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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 8-8.

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.
A

Change unit of measure for chlorophyll a and phaeophytin a
to pg/R.

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 Authority of

the State of New York (PASNY) and represent a continuation of ecological studies

that were initiated as the stations were being constructed (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 Point promontory from April
through December and impingement and entrainment studies at both power stations

during the entire year. The ecological studies were conducted in accordance with
the Environmental Technical Specifications prepared by the U.S. Nuclear Regulatory

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-

vides supportive information for this report.
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SECTION I
SUMMARY

A. SUMMARY OF LAKE ONTARIO STUDIES

1. Phytoplankton

Of 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 during 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

production were quite variable during the 1977 study and did not appear to be

influenced by'power plant operations.
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Overall, the 1977 phytoplankton study revealed no appreciable influence
by power plant operations on the number of taxa, temporal or spatial distribution>
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
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 stations.

3. Macrozooplankton

1

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

were rare or absent in macrozooplankton collections. The seasonal distribution
pattern in total abundance was essentially trimodal; a major peak occurred in
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
differences were observed between the stations near the thermal discharges and

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

tion and spatial and temporal distribution of macrozooplankton were attributable
to natural variation.

~

'.

Periphyton

Bottom and suspended periphyton exhibited distribution and species composi-

tion patterns similar to macrozooplankton. Higher numbers and biomass were present

I-A 2 science services division



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

common, with green algae having the greatest number of taxa, while ~L n ~b a 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 arid density 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 July and August

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

science senrices division



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.

j
0

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
are planktonic, their active concentration in the area was unlikely. Postlarvae
exhibited no distributional trend with respect to the thermal plumes from the
two power stations.

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,
and box trap in the Nine Mile Point vicnity during the study. The fish community

was diverse; 14 species were present in the area during every month of sampling
and 10 other species occurred during at least half of the months. Alewife was

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

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

Alewife and white perch usually dominated beach seine catches, but spottail shiner
comprised more than half the fish caught in June. Oi
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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-summ'er.

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 15-foot depth contour were usually lowest 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 locations.

;

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 and increased water turbulence
caused by high northwesterly winds.
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B. SUMMARY OF IMPINGEMENT AND ENTRAINMENT STUDIES

l. Impingement — Nine Mile Point

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
or rainbbw smelt dominated catches during each month.. In terms of biomass however,

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

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

frequency distributions showed 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.

fo

No threatened or endangered species were collected during 1977, and

estimated total impingement at Nine Mile Point was low compared to previous

years. The 1977 impingement loss probably had no effect on Lake Ontario fish
populations since the much higher annual impingement during previous years was

0

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

2. Impingement — James A. FitzPatrick

Fifty fish species were impinged during 1977 at the James A. FitzPatrick
Nuclear Power Station. An estimated 333,000 fish were impinged during 1977,

representing approximately 6400 kilograms. Alewife and rainbow smelt comprised

the la'rgest 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.

,
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3. Entrainment — Nine Mile Point

0,

May through October, but samples contained only five taxa: alewife, burbot,
rainbow smelt, yellow perch, and Morone sp.

Few fish eggs and larvae were collected in entrainment samples at Nine
Mile Point in comparison to the variety 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

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

'hlorophyll a concentrations of intake samples for the 7-hour incubation
period ranged from a low of 0.99 micrograms per liter (pg/R) in November to a

high of 15.08 pg/R in May; reflecting a temporal trend similar to that observed

in lake samples. The 24-, 48-, and 72-hour incubation period samples exhibited
temporal trends similar to the 7-hour incubation 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. science services division



' 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.

b. Zooplankton

Entrainment sampling at the FitzPatrick intake during 1977 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 among,

Copepoda. Seasonal patterns in the percentage of dead zooplankton at the intake,
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 most of 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'ortality estimates were less
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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 during
the periods when they were most abundant in the lake. Average larval densities
in entrainment samples were lower than densities observed in Lake Ontario and

few taxa (7) were entrained in comparison to the taxa (22) observed in lake samples.

The number of eggs and larvae in viability samples was quite low,

precluding any conclusions with respect to mortality or survivability following
entrainment.
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SECTION II
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 been operating since December 1969, and James

A. FitzPatrick Nuclear Station, which began 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'ommitment to assess

changes, if any, in the aquatic ecosystem caused by power station operation.
The studies also fulfillmonitoring 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 fulfillthe 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 designed

to provide the following information:

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

~ Analyses to support future recommendations for more
cost-effective monitoring of the aquatic environment
that would still assure the protection of the eco-
system over the life of the stations.
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B. NINE MILE POINT AND JAMES A. FITZPATRICK POWER STATIONS

The Nine Mile Point Nuclear Station Unit 1 uses a boiling ~ater 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. FitzPatrick Nuclear Power Stations

Nine Mile Point James A. FitzPatrick
0 eratin Characteristics rara

(s

Generating capacity (MWe)

Cooling water flow (gpm)
Condenser (all pumps)
Service water/pump

Heat rejection (BTU/hr)

610

250,000
18,000

4.0 x 109

821

352,300
17,900

5.7 x 109

Cooling water temperature
rise ('F)

Structural Characteri s tics

Length of main tunnel from
existing shoreline

Intake

850 ft

31.2

~Dischar e

335 ft

Intake

900 ft

31.5

~hischar e

1260 ft
Number of openings

Size of opening

Other dimensions

5.5 ft high x 10.3
ft wide

3-ft sill
6-in. roof

3.5 ft high x 7.3
ft wide

3-ft sill
2-ft roof

8 ft x 17.7
ft wide

3-ft sill
6-in. roof

12

2.5 ft
(inside diameter)

5-6 ft above lake bed
Double ports at 150-ft.
spacing

Velocity through openings

Tunnel velocity

1 ~ 8 fps

8 fps

Tunnel cross-section 78 ft2

Water velocity at screens 0.85 fps

Water depth at structure 24.5 ft (LWD)

4 fps

8 fps

78 ft2

17 ft (LWD)

1.2 fps

1.4 fps
(maximum)

117 ft2

1.4 fps

24 ft (LWD)

14 fps

4.7 fps

117 ft2

30 ft (LWD)
(aver.)

Water depth to top
of structure

Total 'flow

*Based on LMS (1975a)

15.3 ft (LWD)

268,000 gpm
(597 cfs)

10.0 ft (LWD)

268,000 gpm
(597 cfs)

10 ft (LWD)

370,200 gpm
(825 cfs)

23 ft (LWD)
(aver. )

370,200 gpm
(825 cfs)
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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 tQis 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-

mately 24 feet of water with the intake openings facing toward shore. The Fitz-
Patrick discharge is designed to achieve rapid dilution of the discharge waters

with ambient lake water by using submerged jets. The Nine Mile Point Unit 1 in-
take is 1'ocated 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 ihtake with-

draws water from 360'n 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 extended 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 power 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 water 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 operation, the plant has consistently operated above the

500 MWe gross output when the unit was on line.
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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 0)

Duration
Start Generator off*

Year Date Load (Days)

Duration
Start. Generator off*

Year Date Load (Days)

1975 Jul 17
Au<i

Sep 1

12
Oct 1

22
29

Nov 11
Dec 8

1976 Jan 16
May 13
Jun 4

18
23
30

Jul 13
21

Aug 30
Sep 31
Oct 9
Nov 9

19
Dec 16

1

1

6
4
2
2
7
9

16

68
2
2
2
2
1

5
~ 8
2
1

7
8
7
2

1977 Jan 22
CI I) 1

5
11
28

Mar 7
ll

Apr 15
May 6

20
Jun 21
Sep 25
Oct 7
Nov 8

2

1
1''

2
2
1

3
3
1

96
4
2
5

OJ

*Dates are inclusive in the outage duration. An outage could span two
consecutive dates but have a total duration ranging from less than
two hours to more than 47 hours. The incident-13 Jul 1976, for
example, could be a little more than 3 days but could not exceed 5 days.

Nine Mile Point Unit 1 began commercial operation on 14 December 1969.

Between'January 1970 and December 1977, extended outages for refueling and planned

maintenance have occurred 'yearly except for 1970 and 1975 when the longest outages

lasted only .17 to 18 days (Table II-B 3). The average daily power output during
1977 for Unit 1 is given in Appendix Table H-1 and Table II-B 3 summarizes the
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plant generation outages from late 1969-1977. When the plant is on line, power
generation usually exceeds 500 MWe, and, like the FitzPatrick station, at least
one circulating water pump (278 cfs) is running whenever power production is off.

Figure II-B 1 presents a map of the area showing the general location of
the two nuclear power stations with their submerged intakes and discharges. The

sampling transects are also indicated on Figure II-B 1 and the exact sampling lo-
cations and methods for each task of this study are presented in Section III of
this report. For the purpose of this study, the "vicinity" of Nine Mile Point is
defined as the area within a 3-mile radius of the generating stations.

Table II-B 3

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

Start
Year Date

Duration
Generator of&

Load (Days) Year

Duration Duration Duration
Start Generator off* Start Generator off* Start Generator

off'ateLoad (Days) Year Date Load (Days) Year Date Load (Days)
1969 Oct 5

6
11
12
12
23
26

Nov 2
3
7
8

10
11
13
21

Oec 7
14
15
20
21
24
30

1970 Jan 9
12
19,
23
24

Feb 8
14
17
20
25

Har 2
Jul 4

20
21
28

Aug 8
Oct 9
Nov 14
Dec 4

1

1

1

1

1

1

1

1

1

1

1

1

1

I
1

1

10
2

17,

1971 Jan 13
24

Feb 11

Apr 3
Hay 1

28
30

Jun 1

10ll
Jul 15

21
Aug 18

29
30

~Sep 18
Dec 31

1972 Jan 11
Feb 28
Har 4
Apr 1

Jun 14
23
26

Jul 22
28

Aug 26
Sep 2

9
21

Oct 7
28

Nov 19

5
1

1

28
28

2
1

7
1

3
4
1

1

1

1

39
1

4
4
2

75
1

2
5
1

2
2
2
2
3
1

1

5

1973 Feb 9
23

Apr 8ll
14

Jun 12
15
16

Jul 8
Oct 18
Nov 16

20
26

7
3
1

2
60

2
1

1

1

6
2
1

4

1975 Jan 1

12,
18

Feb 3
3

Har 8
~ 18

20
Apr ll
Jul 27
Sep 13
Dec 4

6
7

'7

4
1

1

1

9
2
1

2
2
2

83
1

1

1

1

1974 Har 30 95
Oct 12 2
Dec 9 1

21 ll

1976 Har 2
22

Apr 15
19

Hay 15
Jun 23
Jul 9
Aug 6

17
Nov 9

1977 Feb 23
Har 5
Oct 21
Nov 7

27

3
24

4
1

2
1

5
1

2
6

3
135

7
5
2

*Dates are inclusive fn the outage duration. An outage could span two consecutive dates but have atotal duration ranging from less than 2 hours to more than 47 hours.
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C. LAKE ONTARIO

1. Physical and Limnological Characteristics

Lake Ontario, the easternmost of the five Great Lakes, is roughly oval

in shape, approximately 190 miles long and a maximum of 53 miles wide. The maxi-

mum reported depth is approximately 840 feet, and its average depth ranges from
l

250 to 300 feet. It has a surface area of 7,340 square miles and a volume of 390

cubic miles.

Approximately 80 percent of the water supplied to Lake Ontario enters

through its natural inlet, the Niagara River, which discharges approximately

200,000 cfs into the lake. The outflow from the lake to the St. Lawrence River

averages about 239,000 cfs. Presently, Lake Ontario has a consumptive use near

300 cfs.

The levels and outflows of Lake Ontario are regulated by control struc-
tures on the St. Lawrence River under the supervision of the St. Lawrence River

Board of Control. The mean monthly water levels of Lake Ontario are maintained

between a-minimum elevation of 243.06 feet above mean sea level and a maximum ele-
vation of 248.04 feet.

Lake level data for 1977 showed minimum and maximum elevations to be

243.8 and 245.4 feet respectively. The average elevation for Lake Ontario over

the 1900-1977 period is 244.0 feet above mean sea level (U.S. Army Corps of En-

gineers 1978).
I

The temperature of Lake Ontario varies from about 32 F to 75 F and has'

mean value of 45 F. During the winter season, the temperature of the lake is .

usually above 32 F. Normally, the 'lake freezes only along the shore and in shel-
tered bays while the center of the lake remains open and maintains a temperature
near 39 . The lake begins to warm by May, reaching highest summer temperatures.
in late July or early Augu'st. The temperature declines during the fall, reaching
winter levels in middle to late December.

Lake Ontario was formed about 10,000 years ago during periods of severe

glaciation. Marine sedimentary rock-strata composed largely of shale and lime-
stone underlie the lake. The shoreline is eroding at a relatively rapid rate,
providing a source of unconsolidated sands, clays, and gravels to the lake. This
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and other sources have deposited a sediment layer of as much as 35 feet in the
deeper regions of the lake but such layers are generally more shallow elsewhere.

Along the New York shoreline near Nine Mile Point, there is very little
deposition of sediment. This is especially true in areas where water depth is
less than 40 feet. Bottom substrates within the study area are composed primarily
of bedrock overlain with large boulders or rubble (see Section IV-D, Table IV-D 1). .

".)

Some sand and gravel deposits exist at the 40- and 60-foot depth contours.

The large area of Lake Ontario and its heat capacity provide periodic
onshore and offshore breezes due to the heat differential of land and water sur-
faces. The exposure of the surrounding area to Lake Ontario and the flatness of
the terrain allow wind speeds to be higher near the lake than are experienced in
most inland areas [International Joint Commission (IJC) 1969].

Major cities on Lake Ontario include Toronto and Hamilton in the north-
western region and Rochester and Oswego in the southeastern region.

The major source of most pollutants in Lake Ontario is Lake Erie and

its watershed via the Niagara River. The Oswego River, which empties into Lake

Ontario about 6 miles west of the Nine Mile Point area, is also a major point
source of several pollutants. The Oswego River drains some 5,100 square miles and

receives municipal wastes equivalent to some 500,000 people (IJC 1969).

The water quality of Lake Ontario is dependent upon the interaction of

numerous factors, including geomorphology and hydrology, hydrodynamics, meteoro-

logy, and man-made inputs. Intensive interest in Lake Ontario water quality has

been a fairly recent phenomenon. Reasonably thorough studies of Lake Ontario were

completed around 1915 and again in 1947. However, truly comprehensive studies

were not undertaken until the early 1960's. A number of studies were executed

throughout the 1960's, and studies are continuing.

Lake Ontario generally has the highest concentration of inorganic pol-
lutants of all of the Great Lakes. This is because it drains the chain of Great

Lakes, receiving its major source of water and pollutants from Lake Erie via the

~
I
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Niagara River. Inorganic pollutant concentrations in the other Great Lakes have

been increasing steadily since about 1910.

t

Because of its great depth and dilution capacity, adverse eutrophica-
tion effects have been minimal in Lake Ontario in comparison to those for parts
of Lake Erie. Oxygen saturation is usually above 80 percent in the hypolimnion

during the summer and averages over 90 percent in the epilimnion throughout the

year. Epilimnion values may exceed 120 percent, suggesting excessive primary pro-
ductivity or wind-induced mixing. During thermal stratification, significant chem-

ical stratification may occur, but at relatively low mean values of nutrients.
This chemical stratification is a result of seasonal variation in productivity and

chemical composition. Nutrients such as orthophosphate, nitrate and silica gen-

erally increase from surface to bottom, reflecting uptake by phytoplankton in .the

photosynthetic zone and perhaps release from the bottom sediments. During spring
and fall overturns, the lake becomes homogeneous. Based on an assessment of oxy-

gen saturation, transparency, nutrient concentrations, nutrient loadings, morphom-

etry, and biological populations, Lake Ontario has been estimated to be between

oligotrophic and mesotrophic (IJC 1969).

Data from many studies hav'e been analyzed and are presented in Table

II-C 1 as semiquantitative values representative of offshore waters of Lake

Ontario under mixed conditions (QLM 1974). As discussed above, some of the nu-

trient values vary temporally and vertically. The major ionic species vary little,
but the trace elements and compounds may vary greatly. For example, copper was

found to range between 5 and 177 micrograms per liter during 1968 studies (Weiler

and Chawla 1969) and between 0 and 2,200 micrograms per liter during 1967 studies

(IJC 1969).

Water quality for nearshore stations has been found to vary from that
of offshore stations in an irregular manner, affected by local sources of pollu-
tion, increased productivity of shallow waters, and the vagaries of currents.
Nevertheless, it is expected that the water quality of stations several hundreds

to several thousand feet from she=» and several thousand fee4from pollutant
sources would be similar to that presented in Table II-C 1. Contamination of
certain game and nongame fish in Lake Ontario by Mirex and polychlorinated bi-
phenyls (PCB) has led New York to restrict their possession and consumption.

Neither KLrex nor PCB levels have been found in concentrations that would make

Lake Ontario waters unsafe for consumption or recreation.
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Table II-C 1

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

Parameter

Calcium
Magnesium
Sodium
Potassium
Chloride
Sul fate ~

Bicarbonate
pH
Total dissolved solids
Specific" conductance
Orthophosphate phosphorus
Total phosphate phosphorus
Aanonia nitrogen
Nitrate nitrogen
Nitrite nitrogen
Total Qeldahl nitrogen
Silicon dioxide
Turbidity
Total suspended solids
Phenol
Total coliform
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Manganese
Nickel
Strontium
Zinc.

Concentration
m 1 unless shown otherwise

40
8

12
1.5

28
30

115
8.0 (units)

200
300 (umhos/cm)

0.015
0.025
0.03
0.20
0.002
0.2
0.5
2 (JTU)
3
0.002

<1(counts per 100 ml)
0.0001
0.001
0.0001
0.01
0.01
0.003
0.002
0.001
0.002
0.180.01'!

Based on ELM (1974)

2 . General Lake Currents*

In its simplest form the large scale, general circulation of Lake
Ontario's

counterclockwise (cyclonic flow) with flow to the east along the south shore

in a relatively narro~ band and a shomewhat less pronounced flow to the west along

the north shore. The conceptual model that explains this average circulation
is presented here with a minimum of detail.

Most of this material is extrapolated from previous reports.
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a. Summer Circulation

A cool mound of water is found to extend from surface to bottom in
spring and from below the thermocline to the bottom in summer and fall (Sweers

1969). The baroclinic flow resulting from the horizontal temperature differ-
ences is initially directed outward from midlake toward the shore. Although the

Coriolis effect is acting to turn the flow to the right (clockwise), its effect
is diminished due to bottom friction. This outward flow brings water to the
inshore area, where it begins to pile up. A surface slope, higher inshore than

in midlake, develops into a barotropic current initally directed lakeward. The

barotropic current tends to the right because of the Coriolis effect. The result
is that the Coriolis effect and the barrier effect of the coastline trap the

flow against the shoreline. The flow continues along the shoreline in a counter-
clockwise direction as long as the surface slope is maintained.

Inflow from the Niagara River causes the western end of the lake
to be higher than the eastern end (on the average). The resulting flow down the

gradient is held against the lake's south shore by the Coriolis effect, thereby

enhancing the already existing barotropic flow along the south shore. Wind stress
averaged over the year tends further to accelerate the flow to the east and de-

celerate the flow to the west.

b. Winter Circulation

The general circulation in winter is less well-documented. In
late fall after overturn has occurred, the lake is essentially isothermal, there-

by permitting a freer exchange of water from surface to bottom. Average wind

direction in winter is primarily from the west-northwest. The net surface flow
that results is eastward with westward return flow developing below the surface.
The surface layer in the western end is advected to the east and is replaced by,

subsurface water (Sweers 1969). This large scale upwelling at the upwind end

of the lake and downwelling at the downwind end mixes the surface and subsurface
water on,a scale that is not likely to occur during the rest of the year.

Pollutants that are limited to the upper layer during the time of a

well-developed thermocline are diluted when the hypolimnetic water is made avail-
able for mixing. In spring, with the development of the thermocline, the bottom
water is again partially insulated from the surface layer.
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c. Transient Response

The general circulation described above is documented by observations
collected over long periods (months). The circulation patterns that are observed

at any given time, however, are more complex as a result of the transient wind

distribution and the lake's response to the nonsteady wind. Sometimes a major
wind shift can alter the currents in a matter of hours, while at other times some

features of the current pattern have continued even with an opposing wind (Csanady

1972). One measure of the response time of the currents to a shift in wind dis-
a

tribution is partially related to the scale of the current; large features such

as the coastal jet respond more sluggishly, whereas nearer to shore the response

. is seen to be more rapid, 6 hours or less. Additionally, the deeper the current,
the more slowly it responds. A shift in the currents as a result of wind changes

eventually changes the lake surface slope and the temperature field, forcing an

alteration in much of the lake's circulation pattern.

3. Local Currents

In the course of preoperational studies for the James A. FitzPatrick
Nuclear Power Plant, current measurements were made off the Nine Mile Point promon-

tory from May to October 1969, and July to October 1970 (Gunwaldson et al. 1970,

PASNY 1971). The field data clearly illustrated a correlation between summer cur-
rents and wind speed. The correlation is an accepted principle of hydrodynamics

as theorized by Ekamn (1928) and subsequently verified by numerous oceanographers

(e.g., Neumann and Pierson 1966). Measurements of wind currents at lightships
'Haight1942) have been analyzed to determine the ratio of current speed to wind

speed and reported values of this ratio, commonly called the "wind factor," range

between 0.005 and 0.030.

The wind speed frequency data indicated that over the year winds in ex-

cess of 32 kilometers per hour [20 miles per hour (mph)] occurred 21.6 percent of

the time, based on readings averaged over a 6-hour period. For the summer months

(June through September), winds in excess of 32 km/hr (20 mph) occurred 13.9 per-

cent of the time. The current speed of 6-hour duration exceeded with comparable

frequency in 14 meters (46 feet) of water was about 15 centimeters per second (cm/

sec) [0.5 feet per second (fps)]. For a persistence of 24 hours, the current speed

that was exceeded 13.9 percent of the time was 13.7 cm/sec (0.45 fps).
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The predominant direction of currents in the studies previously de-

scribed was alongshore, as dictated by continuity. On those occasions when on-

shore or offshore currents were observed, their magnitudes were substantially,
less than those for alongshore currents. During the summer currents alongshore

4

from the west or east were equally frequent about 33 percent of the time for each.

Onshore and offshore currents each accounted for nearly 5 percent of the observa-

tions. The remaining 30 percent of the observations were below the meter thresh-

old, 0.05 knots (2.5 cm/sec, 0.09 fps). At the 6.4-meter (21-foot) depth in 14.0

meters (46 feet) of water, the mean onshore current speed was 3.0 cm/sec (0.09

fps) and the mean offshore current speed was 6.0 cm/sec (0.2 fps). On the other
hand, alongshore currents from the west and east averaged 9 cm/sec (0.3 fps).

Lake currents were measured at selected locations in the immediate
vi-'inity

of the Oswego Steam Station (about 6 miles west of Nine Mile Point) on

five days between 12 October and 19 November 1970. These surface current
veloc-'ties

were mostly alongshore with speeds that ranged from less than 2.5 cm/sec

(0.08 fps) to 15 cm/sec (0.50 fps). These data were consistent with measurements

at Nine Mile Point and with wind current frequencies reported by Palmer and Izatt
(1970) for Ontario waters of similar depth near Toronto, Canada.
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D. PREVIOUS STUDIES

In order to assess the effects of an electric generating station
on the aquatic communities of a waterbody, the water quality of the area and the
abundance, species composition, and distribution of the biota in relation to
power plant operation must be delineated. This section provides background
information for the Nine Mile Point area based on studies at Nine Mile Point and
other areas of Lake Ontario. Previous studies dealing with the major biological
groups present in the study area are considered.

Prior to 1971, ecological investigations in the vicinity of Nine
Mile Point were conducted by Dr. J. F. Storr under contract to Niagara Mohawk

Power Corporation (Storr 1973). Storr collected data concerning the basic
current flow patterns, and the plankton, benthos, and fish populations observed
in the area from 1963 to the early 1970's. In addition, Dr. Storr has continued
to conduct extensive fish movement (tagging) studies in the area up to the present.
(Storr 1977).

Lawler, Matusky, and Skelly (LMS) conducted ecological investigations
of the aquatic 'ecosystem in the vicinity of Nine Mile Point from 1972 through
early 1977. These studies were associated with Niagara Mohawk Power Corporation's
fossil-fueled Oswego Steam Station as well as the two nuclear stations at Nine
Mile Point. Because the generating stations at Oswego and Nine Mile Point are
in close proximity (Oswego is approximately 8 miles to the west), ecological
data from both sites are utilized to establish ecological conditions in the near-
shore area.

The programs conducted by LMS (QLM 1973a, 1973b, and 1974; LMS 1975a,
1976a, and 1977a) at Nine Mile Point consisted of surveys of plankton (phytoplank-
ton, zooplankton, and ichthyoplankton), benthos, and fish populations during the
spring through fall periods at various depths and transect locations. Impinge-
ment and entrainment 'of nektonic and planktonic populations were also monitored
at the stations'ntakes. Water quality was investigated by LMS through 1976 in
the vicinity of Nine Mile Point, including monthly determinations of inorganic
nutrients, metals, dissolved oxygen (DO), temperature, pH, and BOD concen'trations.
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Other studies in the immediate vicinity of the study area have been con-

ducted by the Lake Ontario Environmental Laboratory (LOTEL) for Rochester Gas and

Electric (RGE 1974), by McNaught and Fenlon (1972), and McNaught,and Buzzard (1973).

The latter studies were concerned with the effects of plant operation on phyto-

plankton productivity and zooplankton populations.

1. Phytoplankton

~ Theie is a limited amount of information available on the phytoplankton

community of the Great Lakes,. and Lake Ontario in particular. Some of the more

recent studies have been listed in literature rkviews or previous environmental

reports by Davis (1966 and 1969), QLM (1972 and 1974), and LMS (1975a)- These

studies showed all phytoplankton divisions are present in Lake Ontario. Diatoms
I

make up as much as 80 percent of the nearshore phytoplankton during the winter and

spring. Summer phytoplankton consists of green and blue-green algae and a few
1

diatoms. Over the entire yearly cycle, the most import'ant constituents of the .

phytoplankton were the diatoms, phytoflagellates and green algae. Previous tax-

onomic studies have indicated that more than 300 phytoplankton taxa exist in
Lake Ontario with the, majority of the taxa from the green algae (Munawar and Nauwer

1971). The diversity of phytoplankton in Lake Ontario is similar to that found

in oligotrophic lakes.

Several investigators have described seasonal patterns of phytoplankton

occurrence in Lake Ontario (Davis 1966; Nalewajko 1966, 1967; Munawar and Nauwerck

1971; QLM 1972, 1974). The seasonal patterns are correlated closely with natural

changes in physical conditions, i.e., water temperature and light intensity, and

with the supply of dissolved inorganic nutrients. Although there is some phyto-

plankton growth throughout the year, the annual cycle is usually characterized

by two periods of rapid and unusually intense phytoplankton growth, termed "pulses"

or "blooms." One pulse occurs during the spring and is dominated by diatoms; the

other pulse occurs during the fall and is usually dominated by green and/or blue-

green algae.

The seasonal patterns of phytoplankton observed in the vicinity of the

Nine Mile Point reflect seasonal patterns previously reported in Lake Ontario.

The diatom community during the winter and spring is composed principally of
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spp. During the summer and fall, blue-green algae such as Oscillatoria spp.. and

Rhodomonas spp., both phytoflagellates, appear as members of the community through-

out the year although generally their density increases during winter.

During previous years, the larger aquatic vegetation in the lake was~$
fast to rocks and other submerged substrates. Colonization and propagation of

wave activity. Maximum growth usually occurs in water about 10-15 feet deep, but
this will vary, depending upon the turbidity of the water (Wezernak et al 1974).

a peak in late June or early July, and declines during the warmer summer period of
late July and early August (Storr and Sweeney 1971). As temperatures drop, a sec-
ondary peak may occur in late August and growth ceases in September due to de-
creasing light and temperature.

2. Zooplankton

Classifications according to size are widely used for distinguishing
smaller and larger members of the zooplankton community. For the purposes of
surveys in the Nine Mile Point vicinity, the term "macrozooplankton" is defined

's

those invertebrate zooplankton retained in a 571-micron mesh plankton net.
Microzooplankton are functionally defined as the zooplankton ranging in size from
76 to 571 microns. However, invertebrate crustaceans of the same species may be
found in both the macrozooplankton and microzooplankton collec'tions due to the
wide range of sizes encompassed by the developmental stages of these organisms.

Eleven major macrozooplankton taxa have been identified from collections
made in the vicinity of Nine Mile Point and Oswego (QLM 1974; LMS 1975a, 1976a).
The dominant macrozooplankton groups are cladocerans, copepods, and amphipods;
and the macrozooplankton community is frequently dominated by the cladoceran,
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~Le todora kindtii. The amphipod, Gammarus fasciatus, is also abundant. Nsmatodes,

hydroids, insect larvae (mainly diptera), gastropods, and isopods are observed oc-

casionally in macrozooplankton samples. Two species of macrozooplankton, Ponto-

poreia affinis and ~M sis ocolata relicta, which are cold-water glacial relict spe-

cies, are observed primarily during periods of cold water upwellings.

Some macrozooplankton typically exhibit diel vertical migrations. For

example, Gammarus fasciatus moves into the water column during the night, while dur.—

ing the day most are found in an epibenthic habitat (LMS 1977a).

The microzooplankton component of the total zooplankton community in
the vicinity of Nine Mile Point is typically composed of four major taxonomic

groups: rotifers, cladocerans, copepods, and protozoans (LMS 1975a, 1975b, 1976a,

1976b, 1977a, 1977b; Storr 1973).

Rotifers generally contribute the greatest percentage of microzooplank-

ton abundance. Members of this taxa exhibit a bimodal pattern of seasonal abun-

dance, with the first and normally largest pulse occurring during July and a sec-

ond pulse in the early fall period. Sampling conducted by Storr (1973) and QLM

(1974) both observed the dominant rotifer to be Keratella spp.
1

Cladocerans generally form the second highest percentage of the total
microzooplankton population (QLM 1974). The seasonal pattern of cladoceran abun-

dance is bimodal; the first peak occurs during July while the second and usually
greater peak occurs during October or November. gtozr (1973) found Beaming ~ion i-
rostris to be the dominant cladoceran with peak abundance .for the species in the

late summer/early fall period. ~Da hnia spp. was the most abundant spring clado-

ceran. Differences have been noted in species composition and seasonal trends be-

tween the Oswego and Nine Mile Point areas. These differences were most likely 'the

result of Oswego River influence on the lake biota (Storr 1973).

Copepods in the vicinity of Nine Mile Point exhibit a seasonal cycle

similar to Cladocera; with nauplii typically abundant during the spring and adults

in late summer (LMS 1976a).

Oj
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Protozoan abundance has been found to be highly va'riable; however, the

general trend is for the lowest abundance to occur during the winter and highest

abundance during the summer (LMS 1975a). The dominant protozoans identified be-

long to the family Vorticellidae.

Glooschenko et al (1972) found a bimodal pattern in the seasonal abun-

dance of zooplankton't a station in eastern Lake Ontario. The occurrence of two

peaks of abundance was similar to that observed by LMS in the vicinity of the Nine

Mile Point Nuclear Station, but the number of organisms found by Glooschenko et al
was about an order of magnitude less than the number of organisms found in the

vicinity of the Nine Mile Point Nuclear Station and Oswego (QLM 1972 and 1974).

3. Benthic Invertebrates

Studies of the benthic community in Lake Ontario show that several
organisms exhibit distinct distributional patterns. Brinkhurst (1969 and 1970)

reported that the general distribution of benthos in Lake Ontario followed the
. distribution of benthos in temperate oligotrophic water bodies having some in-
shore areas supporting eutrophic forms. Historically, benthic studies have been

concentrated in the eastern portion'f Lake Ontario (Johnson and Matheson 1968;

Johnson and Brinkhurst 197la and 197lb). The entire lake, including some stations
in the Nine Mile Point area, has been sampled by Hiltunen (1969) and Kinney (1972)
while other studies have been concentrated entirely in and around Oswego (Judd and

Gemmel 1971, Storr 1973, QLM 1972).

The species composition and abundance of benthic macroinvertebrates has

been shown to vary with depth in Lake Ontario. For example, the benthic fauna was

reported to increase in abundance and diversity with increasing depth (Judd and
'emmel1971), and Brinkhurst (1969) reported the presence of eutrophic species in

the inshore are'a of the lake.

In the deeper portions of Lake Ontario, benthic populations are dom-

Johnson 1974). In the nearshore zone, the natural assemblage apparently consists

variety of chironomids and sphaeriids.
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Species of seven phyla (Nematoda, Mollusca, Platyhelminthes, Arthropoda,
Annelida, Coelenterata, and Nemertea) constitute the benthic community in the Nine

'ilePoint vicinity"(LMS 1977a). These phyla included approximately 85 genera.

Phylum Arthropoda, represented by 45 species, include the most abundant

organisms in the area; for example, Gammarus fasciatus is frequently the most

dominant species 'collected. Members of the order Oligochaeta are relatively
abundant throughout the year and tubificid worms (Family Tubificidae) are
abundant in all seasons and at most transects. The majority of the organisms col-
lected represent species associated primarily with the surface of the substrate,
i.e., epibenthic species, such as Gammarus fasciatus. However, several infaunal
forms, including >embers of the class Nematoda, have been collected.

Differences observed in the distribution and species abundance of
benthic invertebrates between stations and transects are attributed to animal-

teran Cr tochironomus are abundant where substrates are mostly sand and. silt.

Benthic invertebrates in the Nine Mile Point vicinity have a seasonal
growth and reproduction pattern similar to that reported by Fretwell (1972)

and'dum

(1971) for temperate zones. Seasonally, the abundance of macroinvertebrates
may exhibit the following typical sequence: Polychaetes and gastropods dominate
in the spring while oligochaetes and ostracods are abundant in early summer. The

amphipod Gammarus fasciatus is frequently the dominant organism during late sum-

mer and throughout the fall (October-December) but polychaetes and oligochaetes
also may be common in the fall.

The trend of greater benthic invertebrate abundance during spring and

mentous green alga which.prouides food and refuge for many invertebrate popula-

either scarce or nonexistent at depths of 30 and 40 feet. This was previously
noted by Neil and Owen (1964). Christie (1974) attributes the increased produc-

and its associated fauna.

II-D 6 science services division

Oj



4. Ichthyoplankton

Fish eggs and larvae are most abundant in the Nine Mile Point area of

Lake Ontario from April through September; however, some eggs have been collected

as early as February and larvae have been observed in December. Published data

on the abundance and distribution of ichthyoplankton in the eastern end of Lake

Ontario is limited primarily to annual reports of aquatic ecology studies in the

vicinity of Nine Mile Point (QLM 1974; LMS 1975a, 1976a, and 1977a) and studies

related to the effects of entrainment and thermal discharges at the three exist-

ing power stations in the Oswego-Nine Mile Point area (NMPC 1975; NMPC 1976b,

1976c, and 1976d; and LMS 1976b and 1977b). Additional information on fish eggs

and larvae in the Great Lakes includes studies on Lake Michigan (Norden 1968,

Jude et al 1975, TI 1976) and Lake Erie (Nelson and Cole 1975; TI 1977a, 1977b,

and 1977c; Wolfert et al 1977).

Over the last five years, annual surveys have reported between 15 and

22 taxa of eggs and larvae in 'the Nine Mile Point area, and alewife have consis-

tently dominated the ichthyoplankton community (LMS 1977a and 1977b). Other rel;
atively abundant species in the area are rainbow smelts, white perch, sculpin, "

and johnny darter. The temporal distribution of eggs and larvae in the Nine

Mile Point area is characterized by two basic spawning groups. Species typically
spawning in the winter and early spring such as burbot, ~Core onus spp., rainbow

smelt, and yellow perch form the first group. Eggs and larvae of this group
are'ost

abundant during April, May, and early June. The second group is composed of
late spring and summer spawning species such as alewife, white perch, and carp.

The larvae of these species are most abundant in July and August.

Eggs and young larvae are apparently more abundant at the 20- than
the.'0-foot

depth contour near Nine Mile Point (LMS 1975a), but larvae tend to move .,

offshore into deeper water as they mature. A similar onshore-offshore distribu-,
tion for larvae has been observed during an ecological study in Lake Erie (NMPC

1976a).

Egg and larvae densities in the Nine Mile Point area are relatively
low, with the exception of alewife. During a review of Nine Mile Point studies,
Williams et al (1975) indicated that the area does not contain desirable spawning

and nursery sites because of nearshore wave action, bedrock/rubble substrate, and
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5. Fish (Nekton)

The Great Lakes contain. an extensive fish fauna which includes represen-
tatives of most of the important families of North America freshwater fishes.
Hubbs and Lagler (1958) list 173 species of native and introduced fish in 28 fam-
ilies for the Great Lakes and their tributaries.

Lake Ontario has one of the most diverse 'fish communities of the five
Laurentian Great Lakes, including 112 species in 25 families (Ryder 1972). His-
torically, the offshore fish community in Lake Ontario was composed principally
of oligotrophic or coldwater fish such as ~Core onus sp,p. (whitefish, ciscos, and

chubs), lake trout, and burbot while the nearshore waters contained a more di-
verse fish fauna composed of many varieties of basically warm-water fish (Christie
1974). However, the combined effects of commercial fishing, modification of the

drainage basin through construction of dams and canals, establishment of invading
or introduced marine species such as the alewife and sea lamprey, cultural eutro-

* 'phication (Smith 1972a and 1972b), and possibly other factors have resulted in a

change in the Lake Ontario fish community so that it is now dominated by alewife,
rainbow smelt, white perch, and 'yellow perch (Christie 1973, 1974). Associated

with this shift in species composition was a corresponding change in the use of
Lake Ontario by the present fish community. Whereas the historically prominent

fish species were wide-ranging piscivores (feed on fish) and pelagic (open water)
I

~ plankton feeders that utilized the entire area of the lake, the present fish com-

munity has definite patterns of movement that leave areas of the lake vacated dur-
ing certain seasons of the year. During spring, alewife and rainbow smelt undergo

extensive migrations from the depths of the lake to spawn in nearshore areas or
in tributaries and small streams. After spawning, these species migrate out into
the lake and occupy varying strata of water during the summer. During fall, ale-

. wife migrate to the deeper waters to overwinter while rainbow smelt migrate to

and overwinter in nearshore areas.

l

The fish community in the Nine Mile Point area of Lake Ontario has been

intensively sampled from March 1973 through December 1977 by trawling, gill net-
ting, and seining (QLM 1974; LMS 1975a, 1976a, 1977a). Prior to 1973 fish were
collected intermittently by Storr (1973) using gill nets and trap nets. Approxi-
mately 50 species have been identified from samples taken during this period and

alewife has been the dominant species collected. Other abundant species are rain- ~
bow smelt, spottail shiner, yellow perch, and white perch.
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Seasonal abundance of fish in the Nine Mile Point vicinity is typical
of that observed for the Lake Ontario fish community. The greatest abundance of

fish is usually observed during the spring months, corresponding with the spawn-

ing of rainbow smelt and the shoreward spawning migration of alewife. Abundance
I I

and diversity are lowest during the warm summer months and then increase, espe-

cially in diversity, during the fall. Lower abundance and diversity during sum-

mer is due, in part, to post-spawning migratio'ns from the area by adults and se-

lectivity of the sampling gear in relation to collecting the smaller juvenile fish.

Studies concerning fish impingement at power stations prior to 1970

are limited but substantial data on this subject have become available in recent

years. Edsall and Yocum (1972) provided a fairly complete summary of the earlier
industry-related fish impingement studies on the Great Lakes and a more recent re-

view was presented by Sharma and Freeman (1977)., Impingement of fish has been

documented in Lake Huron (Edsall and Yocum 1972), Lake Erie (TI 1977b and 1977c),

Lake Micigan (TI 1976), and at various locations in Lake Ontario (LMS 1977b).

locations in Lake Ontario (LMS 1977b).

Impingement monitoring studies in the Nine Mile Point area of Lake

Ontario were initiated in 1972 at the Nine Mile Point Nuclear Station, and in
1975 at the James A. FitzPatrick Nuclear Station, and have continued to the pres-

ent (QLM 1973b, 1974; LMS 1975b, 1976b, 1977a, 1977b). Approximately 60 species
have been identified from samples taken at the two nuclear plants during this

pe-'iod.

Alewife, rainbow smelt, and in later years, threespine stickleback have

been the dominant species collected. Other relatively abundant species are giz-
zard shad, emerald shiner, spottail shiner, and sculpin. Estimates of the total
yearly impingement have ranged from approximately 1 to 5 million fish at .the Nine

Mile Point Nuclear Station and was approximately 4 million fish during the first
I

complete year of sampling at the James A. FitzPatrick Nuclear Station.

Highest impingement rates usually occur during spring, coinciding with
the spawning of rainbow smelt and the inshore spawning migration of alewife while

lowest impingement rates occur during summer and probably reflect post-spawning

migrations by adults to deeper water. Fall rates usually show a secondary peak in
impingement rates as the young-of-the-year fish become large enough to be impinged.

science services cilvlsion



In a report evaluating the potential impact of impingement at the James

A. FitzPatrick station, LMS (1977b) indicated that current impingement losses at-
tributable to power plants .on Lake Ontario have no measurable direct or indirect
impact on the present sport or commercial fisheries. Murarka (1976), however,

recommended gathering additional fis4eries data on Lake Ontario populations in
order to properly determine the ecological significance of fish impingement at
the Nine Mile Point plant on the Lake Ontario fishery.

0
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SECTION III
METHODS AND MATERIALS

A. LAKE ONTARIO STUDIES

The sampling design and methods described in this section represent
a program that has evolved during several years of ecological studies on Lake

Ontario in the vicinity of two nuclear power stations, Nine Mile Point (NMP)

and James A. FitzPatrick (JAF), which began operation in December 1969 and

July 1975, respectively. Biological surveys began in the vicinity of Nine Mile
Point in the mid-1960s , and intensive ecological s tudies that employ methods

similar to those described in this section have been conducted sirree the early
19 70s .

L

j

Most Lake Ontario program sampling has been conducted along four trans-
sects extending perpendicular from the shoreline (Figure III-1 and Table III-1).

The transects - NMPP (Nine Mile Point Plant) and FITZ (J . A. FitzPatrick Plant) "

represent a zone in the lake near the two plants 'ubmerged intake and discharge
structures . This zone is most likely, to be influenced by the removal of cooling
water and by subsequent thermal discharges and has been referred to as the ex-

perimental area . The trans ect to the .west of the power s tations , NMPW (Nine Mile
Point West) was upcurrent of the experimental area most of the time with respect to
the prevailing currents and thus represented a zone considered outside the in-
fluence of the intakes and thermal discharges ; this area has been referred to as

the control area . The NMPE (Nine Mile Point East) transect was sually down-

current from the discharge structures with respect to the prevailing currents
and represented an area that might be influenced by the thermal dis charges . This
zone has been referred to as the farfield or control area. A transect called
NMPP/FITZ was intermediate between the two experimental-zone transects (Figure
III-1); it represented the trawling stations in the experimental zone, since
trawling was conducted along depth contours and normally began near the FITZ

transect and terminated near the NMPP transect. Also, along the NMPP/FITZ tran-
sect, some water quality samples were taken.
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Table III-1
Sampling Schedule for Aquatic Ecology Studies in Lake Ontario

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

Task Frequency'eason Depth Contour
(rt) Transect

Saoples
Depth per Year" Cocrants

Phytoplankton
Oensltles
Chlorophyll a

Prfoacy production

("c)
Zooplankton

Hicrocooplankton
Hacrocooplankton

Honthly (0)
Honthly (D)

Hdnthly (D)

Honthly (0)
Honthly (D)

Apr-Oec
Apr-Dec

Apr-Dec

Apr-Oec
Apr-Oec

10,20,40,60
10 F 20.40,60

"'10.20,40,60

10. 20. 40,60
20,40.60.80,100

ItM,MtP.FITZ,NHPE
0.5- ~ I-, 3-ol radll

Oblique ters
Ccoposl te of
surface old-
depth. bot too
tows

fotM fptp FITZ NftE Surface and
CatM,fptP,FITZ.NPPE light levelS

NltM,CAPP, F ITZ, tot E

342
342

513

At the 40-ft contour on the NtE transect, phytoplankton, chloro-
phyll a, and 14c saoples are collected at the 50. 25. and I percent
light transolttance levels ln addltlon to surface saoples.
Prfoary productfon sacplfng fnvolves a larger nucber of saoples per year
because there are two light and one dark bottle per saoplfng location.

288
135 There are SIX Saopllng StatlOnS alOng bOth the 20- and 40-ft COntOurS

wlthln areas bounded by 0.5-, I-, and 3nfle radll and slnqle stations
at the 60-, 80-, and 100-ft contours alony Mtp (see Ffgure lll-I)~

K
K
I

tcp

Perlphyton
Button substrates

Suspended substrates

Benthic Invertebrates

Ichthyoplankton

Honthly (D) Apr-Dec

Honthly (D) Hay-Sep

Bfoonthly (D) Apr-Dec

lfeekly (D) Apr-Nov (0)
Meekly {N) Jun to ald Sep (N)
Scolronthly {D) Oec

5,10.20,30.40 fptM,fqtP,FITZ,WtE Got too

40 Nf,fotE,FITZ 2. 7. 12. '17 ft
frow surface

20,40,60,80 ~ 100 0.5. 1-. 3-ol radll Surface. old-
dBP&, hot ton
tous

10,20,30.40,60 NHPM,fptP,FITZ,NHPE Bottoa

640

120

2340 See Figure Ill-l for transect locations.

Actiflcfal substrates are set ln April and retrieved for the first
tine fn Hay.
The fdtp/FITZ transect fs located oldway between the two transects
extcndlng offshore froo the Nine Nile Point and Jaoes A. FltcPatrfck
Power Plants (Figure Il-l).

Flshcrles
Trawls

Gill net

Beach seine'rap nct

Mater Duality
11 paraoetcrs IGcovp I)
17 paraccters Group 1l)
48 paracoters {Group III)

Honthly (D)
Seafoonthfy (D)
Hcnthly (D)

Apr-Dec
Apr-Oec
lpr-Dec

Seofoonthly (D/N) Apr-Oec

Seolronthly {0/N) Apr-Dec

\
Seafoonthly (0) Apr Dec
Seofconthl y (N) Apr-Dec

20,40,60 fptM,NHPE,fdtp/FITZ Entfre water co)con

Shorel fne
20

20,40
20,60
25,45

N)tM,fdtP,FITZ,NHPE
NHPM,Cotp, FITZ,CptE

NHW,F ITZ,hstE
fdtM,NPPP INNPE
NHPP/7 I'IZ

Bottco
Dot toa

Surface
Surface
Surface,bottoo

15,20,30,40.60 NftM,NHPP,FITZ,NHPE Bottoo

324

1260

72
72

Trawl tous for the NHPP/FITZ transect begcn near the FIIZ transect,
and end near the NHPP transect.
Along the 20-ft contour, the NHPP transect ls not saopled. Each gill
net sanple ls approxfaately 12 hr long. reprcsentlng the tire between
sunrise and sunset or between sunset and sunrise.

{I
n
Cl

Tcnperature Profiles Meekly (D) Apr-Dec ltM.FITZ,QtE At I-a Intervals
froo surface to
bottoa

117

nI
{II
n
O
{I
4
C
{I
n

{D} ~ day sanplfng
IN) ~ night sacpllng
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Ichthyoplankton (fish eggs and larvae) samples were collected at sta-
tions shown in Figure III-l. Along the 20- and 40-foot contours, tows were made

both to the east and west within zones located approximately 0.5, 1, and 3 miles
from the Nine Mile Point Station. Directly north of the Nine Mile Point Station,
ichthyoplankton tows were made at the 60-, 80-, and 100-foot contours on the
NMPP transect. Macrozooplankton was sampled at the same locations used for
ichthyoplankton (Table III-1).

~ I

The periphyton community and planktonic components of the aquatic
ecosystem except ichthyoplankton were sampled monthly (Table III-1). To monitor
life stages that may be in the area for only a few weeks, ichthyoplankton was

sampled weekly, except as shown in Table III-1. The fish community was sampled

twice per month, the relatively sedentary benthic invertebrate community every

other month. Various water quality parameters were measured monthly or twice

per month, and temperature profiles were obtained weekly at three stations on

the 100-foot contour to determine the temperature structure offshore of the
power plants and document the extent of stratification.

1. Phytoplankton

Phytoplankton are primary producers, forming the base of the food

chain in most aquatic ecosystems. They are usually microscopic and suspended

in the water column. In this study, the phytoplankton community was character-
ized by determining cell densities, chlorophyll a concentrations, and primary
production rates in the control and experimental areas.

0'.

Field Sampling

Replicate whole-water samples were collected along the four principal
transects at the 10-, 20-, 40-, and 60-foot depth contours (Figure III-1 and

Table III-1). Samples were taken from 1 meter below the surface at each loca-
tion. In addition, at. the 40-foot contour of the NMPE transect, samples were

collected at the 50, 25, and 1 percent light transmittance levels determined

with a Kahlsico Model 268WA310 submarine photometer. In-situ water tempera-

tures were taken during all samples.

The two replicate samples at each location were composited before the

subsamples were removed. For phytoplankton densities, two 3.8-liter subsamples 0,
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were withdrawn and preserved with acid Lugol's (1:100 concentration). Two
't,

1-liter subsamples were withdrawn for chlorophyll a analysis and were placed on

ice in the ark. For primary productivity, one dark and two light BOD bottles
(300 milliliters) were filled from each composite sample. The water was passed

through a 300-micrometer mesh net to exclude larger zooplankton and detritus. Each

BOD bottle was allowed to overflow at least 'once. The capped BOD bottles were

placed on ice in the dark to reduce productivity and respiration of phytoplank-

ton until lab processing could begin. A 100-milliliter water sample was col-
lected at each location to determine alkalinity, and background samples (for
primary productivity) were collected at random from four stations. These sam-

ples, two replicates per location, were also placed on ice in the dark.

b. Laboratory Processing

1) Phytoplankton Density

At the field laboratory, the phytoplankton density samples were

settled in aluminum-covered glass settling chambers for 24 hours (Weber 1973).
h

Each sample consisted of about 2 liters of thoroughly mixed sample placed in
an individual chamber with one drop of dishwashing detergent. After each sam-

ple had settled, approximately 1800 milliliters of the cell-free water was

drawn off with a vacuum pump and the remaining 200 milliliters centrifuged at
2000 rpm for 12 minutes until a small pellet of organisms remained. All except

10 milliliters of the centrifuged sample was drawn off. The pellet was then

resuspended into the remaining volume and emptied into a 8-dram glass vial.
Then, 3 to 4 milliliters of a solution of three parts 95 percent ethanol and

one part formalin was added as a final preservative.

Phytoplankton identification and enumeration was performed at 400X

magnification using a Palmer cell (APHA 1976) and 20 randomly picked fields
(10 fields per subsample).

2) Chlorophyll a Concentration

Filtration of water samples to determine the chlorophyll a concentra-

tion was initiated immediately after return from the field. Between 500 and

2000 milliliters were filtered through a Whatman GF/A glass fiber filter at
approximately 15 pounds per square inch. Before the last 50 milliliters of the-
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sample was filtered, 1 to 2 milliliters of saturated magnesium carbonate (MgC03)

solution was added. The filter was folded carefully, with the plankton to the
inside, and was placed into an 8-dram glass vial and frozen at -18'C (O'). i

Chlorophyll was extracted from the filter using 90 percent acetone
and allowed to stand for 24 hours in a darkened refrigerator at 4-8'C. The

extracted chlorophyll was then placed into a Beckman Model 26 spectrophotometer
using a 5-centimeter path-length spectrophotometer cell, and extinction values
were measured at 665 microns and 750 microns. Next, two drops of 50 percent

hydrochloric acid were added to the cell, the contents were agitated, and

extinction values were measured again at 665 microns 'and 750 microns for the
h

degradation product, phaeophytin a.. The mathematical conversion of extinction
values to chlorophyll a concentrations is presented in the discussion of data
reduction that follows'subsection c).

3) Primary Productivity

Upon their return to the field laboratory, all light and dark bottles
were inoculated with 5 microcuries of radioactive carbon ( C) in the form of14

sodium bicarbonate. After the radioactive material was added, the bottles were

inverted several times and placed in an incubator at ambient lake surface tem-

perature under a 'fluorescent light at approximately 200 foot-candles for 4 hours.

At the end of the 4 hours, samples were fixed with 1 milliliterof neutral full-
strength formalin to stop all production., Each sample was then filtered slowly
through a Gelman membrane filter composed of a blend of nitrocellulose and cellu-
lose acetate. After all excess liquid was drawn through the filter, it was

removed using forceps and placed into a scintillation vial to which was added

2 milliliters of Soluene-350 solubilizer (Parkard Instruments). After 1 hour

at room temperature (20 to 22'C), 10 milliliters of Dimilume-30 fluor (Packard

Instruments) was added to the vial and the vial sealed and labeled.

Primary productivity samples were analyzed with liquid scintillation
techniques using- a Beckman LS-250 scintillation counter. Counts per minute

were used to calculate primary productivity values according to the formula

presented in the data reduction discussion that follows. Sample disposal was

according to established procedures for handling radioactive material.

.
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c. Data Reduction

1) Phytoplankton Density

Densities (number per milliliter) of individual taxa and major summary

groups (divisions) were calculated for each sample.

Mean density of two replicate samples from the same location on the

same date were calculated with the following estimators:

Density of sample =—X ~ S

f V

where

x = number of organisms within the microscopic fields
(or aliquot analyzed)

f = total volume of the microscopic fields (or aliquot
analyzed)

s = volume of lab sample

V = total volume of lake ~ater sampled

Mean density at specific location
(dl+d2+ ..d )

r
X

(2)

where

d = density of replicate
r = number of replicates

The standard error of the means of replicate samples (Snedecor and

Cochran 1967) was calculated to indicate variation between replicates using the
following estimator:

ll 2Standard error =
2

(3)

where

D = density in replicate 1
1

D = density in replicate 2
2

L
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To indicate the temporal and spatial distributions of the phytoplankton,
each taxon's mean density was calculated by individual sampling periods for the
site (all stations combined), specific contour, and area (experimental or control)
using the following estimator:

Mean density = i~1
n

d,

(4)

where

d ~ density for i locationth

n = number of locations sampled

The variation among phytoplankton densities at the sampling locations
was determined by calculating standard errors of the contour means, the control
and experimental area means, and the site means using the following estimator
for each summary group:

n 2

Standard error =

n
di

i=1
n (n-1)

where

.d = density for i location (or i replicate)th th

n number of station locations sampled (or number
of replicates)

The formula assumed that selected stations, contours, and control and
'L

experimental areas were approximately equivalent to randomly selected stations,
contours, and control and experimental areas.

2) Chlorophyll a Concentration

Each sample's concentrations of chlorophyll a and phaeophytin a were

derived using extinction values (spectrophotometer readings) for acidified and

unacidified samples. Individual sample concentrations. were calculated using

~,
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equations provided by Strickland and Parsons (1972), and values were reported as

micrograms per liter.

Chlorophyll a =
26.7 (665 -665 ) x IIo a

Vxk (6)

Phaeophytin a
26.7 (1.7[665 -665 ]) x

a o
V x k (7)

where

665 = extinction at 665 millimeter after acidificationa
665 ,= extinction at 665 millimeter before acidification

0
II = volume of acetone used for extraction (milliliters)
V = volume of water filtered (liters)
R = cell. path length (centimeters)

lg
Equations 2 and 3 were used to calculate the mean concentration and

standard error, respectively, at each location. Equations 4 and 5 were used

to calculate the means and standard errors of the contours, control and experi-
mental areas, and site.

3) Primary Productivity

Primary production was calculated using the following equation and

was reported as milligrams of carbon assimilated per cubic meter during the
incubation period:

Production =
(cp~ cpm )'olume of bottle

volume filtered
Stock cpm

(1000) (IC) (1.06) (8)

where

Production = amount of carbon assimilated per volume
per unit time

CPIll

CPIll

Stock cpm ~

c'ounts per minute of light bottle
counts per minute of dark bottle
counts per minute determined from stock
solution
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~ IC = available carbon as determined using
bicarbonate alkalinity values (micrograms per liter)

The 1.06 in Equation 8 represents the factor accounting for the isotopic effect
of carbon.

~ i

2. Zooplankton

Zooplankton and animal plankton're at an intermediate stage in the

food web; i.e., they feed upon phytoplankton or other zooplankton and are fed

upon by larger organisms. Host zooplankton, like phytoplankton, cannot sustain
mobility against water currents.

a. Field Sampling

A Wisconsin net having a diameter of 12 centimeters, a mesh of 76

microns, and length-to-mouth diameter ratio of 3 to 1 was used to sample. An

electronic flowmeter was tawed alongside the boat to determine towing speed; it
was checked frequently via a readout in the boat cabin and was calibrated each

month.

To collect duplicate microzooplankton samples, simultaneous oblique
tows were made with two nets towed for 2 to 4 minutes at a velocity of 1.0 to
1.5 meters per second. Four depth contours along the NMPW, NMPP, FITZ, and

NMPE transects were sampled (Figure III-1 and Table III-1). Sampling was

monthly during the day, and surface and bottom temperatures were recorded at
the end of each tow.

Microzooplankton samples were fixed with a rose bengal stain/acid
Lugol's solution and 15 minutes later were preserved with the addition of
buffered formalin to achieve a 10 percent formalin concentration.

Larger zooplankton (macrozooplankton) were collected using a Hensen

net having a diameter of 1 meter, a mesh of 571 micrometers, and length-to-mouth
diameter ratio of 6 to l. A digital flowmeter mounted in the center of the

.net mouth provided sample volume data, while an electronic flowmeter determined

towing velocity. Macrozooplankton were collected once per month during the day

(usually the second week) in conjunction with ichthyoplankton,sampling by 0
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l
horizontally towing the Hensen nets at subsurface, mid-depth, and off bottom at
the locations indicated in Figure III-1 and Table III-1. The nets were towed for
5 minutes at a velocity of 1 meter per second. At each sampling location, sur-
face and bottom temperatures were taken. If the difference between the two was

more than 2'C, a mid-depth temperature was also taken.

I" *
I

I

b. Laboratory Processing

The two microzooplankton samples from each location were composited

prior to laboratory processing, and two subsamples were removed from each com-

posite sample for density analysis. The samples were mixed thoroughly. An

aliquot was withdrawn using a wide-bore pipette and was placed in a Sedgewick-

Rafter cell. All microzooplankton within five strips of each chamber for three
Sedgwick-Rafter chambers (cells) were identified to the species level whenever

practical and enumerated at 100X magnification. Densities were reported as

number per cubic meter. Additional strips were counted if necessary to obtain
a 200-organism minimum.

Macrozooplankton densities were determined using ichthyoplankton
samples. After the ichthyoplankton in subsurface, mid-depth, and off-bottom
samples had been analyzed, the three depth samples were composited into one

sample for each location and the composited sample split in half using a modi-

fied Folsom splitter,. Each fraction was analyzed within a gridded petri dish.
Macrozooplankton were identified to the species level whenever practical, and

data were recorded as organisms per cubic meter.

c. Data Reduction

I

(

Individual taxon densities in each microzooplankton or macrozooplank-',

ton sample were calculated. Equation 2 (subsection A.l.c) was used to calculate
the mean density for the two replicate microzooplankton samples collected at
each location, and Equation 3 (subsection A.l.c) was used to determine the stan-
dard error of the mean density of these replicates. The densities of each major

group were obtained from the sums of the mean densities of each taxon within the

group, while total densities (all taxa combined) were obtained by summing group

densities.
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Temporal and spatial distributions of zooplankton (either micro- or
macrozooplankton) were determined by calculating contour, site, and experimental
and control area mean densities for individual sampling periods using Equation 4

(subsection A.l.c). To indicate variation among densities at these locations,
standard errors were calculated using Equation 5 (subsection A.l.c).

3. Periphyton

For the purposes of density estimation, periphyton is defined as the

assemblage of algae growing on surfaces of submerged objects. The species com-

position of this sessile community can provide important information relative
to the quality of the aquatic environment. For the purposes of biomass deter-
mination, periphyton is defined as organisms, including algae and smaller inver-
tebrates, present on the surface of colonization slides.

a. Field Sampling

Periphyton were collected monthly, in the vicinity of Nine Mile Point
on Lake Ontario using 51.6-square centimeter plexiglass slides. Collections
from the artificial substrates were used to determine seasonal patterns, commu-

nity composition, and spatial distribution of periphyton. Bottom samples'ere

from five depth contours on the NMPW, NMPP, FITZ, and NMPE transects (Figure
III-1 and Table III-1). In addition, samplers were suspended at depths of 2,

7, 12, and 17 feet along the 40-foot contour on the NMPW, NMPP, and FITZ tran-
sects. Four plexiglass slides for bottom periphyton samples and two slides for
suspended periphyton were placed into position at each location each month and

harvested approximately 30 days later. Bottom periphyton samples were collected
from May, through December, while'uspended periphyton samples were collected

7

from-May through September. Periphyton samples were scraped from both sides of
each substrate, placed in individual vials, fixed with 1 percent acid Lugol's

solution, and preserved with 10 percent buffered formalin.

b. Laboratory Processing

Periphyton were identified and enumerated in a Sedgwick-Rafter cell
at 200X magnification. Sample vials were inverted several times to gently
homogenize the samples just before their transfer to the Sedgwick-Rafter cell.
Randomly chosen fields were analyzed until 200 organisms had been counted.
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Density was reported as number of cells,per square centimeter of substrate
surface.

To obtain biomass, data, samples were dried at 105 C for 36 hours (or
until a constant weight had been attained) and then were cooled in a desiccator

-5for 2 hours before being weighed to the nearest 10 gram on an analytical
balance. Then, the dried samples were heated for 0.5 hour in a muffle furnace

0 ~ -5at 500 C, cooled in a desiccator for 2 hours, and reweighed to the nearest 10

gram. The difference in weight represented the ash'-free dry weight of periphy-
ton (all species combined) per square decimeter.

c. Data Reduction

The density of each taxon identified was calculated using the following
estimate:

Density (No./cm )
2 n v

s a

n = number of specimens in each taxon
within aliquot

s = volume of aliquot enumerated

v = volume of sample

a = area of slide surface (51.6 cm )
2

Total biomass was calculated using the following equation:

Total biomass (mg/dm2) Total ash-free dr wei ht 100
Area of slide (51.6 cm )

2 (10)

Mean densities and the mean total biomass for each location were

calculated using Equation 2 (subsection A.l.c). . The density of each mayor group
was obtained from the sums of the mean densities of the taxa within a group, and

total density was obtained from the sums of the major groups.
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Equation 3 (subsection A.l.c) was used to estimate the standard
error'f

the mean of replicate suspended periphyton samples, and Equation 5 (sub-

section A.l.c) was used to estimate the standard error of bottom periphyton.

Trends in temporal and spatial distribution were examined from the

mean densities (from Equation 4) for specific 'contours, the entire site, and the

experimental and control areas. The standard errors of these mean densities were

calculated using Equation 5.

4. Benthic Invertebrates

a. Field Sampling.

Benthic macroinvertebrates live part or all of their life cycle within
or upon available substrates in the aquatic environment. These consumers, like
zooplankton, are at an intermediate stage in the food web.

To sample benthos in the Nine Mile Point area, a scuba diver used a

self-contained, 0.166-square-meter submersible suction sampler similar to that

described by Gale and Thompson (1975).,

Duplicate benthic samples were collected every 2 months from the sub-

strate present at 20 stations (Figure II-1 and Table III-1), and attempts were

made to sample the same substrate from month to month. Bottom water temperature

was taken at each station.

Samples were washed in the field on a U.S. Standard No. 30 sieve

(590-micrometer mesh) and were preserved with buffered formal'in.

b. Laboratory Processing

In the laboratory, samples were sieved through a U.S. Standard No. 35

(500-micrometer mesh). to supplement field sieving and wash off the formalin. Then

the benthic organisms were separated from the remaining debris and placed in
vials of 70 percent ethanol. All benthic organisms were subsequently identified
to the lowest practical taxon and enumerated using a dissecting microscope.

To obtain the wet-weight biomass, major taxa organisms of a partic-
ular group were emptied from their vial, blotted to remove excess moisture, and
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weighed immediately to the nearest O.l milligram. Biomass was reported in grams

per square meter. A group of only a few individuals in a sample was combined

with the same group from the replicate sample or with individuals from stations

along the same depth contour if necessary to obtain a sufficient number for
weight determination.

The density or biomass of benthic invertebrates in each sample was

calculated using the following e'quation:

Number (or wei ht) or or anisms
Sample density (or biomass) Cross-sectioned area of sampler

Then, the mean density or biomass at each station was derived using Equation 2

(subsection A.l.c). The density of each major group was obtained from the sums

of the mean densities of the taxa within the group, and group densities were

summed to obtain total densities (all taxa combined).

To determine temporal and spatial distributions of the benthic inver-
tebrates, mean densities and associated standard errors were calculated by sam-

pie periods for the entire site, various depth contours, and control and experi-
mental areas using Equations 4 and 5 (subsection A.l.c).

5. Ichthyoplankton

Ichthyoplankton are the early developmental stages (eggs and larvae)
of fish. The larvae of most fish species are planktonic (drifting or suspended

in water) while the eggs are either planktonic or demersal (heavier than water).

a. Field Sampling-

Ichthyoplankton samples were collected from subsurface, mid-depth,

and off-bottom strata using the same sampling techniques and locations (Figure
III-1'and Table III-1) as described for macrozooplankton sampling (subsection 2).
Weekly sampling included one horizontal tow at each depth strata at all stations.
Sampling, which began in early April, was during the day for the first 2 months

and then during the,day and night from June through mid-September. Weekly day

sampling continued through November. In December, samples were collected twice

III-15 science services division



b. Laboratory Processing

Ichthyoplankton samples were strained with a 300-micron screen to
remove silt and preservative. ,The following definitions were established for
life stages:

0)

Egg Prior to hatching
Prolarvae From time of hatching until absorption of the

yolk sac (yolk-sac larvae).
Postlarvae From time of yolk-sac absorption until acqui-

sition of fin-ray complement, body form, and
pigmentation of an adult (post yolk-sac larvae).

If there were more than 400 specimens per sample, the sample was divided
into two aliquots with a modified Folsom plankton splitter (Lewis and Garriett
1970). The larger debris were removed prior to splitting and splitting continued

until about 200 fish eggs and larvae remained in the reduced portions. The whole

sample or aliquot was examined and the ichthyoplankton separated by life stages.
Each life stage was identified to species when possible and enumerated. Juvenile
(the life stage following postlarvae) fish were not considered to be ichthyoplankton
because they are free-swimming, organisms.

c. Data Reduction

The density of each species collected at each depth strata was calcu-

lated using Equation 1 (subsection A.l.c) and reported as number of eggs, pro-
larvae, or postlarvae per 1000 cubic meters of water sampled. A mean density
for each sampling station (subsurface, mid-depth, and off-bottom depth strata
combined) and a mean density for each depth strata along the 20- and 40-foot

depth contours were calculated using Equation 2. The station mean densities
were averaged to obtain mean densities for the 20'- and 40-foot, depth contours

and a site density. Since there was only one station each at the 60-, 80-, and

100-foot depth contours, the station mean density at these locations was equiva-

lent to the contour mean density.

6. Fisheries

The fish population in the vicinity of Nine Mile Point includes both

primary and secondary consumers. Fish represent the higher consumer levels
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in the aquatic ecosystem and provide the base for the sport and commercial

fishing industries.

a. Field Sampling

Adult and juvenile fish populations in the Nine Mile Point study area

were sampled with a variety of gear to reduce the selectivity that is inherent
in the us'e of only one gear. Gear types included experimental gill nets, bottom

trawls, beach seines, and trap nets.

The experimental gill nets were 8 feet deep and have six 25-foot-long
panels. Mesh sizes of the panels ranged from 0;5 to 2.5 inches bar measure.

Gill net sets were made twice monthly'rom April through December at
19 locations. The nets were set parallel to shore around sunrise or sunset and

harvested at approximately 12-hour intervals for 24 or 48 hours (Table III-1),
the exception being at stations located on the 6.1-meter (20-foot) depth con-

tour, where they were set for 24 hours. As each net was harvested at each sam-

pling location, bottom water temperatures were recorded.

Two types of bottom trawls were used in the Nine Mile Point vicinity:
the flat otter trawl and a three-quarter standard Yankee trawl. The otter trawl
had 1-inch mesh wings and body. The cod end was equipped with a 0.25-inch mesh

liner. This trawl had a 30-foot footrope, a 27-foot head rope, and a vertical
mouth opening of 6 feet. The Yankee trawl had 1.75-inch mesh wings and a 1.25-
inch mesh body with a 0.25 inch mesh cod end. The mouth opening of this trawl
net was approximately 8 x 20 feet.

The otter trawl was used at most locations; on the NMPE transect at
the 40- and 60-foot depth contours, however, the absence of obstructions (large
boulders) permitted the use of the larger Yankee trawl. Yankee trawl data were

not directly comparable to otter trawl data.

Day trawling began approximately 2 hours after sunrise, night trawling
about 2 hours after sunset. Trawls were towed parallel to the shoreline along
the respective depth contour at 1 meter per second for approximately 15 minutes.
Bottom water temperatures were taken with each sample.
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The 50-foot beach seine was 8 feet deep with a bunt or pocket of 0.25-
inch mesh nylon centered between wings of the'same mesh. A brail was attached
to each end of the net to maintain maximum separation between the lead and float
lines during the seine haul.

OL

A small boat was used to deploy the beach seine parallel to and 100

feet offshore and then the wings were hauled simultaneously toward shore with

ropes forcing the catch into the bunt. Surface water temperatures were takenropes,
100 feet offshore at each seine location.

Beach seines were hauled twice each month during daylight hours from

April through December (Table III-1). Shoreline samples were taken at the

following four locations:

V ~

'I
q]

~ NMPW transect: 10 yards west of a creek

~ NMPP transect: approximately 10 yards west of the
storm-drain discharge pipe by the Nine Mile Point
Visitors Center

~ FITZ transect: on the small pebble beach by the
James A. FitzPatrick power station

~ NMPE transect: at the base of Shore Oaks Road

Trap nets were used in this study to supplement data collected with
the gill nets, trawls, and seines. The box trap had 0.25-inch mesh nylon netting
supported on a 3- x 3-* x 6-foot aluminum pipe frame. The box trap had 25-foot

wings and a 50-foot center lead. The trap was deployed on the lake bottom at
the 20-foot contour with the lead stretched perpendicular to the shoreline and

the wings set at 45 angles to the lead.

The trap nets were set twice monthly from mid-May through December on

transects NMPW, NMPP, FITZ and NMPE (Table III-1) around sunset and were picked

up shortly after sunrise.

After being removed from the nets, the fish were preserved in 10 percent

buffered formalin for later processing. During the expected spawning season of

several select species (alewife, rainbow smelt, white perch, yellow perch, and

smallmouth bass), there were checks to see if either milt or eggs could be 0
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stripped from the gonads to indicate that spawning was progressing. All fish
selected for analysis of stomach contents were injected with 10 percent formalin
(through the body wall into the stomach and through the mouth into the pharynx)
to abate gastric digestion.

b. Laboratory Processing

1) General Analyses

All fish were identified to the species level and enumerated. Total
lengths (millimeters) and total weights (grams) were determined for a maximum

of 40 individuals per species per catch. Three key species (white perch, yellow
perch, and smallmouth bass) were further processed to determine age, stomach con-

tents, and coefficient of maturity. Gonads from these key species as well as

from rainbow smelt and alewife were removed and used to estimate fecundity.

The sex and the stage of sexual maturity were determined for individ-
uals of the three key species to supplement the age and coefficient-of-condition
and maturity data. The following definitions were used for sex and sexual

Sex

Male

Female

Hermaphrodite
Unable to sex

Presence of testes
Presence of ovaries
Presence of both testes and ovaries
Poorly preserved; damaged; gonads
atropied

Undifferentiated A young specimen with gonads not yet
committed as either testes or ovaries

Sta es of Maturit
Xmmature

Resting m"ture

Gravid (maturing)

A specimen which is either male or
female but is too young to spawn
(subadult)
An adult specimen out of spawning
season

An adult specimen heading into the
spawning season. Testes and ovaries
are opaque, light-colored to reddish
white (ovaries may appear orange) and
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Ripe or running

Spent

occupy about half or more of body
cavity. Eggs are granular, whitish
or orange-reddish, and visible to
the naked eye.
An adult specimen usually in peak
spawning condition. Sexual organs
literally fill the body cavity.
Testes are white, and drops of milt
can be extruded with pressure. Eggs
are completely round, may be trans-
lucent to opaque, and may be extruded
by, applying pressure.
An adult specimen after spawning.
The sexual products have been dis-
charged. The gonads have the
appearance of deflated sacs and
there are usually a few remaining
eggs (in a state of reabsorption)
in the ovaries, and some residual
sperm in the testes.

Unable to determine Self-explanatory

.2) Coefficients of Condition and Maturity

Coefficients of condition and maturity were calculated by sex for
yellow perch, white perch, and smallmouth bass subsampled from gill net catches.
If available, 50 males and 50 females of each species were obtained each month

from the experimental area (NMPP and FITZ) and from the control area (NMPW and

NMPE).

3) Fecundity

During the spring spawning season (April through June), there was an

attempt to collect gonads from 25 gravid females of five species (alewife, rain-
bow smelt, yellow perch, white perch, and smallmouth bass) for estimating fecun-
dity. Females of several different sizes were used so results would not be

biased toward larger or sma1ler fish.

Fecundity, defined as the number of ripening ova in a female prior to
spawning (Ricker 1971), was determined using a gravimetric (for yellow perch,
white perch, and smallmouth bass) or volumetric (for rainbow smelt and alewife)
procedure. The eggs within a subsample removed from the middle of the ovary
were counted (both immature and mature eggs were counted for alewife and white
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perch), then this number was multiplied by a factor representing the ratio be-

tween, subsample volume (or weight) and total gonad volume (or weight). For

the gravimetric procedure, the subsample represented about 1 percent of the

total ovary; for the volumetric procedure, about 5 percent of the total ovary.
Ova in the following size (diameter) classes were enumerated:

Alewife
White perch
Rainbow smelt
Smallmouth bass
Yellow perch

0.5-0.8 mm (and 0.2-0.4 mm)
0.5-0.9 mm (and 0.2-0.4 mm)
0.4-1.1 mm

1 ~ 2 2 ' mm

0.6-1.5 mm

The percentage of the total number of ova in each size category was determined by

measuring the diameters of 50 randomly selected ova with an ocular micrometer.

4) Age

Scales were removed from individuals of the three key species and were

analyzed. Fifty fish were taken from samples collected in the area potentially
affected by the thermal plumes of the two plants (transects NMPP and FITZ),
while another 50 were from the transects farthest from the power stations (NMPW

and NMPE). Fish selected for age analysis were distributed over the size
classes present in the Lake Ontario population.

Scales of yellow perch and smallmouth bass were removed from the left
side below the lateral line at the distal tip of the depressed pectoral fin
(Lagler 3,956). Scales of white perch were removed from the left side above the

laterial line and below the gap between the spinous and softrayed dorsal fins
(Mansueti 1960).

To prepare the scales for analysis, wet mounts or cellulose acetate
impressions were made. Annuli on the scales were identified and counted using
a Tri-. Simplex microprojector. All fish were considered to have been born on

1 January; therefore, fish caught between 1 January and the current year'
annulus formation were aged as the number of annuli plus 1 year. After annu-

lus formation for the current year, the age of the fish was equal to the number

of annuli.
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5) Stomach Contents

Knowledge of the food habits of fish is important in determining food-
web interrelationships among the fish and forage components of the aquatic eco-

system.

Fish for stomach-contents analysis wer'e captured in gill nets during
August 1977 at stations along the 15-foot contour. During the month, 50 indi-
viduals of each key species (yellow perch, white perch, and smallmouth bass)

were collected. As in the age studies, half of the fish were obtained from the
area in the near vicinity of the power stations (NMPP and FITZ) and the other
half from the two outside transects (NMPW and NMPE).

Stomach contents were teased out into a petri dish and the food items
identified to the lowest practical taxon and enumerated. Quantitative data were
used to determine each taxon's frequency and percentage with respect to total
number of orgnaisms counted. Qualitative estimates of stomach fullness and

degree of digestion were also recorded for each fish examined. To more accurately
represent each food item's importance, food items were "weighted" by multiplying
the individual percentage volume of each food item by the percent stomach full-
ness of each individual stomach. Thus, a food organism representing 50 percent
of the volume in a stomach would be rated 37.5 percent in a 75 percent full sto~

fi

mach (i.e., 0.50 x 0.75 — 0.375). Importance indices for each species were added

and the food items importance expressed as a percentage of the total food values
in all stomachs.

c. Data Reduction

Catch data for the various gear were expressed as a catch per unit
effort (C/f) based on the following definitions:

Beach seine Number of individuals per seine haul
Trap net
Trawl
Gill net

Number of individuals per overnight set
Number of individuals per 15-minute tow

Number of individuals per gill net set .

standardized to a 12-hour set
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The gill net C/f, for example, was estimated as:

(xi) (12)
Gill net C/f =

'1 (12)

where

x. = number of fish caught in i sample.thi
T = duration of set in hours

1

Fecundity estimates for each fish were calculated using the equation:

N.W
Fecundity =

W2
(13)

where

N = number of ova in subsample

W = weight or volume of both right and left ovaries1
W = weight or volume of subsample2

Aged fish were grouped by area of capture (experimental or control)
and by age class. Mean total length for each age class was calculated using
the equation:

n

Z-.
i=1

N
(14),

where

N = number of fish
x = value of i fishth

Coefficients of maturity for the three key species
the simple percentage of gonad weight to total body weight.
were grouped by sex (male or female), month, and location of

~ mental or control area), and an average value was calculated

were expressed as

Maturity values
capture (experi-
using Equation 14.
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Length and weight data for individuals of the three key species were
grouped by sex (male"or female), season (spririg, summer, fall), and location
of capture (experimental or control area). For each group, length-weight
relationships were calculated from the logarithms (base 10) of the lengths and
weights using the equation:

Ot

log W ~ log a+8 lo'g (TL) (15)

where

W = weight in grams

a and 9 ~ empirically derived constants
TL = total length in millimeters

Condition factors (K) also were calculated for these same groups of
fish using the equation:

WxlO5

(TL) - L3
(16) ~f

where

, W = weight in grams

L = total length in millimeters

Condition factors were averaged for each group using Equation 14.

7. Water Quality and Thermal Profiles

The water quality sampling program was developed to monitor water

quality in the vicinity of the two operating power plants. A 9-liter PVC Van

Dorn water bottle was used to collect samples for general chemical analyses.

For tasks such as coliform bacteria and biochemical oxygen demand (BOD), spe-

cialized techniques (described below) were used. Holding times, required
'I

preservatives, and analytical methods are indicated in Tables III-2.and III-3.

0
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Table III-2
Recommended Sampling and Preservative Methods and Analysis Locations

for Water Quality Samples Collected at Nine Mi.le Point and
James A. FitzPatrick Plants on Lake Ontario

Group Parameter

Volmse
Required

(mt)

Collection
Container
Ha ter 1a) t Preservative Holdinq Tfse'nalysis Location

III
11,111

Il,ill
I,II,III

111

I,II,III
Ill

II.III
II,III
II.III

I,II,III
111

11,111

I I I

I I I

I I I

II, I I I

I, I I I

I I I

I II

I I I

I, III
I, I I I

I I I

I I I

I I I

I I I
I I I

III
III
III

I. III
111

III

I I I

II,III
111

I I I

111

III
III
I I I
III
Ili
I I I

III'I,III

II
I, II I

1.11

1,11

I, I I

Alka)inity
BODS

COD

Total solids
Total dissolved solids
Total suspended solids
Total volatile solids
Total Kje)dahl nitrogen
Asrenfa nitrogen
Nitrate nitroqen
Total phosphorus

Color
Specific conductance

Total coliform bacteria
Fecal coliform bacteria
Orqanic nitrogen
Orthophosphate-
Sulfate
Chloride
Altsai num

Cadmium

Calcium

Chromium

Copper

Beryl I iun

Iron
Lead

Hagnesivm

Hercury
Nickel
Potassium

Sodium

2inc
Phenols

Vanadium

Silica
ABS

Arsenic
Barium

Carbon ch)orofonn extract
Cyanide

Fluoride
Hanganese

Selenium
Ferro- and ferricyanide
Silver
Turbidity
C02

Radioactivity
pH

Temperature

Dissolved oxygen

100

1000

50

100

100

,1 00

100

500

400

100

50

50

100

100

100

500

50

50

50

) 00se

)M"
100"'00ee

)00~~

100~~

)00~'00"

) 00~~

100ss

100
'00

100m

50t
250

)00~~

) 00~~,

60t
500

300

)00
100

500

100

100

500

Bt
In situ
ln situ
In situ

P,G

P,G

P,G

P,G

P.G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

G

G

P,G

P,G

P,G

P,G

P,G

P,G

PE 6

P,G

P,G

P,G

P,G

P,G

P,G

P

PsG

P,G

P,G

P,G

G

P,G

P

PoG

PoG

P.G

G

P,G

P,G

PoG

P,G

P,G

P,G

P,G

G

P,G

4'C
4sC

H2504

None

40C

40C

4sc

4sC,H2504

44C,H2504

44C,H2504

4 C

40C

40C

4sc

4AC

44C,H2504
40C

4sC

None

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

HN03

1.0 g CuSod

HN03

4oC

44C

HN03

HN03

None

4'C,NdOH

4sc

HN03

HN03

4 C,NaOH

HN03

40C

4 C

None

24 hr
6 hr
7 days

7 days

7 days

7 days

7 days

24 hr
24 hr
24 hr

7 days

24 hr
25 hr

6 hr
6 hr

24 hr
24 hr

7 days

7 days

6 se

6 mo

6 se

6 se

6 mo

6 se

6 mo

6 se

6 se

13 days

6 se

6 se

6 se

6 se

24 hr

6 se

7 days

24 hr
6 se

6 se

48 hr
24 hr

7 days

6 se

6 se

24 hr
6 se

7 ddys

6 hr
6 se

Field
Field
Dallas
Dallas
Dallas
Dallas
Dallas
Dallas
Oal las

Dallas
Dallas
Oa)las

Field
Yubcontract
Subcontract

Dallas
Dallas
Dallas

Dallas
Dallas
Dallas
Dallas

Dallas
Dallas

Dallas

Dallas

Dallas
Dallas
Dal) as

Da1 les
Dallas

Dallas
Dallas
Dallas

Dallas
Da1 les
Dallas
Dallas
Dallas
Dallas
Dallas

Dallas
Dallas
Callas

Dallas
Dallas
Field
Field
Subcon'tract

Field
Field
Field

sp ~ plastic, G ~ glass
sSamp)es properly preserved may be held for extended periods beyond recosnmnded holding time.

~~One 100-mt sarple preserved ufth HN03 IS Sufficient sample for all metals.
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Table III-3
Analytical Methods and Detection Limits for

Physicochemical Parameters
Selected .

r>
Parameter Method Refe rences

Detection
Limits

Temperature
Dissolved oxygen
Specific conductance (salinity)
Turbidity
pH
Alkalinity

'Total dissolved solids
Total suspended solids
Color
Total organic carbon
Ammonia nitrogen
Nitrate nitrogen
Nitrite nitrogen
Organic nitrogen

Total inorganic phosphate
Total phosphate
Sulfide
Silica
Biochemical oxygen demand
Total coliform bacteria
Fecal coliform bacteria
Sulfates
Chio r ides
Hardness
Surfactants
Phenol s
Oil and grease
Aluminum
Berylliuxn
Boron
Cadxnium
Calcium
Chromium
Cobalt
Copper
Cyanide
Fluo ride
Iron
Lead
Magnesiuxn
Msnganr.sr
Molybdenum
Nickel
Pote s s iuxn
Scleniuxn
Sodium
Titanium
xTin
Vanadium
Zinc
P cetic ides

dioeccivicy

Thermistor
Polarographlc probe (in situ)
Wheatstonc bridge
Nepheloxnetrlc
Electrometric (in situ)
Elcctromctric titration
Gravimetric (105 C)
Glass-flbcr filter (103-105 C)
Autoxnated (APHA)
Dohrman Model DC-50
Automated (phcnolate)
Automated (cadmluxn reduced)
Automated (diazo)
Manual (digestion distillation),

automated digestion phenoiatc
Digestion (acid) t autoxnated
Digestion (persulfate) t automated
Automated
Automated (molybdosilicatc method)
Polarographic probe
Mule iple cube fcccxencacion
Multiple tube ferxsencecfon.
Automated (bariuxn, chloranilate)
Titration (mercuric nitrate), automated
EDTA titrimctric
Mcthelene blue method
4-axninoantlpyrinc xncthod
Trichloratrlfluoroethane extraction
Atomic absorption
Atomic absorption
Carmine method, automated
Atomic absorption
Atoxnic absorption
Atomic absorption
Atomic absorption
Atomic absorption
Pyridine-pyrazalonc method
ion selective electrode
Atomic absorption
Atomic absorption ~

Atomic absorption
Atomic absorption
Atoxnlc absorption
Atomic absorption
Flame emission
Atomic absorption
Flame emission
Atomic a'(xsorptlon
Atomic absorption
Atomic absorption
Atomic absorption
Gas chromotography
Ges-flow proportional counter., scin-
cilletion counter, end gensae spec.

SM 162
EPA p. 56
SM 154
SM 163A
SM 144A
SM 102
SM 148B
SM 148C
SM 118
EPA p. 73
EPA p. 168
EPA p. 201
EPA p. 215
'EPA p. 182

EPA p. 256
EPA 1. 256
EPA p. 280
EPA p. 281
EPA p. 11

SM 408D
SM 408C
EPA p. Z79

SM 1ZZB
Shl 159A
EPA p. 256
EPA p. 229
SM 129A
SM 123A
SM 107B
SM 109A
EPA p. 103
SM 117A
SM 116A
SM 119A
SM 207C
EPA p.

61'PA

p. 147
SM 125B
SM 127B
SM 128A
EPA p. 139
EPA p. 141
SM 147A
EPA p. 145
SM 153A
EPA p. 143
EPA p.. 143
EPA p. 144
SM 165A
EPA
RMC

0.1 C
0. 1 xng/4
5 lxmhos
1 FTU
0.01 units
0. 1 mg/4
1 xng/4,
0. 1 xng/4,
5 APHA
1.0 mg/4,
0. 002 mg/4
0. 02 xng/4.
0:002 mg/4
0.03 mg/4

0. 002 mg/4.
0.002 mg/4
0.005 mg/4
0. 05 mg/4,
0. 1 mg/4

0. 2 mg/4,

0. 1 xng/4
0.01 xng/4,
0.005 mg/4
0. 1 mg/4,
0. 001 mg/4
0. 001 mg/4
O. 1 mg/4
0 ~ 001 mg/4
0. 002 xng/4
0.001 mg/4,
0. 001 xng/4
0.001 mg/4
0.005 mg/4
0.04 mg/4
0.001 mg/4,
0. 001 mg/4,
0. 0001 mg/4
O. 001 mg/4
0.03 mg/4
0. 005 mg/4.
0. 005 mg/4,
0. 0003 mg/4
0. 0007 mg/4
0. 001 xng/4,
0.001 xng/4
0. 001 mg/4,
0. 001 mg/4

4r

*
AsTM -„Annual Book of AsIN Scandards pert 31'Water. hxssricsn Society for Testing aud ttacerials. Philadelphia.

SM - Standard ttachods for the Exauiuacion of Water aud Wastewater, 14th ed., 1976, APHA, ANNA, WPCP.

EPA - ttacheds for Chsuical Anal ais of waxer and wastes, 1976a, and various technical leaflets.
RttC - Radtscieu ttaua eusnc Cor oracion Anal cical aud slit Control procedures iutC-Ttt-73-3, July 1976

OI
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Sampling regimes for the FitzPatrick and Nine Mile Point water

quality tasks required different parameters and frequencies. For convenience,

the sampling regimes were categorized into three groups.

a. Group I
Water samples were collected monthly at the 20- and 40-foot depth

contours on the NMPW, FITZ, and NMPE transects and examined for the 11 para-

meters specified in Table III-2. Whole-water samples were collected from 0.5

meter below the surface in a 9-liter PVC Van Dorn water bottle, then dispensed

into polyethylene containers and placed on ice. Temperature, dissolved oxygen

(D.O.), and pH were determined in situ with a Yellow Springs Instruments (YSI)

Model 57 D.O. meter and an Instrumentation Laboratories (IL) Model 175 Porto-

matic pH meter (or equivalent instruments). With the exception of radioactiv-

'ity samples which were analyzed by Radiation Management Corporation (RMC 1976),

samples were sent airfreight to Dallas and analyzed according to techniques

described in Tables III-2 and III-3.

b. Group II
Samples were collected. at the 20- and 60-foot depth contours 'of the

NMPW, NMPP, and NMPE transects and were examined for the 16 parameters specified

in Table III-2, as well as for chlorophyll a concentrations. Whole-water sam-

ples were collected from the 0.5-meter depth in a 9-liter PVC Van Dorn water

bottle, then dispensed into polyethylene containers and placed on ice. Temper-

ature, dissolved oxygen, conductivity, and pH were measured in situ. Free

carbon dioxide was determined with standard titration techniques. Samples for

BOD analysis were placed in sterilized glass BOD bot'ties, which were allowed to

overflow at least three times their volume. The BOD samples were placed on ice

in the dark, and incubation was begun within 6 hours. Turbidity was determined
't

the field lab with a Hach Model 2100A turbidimeter. Chlorophyll a samples

were prepared according to methods described in subsection A.l.b, then frozen

and shipped to Dallas, along with the remaining Group-II parameters for anal-

yses (Table III-3).
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c. Group III
Water quality samples were collected monthly from April through

December along the NMPP/FITZ transect. Whole-water samples were taken from
0.5 meter below the surface and 0.5 meter off the bottom at the 25- and 45-foot
depth contours and analyzed for the 48 parameters listed in Table III-2. At
each location, surface and bottom water temperatures were recorded and specific
conductance measured in situ. For general water chemistry and analysis, six
1-liter polyethylene containers were filled and placed on ice. 'Samples for
phenol determination were placed in a precleaned 500-milliliter glass container
with a teflon-lined cap. Samples for BOD determination were cog.le'cted as

described for Group II, and water for coliform analysis was collected in ster-
ilized glass bottles using a J-Z sampler. Incubation of coliform samples was

initiated within 6 hours. Carbon chloroform extract (CCE) analysis replaced the

measurement of total organic carbon in July. Sixty liters of water collected at
each station and stored in glass containers were subsequently passed (for 48

0,

hours) through a miniature CAM II-A sampler having the sample column packed with
70.0 grams of activated carbon. These activated carbon samples were then shipped C ~

to Dallas for analysis according to the method in Table II-3. j

d. Thermal Profiles

Three temperature profiles were made weekly during the day from April
through December. Temperatures were recorded at 1-meter intervals from surface

to bottom at the 100-foot depth contour of the NMPW, FITZ, AND NMPE transects.

B. IN-PLANT STUDIES

Both the Nine Mile Point and James A. FitzPatrick power stations use

once-through cooling-water systems to dissipate waste heat. Large numbers of
fish could potentially be impinged on the screening devices used to remove

debris from the cooling water. Since fish impingement could impact the Lake

Ontario fishery, impingement rates were monitored three times a week at both

power stations (Table III-4). However, planktonic organisms such as phyto-

plankton, zooplankton, and fish eggs and larvae pass through the screening
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Table III-4
S h dule for Impingement and Entrainment/Viability Studiesceu

at Nine Mile Point and James A. FitzPatrick Power Plants, Lake Ontario, 19 77
I

Task Frequency* Season Location
Samples

Depth per Year** Coaraents

H
H
I

Impingement
Nine Mile Point

J.A. FitzPatrick

Entrainment
Nine Hile Point

Ichthyoplankton

J.A. FitzPatrick
Ichthyoplankton

Zooplankton

Three times/week Jan-Dec Traveling screens Entire water
(hourly on Wed) . and bar racks column

Three times/week Jan-Dec Travelfng screens
(0/N on Wed) and bar racks

Entire water
column

Semfmonthlyt (0) Apr-Oct Intake forebay 2and 7 ft
below sur-
face

Semimonthly (0/N) Jan-Dec Intake forebay 14 and 20 ft
below surface

Semimonthly (D/N) Jan-Dec Intake forebay 5 ft below
surface

156

156

On Mondays and Fridays, a composite 24-hr
sample is collected; on Wednesdays, sam-
pling is hourly until 24 one-hr samples
are obtained:

On Hondays and Fridays, a composite 24-hr
sample is collected; on Wednesdays, sep-
arate day and night samples corresponding
with sunrise and sunset are taken.

28 Intake samples taken by drift nets set
in forebay ]ust upcurrent from travel-
ing screens.

96 Intake samples taken by drift nets set.
in central area of intake.

96 Zooplankton saaples pumped from central
area of intake.

Vfabi1 I ty
J.A. FitzPatrick

Phytoplankton
Chlorophyll a

PI imary production
f'c)

Semimonthly (0/N) Jan-Dec

Semimonthly (0/N) Jan-Dec

Intake, discharge,2'nd 3'T
samples

Intake, discharge,
2o and 3o

samples

5 ft below
surface

5 ft below
surface

1536

l.36 'ab processing for primary production in-
volves a larqer nurber of samples per year
because each sample is represented by one
light bottle and one dark bottle.

n
Cl
5
OI
IO
Cl

O
O
Df

C
IO

0

Zooplankton

Ichthyoplankton

Semimonthly (D/N) Jan-Oec

Semimonthly (0/N) Jan-Dec

Intake, discharge,2'nd 3'T
samples

Intake, discharge,2'nd 3'T
samples

5 ft below
surface

14 and 20 ft 384
below surface
at intake; 5
ft below sur-
face at dis-
charge

*
(D) ~ day sampling; (N) ~ night sampling

0*
Details on sampling requirements are presented 1n Section II of the SOp for the Nine Hile point Ecological Monitoring program.

Seaimonthly is defined as twice per month.



devices and subsequently through the entire cooling-water system. This pas-

sive incorporation of planktonic organisms into a circulating water system is
referred to as entrainment. r,

To determine the extent of and percent mortality due to entrainment,

samples were taken twice monthly from the intake forebay, discharge aftbay, and

thermal (discharge) plume of the James A. FitzPatrick plant and intake forebay

of the Nine Mile Point Plant (Table III-4). Entrainment rates were documented

by determining the number of organisms per volume of cooling water used.

Viability studies, also twice monthly, were carried out at the James A.

FitzPatrick plant.

To estimate the mortality caused by entrainment through the James A.

FitzPatrick plant, intake and discharge samples were collected from the same

water mass and the percent mortality of the two'ere compared. Plankton within
the lake are also subject to impact, because some are entrained into the thermal

discharge and exposed to higher than normal temperatures. The percentage'f
dead organisms in samples from a simulated or the actual discharge plume were .

compared to the percent mortality in the intake samples and the difference used

as an estimate of mortality due to plume entrainment. ~ I

l. Impingement

a. Field Sampling

Impinged fish were collected in a large rectangular metal basket con-

structed of 1-inch stretch mesh hardware cloth and lined with 3/8-inch mesh

nylon netting. The basket was placed at the end of the screen washwater sluice

way where it dumps into the discharge canal. Fish and debris washed off the

traveling screens were collected in these baskets.

Impingement sampling was conducted concurrently at both power stations-
(Table III-4) for a 24-hour period on Monday, Wednesday, and Friday of each week

from January through December. Monday and Friday samples at both stations were

cumulative 24-hour samples; the collection baskets remained in sampling position
until the end of the 24-hour period. Each Wednesday, impinged, fish were collected

at the end of each hour throughout the 24-hour period at NMP and at the end of
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day and night photoperiods at JAF. Impingement sampling generally"began at

1000 (military time) on each sampling day; just before placing the fish collection

basket into sampling position, the bar racks and traveling screens were, cleaned

and the debris and fish discarded.

Plant operational data was obtained for each sampling date to deter-

mine cooling-water flow rates, intake and discharge temperatures, and power

production.

When impingement rates at either plant exceeded 20,000 fish per 24-

hour period, impingement sampling was continued on a daily basis until the rate
dropped below 20,000 fish per 24-hour period at the affected plant.

b. Laboratory Processing

All impinged fish were identified to species when possible and enumer-

ated as soon as possible after collection. Total numbers and weights for each

species and individual total lengths (millimeter) and weights (nearest O.l gram)

for a maximum of 60 fish of each species from each day, night, or 24-hour sample

(or for 10 individuals of each species collected in each hourly sample) were

recorded. Unusual conditions (e.g., 'damaged individuals or presence of fish tags)

were documented.

Impinged fish were used also for fecundity and age analysis. " There

was an attempt'o remove gonads from 25 gravid females of five species (alewife,

rainbow smelt, yellow perch, white perch, and smallmouth bass) during the spring

spawning season (April through June) to estimate the fecundity of these fish.
Gonads were analyzed using the same procedure described for fecundity analysis

of lake fish (subsection A.6.b).

Scales for age analysis were removed from 25 individuals of the two

most abundant species collected during each of three seasons sampled during

1977: spring (April-June), summer (July-September), and fall (October-December).

Age data for .the winter season was supplied by another consultant .
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Scales were taken from the left side of the body above the lateral
line and ventral to the origin of the dorsal fin of species having cycloid

4

scales, and from the left side of the body below the lateral line at the distal
tip of the depressed pectoral fin of species having ctenoid.scales. When white
perch were selected, scales were removed from the left side of the body and

below the gap between the spinous and soft-rayed dorsal fins (Mansueti 1960).

0>

Fish were aged using the same procedure described for Lake Ontario
fish (subsection A.6.b).

I

c. Data Reduction and Analysis

Data were tabulated to present impingement rates (number and weight)
for each species as well as all species combined. Two estimation techniques
were used to calculate monthly impingement from the Monday, Wednesday, and

Friday catches:

where

No.
m

N =

( n) (N)
No.

m n

estimated impingement for month

total number (or weight) of species (or all
species combined) collected during n sample
days

number of days in sample month

number of days sampled during sample month

(17)

~ I

( n) (G)
No.

m g
(18)

where

Xn total number (or weight) of species (or all
species combined) collected during n sample
days

total gallons of water taken into plant
during sample month

total number of gallons taken into plant
during days sampled

I
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Annual impingement was estimated by summing the monthly impingement values

calculated by Equation 17.

On a few occasions when high impingement rates inhibited the collec-
tion of all fish impinged during a 24-hour sampling period, the traveling
screens were set to run continuously, then each 1-hour time block was subsampled

by keeping the collection basket in sampling position for the first 1 to 15

minutes of the hour. The number and weight of fish captured in each subsample

were then extrapolated proportionately on the basis of time to estimate the num-

ber and weight impinged for the hour. The 24 hourly estimates, in turn, were

summed to estimate the total impingement for the 24-hour sampling period.

Age composition data were grouped by season of capture and by age

class. Mean total lengths by age class and season were calculated using Equa-

tion 14 (subsection A.6.c).

Fecundity was calculated using the same equation (13, subsection

l
A.6.c) that was used for Lake Ontario fish.

2. Entrainment/Viability
I

a. Nine Mile Point

Sampling within the Nine Mile Point plant documented entrainment of
ichthyoplankton. Twice per month from April through October, two samples were

collected during the day from the intake forebay at the Nine Mile Point (Unit 1)

plant (Table III-4). Two 0.5-meter diameter, 571-micrometer mesh plankton nets were

lowered simultaneously into-the center forebay and set at depths of 2 and 8 feet.
The stationary nets were set for 15 to 30 minutes, depending on how many pumps

were running. The volume of water sampled was determined with a center-mounted

digital flowmeter. The samples were preserved in 5 percent buffered formalin.
Lab processing and data analysis techniques were the same as those used for Lake

Ontario ichthyoplankton samples (subsection A.5).
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b. James A. ZitzPatrick

At the James A. FitzPatrick plant, entrainment and viability samples

were collected twice monthly from January through December except during plant
shutdown. Sampling involved all three major components of the planktonic biota
in Lake Ontario: ichthyoplankton (fish eggs and larvae), zooplankton, and phy-
toplankton (Table III-4).

OI

1) Ichthyoplankton

a) Field Sampling

To document entrainment rates for ichthyoplankton at the James A.

FitzPatrick plant, day and night samples were collected from the intake fore-
bay twice each month (Table III-4) by simultaneously lowering two 0.5-meter-

diameter plankton nets (571-micxometer mesh) into the common forebay area.

metered nets were set for about 5 to 15 minutes approximately 14 and 20 feet
C

below the water surface. Upon retrieval, the samples were processed first as

viability samples (see below), then preserved with formalin and processed later
for entrainment data. For entrainment, all ichthyoplankton were identified and

enumerated by life stage using procedures described in subsection A.5.b.

To estimate mortality due to plant entrainment, the percentage of dead

eggs and larvae in intake and discharge samples were compaxed. To ensure that
the same water mass was sampled at both the intake and discharge, a calculated
time lag (Table III-5) was used between discharge and intake sampling. Discharge

samples (two from day and two from night) were taken by pumping water with a

750-gallon-per-minute centrifugal pump for about 5 minutes from a depth of 5 feet.

Table III-5
Time Required for Mass of Cooling Water To Flow from Intake Forebay

to Discharge Aftbay and from Aftbay to Lake Ontario Discharge Structure

Ho. of
Circulating
Water Pumps

Operating
Intake Forebay to
Discharge Aftbay

Discharge Aftbay to
Lake Discharge Structure

Approximate Travel Time (minutes)

1

2

3

9-12

S-6

18

9

6
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After being filtered through the 571-micrometer. mesh net, the pumped samples we«
held at the ambient discharge temperature for a pe'riod comparable to the travel
time required for discharge water, to flow from the point of collection to the
discharge outlet in the lake (Table III-5). The samples then were diluted with
filtered intake water to simulate the temperature" change experienced by ichthyo-
plankton traveling from the discharge outlet to the 2 F isotherm in the plume
(Figure III-2). The samples were processed to determine the percentage of live
and dead eggs and larvae.

DISCHARGE SAMPLE

[0.5 LITER 9 APPROXIMATELY 31.5" F

ABOVE AMBIENT (hT)]
I.75 LITERS
OVER 20 SECONDS

2.25 LITERS
l9 7.0" nT

0.90 LITERS
FILTERED INTAKE WATER OVER 40 SECONDS

3. I5 LITERS
9 5.DDT

ANALYSIS 7.85 LITERS
8 2.0'T

2.6 LITERS
OVER 300 SECONDS

2.1 LITERS
OVER 340 SECONDS

5.25 LITERS
0 3.00 dT

Figure III-2. Serial Dilution Sequence Used To Simulate Temperature Reduction
in Thermal Plume from Discharge Outlet to 2'F Isotherm

To estimate mortality due to entrainment of Lake Ontario ichthyoplank-
ton in the thermal plume, the percentage of dead eggs and larvae in simulated or
actual plume samples was compared with mortality in the intake samples. Lake
plume samples were collected from a depth of 5 feet by towing two 0.5-meter-
diameter 571-micrometer mesh nets from the visible boil area above the discharge
structure through the plume toward the 2 F isotherm. Sampling duration and tow
velocity were similar to those during intake sampling. Two different plume simu-,
lation samples were obtained by collecting intake samples as previously described.
and simulating increasing and decreasing temperatures within the plume by adding
filtered discharge water and then ambient filtered intake water (see Appendix II
and Table II-7, LMS 1977).

,
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b) Laboratory Processing

Viability samples were examined under a dissecting microscope soon

after being collected. 'Dead eggs and larvae were removed, identified, enumer-

ated, and preserved in 10 percent buffered formalin in a labeled vial. Live

eggs and larvae were placed in a separate vial, preserved, and later identified
and enumerated. Fish eggs were considered dead if they were opaque, had dis-
rupted membrane structure or obvious surface abrasions, or were infected with
fungus. The live/dead status of fish larvae was based primarily on movements,

but larvae infected with fungus or exhibiting surface abrasions also were consi-
dered to be dead.

2) Zooplankton
')

Field Sampling

Zooplankton samples for documenting entrainment were collected from

the intake forebay twice each month (Table III-4). Replicate zooplankton sam-

ples were pumped from approximately 5 feet below the surface of the forebay
into a 76-micrometer mesh plankton net suspended in a barrel of ambient water.

The pump was calibrated before each sampling period, and sufficient water was

pumped to yield a concentration of approximately 200 zooplankton per counting
chamber (Davies and Jensen 1974). The net contents were washed into an incu-
bation container, were held in a water bath at ambient intake temperature for
8 to 10 hours, and then were used as a viability sample being analyzed for
zooplankton densities. Densities were determined with lab analysis techniques
that were identical to those used for lake zooplankton samples (subsection A.2.b).

The discharge aftbay samples were collected using the same procedures
previously described for intake samples, and intake and discharge samples were

compared to estimate mortality due to plant entrainment. To ensure that the
intake and discharge samples came from the same mass of water, the replicate
discharge samples were collected after the proper lag time=(Table III-5). After
being collected, the discharge samples were held at discharge water temperature
to simulate travel time to the discharge structure in Lake Ontario, the temper-
ature of the zooplankton samples was lowered to lake ambient by diluting the .

0)
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.
samples with filtered intake water (Figure III-2). The samples were transferred
to incubation chambers and held at ambient intake temperature for 8 to 10 hours

before live /dead counts were made.

Procedures for measuring the effects of plume entrainment on zooplank-

ton were similar to those used for ichthyoplankton (see Appendix II and Table

II-5, LMS 1977).

b) Laboratory Processing

After the 8 to 10 hour incubation period, the viability sample was

carefully washed into a 250-milliliter graduated beaker and uniformly mixed.

A 1-milliliter aliquot was withdrawn using a wide bore pipette and placed in a

clean Sedgwick-Rafter cell. All nonmotile organisms in the chamber were iden-
tified to major taxonomic groups and counted using a Whipple grid and 100X

magnification. Mobility was defined as the ability of zooplankton to show any

movement or activity whatsoever (e.g., appendicular and visceral movements).

After the nonmotile organisms were counted, the Sedgwick-Rafter cell was placed
on a hot plate for 5 minutes at 65 C to heat-kill all live organisms. Then,

the entire chamber was examined again and all zooplankton identified to major
taxonomic groups and counted. Live/dead counts from the two replicate samples

at each location were used to calculate a mean percent mortality.

3) Phytoplankton

a) Field Sampling

The effect of entrainment on the phytoplankton community was determined
by examining chlorophyll a concentrations and primary production rates ( C

14

method) at the intake forebay and the discharge aftbay and in the 3 F mixing zone
in Lake Ontario neai the diffuser discharge and ambient Lake Ontario waters near
the 2 F isotherm (or 3 and 2 F simulation samples). Phytoplankton viability sam-
ples were collected twice per month both day and night (Table III-4).

At the intake

f

from a depth of about 5

drawn for chlorophyll a

and one dark bottle per

L

forebay, two water samples were collected with a pump

feet. From each sample, four 2-liter aliquots were with-
determinations and four sets of BOD bottles (one light
set) were filled for primary production measurements.
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The four chlorophyll a samples were placed inside a black plastic bag and were

held at ambient temperature for temporary storage, then transferred to the lab
for further processing. Each BOD bottle for primary production measurements was

allowed to overflow at least once its volume before being capped. These light
and dark bottles were stored temporarily in a cool dark area, then transported
to the lab for additional processing.

After the appropriate lag time (Table III-5), two discharge aftbay
samples were pumped from approximately 5 feet below the water surface. The two

discharge samples were held at the discharge water temperatuxe for 6 to 18 min-

utes to simulate the travel time to the discharge structure'. Then, both samples

were placed in an ice bath until their temperatures approached to within 3 F of
the intake (ambient) water temperature; at that time, four 2-liter aliquots were

removed from each sample for chlorophyll a analysis and four sets of light/dark
bottles were prepared using procedures identical to those used for the intake
samples.

To determine the effect of plume entrainment, samples were collected
from the 3 F and 2 F isotherms in the dischar'ge area or were compared to plume

thermal conditions. Lake samples were obtained by pumping the required water

from 5 feet below the surface and were prepared in the same manner used for
intake samples. For a simulation sample, approximately 30, liters of unfiltered
intake water was mixed with 2.5 liters of discharge water (at prevailing dis-
charge temperature) using a serial dilution scheme similar to that used for zoo-

plankton simulation samples (LMS 1977).

OI

b) Laboratory Processing

The light and dark bottles for primary production were brought into
the laboratory within 2 hours of collection. These samples were injected imme-

diately with 1 milliliterof NaH CO (5 microcuries per liter) and placed in14
3

an incubator at ambient (intake) temperature under fluorescent lighting (about

200 foot-candles). Two sets (one light and one dark bottle per set) from each

sampling location (intake, discharge, plume, simulation) were removed after .7-,

24-, 48-, and, 72-hour incubation periods and processed according to methods
described in subsection A.l.b. Primary production was reported as milligrams
of carbon assimilated per cubic meter during the incubation period (Equation 8,
subsection A.l.c). OI
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The chlorophyll a samples were incubated with the productivity samples.

Two 2-liter samples per location were removed after the 7-, 24-, 48-, and 72-

hour incubation periods and filtered using the same techniques described for
Lake Ontario samples (subsection A.l.b). Chlorophyll a and phaeophytin a con-

centrations were determined spectrophotometrically following laboratory and

data reduction procedures described in subsection A.l.b and A.l.c.

(
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SECTION IV
RESULTS AND DISCUSSION — LAKE ONTARIO STUDIES

The operation of two nuclear electric generating stations on the
New York shoreline of Lake Ontario, located on the promontory called Nine
Mile Point, has the potential to impact the lake ecosystem since both plants
withdraw cooling ~ater froin the lake and discharge waste heat into the lake.
This section of the report presents the results of ecological studies con-
ducted in the vicinity of Nine Mile Point during 1977 to monitor the. lake
ecosystem as a means of detecting potential plant influences and assessing
the importance of these influences, if any, with respect to the operation of
two power stations. The 1977 study results represent the most recent ecolog-
ical data available from a continuing program that has been administered by
the utilities operating the stations; Niagara Mohawk Power Corporation and the
Power Authority of the State of New York.

The Lake Ontario monitoring program was designed to describe the com-

position and relative abundance, both spatially and temporally, of the major
components of the aquatic biota; including phytoplankton, zooplankton, peri-
phyton, benthic invertebrates, and fish. The program also monitored water qual-
ity in the area. The study has two major objectives:

1) To monitor the aquatic ecosystem in the vicinity of
the two plants following guidelines established in
the Environmental Technical Specifications for the
plants by the Nuclear Regulatory Commission

2) To assess the potential differences in abundance and
distribution of the aquatic biota in the vicinity of
Nine Mile Point; especially in the area immediately
adjacent to the power stations (the experimental area)
and in areas farther away from the stations ( the con-
trol area) that usually are not influenced by plant
operations.

I

A. PHYTOPLANKTON

Phytoplankton, which are minute aquatic plants, use the sun

as an energy source for biochemically incorporating carbon needed for
respiration and reproduction.
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1. Phytoplankton Densities

In this study, cell density estimates for species composition and

temporal and spatial distribution were used to describe the phytoplankton
community. Chlorophyll a concentrations and rates of carbon assimilation

-14(utilizing radioactive carbon tracer methods) were used as an estimate of
phytoplankton biomass and productivity.

a. Species Composition

Changes in species composition may be indicative of the physical
and chemical factors that affect the composition of the phytoplankton commun-

ity (Schelske et al 1971). In the vicinity of Nine Mile Point, 235 phyto-
plankton taxa were observed during the period from April through December 1977

(Appendix Table A-1). Of the 235 Taxa, only 59 comprised 2. percent or more of
the total number of phytoplankton collected during any sampling month (Appendix

Table A-2). All major phytoplankton divisions were observed but the majority of
the taxa were green algae (Chlorophyta) and diatoms (Bacillariophyta-Centric and

Pennate combined). These two divisions were represented by 120 and 48 taxa, re-
spectively. Several taxa of nuisance algae were identified throughout the study,
although none were encountered at levels high enough to create nuisance problems.

l
observed during August, but it did not produce the large mats of growth along the

shoreline during the present study as it has in previous years (Mantai, 1974).

b. Temporal'istribution

Total phytoplankton cell densitites fluctuated throughout the study year

(Table IV-A 1). Lowest phytoplankton cell densities occurred during December,

with the spring peak in May and a mid-summer peak during July. Monthly surveys
revealed that cell densities were near 4900 cells/ml during the May peak and about

7000 'cells/ml during the mid-summer peak when the highest mean cell densities were

observed. Cell densities decreased in August and increased slightly during Septem-

ber followed by a gradual decrease through December. The three most abundant groups

in the vicinity of the Nine Mile Point Nuclear Plant during. 1977 were the dia-
toms, green algae and blue-green algae (Appendix Tables A-3 through A-6). Diatoms

Oj
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Table IV-A 1

Mean Density (No./mR) and Relative Abundance* (R.A.) of Major Phytoplankton Groups Collected in Surface
Samples, and Associated Chlorophyll a Concentrations and Primary Production Rates,

Nine Mile Point Vicinity, April through December 1977

Division

Cyanophyta

Chlorophyta

Euglenophyta

Chrysophyta

Xanthophyta

&ac il Iariophyta

Pyrrhophyta

Cryptophyta

unidentified algae

Total Density

Chlorophyll a
(mg/t)

Primary Production
(mgC/m3/4-hr)

1.2 0.2 2.9 <0.1 0.7 <0.1 14.6 0.2 2.1 <0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.1

7.0 0.9 76.4 1.6 '113.2 7.'I 104.5 1.5 7.2 0.1 218.8 4.5 28.9 0.9 5' 6 ' 31 F 7 11.8 71.0 2 3

0.0 0.0 0.0 0.0 0.0 0.0 20.6 ~ 0.3 43.5 0.9 9.0 0.2 9.6 0.3 32.9 3.9 0.2 <0.1 '2.9 0.4

398.4 50.4 2914.3 59.5 167.0 10.5 938.9 13.5 171.7 3.5 215.4 4.4 562.0 18.1 293.5 34.9

14.0 1.8 64.4 I ~ 3 5.6 0.4 18.5 0.3 15.8 0.3 7.8 0.2 3.8 0.1 1.3 0.2

95.3 35.4

2.4 0.8

639.6 20.4

14.8 0.5

184. 6 23.3 '10. 6 4.3 59.1 3. 7 1131. 0 16.2 530. 4 10.9 217.0 4.4 371. 8 12. 0 125. 5 14. 9 51. 9 19. 3 320.2 10. 2

0.0 0.0 61.2 1.3 0.8 <0.1 0.0 0.0 12.1 0.3 . 2.6 «0.1 3.3 0.1 5.4 0.6 6.4 2.4 10.2 0 3

790.7 4900.0 1585. 2 6971.8 4879.1 4903.2 3105.7 842. 3 269.4 3138. 6

4.70 11.30 7.54 8.49 5.55 5. 59 4.14 1.58 5.66

18.&5 33.71 17.30 3.58 5.77 14.22 10.79 4.66 6.09 12.77

Annual
4pr Hay Jun Jul Aug Sep Oct Nov Dec Mean

No./mt R.A. -No./mt R.A. No./nt R.A. No./mt R.A. No./mt R.A. Ho./mt R.A. No./mt R.A. No./mt R.A. No./mt R.A. No./mt R.A.

32.5 4.1 237.7 4.9 693.2 43.7 779.2 '11.2 788.7 16.2 2265.7 46.2 1304.0 42.0 IIS.4 '13.7 37.8 14.0 694.9 22.1

153.0 19.4 1332.5 27.2 545.6 34.4 3964.5 56.9 3307.5 67.8 1967.0 40.1 822.4 26.5 216.7 25.7 43.7 16.2 1372.5 43.7

o
n

n
OII
nI
IO

L
C
IO

0

Hean density based on 32 surface samples per sampling date and relative
abundance equals maJor group density divided by total density times 100.



were dominant during April, May, November, and December when water temperatures

were low (Table IV-A 1). Blue-green algae dominated the community in June Sep-

tember, and October while during July and August the greens were dominant; these

two groups typically reach their peak abundances during warmer water periods.

During June and September, the green algae were second in abundance in the phyto-

plankton community.

Phytoflagellates (Cryptophyta) were second in abundance during April,
July and December. Other phytoplankton divisions collected included the Euglen-

ophyta, Chrysophyta, Xanthophyta, and Pyrrhophyta (dinoflagellates). Densities
of these groups were low throughout the study period (Table IV-A 1).

c. Spatial Distribution

There were no apparent spatial trends among sampl'ing stations within
each sampling month for either individual divisions or total phytoplankton den-

sities, nor were there specific trends established among depth contours. In ad-

dition, there were no apparent differences of total phytoplankton among the con-

trol (transects NMPW and NMPE) and experimental areas (transects NMPP and FITZ)

and there were no trends established for a total density gradient from onshore

to offshore (Appendix Table A-7). Monthly densities of the phytoplankton divi-
sions and total phytoplankton by sampling location are presented in Appendix I-A,

pages I-A 1 through I-A 22 of the 1977 Data Report for Nine Mile. Point (Texas In-

struments Incorporated 1978).

g)

Short-term variations in distribution in natural waters are relatively
common and occur as a result of turbulence, surface winds, and other temporary

conditions. Turbulence is probably the most important condition influencing

shore-term variations, and it tends to negate physical and chemical factors that

are necessary for long-term spatial differences to develop.

Spatial distribution data for the total phytoplankton community at

depths equivalent to the 50 percent, 25 percent, and 1 percent light penetra-

tion levels indicated a general trend for higher densities at the 1 percent
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than either the 25 or 50 percent light penetration levels (Appendix Table A-7).
However, August sampling indicated total densities at the 50 percent level were

much higher than the other levels when nearly 74 percent of the sample consisted

2. Chlorophyll a and Phaeophytin a

a. Temporal Distribution

The chlorophyll a and phaeophytin a concentrations are presented in
Appendix Tables A-8 and A-9. The highest monthly average for chlorophyll a

concentration was observed during May when a spring cell density peak was ob-
served (Table IV-A 1). A second smaller p'eak in chlorophyll a occurred during
July when total phytoplankton densities were-highest. The lowest chloro-
phyll a concentrationoccurredduring December when densities were lowest. Gen-

erally, phytoplankton cell densities can be directly correlated to chlorophyll
a concentrations. However, during certain periods when the chlorophyll a de-
gradation product (phaeophytin a) is present, it may affect the determination of

r

the chlorophyll a concentrations since phaeophytin a is spectrophotometrically
inactive. The monthly mean phaeophytin a concentrations were low throughout
the study, although the relatively high concentration of phaeophytin that oc-
curred during July sampling may be partially responsible for the lower chloro-
phyll a result in relation to cell density.

Surveys of chlorophyll a/phaeophytin a concentrations were conducted
with water quality collections semimonthly at the 20- and 60-foot depth contours.
Results revealed that throughout the study, trends in chloropyll a concentrations
at the 20- and 60-foot contours were similar to trends observed in concurrent
lake phytoplankton samples (Appendix Table G-3). Peaks of chlorophyll a concentra-
tions were observed from the water quality samples during May and September.
Phaeophytin a concentrations were small throughout the study and in many cases
were less than detection limits.

b. Spatial Distribution

There were no distinct spatial distribution differences for chlorophyll
a or phaeophytin a concentrations among sampling stations within a monthly sam-

pling period (Appendix Tables A-8 and A-9). A slight decrease in chlorophyll a
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concentration was observed from the 10-foot out to the 60-foot depth contour
(based on a yearly mean).

The distribution at the 50 percent, 25 percent, and 1 percent light
transmittance levels showed the chlorophyll a concentrations were slightly
higher at the 1 percent level, and lowest at the 25 percent level. Phaeophytin
a values showed a distinct vertical distribution, with the lowest values at the
50 percent light transmittance level and the highest values at the 1 percent
level.

Chlorophyll a concentrations were slightly higher at the experimental
transects than the control transects (Appendix Table A-8), but there were no over-
all differences among the control and experimental transects for the phaeophytin a

values (Appendix Table A-9).

3. Primary Productivity

a. Temporal Distribution

Primary productivity is a measure of carbon assimilated by phytoplankton.
The highest rates of productivity for the lake samples were observed during May

and low rates were observed during late summer (July and August) and late fall
(November and December) (Appendix Table A-10). The monthly rates did not appear

to show consistent trends with total phytoplankton cell densities and chlorophyll a

(Table IV-A 1). This phenomenon $ s not unusual for waters with generally low
phytoplankton densities as were found in the Nine Mile Point area during 1977.

Results of primary productivity studies conducted by Vollenweider et al (1974)

on Lake Ontario support this year's results.

b. Spatial Distribution

Primary productivity values along the depth contours indicated a de-
creasing productivity from inshore out to the 60-foot depth contour (Appendix
Table A-10). A similar trend was exhibited in the chlorophyll a results (Appen-
dix Table A-8). Within each monthly sampling period, no consistent trends in pro-
ductivity appeared among stations. Likewise, based on annual means, no trends
were observed among stations.

Oj
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There was no consistent productivity trends among either the light
transmittance levels or among t'e experimental and control transects. These
results indicate that rates of carbon assimilation were quite variable for
the 1977 study in the Nine Mile Point vicinity.

L
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B. ZOOPLANKTON

The zooplankton community in the vicinity of Nine Mile Point was sampled

using nets of two different sizes. A 12-centimeter diameter Wisconsin net with
76-micron mesh was used to sample microzooplankton (smaller zooplankton) while a

1-meter diameter Hensen net with 571-micron mesh was used to monitor macrozoo-

plankton (larger zooplankton). The following discussion presents data on micro-

zooplankton and macrozooplankton separately.

1. Microzooplankton

The microzooplankton community is composed of protozoans, rotifers,
small microcrustaceans, and early life stages of larger macrozooplankters. For

this study the microzooplankton were defined as those .invertebrates larger than

76 microns but less than 571 microns.

a. Species Composition

Forty-seven microzooplankton taxa were collected during 1977, of
which Rotifera was the dominant group (Appendix Table B-1). All other taxa
combined, including Protozoa,'alanoida, Cyclopoida, Cladocera, and Copepoda

nauplii, accounted for only 26 percent of the microzooplankton community sam-

pled during 1977. Numbers of microzooplankton taxa decreased from April to May

and subsequently increased steadily, reaching a peak in September and October.
Numbers of taxa decreased from October to November and increased again in Dec-
ember. Microzooplankton taxa numbers ranged from a low of 20 in May to a high
of 30 in September and October.

b. Temporal Distribution

The seasonal distribution pattern of total microzooplankton abundance
was essentially unimodal (Table IV-B 1); density increased sharply beginning in

IApril, reached an annual peak of 228,000 organisms per cubic meter in June, and

subsequently declined steadily through November. Density increased slightly
again in December.

L

Rotifers totally dominated the microzooplankton community throughout
the duration of this study 'except during August, when cyclopoid copepods pre-
vailed. Rotifers ranged in percent composition from 91 percent in May to 27
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Table IV-B 1

Percent Relative Abundance of Maj'or Microzooplankton Groups and Total Density
Microzooplankton from Wisconsin Net (76-Micron) Oblique Tows,

Nine Mile Point Vicinity, 1977

Apr
Protozoa 1

Roti fera 50
Cladocera 1

Calanoida copepoda 7
Cyclopoida copepoda 26
Copepoda nauplii 15
Others 0

Total Density (Ho./m3) 6,638
T ~ <0.5%

May

1

91
T
T
1

7
0

61,064

Jun

T
85

5
T
2
8
0

228,047

Jul

T
.70
13

T
8
9
T

137,788

Aug

T
27

9
1

47
16
0

39,260

Sep

T
68
10

3
10

9
0

27,980

Oct Nov

1 1

46 55
8 9

13 1 1

19 16
13 8

T 0

12,916 9,938

Dec

1

45
9
3

21
21

0

15,013

Annual
Mean

1

74
7
1

8
9
T

59,899

percent in August (Table IV-B 1). Highest Rotifera density occurred in June,
accounting for the major portion of the peak in total density observed for
that period (Appendix Table B-2). The most abundant organism throughout this
survey was the Rotifer, Keratella sp., which ranged in percent composition from
7 percent in April to 66 percent in June and had an annual mean of 38 percent
(Appendix Table B-1). Copepoda nauplii and Cyclopoida, which were the second and
third most abundant groups throughout the survey, accounted for only 9 percent
and 8 percent of the microzooplankton community during 1977 respectively (Table
IV-B 1). These latter two groups displayed highest percent composition during
April, August, and December. The Cladocera group, reflected an annual mean of 7

percent with peak relative abundance during July. Calanoida and Protozoa each
accounted for only 1 percent of the microzooplankton collected during the 1977 study.
the 1977 study.

c. Spatial Dis tribution

No salient differences were observed in total microzooplankton density
between individual transects or between experimental and control transects (Table
IV-B 2), although slightly higher densities were observed at control transects in
all months except May, June, and December. The distribution of microzooplankton
in the study area with respect to depth contours was also characterized by an over-
all lack of consistent differences. The only sustained depth-related distribution
pattern occurred during May, June, and July, when total density decreased as depth
increased (Table IV-B 2).

J
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Table IV-B 2

Abundance (No./Cubic Meter) of Microzooplankton from Wisconsin Net (76 Micron)
Oblique Tows, Nine Mile Point Vicinity, 1977

DEPTH CONTOUR

(FI) TRAÃSECT

20 AFR

kCAV S.E. ~

IS MAY

MEAN S.E.

TOTAL MICROZOOFLANETON

16 JUN 12 JUL 10 AUC 15 SEP 13 OCT 8 NOT 14 UEC " ANNUAL

MEAN S.E. MEAN S.E. MERC S.E. MEAN 8 E MEAN S.E. MEAN S.E. MEAN 8 ~ E ~ MEAN 8 ~ E.

10 lOUV
NMFP

FITZ
lUCFE

4899 624
3689 62
5922 855

10642 407

61506 190
95664 2284
76509 63$
94718 2393

517342 4103
312557 12502
28C4ld 20084
297581 18865

121024 16SO
155049 9783
250350 350
2082 D 2200

37451 276
32459 392
26374 1236
3)$ 30 0

17757 1469
8$ 67 96

26361 1631
20871 2533

15549
6052

10376
14148

622 9933
0 1809

3$ 1 10913
644 18767

123$ 7850
93 9124

198 17341
14'1 15660

53 88146 $5062
692 69441 35109

2482 78129 36437
lf81 79355 34699

20

CaVTCUR MEAN 62dd IS21 S2113 8265 352974 $5090 183660 28566 32384 2243 18)d) 3726 11531 2128 10355 3C68 12494 2353 78918 3821

563 6804
666 15619

1007 1072$
7503 IS406

1162 5573
240 11925
700 10771
3$ 2 2126$

19673
6062
8052
9594

8)Old 1$ )$
80S65 729
57296 $431
16842 3901

30357 1190
29838 1126
2NS4 243
34921 d28

2N48$ 4318
330342 920
325606 180N
110890 $511

4171 12
3910 $ 15
4724 126

10114 674

118$ C5 1726
146814 1637
124894 31)4
184351 4132

ldll
NMFF
FITZ
NMFE

64 S9993 25367
130 71780 35856
573 64899 33800
440 $ 5608 19636

31298 1506
20946 0
24$ $9, 243
37589 446

CONTOUR MELV 57)1 1471 74433 $852 247831 $0276 143651 14857 )0098 430$ 30642 1560 108 6 3o% 123SS 3267 121)d 2106 63010 3468

40 lOOV
hYPt
PITS
hMFE

398$ 476
33S4 435
4346 182

12519 17

5d)44 )605
52061 1016
434S3 2504
33111 S18

201018 14177
21164d D883
156559 61d3
149576 7596

160907 13613
139361 3192
104622 756
16N26 2315

43680 613
31009 406
31288 69d9
87140 11986

397 19 1105
22213 1650
45863 95d
37435 3489

15369
23214
11817
15538

722 3259
476 10042
616 9648

1809 7637

173 16094
DO 16296
224 1642$

92 16347

20d 60270 23810
790 $65SI 23722
451 41123 D06$
601 S8$ 32 20544

6058 2163 46NS f460 179700 IS594 143079 14152 48279 13286 36323 5021 26499 2392 7647 IS5$ 16290 71 $ 5626 2933

I>!PV
l>MFP

FITZ
F.FE

4889 43
4620 142
9903 1403144860

45936 4547
52080 2411
32664 1300
)3094 343

159551 3010
186918 45N
132769 4713
47427 89$

92113 448
70605 999
89558 132$
70112 2004

35426 1515
34156 0
27481 172
87442 3050

41246 3006
26175 1851
19280 790
19554 1013

11336
13571
11766
IC419

166 8090
997 10253
707 8356
778 10763

731 19759
632 16611
404 20D8
66$ 19964

1186 46556 16162
664 46184 18981
269 39106 14333

1528 35285 915$

CONTROL MEAN»
EZP. MEAN>~
MONTHLT MEAÃ
IRNlTHLT RANCE

8214 1486
$062 744
6638 623
3384-

14489

60d37 8089
61290 7449
61064 10129
3266C-
94778

214734 50899
2C 1360 27 167
228047 47977

47427
517342

CONTOUR MEAN 8475 2344 40943 4823 131681 )0186

140419 16767
135151 19412
137188 21250
70112-

2S0350

499458213
28609 1620
39218 4893
209C6-
81442

30240 3390
25719 3718
27919 3711

8S67
4S863

14461
11372
12916
6052-

23214

80762 6043 46216 13d39 26564 5147 12189 N3 936$

1068 10661
1955 921$
1148 9938

1809-
2126$

2216 14736
1120 15277
1214 15006

6804-
20179

17)5 60468
1273 59230
1042 59849

3528$ -
88146

5943
SOOS

3757

670 19128 84>3 41783 2762

NTAVUARO ERROR.
+>lEINIROL REPRESENIS lUQV 4 l>MFE> EIFERIMENTAL REPRESENIS ÃMPP 4 FITZ.



Depth related differences in total microzooplankton density were pri-
marily a function of rotifers (Appendix Table B-2). During May, June, and July,
rotifers comprised a higher percentage of the total microzooplankton community
(from 70 to 91 percent) than in any other month and also displayed a decrease in
density as water depth increased. While no major density differences between con-
trol and experimental transects were observed for the major microzooplankton groups
(Appendix Tables B-3, B-4, and B-5), several taxa such as calanoid copepods, cope-
pod nauplii, and total Copepoda displayed slightly higher density at control tran-
sects during most of the study period [see 1977 Data Report for distribution data
of total copepods and other microzooplankton (TI 1978)].

2. Macrozooplankton

a. Species Composition

Thirty-five (35) taxa of macrozooplankton were collected during the
study (Appendix Table B-6). During 1977, cladocerans completely dominated the
macrozooplankton collections (Table IV-B 3). All other groups combined ac-
counted for only one percent of the total macrozooplankton population. Two

shrimp, Mysis oculata relicta (Mysidacea) were designated as selected species
for this study but were rare or absent in macrozooplankton collections
(Appendix Table B-6). All three species are epibenthic during the day and migrate
up into the water colusm only during evening hours. G. faciatus and P. affinis
were the dominant taxa in 1977 benthic collections (Appendix Tables D-1 through
D-5) and their temporal and spatial distribution is discussed in that section
(subsection IV-D).

0

b. Temporal Distribution

The seasonal distribution pattern of total macrozooplankton abundance
. was essentially trimodal (Table IV-B 3). Density increased from April to May
when an initial peak occurred, declined in June, and then steadily increased
until the major annual peak was reached in August. Densities subsequently
declined but another minor peak in densities was observed in November. Clado-
cera accounted for almost all of the macrozooplankton during the major density

Oj
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Tabl -B 3

Percent Relative Abundance of >major Ymcrozooplankton Groups and Total Density of kfacrozooplankton
Collected from Composited"" Hensen Xe" (571 Tficron) Tows in the Vicinity of Nine M.le Point, -1977

Taxa 15 Apr ll tjay ;4 Jun 13 Jul
Collection Dates

9 Aug 12 Sep ll Oct 7 flov 16 Dec
Annual

f1ean

C',adocera

Copepoda-Calanoida

Copepoda-Cyclopoida

Amphipoda

Diptera

Other

32

T**

0

0

0

8S

0

0

90 ~ 86

13

100

0

0

0

0

0

0

0

0

0

0

98 99 80

20

0

0

0

91

0

0

0

99

Total tlean Density
(Ho./1000 m3)

15,196 41,21 8 10,692 45,532 32,689,720 75,258 131,420 179,296 91,932 33,290,263

*Composite of surface, mid-depth, and bottom horizontal tows.
*

T = <0.5X.

1



~ I

J

I
~

.J

)

.J

(



Table IV-B 4

Abundance (No./1000 Cubic Meters) of Macrozooplankton from Composited+ Hensen Net
(571 Micron) Tows, Nine Mile Point Vicinity, 1977

TOTAL MACROZOOPLANKTON

Ju)

11022 9357 5661

438-'9 105161 86713

5861

5395

9690 10256

7393 4895

Aug 3.4x! C6 3.0x!06 1.2x)07 1.4x107 4.5x107 2.3x)07

Sep 172627 102031 51948 53280 33367 16850

Oct 225175 226906 140659 75991 70729 1803S6

Nov 41392 62671 5830S 52248 99400 51249

35498 46254 58575 16583 293506 292441

Annual
Pean 4.4x)05 4.0x)05 1.4x!06 1.5x)06 5.lxl06 2.6x!06

20-Ft Contour

Cate 34est )-~est )/24est 1/2-East 1-East 3-East

15984 12055 35631 14119 21445 9624

6960 15518 !5052 20146 64136 31968

40-Ft Contour"

lean '-"est )-iest )/24est 1/2-East 1-East 3-East

18)48 3863 9091 8758 12221 33367 6660

25630 '5584 34965 26407 22544 34132 1'1722

8641 10756 10856 9923 14752 )5251 8025

42241 102198 97469 46753 8558 4129 5461

60878 53446 124009 93107 420446

123809 37396 35331 45255 55345

. 414518

I SSS7S

964868

167566

1.9x)06 6.8x)05 7.8xl05 7.2x)05 6.7x)06 6.!x)06 1.)x)07

1.7x)07 5.5x!06" 6.<x)06 6.)x106 6.0x)07 5.'4x)07 1.0x)08

71684 223110 S6180 47719 57343 46220 26640

153308 )83M9 167233 94039 107959 83583 192274

12321

24226

11594

44095

3.9x)07

81202

138156

345066

71628

4.4x)06

60-Ft 80-Ft 100-Ft
.'sYP7 O'PP MOP

24209 9990 10922

177189 148152 143789

11488 13486 13986

2531 105628 56010

).Ox)08 4.7x)07 7.6x)06

53114 68365 90076

57542 42557 122411

86180 69997 97602

29504 64269 112587

l.lx107 5.3x)06 9.2xl05

Grand
Hean

15196

51218

10692

45532

3.2x107

75258

13')420

179296

91932

3.3x)07

I
0I
0I
0)

0
Ol

Q.

C
I)
0

e
Ccepos)te of surface, a)d-depth, and bottoa hor)zontal tows.

~4
Stat)ons along contours are estahllshed with)n 3, 1, and 1/2 n))e red)i east and west of Sine ))$ )e Point Stat!on, On)t 1.
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peak in August, while calanoid copepods were relatively abundant, along with/
cladocerans, during the minor peaks in May and November.

Cladocerans totally dominated the macrozooplankt'on community during
most of'the sampling season. The temporal distribution pattern for cladocerans
generally followed total density distribution through the year, with greatest
density occurring in August when values three orders of magnitude higher than

any other month were recorded. This "bloom" of cladocerans was composed pri-
marily of ~Da hnia retrocurva and ~Da hnia ~aleata mendotae (Appendix Tab)a B-6).
Calanoid cogepoda dominated the macrozooplankton during April and May 682'er-
cept and percent respectively) and were also abundant in July and November

/3~percent and ~percent respectively) . All other taxa combined; including
cyclopoid copepods, scuds (amphipods) and dipterans, comprised less than 1 per-
cent of the total macrozooplankton community during 1977.

c. Spatial Distribution

The dfstribution of total macrozooplankton (Table IV-B 4) was a re-
flection of the concentrations of cladocerans, which were widely distributed
over the study area during 1977 (Appendix Table B-7). ,Cladoceran concentra-
tions in 40 feet of water were more than two times greater than in 20 feet on

an annual basis, but no consistent depth-related distribution pattern was evi-
dent throughout the year because most of the annual difference was due to high
August densities. There were no apparent cladoceran concentration differences
between stations near the thermal discharges [stations on the 20- and 40-foot
depth contours within the one-half-mile radius and within the one-mile radius
east zone (Figure III-1 in Section III, Methods and Materials)] and other sta-
tions. Greatest density of total macrozooplankters was generally confined to
stations 60 feet deep or deeper during all seasons except fall (Table IV-B 4).

IV-B 7
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C. PERIPHYTON

1. Bottom Periphyton

a. Species Composition

Eight algal divisions were represented in periphyton collected from arti-
ficial substrates placed on the lake bottom from early May through mid-December

1977 (Table IV-C 1). Green algae (Chlorophyta) were most numerous with blue-green

algae (Cyanophyta) and diatoms (Bacillariophyta-Centric and Pennate combined) fol-
lowing in order of abundance. All other algal divisions combined represented less

than 2 percent of the total number of periphyton present.

I

Of the 230 taxa collected during the study, only 12 accounted for more

than 2 percent of the total annual abundance (Appendix Tables C-1 and C-2). These

12 taxa comprised 85 percent of the total bottom periphyton with the most abundant

alga, ~Lyn b a spp., a filamentous blue-green, making up 32 percent of the bottom

periphyton community. Only 47 taxa represented 2 percent or more of the relative
abundance (by number) during any one sampling period.

b. Temporal Distribution

Bottom periphyton were most abundant during spring (May) and mid-summer

(August) (Table IV-C 2). Periphyton biomass data also exhibited correspondingly

high values during these two sampling periods (Table IV-C 3). Maximum extent of

the bottom periphyton community was present during the spring temperature transi-
tion period and again in mid-summer, producing a bimodal growth cycle.

Green algae had the highest relative abundance in spring and early sum-

mer and comprised at least 14 percent of the bottom periphyton community during
the fall period (Table IV-C 1 and Appendix Table C-4). Blue-green algae predom-

inated in mid-summer and diatoms comprised the highest numerical percent composi-

tion in the fall (Appendix Tables C-3 through C-6). Other algal divisions were

of minor importance during the year except in the late summer and fall when crypto-
phytes accounted for 9 to 14 percent of the bottom periphyton.

L

L
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Table IV-C 1

Percent Relative Abundance (by Number) of Bottom Periphyton Collected on ArtificialSubstrates,
Nine M.le Point Vicinity, 1977

SPRING LATE SPRING E)RLY SUHHER MID-SUHHER LATE SUMMER EARLY FALI. MID-FALL LATE FALL**
ANNUAj

DIYISION 2-25 Hay 25 Hay-30 Jun 30 Jun-27Jul 27 Jul-6 Sep 2-30 Sep 30 Sep-25 Oct 25 Oct-30 Nov 30 Nov-16 Dec

H
I
O

Cyanophyta

Chlorophyta

Euglenophyta

Xanthophyta

Chrysophyta

8acillariophyta
Pyrrhophyta-

Dinophyceae

Cryptophyta

Number of Taxa

63

0

3?

109

2

54

T*

1

1

33

125

36

52

0

0

3

7

104

61

39

0

0

0

1

0

0.

104

32

34

0

T

0

20

T

14

112

22

39

0

T

2

26

T

10

97

28

15

0

1

1

47

72

25 34

14 49,

0 T

0 T

T T

56 16

0 T

2 ~ 1

85 228

*T = < 0.5%

IO

0
Cl

0I
5I
0
Cl
IO

C
IO

0

*'Unidentified algae accounted for 2X of the periphyton.



Table IV-C 2

Abundance (No./Square Millimeter) of Bottom Periphyton Collected on AritificalSubstrates,
Nine Mile Point Vicinity, 1977

TRAN-
SECT

SPRING
2-25 MAY

HEAR S.E. +

LATE SPRING
25 HAT - 30 JUN

MEAN S.E.

EARLT SUMMER

30 JUN-- 27 JUL

S.E.

MID-SUITE R

27 JUL 6 SEP

S E

LATE SUIOIER2- 30SEP

MEAN S E

EARLY FALL KID-FALL LATE FALL
30 SEP - 25 OCT 25 OCT - 30 NOV 30 NOV - 16 DEC

MEAN S E * MEAN S E MEAN

10

20

NMPN

NHPP

FITZ
NHPE

CONTOUR HEAN

NHPM

NHPP

FITZ
NHPE

CONTOUR MF~

NHPN
NHPP

PITZ
NHPE

CONTOUR HEAN

164731 32738
229161 30904
130884 40729
105636 19815
157603 26749

90426 26786
137401 25554
180351 52850
92302 5484

125120 21374

17202 753
39095 2856
23506 1590
10503 1168
22576 6113

2544
NS"

3014
NS

2779

1385
NS

1833
NS

1609

3017
4039
3571
7967
4649

984

534

235

256

324

224

1033
756

1392
2998
1126

NS
689
NS

NS
344

NS
2061

NS
NS

2061

NS

NS
10232

NS
10232

80

344

967

967

3173

3173

365821
NS
NS
NS

365821

10654
NS

20370
NS

15512

5221
2835

NS

3589
3882

113626

113626

4093

6484

4858

716
1070

1878
704

NIS

NS
NS

NS

2809
7824
2806

NS
4479

NS
6177
1791
2446
3471

254
2120

301

1672 :

2165
367
339

1366

2688
2175
NS

NS

2432

NS

NS
377
248
312

1443
1490
1293
NS

1409

559 NS
520 NS

NS
NS

256

76
NS

66 1208
47 3653
65 1646

287 NS

212 'S
109

NS

59 1017

NS
NS
NS
NS

32 NS
NS

427 NS
546 NS

1055

NS

51
89 9423t

NS
3158

26
7957

3132

40

NHPM

NHPP

FITZ
NMPE

CONTOUR MEAN

NHPN
NHPP

FITZ
NHPE

CONTOUR MEAN

2859 969
2572 437
2706 603

837 53
2243 473

r
1482 307
1855 47
1471 351
938 223

1436 189

3099
10523

4052
1672
4837

1490
&204
1648
957

2574

1059
4257

460
392

1957

437
2189

289
146

1219

599
NS

2083
NS

1341

1558
2231

580
NS

1457

64

529

742

137
919
183

479

2000
NS

NS
1790
1895

858
1587

NS

2458
1634

689

607
105

351
1232

656
463

4772
2466

NS
4669
3478

NS

3798
1745

NS

2771

287
329

787
1363

380
156

1027

NS
1044
1260

789
1031

1002
227 830
23$ 1154
339 NS

136" 995

2413 . 479 1830
1599 433 NS
1021 180 NS

147 9 NS
1295 477 1830

228 NS
96 NS

252 2811
142

1476

604 127
73

NS

NS
604 100

1981,
49

1335;

37
20

27

CONTROL MEAN<<*
EXP. MEAN*>+
HONTHLY MEAN
HONITILY RANCE

48691 18768
74900 27295
61796 16398

837-
23506

2766
4361
3563
957-

10523

794
1016
656

1079
2979
2504
580-

10232

480
1481
1131

49049
8264

37926
858-

365821

45266
6064

32835

3674
3801
3755
1745-
7824

609
885
583

1288
1282
1285

149-
2688

443 1640
183 1052
207 1346

76-
3653

761 135
84 3090

371 2105
51-

9423

8
2208
1529

»STANDARD ERROR
»»NO SAIF'LE, SUBSTRATES lOST OUE TO SEVERE NEATHER

»»»COITROL REPRESE"r.S RM"» 5 'P%E. EXPERIHENTAL REPRESENTS NHPP AND FITZ
rHEAN OF 3 REPLICATES



able IV-C 3

Ash-Pree Dry Weight (Milligrams/Square of Bottom Periphyton Collected onArtificial Substrates, Nine Mile Point Vicinity, 1977

DEPTH
CONTOUR

TRANSKCI'PRING2-25 MAY

MEAN S.E.*

LATE SPRING
25 MAY - 30 JUN

MEAN S.E.

EARI.Y SUIOIKR
30 JUN — 27 JUL
MEAN S.E.

HID-SUIOIER
27 JUL-6 SEP

IKAN S.E.

LATE SUIOIKR EARLY FALL HID-FALL
2 SEP - 30 SEP 30 SEP 25 OCT 25 OCT-30 NOV

MEAN s.F.. MEAN S.E.b MEAN S.E.»

LATE FALL
36 itOV-I6 DEC

HEAH

S.E.'0

?0

30

NHPll
NMPP
FITZ
NHPE

CONTOUR IKAN

NHPtt
NHPP
FIT7.
NHPE

CONTOUR IKAN

NttPtt
NHPP

FITZ
NMPE

CONTOUR MEAN

NttPlt
NMPP

F IT7.
NMPK

CONTOUR MEAN

24.99
'39.48
27.29P
?4.48
29.06

2?.73
35.65
31.90P
21.47
27.94

7.45
9.27
8.42
4. 15
7. 32

3.03
3.76
5.84
C.50
4.28

2.77 7.77 1.49
2.91 NS~*
4.89 $ .6$ 1.11
1.73 NS
'1.53 6.71 1.06

4.97 4.83 1.13
3.20 NS
5.47 8.89 3.CC
2.54 NS
3.47 6.86 2.03

1.46 6.99 3.08
1.72 5.22 0.59
0.76 7. 13 1.26
0.93 14.83 3.02
I 12 8 54 2 ~ 14

1.35 7.44 1.71
2.01 16.83> 2.34
1.64 11.00 2.07
I. 76 10.01 2.21
0.60 11.32 1.98

NS
8.07
NS

NS

8.07

ÃS
13.21

NS

NS

13.21

NS

NS

14.92
NS

14.92

8.94
NS

13.05
NS

10.99

41.67P
1.81 NS

NS
NSl. I 416

6.70
3.24 NS

12.87
NS

3.24 9.78

I?.ICPP
8.63

3.90 NS

13.13PP
3.90 11.63

I 05 10.77PPO
,'lS

3 ~ 22 NS
12. 26

2.05 11. 51

5.82 NS 9.83 0.96
NS 7.39 0.82,
tlS NS
NS NS

5.82 8.61 1.22

I ~ 18 47 ~ 15 2842 NS
5.21 0.71 NS

2.83 4.76 0.49 6.36 1.21
Ns 6.78 1.82

3.08 19.04 14.06 5.57 0.21

2.62 NS 6.36 0.90
1.37 17.47 2.71 6.99 0.87

16.45 1.15 7.51 0.91
6.70 18.90 F 50 NS
1.50 17.61 0.71 6.95 0.33

4.49 0.30 NS
10.65 0,83 9.93 0.79

Ns 7.37 0.40
2.46 6.35 O.SJ 8.68 2.55
0.74 7.16 1.8? 8.66 0.74

NS

NS
NS

NS

2.83 1.08
NS
7.00 0.90
8.40 1.10
6.07 I 67

NS
NS
7.23 0.77
NS
7.23 0 '7
5.28 0.43
6.50 0.48

10.34 1.95
IIs
7.37 1.53

HS
NS
NS
HS

NS
NS
NS
NS

NS
7 74 3 96
4.48 0 75
NS

6.11 1.63

NS
NS
4.52 0.53
3.38 0.93
3.95 0.57

40 NtIPtt
NMPP

FITZ
NMPE

GLITOUR IKAN

1 . 82
5. 34
2.78
2.82
3.19

0. 71 S. 56 1.46
1.36 28 F 17 aC ~ 95
0.70 8.17 1.35
1.05 7.39 0,91
0.75 13.07 $ .04

10.37
15.34
8.67
NS

11.46

0.71 9.66
2.85 6.39
2.36 NS

10.52
2.00 8.86

0.80
0.74

F 11
l.?6

NS
3.66
6. 54

NS
5.10

8.18 1.36
0.12 5.19 1.76
0.64 7.84 1.24

3.91 1.22
I.c» 6.28 1.03

6.47 1.86
HS
NS
NS
6.47 1.86

3.83 0.98
3. 12 0.44
NS
NS

CONTROL MEAN 11. 74
EXP MEAN 16.97
MONTHLY MEAN 14.36
MONTHLY RANGE 1.82

39.48

3.22 8.48 1.04
4.66 11.38 2.73
2.82 9.93 1.46

4 83-
28.17

9. 66
12.21
11.57
8.07-

15.34

0.72 14.73
1.27 9.30
1.03 13.25

6.39-
41.67

3. 92
1.90
2.93

19.22
9.25

12.88
3.66-

47.15

9.84 7.29 0.85
2.16 7.32 0.48
3.83 7.31 0.43

3.91-
9.93

5.75 1.17
7.77 0.87
6.76 0.77
2.83-

10.34

3.61 0.23
4.97 0.98
4.51 0.69
3.12-
7.74

'STAtlOARD ERROR
;'l0 SAPPLE. SUSSTRATES LOST OUE TO SEVERE 'AEATttER

'»*COtlTROL REPRESEtlTS ti»PH 4 ttNPE. EXPERIMEtlTAL REPl'ESEttTS tWP AND FITZ

PNUHSER REPRESENTS MEAN OF 3 REPLICATES

PINUMSKR REPRKSEttts MEAN OF 2 REPLICATES
»INUHSER REPRESENTS MEAN OF I REPLICATE



~L n ~b a was dominant during mid-summer (Appendix Table C-2). Extensive

growths of ~L n ~b a can interfere with passage of cooling waters through power

plants (Round 1965); however, ~L n ~b a produced no problems at either the Nine Mile

Point or James A. FitzPatrick power plants during 1977.

Green algae consistently accounted for higher numbers of taxa in the

bottom periphyton community than any of the other divisions. The number of diatom

and blue-green taxa were relatively high but variable throughout the study. All
other divisions were represented by relatively few or no taxa during each sampling

period ~

c. Spatial Distribution

Numerical abundance and biomass of bottom periphyton decreased with in-
creasing water depth, especially during periods when peak densities were observed

(Tables IV-C 2 and IV-C 3). A comparison of the data from experimental (NMPP and

FITZ transects) and control (NMPW and NMPE) areas indicated that bottom periphy-
ton in both areas exhibited the same temporal trend, but densities and biomass

were slightly higher in the experimental area during spring, early summer, and

again in late fall. During mid-summer, densities and biomass were highest in the

control area, while in the early fall both areas were quite similar (Tables IV-C 2

and IV.-C 3). Although natural variability of the data caused problems in directly
assessing thermal effects, it appears that thermal discharges from the power plants
stimulated growth of bottom periphyton except during mid- and late summer.

2. Suspended Periphyton

a. Species Composition
'I

Taxa from eight algal divisions were collected from substrates suspended

at 2-, 7-, 12-, and 17-foot depths on the 40-foot contour from early May through

September 1977 (Table IV-C 4). Blue-green algae (Cyanophyta) were most abundant

followed by diatoms (Bacillariophyta) and green algae (Chlorophyta). All other
divisions combined accounted for less than 1 percent of the total numbers present.

I

During the study 127 taxa were collected, including 17 taxa with at least
1 percent relative abundance (by number) during any one sampling month (Appendix

Tables C-7 and C-8). The other 110 taxa combined accounted for only 5 percent of
the total periphyton population.

IV-C 5 science services division



Table IV-C 4

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

Division
Spring Late Spring Early Summer Mid-Summer Late Summer Annual

2-25 May 25 May-6 Jul 6-27 Jul 27 Jul-2 Sep 2-30 Sep Mean

Cyanophyta

Chlorophyta
Euglenophyta

Xanthophyta

Chrysophyta

Bacillariophyta
Pyrrhophyta-

Oinophyceae

Cryptophyta

0

14

T*

0

T

81

3 88 92 81

26 8 5 3

T 0 T 0

0 0 T 0

T T 0'

71 - 3 3 16

62

ll
T

T

T

27

Number of Taxa 68 66 59 57 54 126

*T = < 0.5%.

b. Temporal Dis tribution

Both density and biomass of suspended periphyton increased between

spring and late spring followed by a decrease in early summer (Tables IV-C 5 and

IV-C 6). A second peak in densities and biomass occurred during mid-summer. Gen-

erally, diatoms were more numerous in the spring, especially Diatoma tenue (Appen-

dix Tables C-ll and C-12), but as the water warmed, blue-green algae became dom-

inant (Table IV-C 4). Green algae were abundant during spring and late spring but

were of minor numerical importance during the remaining sampling periods (Appendix

Tables C-9 through C-12). All other algal divisions were present during one or

more months but in low abundance.

~L n «~b a dominated during early and late summer periods (Appendix Tables

C-8 and C-13). As previously stated, ~L n ~b a did not cause problems at either the

Nine Mile Point or James A. FitzPatrick power plants during 1977, even though it
was one of the most abundant periphyton taxa.

„Green algae consistently exhibited a greater diversity of taxa than other

divisions; comprising about half of the taxa collected during each sampling period.

Diatom and blue-green algal diversity varied throughout the sampling season. All
other divisions showed little diversity across sampling periods.

'IV-C 6 science services division



Abundance (No./Square

Table IV-C 5

Nine Mile Point Vicinity, 1977

TOTAL PERIPHYTON

SPRING LATE SPRING EARLY SUMMER MID-SUMMER LATE SUMMER

STRATA (FT) SECT MEAN S. E. + MEAN S. E. MEAN S. E. MEAN S. E. MEAN S. E.

NMPW 41799
NMPP 3893
FITZ 124778

STRATA MEAN 56823

40865
166

103967
35696

2 NMPW 5086 1547
NMPP 4218 868
FITZ 36007 24555

STRATA MEAN 15104 10455

3045397
1590843
1735663
2123967

470759
193053
115240
259684

276855
70278

351390
462607

37564
82737
83527

107902

NS**
688485
263084
475784

NS

93900
11885
52893

353792
28423

200581

504239
1810202

NS

1157220

6215388
89641 . 1212787

448 NS

41008 3714088

326326
425929

652982

705980
1081782

2501300

367254
NS

NS

367254

4876113
298491
199643

1791415

245689

245689

4308240
259207
134121

1542612
H
I
O

12

17

NMPW

NMPP

FITZ
STRATA MEAN

NMPW

NMPP

FITZ
STRATA MEAN

3795
2889
6844
4509

927
3329
3744
2667

1149
635

3044
1196

438
658
151
878

262616
131224
447021
280287

44832
16186
50352
37123

49403
911

72411
91590

4310
2821
6527

10589

NS .
25994
18463
22229

NS

25479
6746

16113

3139
5837
3765

4984
1248
9366

83229
84650

NS

83940

2306
36334

NS

19320

50007
35320

710

621
34934

17014

11781
29425
16013
19073

57585
6634

- 3943
22721

11781
1236

14051
5318

34975
1261

67
17449

0I
nI
5I

CONTROL MEAN**
EXP. MEAN**
MONTHLY MEAN
MONTHLY RANGE

27873 14940
3582 295

19776 10326
927—

124778

771485
482827
675266
16186-

3045397

378760 75045
371152 208465
273985 141755

6746—
688485

62726
160811

83788

1701290 1508716
185993 436370

1243642 747320
2306-

6215388

790333
110317
586328

3943-
4876113

682826
92521

478481

nI
L

Il
0

+STANDARD ERROR
**CONTROL REPRESENTS NMPW AND NMPE, EXPERIMENTAL REPRESENTS NMPP AND FITZ

NS ~ NO SAMPLES, SUBSTRATES LOST DUE TO WEATHER



Table IV-C

Ash-Free Dry Weight (Milligrams/Square ) of Periphyton Collected on

Suspended ArtificialSubstrates, Nine Mile Point Vicinity, 1977

TOTAL PERIPHYTON

DEPTH TRAN-
STRATA (FT) SECT

SPRING

2-25 MAY

S.E."

LATE SPRING.

25 MAY — 7 JUL
MEAN S.E.

EARLY SUMMER

7-27 JUI
S.E.

MID-SUMMER

27 JUL - 2 SEP
MEAN S.E.

LATE SUMMER

2 SEP - 30 SEP
MEAN S.E.

2 NHPW

NMPP

FITZ
STRATA MEAN

9. 52
8. 18
7.27
8.32

0.55
1.88
0.53
0.65

174.45
234.56
183.39
197.47

12.41
6.19
4.26

18.72

NSAfc

21.92
28.34
25.13

2.60
1.73
3.21

52. 49
460.94

NS

256.71

6.58
3.32

204.22

79.07
NS

NS

79.07

22.05

22.05

H

O 12

RPW
%PP
FITZ

STRATA MEAN

APW
N.PP
FITZ

STRATA MEAN

6,18
2.71
6.96t
5.28

9.87
3.17
4.60
5.88

2.73
0.41

1.31

6.00
0.91
0.01
2.04

101.79
60.00
49.93
70.57

52.79
28.34

113.49
64.87

14.29
11.57

7.24
15.88

2.36
2.33

15.97
25.31

NS
17.44
9.47

13.45

NS

19.41
9.62

14.51

7.59
0.71
3.98

0.96
0.45
4.89 .

48. 74
72. 00

NS

60. 37

17. 15
40. 10

NS

28. 62

44. 03
l. 84

11.63

1.61
11.19

11.47

66. 25
20.55
41.51
42.77

24.57
58.36
10.94
31.29

26.46
2.06

11.14
13.21

14.46
15.98
4.95

14.09

0
Cl

0I
1OI
0

17 %PW
NMPP

FITZ
STRATA MEAN

SAPLE PERIOD HEAN

CONTROL MEANtt
EXP. MEANtt
MONTHLY MEAN

MONTHLY RANGE

5. 24
4.56
5.65
5.15

6.16

7.70
5.39
6.16
2 ~ 71-
9.87

1.37
1.09
0.22
0.32

0. 74

1,17
0.70
0.66

20.88
40.25
27.01
29.38

2.16
17.23
0.50
5.72

87.48
92.12
90.57
20.88-

234.56

33.43
27.67
20.66

90.57 36.78

NS

22.85
13.87
18.36

17.86

1.00
17.87
17.87
9.47-

28.34

2.07
3.71
4.49

2.64

1.00
2.35
2.35

5. 01
100.85

NS

52. 93

99.66

30.85
168.47
99.66
5.01-

460.94

4.62
32.42

47.92

52.79

11.70
98.28
52.68

21.05
13.63
11.37
15.35

34.73

47.74
26.06
34.73
10.94-
79.07

0.25
1.85
2.26
2.92

7.90

14.64
7.98
7.90

I
Q

a

1O

0

+STANDARD ERROR

+"NO SAMPLES, SUBSTRATES LOST DUE TO WEATHER
tDATA FOR ONE REPLICATE LOST

~ t CONTROL REPRESENTS NMPW, EXPERIMENTAL REPRESENTS NMPP AND FITZ



c. Spatial Distribution

Generally, total algal numbers decreased with an increase in water

depth (Table IV-C 5), except during the mid-summer when highest densities were

observed at the 7- rather than the 2-foot depth strata. Biomass of suspended

periphyton was always highest at the 2-foot water strata and usually decreased

with depth (Table IV-C 6). During the period of peak densities in August, blue-
green algae, green algae, and diatoms were most numerous at the 7-foot depth con-

tour. Euglenophyta and. Chrysophyta were most abundant at the 17-foot depth strata.

/

0

Only during mid- and late summer was there a noticeable difference be-

tween periphyton densities in the experimental and control areas. During these

months, periphyton concentrations on the artificial substrates in the control area

(NMPW and NMPE transects) were about twice the concentrations on substrates from

the experimental area. During the remainder of the sampling season, however, the

experimental and control areas were similar in terms of both abundance and bio-
mass. Thermal discharges from the power plants may have depressed growth of peri-
phyton in the areas near the plumes during the summer, but otherwise appeared to
have no noticeable effect.

;0
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D. BENTHIC INVERTEBRATES

1. Description of Bottom Sediment

Visual observation of the bottom sediments in the vicinity of Nine

Mile Point indicated that the area is primarily bedrock covered in some areas

with boulders and rubble (Table IV-D 1).

Table IV-D 1

Composition of Bottom Sediment Determined by Visual Examination at
Benthic Sampling Stations in the Vicinity of Nine Mile Point, 1977

Depth
Contour

(ft) Transect Description* Comnents

10 NMPW 100% bedrock
NMPP 70% boulders, 20% rubble, 10% gravel
FITZ 80% boulders, 10% gravel,'0% sand
ttHPE 70% boulders, 20% gravel, 10% sand

Some algae on rocks
Some algae
Some algae

20 NHPW

NMPP

FITZ

ttMPE

50% bedrock, 50% rubble
50» boulders, 30% rubble, 20% gravel
50% boulders, 20% gravel, 20% rubble,

10% sand
40% bedrock, 30% boulders, 25% gravel,

5% sand

All lying on bedrock

30

40

60

ttMPW 100% bedrock
NMPP 100% bedrock
FITZ 80% bedrock, 20% rubble
NHPE 100% bedrock

NHPW 50" bedrock, 30% rubble, 20% sand
NHPP 80" boulders, 20% bedrock
FITZ 50% bedrock, 20% boulders, 50% rubble
NMPE 100% bedrock

NtiPW 100% bedrock
NMPP SOS boulders, 10% rubble, 10% gravel
FITZ 80'" bedrock, 20% boulders
NMPE 80» bedrock, 20% rubble

Some rubble
Some boulders
Some sand
Some rubble and sand

Some scattered sand

Some rubble
Some sand

*Oescriptlon based on USEPA (1973) field evaluation method for categorizing soils.

2. Spec'ies Composition

Fifty-nine (59) taxa of benthic invertebrates were collected during

the 1977 study (Appendix Table D-l), and 17 of these each accounted for at least
1 percent of the total number collected during any one sampling month. The most

abundant group was scuds (Amphipoda), which accounted for about 56 percent of all
the benthic invertebrates collected during 1977 (Table IV-D 2). Aquatic earthworms

(Oligochaeta) were second most abundant, while polychaete worms and immature flies
(Diptera) were third and fourth in 'relative abundance for the year, respectively.
All other groups combined accounted for only 10 percent of the total population
present (Table IV-D 2).

IV-D 1 science services division



Table IV-D 2

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

4-5 May 7-12 July 2-9 Septenber 31 October - 2 Noverher

Sgnnary Groups

Depth Contours (ft)
10 20 30 40 60

Depth Contours (ft) Depth Contours (ft)Site Site
Mean 10 20 30 40 60 Mean 10 20 30 40 60

Depth Contours (ft) Site Annual
Mean 10 20 30 40 60 Mean Mean

Coelenterata

Platyhelminthes

Necertea
'ematoda

Polychaeta

Oligochaeta

Hirudinae

Gastropoda

Pelecypoda

Hydracarina

Isopoda

Aayhipoda

Decapoda

Epheneroptera

Trichoptera
Diptera
Dryozoa

15.2 2.6

1.9 1.2
0.6 0.1 1.8
4.3 2.1 1.8

0.1 0.2
0.2 4.2 0.9
3.7 1.1 12.7

35.5 25.5 13.1
'T T

5.0 9.6 4.3
10.0 7.3 3.5
1.8 0.5 0.9
0.1 T

33.7 43.8 58.4

2.8 1.9 4.9 2.5 0.5 0.1 1.4

0.3 0.1 0.9 1.3 0.3 1.7 1.0 0.2

2.4 T*

0.1
0.1 T

0.8 0.6 0.5

0.1

0.9 0.4
0.9 7.7 1.3

0.3 0.4 2.0
0.1 0.2 0.5

T 0.7
4.8 14.5 39.1

0.2 0.7 7.5

0.1

1.8 4.3 2.9
0.0 1.4

0.3 0.4 1.3

T

91.5 70.7 41.5

1.0 0.3
0.5
0.2 0.9
0.2

42.9 30.1

0.2
0.2

0.4 3.7 2.2 2.1 2.6 1.6

0.1 4.9 0.8 1.9 0.1 0.4
0.2 0.3. 0.2 0.3

1.9 1.8 1.2

19 15 T

0.2 0.9
T

53.1 45.9 98.4
T T

T

0.0 0.1

5.3 8.8 T

T T

5.1 7.2

0.2 9.0
0.1

2.0 1.1

1.9 1.6

1.7 2.2
T

41.6 59.2

0.1
T

0.1 0.1
6.0 5.3
T

2.1 1.5 2.3
4.0 1.5 1.4

T T T

0.9 0.1
18.5 42.4 71.716.9 11.6 28.6 22.6 28.1 25 '

T 0.1
T

0.1 0.4
3.2 22.2 17.3

0.1

81.1 41.6

T T

T T T

2.4 5.8 33.6 28.8 10.2 0.1 0.8 1.7 4.9 5.7 2.4
0.1 T T 0.1 0.1 0.1 T 0.1

4.4 7.5 2.8 3.8 1.5

0.8,2.6 2.3 0.8 4.5 2.2 0.5 0.9 3.5 1.4 6.8 3.6 0.1 4.2 3.0 4.7 1:4
27.4 53.9 22.9 32.8 0,5 22.2 0.2 '.2 4.8 0.3 0.2 1.7 0.1 7.6 4.8 0.3 0.1 1.5
5.2 0.9 52.1 42.5 61.6 42.5 43.9 42.2 34.6 27.8 28.5 33.0 T 2.6 26.7 36.5 20.3 10.8

1.4

1.0

O. 1

1.8

7.8

20.1
T

2.8

2.4
0.6

T

55.8

T

T

T

6.5
T

Total Density 807 259 1197 1880 1534 1136 1030 951 1722 1697 3048 1690 7413 2237 851 2529 2019 3010 3760 1924 2827 2784 2078 2684
(No./ar )

2130

«T ~ <0.1'S



I Freshwater clams (Pelecypoda) accounted for 53 percent of the benthic

wet-weight biomass for the'year (Table IV-D 3). Scuds were second by weight and

snails (Gastropoda) were third. All other groups combined accounted for only 12

percent of the total biomass collected.

3. Temporal Distribution

The number of invertebrates per area of substrate steadily increased

from early May until early September (Table IV-D 2 and Figure IV-D 1), then de-

clined slightly by early November. Aquatic earthworms and polychaete worms were

dominant in early May whereas scuds were dominant during the remaining months.

(

group; P. affinis was most abundant during July while G. fasciatus was dominant

during September and November (Appendix Table D-1). Polychaete worms were preva-

lent in early May and early November but were of minor importance during July and

September. Immature flies were found in maximum numbers during July and Septem-

ber but were of minor importance during May and November. All other groups com-

bined had relatively stable numbers from sampling period to sampling period. Taxa

that represented more than 1 percent of the total abundance during any one month

of sampling usually were present on all sampling dates, while less abundant taxa

occurred sporadically (Appendix Tabl'e D-l).

Total biomass, excluding the relatively heavy freshwater clams

(Pelecypoda), increased from May through September (Figure IV-D 2 and Table

IV-D 3). The biomass of snails (Gastropoda) and scuds (Amphipoda) remained

stable between early May and July, then both exhibited substantial increases

during September. Snails and scuds continued to account for much of the

biomass between September and early November. The combined weight of the

other taxa (Figure IV-D 2) increased from early May to July due primarily to

the presence of crayfish (Decapoda), then declined after July. These fluctua-
tions in weight are directly related to the number and size of the individuals

most, susceptible to the sampling gear during any one sampling period.

I
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Table IV-D 3

Percent Composition of Benthic Invertebrate Groups (by Wet Weight) and

Total Biomass of Benthic Organisms Collected by Suction Sampler in the Vicinity of
Nine Nile Point, 1977

45Hay 7-12 July 2 9 Septeat»r 30 October 2 Hoveaf»r

Depth Contours (ft) Sltte Depth Contours (ft) Sitesl Depth contours (ft) Site Depth Contours (ft) Site Annual
Suevaary Groups ~ 10 20 30 40 60 Hean IO 20 30 40 60 Mean 10 20 30 40 60 Mean 10 20 30 40 60 Hean Hean

Coelenterate

Pl a tyhelnlnt has

Neeertea

Neoatoda

Polychaeta

01)pochaeta

Hirudlnae

Ga st ropoda

Pe) acypoda

Hydracarlna

Isopoda

Anph1 poda

Decapoda

Epheoeroptera

Trlchoptera

Dlptera

8ryotoa

13 Ta T

0 I )6 7

T I 01 T

2.1 4.1 2.5 '.2
0.4 0.8 50.4 1.6

8.2 )4.6 2.4
7.1 3.9 93. ~

T 7 T

1

17.1 88.6 25.9 2.3
62.7

T

0.3 4.) 2.2 0.2

0.1 0.4
T

O.S 38.0 T

0.4 0.3 T

01 T T

T 04 T

24.2 3.4 3.7

T 0) T

0.2 0.1 1

1.5 11.1 9.2

12.4 3.7 18.2

7.1 77.8. 1.1

T

7Z.9

2.0
17.0 3.7

11.3 18.4

T T

1

)7.1 9.4

58.7

0.1

T

0.8 0.3 7.6
1.1 0.1

3.3 1.6 0.2
3.3

55.3 7.2 69.) 8.2
7.0 9.9

0.6 0.1 T

T 1 1

20.6 10.9 T

T 0.3
0.3 T

0.5 I ~ 2 'I6.2

19.7

28.3

1

28.3

0.1

0.1

1.3
0.'I

13.7 19.3

)7.0 T

1

17.1 80.6
31. 3

T

0.1

1.2 1

0.7

75.3 2.0 20.5

0.4 96.) )5.1

T

O.Z

23.1 0.7 10:0

0.2 T 37.3

T

T 7.5 T T

0.6 0.2 T 0.2 T 0.2 0.2

0.5

J2.3

T

0.1

T

T
'

T T

2.3 T

0.4

0.1

T

0.5

0.2

18.4

)3.7
T

27.7

1).5 31.5

61 ~ 5

T T

21 ~ I 68. 3

77.4

T

20. 9

T

27.2 3.5 1 O.'I

T T 02

T T

2.2 0.6
T

1 0.1

0.1 T

6.2 8.4

0.1

1.)
1

7

3.4

3.1

54.6 24.6

9.1 41.2

0.1 T

T

27.7 18.9

35. 7

23.6
T

29. 6

0.2
0.$ 0.8 1.8

0.2 0.'I 0.1

0.1 0.8
0.7 0.1

7 T

0.5 0.2

2.9 3.6

4).5 14.1

12.4 52.9

T T

T T

40.1 20.0

5.3

T T

T T

0.5 1.8
0.1 0.1

Total 6icr~ss
(Srat»/n2 I

4.45 0.)2 0.68 32.61 I ~ 92 7-97 0.75 0.84 2.93 7.86 2.65 3 Ol 13.74 3.37 39.26 3.90 2.70 12.59 8.89 4.20 2.70 4.34 4.24 4.88 35.53

Total 8)tunass 4.13 0.12 0.65 2.)5 1.78 ).77 0.74
without

Pelecypoda
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Figure IV-D 1. Temporal Distribution in Abundance of Benthic Invertebrate

Groups Collected in the Vicinity of Nine Mile Point, 1977
(Samples not taken in December due to weather.)
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4. Spatial Distribution

During the first two sampling periods (May and July), total densities
were relatively low at the 10- and 20-foot depth contours and higher at the 30-,

40-, and 60-foot co'ntours (Table IV-D 2). Densities at the 10-foot contour in-
creased significantly after July, and highest total densities during September

and early November were at the 10-foot depth contour. Densities at the 20-foot
contour also increased after July, but only to levels comparable to the 30-, 40-,

and 60-foot contours. Invertebrate abundance at the 40-foot contour exhibited
the least fluctuation through the sampling season, with densities ranging from

about 1700 to 2800 organisms per square meter (Table IV-D 2 and Appendix Table

D-2).

In 1977, scuds (all species combined) were distributed throughout the

study area (Appendix Table D-3). They were generally more numerous at deeper

contours in May and July and at shallower depths in September and November. There

was a general increase in numbers from west to east in water deeper than 10 feet.
However, high variation in scud numbers observed at stations within the control
(NMPW and NMPE) and experimental (NMPP and FITZ) areas precluded detection of dif-

inated benthic collections in July, September, and November, and were widely dis-
tributed over the area (Appendix Tables D-4 and D-5). G. fasciatus exhibited a

preference for shallow depth contours while P. affinis was most abundant at deeper

zones. At the 30-, 40-, and 60-foot contours, P. affinis exhibited an increase in
numbers from west to east.

Polychaete worms exhibited large differences in numbers among stations
in the vicinity of Nine Mile Point during 1977 (Appendix Table D-6 and Table IV-

D 2), and no spatial distribution patterns were apparent.

Aquatic earthworms were generally more numerous in water greater than

20 feet in depth (Appendix Table D-7) and a general increase in their numbers

from west to east was observed't the 30- and 40-foot depths. The sample period
mean for the control area was usually higher than for the experimental area, but

numbers at stations within each area were highly variable.

Immature flies were evenly distributed over the entire study area (Ap-

pendix Table D-8). 'V-D
7 science services division



In general, benthic invertebrates were distributed over the entire
study area and high natural variability in densities among stations was observed.
There was a trend for scuds and aquatic earthworms densities to increase from
west to east, especially in deeper waters; but no spatial distribution pattern
that could be attributable to plant operations was detected.

~ 3
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E. ICHTHYOPLANKTON

1. Species Composition

Eggs of five taxa and larvae (prolarvae and postlarvae combined) of
22 taxa were collected from Lake Ontario in the Nine Mile Point vicinity during
1977 (Table IV-E 1). Samples taken during early April (weather precluded sam-

pling the first week) yielded only burbot and lake herring (cisco) larvae. Dur-.

ing May, larvae of early spring spawners such as walleye, yellow perch; and

rainbow smelt were collected along with burbot larvae and smelt and minnow eggs.

The highest diversity (number of taxa) of ichthyoplankton occurred during June,

July, and August; 15 taxa of larvae were present during each of these months.

After September only alewife and rainbow smelt larvae were captured in the

study area, and no ichthyoplankton were caught from late November through Decem-

ber.

2. Temporal Distribution

a. Eggs

Fish eggs were collected in the study area from 23 May through 29 July
with five species represented (Table IV-E 2). Smelt eggs, which are adhesive

and demersal, were taken in benthic samples in early May in addition to those col-
lected with the one-meter diameter ichthyoplankton .net in late May. Minnow and

alewife eggs were the most abundant in the 1977 samples; most minnow eggs were

collected in mid-May and peak densities of alewife eggs occurred during mid-July.

Alewife egg densities were higher in night than day samples, perhaps

the result of greater spawning activity during the night [Lawler, Matusky, and

Skelly (LMS) 1975a]. The low catches for the other species did not exhibit any

day-night trends.

b. Larvae

Larvae were present in ichthyoplankton samples from mid-April, when

the first samples were taken, through most of November (Table IV-E 1). Both

prolarvae (the yolk-sac stage) and postlarvae (post yolk-sac) were collected
during the earliest sampling periods but prolarvae, the more ephemeral of these

two stages, were common only through early August (Table IV-E 3).

IV-E 1 science services division



Table IV-E 1

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

5 acies
Apr Hay Jun Jul

1 2 3 4 1 2 3 4 5 1 2 3 4 1 2 3 4

Aug Sep Oct Nov

1 2 3 4 5 1 2 3 4 1 2 3 4 1 2 3 4 5

Ale«lfe

Burbot

E

L L L L

L L L L L L L

E

L L L

E E E E
L L L L L L L L L L L

E

L L L L

I. L L L L L L

Ecerald shiner

Fresh«ater drun E E E

L L

L L L L

Goldfish

Gizzard shad

Herring, unld.

Johnny darter

Lake herring

L L L L L L L L L, L

L L L L L L L

L L L L l. L L L L L L

L L L L L L L L L L L

Log perch

Hinno«s, unid.@ E E E E E

I. L L

E

L L L L L L L L

Horone sp.

Rainbo« spelt

Sculpin, unid.

Sunfish, unid.

Threcspine stlckleback

Trout perch

walleye

unite perch

unite sucker

Tello« perch

L L L L L L L L L L L

E

L L L L L L L L L L L

L L L L L L

L L L L L L L L

L L L

L L L L L L

L L L L L L L L L L

L L L L L L L L L L L L

L L L

L L L L L L yl
l. Cosvcon nares are those recognized by the A«or(can Fisheries Society (8ailey et al 1970).
2. Necks of the sonth.
3. E ~ 49956 L ~ larvae (prolarvae and postlarvae conbined).
4. Includes species of Clupeldae. ross are probab'ly ale«lfe.
5. Includes species of Cyprinldae, excluding carp and goldfish.
6. Hoft Horonc are probably «hite perch.

Table IV-E 2

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

Alc«ife

Hay Jun

23 31 'll 10 12 14 13-14 20

Df 0 D Nf D N 0

, Jul

23 27 27 9 . 7 13-15 14 15 18 18 28-29 28

N D N 0 N . 0 N D N 0 N

4.5 0.2 94.2 30.8 486.2 0.9 1113.5 0 26.3

Carp HD CATCH~ T.T ~ HD CATCII ~ 6.6 HD CATCII

Fresh«atcr drun

HinnODS

Rainbo«tacit

Unidentified

HD I'ATCII

122.6 0.4 0 ~ 0

0.2

0 0 0.2 0

0.1 0 0.3 0 1.5 0.2 0 0

0 0.2 0.1 0.1 0 0.4 0 0

NO CATCH

0 04 0 0 0 0

0 0 0.1 0 0 0.1 0.1 0 0.3 0 0 0 0.1 0

Total 122.8 0.4 0.2 0 0 0.2 0.2 3.3 0 5.0 0,4 94.2 31.4 487.2 2.4 1113 ' 0.1 26.3

Hean Density (No./1000 n3) of all surface. aid-depth, and button to«s at 15 stations.

No fish eggs collcctcd during April or after July.

0 day; N night. ~
)
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Table IV-E 3

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

Apr'

2 3 4

0' D 0

Hay Jun

1 2 3 4 5 1

D 0 0 0 D 0 N D N D N

Jul

4 1 2 3 4

0 N 0 N D N D N D N.

Prolarvae

Alewife
Burbot

Carp and Goldfish
Johnny darter
Lake herrin9
Hinnows

throne sp!
Rainbow smelt

Scu)pin'rout-perch

Yellow perch

100 100

4 1

4 46 100 3C

9) 97 94 54 66

3 6

4 5

8 31 48 21 12 15 T 3 1 27

4 6 1 43 I 55 5 6 13

2

100 75 100 82 88 67 27

2 4

1 2

2 4 1

18

2

4 4 15 1

T

27 9

2

1 T

1 T 2 1

1

1 T

1 6 12 42 11 94 11 85 25 100 89 93 59

Postlarvae
Alewife
Burbot

Carp and Goldfish
Johnny darter
Lake herrlnq
Hinnrnri
Horone sp.
Rainbow smelt

Sew)pin

Sunfish
Ye)law perCh

1 T 2 1 28

1 I 1 'I
1

T l

32 0 5

39,31 10 17 7

T 90 9l 57 6l 87 81 89

6 2

1 21 95 98 10 0 0

1 0 1 T

0 2 1 2

3 2

94 58

1

0 1

2 3

68 0 95 79 5 2 0 0 2

3 '3 1 T T 1 T

2 1 1 T

7

3

83

3

0

1

1

T 7 1 1 1

28 T

18 1

7 0 T 1 7

1

1 3 3

1

1 1 1

7 99 39 98 97 99 96 96 84

Pro)ense

Alewife'urbo't

Carp and Goldfish
Johnny darter
Lake herrin9

Hinnows'~he

sp.
Rainbow sme) t
Sew)pin'roop-perch

Yellow perch

Auo Sep

1 2 3 4 5 1 2 3

0 N D N D N 0 N 0 N D N 0 N 0

67
T'3

99 'IOO 77

1 19

Dct Nov

1 2 3 4 1 2 3 4 5

D D D D D D D D D 0

Postlarvae
A)ewlfe
Burbot

Carp and Goldfish
Johnny darter
Lake herrin9
Hinnows

~n sp,
Rainbcw Sault
Sew)pin

Sunfish
Yellow perch

T I 1

1

7

T

1

3 2 1

T

T T

1 1 1 T

T 1 1

7 1 s

3 4 1 6 100

7 'I T 1 1

96 97 97 99 95 98 99 96 100 97 96 99 100 94 100 100 100 100 100 91 100 100

'Alewife InCludea the unidentified herrin9 SinCe mOSt Clupeidae In the area Were aleWIVet.
'innows Includes the unidentified species of Cyprinidae except for carp and qoldfish.
'Horone includes white perch and white bass.
'Scurprn includes the mottled sculpin and potentially the slimy sculpin.
'lraca ~ < 0.5.

No larvae collected durin9 Decersber.'0 ~ day; N ~ nioht.r
Reeks of the month.
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Table IV-E 3 illustrates that for many species, for example yellow
perch and alewife, the prolarvae reached their maximum relative abundance at
the same time or gust prior to the maximum relative abundance of postlarvae.

Highest densities of larvae (all species of prolarvae and postlarvae
combined) were observed during late July but three minor peaks occurred prior
to July (Figure IV-E 1). These multiple peaks probably resulted from the se-

quential spawning of several species. The first peak in larvae densities was

due primarily to burbot, which accounted for 95 percent of the postlarvae col-
lected on 30 April (Table IV-E 3). Yellow perch prolarvae were also relatively
abundant on 30 April but perch accounted for only a small portion of total den-

sities (Figure IV-E 1). Yellow perch larvae accounted for the peak in density

on ll May. Increasing densities of rainbow smelt, primarily postlarvae, ac-

counted for the third minor peak, which occurred in mid-June.

1300

1100 ~ O ~ ~~ ~

140

120

TOTAL

ALEWIFE ~ t ~ Otttt ~ ~ Ottt~ t ~

MORONE g P.
YELLOW PERCH

RAIN80W SHELT-

~ OS

8 100

o 80

60

40

20
~ '

A
I i

sjjO ~

SEPAUGJUN JULAPR HAY

Figure IV-.E 1. Temporal Distribution, of Larvae Collected during the Day in the
Vicinity of Nine Mile Point, Lake Ontario, April-September 1977
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Alewife larvae completely dominated the ichthyoplankton population dur-
ing the summer months with maximum densities occurring during the last two weeks

of July (Figure IV-E 1 and Table IV-E 3). Densities of Morone sp. larvae also
peaked in late July but density of Morone sp. was overshadowed by the high den-

sity of alewife. Larvae densities decreased rapidly during late August, and

after mid-September densities never exceeded 5 larvae/1000 m .

Day/night sampling showed that larvae densities were higher at night,
based on total catch (all species combined), and on catches of the three taxa
which were most abundant during the summer months — alewife, rainbow smelt, and

Morone sp. (Appendix Tables E-6 through E-40).

There was also a distinct day/night difference in the catches of sev-

eral species that were not very abundant in the area. These species, including
sculpin, johnny darter, trout-perch, and minnows, frequently were present in
night collections but rarely found in day samples (Table IV-' 3).

fo
3. Spatial Distribution

a. Eggs

The low catches of eggs prevented analysis of spatial distribution ex-

cept for alewife (Appendix Tables E-1 through E-5). Alewife eggs were consis-
tently more abundant along the 20- than 40-foot depth contour during night
sampling (Appendix Table E-5). There was no consistent trend in the distribu-
tion of alewife eggs at stations along the same depth contour (i.e., east to
west) nor among the three depth strata (surface, mid-depth, and bottom) (Ap-
pendix Tables E-4 and E-5).

b. Larvae

Data collected from June through mid-September were used to illustrate.
the spatial distribution of fish larvae within the study area because both day

and night data were available and total larvae densities were highest during
this period. Prolarvae and postlarvae distribution are discussed separately be-

cause prolarvae 'are purely planktonic while postlarvae, as they develop, attain
the ability to maintain or change their position in a moving water medium.f

L
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Densities of prolarvae (all species combined) decreased from the 20-

out to the 100-foot depth contour (Figure IV-E 2). This trend was fairly
uniform during both day and night sampling. Catches of postlarvae were also

greatest along the 20-foot contour, but postlarvae densities at the 40-, 60-,

80-, and 100-foot contours were relatively equal, especially in day catches

(Figure IV-E 3). Larvae of several of the species common in the study area, in-
eluding smelt and alewife, are known to move farther offshore as they mature. This

phenomenon has been observed during previous studies (LMS 1975a, MNPC 1976a). The

relatively similar postlarvae densities observed at the deeper depth 'contours may

reflect the initial stages of an offshore movement involving the older postlarvae.

Data from six stations along the 20- and 40'-foot depth contours were

used to determine the influence, if any, of the two power station discharges on

the spatial distribution of larvae (Section III.A.5 and Figure III-A1). Based

on day samples, mean densities of prolarvae along the 20-foot contour were high-

er at the stations just east and west of the Nine Mile Point discharge (1/2 mile

west and 1/2 mile east), but no differences were observed between stations along

the 40-foot contour (Figure IV-E 4 and Appendix Tables E-6 through E-10). Night

sampling, on the other hand, indicated that the highest average densities were at
the stations just to the east (1/2 mile and 1 mile east — downstream with respect

to the prevailing current) of the Nine Mile Point and James A. FitzPatrick dis-
charges along both the 20- and 40-foot contours.

The mean station densities of postlarvae exhibited no consistent trend

in spatial distribution. Along the 20-foot contour, both the highest and lowest

average station densities occurred in the area near the discharges, while catches

along the 40-foot contour were fairly uniform (Figure IV-E 5 and Appendix Tables

E-20 through E-25).

During June through August when larvae were most abundant, both pro-

larvae and postlarvae were usually more abundant in surface than mid-depth and

bottom samples (Appendix Tables E-6 through E-40). Alewife usually accounted

for more than 90 percent of the catches during this period. Yellow perch and

rainbow smelt were abundant prior to the influx of alewives. No pattern was ob-

served in the vertical distribution of yellow perch larvae. Highest dens'ities of

rainbow smelt larvae, however, were usually observed at the bottom or mid-.depth

strata (Appendix Tables E-18, E-19, and E-35 through E-40). Oj
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F. FISHERIES

1. Species Composition

Thirty-seven species were identified from approximately 46,000 fish
collected in the Nine M.le Point Vicinity during 1977 (Table IV-F 1). The

highest number and diversity of fish were collected by gill nets while box traps
collected the least. Alewife was the dominant fish collected by each gear

except the box trap. Rock bass dominated box trap collections. 'ther abundant

species were: spottail shiner, white perch, rainbow smelt, yellow perch, trout-
perch, white sucker, white bass, and gizzard shad. These ten species and

brown trout, lake chub, rock bass, and smallmouth bass were found during each

month of the study, while ten other species were collected during at least
four of the eight months (Figure IV-F 1). Adverse weather conditions and ice
cover on the lake prohibited sampling in December except by trawl.

2. Temporal and Spatial Distribution

a. Gill Net

Temporal distribtuion of fish collected by gill nets was characterized
by peak periods of abundance in May, July and October and low catch rates (catch
per 12-hour set) during August and September (Figure IV-F 2). Alewife, rainbow,
smelt, spottail shiner, white perch, and yellow perch comprised the largest per-„,

centage of each monthly catch.

The time required to set and retrieve gill nets at all stations varied
during the year with weather conditions and catch sizes, and this generally pre-
cluded the use of all data for describing day-night differences (Appendix Table
F-1). Therefore, additional effort was made at the 15- and 40-foot depth con-
tours in order to better represent day and night catch rates at these locations.
At stations on these two contours, the catch rates were significantly higher
at night than during the day (Figure IV-F 3). Additionally, day-night differences
appeared to be greater at the shallower depth.

Catch data from both day and night catches (combined) and from the four
depth contours sampled with equal effort indicated that fish were more abundant

at stations along the 15-foot contour (Figure IV-F 4). Gill net catch rates

IV-F 1 science services division



Table IV F-1

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

S ecies* Gill Net Ho. X Trawl No. X Beach Seine Ho. X Box Tra No.

0
5

0

5I
0I
Ol

Q.

0

Alewife
American eel
Bluegill
Brook stickleback
Brown bullhead
Brown trout
Burbot

Carp'hinook salmon
Cisco (Lake herring)
Coho sa',mon
Cyprinidae
Emerald shiner
Freshwater drum .

Gizzard shad
Golden shiner
Goldfish
Johnny darter
Lake chub
Lake trout
Longnose dace
Hottled sculpin 1

Northern hogsucker
Pumpkinseed
Rainbow smelt
Rainbow trout
Rock bass"
Smallmouth bass
Splake
Spottail shiner
Stonecat
Threespine stickleback
Trout perch
Walleye
White bass
White perch
Mhite sucker
Yellow perch

Total

6,266 25.8 15,928 87.9 1,4506'** 2 T
1 T 1

3 T 2
53 0.2
50 0.2 1 T 8
ll T 1 T 8

3 T
16 T

1 T
9 T
2 T
5 T 1 T
1 T

388 1. 2 14 0.1 154
14

1 T

132 0.5
36 0.1

20 0.1

20
1

2
3,136

21
204
133
133

6,602
119

1

783
2

311
3,999

563
1,304

24,315

0.1
T
T

12.9 2,003 11.1 1

0.1 1

0.8
0.5 1

0.5
27.1 21 0.1 18
0.5

T 62 0.3 6
3.2 15 0.1

T 3

13 18 01 349
16.4 9 T 1,601
2.3 23
5.4 2 T 42

18,110 3,694

10 0.1

~-
*Comen names according to the American Fisheries Society, Spec. Publ. No. 6,

**T = < 0.1%
1 Species identifications of lake trout and splake and mottled and slimy
sculpins are tentative because of overlapping identifying characteristics
in current fish identification keys and literature

( ~ < $ ~ II I

39.2

0.2
0.2

0.3

4.2
0.4

0.5

0.2

0.1
9.4

43.3
0.6
1.1

3rd ed. 1970.

5

185

2.7

178 95.7



Alewife

SPECIES
APR JUN JUL AUG SEP OCT HOV

American eel
Bluegill
Brook stickleback
Brown bullhead
Brown trout
Burbot
Carp
Cisco (Lake herrin )
Coho salmon
Cyprinidae, unidentified
Emerald shiner
Freshwater drum
Gizzard shad

Golden shiner
Gold fis h

Johnny darter
Lake chub
Lake troutl
Longnose dace

Hottled sculpin >

Northern hoqsucker
Pumpkinseed
Rainbow smelt
Rainbow trout
Rock bass
Smallmouth bass
Splake>

5 ottail shiner
Stonecat
Threespine stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch

1 Species identifications of lake trout and splake and mottled and slimy sculpins are tentative because of overlapp)ng
identifying characteristics in current fish identification keys and literature.

Figure IV-F 1. Monthly Occurrence of Fish Collected by All
Gear, Nine Mile Point Vicinity, 1977
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(catch per 12-hour set) for samples taken at stations on the 20-foot depth con-

tour were excluded from discussion because catch rates from this contour were

based on two samples of approximately 12-hour duration, rather than the four
approximately 12-hour long samples taken at the other four depth contours.
Catch data for the 20-foot contour and more detailed gill net data for all con-

tours have been reported previously in the 1977 Data Report (Texas Instruments
1978). Catch rates at stations on the 15-foot depth contour (Figure IV-F 4)

were usually lowest at control station NMPW (i.e., the westernmost station
not subject to thermal influence from the discharges). Catches at control sta-
tion NMPE (the easternmost station) were higher than catch rates at other sta-
tions during June through August and were relatively high during several other
months. Abundance at the experimental stations NMPP and FITZ (the 15-foot sta-
tions nearest the discharges) were similar to each other although catch rates
at NMPP were slightly but consistently higher than at FITZ.

Oi

At stations on the 30-foot depth contour, fish apparently were equally
distributed among the four stations during April, August, and September (Figure
IV-F 4). Catch rates, however, were higher in the eastern half of the study
area (station NMPE and/or FITZ) during May through July and in October.

Spatial distribution on the 40-foot contour was similar to that de-

scribed for the 30-foot contour except that catches were higher at FITZ and NMPE

during April and were similar at all four stations during May, June, and November.

P

Catches at the four stations on the 60-foot depth contour were variable
and showed no consistent trends.

b. Trawls

Trawl catches (catch per 15-minute tow) were highest during April,
August, and September (Table IV-F 2). Alewife and rainbo~ smelt comprised the

largest percentage of each monthly catch. Alewife dominated samples collected
during April, May, August, and September and rainbow smelt dominated samples

collected during June, July, October, and November (Appendix Tables F-8 and 9).

A comparison of day and night catch rates over the eight months sam-

pled indicated that night trawl catches were significantly higher than day catches

during five months and slightly higher than day catches in June (Appendix Table F-7

IV-F 6
science services division
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Apr Sep

Table IV-F 2

Temporal Distribution of Fish Collected by Bottom Trawl, Nine Mile Point Vicinity, 1977

Month
Species May Jun Jul Aug Oct Nov

Alewife 118.1 16.1 0.6 0.7 90.7 202.6 0,3 2.3

Rainbow smelt 5.6 2.3 8.6 17.8 7.1 7.8 3.8 3.6

Other 1.0 1.0 0.4 0.1 3.0 0.2 0.6

Total Catch 124.8 19.4 10.2 18.9 97.9 213.4 4.3 6.5

* Mean monthly catch per 15-min tow; includes both otter trawl and Yankee trawl catches

The spatial distribution of fish along the 20-foot depth contour
was apparently quite uniform during six of the eight months sampled (Appendix
Table F-7). In August and September, however, catches were highest at the
experimental station (NMPP/FITZ) and at NMPE .

Catch rates could not be compared for all stations on the 40- and

60-foot contours because stations on NMPE were sampled by a large Yankee trawl
and the other stations (on NMPW and NMPP/FITZ) were sampled by a flat otter trawl.
Catches with the Yankee trawl were usually higher than catches with the otter
trawl but its use at the other locations was precluded by large rocks and

boulders at these locations.

Catches at control station NMPW and .experimental station NMPP/FITZ

on the 40-foot contour were similar during six of the eight months sampled.
During the other two months (August and September), matches were higher at the
experimental station. Abundance during the year was variable at the control
and experimental stations on the 60-foot contour. In April and October, catches
at NMPW were similar to catches at NMPP/FITZ. However, catch rates were
higher at the experimental station (NMPP/FITZ) in May and June and then higher
at the control station (NMPW) during July through September and in November.
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c. Beach Seine

Numbers of fish collected by beach seine increased from April through
August and then declined through November (Table IV-F 3). Alewife or white
perch usually dominated seine catches (Appendix Tables F-11 and 12) but spottail
shiner accounted for over half the fish caught in June.

.Table IV-F 3
*Temporal Distribution of Fish in Beach Seine Collections,

Nine Mile.Point Vicinity, 1977

Species Apr May Jun Jul
Month

Aug Sep Oct Nov

Alewife 0.3 2.4 0.9 32.2 67.2 78.4 0.2 0

Spottail shiner 0.2 8.2 0.7 0.7 0.8

White perch 0.8 167.4 11.2 20.9 0

Yellow perch 0.7 3.1 0.6 0.7 0.3 0.3 0

Other 1.6 0.4 1.0 4.4 45.0 5.7 13.5 0

Total Catch 1.9 3.7 13.2 38.7 281.0 96.4 . 34.9 0

* Mean number of fish collected each month.

L

Annual mean catch rates (number of fish per haul) were highest at
experimental station NMPP (Appendix Table F-10). This station was located on
a section of shoreline that .was visibly different from the other three seining
sites. The nearshore area at,NMPP had a fairly large vegetated shallow that
was generally protected from the surf. Annual mean catch was higher at the
two control stations (NMPW and NMPE) than at FITZ, the other experimental station.
At experimental stations NMPP and FITZ, fish were collected during 12 or 13 of
the 16 sampling periods while at the control stations, fish were caught on 7

or 8 of the 16 sampling dates.
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d. Box Trap

Box trap catches weqe highest in June and August (Appendix Table
F-14). Rock bass, white perch, and yellow perch were the only species col-
lected by trap (Table IV-F 1) and rock bass comprised the greatest percentage

of the catch during each month of the study. Experimental station NMPP had

the highest annual mean catch (4.8) but frequency of capture was si'milar at
the control stations (NMPW and NMPE) and at NMPP.

Oi

3. Distribution, Size, and Reproduction of Selected Species
4

Alewife, rainbow smelt, smallmouth bass, white perch, and yellow perch

were selected for detailed studies concerning several of their population char-

acteristics. These species were chosen because of their classification as rep-

resentative important species by Niagara Mohawk Power Corporation, the Nuclear Regu-

latory Commission, and the New York Department of Environmental Conservation.

Temporal and spatial distribution, length frequency distributions, spawning sea-

son, and fecundity are discussed for each species. Additionally, age-class

structure, coefficients of maturity, length-weight relationships, and stomach

contents are discussed for smallmouth bass, white perch and yellow perch.

a. Alewife

1) Temporal and Spatial Distribution

Gill net catches (catch per 12-hour set) of alewife were highest in May

and=July and dropped sharply in late summer (Figure IV-F 2). No alewife were

collected in September, Alewife usually were most abundant along the 15-foot

contour. Annual mean catch rates were highest at station NMPE on each contour

(15-, 30-, and 60-foot) except on the 40-foot contour, where annual catch rates

were high at both FITZ and NMPE (Appendix Table F-2).

Alewife were collected by trawl during each month of the study (Table

(V-F 2). Highest catch rates (catch per 15-minute tow) occurred in April, August,

and September. Adult fish dominated April catches while young-of-the-year were

abundant in the latter two months. Alewife abundance during these, three months

was higher along the 20- than 40- and 60-foot depth contours (Appendix Table F-8),

based on those stations sampled with the flat otter trawl (see subsection F.2.c).
Catches on the 20-foot contour varied and no trend in control versus experimental

J
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areas was observed. Abundance at stations NMPW and NMPP/FITZ on the 40-foot con-
tour was similar except in August and September when catches were highest at experi-
mental station NMPP/FITZ. On the 60-foot contour, otter trawl catches were gen-
erally low except in May, September, and November. In May, catches were highest at
NMPP/FITZ but in September and November, highest catches were at NMPW.

Alewife were most abundant in seine collections during July through

September (Table IV-F 3 and Appendix Table F-11). Alewife abundance was high-

est at control station NMPW (67.1 fish per haul). Frequency of capture was

similar at stations NMPW, FITZ and NMPE and was lowest at NMPP.

2) Length Frequency Distribution

Alewife collected by gill net ranged in length from about 80 to 230

millimeters and were primarily adult and subadult fish (Appendix Table F-15).

Modal lengths of alewife collected during April and May were slightly higher

than those collected throughout the remainder of the study. Adult and sub-

adult alewife were collected by trawl during April through July and by beach

seine from April through June (Appendix Tables F-20 and F-22). Young-of-the-

year 'were first collected by seine in July and by trawl in August, and for the

rest of the year alewife catches were comprised almost entirely of young-of-

the-year fish.

3) Spawning and Fecundity

Adult alewife in Lake Ontario reside in the open lake and migrate

inshore during spring and summer to spawn. Spawning occurs in streams or near-

shore shallow water areas with sand and gravel bottoms, generally when water

temperatures are between 16 and 28'C. Spawning females randomly broadcast from

10,000 to 22,400 (Scott and Crossman 1973; Norden 1967) demersal and essen-

tially nonadhesive eggs (Mansueti 1956).

Alewife spawning in the Nine Mile Point vicinity was first detected on

27-28 June (wh'en eggs were collected) and continued through July (Appendix Tables

E-4 and E-5). Surface water temperatures at the 20-foot depth contour during

this period ranged from approximately 13.9 to 26.0'C (Appendix Table G-3). Fe-

cundity (total number of yolk eggs) of alewife selected .for analysis ranged from
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approximately 10,200 to 20,300 (Appendix Table F-28). Alewife fecundity was

variable but usually incrased with increasing length of fish examined.

b. Rainbow Smelt

1) Temporal and Spatial Distribution

Rainbow smelt were collected by gill net during each month of the study.

Catches were highest in early spring and were lowest during summer (Figure IV-F 2).

Smelt abundance shifted from nearshore stations (15-foot contour) in early spring

to offshore stations (30-, 40-, 60-foot contours) in June and July (Appendix

Table F-3). During the early spring and late fall, catch rates along the off-
shore contours were generally higher at the FITZ or NMPE transects, but overall

no distinct differences were observed between experimental and control areas.
I

Rainbow smelt were most abundant in trawl catches during July and were

'least abundant in May (Table IV-F 2). Catches of smelt in otter trawl samples

were low but indicated that smelt were typically more numerous along the 60-foot
depth contour. Based on annual mean catches smelt were most numerous at control
station NMPW (Appendix Table F-9). Only one rainbow smelt was collected by

beach seine, suggesting, that smelt were not very abundant at the seining stations.

2) Length Frequency Distribution

Rainbow smelt collected by gill nets and trawls ranged from about 30

to 320 millimeters long (Appendix Tables F-16 and F-21). During the early spring

a bimodal length frequency was apparent in trawl catches, with most fish being

51 to 80 millimeters or 131 to 170 millimeters. Adult and subadult smelt were

collected by both gear during each month of the study. Young-of-the-year smelt

were first collected in July by trawl and were the dominant life stage collected

from August through November.

3) Spawning and Fecundity

Rainbow smelt leave the open water of lakes in spring to spawn in

streams or shallow lakeshore waters over gravel shoals (Rupp 1965). Spawning

migrations or runs of ripe smelt usually begin in March and continue through May

when water temperatures range from 8.9 to 18.3'C (McKenzie 1964). The number of

demersal (and adhesive) eggs spawned is dependent upon the size of the female

but ranges from approximately 8,000 to 30,000 eggs (Scott and Crossman 1973). Oj
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1

Smelt spawning in the Nine Mile Point vicinity was documented by col-
lecting eggs in benthic samples on 5 May, by collecting eggs in ichthyoplankton
samples on 23 May, and by sporadic catches of prolarvae collected from ll May

to 28 June (Appendix Tables E-6, E-18, and E-19). Fecundity of smelt collected
for analysis ranged between about 9,000 and 13,500 eggs for fish in the 156-

to 170-millimeter length range (Appendix Table F-29).

c. White Perch

1) Temporal and Spatial Distribution

Based on gill net catches, white perch were most abundant in the Nine

Mile Point area during July and October and least abundant during April (Figure
IV-F 2). Highest catch rates for white perch coincided with the highest catch rates
for total fish. White perch were most abundant along the shallowest (15-foot)
depth contour sampled and catch rates usually decreased with increasing depth.

On the 15-foot contour, white perch catches were highest at one of the

experimental stations (NMPP) and one of the control stations (NMPE), based on

the mean catch rates for the sampling year (Appendix Table F-5). On the deeper

contours, highest catches also occurred at one of the experimental stations
(FITZ) and one of the control stations (NMPE), suggesting that there was no

persistent pattern in fish distribution with respect to the experimental and

control areas.

White perch were collected by seine from July through October with peak
L

abundance in August (Table IV-F 3). Of the four seining locations, largest perch

catches occurred at the NMPP station (Appendix Table F-12). As previously dis-
cussed, a small shallow bay with some aquatic vegetation existed at NMPP while
the other stations were on more exposed beaches. Trawling provided no addi-
tional information on white perch distribution because only a few perch were

caught with this gear. Tabulated spatial data on white perch and other selected
species have been presented previously in the 1977 Data Report for the Nine Mile
Point project (TI 1978) .

2) Length Frequency Distribution

L
Adult aqd subadult white perch were collected by gill net during each

month of the study (Appendix Table F-18). Young-of-the-year (<140 millimeters)
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perch were collected first during July by beach seine and were present in seine
or gill net catches through November (Appendix Table F-23).

3) Age Class Distribution

White perch collected at control (NMPW and NMPE) and experimental (NMPP

and FITZ) transects ranged in age from young-of-the-year to age class VII (Appen-

dix Table F-33). No age I perch were collected. Based on the mean total length
for each age class and the length frequency distribution for gill netted fish
(Appendix Table F-18), most fish in the Nine Mile Point vicinity were in age

classes III through V. Mean total length of fish from control and experimental
transects were similar for ages 0 through V. Age VI perch collected at 'experi-
mental transects, however, were longer (mean total length of 277.2 millimeters)
than fish collected at control transects (mean total length of 215.3 millimeters).

4) Spawning and Fecindity

Lake Ontario white perch spawn in shallow water over a variety of sub-

strates from mid-May through June (Sheri and Power 1968). Spawing usually takes

place over a period of 1 to 2 weeks when water temperatures are 11.0 to 15.0'C.

The number of demerdal and adhesive eggs spawned is dependent upon the size of
female but may range from 20,000 to 300,000 eggs (Scott and Crossman 1973).

Spawning activity in the vicinity of Nine Mile Point was not docu-

mented by the collection of white perch or Morone sp. (white perch or white
bass) eggs. However, Morone sp. prolarvae were oolleored on 11 May and were

present in Nine Mile Point samples through 29 July (Appendix Tables E-15 to

17) when surface water temperatures along the 20-foot contour ranged from

approximately 8.5 to 26.0 C (Appendix Table G-3).

Coefficients of maturity, an indication of gonad development, de-

clined from June through August reflecting the decrease in spawning activity
during this period (Appendix Table F-26). Coefficients increased from August

through October reflecting the development of the white perch gonads for spawn-

ing the following spring. Only a few adult white perch having gonads in vary-
ing developmental stages were collected in November resulting in variable co-

efficients of maturity during this month. Coefficients of maturity were similar
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for white perch collected at experimental and control transects during each

month.

Fecundity (total number of yolk eggs) was determined for fish cov-

ering a wide range of total lengths (Appendix Table F-31). Fecundity ranged

from approximately 9,300 to 489,600 yolk eggs. The total number of yolk eggs

for fish in the length ranges of 211 to 220 millimeters and 231 to 240 milli
meters was highly variable. Mansueti (1961) noted that white perch spawned

only a portion of'he total number of eggs in their ovaries at any one time

and suggested that unspawned eggs ripen progressively and may be released

during two or three separate spawning acts. Use of gravid and partially
spawned white perch for fecundity analysis would explain the variation ob-

served in these data.

5) Length-Weight Relationships

Length-weight relationships were calculated for white perch males,

females, and both sexes combined (male, female and undefined sex) collected

by gill net at control (NMPW and NMPW) and experimental (NMPP and FITZ) tran-
sects (Table IV-F 4).. Coefficients of determination (r2), a measure of the

linear association of length and weight, were high for length-weight relation-
ships calculated for white perch collected during summer and fall. This in-
dicated that a high degree of the variation in weight was due to variation in
length. Low coefficients (r2) in spring probably resulted from collecting
fish in various stages of gonad development during the spawning season, be-

cause mature, gravid, ripe, and spent white perch of similar lengths vary con-

siderably in weight. During the spring season, the slope (b) of the length-

weight relationship for females from the experimental transects was steeper

than the slope for females from control areas, indicating that experimental

females were heavier at a given length than control females. Length-weight

relationships for white perch males and combined sexes collected during spring
had slopes that were lower than expected. These low slopes probably resulted
from collecting fish in different stages of gonadal development or from collect-
ing fish over a narrow range of lengths, such as an adult population during

the spawning season. Length-weight relationships for each category (males,

female, and both sexes combined) of white perch collected at experimental and

control transects during summer and fall were similar.

IV-F 15 science services division



Table IV-F 4

Length-Weight Relationships and Condition Factors (KTL) for White Perch Collected
by Gill Net at Control and Experimental Transects, Nine Mile Point Vicinity, 1977

Season Sex Control Transects (NHPE and NHPW)

Length-Weight Rel'ationship No. r KTL + S.D.**2*
Experimental Transects (NHPP and FITZ)

Length-Weight Relationship No. r QL + S.D.2

Spring

(Apr-Jun)

Sumner

(Jul-Sep)

Fall
(oct-Dec)

Hales

Females

Pooled

Hales

Females

Pooled

Hales

Females

Pooled

log w~

log w

log w

log w~
logw~
logw=

logw=
logw=
log w-

-2.83

-3.84
-4.73

+ 2.15 log TL '98
+ 2.60 log TL

+ 2.97 log TL

-4.62
-4.73

+ 2.93
+ 2.99

-5.28 + 3.22

log TL 131

log TL 138

log TL 732

-5.61

-5.74
-5.53

+ 3.37 log TL 31

+ 3.42 log TL 26-

+ 3.33 log TL 735

0.65

0.75

0.85

0.89

0.66

0.95

0.98

0.97

0.97

1.58 + 0.85

1.60 + 0.24

1.65 + 0.71

1.67 + 0.18

1.75 + 0.23

1.67 + 0.20

1.76 + 0.18

1.82 + 0.18

1.38 + 0.26

log w~

log w=
log w =

-2.11

-5.38
-3.26

log w

log w=
log w

-5.47

-5.35
-5.62

log w = -4.75
log w = -6.08

log w -5.43

+ 1.86 log TL 45

+ 3.25 log TL 54

+ 2.36 log TL 298

+ 2.98 log TL 124

+ 3.13 log TL 156

+ 3.28 log TL 566

+ 3.30 log TL 56

+ 3.25 log TL 43

+ 3.37 log TL 840

0.55

0.96

0.62

0.92

0.94

0.98

0.99

0.99

0.99

2.01 + 1.79

1.67 + 0.16

1.89 + 1.40

1.62 + 0.18

1 ~ 71 + 0.14

1.64 + 0.32

1.70 + 0.18

1.72 + 0.16

1.37 + 0.24

* Coefficient of Determination
**Condition factor (based on total length in mm) + standard deviation

8 Hales, females, and undefined sex.
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Condition factors, an indication of the relative plumpness or
well-being of the fish, were calculated for the same fish used for length-
weight relationships (Table IV-F,4). Condition factors for male and com-

bined sexes collected during spring were variable, indicating that the in-
dividual condition factors for these fish varied widely or fish of similar
lengths used in the calculations had different weights. Condition factors
calculated for perch (male, female, and both sexes combined) collected at
control and experimental transects were similar during each season.

6) Stomach Content Analysis

Stomach contents of adult white perch were examined to determine

what food items were ingested by fish collected at control and experimental

areas (Figure IV-F 5 and Appendix Table F-36). Numerically, Cladocera and

Amphipoda comprised the highest percentage of the stomach contents of fish
collected in each area. Dominant cladocera included Daphnia, Leptodora kindtii, and

affinis an,d unidentifiable amphipods. ~Da hnia, Leptodora kindtfi, and Gammarus

faciatus were found in more than 40 percent of the stomachs examined from each

area. Important indices (subsection III.A.6) calculated for food items found in
stomachs of control and experimental transect fish were similar; the more impor-

tant food items were cladocerans, amphipods, and 'fish.

d. Yellow Perch

1) Temporal and Spatial Distribution

Gill net catches of yellow perch were relatively small during the
springp while the largest catches occurred in July and October (Figure IV-F

2). Perch were more abundant along the nearshore depth contour (15 feet)
than along the deeper contours (Appendix Table F-6). At the nearshore sta-
tions, catches tended to increase from west to east, but no spatial pattern
w'as observed along the deeper contours. Only two yellow perch were caught

by
trawling.'ellow

perch were collected along the beaches by seine from May

through October (Table IV-F 3 and Appendix Table F-13). Catch rates were

highest during May,, but this was the result of a single large catch at station
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WHITE PERCtt

NUHERICAL ABUNDANCE (X)
CONTROL TRANSECTS EXPERIMENTAL TRANSECTS
LENGTH RANGE (em) 182-274 LEltGTH RANGE (em) 168-245
HO. OF STOMACHS EXAMINED 25 HO. OF STOMACHS EXAMINED 25
HQ. OF EMPTY STOMACHS 3 NO. OF EMPTY STOMACHS 2

YELLNt PERCH

NUHERICAL ABUNDANCE (S)
CONTROL TRANSECTS EXPERIMENTAL TRANSECTS
LENGTH RANGE (Irm) 162-278 LENGTH RANGE (mn) 129-277
NO. OF STOMACHS EXAMINED 25 HO. OF STOMACHS EXAMlttED 24
NO. OF EHPTY STOMACHS 4 NO. OF EHPTY STOMACHS 2

'

CLADOCERA 53$ CLADOCERA 44K AMPHIPODA 65K AMPHIPODA 96'4

AHPHIPODA 31K AMPHIPODA 47X

FISH 23K

CHIRONOHIDAE 55

FISH 6S

OTHER SX

CONTROL TRANSECTS

CHIRONOMIDAE 3X

FISH 4X

OTHER 2X

EXPERIMENTAL TRANSECTS

OTHER 12K

CONTROL TRANSECTS

OTHER 4'4

EXPERIMENTAL TRANSECTS

CLADOCERA 16K

1
IttPORTANCE INDEX (X)

CLADDCERA 16% AMPHIPODA 24%

1

IMPORTANCE INDEX (X)

AMPHIPODA 35K AMPHIPODA 484

FISH 51%

AttPHIPODA 64%

FISH 36X
FISH 20%

FISH 17%

OTHER 13K

CHIRONOHIDAE 4Y.

OTHER 12%

CRAYFISH 20%

OTHER 55

CRAYFISH SS

CHIRONOHIDAE 4S

OTHER 10»

CONTROL TRANSECTS EXPERIHEHTAL TRANSECTS CONTROL TRAHSECTS EXPERlttENTAL TRANSECTS

1
See section I I I.A.6.b.5.

Figure.IV-F 5. Stomach Content Analysis of Fish Collected by Gill Net at
Control (NMPW and NMPE) and Experimental (NMPP and FITZ)
Transects, Nine Mile Point Vicinity, 1977
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NMPP. Catches of yellow perch and frequency of capture were highest at sta-

tion NMPP.

2) Length Frequency Distribution

Adult yellow perch were collected by gill net during each month

(Appendix Table F-,19) and by beach seine from May through July (Appendix

Table F-24). Young-of-the-year first appeared in beach seine catches during

July and were collected through October. Young-of-the-year (c120 millimeters)

were first encountered in gill net samples during September and were collected

by this gear through November.

3) Age Class Distribution

Ages of yellow perch collected at control and experimental transects

ranged from ages I to VIII (Appendix Table F-34). Based on the mean total
length at each age class 'and the length frequency distribution of gill netted

fish (Appendix Table F-19), most yellow perch collected were ages II through

V. Mean total lengths of ages III, IV and V perch collected at experimental

and control transects were similar but age II fish collected at control tran-
sects were smaller than age II perch collected at experimental transects.
Low numbers of fish in age classes VI to VIII precluded comparison of control
and experimental fish in those age categories.

4) Spawning and Fecundity

Yellow perch migrate into the shallows of lakes to spawn during

spring, usually from mid-April to early May, when water temperatures range

from 8.9 to 12.2 C (Scott and Crossman 1973). Yellow perch eggs are extruded

in long, gelantinous, accordian-folded strings that usually become entangled

in the rooted vegetation or other substrates over which spawning occurs. Fe-

cundity of Bay of Quinte, Lake Ontario, yellow perch ranged from approximately
3,000 to 61,000 eggs for fish 131 to 250 millimeters in fork length (Sheri and

Power 1969).

Yellow perch prolarvae were collected in the Nine Mile Point area

from 30 April to 14 June (Texas Instruments 1978) when surface water temperatures
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along the 20-foot contour ranged from approximately 2.6 to 15 C (Appendix Table

G-3). High'est concentrations of prolarvae were collected from 30 April to
mid-May.

Coefficients of maturity were lowest from June through August,
suggesting that most spawning activity had been completed in the area by this
time. (Appendix Table F-27). Maturity values increased in September and

were highest during October and November reflecting the development or ma-

turation of the yellow perch gonads for spawning early the following spring.
Coefficients of maturity were similar for perch collected at control and ex-
perimental transects.

5) Length-Weight Relationships

All length-weight relationships calculated for yellow perch had

high coefficients of determination (r2), indicating that a high degree of
the variation in weight was due to variation in length (Table IV-F 5). All
length-weight relationships indicated that yellow perch increase faster, in
weight (become plumper) than they increase in length. Length-weight relation-
ships and condition factors calculated for control and experimental yellow
perch were similar. !

6) Stomach Content Analysis

Stomach contents of adult yellow perch were examined to determine
the food items ingested by fish collected at control and experimental transects
(Figure IV-F 5 and Appendix Table F-37). Numerically, amphipods (unidenti-
fiable adult amphipods and Gammarus ~faciatus and fish (Cottus sp.) were the

dominant food items in stomachs of control fish and amphipoda was the domin-

ant food item in the stomach of fish from the experimental area. These food

items plus filamentous algae, crayfish (Astacidae), and midges (Chironomidae)
I

frequently occured in stomachs of fish taken from both areas. Importance in-
dices '(see subsection III.A.6) ranked small fish as the most important food

item in stomachs of fish from the control area and amphipods as the most im-

portant food item in stomachs of fish from the experimental area.

IV-F 20 science services division



Table IV-F 5

Length-geight Relationships and Condition Factors (~ ) for Yellow Perch
Collected at Control and Experimental Transects, Nine Mile Point Vicinity, 1977

Season Sex Control Transects (NHPE and NHPN) Experimental Transects (NHPP and FITZ)

Length-weight Relationship No. r *
KTL + S.D.** Length-weight Relationship No. r KTL + S.D.

Spring
(Apr-Jun)

Suer
(Jul-Sep)

Hales log w = -5.47 + 3.26 logTL

Females log w = -5.32 + 3.20 logTL

Pooled log w = -5.03 + 3.07 logTL

Hales log w = -5.61 + 3.34 logTL

Females log w = -5.29 + 3.20 logTL

Pooled log w = -5.25 + 3.18 logTL

(21) 0.99

(40) 0.98

(105) 0.97

(83) 0.97

(210) 0.97

(384) 0.96

1.32 + 0.14

1.39 + 0.16

1.36 + 0.21

1.43 + 0.17

1.51 + 0.16

1.50 + 0.22

log w = -5.70 + 3.35 logTL

log w = -5.57 + 3.30 logTL

log w = -5.34 + 3.20 logTL

log w = -5.38 + 3.23 logTL

log w = -5.55 + 3.31 logTL

log w = -5.29 + 3.20 logTL

(19) 0.98 1.29 + 0.16

(29) 0.98 1.41 + 0.19

(103) 0.91 1 ~ 44 + 0.62

(81) 0.97 1.38 + 0.16

(182) 0.98 1.47 + 0.21

(368) 0.95 1.46 + 0.59

Fall
(Oct-Dec)

Males log w = -5.54 = 3.31 logTL

Females log w = -5.54 + 3.30 logTL

Pooled log w = -5.49 + 3.28 logTL

(41) 0.99

(52) 0.98

(187) 0.99

1.41 + 0.16

1.44 + 0.14

1.41 + 0.15

log w - -5.52 + 3.29 logTL (35) 0.99 1.38 + 0. 13

log w = -5.57 + 3.31 logTL (46) 0.98 1.40 + 0.20

log w "- -5.25 + 3.17 logTL (150) 0.93 1.44 + 0.84

* Coefficient of Determination
** Condition factor (based on total length in mn) + standard deviation

8 Hales, females, and undefined sex



e. Smallmouth Bass

1) Temporal and Spatial Distribution

Smallmouth bass were collected by gill net during each month of
the study (Appendix Table F-4). Although catches were low, smallmouth were

most abundant during summer and least abundant during fall. Catch rates
were highest along the inshore contour. Based on annual mean catch rates of
the stations on the inshore contour (15-foot), smallmouth bass were most

abundant at the two experimental stations (NMPP and FITZ). Catch rates at
stations on the remaining contours were low. No smallmouth bass were

collected by trawl, and only one was collected by beach seine.

2) Length Frequency Distribution

Smallmouth bass collected in gill nets ranged from about 150 to
430 millimeters long (Appendix Table F-17). During the summer months fish
were distributed uniformly across the entire range of lengths, but during

l

the spring larger bass predominated. All smallmouth bass collected by gill
nets were yearlings or older.

3) Age Class Distribution

Ages of smallmouth bass collected at control and experimental tran-
sects ranged from age .II to XI (Appendix Table F-32). The low numbers of
fish in each age class precluded a comparison of fish from the control and

experimental areas.

4) Spawning and Fecundity

Smallmouth bass spawn in late spring and early summer, usually
from late May to early July. Smallmouth spawn in 2 to 20 feet of water on

a sandy, gravel, or rocky substrate often near rocks, logs, and sometimes

dense vegetation (Scott and Crossman 1973). Nest building takes place over

a wide range of temperatures (12.8-20.0'C) but actual spawning most often
occurs when temperatures range between 16.1 and 18.3'C. The number of eggs

spawned (fecundity) varies with the size of the female but ranges from 5,000

to 14,000 eggs.
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No smallmouth bass eggs or larvae were collected in the Nine Mile
Point vicinity ichthyoplankton samples (subsection IV.E). Since few small-
mouth bass were collected during 1977, data on coefficients of maturity were

limited (Appendix Table F-25). Likewise, few gravid smallmouth females were

collected but fecundity ranged from about 2,800 to 20,400 eggs (Appendix. Table
F-30) . Smallmouth bass selected for fecundity analyses from impingement samples
at James A. FitzPatrick contained from 5,387 to 26,385 eggs (Appendix Table
H-25).

5) Length-Weight Relationships

Length-weight relationships were calculated for males, females, and

both sexes combined (Table IV-F. 6). The linear relationship betwe'en lengths
and weights of bass was high for fish collected during summer, indicating
that the variation in weight was due to the variation in length. Length-weight
relationships for Summer fish indicated that bass increase in weight faster
(become plumper) than they increase in length. Length-weight relationships
for bass collected at the experimental and control areas during summer were
similar.

6) Stomach Content Analysis

Stomach contents of adult smallmouth bass were examined to deter-
mine what food items were injested by bass collected at control and experi-
mental transects (Appendix Table F-35). Crayfish (Astacidae), fish, and

aquatic insects were the only food items found in the smallmouth bass sto-
machs examined, and no differences between control and experimental areas
'could be detected.
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Table IV-F 6

Length-Weight Relationships and Condition Factors (K ) for Smallmouth Bass
Collected at Control and Experimental Transects, Nineeiile Point Vicinity, 1977

Season Sex Control Transects (NHPE and NHPH)
* **

Length-weight Relationship No. r KTL + S.D.

Experimental Transects (NHPP and FITZ)

Length-weight RelationshiP Ho. r KTL + S.D.
2

Spring
(Apr-Jun)

Hales

Females

Pooled

HC

NC

NC

NC

NC

NC

NC

log w = -1.49 + 1.67 log TL (5)
log w ~ -2.57+ 2.13 logTL (ll)

NC

0.60 2.34 + 1.69
0.82 1.77 + 1.22

Sumner

(Jul-Sep)

Hales log w = -5.89 + 3.43 logTL

Females log w -5.17+ 3.16 logTL

Pooled log w = -5.41 + 3.25 logTL

(13) 0.98 1.57 + 0.30

(22) 0.96 1.67 + 0.17

(39) 0.97 1.63 + 0.22

log w ~ -5.01 + 3.09 logTL (23)

log w ~ -5.31 + 3.21 logTL (28)

log w ~ -5 ~ 17 + 3.16 logTL (69)

0.98 1.65 + 0.18
0.97 1.70 + 0.23
0.97 1.67 + 0.20

Fall
(Oct-Dec)

Hales

Females

Pooled

log w = -5.54 + 3.31 logTL

NC

(4) 0.94 1.66 + 0.20 NC

NC

NC

HC

NC

* Coefficient of Determination
** Condition factor (based on total length in ran) + standard deviation

f Hales,, females, and undefined sex

NC = Relationship was not calculated because low catches



i
G. WATER QUALITY

During 1977, water samples from Lake Ontario were collected to monitor
water quality and temperature in the vicinity of Nine Mile Point and to evaluate

potential effects
generating plants

of the operation of Nine Mile Point and James A. FitzPatrick
on nearshore water quality.

1. Lake Ontario Thermal Profiles

Thermal profiles were obtained at the 100-foot contour of the NMPW,

FITZ, and NMPE transects each week during the study (Appendix Table G-1). Ex-

amination of these profiles and of the temperature of surface (3-foot) and bot-
tom (100-foot) strata at these three transects revealed the presence of cold,
hypolimnetic water intrusions during the summer (Figure IV-G 1). Comparisons of
weekly temperature profiles among the three transects revealed that surface water

temperatures at the FITZ transect (nearest the discharges) exceeded those at either
or both the NMPW and NMPE transects by 1'C or more on only four occasions (once

each in June and May and twice in July).

Surface temperatures.- taken during collection of monthly and twice

monthly water quality samples revealed elevated temperatures (maximum 1.3'C) at
the 20-foot contour of the FITZ transect (near the James A. FitzPatrick discharge)
on two sampling days and at the 40-foot contour (maximum 2'C) on three days (see

Appendix Tables G-2 and G-3). At the NMPP transect near the Nine Mile Point dis-
charge, surface temperatures exceeded by at least 1'C those of one or both con-

trol transects, NMPW and NMPE, on 12 of 17 and 8 of 17 sampling dates at the 20-

foot and 60-foot contours respectively. Maximum thermal diff'erence between ex-

perimental and control 'transects occurred August 30 when the NMPP 20-foot contour

surface temperature was 6'C higher than that recorded at the NMPE transect (Ap-

pendix Tables G-2 and G-3). The thermal plume at the NMPP transect is more pro-
nounced, probably due to the difference between the Nine Mile Point and James A.

FitzPatrick discharge structures (jet diffusion at J.A. FitzPatrick).

2. Temporal and Spatial Distribution of Selected Parameters,
Including Radiological Data

Three water quality sampling programs were conducted during the 1977

study. Refer to subsection. III.A.7 for a complete description of the sampling

programs. In ord'er to describe spatial and temporal trends in the water quality
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data, all 20- and 25-foot contour surface data were combined and compared to com-

bined surface data from the 40-, 45-, and 60-foot contours for each transect.
Bottom samples at the 25- and 45-foot contours were evaluated individually as no

bottom samples were collected at the other contours. These groupings were made

in order to compare inshore versus offshore areas in the Nine Mile Point vicinity.

20
SURFACE

BOTTOM

MEAN
VALUE

12

APR MAY JUN JUL AUG SEP OCT NOV DEC

Figure IV-G 1. Seasonal Variation in Water Temperatures (monthly
means and range of weekly values for the NMPW, NMFP

and NMPE transects) at Surface (3 foot) and Bottom
(100 foot) Strata along the 100-Foot Depth Contour 0
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Seven of the water quality parameters measured in the vicinity of
Nine Mile Point during 1977 are discussed in detail: dissolved oxygen (DO),

nitrate nitrogen, phosphorus, silica, calcium, sulfate, .and total and suspended

solids. These parameters were selected because of their roles in the biological
processes in the waters around Nine Mile Point or their importance in general
water quality evaluations. In addition, toxic and trace metals and organic con-

taminants are briefly discussed.

a. Dissolved Oxygen

Dissolved oxygen concentrations were high in spring, fall, and winter
and only slightly lower during summer (Table IV-G 1). These temporal differ-
ences were probably due to turbulence from wind and wave activity. The lowest
dissolved oxygen value (6.9 milligrams per liter) was observed at the NMPW tran-
sect during May, but this concentration is more than adequate to sustain all
aquatic life in the area. No differences between inshore (20- and 25-foot con-

tours) and offshore (40-, 45-, and 60-foot contours) or between control and ex-

perimental areas were observed (Table IV-G 2).

b. Nitrate

Nitrate concentrations at all transects decreased from April through
August followed by increases from September through December (Table IV-G 1).
Highest monthly mean values were found in December. Inshore areas (20- and 25-

foot contours) and bottom samples had slightly higher nitrate values, but no

differences were found among transects (Table IV-G 2 and Appendix Table G-4).

c. Phosphorus

Lowest orthophosphorus levels were found during May, June, and July
(Table IV-G 1). Monthly changes in orthophosphorus were related to phytoplank-
ton activity; the lower orthophosphorus levels were associated with increased
phytoplankton density (see Phytoplankton subsection IV.A). Lowest total phos-
phorus was found during July and August but very little annual variation was

ob-'erved

(Table IV-G 1). No spatial differences were found for total or orthophos-
phorus, either among transects, between inshore and offshore groups, or with
depth (Table IV-G 2 and Appendix Table G-4).
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Table
IV-('onthly

Variation. in Selected Water Quality Parameters Collected in the Vicinity of Nine Mile Point, 1977

Parameter

Dissolved oxygen
(mg/t-O.O.)

Nitrate
(g/t-N)

Hean
Range
St.O.~
No.

Hean
Range
St.o.
No.

Apr

13.6
12.0-15.4
1.6
18

0.27
0.18-0.32
0.05
16

.12.4
6.9-14.4
2.2
18

0.28
0.18-0.53
0.12
16

Jun

11.2
10.7-11.8
0.4
17

0.19
0.11-0.29
0.08
16

Jul

10.4
8.9-11.6
0.9
18

0.09
<0.04-0.19
0.06
16

Aug

9.8
9.0-10.4
0.5
12

0.04
<0.02-0.07
0.02
16

Sep

10.0
9.0-11.3
0.7
18

0.16
0.03-0.43
0.12
16

10.2
9.7-10.9
0.3
18

0.21
0.19-0.23
0.02
16

Nov

10.8
10.1-11.4
0.4
18

0.22
0.13-0.31
0.09
16

12. 5
12.0-13.1
0.4
12

0.30
0.29-0.32
0.01
10

Total phosphorus
(mg/t-P)

Hean
Range
St.0.
No.

0.021
0.010-0.055
0.010
22

0.023
0.011-0.034
0.006
22

0.026
0.020-0.037
0.004
22

0.019
0.007-0.047
0.010
22

0.017
0. 003-0. 047
0.011
22

0.029 0.022
0.014-0.068 0.014-0.061
0.014 0.011
22 22

0.018
0. 008-0.032
0.008
22

0.018
0.012-0.029
0.005
16

Orthophosphorus
(mg/s-P)

Hean
Range
St.0.
No.

0.009
0.005-0.012
0.002
16

0.004 0.004
<0.002-0.008 <0.002-0.010
0.002 0.002
16 16

B.o.** 0.005 0.007
<0.002-0.010 0.002-0.031
0.003 0.008
16 16

0.005
0.003-0.013
0.003
16

0.008
<0.002-0.011
0.004
16

0.009
0.006-0.012
0.002
10

H
I

.A
c

Silica
(mg/t-SI03)

Calcium
(mg/s-Ca)

Sulfate
'(mg/t-504)

Hean
Range
St.D.
No.

Hean
Range
St.D.
No.

Hean
Range
St.o.
No.

0.43
0.34-0.65
0.12
16

45.4
39.6-49.4
2.7
10

29.0
27.7-30.8
1.1
10

0.66
<0.05-1.32
l. 24
16

47.7
44.5-51.5
2.5
10

30.8
28.0-39.3
3.6
10

0.07
<0.05-0.17
0.03
16

38.7
27.5-52.2
7.5
10

31.3
27.2-37.0
3.3
10

0.16
0.08-0.34
0.06
16

48. 6
41.3-59.2
6.7
10

37.0
33.9-42.6
3.1
10

0.19
0.11-0.56
0.12
16

43.2
37:4-47.7
2.9
10

33.8
30.8-36. 4
2.0
10

0.45
0.09-1.73
0.46
16

46.2
42.0-52.7
4.6
10

27.4
26.7-28.7
0.7
10

0.41
0.33-0.67
0.09
16

36.5
32.1-42.1
3.1
10

22.9
20.8-25.4
1.8
10

0.38
0.20-0.60
0.16
16

34.2
26.9-45.1
8.6
10

30. 3
20.7-36.9
8.2
10

0.33
0.25-0.39
0.05
10

36. 6
30.2-44.7
6.9
10

27..1
26.2-27.8
0.5
10

iO
0I
5
0

(O

O

Total solids
(mg/L - TS)

Hean
Range
St.o.
No.

Total suspended solids Hean
(mg/t-TSS) Range

,St.O.
No.

271
144-636
100
22

2.4
0.2-5.2
2.1
22

322
'167-670
115
22

0.6
<0.1-2.0
0.5
22

272
141-410
92
22

0.7
«0. 1-2.6
0.7
22

231
179-339
40
22

1.1
0.1-2.1
1.0
21

260
210-365
44
22

1.8
<0.1-6.0
1.5
22

224
138-288
31
22

1.9
0.8-7.0
1.9
22

218
160-261
28
22

2.1
0.2-11.4
2.5
22

191
131-249
35
22

2.1
0.6-4.0
1.4
22

196
170-221
16
]6

3.4
1.8-5.2
0.8
16

0I
iO

IL
C
Ol

0
5

Standard deviation.
*f

B.D. — >5(C of the values calculated were below detectability.

1
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/
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Table IV-G 2

Spatial Distribution of Selected Water Quality Parameters Collected
and Control Areas, Nine Mile Point Vicinity, 1977

from Experimental

Parameter
Control
(NMPW)

Experimental Control
(NHPP-FIT2)* (tiMPE)

Surface - 20- and 25-Ft Contours

Nest East

Surface—
Nest
Control
(NHPN)

Experimental
(NMPP-FIT2)*

East
Control
(NHPE)

40-. 45-, and 60-Ft Contours

Dissolved oxygen
(mg/t-o.o )

Nitrate
(mg/s-N)

Total phosphorus
(mg/t-p)

Orthophosphorus
(mg/t-P)

Silica
(mg/t Si02)

Calcium
(mg/t-Ca)

Hean
Range
St.D.**
tto.

Mean
Range
st.o.
No.

Mean
Range
St.D.
No.

Mean
Range
st.o.
No.

Hean
Range
St.O.
No.

Hean
Range
St.D.
No.

10.9
6.9-15.4
2.02
25

0.21
0.03-0.53
0.14
17

0.025
0.008-0.061
0.016
26

0.007
<0.002-0.031
0.007
17

0.40
<0.05-1.73
0.46
17

42.2
28.2-59.2
10.41
9

11.1
8.9-15.4
1;62
24

0. 20
0.03-0.53
0.12
26

0.023
0.007-0.061
0.012
35

0.007
<0.002-0.024
0.005
26

0.34
<0.05-1. 34
0.33
26

41.8
26. 9-50. 1

6.38
18

11.5
9.1-15.4
1.60
25

0.18
<0.02-0.40
0.11
17

0.021
0.010-0.036
0.007
26

0.005
<0.002-0.010
0.003
17

0.29
<0.05-0.77
0.22
17

39.7
27.5-46.3
7.92
9

11.1
8.9-15.4
1.58
25

0.18
0.02-0.36
0.10
17

0.021
0.011-0.043
0.007
26

. 0.005
<0.002-0.010
0.003
17

0.29
<0.05-0.70
0.21
17

43.0
28.2-58.0
9.35
9

11.1
8.9-15.4
1.52
25

0.19
0.02-0.32
0.10
26

0.021
0.003-0.047
0.008
35

0.005
<0.002-0.012
0.004
26

0. 27
<0.05-0.65
0.18
26

42.0
27.5-52.8
6.81
18

11.4
9.3-15.4
1.64
25

0. 17
0.03-0.29
0.09
17

0.020
0.008-0.032
0.007
26

0.006
<0.002-0.013
0.004
17

0.25
<0.05-0.52
0.15
17

40.5
27.3-51.5
8.30
9

IO

n
O

nI
Ot

O

nI
ot

0.
C
I/t
e

Sulfate
(mg/t-504)

Total solids
(mg/t-TS)

Total suspended solids
(mg/t-TSS)

Hean
Range
st.o.
No.

Hean
Range
St.D.
No.

Mean
Range
St.D.
No.

31.5
25.0-42.6
5.86
9

296
197-670
124
26

1.7
<0.1-4.0
1.1
26

29.6
20.7-36.9
4.77
18

245
171-421
56
35

2.1
<0. 1-11.4
2.4
35

See subsection III-A7 for details of sampling locations.
**

Standard deviation.

30.8
22.9-36.9
4.81
9

254
177-403
67
26

1.6
<0.1-6.4
1.6
26

32.5
27.0-42.5
6.27
9

240
157-488
78
26

1.8
<0.1-5.6
1.4
26

29.5
20.7-36.9
4.70
18

232
116-392
68
35

1.8
<0.1-9.4
1.8
35

30.1
27.0-36.9
4.91
9

223
131-367
53
26

1.3
<0.1-5.2
1.4
26



d. Silica

Lowest values were observed during May, June, and July and were at or
near the detectability limit of 0.05 milligrams per liter (Table IV-G 1). In-
shore surface samples had slightly higher levels of silica when compared to off-
shore samples, and silica decreased slightly from western to eastern transects
(Table IV-G 2). Bottom samples, however, revealed offshore increases in annual

mean values. None of the changes in silica levels could be attributed to power

plant operation.

e. Calcium and Sulfate
7

;.j

Monthly variations in both calcium and sulfate concentrations were

very small. Lowest mean calcium and sulfate concentrations were observed in
November and October, 34.2 and 22.9 milligrams per liter respectively (Table

IV-G 1). Sample variability, although slight, masked any annual spatial trends

that might exist among transects (control versus experimental), between inshore

and offshore areas, and between depths (Table IV-G 2).

.3

f. Solids

Total solids decreased during fall and winter while suspended solids
increased (Table IV-G 1). The lower water temperatures during fall and winter

resulted in a decreased dissolution rate of some solids (creating lower dis-
solved solids 'and therefore lower total solids). High winds and wave action

resuspended bottom sediments, and this plus shoreline and Oswego River runoff
caused higher suspended solids. The increase in suspended solids was not high

enough to cause an increase in total solids, resulting in the seemingly incon-

gruous situation of total solids decreasing while total suspended solids in-
creased. Total solids, considering both surface and bottom samples, were high-

est at inshore locations and at the west transect (nearest the Oswego River).

Surface samples were higher in total solids (mean = 248 milligrams per liter)
than bottom samples (mean = 213 milligrams per liter); in surface samples,

total solids were highest along the inshore contours at the experimental tran-

sects. In bottom samples, suspended solids were greatest at the offshore

contour.

I
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g- Metals (Common, Trace, and Toxic)

Seasonal variability was limited with respect to the commonly oc-

curring metals. Sodium showed a slight increase during winter although con-

centrations of nickel, manganese, and magnesium varied little throughout the

year.

Of the trace metals, beryllium and vanadium levels were at or below

the detectability limit during the entire year. Selenium was detectable only

during August, September, and December. No inshore-offshore or surface-bottom

differences were found for any of-'these metals.

Cadmium, chromium, mercury, and silver concentrations never exceeded

the detection limits for these elements. Copper, lead, zinc, and arsenic were

commonly encountered at levels above those of minimum detection but never at
levels harmful to organisms found in the area or in excess of EPA standards

(USEPA 1976b). No spatial trends could be determined among transects, since metal

analyses were conducted only on samples from the NMPP/FITZ transect (Appendix

Table G-4).

h. Indicators of Organic Pollution

No temporal or spatial trends among transects were apparent for bio-
logical oxygen demand (BOD~), chemical oxygen demand (COD), total coliform bac-

teria, or carbon chloroform extract (CCE). Total coliform bacteria and COD

were higher in surface than bottom samples. No pollution problem was indicated
from either coliform or COD analyses, as no monthly. value exceeded either state
or federal regulations. No effects of plant operations on these parameters were

observed.

Radioactivity

Gross alpha and gamma spectroscopy were below detection limits for
all but some very low gross alpha values in June and August. Gross beta and

tritium were found in low concentrations which did not exceed ambient Lake

Ontario levels. No differences were determined between experimental and con-

trol areas.
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SECTION V

RESULTS AND DISCUSSION — IN-PLANT STUDIES

A. INTRODUCTION

When a natural water body such as Lake Ontario is used for cooling an

electric power station, debris, fish, larger invertebrates, and small planktonic
organisms are drawn into the cooling water system. Debris, fish, and large inver-
tebrates are impinged on the bar racks and traveling screens and consequently
removed from the cooling water. The small planktonic organisms, on the other
hand, pass through the screens and subsequently through the entire cooling water
system to be discharged back into the lake.

Both the Nine Mile Point and James A. FitzPatrick power stations have

once-through cooling systems with offshore submerged intakes and discharges (see

Section II). At maximum operation the Nine Mile Point station requires 597 cubic

feet per second (cfs) of cooling water while the James A. FitzPatrick station re-

quires 825 cfs. The results presented in this section of the report document the

entrainment and impingement at both power stations during 1977, satisfying the

NRC and NPDES permit requirements to monitor the plants for potential effects on

the aquatic biota.

Water from Lake Ontario enters the cooling water systems at the Nine

Mile Point and James A. FitzPatrick stations through separate submerged intake

structures located directly offshore of each plant near the 25-foot depth con-

tour. Water velocity at the intake ports at Nine Mile Point is approximately

1 8 feet per second (fps) with all circulating pumps running; at FitzPatrick,
intake velocity is about 1.2 fps. Fish entering the cooling water systems are

impinged on traveling screens and subsequently backwashed from the screens into
washwater sluiceways where the impingement collection baskets are located. There

are no facilities at either station to return impinged fish to the lake so they

are consequently removed from the Lake Ontario ecosystem.

f

Specific studies of fish impingement at Nine Mile Point Unit 1 began

in the spring of 1972 while impingement studies at FitzPatrick were initiated
when the plant started operating in 1975. The impingement of fish on the travel-
ing screens at these two plants has been monitored so that the total loss of

V-A 1 science services division



fish, in terms of numbers and weights, could be estimated each year. In addi-

tion to estimating annual impingement, the principal objectives of the 1977 im-

pingement progr'am were to: 0]
~ Determine the species composition of the impinged fish

~ Describe the seasonal patterns of impingement rates

~ Characterize daily variations in impingement rates

Phytoplankton, zboplankton, and fish eggs and larvae in the cooling

water pass through the traveling screens and subsequently through the circu-

lating pumps, condenser tubes, and discharge structures. The stresses these

organisms are exposed 'to include temperature changes, mechanical abrasion,

shear forces, pressure changes, and exposure to biocides which act indepen-

dently or syne'rgistically to affect the entrained organisms. Although entrain-
,)

ment kills some of the aquatic biota in the cooling water, it may also produce

subtle nonlethal short-or long-term effects, be beneficial, or in some cases,

produce no identifiable response. Phytoplankton as a group can survive higher

temperatures than zooplankton and ichthyoplankton (Marcy 1975) and are less vul- ,

nerable to mechanical damage because of their smaller size. Not only are phyto-

plankton more tolerant to entrainment effects, but they also have the greatest

capacity to regenerate losses following entrainment (Morgan and Stross 1969).

Zooplankton also have relatively short regeneration times and can replace

entrainment losses quickly (Churchill and Wojtalik 1969, Heinie 1969).

Entrainment studies at the Nine Mile Point and James A. FitzPatrick

stations were initiated about the same time as the impingement studies and com-

prehensive results of this earlier work was presented in the 1973 Nine Mile
Point Report (QLM 1974) and the 1976 Annual Report for Nine Mile Point (LMS 1977a).

The 1977 entrainment program at Nine Mile Point was conducted to document the

species compositiion and seasonal variation in entrainment of ichthyoplankton.

Previous studies at Nine Mile Point concerning entrainment of phytoplankton and

microzooplankton (QLM 1974 and LMS 1975a) have established no significant impact

on these two biotic groups so only ichthyoplankton was addressea during the 1977

study (see Section II.B for methods). At the James A. FitzPatrick station, the

1977 program included both entrainment and viability (mortality) studies on phyto-

V-A 2 science senrices division



plankton, zooplankton, and ichthyoplankton. The major objectives were to:

~ Determine entrainment rates for the zooplankton and ichthyo-
plankton communities at the FitzPatrick plant

~ Describe the potential effect of entrainment on the phyto-
plankton community by monitoring chlorophyll a levels and
primary production (~"C method) at several locations in the
plant and lake

~ Estimate the percent mortality due to entrainment in the zoo-
plankton and ichthyoplankton components of the aquatic biota.

Since plant operations have a direct impact on the effects of impinge-

ment and entrainment (i.e., changing intake velocities and discharge tempera-

tures), certain parameters describing plant operation for each day of 1977 are

presented in Appendix Tables H-1 and H-2.

Fo
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B. IMPINGEMENT

1. Nine Mile Point Nuclear Station

a. Species Composition

Impingement sampling at Nine Mile Point during 1977 resulted in the

collection of 51 fish taxa, 46 of which were identified to species (Table V-B 1).

Table V-B 1

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

Corrr>on Name*
Number Weight (g)w*

Collected Collected
Estimated

Number
Estimated'*
Weight (g)

I
('

r

>n ed

Alewife
American eel
Black crappie
Bluegill
Bluntnose minnow
Bowfin
Brook stickleback
Brown bullhead
Brown trout,
Burbot
Carp
Central mudminnow
Channel catfish
Cisco
Coho salmon
Creek chub
Cyprinidae
Emerald shiner ~

Freshwater drum
Gizzard shad
Golden shiner
Goldfish
Johnny darter
Lake chub

1Lake trout
Largemouth bass
Logperch
Longnose dace
Nottled sculpin
Northern hogsucker
Northern pike
Pumpkinseed
Rainbow smelt
Rainbow trout
Rock bass
Salmon (unidentified)
Salvelinus sp
r>Cu > nfdenelfled)
Sea lamprey
Smr:llaquth bass
Splake r

Spottail shiner
Stonecat
Tadpole madtom
Threespine stickleback
Trout-perch
White bass
White perch
White sucker
Yellow perch
Unidentified

Total

28,213
161

9
33
26

1

112
40

7
39

2
33

2

314
2

3,124
4
5

629
45
10

2
1

3
1,217

1

3
29

15,614
2

411
1

8
1

38
126

8
742

70
2

879
280

1,428
3,706

34
483

26
57.931

370>343 '
55,127.5

50.6
60.6,
44.6

105.7
98.3

3>447.6
12>753 '
36>662 '
3,716.4

169.3
34 F 1

10.3
643.5
37.3
12.0

1,737.8
894.2

291,773.4
25.9

1.532.8
1,022.0
1>192.4
1,522.2

768.9 i
5.7

24.5
4>190.9

NA
2>699 '

799.2
68>827 '
1,520.2

88>430.9
8.6

88.6
HA

6,591.5
64>595.4
4,639.9
6,284.6
3,187.7

10.0
1>601.6
2,777.0

23,000.2
109>442 '
13,595.6
23>485 '

10.0
1,209,603.8

65>187
376

22
77
60

2
258

95
16
91

4
77

5
2
2
5
2

747
4

7,362
9ll

1>427
106
23

4
2
7

2,861'
7

69
36,653

4 .
971

2
19

2
89

296
20

1,737
165

5
2,073

661
3>353
8 >596

RO

1,137
62

134,847

871,765.2
130>000.2

118.9
141. 0
104. 0
252.1
229.8

8.190.0
30>315.4
85.472.1
8.576.3

389.4
81.3
23.8

1,534.5
88.9
28.6

4,128.1
2,132.3

691>661.8
61. 3

3>578.7
2,342.1
2,821.1
3>627.5
1>774.4

13.2
57.7

9>873.0
NA

6>436.1
1,902.8

162>507.1
3,590.2

209,547.0
20.5

211.3
NA

15>576.0
151>627 F 1

11>424.3
14>719 '

7>603 '
23 F 1

3.773.4
6>550 3

54,263.3
258,892.8
32,253.1
55,423.0

23.1
2>855,750.2

I
*Corrnen names are according to a list of coanon and scientific names of fishes

from the United States and Canada. 1970. Amer. Fish. Soc. Spec. Publ. No. 6,
3rd ed.

"Weights of undamaged impinged fish.
'NA ~ Not available.

Species identification of lake trout and splake and mottled and slimy sculpin
is tentative because of overlapping identifying characteristics.
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Alewife and rainbow smelt comprised approximately 75 percent of the

total number of fish collected and were the dominant species collected during
each month of the study (Appendix Table H-3). Rainbow smelt dominated January,

February and December samples, and alewife dominated samples taken from April
through August and in October. The abundance of these two species was similar
in March, September and November. Seven species (alewife, mottled sculpin,
rainbow smelt, rock bass, spottail shiner, white perch, and yellow perch) were

collected during every month of the study. Eleven other species were found dur-

ing at least 9 of the 12 months.

Alewife, gizzard shad, burbot, and rock bass comprised 65 percent of
the total fish biomass collected (Table V-B 1 and Appendix Table H-4). Gizzard

shad was the dominant species collected during February and March, and from

October through December, while alewife dominated samples collected from April
through June. Burbot dominated July through September samples and rock bass

were dominant only during January.

b. Temporal Distribution

The temporal distribution for total catch rate (number collected per

1000 m of water sampled) was characterized by peak periods of abundance in May,. 3

August and November (Figure V-B 1). The temporal abundance of alewife and rain-
bow smelt followed the same general trend outlined for total catch while gizzard

shad were prevalent only during the colder months.
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Figure V-B 1. Seasonal Variation in Impingement Rates at Nine Mile Point
Station Unit 1, January-December 1977
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Diel variation in catch rates (number impinged per hour) were observed

in day and night impingement samples collected each Wednesday during 1977.

Generally, catch per hour was greater at night than during the day but the mag-

nitude of the difference between corresponding noturnal and diurnal catch rates

varied from month to month (Figure V-B 2).

35
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C3 DAY

~ NIGHT

30

25

cb- 20

C)
Lbb
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Cb

15

10

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

Figure V-B 2. Diel Variation in Impingement Rates at Nine Mile Point Nuclear .

Station Unit 1 during 1977
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c. Estimated Impingement

The estimated total number of fish impinged at Nine Mile Point during
January-December 1977 was approximately 135,000 (Table V-B 1). The estimated

total weight of these fish was approximately 2900 kilograms. Monthly estimated

total numbers and weights are given in Appendix Table H-5.

d. Length Frequency

Length frequency distributions for alewife, rainbow smelt, smallmouth

bass, white perch, and yellow perch (Appendix Table H-6 through H-ll) showed that
generally adult and subadult fish were impinged from January through June or July.
Young-of-the-year were first encountered during late spring to mid-summer (June

through August) and dominated samples collected from August through December.

Total lengths of impinged threespine stickleback fell within a length

range of 21 to 80 millimeters (Appendix Table H-9). Modal lengths of stickle-
back collected during each month of the study suggested that primarily adult and

subadult fish were impinged.

2. James A. FitzPatrick Nuclear Station

a. Species Composition

Impingement sampling at James A. FitzPatrick during 1977 resulted in
, the collection of 53 fish taxa, 50 of. which were identified to species (Table

V-B 2) Alewife and rainbow smelt comprised approximately 85 percent of the

total number of fish collected. January through June and September through

December samples were dominated by one or both of these species and July and

August samples were dominated by johnny darter and rock bass (Appendix Table

H-12). Five species (alewife, mottled sculpin, rainbow smelt, white perch, and

yellow perch) were collected during every sample month. Thirteen other species

were found during at least 9 of the 12 months.

Alewife and gizzard shad comprised almost 70 percent of the total fish
(

biomass collected (Table V-B 2 and Appendix Table H-13). Generally, gizzard shad

dominated samples taken during January, November and December while alewife was
)

the dominant species collected from .March through June. Other species 'that were

prominent at times, in terms of biomass, were rainbow smelt, rock bass, small-
mouth bass, and white perch (Appendix Table H-13).
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Number

Table V-B 2

and Weight of Fish Collected during Impingement Sampling and the Estimated
Annual Impingement, James A. FitzPatrick Nuclear Station, 1977

Common Name*
Number

Collected
Weight (g)"* Estimated Estimated**
Collected Number Weight (g)

Alewife
American eel
Black bullhead
Black crappie
Bluegill
Bluntnose minnow
Bowfin
Brassy minnow
Brook stickleback
Brown bullhead
Brown trout
Burbot
Carp
Central mudminnow
Channel catfish
Chinook salmon
Cisco
Coho salmon
Creek chub
Cyprinidae
Emerald shiner
Fathead minnow
Freshwater drum
Gizzard shad
Golden shiner
Goldfish
Johnny darter
Lake chub

1Lake trout
Largemouth bass
Logperch
Longnose dace
Mottled sculpinl
Northern pike
Pumpkinseed
Rainbow smelt
Rainbow trout
Rock bass
Salvelinus sp
~Sea amprey
Smallmnuth bass
Splake 1

Spottail shiner
Stonecat
Tadpole madtom
Threespine stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch
Unidentified

Total

80,659
20

1

14
49

109
4

13
216
46

7
26

2
80

8
3
5
2
2
2

478
11
13

4,550
16
15

365
41
28

4

5
1,314

1

54
40,808

1

478
5

18
228

12
2,383

31
15

1,890
661

8
1,511
4,686

29
586

6
141,523

1,518,378.5
6,569.1

8.3
40.1

170.6
238.5
216.9
21.4

'06.2
4,819 ~ 9

13,193.4
15,697.6
4,950.0

354.8
102.5

2,570.3
206.0

4,134.8
74.3
3.3

1,964.5
22.4

373.2
357,376.5

152.9
2,102.9

710.6
990.1
329.4
249.9

16.4
39.2

4,307.4
715.2

2,377.5
167,731.7

1,020.9
74,789.3

50.1
4,245.3

126,293.5
152.8

11,044.0
1,546.5

39.8
3,310.6
7,250.6

112.0
41,622.8

260,527.7
9,719.5

30,353.0
70.1

2 683 564.8

185,432
62

8
39

119
253

9
30

507
119

15
67

5
187

18
7

12

5
4

1,144
25
31

10,931
38
36

953
96
66
14

9
ll

3,137
2

128
98,563

2
1,146

12
42

538
28

5,970
73
34

4,442
1,550

18
3,830

11,617
70

1,495
10

332,963

3,585,644.8
16,855.2

62.3
139.2
412.2

553.1'03.4

49.4
484.2

12,379.2
31,207.7
37,982.1
11,550.0

833.9
243.2

6,195.3
487.4

9,859.9
177.2

7.8
4,655.7

51.7
890.0

844,285.9
361.3

4,983.4
1,704.2
2,460 '

853.5
682.9
37.8
92.3

10,206.2
1,705.5
5,561.4

402,614.3
2,355.9

179,578.1
119.1

10,063.5
297,438.6

366.7
27,325.1
3,653.1

91.8
7,772.5

16,998.0
265.3

101,832 '
621,417.8
23,637.6
77,204 F 1

155.3
6,367,029.3

*Conn!on names are according to a list of common and scientific names of fishes
from the United States and Canada. 1970. Amer. Fish. Soc. Spec. Publ. No. 6,3rd ed.

**Weight of undamaged impinged fish.
1 Species identification of lake trout and splake and nettled and slimy sculpin
is tentative because of overlapping identifying characteristics.
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b. Temporal .Dis tribution

The temporal distribution for total catch rate (number impinged per
'000

m of water sampled) was characterized by a spring maxima and a winter3

minima (Figure V-B 3). The traveling screens were inoperable from 22 August

through 22 September and samples were not collected during this period. There-

fore, catch rates for August were based on samples collected during the first
three weeks of the months and September rates were based on samples collected

during the last week of September. Catch rates for alewife followed the same

general temporal pattern exhibited by the total catch while catch rates for
rainbow smelt and gizzard shad were high only during the cooler months.

2.0

I
I
a
II;
4

—TOTAL CATCH

@OTHER

QRAINBCSI SHELT

Q'GIZZARO SHAO

QALEMIFE

~v +
r

/

J F H A H J J A(I) S 0 N 0
SAHPLING HONTH

tI)Traveling screens inoperable froa 22 August to 21 Septeaber.
No saaqles uere taken during this period.

Figure V-B 3. Seasonal Variation in Impingement Rates at James A.
FitzPatrick Nuclear Station, January-December 1977 Oj
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I
Diel variation in catch rates (number impinged per hour) were observed

in day and night impingement samples collected each Wednesday during 1977

(Figure V-B 4). Generally, catch per hour was greater at night, and the magni-

tude of the difference between corresponding nocturnal and diurnal catch
rates'aried

from month to month.

307.3
147.

137.1 99 3 114 ~ 1

40 ~ DAY

H NIGHT

35

30

gg5

C)

g.20

515

10

JAN FEB BAR APR HAY JUN I JUL AUG SEP OCT NOV'EC.

Figure V-B 4. Diel Variation in Impingement Rates at James A. FitzPatrick
Nuclear Station during 1977
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c. Estimated Impingement

The estimated total number of fish impinged at James A. FitzPatrick
was.approximately 333,000 (Table V-B 2). The estimated total weight of these

fish was approximately 6400 kilograms. Monthly estimated total numbers and

weights are listed in Appendix Table H-14.

d. Length-Frequency Distribution

Length-frequency distributions for alewife, rainbow smelt, smallmouth
'I

bass, threespine stickleback, white perch, and yellow perch (Appendix Tables

H-15 through H-20) showed the same general trends already discussed for these

same species impinged at the Nine Mile Point power plant.

e. Age Composition

During each season of impingement sampling the two most abundant spe-

cies were chosen for age analysis. Age analysis defined the realtive size of

the fish in the age classes observed, and these data combined with length-fre-

quency data provided an estimation of ages for the more frequently impinged

fish. Alewife and rainbow smelt were chosen for age analysis during each season

in 1977 except during summer when rock bass replaced smelt (Appendix Tables H-21

through H-24).

~ I

Alewife collected for age analysis ranged from young-of-the-year (age

class 0) to age class VI, but no yearlings (age class I) were collected. The

seasonal age class distributions (Appendix Tables H-21 to H-24) and the length-

frequency distribution for impinged alewife (Appendix Table H-15) indicated

that age III, IV, and V fish dominated impingement samples during the winter

and spring seasons (January-June) and young-of-the-year fish dominated in the

late summer and fall.

Rainbow smelt from impingement collections ranged from young-of-the-

year to age class V (Appendix Tables H-21, H-22 and H-24). Length-frequency

distributions during the winter and spring were distinctly bimodal (Appendix

Table H-6) with large numbers of smelt in the 51- to 100-millimeter and 131-

to 180-millimeter length ranges. The age class data indicated that fish
in the 51- to 100-millimeter range were predominately yearlings while the sec-

ond peak represented age class II, III, and IV fish. Later in the year
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(September through December), young-of-the-year accounted for most of the im-

pinged smelt and the older fish were less abundant than in the spring.

Age composition data for rock bass are presented in Appendix Table

H-23. As expected, young-of-the-year fish were abundant during the summer.

Host of the rock bass aged were in age class II, III, or IV, but ages ranged

up to age class VIII.

f. Fecundity

White perch spawning usually takes place over a period of 1 to. 8 weeks

in the spring when water temperatures range from 11.0 to 15.0'C. The number

of eggs produced by a female may range from 20,000 to 300,000 (Scott and Cross-

man 1973). At James A. FitzPatrick, the total number of yolk eggs (fecundity) for
impinged white perch 200 to 288 millimeters in total length ranged from approxi-
mately 27,600 to 179,500 (Appendix Table H-25). Fecundity appeared to be related
to size of fish examined, increasing with increasing length and weight.

Yellow perch spawn from mid-April to early May when water tempera-

tures range from 8.9 to 12.2'C (Scott and Crossman 1973). Yellow perch eggs

are extruded in long, gelatinous structures that frequently become entangled

in aquatic vegetation. Fecundity of yellow perch 190 to 275 millimeters in total
length impinged at FitzPatrick ranged from approximately 11,500 to 86,300 yolk

eggs (Appendix Table H-25). Fecundity of Lake Ontario yellow perch from the Bay

of Quinte ranged from 3,035 to 61,465 eggs for fish 131 to 257 millimeters in
fork length (Sheri and Power 1969). Ranges of fecundity for yellow perch 147 to
254 mm total length from Maryland was 36,600 to 109,000 eggs (Scott and Crossman

1973).

Smallmouth bass spawn in late spring and early summer, often near

rocks, logs, and sometimes in dense vegetation (Scott and Crossman 1973).

Nest building takes place over a wide range of temperatures (12.9-20.0'C) but

actual spawning usually occurs at temperatures between 16.1 and 18.3'C. The

number of eggs spawned (fecundity) ranges from 5,000 to 14,000 and is reported

to approximate 7000 eggs per pound of female (Scott and Crossman 1973). The

total number of yolk eggs for impinged smallmouth bass at the FitzPatrick station
.ranged from approximately 5,000 to 26,000 (Appendix Table H-25). Fecundity for
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the smallmouth bass collected from the lake in the vicinity of Nine Mile Point
ranged up to 20,000 eggs per female (Appendix Table F-34).

Rainbow smelt spawn in streams or shallow lakeshore waters (Rupp 1965)

over gravel shoals. Spawning runs of ripe smelt usually begin in March and con-

tinue through May when water temperatures range from 8.9 to 18.3'C (McKenzie

1964). The number of demersal and adhesive eggs spawned is dependent upon the
size of the female but ranges from approximately 8,000 to 30,000 (Scott and

Crossman 1973). Fecundity (total number of y'olk eggs) of impinged rainbow smelt
was approximately 20,000 eggs (Appendix Table H-25). Fecundity of the smelt ex-

amined for lake studies ranged from about 9,100 to 13,600 for fish between 156

and 170 millimeters in total length.

Alewife spawning generally occurs in the late spring when water tem-

peratures are between 16-28'C. Spawning females randomly broadcast from 10,000

to 22,400 (Scott and Crossman 1973; Norden 1967) demersal and essentially non-

adhesive eggs (Mansueti 1956). Fecundity of impinged alewife was not documented

during 1977. Fecundity of alewife collected by gill nets for lake studies ranged

from 10,300 to 20,300 yolk eggs (Appendix Table F-33). Fecundity of these ale-
wife was variable but the larger females usually contained the most eggs.
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C. ENTRAINMENT/VIABILITY

1. Nine Mile Point

The cooling water system at Nine Mile Point was sampled at the in-
take forebay from April through October 1977 to determine how many eggs and

larvae were entrained. Alewife eggs were collected in July and unidentified

eggs were collected in May, June, and July while larvae of 5 taxa were caught

from May through October (Table V-C '1). Few ichthyoplankton taxa were ob-

served in entrainment samples in comparison to the variety of species ob-

served in Lake Ontario during the same time period (subsection IV-E, Table

IV-E 1).

Eggs. were collected from the first week in May through July with peak

densities during late June and early July (Table V-C 2). Prolarvae (yolk-sac lar-
vae) were collected only on 9 May (including rainbow smelt, yellow perch, and bur-

bot) while postlarvae of alewife, white perch, and Morone sp. were observed from

27 July until 25 October. Highest postlarvae densities occurred in late July and

early August when alewife dominated catches [see subsection VI.A of the 1977 Data

Report (TI 1978)].

In general, the occurrence of eggs and larvae in entrainment samples

corresponded with their periods of peak abundance in Lake Ontario (see sub-

section IV.E on lake ichthyoplankton). Although egg densities within the in-
take forebay of Nine Mile Point appeared to be about the same as in Lake Ontario

(Tables V-C 2 and IV-E 2), larval densities in the lake were apparently higher
than larval densities within the intake forebay (Table V-C 2 and Figure IV-E 1).
Additionally, the number of species observed in the lake was considerably high-
er than the number of taxa collected in intake samples (Tables V-C 1 and IV-. E 1).
Nine Mile Point Unit I was shut down for refueling from early March through mid-

July and this may have affected entrainment. However, the relatively low entrain-
ment rates, especially for larvae, were not due entirely to this shutdown because

one or both (in June and July) circulating water pumps were kept running during
the outage (Appendix Table H-l).
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Table V-C 1

Occurrence of Fish Eggs and Larvae in Entrainment Samples from the Cooling-Water
Intakes of the Nine Mile Point and James A. FitzPatrick Nuclear Stations, )

Lake Ontario, 1977

Species Location~ Apr Hay Jun Jul Aug Sep 'Oct
1 s 2 1 2 1' 1' 1 2 1 2 1 2

Nov Dec
1 .2 1 2

Alewife

Burbot

Carp

Johnny
darter

Minnows

Horone sp.>

Rainbow
smelt

Trout-perch

Yellow perch

Unidentified

NMP

JAF

NMP

JAF

NHP
JAF

NMP

JAF

NMP

JAF

NHP

JAF

NMP

JAF

NHP

JAF

NMP

JAF

NMP

JAF

E4 L4 L L L

E/L L L QL QL L

No carp caught at NMP

E

No johnny darters caught at NMP

L L

No minnows caught at NMP

E

L
LE/L L

L

No trout-perch caught at NMP

L

L
L

E E E

E E

1. Horone sp. includes white perch and white bass

2. Nine Mile Point or James A Fitzpatrick
3. First and second half of the month

4. E ~ eggs L ~ larvae

5. Eggs or larvae collected during viability studies but not in intake samples

~ 3

Table V-C 2

Density (No./1000 m3) of Eggs and Larvae Entrained at the Nine Nile
Point Nuclear Station, Lake Ontario, 1977

Apr May Jun Jul Aug Sep Oct
Life Stage

(all species combined) 18 26 9 19 13 27 11 - 27 10 26 14 26 11 25

Eggs

Larvae

0 0 13 0 31 65 56 8 0 0 0 0 0 0

0 0 49 0 0 0 0 76,23 4 3 0 0 2

*Mean density of two daytime samples per sampling date.
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2. James A. FitzPatrick Entrainment and Viability
a. Phytoplankton

The potential effect of the James A. FitzPatrick power station operation
on the phytoplankton community in the vicinity of the station was monitored by de-

termining chlorophyll a concentrations and primary production levels inside the

power station (intake and discharge) and within the thermal plume (actual lake

samples or simulation of phytoplankton in the thermal plume; refer to subsection

III.B.2 and LMS 1977a).

Chlorophyll a (a photosynthetic pigment) concentrations were measured

as an estimate of phytoplankton abundance. In addition, levels of phaeophytin a,
(a spectrophotometrically inactive molecule of chlorophyll a), were determined be-

cause phaeophytin a optically interferes with the quantitative measurement of
chlorophyll a. Phaeophytin a 1'evels also provide an estimate of chlorophyll
molecule loss due to either entrainment effects or oxidation during cellular
respiration. A radioactive carbon tracer ( C) technique was used to determined14

the amount of carbon the phytoplankton community can incorporate (primary produc-

tion) per unit of time.

Chlorophyll a and primary production samples were collected within the
intake forebay to monitor the relationship among in-plant samples and the monthly
surveys of the lake phytoplankton community. Samples collected at the discharge
were compared to intake samples to measure the potential effects of passage of
the phytoplankton through the power station.

In addition, simulation studies were conducted to estimate the effects
on the phytoplankton community of entrainment into the thermal plume and out to
the A3'C and h2'C isotherms. To perform these simulation studies, phytoplankton
samples were collected at the intake and subjected to temperature changes simu-
lating the temperature regime within 'the thermal plume. For further description
on the methods used for simulation samples, refer to subsection TTT.R.2 on mit-h-

odology.
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1) Chlorophyll a and Phaeophytin a

a) Temporal Distribution

Chlorophyll a concentrations in the cooling water intake, based on the

average of two replicate samples incubated at ambient intake temperature for 7

hours, ranged from a low of 0.99 micrograms per liter (; g/R) in November night

collections to a high of 15.08 pg/R in May night samples (Appendix Tables J-1 and

J-2). Chlorophyll a concentrations were also low in the winter (December-February)

and summer (late July and early August) and intermediate during April and late

August. Similar seasonal changes were observed in the lake (based on April through

December surface samples), where chlorophyll a concentrations ranged from a low of

0.64 pg/R in November to a high of 17.62 pg/R in early May (Appendix Table A-8).

These results indicate that estimates of chlorophyll a concentrations at the in-
take forebay were quite comparable with results from lake surface waters. Chloro-

phyll a concentrations for intake samples incubated for 24, 48, and 72 hours re-

vealed a temporal distribution pattern and concentrations similar to the 7-hour

incubation samples (Appendix Tables J-3 through J-8).

Phaeophytin a concentrations in the samples collected semi-monthly

(twice per month) are presented in Appendix Table J-9 for the 7-hour incubation

period. Phaeophytin a semi-monthly means (day and night combined) ranged from

below detection limits (<0.10 pg/R) during early July to a high of 3.52 pg/R

during early October. Phaeophytin a monthly mean concentrations from surface
1'akesamples ranged from a low of 0.18 pg/R during August to a high of 1.95 pg/R

in June. A comparison of the monthly mean phaeophytin a concentration from lake

samples (Appendix Table A-9) with a monthly mean phaeophytin a value for the in-

take (a mean of all 7-hour incubation samples collected during the month) indi-

cated no consistent pattern among intake and lake samples.

~ l

Intake phaeophytin a results from the 24-, 48-, and 72-hour incubation

periods exhibited a similar temporal distribution pattern as the 7-hour incuba-

tion period (Appendix Tables J-10 through J-12).
5

There were no consistent differences among day and night samples col-

lected at the intake or discharge for chlorophyll a and phaeophytin a during any

of the incubation periods.

0,
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b) Plant Entrainment

' Discharge and intake concentrations of chlorophyll a and phaeophytin a

were compared (as a ratio of discharge to intake) to evaluate the entrainment ef-
feet of the plant on the phytoplankton community. Discharge samples were collected
after the intake samples at a specific time interval, depending upon the time re-

~

'uiredfor the water to pass through the plant, to ensure that the same mass of
water would be sampled at both the intake and discharge. A ratio less than one

represents a decrease in chlorophyll during plant passage, while a ratio larger
than one indicates potential stimulation of the phytoplankton community.

Chlorophyll a discharge/intake ratios for t:he 7-hour incubation re-
vealed that approximately 70 percent of the sampling periods showed a small re-
duction in chlorophyll a concentration at the discharge (Appendix Tables J-1 and

J-2). This excludes the late June through August period when the plant was shut

down for refueling. Although discharge/intake ratios were frequently less than

one, the loss to the phytoplankton community was not great, as indicated by the

frequency of ratios that fell within the range from 0.80 to 0.95.

Results of the chlorophyll a discharge/intake ratios for 24-, 48-, and

72-hour incubation periods revealed a similar trend as found with the 7-hour in-
cubation period (Appendix Tables J-3 through J-8); however, the ratios for the 72-

hour incubation period showed approximately 60 percent of the periods exhibited
a reduction in chlorophyll a concentrations at the discharge rather than 70 per-
cent (Appendix Tables J-7 and J-8). These results may indicate that the phyto-
plankton incubated for long periods begin to replace some of the phytoplankton

lost to entrainment.

Discharge/intake ratios for phaeophytin a concentrations were variable
throughout the 1977 study for the four incubation periods. A comparison of the

individual ratios revealed that within each incubation period about half of the

sampling periods resulted in a ratio of less than one (Appendix Tables J-9 through

J-12).

c) Plume Entrainment

The ratios for the 3'imulation/intake and 2 simulation/intake were
determined in order to estimate the effect of entrainment of lake phytoplankton
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into the thermal plume. A ratio of less than one would indicate a decrease in
chlorophyll a due to entrainment into the thermal plume, while a ratio greater
than one may indicate that entrainment of the phytoplanktan community into the

thermal discharge may stimulate the production of more chlorophyll and/or increase

cell reproduction due to the elevated water temperatures.

Chlorophyll a results, based on the 7-hour incubation period, for the

3'imulation/intake ratios indicated that about 60 percent of the samples were

less than one, while 65 percent of the 2 simulation/intake ratios were less than

one (Appendix Tables J-1 and J-2). Ratios from the 24-, 48-, and 72-hour incu-

bation periods for chlorophyll a showed similar results (Appendix Tables J-3

through J-8).

Phaeophytin a ratios for the four incubation periods indicated that

there was a decrease in phaeophytin a in the thermal plume in approximately 55

percent of the samples when the 3'nd 2'imulation/intake ratios were considered

(Appendix Tables J-9 through J-12).

Ratios for discharge, 3'imulation, and 2'imulation, indicate that
overall a small decrease in both chlorophyll a and phaeophytin a concentrations

may be indicative of a slight depression in chlorophyll a in the phytoplankton

community due to entrainment through the plant or into the thermal plume. Although

this depression may represent a loss of phytoplankton cells, the phytoplankton

community typically exhibits rapid regeneration which probably negates any entrain-

ment effects within a few hours to several days.

2) Primary Productivity ( C)

a) Temporal Distribution

Primary productivity samples were collected to determine the amount of

carbon the phytoplankton community incorporates per unit of time. These samples

were collected and incubated at ambient intake temperatures for periods of 7, 24,

48, and 72 hours. The temporal distribution of primary production values for in-
take samples based on the 7-hour incubation period, showed that lowest production

occurred during February, and peak production occurred during July and late August

(Appendix Tables J-13 and J-14).

~,
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'
Primary production samples collected in the lake (surface samples) for

the phytoplankton surveys exhibited peak values during May and then a decrease

in production to generally low values during the remainder of the year. The early

May peak in the lake was partially reflected at the intake by a slight increase

in production during early May (Appendix Table J-14). However, there was ap-

parently no consistent trend between the lake samples and the 7-hour incubation

period intake samples.

Day and night comparisons of primary production at the intake were

made with each of the four incubation periods considered individually. Samples

from the 7-hour incubation period indicat'ed that 70 percent of the day values

were higher than the night values (Appendix Tables J-13 and J-14). The trend

of higher carbon uptake during the day would appear to be a natural phenomenon

since phytoplankton utilize sunlight for their energy source and the highest

rate of respiration occurs during the day. Results from the 24-, 48-, and

72-hour incubation periods showed approximately 55 percent of the day values

were higher (Appendix Tables J-15 through J-20). These results, however, are

not consistent with the above rationale, since during the longer incubation

periods the samples are incubated under a continuous light source. It would

be expected that the long length of the 24-, 48-, and 72-hour incubation

periods should negate any potential day/night differences as a result of the

phytoplankton community not being in its natural habitat with respect to light.

Results from the 7-hour incubation period showed about 55 percent
of the discharge/intake ratios for the 12 months were less than one. This
indicated a slight loss in phytoplankton abundance probably occurred due to
plant entrainment, resulting in a lower production in the discharge (Appendix

Tables J-13 and J-14). During January through March and in December when

lake water temperatures were low, a stimulation of production in the discharge

samples was evident. This was probably due to the effect of the warmer water
-in the discha"ge on the rate of production. The 24-, 48-, and 72-hour incuba-

tion periods showed ratios for the year that were less than one (Appendix
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Tables J-15 through J-20). However, results from the longer incubation peri-
ods-for primary production analysis tend to be more variable than results from

the 7-hour incubation periods and, therefore, may not reflect actual depression

in the rates of phytoplankton production as accurately as the 7-hour incubation.
The results from all four incubation periods, however, tend to indicate an over-
all slight decrease of primary production in the discharge compared with the

intake, except during the winter months when the 7-hour incubation periods dis-
played a slight stimulation in production rates in the discharge areas.

c) Plume Entrainment

Results from the 7-hour incubation period for the 3'nd 2'imula-
tion/intake ratios indicated that approximately 55 to 60 percent of the ratios
were higher than one (Appendix Tables J-'3 and J-14). The results indicate
that plume entrainment tended to stimulate production during 'the cool and cold

water months. Although samples were not collected during warm water months due

to plant shutdown, it is expected that suppression of production rates would

tend to occur during the warmer summer months. The 24-hour and 72-'hour incu-
bation periods showed that approximately 55 percent of the 3'nd 2'imulation/
intake ratios were less than one, while approximately 45 percent of the ratios
for the 48-hour incubation period were less than one. Overall, the above results
for the 3'nd 2'sotherm areas of the plume appear to show a slight stimula-
tion of phytoplankton rates of production due to entrainment within the plume

area.

b. Zooplankton

1) Entrainment (Tntake)

Entrainment sampling (day and night) at the James A. FitzPatrick Power.

Station intake during 1977 yielded a total of 84 zooplankton taxa comprised pri-
marily of Rotifera, Copepoda (Calanoida, Cyclopoida, and copepod nauplii), Cla-

docera, and Protozoa (Appendix Tables J-21 and J-22). January through April
samples were dominated by copepods, primarily Cyclopoid juveniles and copepod

sppr.t, Keratella spp. and ~S nchaeta sp., which remained in dominance through*"'" "" " '"" n
0,
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and calanoid and cyclopoid copepods dominated intake samples during the remain-

ing three months of study (October thr'ough December). The single most dominant

organism throughout the year was the rotifer Keratella earlinea. This species

accounted for 24 percent and 22 percent of the zooplankton collected in day and

night intake samples respectively.

Temporal distribution of total zooplankton density (Appendix Tables J-23

and J-24) was characterized by an initial period of slightly fluctuating low den-

sity levels from January through April, followed by a 'sharp increase through

June when peak density was recorded. Density generally decreased through the

remainder of the study, although secondary density peaks were recorded'n Sep-

tember and November. Density estimates ranged from a low of 4,100/m3 in March

(day samples) to a high of 3,578,695/m3 in June (night samples). Numerical

abundance estimates during January, February and March (data supplied by LMS)

may reflect, in part, the fact that these samples were collected at the dis-
charge rather than the intake although minimum zooplankton density was expected

during this period. Temporal density distribution in day and night zooplankton

collections were quite similar throughout the study and no consistent trend in
day/night density differences was observed.

A comparison of zooplankton entrainment densities with Lake Ontario

microzooplankton densities along the 20-foot depth contour indicated a close

similarity in s'easonal density distributions between intake and lake density

(Figure V-C 1). The 20-foot contour was chosen as a basis for comparison be-

cause the intake structure is located in water approximately 24 feet deep. A

comparison of intake zooplankton density with operational data on the main cir-
culating water pumps (Figure V-C 1) indicates that no consistent cause/effect
relationship exists between the number of pumps running and zooplankton density
at the intake; that is, density peaks at the intake occurred during periods of
both high and low plant circulating water intake.

2) Viability (Intake and Discharge)

Intake and discharge samples at the James A. FitzPatrick Power Statio~
were examined to,determine the number of live and dead organisms. The temporal

distribution pattern of zooplankton mortality (percent dead) was characterized

by a series of peaks and valleys occurring irregularly throughout the year

(Table V-C 3 and Appendix Tables J-25 and J-26). Periods of highest zooplankton
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percent dead at the intake,' reflection of natural and sampling-induced mor-

tality, occurred during April, October, and November in both day and night sam-

ples. Lowest intake percent dead generally occurred during winter (January,

February and March). In most respects estimates of percent dead at the dis-
charge, a reflection of natural and sampling-induced mortality and mortality
due to plant passage, followed a temporal pattern similar to that described for
intake samples. Estimates of percent dead at the discharge were generally higher

at night; however, this phenomenon occurred less frequently in discharge samples

than in intake samples.

Table V-C 3

Percent of Zooplankton Dead~~ in the Zooplankton Collections Taken at'he
Intake and Discharge, or Subject to Thermal Plume Simulation,

James A. FitzPatrick Power Station, 1977

Jan'eb Mar Apr May Jun Sep Oct Nov

Sanpling location 5-6 19-20 7-8 16-17 7-9 21 15-19 27-28 11-13 25-26 15-17 w'3 29 3-14 27 10-11 22-23 8 27-29 Mean

76 35 16
61 45 49

81 59 47
77 68 74

82 43 28
55 39 46

59 48 . 37
72 57 55

Intake 44 51
48 54

44 80
39 71

Oay 53 33 43 41 44
Night 58 46 59 46 58

Day 59 43 41 38 37
Night 64 63 58 48 47

Discharge

3'inulation

January-March data supplied by Lawler, Matusky, and Skelly

Viabu ity saaples not required during plant shutdown.

Samples taken in actual plune rather than sinulated.

(No. Dead/Total No.) x 100.

Engineers.

Day 59 54 46 49 59 54 72
Night 65 51 75 46 61 42 85

2'inulation Day 62 55 58 47 51 43 76
Night 69 57 66 50 66 40 89

l

38
56

57
78

34
55

42
57

51 58
61 55

52 49
60 50

60 43
43 53

67 85 62
57 70 57

52t 43 40t
47 47 79

36t 53 59
45 55 73

57 54 51 59 72
59 48 53 64 55

58 28 65 48
71 41 0 51

77 31 84 58
82 63 55 62

71 23 68 , 51
81 31 64 57

68 29 65 52
77 '9 57 58

In order to estimate the impact of thermal plume entrainment upon zoo-
plankton, a series of experiments were conducted to simulate thermal plume ef-
fects at the 3'C and 2'C isotherms (see Section III-B). In general, no salient
differences in mortality (percent dead) were observed between the 2'nd 3'imu-
lations throughout the year. (Table V-C 3). Seasonal distribution of zooplankton
percent dead in simulation samples followed quite closely that of intake and dis-
charge, with major peaks. occurring in April and November. A comparison of day
versus night simulation data revealed no consistent trends in day/night differ-
ences in 3'imulations but in 2 simulations mortality (percent dead) was fre-
quently higher at night. A comparison of discharge mortality (percent dead)
with plume entrainment mortality (percent dead) indicates that from April
through December, mortality was higher in the discharge than either 2'nd

3'imulationsamples. This indicates that mortality (percent dead) due to plant
entrainment is higher than mortality due to thermal plume entrainment during
this period.
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As an estimate of zooplankton mortality due to plant passage, mortality
was computed as the difference between intake and discharge survival divided by

intake survival. This method of estimating zooplankton mortality was utilized
since it compensates for the effects of sampling-induced mortality. Percent mor-

tality within the major zooplankton groups was generally highest among the

Protozoa (Table V-C 4), second highest among the Rotifera, and lowest among the
total Copepoda group. Within the Copepoda group, Cyclopoid copepods reflected
the lowest percent mortality. In general, no consistent trend in day/night dif-
ferences in percent mortality among the major zooplankton groups was observed.

The only salient trend in zooplankton mortality among the major groups occurred

within the Copepoda (Cyclopoida, Copepoda nauplii, and total Copepoda) in which

periods of sustained low mortality occurred from February through March.

Temporal distribution in percent mortality due to plant passage for
total zooplankton (all taxa combined) was characterized by several peaks oc-
curring irregularly throughout the year (Figure V-C 2). A sustained peak in
total zooplankton mortality occurred from April through mid-June, followed by
peaks occurring in late October, November, and December. Because of the close
similarity in day and night mortality data, .only day values are presented in
Figure V-C 2. This figure shows a close relationship between zooplankton mor-

tality and plant operation, especially during the latter eight months of the
study. The relationship between discharge temperature, AT, and zooplankton mor-

tality is perhaps most pronounced during the colder months of October, Novem-

ber, and December, when acclimation temperature (ambient water temperature)
is low. In this situation, zooplankton are most susceptible to thermal shock

in that a history of cold temperatures results in lower incipient lethal tem-

peratures (Coutant 1970). It should also be. noted that thermal stress is not
the only factor affecting zooplankton mortality at the James A. FitzPatrick
Power station; peak periods in the volume of cooling water used (Figure V-C 2)

also coincided with peak zooplankton percent mortality. This indicates that
the combined effects of thermal and mechanical stresses are, at least in part,
responsible for zooplankton cropping at this power station. Zooplankton per-
cent mortality ranged from negative values (a result of the intake percent dead

exceeding discharge percent dead); which occurred most frequently during Febru-

ary and March, to a high of 63 percent in October (Table V-C 4).
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Table V-C 4

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

Taxa
Time Jan

Period 5-6 19-20

Feb Har Apr

7-8 16-17 7-9 21 15,19 27-28

Hay Jun Sep

11~ 13 25-26 15~17 13 29

Oct Hov Dec

3,14 27 10-11 22-23 8 27) 29

Protozoa Day N 66 34 100 100 N 100 N 13 0 0 0 0 100 N N N N N

Night N 100 N N 38 N 100 57 N 100 58 33 100 67 100 100 60 H 51

Roti fera Day 2 21

Night 54 19
69 N 21 45 N .87 43 36
30 H 45 H 100 66 62 48

21 N 41 72 92 59 65 N 58 .
6 1 N 80 N 67 43 63

Cl adocera Day 2g 42 0 Hp Hp 0 Hp Hp
Ni9ht 23 N ND ND 0 0 Np N

0 ND

0 ND

77 N 2 24 41 25 65 3 88
39 100 20 17 7 14,'3 47 9

Cal anoida Day 75 Hp 11 48 40 43 69
Ni9ht ND N 20 46 N- N N N

ND ND

ND N

Np 50 50
ND 0 22

N 22 ND H

38 N 25 51
14 100
33 50

'

Cyclopoida Day 26 16 0 3 N 2 77 10 H 0
Ni9ht N 29 N N N N 17 17 H 70

N N 26
24 N 26

28 40 N

23 N 17
N 11 26
30 29 23

Copepoda
nauplii

4 N N N N N 16
Hi9ht 46 88 HD 29 N N 100

53 H 59
71 0 27

21 H 5
N 61 N

22 100 N 74 N N

70 54 .15 24 N 18

Total
Co'pepoda

Day 23
Night

8 N 7 N 5 71 13 16 40 19 N 14 19 50 N 20 17 42
42 N N N 0 22 N N 59 . 28 N 18 37 N 14 25 29 55

5
0
Cl

0I
OlI
nI
N

L

N
c7

Total Day 13 15 N N N 0 59 21 37 37
zoopla'nkton Night 14'1 N N N N 37 41 42 49

31 N 9 33 63 H 45 4 54
50 5 13 9 17 4 38 37 55

X LiveI - X Live

I
H = Intake/discharge comparisons not possible; intake mortality a discharge mortality.
Np = No organisms collected at discharge.
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c. Ichthyoplankton

1) Entrainment
e

Entrainment of fish eggs and larvae into the cooling water system

at the James A. FitzPatrick power station was monitored by collecting day

and night samples from the intake forebay about every two weeks through 1977.

Unidentified eggs and eggs of alewife, carp, minnows, and Morone (mostly

white perch) were collected during the spring and early summer (Table V-C 1)

and a few burbot eggs were collected during the winter (TI 1978). Seven taxa

of larvae were. observed in intake samples, but only alewife and Morone larvae

were present during more than two sampling periods.

Fish eggs (all species combined) were collected only during June

and July 1977 (Table V-C 5), with the exception of the few burbot eggs caught

during February. Alewife and unidentified eggs accounted for most of the eggs

collected from the intake during late June and early July when highest egg den-

sities were observed. Alewife eggs were most abundant in intake samples on 14

July, corresponding with the peak lake densities observed on 14 and 18 July
(Tables V-C 5 and IV-E 2).

Densities of larvae (all species combined) in entrainment samples

reflected the temporal distr'ibution of several species, similar to that ob-

served while surveying ichthyoplankton in Lake Ontario. The small peak in
intake forebay larval densities which occurred in May and early June was due

primarily to entrainment of yellow perch and rainbow smelt larvae (Table V-C 5).
Most larvae, however, were entrained during July and early August and these
were mainly alewife, Morone, and johnny darter. The biggest catches of johnny
darter (151 larvae/1000 m ) were observed during night sampling of 14 July3

while the highest concentrations of Morone and alewife (70 and 368 larvae/1000
m , respectively) occurred on 27 July. Almost all entrained alewife were found3

in night samples while Morose larvae were present in day samples. The relatively
few larvae entrained during late October and November were all alewife [see the
1977 Data Report for tabulated entrainment data by species (TI 1978)].
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Table V-C 5

Density (No./1000 'm3)* of Eggs and Larvae Entrained at James A.
FitzPatrick Nuclear Station, Lake Ontario, 1977

Apr May Jun Jul Aug Sep Oct Nov Dec

(all species combined) 19 26 8 19 13 27 11 27 10 26 14 26 11 25 8 21 6 20

Eggs

Larvae

0 0 0 0 35 163 211 4 0 0 0 0 0 0 0 0 0 0

0 0 18 3 13 19 128 223 66 0 0 0 0 10 2 0 0 0

*Mean density of two daytime and two nighttime samples per sampling date.

The average larval densities (all species combined) in entrainment

samples were generally lower than densities observed in Lake Ontario, espe-

cially in late July when alewife dominated both lake and entrainment samples

(Table V-C 5 and Figure IV-E 1). Additionally, only seven taxa of larvae
were found in entrainment samples compared to 22 taxa identified in lake sam-

ples. At least part of these differences between lake and entrainment samples

was the result of a station shutdown from mid-June through late September.

The James A. FitzPatrick plant was shut down for refueling and scheduled main-

tenance and only one of the three main circulating water pumps was operating
during the shutdown, reducing the flow of cooling water from about 2,000,000

cubic meters per day to around 650,000 cubic meters per day (Appendix Table H-2).

2) Viability

Percent mortality of eggs and larvae in intake and discharge samples

were compared during 1977 to estimate the affect of entrainment through the

plant. Also, eggs and larvae from intake samples were subjected to temperature

changes to simulate the potential impact of entrainment into the thermal plume

in Lake Ontario. This mortality data were presented previously in the 1977

Data Report for the Nine Mile Point Aquatic Ecology Studies (TI 1978). Un-

fortunately, the number of eggs and larvae in viability samples were quite low

precluding any conclusions with respect to mortality or survivability following
entrainment.
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Table A-1

„ TAXONOMIC LIST OF PHYTOPLANKTON COLLECTED IN WHOLE WATER SAMPLES IN THE
VICINITY OF NINE MILE POINT, APRIL-DECEMBER 1977

Cyan
Ch

Ch

Os

No

Chio
Vo

Te

Cll

~ct os ~aer um sp.
~~c>fst s sp

Wc>~nos liaerel 1 a 1 ienetica
rance a ~s.

Voeoactintue sp.
Co~en n~arad1ata

Rhett ell t taEVsi K sRk~ s b lit I
sp.

RWaat E st 5 I
Rfetct s .P

rHocXS sp.
c st s novae-semliae

~est S SP.
Paradoaxa x<R>1 tiseta
TEI *5
IVII 5 B e
IWI t ~~s

IWI 5 tet s
IXXI t sp.

a r <~~ua sp.
cene es«R>s acuminatus

Wee s Ce

ophyta
roococcales
Ageenellum sp.
X anotheee sp.

roococcus sp.
hos aex la laeustris

os aer a sp.
croc st s sp.
roococca es Unid.

amaesiphonales
Chamaesi hon sp.
c ator a es
L~nb a sp.

se atoria 11<EX>eticaUtica <r
Esse 5 ~ te Is
IIWIIT CS 5 5.
~state es
Anabaena sp.run oee ~floe-a a

an zomenon sp.
ostoca es Unid.

rophyta
lvocales
Carteria sp.
~am oeonas sp.

u or na sp.
Koan um sp.
1>aan orina eerumgee a sp.
EctaeTdla Sp.

mat~onls sp.
o~voca~es Unnn;

trasporales
Apiocystis braunianaE~tt ICnEu~

ETaaat at~ so.~a* * sp.
etiaspora es Unid.

lorococcales
Actinastrum racilix<R>mutt st t**c
Xcot ast sp.
3RHsstro eseus convolutus
IKEICst e s Taic t s~t sp.
X~Xa sp.
Characium sp.
tT>lnore a sp.
EEI occ sp.
Enianta till th

5 'eeet I ~

ERW tel Toe* t
EWRS IIXB 5
U>~oat~ca sp.
ETCS sl ~ ~lo Isslns

oster o s s sp.
oe astrum caebricue~st W~o

~ea st p~rHaI'ctdT
enact 55.~caa I Its

ruc en a ua rata
ruc en a rectan u aris

'uc en a sp.
smatractum sp.

RISCts a H ~are be is

Scenedes«R>s arcuatus
ECC 5 'B"~es blca d t s
E ede* s Eeet t s
EcC s
Ece des s ~sa~es *~~

ace* s T a*at I ~~ss Wtt ss

Seeds s~ess
EcCs s d c 5

EcC*es s s os s
edesms t I

Ee d *sp.~a sp.
ET *t sp.
~~m eels schroet H
5 haeroc stis sp.
etrae ron caudatum

TCSS
Teat o Ctc
Teat

o sp.
T t st heteroca th

T t st sp.~seti e
Ic 1st~a a sp.

Reeste sp,
EElorococcales Unld.

Ulotrichales
Hieros ora sp.

ot r x zonata
U~oth so.

chaaetop io ales
Chaeto hora sp.
t eoc on u<a sp.

Oedogon a es
Oedo onium sp.

Cladophora es
Clado ho<a sp.
Rh zoc on um sp.

Zyggh~ bgus
Zygnemataeeae

Hou eotia sp.
Desm aceae
Closterium mon111ferum
~ste u sp. tl~

Et *t ~5 ldat
~1 I ~au

Et *etc t
Et t
Et *e sp.
~geasta es Uiiid.

Chlorophyta Vnid.
Euglenophyta

Euglenales
~Eu lena sp.
Phacus sp.
~rac e oeonas sp.
<aegean es unld.

Xanthophyta
Heterococcales

Peroniella sp.
Uette~tr thales

Tribonema affine

Rh~o dales
St '1 1 to coccus va s
t tocoecus sp.

Chiysop ta
Chrysomonadales

Chr sochroeulina parve
r soc roeu na sp.

~r sococcus sp.
DTno~~r on vex ens
~no >~r on sertu ar a
UIWW BB
~no>r on sp.~XS SP

Kfl
Re h~rion sp.

amonas sp.
~seu loOef> rion sp.
t o r on sp.

~ura sp.
Chrysoeonadales Unid.

Rhizochrysidales
~Rh1 h els sp.
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Honosigales
~Homos' sp.
~Ste exomona dichotona
>Races ga es ITSS.

Chrysophyta Unid.
Bac111ariophyta-centric
" Eupodiscales

Coscinodiscus lacustT is~ace Ctt
Unuse d 5 sp.~yt a c~Ia
k~coteeea sp.

os~ra inderana
RIESS Tasse
IR1 n
Ent t ~ goto 5

En> 5 H ~s* *a
>Eau t Ha sp.

sc sass ac
te ano scus bTnnerana
t d sc s Eaat** Tl
t a ~

te ano scus sp.
upo sca es nid.

Rhizosoleniales
Rhizosolenia sp.

Biddulphiales
Bacteriastrum sp.

BaBuCP yta-centric Enid.
Bacillariophyta-pennate

Fragilariales
Asterionella foreosa
~t*~ o e a sp.
Bit 5 e
1Ratoea ~~vu are
5Tatoea sp.
Frra aria crotonensis

ra ~ar a sp.
Herid on sp.~~a sp.
Togae aria flocculosa

sp.
Trrag a ales U Id.

Achnanthales
Achnanthes sp.~esp.
~ca es
Rl>orcus ien1a eurvata

Nav cu a es
C ella sp.

onema sp.
~ros> ea sp.

l<~av eu a sp.
sp.~~s o ~Bc~I so.

Havxcu1ales Vnid.
Bacil 1ariales

Nitzschia acicularis
Hnntscn a ~ho s t a

sp.
go~re a es

Surirella sp.
Baceear~op ta-pennate Un1d.

Pyrrhophyta-Dinophyceae
Gymnodiniales

G~ER>odinium fuscum
C~mo@~n um Eeeveticum6= o«1~num sp.
~rogue sp.

Perf~na es
Ceratium hirundinel1 a
IWTITT~*
lreer annum atunense
IWIEW B s

. *p.
1>erx<~na es Unid.

Pyrrhophyta-Dinophyceae Unid.
Cryptophyta

Cryptomonadales
Chrooeonas
E t sees II

tonanas ovata
r tomonas ~re exa

toaenas sp.
~noma sss x sp.
Rhodomonas 1acustrus
EXE *I s

RTX as sp.
Erypcunu scales Rnid.

Un1denti fied alga



Table A-2

SEASONAL OCCURRENCE AND RELATIVE ABUNDANCE OF THE MORE ABUNDANT PHYTOPLANKTON

COLLECTED IN WHOLE WATER SAMPLES IN THE VICINITY OF NINE MILE POINT, 1977

Taxa Apr Hay Jun Jul Aug Sep Oct
Annual

Hov Dec Mean C

Cyanophyta
Chroococcales

Acrmenellum sp.
p ianota>ece sp.

Co~mp~ios l>aerie lacustrls
hos ~aer a sp.

M~@I t 5 sp.
Oscl 1 1 atorl ales

~Lb a sp.
Oscl Hatr.rla 1 lmnetlca
6sice t~srecit sp.

Mo~stoca es
Anabaena sp.rye so ~flee "I

han zomenon sp.
ostoca es nld.

Chlorophyta
Yolvocales

Chlam domonas sp.
an or na serum

dl sp.
Uoavo ta es I Id

Tetrasporales
Aplocystls braunlana
Cloeoc stTs sp.
etraspora es Unld.

Chlorococcales
Actinastrum sp.

s o 15
s *Unct*

t s sp.
ril sp.
KS st ~lc
ree t sp.Butts I Sp.
D d cyst s sp.

a STB B sill~st s sp.
ed astrum bor anum

Indi ss
Bvdf *5 ~~e*
~e

5 * I ~~s* ~~a<arh stls sp.
orococca es Unid.

Zygnematales
Oesmidlaceae
Closterlum sp.

Ch~pyta ald.
Xanthophyta

Rhizochlor ldales
Sti ltococcus sp.

Chrysop ta
Chrysomonadales

Chr sochrosr>llna parva
no r on soc a e
rysomonaTaaes Enid.

Baclllarlophyta-centric
Eupodlscales

lleloslra sp.rtt dls s h t schll
t a s en~

S~te> ano scus sp.
Eupo~sca~es nld.

Baci1 1 sr iophyta-pennate
Fragllar lales

Asterlonella foreosa
lll t
~rag arTa crotonensis
Hear 'Zion sp.

5 raaophyta-pe ate U Id.
Pyrrhophyta

Peridlniales
Perldlnlum sp.

C ypttap Uta
Cryptomonadales

~Cr >tomonas sp.
Rho<lomonas mlnuta
1%I ~ sp.

U fd~et e ap ~

Density (No./mt)
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3 T

4 1

2
7

2 1

T 3
2

5 3

1
'T
2
7

T
T 1

T
2 13

T T

2 T

7 6
1 2

2 7
35 27

2 2
4
T

1 5

2 T

21 4 4
1 T

790.7 4900.0 1585.2

1

4 '19
34

1

2
4

T

12
2
2 10

1 1

2
T

27
T T T

2
4

1

5 T
1 2
1

3

T 1

T
1

1

4
1 T
1 1

1

1 3

2 T
1 T

3 T

4 5

1 T

4 2
1 2

11 18

6 9

8 T
T

T T

T 7 T T

4
12

1

6971s8

2 1 1 2 6 2
7 3 6 12 14 6
T T 2 T 2
T 7 7 T 2 7

8879.1 4903. 2 3105. 7 842. 3 269.4 3138. 6

A-2



TabIe h-3

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

APR MAY

CYANOl'HYTA

JUN JUL AUG SEP
OEPTH'RAN

CONTOUR SECT MEAN S.E. MEAN
J

S.E. MEAN S.E. MEAN S. E. MEAN S. E .. llEAN S.E

10 NMP'8I

NMPP
FITZ
NMPE

0.0
141.5

0.0
0.0

0.0
141.5

0.0
0.0

0.0
0.0
0.0

155.7

0.0
0.0
0.0

155.7
,

301.3
55.5

1075.6
1477-0

290. 1

g5 5
1075.6
l446.4

661. 2
2057.0

981. 3
503. 6

614 ~ 9
1886. 2

147. 9
392. 6

2475.7
599. 2
379.4
159. 1

1505.0
263.5
73.9

159. 1

12.2
2364.9
9127 ~ 1

4952 F 6

12. 2
218. 1

4005.6
1 111.0

CONTOUR MEAN 35.4 35.4 38.9 38.9 727.4 331.2 105O. 8 349. 8 903. 4 531.8 4114 ~ 2 1951.9

2C NMP'.0

NMPP
FITZ
NMPE

CONTOUR MEAN

0.0
0.'0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

917. 7
0.0

424.3
0.0

335.5

350.9
0.0

424.3
0.0

218.3

530.5
2459.0

786.6
978.5

1188.7

397.8
1 150. 4

786 '
628.4

433.3

1264.2
330.9
675.9
722.5

748.4

297. 8
236. 3
339. 6
143- 8

192.8

752.7
981. 5

1399.4
575.5

927.3

160. 1

.345.3
1024 F 6
112.6

178.0

663. 0
1569 F 1

1738 '
1602 2

1393 '

231.0

164. 0
194.

1'46.1

40 NMP'rl 0.0 0.0
NMPP 31.0 31.0
FITZ 0.0 0.0
NMPE 0 ~ 0 0 ~ 0

411.4
27 '

0.0
71.0

411.4
27.7
0.0

71.0

227.6
551 .4

1414.2
491.8

20.8
356.9
663.4
356.2

591. 7
524.3
353.3

1181.7

386. 3
349.5

98.5
660 F 9

283. 6
689 '
540.7

1153.3

113.4
361.0.
82.4

215.8

'1 f45
364 9
716.5

171'9 '

8 A

364.9
208.7
S08.3

CONTOUR MEAN 7.7 7.7 127.5 95.8 671.2 257.5 662. 8 180. 1 666 ' 182.6 1059.1 313. 2

41 Ir NMPE 5071 0 ~ 0 0 ~ 0
25K 83.6 83.6

1X 161 ' 161 '

71.0
0.0

563.3

71.0 67.4 67.4 577.5 39.8 13482 ~ 4 .12430.0 1792.5 60.8
0.0 ~ ~ eeeie 0.0 804 ~ 7 168 ~ 1 1043-4, 472 ~ 8 2115 4 818.4

'63.3 7 .3 7 .3 3085. 1 1852. 9 130.4 130.4 2233 '. 1 890.4

60 NMP'yl,
NMPP
FITZ
NA1P E

CONTOUR MEAN.

257.2
25.7
64.3

0.0

86.8

257. 2
25.7
64.3
0.0

58 '

743.2
150.6
862.7
38.6

448.8

683.3
150.6
123 '
38.6

207.2

151.5
463.9

14.6
113.0

185 ~ 7

19.9
223 '

14.6
113.0

97 1

535.8
558.4
900.7
625. 3

655. 1

14.0
454. 3
391 '
108.2

84 ~ 1

205.9
334.2
45.1
43 ~ 5

462. 5
1332.8

45. 1

789. 1

657,4 271 '

3553.0 1446 '
1041 ' 211.5
1181 9 219. 1

420$ .8 627.7

2496 2 811 1

CONTROL MEAN<r 32.2, 32.2 292.2 127.6 533.9 'l66.9
EXP, MEANe+ 32 ' 17.5 183.2 110 ' 852 ' 284 '
MONTHLY MEAN 32.5 17.7 237.7 82.6 693.2 164.5
<QNTHLY RANGE 0.0- 257 ' 0 0 917-7 7.3- 2459 '

760,7 104.0
797 ' 197.9
779.2 108. 1

330-9- 3085. 1

831. 4 259.4
745. 9 164.7
788.7 148-8

45 ~ 1 1 3482 r4

2268 4 622.9
2262.9 1004.8
2265 7 571.1
12 '- 9127 F 1

* STANDARD ERROR *******SAMPLESNOT TAKEN) SUBMARINE PHOTOMETER MALFUNCTION
** HEANS ARE FOR SURFACE SAMPLES ONLY; CONTROL REPRESENTS NMPM I HNPE, EXPERIMENTAL REPRESENTS NMPP lI FITZ

40-FT SAHPLES COLLECTED AT VARIOUS LIGHT PENETRATION LEVELS



Table h-3 (CONTD)

ABUNDANCE (CELLS/MILLILITER) OP .PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

OCT NOV

CYANOPHYTA

DEC
DEPTH'RAN-

CONTOUR SECT MEAN S.E.~ MEAN S.E. MEAN S.E.

10 NMP,'A

NhlPP
FITZ
NMPE

608.4 434.4
1323.5 337.4
1581.5 1381.4
552.7 170.7

631.0 81 ~ 2
0.0 0.0

50.2 . 50.2
. 8.4 8.4

0.0
0.0
0.0

312.4

0.0
0.0
0 ~ 0

254.7

CONTOUR MEAN 1016.5 257.4 172.4 153.3 78. 1 78.1

20 NMPL'I
NMPP
FITZ
NMPE

CONTOJR MEAN

233. 4
4.4

2768.2
0.0

751. 5

191.9
4.4

1745. 7
0.0

674 ~ 4

38.6
0.0

782.4
55.7

219.2

3B.Q
0.0

782.4
44 F 6

188.1

0.0
41. 7
5.8

104.9

38.1

0.0
41 7
5.8

58.1

24.1

40 NMPW
NMPP
FITZ
NMPE

CONTOJR MEAN

1239.4
201. 6

3318. 7
2147. 0

1726.7

175. 0
1.0

'I 617. 3
1176.6

663.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

2 ~ 4
6.5

73.1
O.C

20 ~ 5

2.4
6.5

73.1
0.0

17.6

41tt NMPE 50K 330.3 55.4
25~i8776.6 8707.2

I/1084.7 '89 ~ 5

0.0
0.0

146.6

0.0
0.0

146.6

29 ' 5.5
0.0 0.0
0.0 0.0

60'MPW
NAP P

FITZ
NhIP E

404.3 "359.2
2441.0 824.7
1251.6 322.8
2787.7 138-8

15.1
75.2
3.9

185.6

15 ~ I
75.2
3.9

185.6

23 ~ 4
32 ~ 3
0.0
2.5

23.4
32.3
0.0
2.5

CCNTOJR MEAN . 1721.2 548.5 69.9 41.6 I4.6 7.9

CD,ITROL t:.EAN
EXP. tlEAN
MDN IIILY fAEAN
MONIHLY RANGE

996.6 350.1
1611.3 416 ~ 7
1304.0 274.6
0.0- 8776.6

116 '
114.0
115.4
0.0-

7e.e
.96.0
59.3

782.4

55.7 8.8
19.o 9
37 ' 19.8

0.0- 312.4 "
~

STANDARD ERROR
IIEANS ARE FOR SURFACE SAMPLES ONLY; CONTROI. REPRESENTS

NMPW d NMPE ~ EXPERIM'iTAL REPRESEtITS N'O'P 4 F! T
40-FT SAMPLES CCOLLKCTED AT VARIOUS LIGHT PENETRATION LEVELS
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Table A-4

.ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN'HOLE,WATER COLLECTIONS, NINE MILE POINT VICINITY'977
i

CHLOROPHYTA

OEP
TH'ONTOUR

TRAN-
S EC.T

APR

, MEAN S.E. ~

'AY
MEAN S.ED

JUN

hIEAN S.E.

JUL

hIEAN BED

AUG

MEAN S.E.

SEP

hlEAN S ~ E,.

'I 0 NMPQ 208.5
NMPQ- 148.5
FITZ 196.7
NMPE 86 ~ 8

COtITOJR MEA'N 160. 1 27.7 1635.3

509.0'5.4

2295,9 153.1
18.7 2599.8 173.7
16.7 1282.1 36.3
63.7 363.4 330.6

650 ' 2293.4
1061. 1 2774. 6
701. 3 . 6261. 4

1674 ~ 2 3926- 1

505.5 114.7 3438. 0 913. 0 3813.9

841 ~ 6'54. 7 1805. 6-
384.8 140.4 6055.2
456.9 51.2 2905.0
338.6 29 ' 2985.9

1231 ~ 3
445 ~ 3

1217.0
541.7

884.8

2024.6
1737.4
1617.3
2279 7

1914 ~ 7

252.1
616 I
261.2
150.9

148. 7

20 NMPN.
NtAPP
FITZ
NMPE

I

CONTOUR MEAtt

82. 4
93.2

246.2
217 2

159.8

43-9
67.3

128 '
176.3

42 '

'I 158. 4
775.0

1983. 3
1578.7

1373 F 9

103.3
398.6

17.5
1179.4

261.2

1130.3
621 F 1

422.8
255.3

176. 7
253-1
121.4
92.2

607 ' 189 '

4277. 5 495. 4
4303-5 859.3
2857 ' 826.0
3043.9 1900.0

3620.5 388.7

6348.4
2589.3
3020.9
3227-5

3796.5

450.3
108.2 - ~

.545.5
293.3

860.9

1171 ~ 5 320. I
1878.3 19.2
4626.3 318.9
2166.7 64.5

2465 ' 750 '

~l
40 NMP'll

NMPP
FITZ
NMPE

l

CONI'OUR MEAN

39.3
192.4
174.1
115 ~ 4

130.3

19.7
109.3
85.4
64.6

34.5

1796.4
1422. 7

1292. 5 ~

164. 1

1168.9

37.9
560.6

78.9
25.3

1441'5
729.1
370.3
221.0

608.3
296.8
25.6
25.5

351.'5 690.5 272.1

3234.2
5121.9
3790.5
2520.7

760 ~ 4
456. 9

1300.8
548.4 ,

3666.8 550.2

2066. 2
aaao.s
2580.3
2816.0

2698.2

115.3
726.4
442 '
"04.9

262.5

1293 ' 281 '
876.1 153.9

1703.6 579.6
1114 ' 250.0

1246 7 174.6

41 P NMPE 505 115. 4
25/i 90.7

I II 145. 8

64.6
12 ~ 2
14.6

164.'I
558.2

1394.2

25.3
180.1
79.9

73 2
~ 44m ~ ~'i

1 I8-7

11.9
0.0

16.9

3519 ~ 5 24. 3
3431. 3 1484. 9
4095.8 67.9

3122 ~ 8
2782. 2
3361. 2

1152.8
U84.1

1373»3

1839.1 396;7
2146.3 2.4
2231 1 1199.8

60. NMPQ
NMPP

' ITZ.
NMPE

I

CONTOUR MEAN

326.2
159.9
64. 3
95. 9

161.6

94.7
33.0
25.7
70.2

. 58.4

1265.2
918.4

1.75 I .2
672.7

I'151. 9

552.0
601.6
131.0
50.5

233.8 378 F 9 120 ~ 2

321 ~ 2, 100.9
472.5 287.3

77.4 63.7
640 ' . 378-0

4167 '
3927.0
5161. 5
7280.3

359 ~ 4
280. 6

2330 ~ I
1259 ~ I ~

5134 ' 763 '.

2583 '
2926.9
2304 '
3871. 0

2921 ~ 5

164io
386.0

I 192.7
358. I

341 I 2240.8 . 497.5

543.6 " 1833 .7
031.1 .2207 F 3
26.2 1298.0

492.4 . 3624.3

CONTROL MEAN+~
EXP''.EANe ~

. 'e'ONIHLY MEAN .
V4NflILY RANGE

146. 5 33. 8
159.4 20 '
152.9 19.2

39.3- 326.2

1161,9 258.6
1503.1 209.9
1332.5 166.8

164. I- 2599.8

649 ' 160.3
441 ' 67.8
s4s.s 88.2

73.2- 1441.5

3664.4 590. I
4265.2 399.0
3964.8 352.7

1805 F 6- 7280.3

3391 ~ 5 486 ~ 1

3223.6 447.8
3307.5 320 '

2066.2- 6348.4

1941.0 290.4
1993,0 401.2
1967 0 239 3

876.1- 4626-3

STANDARD ERROR *~~**SAHPLES NOT TAKEN, SUBHARIIIE PHOTOHETER HALFUNCTION** HEANS ARE FOR SURFACE SAHPLES ONLY; CONTROL REPRESENTS NIIPH B HNPE, EXPERIHENTAL REPRESENTS NHPP 5 FITZ
40-FT'CAHPLES COLLECTED AT VARIOUS LIGHT PENETRATION LEYEI.S



Table A-4 (CONTD)

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

OCT NOV

CHLOROPHYTA

DEC
DEPTH'RAN-

CONfOUR SECT MEAN S.E. MEAN S.ED MEAN S.E.

10 NMPN
NMPP
FITZ
NMPE

658.9
956, 0
664 0
827. 1

83.4
836.6
348.4
233.9

244.0
167.8
136.5
387.8

11.1
103 ~ 1

15.3
18.5

112 ~ 8
65 F 9
4.7

46.2

78. 1

58.2
3.9

27.0

CONTOUR MEAN 776.5 71.5 234.0 56.0 57.4 22.4

20 NtAP'rf
NMPP
FITZ
NMPE

CONTOUR MEAN

237. 4
305.7

1064 1

1002.9

652. 5

0 '
172:6
102.0
339.7

220.7

314.4
371.8
269.3
121.8

269.3

85.3
136.9
79.8
41.2

53.5

60.3 . 29.2
37.4 '8.1

6.9 6.9
53.5 30.9

39.5 11.9

40 NMP'A
NMPP
FITZ
NMPE

629. 9.
393.7

'923.0
1069.5

133.5
82.8

101.5
148.8

261. 1

251.9
151.9
1 1'7 ~ 7

7.3
83.5
18.2
63.6

74. 3
59.8
10.9
21 ~ 3

53.1
.2 ~ 7
4.2

12 ~ 3

CONTOUR MEAN 754.0 '50.9 195.7 35.9 41.6 15 ~ 1

41m NMPE 50K 316.0 208 '
25N 187.0 89.0

151611.4 230.4

449.0
140 ~ 2
580.4

57.4
20.8

343.7

28 '
37.7

128.3

28.9
34.6
92.5

60 NMP'.Y

NhlP P

FITZ
NMPE

377.4
1 143. 7

431. 1

2473 '

25.3
54.8

144.4
1411.2

142.7
119.9
259.3.
149.9

69.2
45.6
91.8
18.6

31.2
20.3
54.7
38.2

2.6
9.0

2U ~ 7
16.3

CONTOUR MEAN 1106.4 488 ~ 0 168. 0 31. 1 36.1 7.2

CONTROL MEAN'+ 909.6 245.1
EXP'rlEXN~~ 735. 1 116.3
tlCNfHLY tlLAN 822..4 133.0
h'ON.HLY RANGE 187 ~ 0- 2473 ~ 5

217.4
216.0
216 '

'117.7-

35.4
30.6
22c6

580.4

54. 7 10. 2
32.6 8 '
43.7 7. 1

4.7- 12".3

.0
STANDARD ERROR
MEANS ARE FOR SURFACE SAtrlPLES ONl.Y; CONTROL REPRESENTS

NMPW 6 NMPE EXPERIMENTAL REPRESENTS NMPP 6 F I TZ

$ 0-FT SAMPLES COLLECTED AJ VARIOUS LIGHT PENETRATION LEVELS



ABUNDANCE (CELLS/MILLILITER)

Table A-5

OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

BACILLARIOPHYTA-CEN3RIC

APR MAY iJUN JUL AUG SEP
'DEPTH'RAN-

CONTOUR SECT hlEAN S.E.+ MEAN S.E. MEAN S.E. h1EAN S ~ E. MEAN S. E ~ h'IEAN S.E

,'10 Nh1PsI
NMiP.P

FITZ
NMPE

1700.9
610.7
366 '
227.5

374.0 4666.7 861.0
196i3 2492.7 29 7
42.4 1620.6 866.4

13. 5 13.5 381. 3 85. 6
55.2 7.5 595.0 252.2
30.1 7.0 184.0 19.1

109.8 3056.8 574.2 99.6 62.6 1043.6 279. I 124.2
40. 3 ~

114.8
5.3

24.3
0.2

76.2
5.3

-36. 5
101.0
738.3
183.7

36.$
0.7

260.9
55.5

CONTOUR MEAN ?2 l.3 334.4 ~ 2959.2 641-3 49-6 18.7 551 ~ 0 184. 4 71a2 28.9 2/4.9 160.7

20 NMP'.V

NMiP>

FITZ
NMPE

CONTOiJR MEAN

427.0
161. 3
205.9
229.5

255.9

259.8
87.8
26.9

125-9

58 ~ 7

3664.7
1124.8
3124.9
2884.0

2699.6

329.6
22.9

877.5
1335.9

549.7

455.4
70.1
66.4
23.6

153. 9

45.7
39.8
15.1
5.9

101 .1

1211.7
645. 2
375. 3
348.2

645 1

123. 6
199.5
45.'5
56 F 9

200.4

397.0
71 ~ 2

133.2
11 ~ 6

153 '

174.8
27.2
25.8
11.6

85.0

19 ~ 1

128.5
242. 1

145-8

133.9

14.7
69.1

197. 3
30.1

45.7

40 NMP'8
NMPP
FITZ
NMPE

180. 5
1?9.3
228.8
194, 6

78.7 .. 2566.0
130.7 1888.4
30.7 2256.8
27 ' 360.0

909.7
237.9
481.5

12.8

522 '
05.5
36.7
28.1

444.2
43.0
11.8
2.7

1155.3
970.9
332.1
590.2

467. 2
97. 1

155. 7
40~4

49.3
8'

170.5
23. 1

39.8
16.4
45.9

~ 23 1

41.5
50.4
85.9
65.0

20. 3
45.4
24.4
49.6

CONTOUR MEAN 195.8 11.5 1767.8 489.3 168.2 118.8 762.1 185.4 8' 32. 1 60.7 9.7

NMPE
501'5/s

1v

194.6 27.4 360.0 12.8 49.0 43.2
200 ' '0 ' 444 ' 66 ' eeoeoay 0.0
403.8 123.0 2433.1 489.8 4 1 1.4

485. 2 89. 4
570.5 152 F 9
266.4 49.9

39. G

5.8
15.0

33.7
5.8

15.0

88.0
151-7
49.7.

15.4
90 9
0.3

60 NMPW
Nh1P P

FITZ
NMPc

353.7
273.0
218. 6
313.6

142.8
247.2

32 '
27.1

1614.2
1057.'2
2072.1
628.5

544.3
625.7
170.9
209.8

13-8
54.9
10.4
15 5

1.1
54.9
7.5
9.7

1271.9
1164. 1

599.8
951.9

50.9
41. 3

246-9
25. 1

30. 7
17.2
19.8
9.G

13.3
5.2
4.7
9.6

79.4
197.8
40 ~ 7

248.0

33. 1

?7.2
5.2

38.1

COhoTOJR MEAN 289.7 28.9 1343.0 315.9 23.7 10.5 997. 0 148 ~ 1 19.3 . 4.4 141.5 48 ~ I
CONTROL MEAN~~

EXP. MEANe+
~THLY MEAN
'IQNfH Y RAN

453.4
280.4
366.9
1

180.7
52.3
93.6

2049.3
2335.5
2192.4

4

419.0
411.0
285.9

148.6
49. 1

98-8
4

75.2
9.5

38.8

844. 6 147 ~ 1

633. 0 1 05. 2
738;8 91.5
4.0- 71

81.4 47.1
81.8 19.6
81. 6 24.6

397.0

102.4 28-9
198 1 81.0
150-2 43 3

1 . 1 — 739.3

* STANDARD ERROR *******SAMPLESNOT TAKEN, SUBMARINE PHOTOMETER MALFUNCTION
** MEANS ARE FOR SURFACE SAMPLES ONLY; CONTROL REPRESENTS NMPW 5 MNPE, EXPERIMENTAL REPRESENTS NMPP h FITZ

40-FT SAMPLES COLLECTED AT VARIOUS LIGHT PENETRATION LEVELS



Table A-5 (CONTD)

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

OCT NOV

8ACI LLARIOPHYTA-CENTRIC

OEC
DEPTH'RAN-

CONTOUR SECT MEAN S.E.+ MEAN 5 ~ E- tiIEAN S.E.

1 0 NMP'rt
NMPP
FITZ
NMPE

I

CO!ITOUR MEAN

225.6
483.2
588.5
471.8

442.3

102.6
158.8
229.4
1 I4 F 9

76.9

207.2
116.0
206.6
167. 5

174.3

29.2
64 '
41.9
54.6

21.6

54.7
49. 1

32. 1

72.8

52.2

2.0
1.4

15. 1

36.4

8.4

20 NMPS
NhlP P

FITZ
NMPE

I

CONTOUR MEAN

116. 1

148.9
342.4
279.2

221. 7

47.3
48.6
12.5
91. 1

53.5

143.4
264.6
215.5
143.6

191.8

46.4
32.3
61.0
68.4

29.6

l3 7
67. I
29

140.0

77.7

1.5
10. 7
20.7
8.7

22.9

40 N titbit
NMiPP

FITZ
NMPE

I

CONTOUR MEAN

320.7 105.4
59.6 17.5

565.0 . 360.8
502.2 170 4

361.9 1 l3.3

120.7
141.9
178.8
189.4

157.7

32.7
40.6
75.8
87.4

16.0

56 ~ 7
135. 8
46. 7
74 '4

78.4

6.5
19 ~ 9
5.0

21.7

20.0

NMPE 50Ã

~ )

160.3 6.1
95.6 34.8

246.9 58.6

379.1
222.5
154.5

270. 1

39.8
83.0

62.5
33.8

~ 238.2

57.5
2?.0
95.3

60 NMP4
NMPP
FITZ
NMPE

I

L,Ot4TOUR hlEAf4

151.5
381. 4
394. 1

176.5

26.5
147.2
207.5

78.7

275.9 64.8

19.2
78.8
92.0

'I 32. 6

80.7

11.0
16.6
16 '
17.3

23.5

75.2.
20.5
75 '
75.5

61.7

51.2
3 7

13. 7
24.0

13.7

CONTROL tAiEAN
EXP. JEAN"
[MONTHLY MEAN
AiCIITHLY RANGE

280.5 '0 F 9
370.4 E6 ~ 2
325.4 42 '

59.6- 588.5

140. 5
161.8
151. 1

19. 2-

20.2
23.1
15.1

379.1

77.9 9.4
57.1 13.0
67.5 8.2

20.5- 23S.2
' STANOAR3 ERROR

!IEA iS *~E FOR SURFACE SAMP' GN'":" CON ROI. REFRE')-'1.5
NMP(e g "JM>E

~

ELOPER

I 1154TA" REPRESS.': ~ S I<"PP ti ~ I
Tc'0-FTSSMPLES COLLECTEO ARIOUS LIGHT PENETRAT 10' 'VELS

1



r

Table A-6

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

BACILLARIOPHYTA-PENNATE

I

DEPTH'RAN-
"ONfOUR SECT

APR

MEAN S.E.+

MAY

MEAN S.ED

JUN

MEAN S ~ E ~

JUL

MEAN S.E.

AUG

MEAN S. E. MEAN

SEP

S.E

'I 0 NMPIil
NMPP
FITZ
NMP E

CGNTOJR MEAN

52 '
28.0
5.1

'I5.7

25.2

12.4
2.3
5 ~ 1

7.4

'Ip. I

565.,6
1287 '
1435.7
614.7

975.8

65.6
101.6
670.2
195.0

224.9

110.9
2o ~ 3
13 ~ 1

51 .0

51.1

98.6
29 '
13.1
19.9

21.4

67.5
112.8
141.1
155.3

119;2

13.5
112.8
141 ~ 1

135 ~ !

19.4

18. 7
203.7

4.8
164.4

g7.9

9.8
6.9
4.8

~ 164.4

50.5

34.3
127 ~ 3
26.0

6.0

48.4

14.4
52.1
26.0
6.0

27.0

20 Nh!PIN 18. 3
NhlPP 23. I
FITZ 9.9
NhlP8 50. 1

COiVTOJR MEAII 25.4

1.0
5.0
8 ~ I

36.5

8.7

710. 1

420.2
1120. 1

889.2

784.9

304.7
139.9
238.6
637.5

147.7

183.1
43 I
21-2
85.1

83.1

155. 3
12.4
21 ~ 2
24.9

35.9

86.8
51.2

102. 0
168.5

102. 1

53. 6
14. 8

102.0
164. 6

24 ~ 5

29. 3
170.9
71. 5
31.1

75.7

10.8
39;0
10.0
15.2

33.2

30.4
97-9

191 0
9.6

82.2

30.4
25.5

123.8
9.6

40.3

40 NMPH
NMPP
FITZ
NhlP E

CONTOUR MEAN

25.6
28.4
39.9
40.0

~ 33. 5

6.8
11.0
9.1
1-4

3.8

1264.6
823. I
870.2
84.5

760.6

385.4
80.5
6.2

30.1

246.1

149. 8
51.2

148.2
18.5

91.9

57.0
33.8

140.6
12. 3

33 '

13.8
424. 0
197. I
108.0

185. 7

13. 8
346. 3
166. 3
108. 0

87. 8

15 ~ 7
134.5
120.3
161.0

107.9

II 7
134.5
80-9

156.3

31,9

137 ~ 9
20 ~ 6
61 ~ 7

3;9 ~

5$ .0

116.7
20.6
48.7 .
3.3

29.9

4IP NMPE 50m, 40 0 1

25'V~ 9. 0 3 ~ 9
IX 22. 1 6.0

84,5 30.1 192-8 173.?
786 . 294 ~ ~ i~eea 0.0

824.0 58.5 61.4- 46.8

88.9
28.9

292.8

44 ~ 1

28 ~ 9
227. 0

54.2 17 '
124 ' 26 '
194 ' 103 '

0 ~ 9
85.6

253 F 9

0.9
30.5

148 ..2

60 NMP'H
NMPP
FITZ
NhlP E

I

CONTOUR MEAN

94.5
38.3
28.9
5.3

41.8

52.1
11 '
9.6
1.1

18.9

258. 9
223.3
876,0
106.5

179.2,
80.7
36.5
76 '

366.2 173.0

93.7
51.2
15.6
27 '

46.9

90-3
~ 2

11.3
1 ~ 5

17 '

115.4
231. I
484. 3
742.2

393.3

6.2
69. 8

305. 1

222. 1

139.5

194. 3
.72. 5
22.6
26 ~ 0

78. 8

194 ~ 3
59 F 1

22.6
26 '

40.1

~ 2-4
101 ~ 8

25 ~ 1

98.0

74 '

0.9
80.5
3.8
7.0

17.7

CONTROI. MoANte
EXP. IilEANi~
HGNTHLY hlcAVi
'JONfHLY RANGE

37 ~ 7 10.0
25.2 4 ~ 4
31.5 5 ~ 5

5.1- 94 ~ 5

561.8 143.5
882.0 145.0
72 ..9 106.9

78.6- 1435.7

89.9 20.4
46-6 15.5
68-2 13.6

13.1- 192.8

182.2
217. 9
200.

13-8-

ol.8
55. 5
48 ~ 0

742.2

80. 1 27.5
1PP. 1 24.6
gp. 1 18.0

4.8- 203:7

49.1
81.4
65.2

0. 9-

17. 3
21.2
13.9

283.9

* STANDARD ERROR *******SAMPLESNOT TAKEN, SUBMARINE PHOTOMETER MALFUNCTION** MEANS ARE FOR SURFACE SAMPLES ONLY; CONTROL REPRESENTS NMPW I MNPE, EXPERIMENTAL REPRESENTS NMPP II FITZ
40-FT SAMPLES COLLECTED AT VARIOUS LIGHT PENETRATION LEVELS



Table A-6 (CONTD)

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

I

BAGI LLARIOPHYTA PENNATE

I

DEPTH'RAN-
CONTOUR SECT

OCT NOV

MEAN S.E.» MEAN S.E.

DEC

hlEAN S.E.

10 NhlP'A
NMPP
FITZ
NMPE

CONTOJR MEAN

88. 3
205. 4
178. 7
325. 8

,199. 5

67.9
179 '

. 114.5
50.

9'9.

0

19.5
46.2
43.1

373.6

120 ~ 6

5.8
15.0
9.9

253.4

84.5

26.4
22.6
7.3

38.4

23.7

9.5
10. 5
2.9
3 '

6.4

20 NhlPtA

NMPP
~ FITZ

NhlP E

CONTOUR MEAN

43.5
17. 1

487. 6
174. 6

180. 7

43.5
17. 1

23.7
149.5

107 '

159.3
15.3
28.6

192. 1

98.8

97 ~ 6
15.3
28.6

150.2

45.0

28.8
22-2
6.8

79.8

34.4

27 '
1.4
6.8

14.2

40 NMP'tt .
NMPP
F I TZi
NMPE

„ COiVTOJR MEAN

405 ~ 1

59. 8
54.8

704.8

306 '

264.6
40.5
54.8

277.6

156.2

96.8
13. 1

230.1
251.5

147.9

54.4
6.0

26.4
111.7

56.5

8.7
33.2
20.0
56 ~ 3

29.6

8.2
0-8
F 1
0.1

10.2

41 tt NMP E 50/»
~ 25K

lX

194 ~ 4
4.3

479.4

187. 1

4.3
280. 3

395. 5
72.7
33.9

214. 1

57.8
22.6

8.0 8.0
~ 28.5 28.5
78.1 23.5

60 Nhlp'H
Nh!P?
FITZ
NMP c.

1.5 . 1.5
206.3 85.4
86.0 77.4

742.1 59.2

8.7
299.2
82.0

418.6

6.5
188.9
82.0

153.1

22.4
17.4
27.1
27.6

2.6
0 ~ 6

24.7
11.7

CONTOUR MEAN . 259.0 166 ' 202.1 94.9 23.6 2 '

CONT RQ't c AN
EXP. ii!EAiV~~
YONIHLd ME Att
11ON ftlLV RANG=-

310. 7 102 ~ 3
162. 0 53. 3
236.3 58.9
1.5- 742.1

190.0 53 '
94.7 38.4

142.4 34.2
8 ' 418.6

36.1 7.9
19.6 3.2
27.8 4 '

6.8- 79.8

STAVDARD ERROR

tAfAVS A .c FOR SURFAC f SAtilP l. ES ONLY: CONTROL R PRESE:v TS
ttMPN 6 VYiPE ~ EXPERItl N ~

A' PRESE'ITS NM > 6 F I ":"
40-FT SAMPLES COLLECTED RIOUS LIGHT PENcTRAT ION 'VELS

1



Table A-7

ABUNDANCE (CELLS/MILLILITER) OF PHYTOPLANKTON IN WHOLE WATER COLLECTIONS, NINE MILE POINT VICINITY, 1977

DEPTH
CONTOUR

(PT) TRANSECT

1S APR

MEAN S.E.*

TOTAL PHYTOPLANKTON

11 MAY 16 JUN 15 JUL 12 AUC 16 SEP . 13 OCT 8 NOV 14 DEC

HEAN S.E. HEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E.

10 NHPN

NMPP

FITZ
NHPE

2098.5
1194. 6
813.7
497.7

21.8
327.9
254.3
137.6

6331.1
9065.9
5532.8
3025.0

897.4
859.4
830.0

1588.6

1640.5
582.7

1666.9
1927.9

365 ' 4378.1
197.0 9866.4

1163.4 5674.4
1454.3 4904.1

1628.1
2958.9
694.5

2705.1

5343.3
4057.3
7159.9
4680.6

2990.9
862.8

1262.0
235.2

2560.1
5042.0

11942.7
7888.0

300.6
1035. 4
4187.6

711.1

1807.6
3366.3
3450.7
2468.8

598.1 1293.5
1438.1 555.5
2114.1 571.1

356.5 1163.7

172.0 323.6 22.7
150 7 201.9 58 4
63.9 109.8 62.8

308.3 523.5 281.3

CONIOUR MEAN 1151.1 346.4 5988.7 1244 ' 1454.5 297.7 6205.7 1248.9 5310.3 670.1 6858.2 2014 ' 2773.3 391.1 896.0 193.9 289 7 89.4

20 hMPH

NHPP
FITZ
NMPE

684.0
507.6
710.0
706.3

381.8
58.2

266.1
398.2

7045.6
2787.2
7182. 6
5946.8

1138. 4
381.5

1156.9
3342.6

2778.9
3360.2
1363.2
1530.2

801.1
912.1
965.8
566.4

8294.3
6976.8
4975.6
5232.3

357.2
1151.6
1798. 0
2471.9

9791.4
4320.6
5046.8
4533.4

222. 1
341. 5

1605.3
303.0

2054.6
3926.8
7741.9
4464.5

517 ~ 3
180. 6
659.7

33.6

952.7
739.6

5143.3
2105.9

70.2 810.2
362.5 933.5

1819.4 1612.9
706.6 727.2

150.5 282.9 21.7
283.5 235.1 71.1
876.7 112.7 64.1
154.3 510.6 10.6

CONTOUR HBQl 652.0 48.5 5740.6 1022 ' 2258.1 484.5 6369 ' 780.5 5923 F 1 1298 ' 4547 ' 1183.6 2235.4 1014.7 1020.9 201.8 285.3 83 '

40 NMPN
lRH'P
FITZ
hMPE

362.3
657.6
649.8
593.4

115. 9
143.4
177.8
165.4

6962.8
4535.3
4727.1

895.2

1810.0
648.8
475.2

18.1

2937.8
1792.9
2111.5

871.9

1283 '
726.2
832.5
305.0

6302.6
8793.0
6287.1
5387.8

222.4
419.3

1643.5
46.4

2905.2
4865.8
3991.4
4847.2

234.8
325.9
521.9
103.0

3146.4
1404.4
2964.6
3318.9

283.7
169.0
942.2
865.2

3002.4 18.5 573.0
1149.2 172.2 508.3
5707.2 2494.0 801.3
4740.7 1850.9 827.6

147.5 225.8 37.5
35.5 299.9 49.2
46.6 277.6 60.9
42.5 252.9 79.9

CONTOUR MEt~ 565.8 69.3 4280.1 1255.6 1916.4 425.4 6692.6 732.1 4152.4 463.1 2708.6 440.7 3649.9 1003.9 677.6 80.3 264.0 16.0

41t NHPE-SOZ
-25Z
- 1Z

593.4
644.3
918.0

165.4
111.9
341.5

895.2
1452.1
5654.3

18.1
371.9
175.5

605.6

203.1

477. 4
0.0

29. 0

6324.9
6577.5
9479.1

193.5
2248.8
2124.1

17368.8 11182 '
4726.5 423.3
4409.6 1393.2

4199.0
5259.3
5391.1

326.9
1265.7
3224.9

1310.9
9390.9
3738.6

635.1 1515.3
8695,6 640.9

294 ' 1115.1

11 7 185 8 122 9
102.0 205.8 191.6
117.5 663.3 230.3

60 h.lPN
NHPP
FITZ
hHPE

1311. 6 170. 9
770.6 164.9
514.4 38.6
578.3 60.1

CONTOUR MEAN 793. 7 181.0

4124.4
2549.6
5924.2
1765.0

3590.8

709. 2
1603. 3
460.0
181.6

621.8
117.6

146. 0
851. 7

228.8
91.3
91.5

240.7

7210.1
7032.2
8510.5

11729.2

726.8
607.7

3217.4
1593.8

3901.5
4727.1
2760.9
5132.5

673.2
373.8
31.7

504.8

6124.2
3803.0
2741.2
9328.2

1182 '
533.6
46.7

1297.8

919.6 699.5 217.0 8620.5 1087.4 4130.5 523.5 5499 ' 1458.8

1281.7
4475.0
2764.3
6535.4

3764.1

345.4 337.3
597 ' 750.2
500.4 682.5

1361.7 1328.3

197.1 278.3 48.6
56.1 205.4 17.8

206 ' 192.6 50.8
139.2 277.4 38.1

1130.9 774.6 205.3 238.4 22.9

CONTROL MEAN~+

EXP HEANAA

MONTHLY MEAN**
HONIHLY RANCE

854.0 203.6
727.3 77.1
790.7 106.4
362.3-

2098.5

4512.0 853.5
5288.1 767.3
4900.0 563.3

895. 2-
9065.9

1645.1 308.4
1525.3 347 0
1585.2 224.7

146. 0-
3360.2

667%.1 852.5
7264.5 590.5
6971.8 506.5
4378.1-

11729.2

5141.9 718.1 4860.6 939.0
4616.2 442.5 4945.8 1198.8
4879.1 413.0 4903.2 735.5
2760.9- 1404.4-
9791.4 11942.7

2861.9 668. 6 882 ~ 6 124. 8 334 r& 41.1
3349.5 627.6 801.9 126.2 204.4 24.3
3105.7 447.3 842 ' 86.4 269.4 28 5

739.6- 337.3- 109.8-
6S35.4 1612. 9 523.5

~STANDARD ERROR
~>MEANS ARE FOR SURFACE SAMPLES ONLY; CONIROL REPRESENTS NHN & NHPE, EXPERIMENTAL REPRESENTS NHPP & FITZ
l40-PT SAHPLES COLLECTED AT VARIOUS LICHT PENETRATION LEVELS

NT - SAMPLE NOT TAEEN, SUBMARINE PHOTOMETER HALFUNCTION



Table A-8

CHLOROPHYLL a CONCENTRATION (MICROGRAMS/LITER) IN WHOLE WATER DAY COLLECTIONS, NINE MILE POINT VICINITY, 1977

DEFIH
CONTOUR

TRAN-
SECT

26 APR 11 MAY 16 JUN 15 JUL 12 hUG 16 SEP 13 OCT 8 NOV 14 DEC

S.E.* MEAN S.E. MEAN S.E. MEAN S.E. MEm S.E. MEAN S.E. MEhN S.E." MEAN S.E. MEAN S.E.

10 NMPW

NMPP

FITZ
NMPE

3.65 0.61 13.22 0.00
5.09 1.73 12.22 0.00
6.89 2.89 10.01 0.00
6.17 0.72 6.81 0.00

6 ~ 61 0.76 8.71
8.69 0.60 8.56

11.21 0.56 8.26
6.89 0.40 6.46

0.10 9.66 . 0.15
0 35 4.81 0.00
0 25 5.91 0.30
0.75 5.61 0.10

1.73 1.63 4 '5 0.10 1 ~ 50 , 0.06
2 30 2.20 3.69 , 1.05 1 ~ 96 0.08

13.5& 7.09 5 87 0.18 2.26 0.02
5.93 0.32 3.07 1.79 3.58 0.18

1.52 0.16
1.36 0.16
0.84 0.04
1.24 0.44

CONTOUR MEAN 5.45 0.71 10.57 1.42 8.3S 1.06 8.00 0.52 6.50 1.08 5.89 2.73 4.20- 0.60 2.33 0.45 1,24 0.15

20 mtPW
NMPP

FITZ
hMPE

3.81 0.85 16.02 0.00
3.16 0.04 .15.42 0.00
3.97 0.85 12.01 0.00
6.89 0.40 7.41 0.00

8.75 2.94 9.76
4 '1 0.31 8.06
7.69 2.46 7.66
5.53 1.52 6.86

0.35 7.91 0.70
0.45 3.71 0.51
0.15 5.06 0.45
0.15 5.66 0.25

3. 84 0. 00 3. 04
5.33 2.37 4.23
5.49 0.79 4.67
6.57 0.32 6.05

0.36 F 26 0.06
0.75 1.82 0.10
0.26 2.46 0.06
0.12 3 '6 0,02

1.68 0 40
2.28 0.68
I~ 24 0.12
1.88 0.20

CONTOUR MEAN 4.46 0.83 12.72 1.98 6.57 1.01 8.09 0 61 5.59 0.88 5.31 0.56 4.50 0.62 2.30 0.52 1.77 0.22

40 NMPW

NMPP
PITZ
NMPE

5.93 0.00
3.16 0.28
3.21 1.13
4.65 0.24

17.62 0.00
14.42 0.00
14.82 0.00
3.80 0.00

8.53 1.08 8.31 0.70
8.69 1.32 10.36 0.15
6.72 0.79 7.31 0.70
5.51 0.06 8.11 0.30

5.61 0.20
3.91 0.31
5.46 0.55
5.71 0.40

7.29 0.24 3.95
4.13 2.77 4.21
7.37 0.56 4-47
5.93 1.20 3.40

0.27 0.64 0.04
0.25 1.68 0.40
0.67 2.08 0.28
0.16 2.36 0.60

1,92 0.24
1.56 0.20
i+40 0.28
2 28 0.12

CONTOUR MEAN 4 '4 0.66 12.67 3.04 7 '6 0.76 8.52 0 '5 5.17 0.42 6.18 0.76 4.01 0.23 1.69 0.38 I~ 79 Oe20

40 NMPE-50X
-25X
- IZ

4.65 0.24 3.80 0.00
4.73 0.64 4.45 0.00
5.49 0.28 7.61 0.00

8.97 0.08 7.01
NT 0. 00 6. 16

9.13 1.84 7.06

0.20
1.45
0.05

5.11 '0.70
5.31 0.50
3.10 0.20

6.57 0.08 3.50
4.78 4.68 3.62
5. 13 1. 93 3. 72

0.10 I~ 54 0.22
0.06 1.52 0.04
0.12 2 '4 0.14

1.84 0.08
2.48 0.16
1.53 1.48

60 NMPW

hMPP
FITZ
NMPE

6.29 3.25
1.65 1.55
5.69 1.44
4.97 0.88

5.81 0.00
15.82 0.00
11.81 0.00

3.56 '.00

9.17 2.60 10.01
11.29 0.72 9 36
5.15 0.06 9 ~ 56
5 '5 1.30 8.56

0.50
0.15
0.15
0.55

5.36 0.55
4.91 0.40
5 '1 0.10
4 '1 0.71

3.41
3.49
6.85
6.25

CONTOUR HEAN 4.65 1.04 9.25 2.80 7 '9 I~ 43 9 '7 0.30 4 '5 0.27 5.00

0.69 4.31
1.89 3.91
1.08 4.31
0.24 - 2.84

0.90 3.84

0.91 1.20 0.08
0.23 1.48 0.12
0.26 2.00 0.04
0.04 2 '2 0.08

1.36 0.80
i+40 0.44
i+52 0.56
lo72 0.12

0.35 1.85 0.33 1.50 0.08

CONTROL MEANT"
EXP. MEAN**
MONTHLY MEAN~*
MONTHLY RANGE

5.30 0.43
4.10 0.60
4.70 0.39
1. 65-
6. 89

F 28 1.96 7.12 0.53 8.35 0.44 6.22 0.61
13.32 0.74 7.97 0.90 8.64 0.37 4.89 0.26
11.30 1.14 7.54 0.52 8.49 0.28 5.55 0.36

3. 56- 4 ~ 31- 6. 86- 3. 71-
17.62 11.29 10.36 9.66

5.12 0-67 3.85 0.37
6.07 1.23 4.42 0.23
5.59 0.69 4.14 0.22
1.73 2.84-

13.58 6.05

2.12 0.40
1.97 0.11
2.04 0.20
0.64-
3.66

1 70 0.12
1.45 D.14
F 58 0.09
0.84-
2.28

*STANDARD ERROR
MEANS ARE FOR SURFACE SAHPLES CHLY; CONTROL REPRESENTS IOtN 4 NIS'E, EKPERIHEHTAL REPRESENTS NIPP 8 FITZ

tREPLICATE I HISSING
ttREPLICATES HERE COHPOSITED DNING FIELD FILTRATIOH

NT-SAHPLES NOT TAKEN, SUBMARINE PHOTOMETER MALFUNCTION



Table A-9
PHAEOPHYTIN a CONCENTRATION (MICROGRAMS/LITER) IN WHOLE WATER DAY COLLECTIONS, NINE MILE POINT VICINITY, 1977

26 APR 11 MAT 16 JUN 15 JUL 12 AUG 16 SEP 13 OCT 8 NOV 14 DEC

CONEPIO™UR SECT MEAN S.E.* MEAN S.E. MEAN S.F.. MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.E.~ MEAN S.E. MEAN S.E.

10 NHFN
NMPP
FITZ
NHPE

<0.10 0.00 1.08
0.25 0.15 <0.10
0.71 0.61 1.48
0.87 0.19 <0.10

0.00 2e16 0.23
0.00 1.00 0.23
0.00 2,02 1.19
0.00 1.98 0.26

3.06 0.32 0.61
2. 23 0.14 <0. 10
2.25 0.60 <0.10
1.46 0.40 0.14

0.03 3.55 2.71
0.00 2.32 '2.22
0.00 0.48 0.38
0.04 2.76 1.89

1.13
1.14
2.14
0.95

CONIOUR MEAN 0.48 0.18 0.69 0.35 1.79 0.27 2.25 0.33 0.24 0.12 2.28 0.65 1.34

0.07 0.46
0.67 0.85
0.06 0.99
0.72 1.41

0.27 0.93

0.14 0.18 0.08
0.17 D.72 D.24
0.04 0.40 0.02
0.13 1.51 1.17

0.20 0.70 0.29

20 hMPN
IOIPP
FITZ
NMPE

<0.10
0.79
0.57
0.88

0.00 3.04
0.21 1.96
0.47 1.16
0.21 <0.10

0.00 1.73 1.21
0.00 1.83 0.37
0.00 3.13 0.75
0.00 2.68 0.40

1.52 0.14 <0.10
2 '4 - 0.14 0.38
1.91 0.24 <0.10
1.73 0.10 «0.10

0.00 <0.10 0.00
0.28 0.70 . 0.60
0.00 0.18 0.08
0.00 0.29 0.19

0. 80
l.51
1.52
1.83

0.06 0.55
0.03 0.56
0.01 0.69
0.22 0.74

0.01 0.37 0.04
0.10 0.12 0.02
0.05 0.28 0.18
0.14 0.45 0.12

CONTOUR MEAN 0. 59 0. 17 1. ST 0. 62 2 ~ 34 0. 34 2.00 0. 29 0. 17 0.07 0. 32 0. 13 I~ 42 0. 22 0. 64 0.05 0. 31 0.07

40 NMPW

NMPP
FITZ
NMPE

«0.10
0.35
0.72
2+20

0.00 <0.10
0.25 1.70
0.62 0.32
0.25 0.6S

0.00 2.24 0.15
0.00 1.95 0.19
0.00 2.52 0.17
Oe00 2.18 0.26

2.24
2.29
0.68
1.18

0.11 0.29
0.40 «0.10
0.28 «0.10
0.02 <0.10

0.19 <0.10 0.00 1.12
0.00 I~ 78 1.68 0.86
0.00 <0.10 0.00 1.28
0.00 0.58 0.48 0.96

0.32 0.44
0. 14 0. 50
0.46 0.50
0.05 0.90

0 03 0.41 0.13
0.02 0.32 0.12
0.06 0.87 0.14
0.11 0.24 0.16

CONIDUR MEAN 0.84 0.47 0.69 0.35 2.22 0.12 1 60 0.40 0.15 0.05 0.64 0.40 1.06 0.09 0.59 0.11 0.46 0.14

40 NHPE-SOZ
-25Z- IZ

2.20
1.53
1. 81

0.25 0.65
0.90 0.68
0.06 3.32

0.00 1.07 0.32
0.00 NT 0.00
0.00 2.36 0.34

1.19
0.80
0.97

0.27 0.16
0.70 <0.10
0.16 «0.10

0. 06 <0. 10 0. 00
0.00 2.96 2.86
0.00 1.03 0.93

0.97
1.03
1. 00

0.14 0.49
0.02 . 0.40
0.17 0.56

0.12 0.32 0.01
0.00 0.55 0.05
0.19 1.54 1.44

NMPN <0 10 0.00 11.15. 0.00 1.07 0.04 1.94 0.47 <0.10 0.00 1.00 0.88 1.26 0.43 0.38 0.02 0.77 0.52
NMPP 5.36 4.81 0 44 0 00 1.04 0.17 2 '4 0.68 <0.10 0.00 3.12 '.02 0.99 0 10 0.51 0.12 0 70 0 30
FITZ <0.10 0.00 I~ 64 0.00 0.85 0.18 1.16 0.34 «0.10 0.00 0.17 0.07 1.47 0.10 0.58 0.07 0.27 0.17
NMPE 0.51 0.41 0.72 0.00 2.78 0.39 1.64 0.87 0.40 0.30 <0.10 0.00 0.62 0.08 0.66 0.02 0.69 0.01

CONTOUR HEAN 1.52 1.28 3.49 2.57 1.44 0.45 1.75 0.23 0.18 0.07 1.10 0.70 1.09 0.18 0.53 0.06 0.61 0.11

CONTROL MEAN>*
EXP HEANRA

N)NIHLT HEANA+
MNTHLY RANCE

0.61 0.26 2.12 1.34 2.10 '0.61 - 1.85 0.21 0.23 0.07 1.06 0.48
I 11 0.61 1.10 0.25 1.79 0.40 1.95 0.25 0.14 0.04 I~ 11 0 41
0 86 0.33 I~ 61 0,67 1 ~ 95 0.17 1.90 0.16 0.18 0.04 1.08 0.30

<0.10- <0.10- 0.85- 0.68- <0.10- <0.10-
5.36 11.15 3. 13 3. 06 0.61 3.55

1.08 0.13 0.69 0 12
1.36 0.14 0.65 0.06
1.22 0.10 0.67 0.07
0. 80- 0. 38-
2.14 I<41

058 015
0.46 0,09
0.52 0.09
0,12-
1.51

~STANDARD ERROR
HEANS ARE FOR SURFACE SAMPLES ONLT; CONTROL REPRESENTS N$% 8 NHPE ~ EXPERIMENTAL REPRESENTS NHPP 8 FITZ

tREPLICATE I HISSING
ttREPLICATES HERE COHPOSITED DURING FIELD FILTRATION

NT-SAMPLES NOT TAKEN, SUSNRINE PHOTO%TER NLFUNCTION



Table A-10

PRIMARY PRODUCTION (mg C/m /4-Hr) AFTER 4-HR INCUBATION PERIOD, NINE MILE POINT VICINITY, 19773

DEPTH CONTOUR

(FT) TRANSECT

13 HAY

S.E.* HZAN S.E.

16 JUN

HEAN S.E

1$ JUL

HEAN S.E.

12 AUC

HEAN S.E

16 SEP 13 OCT 8. NOV

HEAN S.E + HEAN S E

14 DEC

NEAN S.E.

10 h~
NHPP
FITZ
NHPE

17.33 2.07 64.4$ 4.76
3$ .24 3.19 113.32 56.23
14.69 8.12 35.12 4.51
51.67 1.32 27.40 26.54

5.03 2.15
S.30 3.C7

18.90 3.91
11.81 0.67

6.61 0.90
4.09 0.93
3.11 1.88
1.42 0.17

I~ 72 1.48 3.4$ 0.88 17.17 10.08 3.22 0.27
4.99 2.36 8.86 2,89 6.1S 3.17 2.16 0.52
6.04 I.SO 18.91 4.22 12.87 1.12 S.04 I~ 19
$ .54 1.10 39.4$ 13.68 14.83 6.84 9 '$ 1.10

1.07 0.36
9.12 ~ 2.92
8.35 2.2$
4.17 0.98

29.13 8. 62 60.22 19.40 10.26 3.28 3.81 1.08 C.S7 '.97 17.68 7.94 12 '6 2 '7 S.04 1.68 S.68 1.88

20 h"iPN
h.NP
FITZ
mrs

43. 33 8. 31
17. 45 17. 45
12.27 7.56
26.59 6.36

52.58 1.94
4.97 2.27

44.90 33.82
22.93 7.99

35. 3$ 4. 51
17. 31 S. 62
9.92 1.70

10.82 0.1$

7.53 0.13
6.45 0.42
1. 60 1.41
1.08 0.67

3 '6 3 26 2 '3 I~ 36 8.16 2 '4 2 '7 0.08
6 '5 3 '9 9.$ 7 0.34 4.$ $ 0.05 2.87 0.73
3 ~ 2$ 0.61 6.0$ 3.66 13 ~ 17 1.90 $ .33 0.14
7.10 3.40 31. 31 S. 80 5. 27 3. 43 1 ~ 11 0. 62

3 ~ 36 1.10
7,C4 0.03
S.88 0.23
3.91 O.S6

CONTOUR HEAN 24. 91 6. 82 31.3$ 10.81 18.31 $ .90 4.17 1.65 $ .24 1.0512 ~ 29 6.$ 1 7 ~ 19 I~ 96 4.60 I~ 22 5 ~ 1$ 0.94

40 ROW
NNPP

FITZ
NNPE

11.96 . 11.37
35.06 7.22
14.159 2.00

7.33 7.33

7.68 3.93
16 16 1.07
25.83 2.75
8.64 C.96

39.45 6.34
62.8$ IC.ZC
12. 17 0. 90
6.49 2.87

4.51 1.00
1.75 1.$ 2
1.37 0.08
1.29 0.68

5.63 1.54
9.03 1.26
4.27 1.2S

12.51 3 '$

3. 21 3.25
7 '1 2.3$

21 '4 I~ 84
38.09 9.38

9.83 2.26 0.44 0.44 1.41 0.06
6.21 F 50 5 '8 0.29 9.78 1.4$
4.79 0.94 4.06 '.27 3.12 0.8$

20.41 17.33 11.36 4.24 11.72 2.81

CONTOUR lEAN 17.13 6.15 14.58 4.20 30 '4 13.03 2.23 0.11 7 ~ 98 1.94 17.68 7.88 10.31 3.$ 3 $ .31 2.27 6.$ 1 2 ~ 51

40 NNPE-$02
-2$2- IZ

7.33 7.33
13.58 1.36
6.96 1.91

8.64 4.96
7.SO 1.23

27.52 14 ~ 1$

8.22 7.46
NT 0.00

1.83 2.07

6.1$ 1.55
I~ 39 1.04
I~ 8$ 0.$ 2

8.50 0.42
1$ .83 1.21
6.98 0.84

. 20. 30 3.88
8.47 4.34

14 F 18 6.98

23 '$ $ .67 19.31 3.98
16.94 3.92 6.4$ 0.81
18 '7 13 '4 8.24 I~ 02

11.94 3.74
2.1S 0.00
4.96 2.30

NHPN

h.PP
FITZ
h. NE

3.42 1.91
0.95 0.34
7.91 2.0$
2.26 0.11

46.26 21.94
26. 32 11. 31
29. 11 4. $6
12.4C $ .99

Sa79 1,32
9.68 4.49

10.73 0.96
15.16 1.13.

11.28 2.28
2.60 2.25
0.68 0.$ 6
1.83 1.49

5.0$ 0.70
3 ~ 83 0.79
S.S6 0.30
6.14 2.$ 1

7.99 F 18
6.90 2.$ 4

IS.S4 3 '4
6.$ 1 3.$ 1

3$ .29 34,83 4.73 4,16 3.29 2.59
11.19 8.18 0.97 0.74 $ .39 3.01

2 '8 1.82 3.60 1.00 8.96 3.12
0.22 0.00 $ .49 0.47 10.43 1.83

3.64 1.51 28.68 6.95 10.34 1.93 '.10 2.43 S.30 0.60 9.24 2.12 12 '0 8.02 3.70 0.99 7.02 1.63

CONTROL HELN+~
EXP. HEAR"*
HO'ITHLY NZAN~*
lSSIHLY RANCE

20.49 6.56 30.30 7.65
11. 22 4. 30 37. 12 11. 68
18.85 3.81 . 33.71 6.80
0.9$- 4. 97-

51.67 113.32

16.24 C.79 4.C4 1.32
18.37 6.54 2.71 0.66
17.30 3 92 3.58 0.7$
5. 03- 0. 68-

62.8$ 11. 28

6.14 1.17
S.CO 0.64
5.11 0.6$
1. 72-

12. 91

16.$ 4 $ .88 13.90 3.83 $ .6$ 1.32
11.91 2.14 7 '8 1.46 3.68 0.$ 7
IC.22 3.08 10.79 2.14 4.66 0.74
2.23- 0 22- 0.44-

39.CS 3$ .29 11.36

4.92 1.40
7.26 0.81
6.09 0.84
1.07-

11. 72

~STANSLRD ERROR

HEARS ARE FOR SURFACE SHAPLES ONLY; CONTROL REPRESENTS NHPH 8 ION'E ~ EXPERIHENTAL REPRESENTS NHPP 6 FITZ
tREPLICATE I HISSING

Nl'-SAHPLE NOT.TAKEN, SISHARINE PHOTOHETER HALFWCTION
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Table B-1

PERCENT RELATIVE ABUNDANCE OF MICROZOOPLANKTERS FROM WISCONSIN NET

(76 MICRON) OBLIQUE TOWS, NINE MILE POINT VICINITY> 1977

Taxa

Annual

Apr Hay tun Jul Aug Sep Oct Nov Dec Hean .

T*
1 1

T T
T T

13
T
5
T
T

66
T
3
T
T

20
4
1

2

T 1

1 T 1

3 3 2
1 2

17
24

T
10

T
5927

13

T T

T T
T

7 T

19 1

T.

16 7

T

6p638 61 064 228p047 137 ~ 788
25 20 23 25

Protozoa
Nastigophora
Ciliophora

Suctoria
Unid. Protozoa

Roti fera
Brachionidaa

Keratella sp.
~rac onus sp.
'Kte Scott 'a sp.
>lone ca sp.
rocane sp.
I~Ie>a ella sp.
I~lin~ost a sp.

Conochilidae
Conochilus sp.

Filinidae
Filinia sp.

Aspppanc Tdae
~hs 1anchna sp.

Synchaetidae
Pol arthra sp.
~nc acta sp.

Tr~c ocerCeae
Trichocerca sp.

lpons~'t a au

Ploesoma sp.
Unid. Roti fers

Cladocera
Bosminidae
Chydoridae

Alona sp.
~~urus ~shaertcus
Cf>ylorus sp.

DapP>n e
Da hnia retrocurva~n a sp.
er oda hnia sp.

Lepto or ae
Le todora kindtii

Si
Dia hanosoma sp.

Ostraco a
Copepoda

Calanoida
Dia tomus ore onenis

a tomus s c s
a tomus ~m nutus
a tomus sp.

ur emora affinis
mnoca anus macrurus

>pnnopepodTds
Unid. Calanoida
Cyclopoida

~C clo s bicus idatus thomasi
~C~co s verna s

l~lro ~oc c ois panaceas aux>cans
Tro o~cHo>s sp.

n ~opepodids
Unid. Cyclopoida
Unid. Harpact!coida
Unid. Copepoda (nauplii)

Diptera
Chironos>idae (larvae)

Total Density (No./m)
No. Taxa

T
T

1 1

22
1

6
T
T
T
T

27
2
T

22
1

1

T

13 25
T

1 6
T T

T

1 1

38
1

4
1

T
T
T

28
T

10
T

13 ll
T T

10 2

5 2 6

5
18

5
1

T

3
7 3

13
T

ll T
T T

7
2

4 3

T
T

33

14

T
18

T
T

13

T T
13

19
T

13 21

39,260 27,980 12,916 9,938 15,013 59,849
28 30 30 21 25 47

*T ~ less than 0.5 percent



TABLE B-2

ABUNDANCE (NO. /CUBIC METER) OF MICROZOOPLANKTON FROM
WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY'977

ROTI FERA

JUNAPR htAY JUL
DEPTH TRAN-

CONTOUR SECT - MEAN S ~ E-~ te!EAtt S.E. t~EAN S+E. MEAN S. E.

AUG SEP

MEAN S. E. tAEAN . S. L

10 tttAPfft
NMPP
FIrz
kt.P E

2372.
1927.
2625,
58 0.

354.
37

'05.

136.

55967.
9 I 560.
72698
o&?GS.

1102.
967.
953.

4785.

465608.
273579.
250729.
243420.

21163.
22062.
18788.
9738.

110&47.
1351 86.
215336.
11&239.

272 ~

10080.
1755.
6567.

18127.
19665.
17084.
19362.

1564.
1582.
'910.
472.

8100.
~

12'1468.

18237.

1958 ~

48 ~

1 368;.
2432.

CONTOUR MEAht 3t&&. &92 77232 '214. 308334. 52817. 1449C2. 24024. 16560. 594. 1377D 3577-

20 NMPW
NMPP
FITZ
NMP E

2530. 239.
230&. 280.
2930. 51

'352.8&5.

?7028.
73456.
51673

'0330.

1 674.
1276.
5546.
2930.

178648.
298136.
266249.

89947

1997.
2763.

15989.
8818.

103682.
1279&5.
75226.

114549.

1 '150.
1910.
2893.
6417.

15858
'411.

12097.
6250.

620.
241 ~

547.
1607.

12500.
23012.
21 137.
29262.

1488..
211 ~

534.
690.

CONTOUR flEAN 3280. 702. 68122. 5651 208245. 46829. 106335. 11208. 10904. 2038. 21478. 3460.

40 NMPH
NMPP
FITZ
NMPE

2005.
1958.
1965.
3495

150.
218.
117.
192.

53004.
47205.
38399.
28960.

2BD4.
226.

2580.
972.

179934
181021.
136209.
122991.

1 5631
1 2196.

8683.
2044.

123909.
110669.
52941.
86799-

16405.
657.
45.

4243.

20571.
13744.
13454.
12634.

87.
609.

2586.
2915.

2517&.
13028.
3l604 ~

2395l-

237..
365.

2022.
169?;

CONTOUR MEAN 2356. 380. 41892. 5253. 155039. 14934. 93585. 15573. 15101. 1638 ~ 23440 '855.
60 NMPW

NMPP
FITZ
NMP E

2466.
2079.
5312.
7529.

298.
18 '

531.
366.

40566+
47378.
2822?o
28023.

3473.
2773-

76.
68.

133552
'58461

'11726.

37696:

8211.
8340.
3688.
338.

55126 ~

35685
'29&0.

3?383.

2241.
2763.

569.
516.

17532.
7437.
8319.

16099.

506.
1214'.
402.
169.

27321-
16292.
13240

'0993.

1924 ~

l 677.
697.

1570.

CONTOUR h1EAN 4347. 1283. 36048. 4781 ~ 110359. 26034. 42793 '396. 12347 '603. 1 6962 3620.

EXP. MEAN~+
MONTHLY MEAN
MONTHLY RANSE

2638., 403 ~ 56325. 7439. 20951 3 ~ 25082.
3293. 433. 55824. 5235 195494. 25635.

1927.- 7529. '8023.- 91560. 37696.- 46SGOS.

CONTROL MEAN++ 3947. 720.. 55323. 7877. 181474 ~ 46165. 93804. 11219.
99503. 21402.
96654. 11696.

35685.- 215336.

15804.
12652.
14228.
6250.-

1610.
l509-
1141 .

20571.

19443. = -2970.
18382. 2660.
18912. 1895.
7274.- 31604.

e STAtlOARD ERROR
ee CONTROL REPRESENTS NQPW 4 Nt(PE, EXPERIMENTAL REPRESENTS tlMPP 5 FITZ

0 0



Table B-2 (CONTD)

ABUNDANCE (NO./CUBIC METER) OF MICROZOOPLANKTON FROM
WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

OEPTH; R IN-
COt'TOUR SECT

OCT

ROTIFERA

NOV

MEAN S.E.+ MEAN S.ED

OEC

MEAN S.E-

10 liMPW
NMPP
=ITZ
N?I> E

CONTOUR MEAh

6142 ~

3571 .
7945.

1 2310.

7492.

78.
198 ~

125
'59

'840.

7404.
1131 ~

7614 ~

14939.

7772

'235.31.
124.
467.

2823.

4308.
4188.

~9123.
77 1 7

6334.

142 ~

292.
2G24.
1092.

1238.

20 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

6215.
3721.
5035.
7577.

5637.

492
'0

261 ~

164.

823 ~

3533-
8:? 02 ~

637'421.

6633 ~

24.
272.
257.
164

1'.30-

3970.
I 665i.

4694-
8643.

5989.

234
1021.
873.
160.

1050.

4G NMPW

NMPP
FIrz
NMPE

CONTOUR MEAN

5157.
7440
6415.
76 I2 ~

6671.

206.
1131 ~

532.
399.

574

'4P.3161
'164

~

2866-

2735

'28 '46

'5.

55.

718.

8005 ~

6813.
5411
8385.

7153-

ic ~

424.
451.

d9.

671

60 NMPW
NMPP
FITZ
VMPE

CONTOUR MEAN

4811.
3817.
4793.
5041.

4616 ~

55
'14.

307
'58-

272 ~

4119 ~

4422m
3392 ~

:? 575 ~

3627 ~

450.
G80.
18 l4 ~

182
'12

~

8022 ~

6290
'717.

8454:

7071 ~

593.
620.

6.
102.

546.

CONTROL MEAN*~

EXP. MEANi~
MOhTHLY MEAtt
MONTHLY RANSE

6866.
5342.
61G4.

3571.—

868 ~

6'. 0.
549.

12310 ~

557G'.
306

5192
'48.-

16G9.
8 52.
885.

14939.

ViSe.
64s6.
6837.

3970 ~—

674 ..
Cl2 3 ~

453.
9123.

STANOARO ERROR
CONTROL REPRESENTS t?MPW 6 NMPE, EXPERIMENTAL REPRESENTS t?MPP & FITZ



Table B-3

ABUNDANCE (NO./CUBIC METER) OF MICROZOOPLANKTON FROM

WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

COPEPODA NAUPLII

APR MAY JUN JUL AUG Sc'7

OEPTH !RAN-
COI;TOUR SECT MEAN c F '/EAN S.E. f.|E 4N S.ED f!EAN S. E. f4 SAN S ~ E ~ A!SAN S.E

'I 0 IIMPW
NMPP
=ITZ
NIA>E

CONTOUR MEAN

13G6.
832.
763.

1356.

1064

70.
33G ~

136.

155.

5160.
2033

'698.

4233

'681

1214 ~

1239.
794.

1GS6.

616.

's 6461 .
27211.
18783.
29819.

23070.

9406.
6619.

648.
6694.

3224.

6051. 1650.
8894. 1779.

11555. 350.
10383. 2132 ~

9221. 1169.

613 ~

551 S.
5134.
2125.

4597.

92
ngc'93.

230.

830.

1469 ~

5G3.
1631.

064

1167.

312.
120-

S3 ~

152.

251.

20 NtlPW
NMPP
FITZ
NMPE

859.
593.
556.

1686.

191 ~

54.
101.
84.

4744
'650.

4552.
47 .1.

0.
911.
268.

1140.

35637.
20244.
2"593.
10141.

6605.
2761.
'. 043.
1764.

6330.
7641 .

13321.
1G352.

575.
0.

1S69.
527.

3987.
2847.
3587.
2679.

266
2
304.
179.

550G.
3167.
1506.
2001.

149.
493.
49,
69.

CONTOUR fPEAN 0P4 263. 4917. 248. 22154. 5244., 109II. 2364. 3275. 309. )0 w5

40 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

802,
532.

149S.

906.

0.
~ 93
169.
I'5
207.

3S72.
3162.
4060.
2721.

34S4

401.
903
190
130.

311.

12723.
20480.
1OS53.
14023.

14521.

1090.
8976.
2713.
1169.

2092.

12216.
83J9.

14974
'16+0.

15035.

1745.
2280.

>59

1543.

3485.

4377. 35o.
5GIO. 135.
5633. 184O.
9475. 729

6124. 1140.

SO
1860.

3206.

ng

O.
453.
638.
189.

871 ~

60 NMPW
NMPP
FITZ
4MP

893.
723.

1707.
1669.

10.
493.
41.

4153.
3737

'519.

4111 ~

573 ~

1005
918.

13957.
18932.
9979.
Ag SA

1916.
1614.
2169.

783.

10756.
7937.

15:26.
12267.

ne.
529.
757.

'I 656.

3319.
4098.
4532.

17624.

0.
152.

57
1356.

6-01.
2995.
1347.
1317

240.
3.

46.
0.

CONTOUR MEAN 1249 ~ .56. 388G. 152. 1>839. 3ORO. 1 »Ig. 1580. 7393. 9 2990. 117'I

CONTROl. MEAN+<
EXP- MEAN++
MONTHLY MEAN
MONTHLY RANSE,

1253.

1030.
53"

128.
134.
106.

170'7.

4!214.

3983.
Zo33.-

260
3o6.
221.

g Sf

I 7168.
'I 3623.
17890.
4586.-

3f>58.
2030.
2030.

35697:

1 2379.
110!3.
1

'I 696.
605:.-

"1
1144.
1 175.

24690.

61 50.
4545
5347.

2125.-

!328.
346

'22.

17624.

I69
260J.
SC3.-

774.
309.
443 ~'01 ~

~ STAI'OARO ERROR
+ ~ CONTROL REPRESENTS NMPW C NMPE, EXPERIMENTAL REPR SENTS f<MPP C FITZ

0, .I



0
Table B-3 (.CONTD)

ABUNDANCE (NO. /CUBIC METER) OF MICROZOOPLANKTON FROM

WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

OCT

COPEPODA NAUPLII
NOV OEC

UEPTH TRAN-
CONTOUR SECT MEAN S.ED ~ tilEAN S.E. MEAN S.E.

10 NMPW

NhlP P

=ITZ
Nt.P E

CONTOUR MEAN

2371,
562.
702.
303.

985.

428.
132 ~

50.
161.

470

'25 '31.

427.
560

'61

1 18,
33.
69.

187.

126.

1157-
2212.
2932.
1882.

2046.

160.
328.
243.
151.

369.

20 NtAPW
NhlP P

FITZ
NMPE

CONTOUR MEAN

2593.
825.
906.
446.

1133.

715
75

'0.

117.

478.

i122.
605.

1076.
1509.

qn3

28
'1.

10.
264.

244.

1346 ~

3450.
2265.
2301.

2465.

82.
42.
27.

320.

445.

40 NMPW
NtiiPP

FITZ
NhIP E

CONTOUR MEAN

2806.
3512 ~

1737.
15o8.

2405.

289.
536.
392
380

'59.

260 ~

729.
773
758.

630.

71.
97.

92.

i24.

323'I .
4280.
402G.
4195.

3923.

224.
354.

97.
131.

235

'0

NhlPW
NMPP
FITZ

~ NMPE

CONTOUR hlEAN

1899.
2230.
1321.
2551.

2000..

129.
162.
338.
384.

263.

1188
'i506 ~

854.
1120.

11i67 ~

7.
49.

180.
258.

134.

4861.
4031 .
4036.
3871.

41i99.

672.
399.
699.
407.

224.

CONTROL MEAN~i
EXP. MEANi+
MONTHLY MEAtl
MONTHLY RANSE

1817.
1474.
164iS.
3.0 3 ~

345.
353 ~

2.1 3 ~

35f2.

8i8.
763.
790.

131,—

150
146.
101.

1509.

291 8. 483.
3399. 293.
3IS8. 280.

1157I- 4861.

STANDARD ERROg
CONTROL REPRESENTS NMPW & NMPE, EXPERIMENTAL REPRESENTS NMPP 8 FITZ



Table B-4

ABUNDANCE (NO. /CUBIC METER) OF MICROZOOPLANKTON FROM

WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

COPEPODA-CYCLOPOIDA

OEPTH TRAN-
CONTGUR SECT filEAN S.E.+

h\AY

MEAii'.E. MEAN h15 AN S. E.

AUG

MEAN S. E. MEAN

CEP

10 flMPW
NMPP
=I rZ
NMf'E

CONTOUR MEAN

80! ~

586.
2106.
2372.

1465.

22
''63

'07.

452.

0 ~

159.
368 ~

132 ~

0.
0.

159.
0.

87.

7055.
'135.

1944.
3043.

3194.

7055 ~

/35.
64S.
609.

1370.

8'i i ~

0!1 6,
7003 ~

25958.

91:4.

215.
296.

2801.
1891.

5762.

6901 .
4687.
2404.
6061.

5013.

1196.
15 ~

69.
708.

982.

7694
21 5.

1421 ~

io ~

1421 ~

134;

n?4.
152.

20 NMPW
NMPP
FITZ
NMP E

920 ~

71'1 .
935 r

2528.

95.
137 ~

126.
3 ~

140.
547'53.

163.

lno.
182,
153.
163.

1843.
1840.
2781.
2425.

307.
920.

2 ~

lr 102.

288.
2183.

14888.
18168.

288.
1092.
784.
586.

6645.
4102.-
5836.

21964.

443
434.
365.
r !.r ~

8482.
ea.".

12'5.
7 "'9.

f 49.
'18 1
~ ir
~ io ~

CONTOUR flEAN 1176 ~ 458. 251 ~ 99. 2222. 231. aar82. 9637. 4143. 2825. i 888

40 NMPW
NMPP
FITZ
NMPE

852.
580.

1080.
6260.

201.
48 ~

195.
115.

ao;.
452.
~ 28 ~

777 ~

nol.
0

228.
130.

25il5.
5550.
3799 ~

3798.

2545.
2124.
3256.

676.

6283.
5522.

17395.
19269.

698.
557.

4286.
1543.

12955.
6093.
9176.

57175.

350.
135.

230'1 ~

6965.

576 ~

2976.
2235.
3112

'3J54.
r06.

1 226.

CONTOUR MEAN 2133 ~ 1359. 464 ~ 115. 3923. 618. 12122. 3615 21350. 12024. 521. 771 ~

So NMPW
NMPP
FITZ
NMPE

CONTOUR h!EAN

978.
1421.
1935.
4192.

2 i 32

85.
71 ~

341 ~

41.

714.

215 ~

723
'12

~ .

ai i 1 ~

490.

215.
482.
306.
137

112.

3831.
5112.
5641.

~ 1678 ~

4065.

547.
1083.

0.
336.

882.

8515.
121!1 .
15526;
10667.

1!705.

448.
118.
757.
46a.

1472.

11039.
20034.
10901
45924.

21975.

938.
455.
5/n.

2203.

8264.

OS.
4133.
1c33
2533.

3126.

1275.
419.
511.
507.

ovn

CONTROL MEANi+ 2314. 714.
EXP. MEANie 1170. 211.
MONTHLY MEAll 1 142. 389.
MONTHLY RANSE 525.- 62COr

309.
359

'34.

0

84.
92

'0.

777 ~

3277.
'r42r
3351 .
?35.—

609.
665.
436

'055.

1!249.
9C62.

10456.
28o.-

3246.
2140.
1889.

25958.

21083.
7904.

14494.
2404.-

6973.
!984
3393.

57!'?5.

3625 35
1822. 143.

~ 2723. 551.
215.- 8482.

STANOARO ERROR
~ o CONTROL REPRESENTS NMPW & NMPE, EXPERIMENTAL REPRESENTS NMPP & FITZ



Table B-4 (CONTD)

ABUNDANCE (NO./CUBIC METER) OF MICROZOOPLANKTON FROM

WISCONSIN NET (76 XKCRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

COP EPODA-CYCLOPOIDA

OCT NOV DEC
OFPTH TPAN-

CONTOUR SECT MEAN S. ED 4 MEAN S.E. MEAN S.E-

10 tlMPW

NMPP
I 1'Z

Nt.PE

3771.
893-
551 ~

313.

583.
132 ~

%00
114m

855.
229.

1076.
2521

'5.57.
35.

373

'27.1712 ~

3373.
3840.

107.
86.

154.
151.

CONTOUR MEAN 1382 805 ~ 1170. 485. 2338. 784.

20 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

5679.
645.
840.
774.

1984.

134.
255.
247 o

117 ~

1232

'44.1604
'387

3078.

1728.

28.
151.
449.
264.

477 ~

824 ~

2772
2456.
2681.

2183.

55.
402.
273.
40.

458.

40 NMPW
NtlP P
FITZ
NMPE

CONTOUR MEAN

4098.
6429.
1849.
2635.

3753.

96 ~

0 ~

392.
705.

1006

630.
1556.
1920.
1479.

1396.

126.
340.
125.
296.

2/3

2965.
3486.
4477.
2425.

3338.

1'1 2.
400.
161.
478.

437.

60 NMPW
NMPP
FITZ
NMPK

CONTOUR MEAN

1839.
3706.
21 20.
2997.

2680.

55 ~

281 ~

96
201 ~

416.

1 262.
2357 ~

1325-
1603.

1637.

144.
316.
202.
120.

251 ~

5216.
4784.
4627.
5246.

4968

'58.266.
430.

1070.

155.

CONTROL MEAN~i 2771. 628.
EXP MEAN+~ 2129. 719 ~

MONTHLY MEAN 2450. 468
'ONTHLYRANSE 313.- 6429.

1534 ~

1432 ~

1483 ~

229.-

305.
221.
182.

3078.

2953,
3461.
3207.
427

'33.394.
366.

5246.

STANOARO ERROR
CONTROL REPRESENTS NMPW & NMPEe EXPERIMENTAL REPRESENTS NMPP & FITZ



Table B-'5

ABUNDANCE (NO./CUBIC HETER) OF MICROZOOPLANKTON FROM
'ISCONSINNET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

DEPTH <RAN-
CONTOUR SECT MEAtI S.E.+

't2AY

MEAtI S ~ E.

CLADOCERA
JUN

MEAN S.E.

JUL

MEAtI S.E.

AUG

MEAN S.E.

,SEP

MEAN S.E

10 NMRf
NMP P
FITZ
KMPE

0.

0.
136 ~

0 ~

11.
0.

68.

0 ~

0 ~

0.
184.

0.
C.
0.

184.

27043.
10296.
10366.
2069'.

1176.
2942.

7 ~

2434.

2751.
6301.

16457.
52639.

550.
1186.
1050.
4160.

6441 .
2381.
1648.
5/46 ~

o52
271.

0.
79.

3560.
~ gc5
1473.
1013.

356.
24.

105.
0.

CONTOUR MEAN 37. 33. 46. 46. 17099. 4117. 20037. 11226. 4054. 1195. 1625. 678.

20 NMPN
NMPP
FITZ
NMPE

CONTOUR MEAN

24 ~

10.
2& ~

42'5.

24 ~

10.
25.
42.

419 ~

182.
1 5Q
326.

2/0 ~

140.
182.
153.
326.

62

'7051 .
9662.

23288.
8157.

14539.

153.
2300.

347.
220.

3504.

7769.
."005.

20856.
34403.

18008 ~

288.
'I 3o4.

241 ~

2520.

6210.

10188.
4344.
2796.
6607.

5984.

2:o.
386.
o06.
714.

1605.

4 )5
2393.

227'/.

2595.

372.
?04

'35.

69.

223.

30 NMPII
NMPP
FITZ
NMPE

65
0.

65.
77.

25.
0.

39.
0 ~

401.
452.
228.
194.

401.
226 ~

22P ~

194.

5089.
3905.
5698 ~

8160.

727 ~

1850.
1357.
3506.

18499.
14438.
1916O.
34334.

5236.
456.

3529
'15

5427.
5958.
2728.
6965.

350.
948.
370.
810.,

1815
255T.
8939.
6506.

710.
60S.

1915.
1037.

CONTOUR MEAN 42. 18. 319. 63. 5718. 901. 21608. 4369. 5270. 905. 4954. 1680

'0

NMPM
NMPP
FITZ
NMPE

O.
3S.

152.
163 ~

0.
0 ~

0.
163 ~

.358 ~

0.
76

'37

'2 ~

0 ~

76.
0.

7663.
4036.
5207.
3244.

3264.
269.
868.
336.

18151.
24540.
15526
9325.

672.
1137.
379.

1110.

2958.
311 i .
3442.
7287.

361.
683.
688.

1186.

1604.
1737.
264'647.

72.
419

'32.

3 ~

CONTOUR MEAN
eo NMPW

NMPP.
FITZ
NMPE

CONTOUR MEAN

88.

58.
37:
48.0-

41,

22
'I8 ~

14.
163.

143+

252.
136.
194.0-

77.

52.
5c

452.

5037. 964.

12140. 2987.
9057. 2252.

10598. 1850.
3244.- 27043.

14386. 1851

22231. 5984
'ntCS1552.

18510. 3137.
2751.- 52639.

4200.

6452.
3301.
4877.

1648.-

7!6.
470.
5so

10188.

2805.
2932.
2908.
455.-

1034. 2459. 447 ~

605.
910.
528.

8939.

STANDARD ERROR
CONTROL REPRESENTS NMPM 4 NMPE, EXPERIMENTAL REPRESENTS NQPP 8, FITZ



Table B-5 (CONTD)

ABUNDANCE (NO./CUBIC 1KTER) OF MICROZOOPLANKTON FROM
WISCONSIN NET (76 MICRON) OBLIQUE TOWS

NINE MILE POINT VICINITY, 1977

OCT

. CLADOCERA

NOV DEC

DEPTH TRAN-
CONTOUR SE"T MEAN S. E.+ MEAN S.E. MEAN S.E.

10 NMPW
NMPP
FIrZ
NM>E

972.
331.

1028.
957.

117 202 '4.
0. 195'2

'5.174. 25.
104. - 280 '3. 1816.

820.
1481 ~

1242.

107.
93.
71.

188.

CONTOUR MEAN 822. 164. 213. 23. 1340. 209-

20 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

1252.
345.
836.,'22.
714.

537.
75.

139.
188-

209-

479.
666.
192.
223.

390

'4.~ 121.
44.
)9

112.

Epo.
1 735.
928.
720.

998.

87.
413.
437.

0.

254.

40- NMPW
NMPP
FITZ

~ NMPE

CONTOUR MEAN

1059.
1845-
794.

1623.

1328, ~

96.
60 ~

112.
6G3.

245

'370.3759.
1970.
444 '

888 ~

-79.
365.

75.
37.

701.

1550.
1067.
1804 ~

1109.

1382 ~

147.
206.

0.
161.

178.

60 NMP'N

NMPP
FITZ
NMPE

CONTOUR MEAN

75o.
1137.
1382.
1293.

1142.

166.
15.
92

245.

138 ~

963-
1190.
831.

1608.

1 148.

162;
219 ~

22.
172.

170 ~

1186.
975

1776.
1681.

1404.

79.
89.

377.
255.

193.

CONTROL MEAN~+ 1042. 128-
EXP'EAN~~ 951. 180

'ONTHLYMEAN 1001. 107
'ONTHLYRANGE 331.- 1845

'96.1123.
910.

174.-

194.
436.
237

'769

'239. 153.
1323. '48.
1281. 103.
609.- 1e16.

STANOARD ERROR
CONTROL REPRESENTS NMPW 6 NMPE, EXPERIMENTAL REPRESENTS NMPP 6 FITZ



Table B-6

MONTHLY OCCURRENCE AND RELATIVE ABUNDANCE (BY NUMBER) OF MACROZOOPLANKTON

COLLECTED IN THE VICINITY OF NINE MILE POINT,
APRIL-DECEMBER 1977

Scientific Hame

thomasi

mexicana

Total (Ho./m3)
Number of Taxa

T ~ < 0.5%

Coel enterata (Cnideria)
Hydrozoa

~PB
era amer>cane

~ra sp.
Cor Tosoma lecustris

Nema o a.
Hematoda unid.

Annelida
Oligochaeta

Naididae unid.
Arachnida

Prostigmata
Hvdracarina unid.

Arthropoda
Cladocera

Bosminidae unid.
Eurycercus lamellatus
%+n'~aa~m>l ua

a ca~a mendotae
D. on remus
II. re rocurva
'l>. ~»u ex
K ~Larvu a
K ~sc o<Heri
ttt >pane sspp.

erma hnia sp:
e o e um gibberum
e todora kFn<~t
o yp amus eecu>us

Pyda ~csfa na
~~aanosoma sp.

Ostracoda
Ostracoda, unid.

'amanoida
Oia tomus ore onensis

s c s
pur temura afftnfs

mno~ca anus macrurus
rTstcura ac~ussr s

a ano a mature
tycuucpo> a

Cyclo s bicus idatus
I.. verna s
Tro~oc c o s prastnus
Cyc opoida Juvenile

Amphipoda
~panto orate afftnts

Insecta
Diptera

Oiptera unid.

T* T

T T

T T

T
T

18

T 7 2 T 1

T T
T

2 13 31 13
5 T

T 67 27 65 19
8 1 1

1

T

T T 3
-T 1 21

T 6 14 3 37
5

T

11 3 1

61 52 89

7 13 T

9 T
ll T T

T T 1 4 3

T 18 1

T T
T 9 4

T T T
T 18 1

T T
27 55 1 32

T T
55 18 1 2

1 3 T T
T

T
T T 5 T T

T T

T T T

45 312 36 151 127,521 219 309 396 241

7 17 22 22 7 12 9 13

Collection Date.
15 Apr 11 May 14 Jun 13 Jul 9 Aug 12 Sep 11 Oct 7 Hov 16 Dec

Annual
Average

T
T
T

31.5
T

64.3
T
T
T
T
T

0.1
3.5

T

; 02
0.1
0.1

T
0.2

T
0.1

0.2
T
T
T

13,982
35 -)

1
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Tab e B-7

ABUNDANCE (NO./1000 CUBIC METERS) OF MACROZOOPLANKTON
FROM COMPOSITED* 1-METER HENSEN NET (571 MICRON) TOWS

NINE MILE POINT VICINITY, 1977

CLADOCERA

~0
20-Ft Ccr.tour

Cate 34est 14est 1!2@est 1/2-Eas '1-East 3-East . P~~an

40-Ft Contour

3-'c'est '-Vest 1/2-L'est 1/2-East 1-East 3-East lean
63-Ft 80-Ft 100-Ft
X.".PP Q J'P LS'P

Grand
than

Apr . 10456 4162 9391 5728 13353 3630 7787 2065 2231 4129 14252 1432 4157 1032 233 333 4884

Jun

3397 3297

10589 8691

4895

uJ95

7925

5561

'0223

8658 8492

5034

7898

2298 2930 3463 6660 3896 133 3230

10090 10290 9191 12488 14552 6693 10551

24c08 7726 599 5514

10390 11855 11921 9657

Jul 43490 105161

3.4xl06 3.0xl06

Sep 171928 102031

8NSl

1.2x107

51948

5128

1.4xlo?

6760

4.5x107

4595

2.3x107

53280 33367 16850

Oct 222111 222111 137729 75158 70196 179387

Rov 24209 16683 14552 37829 89044 48751

Oec 31S35 42957 57343 15018 271062 274092

41836

l. 7x10?

71567

151115

38528

115335

101765 97469

5,5x106 6.4xl06

46620

6.1xl06

5361

5.9x107

2231

~ 5.4x107

4429 42979

1.0xlO 3.9xl07

223110 86180 46687 56776 46220 26640 80936

182084 164002 93140 106893 82850 187679 136108

18415 7992 12721 405960 399800 952180 299511

29171 31169 40792 49817 77689 144788 62238

932

1.0x10

43556

4.?xl07

37130 39367

7.5xl06 3;2xl07

u3114 68365 59341 ?3056

56976 ~ 42124" 121978 129628

3?Gg6 15984 62071 142892

Zol?5 57742 103763 83474

Cocposlte of surface, add-depth, and tottoe horizontal tees.
Stations along contours are estahl lshed within 3, 1, and 1/2 akle radll east and >est of tline Nle Point Statfon. Unkt 1.



0-
N

0'

0



ABUNDANCE (NO./1000 CUBIC METERS) OF MACROZOOPLANKTON

FROM COMPOSITED* 1-METER HENSEN NET (571 MICRON) TOWS

NINE MILE POINT VICINITY, 1977

COPEPODA-CALANOIDA

20-Ft Contours

Date 34est 1 Nest 1/24est 1/2-East 1-East 3-East Hean

40-Ft Contour~
3-Nest 1-1'est 1/2@est 1/2-East 1-East 3-East Nean

60-Ft 80-Ft 100-Ft
ivPP VPP aaPP

Grand
Bean

Jun 233 133 1CD

jul 200 0 0

Aug 0 28572 0

699 0 0

3097 4795 2930

Nov 17183 46021 43o56

Dec 3563 3263 1232

Apr 5528 7S92 26240

Nay 2997 11921 9o93

8325 S092 5994

11255 60939 29138

0 '166 533

266 599 133

D 0

0 0 0

866 533 999

11722 '.0356 2531

149S 22444 1&3'8

10345

Z1023

194

4762

117

2203

2'1911

8392

2997 702& 6560

13120 32035 22611

300 266 133

8025 19148 5228 8164

15584 28D39 11222 20435

266 333 250

1765 932 - 827

0 392041 117660

0 0 2264

26973 0 0 286946

0 0 0

1732 3230 899

35032 116017 80386

8192 3996 4262

266 0 0 44

533 733 4595 1954

5528 11189 22777 9324

14486 14752 12687 45560

67 433 832

1565 62071 19414

266

5947

0 0 19114 50241

0 0 433

566 433 433

49084 54013 35531

43&Z 6527 8824

93

1758

36230

23144 979D 10623 10308

148518 '13S029 142624 45195

Composite of surface, Iaid<ep&, and botton horizontal tous.
~4

Stations along contours are established within 3, 1 ~ and 1/2 nile radii east and west of iiine Nile Ppint Station. Dnit 1 ~
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Table C-1

SPECIES LIST OF BOTTOM PERIPHYTON COLLECTED ON ARTIFICIAL SUBSTRATES

IN THE UICINITY OF NINE MILE POINT, 1972

Cyanophyta
Chroococcal es

Acmienell<en sp.
Zhlo~ro oea sp.

roococcus sp.
nto sa s sp.

s aerie ~aonlna
s aer a ~acustris

I
os aer a sp.

icroc s sp.
Chroococca es Vnid.
Chamaesiphonales

Chan«esi hon sp.
Dennocarpe es

Stichosiphon sp.
Os'con aarhaas

Osc il1atorla 1 imnet ice
p,

~ru na 1 axe
Osci ator a~es nld.
Rostocales

Anabeena sphaerlca

~ena sp.
~fl

n zomenon sp.
~eno s s sp.

Ilosarceaesengd.
Rivola riales

Calothrlx sp.
Ch1 poo

Volvocales
Carteria sp.
~ao«enas sp.

u or n~a~ee ans
Kuuor r«sp.
paanorina ee run~ sp.

so~a 14.
Tetraspora les

Chaeto eltls americana
~ol'dh ~10 oee sp

E a otot~rx sp.~xt so.
oseeer idium sp.

etras ra sp.
Tetraspora es Unld.
Chl orococca les

Actinastrum hantzschil
p.

)GlEiisr~oesmus convolutus
iHRRT 4
%K~srocleseus sphere Ss
3KEist~desms vVVrs

p.
p.

O«r'e c lute
'E~ore a sp.
~oeEeeTa citrifor«is
'Chocleee aesp.

I
oserosssp.

t
KR t co.

I I c
ruci enia gua rate
ruci en a re~cu ai'is
ruci n a tetra a
ruc gen a sp.Rt u I plhll
ic~to~saer um sp.

~DT<Mx~oc~si s sp.
Pranceia sp.
Gioeoectin sum sp.
Go Cennin~aradl ate

irsc Inier ella lunaris
X~rsc nererea o6ese~~~ P.~tp II I

p.~~t p.
%~cs i s sp,

e ias rum bo~ranumrv *t

SP.
m caus fdatum

urastrum 1~on ra ates
uras rum me acan un

rce

Cc cKuu p.Fope~s I td
Chlorophyta Vnld.
Euglenophyta

Euglenales
Phacus sp.
~rec e omonas sp.

Ra ~p!4
Heterotrlcheles

Trlbonema affine
IRC p.

Re~et de 1

Sti itococcus sp,
Chryso ta

Chrysonenadales
Ch sochronx<lfna sp.~r sococcus sp,
lH~no~ron Tver ns
~5I 4

Oln~obr on sp.
Wlexenas sp.

Chrysomonade les Unid

Chl orophyta (Contd)
Pedi estrum tetras
PRI t sp.

Keened)eseas acutus

'Kcene<leseas armatus*Re I
t~V t I~Rtt

p.
%%~deere sp.
%1 t ~ll
ul t sp.
ls eeroc~stls sp.
Tetrae<lron ceudatum-
~a RR

~aRtt
~c sp.t I»t th
I t t ~~cI c t p.~tl *dl ltCh~ e

Ulotrichales
Sch zomeris sp. tltRrvr ~t~ ~tenerr ma

RRW
Ul'oOtr c aTes Vnid
Chaetophorales

Chaeto hora Sp.
~e tos ra sp.

pro~eries sp.
Reu~uve a sp.rtt ~l ne
t ocTo~n<xx sp.

ve a sp.
Chaae~p iorales Unid
Oedogonla 1 es

Bulbochaete sp
Mo on<urn sp.

Cla op ora es
Cia~do hora
%h~zoc~on um sp.

CI~P ld
Zygnematal es

Closteriixe eenil1ferum
p. tl

c

I p.
Ku<leonne SP.
SEro~on ure sp.

Chrysophyta (Contd)
Rhizochrysi dales

Dlceras sp.
Eaagyn on sp.
lKfiioc < sis sp.

Chrysocapsa es
Chr~soca sa sp.

1 SRT<~rys a es
Isochrysidales Unld.
Monoslgales

Codosi sp.
no~sd sp, dlht

Baclllarlophyta-Centr ic
Eupodiscaies

C clotella sp.
os ra variens

5%eee oneev< potaeas
RR~IR

leep «~sno scus astraea
XEephaano lscus ~ntzsc 11

CAp RI R~
~tep ano81scus sp.

Eupo<fsSca esefd.
8 1 ddul p hi a les

Bacteriastr<xa sp.
BaciTTaaroop~rennate

Fragile r 1 a les
Asterlonella fossa

sp.

Olataea ~vwucuere
51

eterne

sp.
~rag aria crotonensis
~ra '~ar a sp.

r <)Ton sp.
~yne ra ccy~clo um
~era ~une

yne ra sp.
Taaeria flocculosa
Taae~ar a sp.

I poPs Old.
Eunotlales

Eunotla sp.Agnes
Achnenthes sp.
Teccon~es sp.
1Ko(Ccospenia curvate
19e~cospEeep a sp.

Ac~Ran ~es n id.
Navlculales

hors sp.
a Sp,

oner<«sp,
~ioscfea sp, t 11
lleevcu a sp.
~nnu aria sp.

si.
Ra~v cutees Unld.
Bacillariales

Nitzchia acicularis

i~le
11Kzica sp.

Surire aTes
Surlrella sp.

Baci~ar op <yta-Pen<«te Unid
Pyrrhophyta-Dinophyceae

Gyemodinlales
Gyev<odlnlge fuscum
Gy<r~no n cex Peeve 'le<en

<oc(Tnlge sp.
Per dTnnaes

Ceratlge hirundinella
RRRIR RRIF
RRiIIR

ped<FTI a Id
Pyrrhophyta-Oinophyceae Vnid
Cryptophyta

Cryptomonodales
Chrecmonas sp.

11

~r erenas sp.~o~as lens
5edomonas lens
R%3oider<as ~moot&"
)8iodorenes sp.

C Fyp~ Res cold



Table C-2

SEASONAL OCCURRENCE AND RELATIVE ABUNDANCE (BY NUMBER)
FOR THE MORE ABUNDANT* BOTTOM PERIPHYTON COLLECTED ON ARTIFICIAL SUBSTRATES,

NINE MILE POINT VICINITY, 1977

Spring Early Sssnser Hid Samer Late Sussser Early Fall Fall Late Fall Minter
Hay 2-25 Hay 254un 30 Jun 304ul.27 Jul 27-SeP 6 Sep 6-30 Sep 30<et 25 Oct 25-Nov 30 Nov 30-Oec 16 Annual Hean

Cyanophyta
Chroococcales

loro loca sp.
os erie sp.

croc s s sp.
Chanaes ona cs

Chanaeti hon Sp.
Osc ator a es

Otcillatoria sp.
E n b~s sp.

acne 5p,
A ~nzonenon ~ftot ~ e

Chlorop yEa
Tolvocales

Chla dononat sp.
Te raspora es

Chaeto eltit anericana
Tetraspora es
Chlorococcal et

Ankit rcdetnut faleatut

ET p.
n bo anusxs

u
uT

S~aeroc~i95 sp.
Chlorococca es Id.
Ulotriehales

Ulothrix tubconstriets

UTonrxxsp.
Ch~aetop ral as

Sti eoeloniun sp.
ve a 5p,

Eh~ac raise Unid.
Oedogoni a 1 as

Oedo nius sp, *

E osterun sp.
CNToero yea Unid.

Chrysophyta
Honos 1 gal as

Codosi a sp.
Baci ar op yta-Centric

Eupodi seal as
Helosira sp.Euro5Ca eS Unid.

Bacillarlophyta-Pennate
Fragllariales

Atterionella farmsa
llhn
TrraarTs e(otonentss

ra ar s 5p
Frag a es Unid.
Achnan thea es

phofeos enta curvate
Nav cu a es

Navscusa es Unld.
Bacillariales

Nittchia sp.
Bacs~ar o yta-Pennate Unid.
Chryptophyta

Cryptononodalcs

18omononat ninuta
Total Density (No./a )
Total No. or Taxa'

14
14

T
15

1

2

61,796
109

2
10

2
5

3,563
125

19

T
15

'T

5
26

2,50l
104

T
60

T
T

12

37.926
104

2
10

3,755
112

3
2
1*T
3

T
T

1

3

8
2
T

1

1

8

1,285
97

3
18

3

2
6

1,3l6
72

T
25

7
19

1

1

2,105
85

1

21
T
T

'T

1

14,285
101

~Taxa listed include only those that aeeounted for at least 23 of the button periphyton collectedduring one or sere of the 1977 sanpling periods.

C-2
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Table C-3

ABUNDANCE (NO./SQUARE MILLIMETER) OF BOTTOM PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

DEPTH TRAN
CONTOUR SECT

5 NNPN
NVPP
FITZ
NIIP5

CONTOUR IIEAN

10 NNPN
1NIPP
FITZ
NNPE

CONTOVR IIEAN

CYANOPHYTA

JUL AVG

2 25 IIAY

kEAN S.E. ~

25 NAY 30 JUN

IIEAN S,E,

30 JVN 2'7 JUL

NEAN S.E.

27 JUL 6 SEP

NEAN SAN

5123.
0

3574.
7317,

4890
0.

1263.
7317

4028 1537.

0 ~

0 ~

17703.
270.

4493,

0.
0.

'I 0193.
270.

4404

'.~ ' ~ ~ 0000
0.

~ 0 ~ ~ 0 ~ 0 ~

~ 1 ~ 00 ~ 0 ~

28.
~ 1 ~ 1 ~ 1 ~ ~

14

0, 00001 F 00 0, 232077 '18574
'.6$ ~ 26 ' 0 ~ ~ ~ ~ ~ ~ 0.

0 ~ 1100000 0 ~ 1 ~ 1 ~ ~ ~ ~ 0,
0, ~ ~ ~ 0 ~ 10 ~ 0, ~ 000 ~ ~ ~ ~ 0 ~

0, 65, 65. 232077 '32077

' ~ ~ ~ 1 ~ ~ ~

645 ~

~ 0 ~ 0 ~ 0 ~ ~

~ 1 ~ 0 ~ ~ 1 ~

0,
0

17
0.

0
53T.

0,
0.

645,

2752.
~ 0 ~ \ ~ 100

2$ 7.
~ 0 ~ 1 ~ 1 ~ 0

1504.

0 ~

165
0 ~

1247 '4645 ~

SEP OCT

6 30 SEP . 30 SEP -25 OCT

101
224

0
0

0
0.
0.
0.

~ 1 ~ ~ ~ 0 ~ 0
~ 0 ~ ~ ~ 0 ~ 0
~ 1 ~ 00000
~ 00 ~ 0 ~ 0 ~

665.
2798.
686.

~ 1 ~ ~ ~ 0 ~ ~

1383,

112
122$
297,

0,

708,

419. 154,

30 ~ 16 '
4 ~

17 ~ 13 ~

~ ~ 0 ~ ~ ~ ~ ~
~ 0 ~ ~ ~ ~ ~ ~

0.
0

MEAN S.E NEAN SEE

265.
573 '

~ 1 ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ 1

NEAN S.E. ~

~ 1 ~ 1 ~ ~ 1 ~
~ 1 ~ 1 ~ ~ ~ 1
~ ~ ~ ~ 1 ~ ~ ~
~ ~ ~ ~ ~ ~ 0 ~

24,
~ 0 ~ ~ \ ~ 1 ~

306.
1146

492.

0.
0.
0.
0.

14.
0 ~

203
'53.

337

'5

OCT -30 NOV

~ ' ~ ~ 1 ~ 1 ~

~ ~ ' ~ 0 ~ 0 ~

~ 0' ~ ~ 1 ~ ~

~ ~ 1 ~ ~ ~ ~ ~

~ 0 ~ ~ 0 ~ 0 ~

~ 0 ~ 1 ~ 1 ~ 0
~ 0 ~ ~ ~ ~ 0 ~
~ 10 ~ 0 ~ ~ 1

0.
0.
0.
0

0 ~

0
0
0.

0

OEC

30 NOY 16 OEC

NEAN SAN

20 NNPN
NQPP
FITZ
NIIPE

413.
0
0 ~

0

251
0
0.
0 ~

119
132.

48.

117, ~ 00000 ~ ~

88, ~ 01 ~ 0 ~ ~ ~

$2 4796.
4Q, ~ 0 ~ 000 ~ ~

0.
0

196$ .
0,

1603
I ~ 13

~ 000 ~ 1 ~ ~

912.

598 ~

804 ~

0 ~

515.

~ 0 ~ 0 ~ ~ 0 ~

1288.
358.
492 ~

0.
313 ~

227 ~

291 ~

239 '39.
8'ISA 224
219. 219 ~

~ 1 ~ ~ 10 ~ 0 0.

~ 0 ~ 000 ~ \
~ 0 ~ ~ 1 ~ \ ~

304
~ 0 ~ ~ ~ 0 ~ ~

0.
0-

69.
0

~ 0'1 ~ 0 ~ ~ ~

I
3343

~ ~ ~ 0 ~ 0 ~ 0

0.

2701.
0

COITOUR NEAN I )3 103. 90 ~ 21 4796 4796 1376'13, 290. 42$ 196. 304 304. 1672. 167'I.

30 IINPN
NIIPP
FITZ
NLP5

CONTOVR IIEAN

103
0
0.

59.

41,

67 ~

0
0 ~

59.

25.

1$ .,
64.

303.
20.

100.

9. 4
64 ' 0 ~ 0 ~ ~ ~ ~

132 ~ 118
'0,oooo ~ ~ 0 ~

68. 61

4
0.

99.
0,

57 ~

744,
~ 1 ~ 1 ~ ~ ~ ~

~ 0 ~ 1 ~ ~ ~ ~

212,

401 '
~

0 ~

107 ~

478 'GS ~

'I 858.
1036.

~ 1 ~ 1 ~ ~ ~ ~

1523.

1472.

259.
323 ~

0 ~

6$ 7

239 ~

~ ~ ~ ~ ~ ~ ~ ~

485.
409 '

298.

0 ~

3'I 8.
218,

1

1$ 0

37.
367
435.

~ 0 ~ 1 ~ 0 ~ ~

280.

37
40.

154.
0.

123

~ 0 ~ 1 ~ 001
~ 0 ~ ~ 1 ~ 0 ~

130.
6.

68.

0.
0

36.
4.

62

40 NQPN
R le ~
F ITZ
N"PE

CONTIPJA NEAN

0.
41
0.
0

10.

0
32 ~

0
0

10 ~

73.
49,

'I 03.
73.

74.

52. 0 ~

49 54.
48. 89.
~ 3. 00000 F 0

'8

~

0
35.
52.

0

26.

$9.
880,

~ 1 ~ 1 ~ ~ ~ ~

10,

330.

94
699

0
10 ~

276 '

0 ~ ~ 10 ~ 0

1679.
544,

~ 1 ~ 01 ~ 0 ~

0.
202.
220

0,

5$ 7 ~

4$ 6.
264
388

'5.

283

'09 '31

65.
9

SS.

~ 79,
~ 0 ~ ~ ~ ~ 0 ~
~ 00 ~ 1000
~ ~ ~ ~ ~ ~ 01

479.

212 ~

0 ~

0.
0

479.

14.
9.

~ 1 ~ ~ 0 ~ 1 ~

~ 1 ~ ~ ~ 0 ~ 0

6.
5.
0.
0.

CONTROL NEAN00
EXP IIEAN1~

NONTHI.Y NEAR
NONTHLY RANGE

1328 833
2142. 1767

'735.QSS.
0.- 17703.

44,
92.

IS
33 ~

19,
303 '

9$ 1 ~

'721,
0

2 ~

773.
587

'796.

29826 '8895
'50,334.

21923 '1017
'0232077,

1135
1198,
'1175,
358.

330 ~

317 ~

224.
2798

'65.398
298

I ~

76.
84.
65.

818.

422.
353.
387.
24

264.
31

124.
1146.

10.
871.
584.

1.

4
825.
552.

3343.

STANDARD ERROR

CONTROL REPRESENTS NN% d 20$ 'E, EZPERIHENTAL REPRESENTS NNPP d FITZ
0 0SANPLE NOT TAEEN, SUSSTRATES LOST DURING SEVERE NEATNER



Table C-Id

ABUNDANCE (NO./SQUARE MILLIMETER) OP BOTTOM PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

CHLOROPHYTA

DEPTH 'IRAN
CONICJR SECT

$ NVPM
NMPP
FITZ
NUPE

121818 ~

176934 ~

106308 ~

57404

'59SQ ~

28305 ~

lae71.
12139 ~

MAV

2 25 MAV

MEAN S.ED ~

1929.
~ t ~ 0 ~ ~ ~ ~

1987,
~ 0 ~ ~ 0 ~ 0 ~

072 ~

0.
35T.

0 ~

25 UAV 30 JUN

MEAN SAN

~ ~ ~ ~ \ ~ 00
515.

~ 0 ~ ~ 0 ~ ~ 0
~ 0 ~ ~ ~ 00 ~

0 ~

66.
0 ~

0 ~

JVL

30 JUN 27 JUL

MEAN S.ED

AVO

27 JVL 5 SEP

MEAN SAN

131467 10080 ~

~ ~ ~ 0 ~ ~ 0 ~ 0 ~

~ ~ 0 ~ ~ ~ ~ ~ 0 ~

~ ~ ~ 0 ~ ~ 0 ~ 0 ~

SEP

\toto ~ 0 ~

~ oottttt
~ ~ 0 ~ ott ~
stretto

0 ~

0
0 ~

0

6 30 SEP

MEAN SEE.

OCT

30 SEP 2$ OCI

sEAN S.E MEAN 5 ~ E ~ ~ MEAN SEE

915 ~

1175 ~

~ 0 ~ 0 ~ ~ ~

~ 0 ~ ~ 0 ~ t\

270
'00

'.

0.

~ eott ~ ~ ~
~ tttt ~ ~ ~
~ 0 ~ ttt ~ ~
~ tt ~ 00 ~ ~

0 ~

0 ~

0
0 ~

~ ~ ~ ~ ~ ~ 0 ~

~ ~ 0 ~ ~ ~ 0 ~

~ 0 ~ ~ ~ ~ 0 ~

~ 0 ~ ~ otto

0 ~

0 ~

0 ~

0,

OEC

2S OCI 30 NOV 30 NOV 16 OEC

CONTOUR MEAN 114216. 249SS. 20. SIST 515 132467 ~ 131I67 ~ 1045. 130 ~

10 N'MPM
HMDP
FITZ
NMPE

$ 8175 ~

70334.
118082 ~

~ 1450 ~

17444
20141

'9775~

~ 227

'79 ~

~ 0 ~ 0 ~ ~ 0 ~

123$ .oto\tt ~ ~

227
0.

2SI
0.

~ 0 ~ ~ ~ 0 ~ ~

1139 '\ ~ ~ ~ 0 ~ ~
~ ~ 0 ~ 0 ~ ~ ~

0
404.

0.
0

. T670.
~ ttt ~ 0 ~ ~

20079.
~ 00 ~ 00 ~ ~

3704 ~

0 ~

6654 ~

0 ~

1410,
2811
1211,

~ 000 ~ ~ or

140
TIS
I$ 1

0.

~ to ~ 0 ~ ~ 0
~ tt ~ et ~ ~

207 ~

0.
0.

66.
35.

21 ~

~ 0 ~ ~ ~ ~ 0 ~
105,

1545.

12,
0 ~

34 ~

463 '

~ ~ ~ 0 ~ 0 ~

~ 00 ~ 0 ~ 0 ~
~ ttttooo
~ tttt ~ ~

0
0 ~

0.
0

CONTOUR MEAN 7426l 1dS$ S ~ 1057. 178. 1139 I ll9~ 13879 '200 ~ 181 ~ 501 ~ 175. 31

20 NMPH
NMPP
IIIZ
NMPE

4175
6949 ~

1531 ~

749,

524. 2066.
1255 '958

'01.2259.
200 '765.

740
T33.

1165 ~

1069 ~

~ 0\ ~ 0 ~ tt
~ t et t\ ~ 0

5182
~ 0 ~ 0 ~ 0 ~ 0

0.
0.

1712
0.

2761 ~

1254.
~ ttoe ~ ~ ~

'1735.

364 ~

256
0 ~

1160

~ ~ ott 000
1576.
593 ~

815.

0 ~

I 18.
166.
87 ~

368
'41

~

358 '
00000 ~ 0

9$ ~

117.
73,

0

~ 0 ~ ~ 0 ~ ~ ~
~ 0 ~ ~ ~ ~ 0 ~

124
~ ~ ttto ~ 0

0
0

IT,
0 ~

~ to ~ 0 ~ 0 ~

7
127T,

~ oeot ~ 0 ~

0
3.

1241 ~

0 ~

CONTOUR MEAN 33T6 ~ 1395 ~ 2762. 38$ , 5182 5181. 1016 ~ - 444 995 29$ 355. 124. 124 642. 535 ~

$0 NMPM
HMPP
FITZ
NUDE

1491 ~

1053
722
$$3 ~

538 ~

107,
237

79

1777
3017.
1187
775.

729.
999.
412.
2$ 1.

277
~ 0 ~ \et ~ ~

$47,
~ 0 ~ ~ ~ ~ ~ ~

41,
0

62.
0.

112S ~

~ 00 ~ ~ ~ ~ ~
~ 00 ~ ~ ~ oo

1422

'60.0
0

450 ~

ITll.
70l.

~ ~ 0 ~ 0 ~ 0 ~

1355.

235.
330 ~

0
341,

~ ttoto ~ 0

~ 25 ~

3$ 1 ~

6$ 7

0
97.
25.

304
62,

~ 0 ~ ~ ~ 0 ~ ~

54.
2d.
28

0 ~

~ F 0 '000
~ 0 ~ 0 ~ toe

43S.
22 ~

0 ~

0
334.

CONTOUR MEAN 012. 237 ~ sees. 4$ 8 412 ~ 13$ , 1274. 1287 26$ 471 ~ 71, 230 ~ 208

40 NJPM
NMPD
IIII
HMDE

~ J42 ~

10$ d.
Sly
527

'4S ~

164,
260
199

'51 ~

37 ST.
572

'03

'76.1456.
117.

41

090
1726 ~

389 ~

0 ~ 0 ~ 0 ~ ~ 0

125.
$ 96 ~

154,
0 ~

705 ~

703.
~ ~ 0 ~ ~ 0 ~ ~

2376 ~

2$$ ~

5$0 ~

0 ~

6$ 7 ~

~ 000 ~ ott
1074,
575,

~ 0 ~ 0 ~ ~ ~ 0

0
348.
171 ~

, 0.

$44.
684.
393 ~

48.

177,
2$ 4
98.

7 ~

Ie.
~ 0 ~ ~ ~ ~ ~ 0
~ 0 ~ ~ ~ ~ ~ ~
~ ~ 0 ~ ~ ~ 0 ~

20.
0 ~

0 ~

0 ~

14,
14.

~ ~ ~ 0 ~ ~ 0 ~

~ ~ ot ~ tt ~

4
5 ~

0 ~

0 ~

CONIIFAI MEAN 861, 121 ~ I ~ 0'99. 1035 '87. 1261 5$ 7 424. 249. ~ 07 ~ 45, ie. 14.

CONTROL NEAN00
EXP. MEAN0~

UONIHLV MEAN
UON'IHLV RANCE

26742, 12024 ~

IQI$9. 2GSIS ~

35125. 12172
'41,176934,

1557 ~

2125.
Ieil.
403.

$83.
387.
27$ ~

31ST ~

434 ~

15S3 ~

1 lid,
277

'$ 4.
740.
$7l.

S1$ 2.

16784 '6259.
7345. 5369 ~

15664. 11$ C6 ~

70$ . 132447 ~

1324, 187 ~

1235. 296
'267

, 103
'75,2911

500.
48S.
494.
68 ~-

147
100.
8$ .

11'75

429.
89.

259.
21

379.
1$ .

IeT.
156$ .

1$ .
434.
295 ~

T.

299,
208.

1277.

STANOARO ERROR

CONTROL REPRESENTS NNPN d lOPE ~ EXPERIMENTAL REPRESENTS NNPP d FITZ
oo'SAIIPLE NOT TAKEN. SVBSTRATES LOST OVRING SEVERE NEATHER



'
Table C-5

ABUNDANC-E (N00/SQUARE MILLIMETER) OF BOTTOM PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

BACILLARIOPHYTA-CENTRIC
JVL AUG Sfp OCT DEC

2 25 MAY 25 MAY 30 JUN
DEPTH TRAN-.

CONIOVR SECT MEAN S,f, ~ MEAN S.f.
30 JVN 27 JUL 27 JVL - 6 SEP 6 30 SEP 30 SfP 25 OCT

MKAN S.ED MEAN S.E NEAN S,E. MEAN SEE

2$ OCT 30 NOV 30 NPV 16 DEC

MEAN 5 ED ~ MEAN SAN

NMPN
NMPP
FITZ
NMPf

2891 2010
'766.3495
'S39,1324
'584.150

'43, 41,
~ 0 ~ ~ ~ ~ ~ ~ 0.

242 ~ 68.
~ 0 ~ ~ 0 ~ ~ ~ 0

~ 0 ~ 0 ~ 0 ~ ~

48 '
00 ~ 0 ~ ~ ~

~ 0 ~ 00 ~ 0 ~

0,
7
0 ~

0.

~ 0 ~ ~ ~ ~ ~ ~

~ 00 ~ ~ ~ ~ ~
~ 0 ~ ~ ~ ~ 0 ~

0 ~

0.
0 ~

0 ~

~ ~ 00 ~ t ~ ~
~ 0 ~ ~ ~ 00 ~
~ 0 ~ 0 ~ ~ ~ ~

0 ~ 0 ~ 0 ~ 0 ~

0.
0,
0.
0

46.
22 ~

~ ~ ~ 0 ~ 0 ~ ~

~ 0 ~ 0 ~ ~ ~ ~

13
14
0 ~

0,

~ ~ 0 ~ 000 ~
~ 0 ~ 0 ~ ~ ~ ~
~ ~ ~ ~ ~ ~ 0 ~
~ 0 ~ ~ ~ ~ 0 ~

0,
0
0*
Oe

to ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~

~ 0 ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~

0.
0 ~

0.
0 ~

CON. OUP AIFAN 3445, 1474 192. 50 48. 48 ~ 0 0 34 ~ 12. 0 0. 0.

10'MPN
NMPP
FITZ
NMPE

5137, 1804.
5292. 1294 ~

6977, 298.
5392, 1000

'03~ 0 ~ 0 ~ ~ ~ ~

.109 '
0 ~ ~ 0 ~ ~ ~

15.
0

27
0

~ 0 ~ \ ~ ~ ~ ~

60 '
0 ~ ~ 0 ~ ~ 0

~ 0 ~ ~ 0 ~ ~ ~

0.
15,
0.
0

'4.
~ 0000000

0,
~ 0 ~ ~ 0 ~ 0 ~

22 ~

0 ~

0 ~

0 ~

370
1359.

189.
~ 0 ~ ~ ~ te ~

157.
390.

65.
0

~ tt ~ ~ ~ ~ ~

~ 0 ~ 0 ~ ~ \ ~

I ~

0.

0 ~

0 ~

I
0 ~

5.
~ 0 ~ ~ Oott

156 ~

37.

0,
55 ~

5.

~ ~ ~ 0 ~ 0 ~ 0
~ 0 ~ 00 ~ 0 ~
~ eeto ~ ~ ~

~ ~ ~ 0 ~ ~ 0 ~

0
0
0.
0

CONTOURI MEAN 5700 429. 106. 60. 60 ~ 27. 27 '39. 364, 46 ' ~ 0

NMPN
NMPP
FITZ
NMPE

cmIOUR «AN

NMPN
NMPP
FITZ
NMPF.

1144 ~ 261
2473. 203 ~

258, 236.
335, 126

1055. S13

'I 64. 25.
270 ~ 58.
174 ~ 108
43 ~ S.

60.
178

'0

~

298
'54

'21.

512
217
88,

36.
73
29.

170.

55.

102
283.

54
17

~ 0 ~ 0 ~ 0 ~ ~
~ 0 ~ 0 ~ 0 ~ ~

48.
~ 0 ~ 0 ~ 0 ~ ~

48 ~

23
~ 0 ~ 0 ~ 0 ~ ~

49
~ 0 ~ 0 ~ ~ ~ ~

0
0.

39.
0.

48 ~

7.
0 ~

'l2
0,

160
38.

~ 0 ~ 0 ~ ~ ~ ~

57.

85 ~

37
~ 000 '00
~ 0 ~ ~ 0 ~ ~ ~

57
9 ~

0 ~

42 ~

38

13 ~

0 ~

0.
29 ~

~ to ~ ~ 00 ~

346
''3

154

'66.

73.
~ 00 ~ t ~ ~ ~

335.

0.
84
27

B.

179,
37.
0.

96.

111 ~

71,
133 ~

~ 0 ~ 0 ~ 0 ~ '0

105 ~

~ ~ 0 ~ 0 ~ ~ ~

14
'46.

25.

32 ~

13 ~

36 ~

0,

IB ~

0
2 ~

87.
14.

~ 0 ~ ~ ~ ~ ~ ~
~ 0 ~ 0 ~ ~ ~ 0

42
~ 0 ~ 0 ~ ~ ~ 0

42.

57 ~

43,
75 ~

~ ~ ~ ~ ~ ~ ~ 0

0 ~ 0 ~ ~ ~ ~ ~ ~ 0.
0 19 ~ 1S.

10. 277 ~ 242 '
~ 0 ~ ~ ~ ~ ~ ~ 0

42'48 '29 '

0 ~ ~ ~ 0 ~ ~ 0.
~ 0 ~ ~ ~ ~ ~ 0 0 ~

23'6. 10.
0. 19. 5,

CONTOUR MEAN 163. 47, 285. 36 13, 33. 425. 233. BS ~ 58. 9 17, I,

40 NMPN
NMPP
FITZ
NMPE

~ 34. 37.
~ 10, 15
118 96
90, 81,

115 ~

219.
104.
45.

51.
77.
17,Il

80 ~

92 ~

32.
~ 00000 '

34
23 ~

17 ~

0

12
4

~ 0 ~ 0 ~ ~ ~ ~

7,

'7 ~

4,
0 ~

7 ~

~ 00 ~ 0 ~ ~ ~

111
53.

000 ~ 00 F 0

0.
54
22.

56
27 ~

23 ~

20.
9 ~

5.
I

47
~ ~ ~ ~ 0 ~ 0 ~
~ 0 ~ ~ ~ 0 ~ ~

~ 0 ~ ~ ~ 0 ~ 0

13, 5 ~

0. 8 ~

~ 0 ~ 0 ~ 000
0, toothed'.0.

0.

CON IOU ~ MKAN

CONTROL MEANIE
fXP. ML'ANo~

MONTHLY MEAN

MONTHLY RANGK

'113, 9,

1691, 660.
2499. 962

'095575
43,- 7766,

121,

147 ~

208.
ITT,
45.

36.

37.
49
31

512

68
'1

~

55.
54

23

19,

28.
8.
8,

92 ~

45,
14
36.
0,

2

18 ~

12
14

160.

82

'01

316
347

'3

'72 ~

178,
125.

1359.

2T ~

40 ~

67 ~

56.
0

17,
30 ~

18
246

47

36
79.
58.
5.-

4T ~

11 ~

27 ~

16
156

12 ~ 7
80. 66.
57. 44.
S.- 277.

'TANDARD ERROR
~ 0 CONTROL REPRESENTS NHPN: EXPERIHENTAL REPRESDITS NHPP S FITZ
00000000SAHPLE NOT

TAKERS'UBSTRATES

LOST DURING SEVERE HEATHER



Table C-6

ABUNDANCE (NO./SQUARE MILLIMETER) OF BOTTOM PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

SACILlARIOPHYTA PENNATE

JUL AUG SEP OCT DEC

2 25 NAY
DEPTH TRAN

CON'IOUR SECT NEAN S.E. ~

25 IIAY 30 JUN

NEAN S.K.

30 JUN 2T JUL

NEAR S.K

27 JUL - 6 SKP

NEAR S.E.

6 30 SKI

NEAN SAN

30 SEP -25 OCT

NEAN S,E

2S OCT 30 NOV

NEAR S.E, ~ NEAN S.E

30 NOV 16 DEC

S NNPN
NIIPP
FITZ
NNPE

33974 6384
40511 '306
18754. 3718.
36668. 8864 ~

51
~ 0 ~ 0 ~ 0 ~ 0

106 ~

~ 0 ~ ~ ~ ~ 0 ~

37 ~

0
123

0.

~ ~ ~ ~ 0 ~ 0 ~

4,
~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~ ~ ~

0.
2
0
0,

1276 '
~ ~ 0 ~ ~ ~ 0

~ ~ ~ ~ ~ ~ ~ 0
~ 0 ~ 0 ~ ~ 0 ~

818 ~

0 ~

0.
0

~ 0 ~ 0 ~ ~ ~ ~
~ 00 ~ ~ ~ ~ ~

~ 00 ~ ~ ~ ~ ~
0 ~ ~ ~ ~ ~ 0 ~

0. 909 '
~ 387 '

000 ~ ~ ~ ~ 0

0, ~ ~ ~ ~ ~ ~ 00

572.
253,

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 ~ ~ ~ 00 ~ 0

0
0,
0,
0 ~

CON.OUR NEAR 32478 476T 230. 176. 1276. 1276. 648 '61. 0

10 NNPN
NNPP'ITZ
NNPE

CONTOUR NEAN

25009. 7276
38215, - 10582
36023 :No 4951
43796 ~ 2174

'57613940

178.
~ 0 ~ ~ 0 ~ ~ ~

157
0 ~ 0 ~ ~ ~ 0 ~

135,
0

57.
0.

~ 0 ~ ~ 00 ~ 0

119 '
0 ~ ~ ~ 0 ~ ~

~ 0 ~ 00 ~ ~ ~

119

0.
93
0.
0,

119

104.
~ 0 ~ 0 ~ ~ ~ ~

34 '
0 ~ 0 ~ ~ ~ ~

69.

104
0 ~

21 ~

0 ~

35

31
333 ~

112.
~ 0 ~ ~ ~ ~ 0 ~

159

6
82 ~

37 ~

0 ~

~ 0 ~ 0 ~ ~ ~ ~
~ 0 ~ 0 ~ 0 ~ ~

95.
16.

0 ~

0,
9.
5 ~

31 ~

22.
~ 0 ~ ~ 0 ~ 0 ~

394.
807,

407

8.
0

208
'67

'27.

~ ~ ~ ~ ~ 0 ~ 0
~ 0 ~ ~ ~ ~ 0 ~

~ 0 ~ ~ 0 ~ 0 ~

~ 0 ~ 0 ~ ~ ~ 0

0
0
0
0.

20 NNP8
NNPP
FITZ
NNPE

10920
'9346.

21377.
9276

649
3239.
1508
1154.

622.
419
629

3076.

238.
92.

217 ~

1611,

~ 0 ~ ~ 0 ~ 0 ~
~ 0 ~ ~ ~ ~ 0 ~

157 '
0 ~ ~ 0 ~ ~ ~

0.
0.

14
0,

192.
96.

~ 0 ~ 0 ~ ~ ~ ~

828.

69 ~

39 ~

0 ~

206 '

0 ~ 0 ~ ~ ~ 0

2554.
139.
83.

0 ~

2042.
38.
18.

288
241
263 '

00 ~ 0 ~ ~ ~

229,
22.
94.

0 ~

~ 0 ~ ~ 0 ~ 0 ~
~ 0 ~ ~ ~ ~ ~ ~

434
~ 0 ~ ~ ~ ~ ~ ~

0 ~

0 ~

73 ~

0.

~ 0 ~ 0 ~ 0 ~ ~

20.
3920.

~ 0 ~ ~ ~ 0 ~ 0

0
10

3170.
0

CONTO'JR NEAN 17730. 4709 1186. 632. 157 157. 372. 925. 815 261 ~ 14, 434, 434 1970 '9SO.
30 N'ilPN

NllPP
FITZ
NNPE

CONTOUR LKAN

1005
1139
1790.
272.

1052.

460.
3SI
341 ~

IS.

311

60$ .
6421.
1984
283.

2323 ~

217.
2921.

186.
80.

1415

248.
~ 0 ~ ~ ~ ~ ~ 0

483.
~ 0 ~ 0 ~ ~ ~ ~

365.

84,
0, h

164.
0.

118.

~ 9,
~ 0 ~ 0 ~ ~ ~ ~

~ 00 ~ ~ ~ ~ ~

120

85.

14 ~

0 ~

0 ~

2'5

'2.187.
~ 0 ~ 0 ~ ~ ~ 0

305.

'I 84

17,
34,
0.

27$ .

70.

~ ~ 0 ~ ~ ~ ~ 0

115
58.
38 ~

70

0 ~

9.
12
I ~ .

543.
233 '

81
~ 0 ~ 0 ~ ~ ~ ~

419,

137
~ 7.

111.
0

95 ~

0 ~ ~ ~ 0 ~ 0 ~
~ 0 ~ ~ 0 ~ 0 ~

2218.
75,

I 'I 47

0
0.

1641
37

1072

40 NNPN
NllPP
FITZ
NNPE

CON'fOUR NEAN

~ 32.
595.
419,
267

353.

23
138.
147.
70

'00

~

228.
1746.
547.
229

'87

128.
908.
306.
116.

361.

142 ~

274 ~

20.
~ 0 ~ 0 ~ 00 ~

145.

30.
43.

0

73

28
0,

~ 00 ~ ~ ~ ~ ~

59.

29.

20 ~

0 ~

0
47 ~

17 ~

\ ~ ~ ~ 0 ~ 0 ~

536.
5$ .

~ 00 ~ ~ ~ ~ 0

296. 240, 362

'.

585 ~

78. 623
IT. ~ 21O.
0 ~ 28 ~

222.
336,
41,

2

145.

~ ISI ~
~ 0 ~ 00 ~ 0 ~
~ 0 ~ ~ ~ ~ ~ 0
~ 0 ~ ~ ~ ~ 0 ~

132 ~

0
0.
0.

1081 1081.

8$ .
34 ~

F 0 '0000
~ 000 '00

60.

35.
9.
0
0.

2$ ,

CON'fROL NEANo ~

EXP NEANo ~

NONTHLY NEAN
NDNTHLY RANGE

16'I32 ~ 5423.
16807 5305.
17474 '705

132 43796.

659.
1538.
1099.

5 ~ .

352.
736.
410

6421 ~

195.
176.
181 ~

4.

53,
73
55.

4S3.

332
'3

203

164 ~

28
124 ~

1276 ~

120.
560.
400.
31

62.
33$ ,
220 '55'11249.

2TS.
1$

150.
65.
71 ~

901

613,
315,
499,
22

'2654 ~

116
1081

'80,
1548.
1059.
20.-

S.
944,
673.

3120 ~

~ STANDARD ERROR

KDRTRDL REPRESENTS IRON 6 IREE ~ EIPERINENTAL REPRESENTS lolhP E FITZ
SAIOhLE RDT TAKEN~ SUSSTRATES lOST IRSIIRG SEYERE LEATHER

I

h

I ~ ' ~

*



Table C-7

TAXONOMIC LIST OF ALL SUSPENDED PERIPHYTON COLLECTED ON ARTIFICIAL SUBSTRATES
IN THE VICINITY OF NINE MILE POINT, MAY-SEPTEMBER 1977

Cyanophyta
Chroococcaceae

~ae 11 sp.
Chroococcaceae Unid.

~Ento chal is sp.~ios Iiaer1a sp,
Chamaes p onaceae

Chamaes~fhon sp.
OsceaKor>aceae

L nba sp.
sc atorfa

Oscillatoriaceae Unid.
Pseudoanabaena sp.

Aosicac e
Aeabae a ~51 s- u e
7KaWaena sp.'Cpi~ o ~flea.a e
6e~nzomenon sp.

Nostacaceae Un d.
Chlorophyta

Yolvocales
Chlam domonas sp.

an or na morum
lloavoca es U Id.

Tetrasporales
Chloron fo loca sp.

oe~oc st s sp
Tetrasporales Unid.
Chlorococcales

Actinastrum hantzschif
st sp.

st e s co vol t s
cat s

XnkTsS~I.smus sp.
Chlorococcales Unid.

Chlorococcum sp.
CEoaa ~~is ta

c 1 ITaaa
'Choclaaea sp.t~i sls ~I issinu

os er~os s sp.t~s papoose ldl
rmeao r
Re as rum sp.~o: A ad ata
~ruc ge~na sp.
U~Uc oo~saerfum sp.
~rsc i~nerie~acontorta
~ea sp.

s sp.
l>e<i~ias rum ~du lex-

F. ~stm>1 ex
ir. ~te ras
'Pe~as rum sp.
quai 'l~tua sp.
tbcenec esrnus acumfnatusi. ac t
lb. ~cau atus
K; tieen'cuuaa'us
'C. ~s
Y. uacaur cauda
Y. o ensis
lb. s nosus
i>cene esmus sp.Cee sp.nl st I t~ \h~srua sp.

Utoatr nc a es
Ulothrix zonata

Chaaepaorales
Chaetophprales Unfd.

Stf eoclonfum sp.
Oe ogon a es
Oedogon1ales Unfd.

Oedo onfum sp.
Cla op ora es

~cl do ho ~ sp.

Zygnematales
Closterium ax>nfliferumtl te sp.t 5 c set

ot ti~

Zosmar um sp.~eot a sp.
I> rofflcra sp.

ttn st ~lto I bdlet
st sp.

Au~stoats es Unla.
Chlorophyta Unfd.
Euglenophyta

Euglenales
I le A acllls
~vena sp.

Phacus sp.
~rac clot>x>nas sp.

Aanttoepvtn
Heterotrichales

Tribonema sp.
Cbrr'stop ia

Chrysomonadal es
Chrysomonadales Unid.

Dinob on sp,
Honos ga es

~Cd 51 5 sp.
Chrvsophvta Unid
Bacillar1ophyta

Eupodiscales
Coscinodiscus sp.
~~aote sp.

Eupodfscales Un1d.
Helosfra varfens

Cctt Misc s ast aea
te ano scus sp.,

Frag ar a es
Asterionel la fonnosa~t sp.~tow ~ave
5. tenue
lBatoma sp.
~ra aria crotonensis

e sp.
Fragflar1ales Unid.

Her1dion sp.
>~> ~telo

T%Tl
~era sp.

a aria sp.Ac~an es
Achnanthes sp.~c* sp.
lII>~cocos >enfa curvata
%h~ocos >~en a sp.

Nav cu a es
Calla sp.
'~Co >I>enema sp.

Hav cu a sp.
Naviculales Unid.

Pleurosfc~Gyrosigma
Ba'cCTar ael es

Hitzchfa acfcularis
lITtzzcETa sp.

Bac1llarfophyta Unfd.
Pyrrhophyta-Dinophyceae

Gy»modinfales
Gy»modfnfum sp.

Pe&r~na~es
Per fdfnfum acfculiferum
freer CITnnum sp.

Pyrrhophyta-D1nophyc.ae Unid.
Cryptophyta

Cryptomonoda les
Chroomonas sp.

s sp.
ilh%>onas minute
Arh s sp.

C-7



Table C-8

SEASONAL OCCURRENCE AND RELATIVE ABUNDANCE (BY NUMBER} QP THE MORE ABUNDANT* SUSPENDED PERIPHYTON

COLLECTED ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

Taxa

Spring
2-25 Hay

Early Suer Hid Saner Late Sutiner Ear ly Fall Annual
25 Hay-6 Jul 6-27 Jul 27 Jul-25 Sep 2-30 Sep Mean

Cyanophyta
Oscillatoriaceae

~Lnqbba sp.
Nostocaceae Unid.

Chlorophyta
Chlorococcales

Actinastrum hantzschii

3
scene esmus sp.

~pen astrum sp.
Chlorococcales Unid.
Zygnematales

Hou eotia sp.
Baci arsop yta

Fragi liar iales
Diatoma tenue
D>atoms sp.

Fragilariales Unid.
Naviculales

~Gom honema sp.
Naviculales Unid..

Bacillariophyta Unid.
Cryptophyta

Cryptomonodales
Rhodomonas sp.

Total Density (No./m )
Total No. of Taxa

2
88 90 80 '64

T

T
T
T
T
T

T

48
8
2

3
T

16

26
2

10

T
3

26

T
T
2

T
1

10

3 T T T T

19,776 675,266 141,755 1,237,391, 586 328 532 103
69 67 60 31 '4 56

axa sste inc ude only those that accounted for at least ll of the suspended periphyton collected during one or
more of the 1977 sampling periods.



Table C-9

ABUNDANCE (NO./SQUARE MILLIMETER) OF SUSPENDED PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

MAY JUN

CYANOPHYTA

JUL AUG SEP

2-25 MAY
DEPTH TRAN-

CONTOUR SECT MEAN S-E.»

25 MAY — 6 JUL

MEAN S.E.

6-27 JUL

hlEAN BED

27 JUL — 2 SEP

tMEAN S.E.

2-30 SEP

MEAN S.E.

NMPit
NMPP
FITZ

0.
0 ~

0.

0.
0.
0.

0 ~ 0.
30411. 30411.

140876. 140876.

»»»»»»»»
680022.
229364.

0.
357044.

1 1128.

416011.
1572747.

343956-
361508-

0-

158904.

»»»»»»»»

49496.
0.

. 0.

CONTOUR MEAtl 0. 0 ~ 57096. 42800. 454693. 225329. 994379 578369 158904 1589C4 ~

7 NMPYl
NMPP
FITZ

0 ~

41.
0.

0. 0 ~ 0 ~ »»»»»»»» 0. 6035434. 609080. 4422385. 4073144.
41. . 3861. 3861. 72250. 69077. 1085644. 1048308. 284459. 259358.

0. 21368. 21368. 6110. 67. 0. 59893. 40236.

CONTOUR MEAN 14. 1 4 - 841 0 ~ 6574. 39180 33070. 3560539 ~ 2474894 ~ 1 58891 2 ~ 141 821 8.

12 N?4PW

VMPP
FITZ

0.
0.
0.

0.
0.
0.

0 ~

0 ~

54540.

0, »»»»»»»» 0. 58605. 43987 '482. 8482.
0. - 9173 4374. 44006. 1583 '1418- 847.

54540. 1 1635. 5132. 0. 9409- 8329.

CONTOUR MEAN 0. 3. 18180. 18180. 10404 '231. 51306- 7299- 9770. 866.

17 NMPW
NMPP
FITZ

0.
0.
P.

0.
0.
0.

123.
419.

2986.

123.
419.

2986.

»»»»»»»»
11119.
2504.

0.
< 1119.

854.

666. 168- 46944. 34509.
12752. 11479. 1767. 799.

'»»»»'»»»» 0. 2018. 1010.

CONTOUR MEAN 0. 0. 1176. 909. 6811 4308. 6709 '043. 16909. 15018.

CONTROL tAEAtl»»
EXP. MEAN»»
h10NTHLY MEAN
MONTHLY RANGE

0.
5.
3 ~0—

0.
5.
3 ~

41 ~

31 ~ 31.
31808. 16973.
21215. 11942.

0.- 149876.

0. 0. 1627678. 1472118. 1159178. 1088203.
127772. 83456. 678787. 388506- 61494. 45476.
127772- 83456. 1153232. 727245. 500567. 436705.
2504.- 680022- 666--6035434. 1767.-4422385.

* STANDARD ERROR
** CONTROL REPRESENTS NHPW & NHPE, EXPERIHENTAL REPRESENTS NHPP & FITZ
********SAHPLE NOT TAKEN, SUBSTRATES LOST DURING SEVERE WEATHER



Table C-10

ABUNDANCE (NO./SQUARE MILLIMETER) OF SUSPENDED PERIPHYTON ON ARTIFICIAL-SUBSTRATES, NINE MILE POINT VICINITY, 1977

CHLOROPHYTA

MAY JUN JUL AUG SEP

2-25 MAY 25 MAY — 6 JUL 6-27 JUL 27 JUL — 2 SEP 2-30 SEP
DEPTH TRAN-

CONTOUR. SECT MEAN S.E.» MEAN S.E. MEAN S.E. MEAN S.E. MEAN S.ED

NMPW 803. 73. 575858. 143966. 0. . 61537. 15856.
NhlPP 863. 24. 542933. 19683. 8463. 3251. 134434. 44457.
FITZ 4734. 4047. 593747. 178466. 31089. 17009. 0.

39841. 39841.
0.

4 4 4 4 4 4 4 '4 0.

CONTOUR MEAN 2133. 1301. 570845. 14888. 19776. 11313. 97985. 36449. 39841. 39841.

7 NMPW 3836. 3603. 160578. 4629. ~++«++~+ ~ 0. 131506. 76135. 28640. 17282.
HAPP 1739. 453. 19167. 7033. 15067. 14300- 73899- 29357- 11580. 2364.
FITZ 13829.. 13621 '2655 '215- 4178. 632. 0. 23287. 15096.

CONTOUR MEAN 6468. 3730. 64133. 48259. 9622. 5445. 102702. 28804. 21169. 5037.

12 NMPW
NhIPP
FITZ

1322.
1853.
922.

13.
596.
67.

29307.
2285.

177848.

5933 ees4eeee 0. 13229. 4758. 942.'42.
1624. 9204. 2795. 29990. 25797 - 17502. 588 ~

3839. 3873 '474. ees*seee 0. 1641 . 1366,

CONTOUR MEAN 1366; 270. 69813. 54577. 6538. 2666. 21609. 8380- 6695. 5407.

17 NMPW 363- 170 '7453- 3604 '~~~++~+ 0. 588. 120.
NMPP 1478. 356. 2040 '69. 7210 '164. 18551. 18509.
FITZ 754 '86. 11152. 198. 2078. 39. e~e~~ess 0

4900. 3430.
4689. 443,
725. 224.

CONTOUR MEAN 865. 327- 6548. 2385. 4644. 2566. 9569. 8981. 3438. 1358

CONTROL MEAN+* 1581. 777. 193299. 131926. 0. 0. 51715. 29662. 18581. 9361
EXP. MEAN++ 3271. 1575. 170103. 89453. 10145. 3315. 64218. 26270. 9904. 3739.
MONTHLY MEAN 2708. 1079. 177835 ~ 70624. 10145. 3315 57967. 18493. 13375. 4284.
MONTHLY RANGE 363-- 13829. 2040.— 593747. 2078.— 31089. 588.- 134434. 725.— 39841

* STANDARD ERROR** CONTROL REPRESENTS NHPW: EXPERIHENTAL REPRESENTS NMPP 8t FITZ
********SAHPLENOT TAKEN, SUBSTRATES LOST DURING SEVERE WEATHER



Table C-ll
ABUNDANCE (NO./SQUARE MILLIMETER) OF SUSPENDED PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

MAY JUN

BACILLARIOPHYTA-CENTRIC

JUL AUG SEP

2-25 MAY
OEPTH TRAN-

CONTOUR SECT MEAN S.E.4

25 MAY — 6 JUL

MEAN S.ED

6-27 JUL

MEAN S.E.

27 JUL — 2 SEP

MEAN S. E-

2-30 SEP

MEAN S.E.

8306.
16260.
8678.

82.

3151.

NMPitJ 82'4444444 0. 5932.
NMPP 278. 0. 0. 0.
F ITZ 3208. 0 Q ~ 44 eee44e

374. 0, '.
Q ~ g y 444 44I4'.
0 I$ 4tk'44444 0.

CONTOUR MEAN 1189. 1011. 11081 ~ 2592. 0 ~ 0. 2966. 2966. 0. 0.

7 NMPW 416. 411.
NMPP 228. 126.
FITZ 348". 3379.

0.
1655.

79
'.1103.

79.

4444 4444
971.
416 ~

0.
864.

16.
I

0.
1638.

44g44440

0.
1638.

0.

0.
0.
0 ~

0.
0.
0.

CONTOUR MEAN 1376. 1055. 57'39 693. 277. 819. 819. 0 0 ~

12 NMP'A
NMPP
FITZ

124.
89.

148.

124.
89.

148.

1847.
5543.
1299.

289 48444444
4882. 57.
1299. 185.

0. 332- 332-
57. 300. 300.
58. eeeeeeee 0 ~

59
'.

376.

59.
0

376

CONTOUR MEAN 120. 17 ~ 2896; 1333. 121. 64. 316. t6. 145. 117.

17 NMPW
NMPP
FITZ

72.
293.
170.

11.
14.
24.

347.
353.

'688.

144. eeeeeeee 0. 7 ~

19. 973 973. 0 ~

587. 250. 30. «esssese

7.
0.
0.

57.
0.

97.

57.
0 ~

97.

CONTOUR MEAN 179. 64. 796. 446. 612, 362.

CONTROL h'IEAN++ 173. 82.
EXP. MEAN~« 987. 516.
h1ONTHL> MEAN 716. 356.
MONTHLY RANGE 72. — 3483

'625. 1936-
4444. 1981.
3838. 1440.

0.- 16260.

0 ~

357.
357.
0.-

0.
143.
143.

973.

* STANDARD ERROR
** CONTROL REPRESENTS NMPW & NMPE, EXPERIMENTAL REPRESENTS NMPP It FITZ
********SAMPLENOT TAKEN, SUBSTRATES LOST DURING SEVERE WEATHER

4. 4 ~

1568. 1457
484, 391

1026. 728
0-- 5932.

51.

29
'9.

59.0-

28.

17
61.
37 0

376.



Table C-12

ABUNDANCE (NO./SQUARE MILLIMETER} OF SUSPENDED PERIPHYTON ON ARTIFICIAL SUBSTRATES, NINE MILE POINT VICINITY, 1977

MAY JUN

BAGILLARIOPHYTA-PENNATE

JUL AUG SEP

2 25 MAY 25 MAY - 6 JUL 6-27 JUL
27 JUL 2 SEP 2-30 SEP

OEPTH TRAN-
CONTOUR SECT MEAN S.E.~ MEAN ST E. MEAN S.E. MEAN S.E. MEAN S.E.

0

6 . NMPW 3789. 1417. 2461236. 412516. ++i~~+e+ ~ 0. 20760 ~ 4148. 168508. 156352.
NMPP 2680, 855 ~ 1001245+ 111710. 0. 0. 103022. 19965, ~e~ ~ eii~ 0.
FITZ 25196+ 14775m 992365. 30299. 2631. 284. p 0.

CONTOUR MEAN 10555. 7327+ 1484948. 488151 ~ 1315. 1315+ 61891. 41131. 168508. 168508.

7 NMPW 344'I 8 ~ 33779 ~ 30891 I ~ 31 665 ~

NMPP 1 557 ~ 1 57 ~ 1 68370 ~ 78462 ~ 5570 ~

FITZ 1 027S7e 82497 ~ 81 059 ~ 541 03 ~ 858+

0.
5442~

57.

48450.
51281.

00444440

. 20764.
6084.

po

425089.
2451.

116136.

217815.
245'I ~

79116+

CONTOUR MEAN 46254 '9816 . 186113. 66371. 3214. 2356o 49865. 1416. 181226 ~ 126271 ~

NMPW 201 1 ~ 807 ~
= 231462 ~ 55264 ~ 0. 11063. 1595+ 2297m

NMPP 704 '30 '23396 '418 '487 '544 '631 '165 ~ 5p6 ~

FITZ 5623. 2830 '13334. 20410 2711 '88. eee+e+ ~ i 0 ~ '588.
2297

'99.

3980.

CONTOUR MEAN 2780 ~ 1 47 1 ~ 1 89398 ~ 3341 3 ~ 5099. 2388. 10347. 716. 2464. 1181.

17 NMPW 282+ 155 '6540+ 75. 0. 1041 '69.
NMPP 872 ~ 364 ~ 'I 2948 ~ 1 587 ~ 5259 ~ 1 299 ~ 5031 ~ 4947 ~

FITZ 2681 ~ 455. 35415. 3262 ~ 1759. 440 ~ 0 ~

5396.
166.

11Q3 ~

3082~
32.

622

'ONTOURMEAN 1278. 722 '8301'6S4. 3509e 1750+ 3036+ 1995. 2222. 1610 ~

CONTROI. MEAN»i 1 0125. 8129 ~ . 759537. 570119.
EXP. MEANee 17763. 12483. 32851'47659.
MONTHLY MEAN 15217+ 8561 ~ 472190o 206281m

.MONTHLY RANGE 282.- 102787. 12948.-2461236 ~

po
3284.
3284»

0 ~

0 ~

912 ~

912'4874

20328. 10202.
42241+ 22774.
31285+

12272'041.-103022.

15Q323. 99475.
20825. 19074,
72624. 43449

'66.425089.

* STANDARD ERROR
** CONTROL REPRESENTS NHPW & NHPE, EXPERIHENTAL REPRESENTS NHPP 8 FITZ
**~*****SAMPLE NOT TAKEN, SUBSTRATES LOST DURING SEVERE HEATHER



Table C-13

ABUNDANCE (NO./SQUARE MILLIMETER) OF SUSPENDED PERIPHYTON COLLECTED ON ARTIFICIAL SUBSTRATES, NINE POINT VICINITY, 1977

MAY JUN

LYNGBYA SP.

JUL AUG SEP

2-25 MAY
OEPTtt TRAN-

CONTOUR SECT MEAN S.E.»

25 MAY - 6 JUL

MEAN BED

6"27 JUL

ti1EAN S.E. ti1EAN S. E»

27 JUL 2 SEP 2-30 SEP i
I

MEAN ~ S.E.

2 NMiPlrl 0. 0.
Nfi1PP 0. 3.
FITZ 0. 0.

0 ~

0 ~

0 ~

0.
0.
0.

»» 44's» 4» 0.
680022. 357044.
229364 '1128.

406225.
1538141 ~

»»»

358741.
396115.

0.

16@473.
»»»4»4*»
44444»»»

51928.
0
0.

CONTOUR h1EAN 0. 0. 0 ~ 0. 454693, .2~5329. 972183. 565958. 156473. 156473.

7 NMPN
iNfi1PP

FITZ

0.
0.
~ ~

0.
0.
0.

0 ~

0.
0 ~

P. 44444444 0. 6021591. 622922 4420966 '074563.
0. 71601. 69727. 1085644. 1048308. 284459. 259358.
0. 5271 ~ 276. 0. 59893. 40236.

CONTOUR MEAN 0. 0. 0 ~ 0. 38436. 33165. 3553617. 2467973 1588439. 1417746

12 NMPtt
titNPP
FITZ

0.
0.
0.

0.
0.
0.

0.
0.
0 ~

0.
0.
0.

7072.
11509.

0- 38128 '9822.
3415. 29717. 14672-
5259 , 4»44»»44 0.

7952.
8458.
9409.

7952
3807.
8329.

CONTOUR MEAiN 0. 0. 0 ~ 0. 9291 '218. 33923- 42"S 8606 '27
17 NMP10

NMPP
FITZ

0.
0.
0 ~

0 ~

0-
0 ~

0 ~

0 ~

0.

P 4444»44» 0. 666. 168. 46944. 34509
'.11119 11119. 483- 483- 1530 '63

0. 1841. 797. 0. 1887. 879.

CONT01JR MEAN 0. 0. 0. 0. 6480. 4639. 574. 91. 16787 15079

CONTROL ti1EAN*»
EXP. MEAN»*
MONTHLY t11EAN

MONTHLY RANGE

0.
0.
0.0-

0 ~

0.
0.

0.

0 ~

0 ~

pi0-

0. 0. 0.
0. 127225. 83561.
0. '27225. 83561.

0. 1841.- 680022.

1616652. 1471160.
663496. 385625.

1140074. 726700
483.-6021591.

f
1158083. 1088080.

60939. 45603.
499797. 436633.

1530.-4420966.

* STANDARD ERROR.
** CONTROL REPRESENTS NMPW tIi NMPE, EXPERIMENTAL REPRESENTS NMPP gati FITZ
********SAMPLE NOT TAKEN, SUBSTRATES LOST DURING SEVERE WEATHER
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APPENDIX D

BENTHIC INVERTEBRATES

solenoe services division
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Table D-1

PERCENT RELATIVE ABUNDANCE OF BENTHIC INVERTEBRATES COLLECTED BY

SUCTION SAMPLER DURING BIMONTHLY SAMPLING IN THE VICINITY
OF NINE MILE POINT, 1977

Collection Oate

Taxa 4-5 Hay 7-12 Jul 2-9 Sep 31 Oct - 2 ttov Total

Coelenterata
Hydrozoa

~Hdra sp.
o hora lacustris

Platy e m ntlJes
Turbellaria Unid.

Nemertea
Prostoma sp.

ncaa~to a
ttematoda Unid.

ann elT8s
Polychaeta

n ata ~sect
01 goc acta

Naididae Unid.
Tubificidae Unid.
Hirudinae Unid.

Hollusca
Gastropoda

Ferrtssta sp.
~~esp.
Am~ncola sp.
JJPct sp.~co idee Unid.
~Ph sa sp.
G raulus sp.

e soma sp.unu sts sp.
Jrt ro sp.
JPl c sp

Pelecypoda
Sphaerium sp.
P~s<Rum sp.

s sp.
Arthropod

Arachnida
Hydracarina Unid.

Isopoda
Asellus militaris

Am~ppo a
GasrJarus fasciatus
P con l

fan&'ecapoaa

Qrconectes propina
Xstac6fae VnUU.

Ephemeroptera
Stenonema sp.

trTcttopca a
~Arsylea sp.
n~tn I od s sp.

Oiptera
ChtronlmJs sp.tc c ssp.
r coco us sp.

~an tarsus sp.
1)lcrot~eneT>es sp.

edilum sp.K oa~. O-es sp.
roc a us sp.

* sp.~e~nes sp.

Jan* p ta sp~Secre Ta sp.t sap

ronomus sp.~ts sp.
Jll s t sp.

araten es sp.
sc sp.~tt *ct dt sp

Gryozoa
Plumatella ~ra ens~ta
lraau<~ce a aratculata

Number Taxa

2.3
0.5

0.3

2.2

22.2

0.1
42.3

0

0
0.1
0.7
0.1

0.1
0
0
T
0

1.0

1.6
0.3

T

0.2

9.7
12.5

T
0.5

0.1
1.2
0.7

T
T
0
0
T
0
0
0
0
T
T
0
0
0
0
0

0.5
0

0.6

34

0
0.1
0.5

0
0

0.4
T
0

0.1
0

0.7

1.0
0.5
0

T
Q. 1

0.3
T
0

0.9
T

0.1
T

0.5
0.3

0.2
1.2

T

0.9 T

0.1
0

7.4 62.5
38.5 9.1

0 0
0 0

T '0
T r 0

T
0.1

1.4
1.2
1.8
1.2

T
0.9
0.1

T
0.2

T
0
T

0.1
T
0
T

0.2
0.2

T
Q

0.1
1.2

7.3
0.5

T
1.6

T
T
T

0.1
T
0
T
0
0
T
T
T
T
0
0
0

0.3
0,4

T
. T

0.
42

1.4 T
T T

1.1 0.5

0 0

3.6 1.4

1.7 15

12.1 0 6
21.0 10 2

0 ~ 0

1.7
0.1

1.8

0.2

0.9

12.7

J0.4
12.7

T

0.1
0.4
1.1
0
0

0.8
T

0.1
T

0.3
1.4

0.9
2.6

0

0.9

49. 8
8.7
0
0

0.3
1.0
T
T
0

0.6
T

0.2
0
0
0
0
0
T
0
T
0
0
0

0.3
0
0

40

1.2
0.1

1.0

0.1

1.8

7.8

2.7
17.4

T

T
0.2
0.6

T
T

0.7
T

0.1
T

0.3
0.8

3.1
1.4
T

0.5

40.5
15.3

T
T

3,0
0.9
0.5
0.8

T
0.4

T
0. 'I

T
T
T
T
T
T
T
T
T
T
T

0.2
0.1
0.5

59

T ~ <0.1S

D-1



ABUNDANCE (NO. /m2)

Table D-2

OF TOTAL BENTHIC INVERTEBRATES (ALL SPECIES COMBINED) COLLECTED BY SUCTION
SAMPLER IN THE NINE MILE POINT VICINITY, 1977

DEPTH
CONTOUR (FT)

TRAN-
SECT

4-S HAY

MEAN S.E.»

7-12 JUL

MEAN S.E.

TOTAL BENTHOS

7-9 SEP

HEAN S.E.

31 OCT - 2 NOV

MEAN S.E.

DECt

MEAN S.E.

YEARLY AVERAGE

HEAN S.E.

10

20

30

40

60

CONTROL MEAN»»

EXP. HEAN*»
MONTHLY HEAR

HDNTHLY RANGE

NMPW

NHPP

FITZ
NMPE

CONTOUR MEAN

NMPW

HMPP

FITZ
NMPE

CONTOUR HEAN

NHPM
NHPP

FITZ
NHPE

CONTOUR MEAN

NMPW

NMPP

FITZ
NMPE

CONTOUR MEAN

NMPW

NMPP

FITZ
NHPE

CONTOUR HEAN

2563.3
499.4

66.2
99.3

807.06

201.6
90.2

692.0
54.1

259.5

779.2
785.2
442.3

2783.0
1197.4

18.1
2647:6

379. 1

4455.7
1879.6

39.1
81.2

2963.4
3053.7
1534.4

1404.7
866.5

1135.6
18.1-

4455.7

535.5
66.2
24.1
33.1

593.6

117.3
36.1

469. 3
60.0

147.5

610. 7
460.3

69.2
27.1

534.6

6.0
1811.2
228.6
646.8

1036.4

9.0
39.1

169.5
3.0

851.4

520.9
333.4
307.3

2406.9
246.7
827.4
640.8

1030.4

541.5
565.6

2118.0
580.7
951. 5

273.8
857.4

1775.1
3980.4

~ 1721.7

75.2
249.7

2097.0
4365.5
1696.8

568.6
532.5

5562.9
5529.8
3048.5

1896.3
1483.2
1689.9

75.2-
5562.9

421.2
240.7
412.2
340.0
474.5

433.2
445.3

1612.6
141.4
388.9

69.2
358.0
258.7
520.5
813.8

39.1
93.3

243.7
3.0

1000. 2

358.0
183.5

1681.8
192.5

1442.2

639.1
506.9
399.8

5301. 2
7536.5
6844.6
9970.5
7413.5

3490.0
1600.6
3634.4
222.6

2236.9

436.2
523.5
475.4

1970.6
851.4

4708.4
361.0

2743.8
2304.6
2529.5

1850.3
722.1

2331.7
3171.1
2018.8

3342.5
2677.4
3009.9
222.6-

9970.5

1931.5
2512.2

352.0
4031.5

972.1

794.3
198.6
782.2
132.4
815.7

75.2
385.1
66.2
15.0

373.5

3781.8
246.7

1155.3
216.6
891.9

1393.0
306.9

3.0
505.4
511.2

900.9
829.0

1137.1

2897.3
5665.2
3529.1
2848.4
3760.0

3204.2
3288.4
821.3
382.1

1924.0

3836.0
4663.3
1486.2
1477.2
2865.7

4016.5
1471.2
2939.4
2710.7
2784.5

108.3
261.7

4669.3
3273.4
2078.2

2475.4
2879.5
2677.5
108.3-

5665.2

881.5
1350.9
1194.4
1161.3
651.0

1886. 4
719.1
63.2
27.1

768.9

1531.4
1751.0
114.3
51.1

816.7

2903.3
1074.1
460.3
171.5
522.2

42.1
99.3

667.9
150.4

1130.0

431.4
575.0
382.7

3292.2 677.4
3486.9 1838.7
2816.8 1534.4
3389.7 2272.7
3246.4 148.6

1859. 3 863. 7
1386.2 708.1
1816.4 686.2
'309.9 112.4
1342.9 360.5

1331. 3 841. 5
1707.4 987.9
1044.8 343.4
2552.8 546.7
1659.1 327.3

2204. 5 1253. 9
1182.4 560.9
2044.3 577.8
3459.1 555.8
2222.6 469.3

641. 5 419. 6
399.3 142.0

3881.8 746.8
3757.0 592.6
2169.9 953.9

2279.7 388.0
1976.6 350.5
2128.2 256.8
309.9-

3881.8

'STANDARD ERROR

»»CONTROL REPRESENTS NMPM 6 NMPE, EXPERIHENTAL REPRESENTS NMPP 6 FITZ.

tNO SAHPLE TAKEN OWING TO BAD MEATHER.



'
Table D-3

ABUNDANCE (NO./m ) AMPHIPODA COLLECTED BY SUCTION SAMPLER, NINE2

ANPHIPODA

MILE POINT VICINITY, 1977

DEPTH TRAN-
CONTOUR SECT MEAN S.E. ~

JUL

MEAN S.ED

SEP

MEAN S.Eo

OCT

MEAN S. E

DEC

HEAH S E ~

10 NMPW 133'
NMPP 3.0
FITZ 30.1
NMPE 12 '

45' 82'7.4
3.0 0.0

30. 1 22'
12oO 114.3

63.2
0 '

84 ~ 2
84.2

5274+1
7428.2
6718.2
9750,9

1922.5
2518.2

340.0
4088.7

2530.2 810 8
4883.0 1074 F 1

3453.9 1167.3
2894 3 1149 '

CONTOUR MEAN 346.0 331,0 292.6 184+3 7292.9 933 9 3440 3 517i0

20 NMP'N

NMPP
FITZ
NMPE

CONTOUR MEAN

90.3
24.1

189.5
9aO

78o2

60.2
24.1
27.1

3+0

41.1

81.2
270.8
315.9
306.9

243+7

69+2
198+6
105 ~ 3
114 '
55 '

3125.9
1278.7
2662.8

192.6

851.4
15+0

484.4
126 4

1814+9 668e1

2728.8
1630 '

770+2
309.9

1359.9

1802.2
180.5
66.2
33e1

532.1

30 NMPg
NMPP
FITZ
NMPE

CONTOUR MEAN

72.2
243 '
192 ~ 6
300 '
202+3

72.2
111e3
90.3

150ea

48.7

117.3
234.7

1380.9
1131.2

716 '

93.3
96.3

261.7
186 ~ 5

316 8

81o2
385. 1

132.4
818+3

354 '

9.0
288+8

6.0
128oa

168.3

2494 1

658.9
1122+2
481+4

1189 F 1

1657 '
a90.4
141 4
72.2

455.5

ao NMPw
NMPP
FITZ
NMPE

12+0
114.3
138.4
607.V

0.0
72 '
18o1

144,4.

30 '
63 '

1107.2
2819.1

18+ 1

27 ~ 1

234 '
183 5

51+ 1

'I05.3
749.1
968.8

27.1
81.2

171 o5
12.0

743.1
565.6

~ 1681.8
758-2

129.4
439.3
255.7

6.0

CONTOUR MEAN 218.1 132,7 1004.9 654oa 468o6 230.1 937.2 252.0

60 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

12 0
30 ~ 1

761. 2
950.7

438 5

0 '
18+1

189 ~ 5
36 ~ 1

244. 1

45 ~ 1

117.3
3231.2
3083.8

1619.4

33 ~ 1

69.2
107V ~ 1

135 ia

888.7

30.1
186.5

1368 ~ 9
1841 o3

856,7

30 o'1

90+3
358+0

48+ 1

443.9

57.+
132.4

1859.3
1591+6

910.1

27,1
~ B4.2

234.7
346.0

474.1

CONTROL MEANei
E1EPo MEANee
MONTHLY MEAN
MONTHLY RANGE

340 ' 149.4
'172.7 70o6
256.6 82 ~ 7
3.0- 133'

855.6 368+6
695.0 317 '
775.3 237 '
0 ~

0-" 3231 e2

2213.4 992.9
2101.5 866+2
2157.5 641 ~ 3
30 F 1- 9750oQ

1458.9 352.0
1675.B 462.5
1567.3 475 6

57.2 4883 ~ 0

STANDARD ERRDR
+~ CONTROL REPRESENTS NMPM I NMPEy EXPERIMENTAL REPRESENTS NMPP 6 FITZ
***SABLES NOT TAKEN 5llNG TD BAD HEATHER CONDITIDHS



Table D-4

ABUNDANCE |'No,/m ) OF GAMMARUS FASCIATUS COLLECTED BY SUCTION
2

SAMPLER, NINE MILE POINT VICINITY, 1977

Depth
Contour

(n) Transect 4-5 May 7-12 Jul 2-9 Sep 31 Oct - 2 Nov

10

20

30

40

60

NMr W

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour l1ean

NMPW

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour Mean

NMr W

NMPP

FITZ
NMPE

Contour Mean

1339
3

30
12

346

90
24
81

6

50

72
244

45
9

93

12
114

21
27

44

12
9

51

3

19

824
T

229
114

292

75
271
187

48

145

105
229

30
21

96

30
60

114
9

53

T
90
24
42

39

5274
7428
6718
9751

7293.

3108
1279
2663

96

1786

66
382

21
199

167

48
105

57
111

80

15
177

57
87

2530
4883
3454
2894

3440

2729
1631

698
247

1326

2491
659
644
126

980

722
566

1131
199

654

57
132
340
566

274

Control Mean*

Experimental Mean*

Monthly Mean

Monthly Range

158.2

62.2

110

3'-1339

126.8

123.4

125

0-824

1,875. 5

1,888.7
1,882

15-9751

1,256.1

1,413.8
1,335

57-4883

*Control represents NMPW and NMPE, Experimental represents NMPP and FITZ.

Samples not taken owing to bad weather.

T = trace, <0.5.

D-4



'
Table D-5

ABUNDANCE (No./m ) OF PONTOPOREIA AFFINIS COLLECTED BY
2

SUCTION SAMPLER, NINE MILE POINT VICINITY, 1977

Depth
Contour

(gt) Transect 4-5 May 7-12 Jul 2-9 Sep 31 Oct - 2 Nov Dec
i'0

20

30

40

60

NMP W

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour Mean

NMPW

NMPP

FITZ
NMPE

Contour Mean

0
0
0
0.

T
T
T

3

1

T
T

147
292

111

T
T

117
578

174

T
21

707
948

419

3
T
T
T

1

6
T

129
259

99

12
6

1351
1110

'20

T
3

993
2810

951

45
27

3207
3042

1580

18
T
T
96

29

15
3ill

620

187

3
T

692
857

388

15
9

1312
1754

772

T
T
72
63

34

3
T

478
355

209

21
T

551
560

283

T
T,

1519
1026

636

Control Mean*

Experimental Mean*

Monthly Mean

Monthly Range

182.1

99.2

141

0-948

728.7

571.6

650

0-3207

337.8
212.7

275

0-1754

202.8

262.0

232

0-1519

*
Control represents NMPW and NMPE, Experimental represents NMPP and FITZ.

Samples not taken owing to bad weather.

T = trace, (0.5

D-5



Table D-6

ABUNDANCE (No,/m } POLYCHAETA COLLECTED BY SUCTION SAILER, NINE qILE POINT VICINITY.,

POLYCHAETA

1977

DEPTH TRAN-
CONTOUR SECT

10 NtlPW
NMPP
FITZ
NMPE

MEAN

875 ~ 5
0»0
3 '
8.0

S.E.~

574.6
0 '
3»0
6 '

JUL

MEAN

9.0
0.0
0.0
0.0

S.ED

3.0
0.0
0 '
0 ~ 0

SEP

MEAN S»E

15 ' 15,0
0.0 0.0
9,0 9,0
0 ' 0.0

MEAN

183.5
541.5.

0 ~ 0
0.0

S.E

183.5
222.6

0.0
0.0

DEC

MEAN S.E.

CONTOUR MEAN 221 ~ 1 218 ~ 1 2»3 2.3 6 ' 3.7 181 3 127.8

20 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

90»3
27 '

442.3
0»0

139.9

66,2
15.0

442.3
0»0

102.5

60.2
24»1

114.3
0»0

49.6

54.2
24 '

108 '
0 '

24»Q

60»2
15»0

607»7
0.0

170 ~ 7

18»1
15.0

222.8
0 0

146.2

96.3
1019.9

0.0
0.0

279 '

72.2
779.2

0.0
0.0

248.0

30 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

698»0
388.1

0.0
9.0

273»8

535.5
219 '

0.0
3.0

167 '

6.0
315.9

6.0
0.0

82»0

6.0
117.3

6.0
0.0

78.0

93»3
69. 2
0.0
0.0

40.6

63»2
51

0 '
0 0

24.0

1010.9
3474.9

0.0
0 '

1121.5

6.0
995.8

0.0
0.0

819.9

40 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

0 ~ 0
2458.0

6.0
0.0

616. 0

0.0
1808.2

6.0
0 ~ 0

614»0

0.0
18.1
0.0
0.0

4.5

0.0
18. 1

0.0
0.0

4.5

0.0
30.1
0.0
0.0

7.5

0.0
30.1

0 ~ 0
0»0

7.5

409.2
3 '
3 '
0 ~ 0

103.

8'67.03.0
3.0
0.0

101.8

60 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

0.0
12.0
6.0

12.0

7'5

0»0
12,0
6.0
B»0

2 '

0.0
6»0
0»0

24 ~ 1

7.5

0.0
0.0
0.0

18»1

5 '

0.0
0.0
0.0

12.0

3,0

0 0
0 0
0 0

12.0

3.0

3.0
0.0
0 0

90»3

23.3

3»0
0.0
0.0

42. 1

22 3

CONTROL MEAN++
EXP. MEANee
MONTHLY MEAN
MONTHLY RANGE

169 ~ 1 104» 1

334.3 242.0
251.7 129»6
0»0- 245'

9.9
48»4
29»2

0.0-

6»1
3'I .7
16.3

315»9

18.1
73.1
45.6

0.0

10-2
59 I
30.2

807»7

179 3 BIO) P
50 4. 2,P42. 5

!341 ~ 8 '99. 5
0, $474»M--

STANDARD ERROR
+ ~ CONTROL REPRESENTS NMPW 4 NMPE, EXPERIMENTAL REPRESENTS NMPP 6 fITZ***SAMPLES ttOT TAKEN OWItlG TO BAD WEATHER CONDITIONS



lt
Table D-7

\ I

ABUNDANCE (No /m ) OLIGOCHAETA
2

COLLECTED BY SUCTION SAMPLER, NINE MILE POINT VICINITY, j.977

OLIGOCHAETA

DEPTH TRAN-
CONTOUR SECT

MAY

MEAN S.E, ~

JUL

MEAN

SEP

MEAN SoE

OCT

MEAN
" S.E

OEC

NEAN S.E.

10 NMP'W

NMPP
FITZ
NAPE

CONTOUR MEAN

132.4
3.0

18. 1

15. 0

42.1

~O\&
54.2
3.0
6.0
9oo

30o3

923.6
186.5
406+2
291 '
452.0

225.8
180.5
243.7
225.8

163.5

3.0
0.0
Ooo
6.0

2 '

3.0
0 ~ 0
0.0
0.0

1 ~ 4

6.0
0.0

27 '
0.0

Bo3

0+0
0.0

15.0
0.0

8.4

20 NMPW
NMPP
FITZ
NMPE

6.0
0.0
0 ~ 0
3.0

6.0
Ooo
Ooo
3.0

340 '
165.5

1080 '
21st

285+8
135.4
959.7

21 '

66. 2
63.2
99+3
6.0

6.0
39 F 1

51.1
6.0

3.0
0 0

30.1
2tot

3.0
0.0
0.0
3.0

CONTOUR MEAN 2.3 1,4 401.6 235.4 58.7 19.4 13.5 7.2

30 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

3 '
3oo

168.5
2319.6

3 ~ 0
3 '

24.1
105 ~ 3

623.5 566,7

0+0
15.0

216.6
2154o2

596.5 .

0.0
15.0
30. 1

601 ~ 7

521 ~ 8 227. 1 155,

45 ~ 1 2?a
O.O 0.

183.5 51 ~

679o9 144

'4 F 1

63.2
tt?o3
652.9

214.4

24, '1

45.1
45.1

177 ~ 5

147.4

40 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

0.0
3 '

27.1
- 3162.0

798.0

0 ~ 0
3 '
3oo

1044.0

788 '

12+0
. 3oo

830 4
1041.0

12.0
3.0

54 '
234 '

471+6 271+4

1402.0
3.0

1510. 3
779.2

923.6

1384.
3 ~

1179.
370

'46.

2160.2
403.2
740.1
655'9

989+8

2154 ~ 2
403.2

24 '
6.0

398.6

80 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

6.0
33 at

1865 '
1874 ~ 4

944+7

0 ~ 0
27 at

132.4
27 at

534e2

-222.6
228 7

1432+1
1594.6

869.5

120.3
162 '
529 '
288.8

373.2

445.3
162+5
607.7
421 o2

409+2

403.
138+
270.

36.

92 ~

2'
18.1

1371 '
701 .0

529..5

9.0
18.1

361.0
147 o4

328 ~ 1

CONTROL MEANIE
EXP. MEAN++
MONTHLY MEAN
4)NTHLY RANGE

752.2 383m?
212 ~ 1 184 o4
482 ~ t 216 3
0 ~ 0- 3182 ~ 0

660 ~ 1 236 oo
456,4 154+8
558 2 139 '
0 ~ 0 2154+2

385,4 146
'63.0150m

324 '
103'~0-1510.3

425 ~ 1 216 2
, 277.1 143..3

185.
7'.O-216O.2

STANDARD ERROR
+ ~ CONTROL REPRESENTS NMllt 4 NMPE, EXPERIMENTAL ttEPRESENTS NMPP 4 FITZ***SANPLES NOT TAKEN Sa NG TP SPO 'HEATHER CONOITIONS



Table D-8

ABUNDANCE (Np./m.) OE DIPTERA COLLECTED BY SUCTION SAMPLER, NINE MILE POINT VICINITY, 1977

DIPTERA

DEPTH TRAN
CONTOUR SECT MEAN S.E,e

JUL

MEAN

SEP

S+E ~ MEAN S.ED

OCr

MEAN ST E

DEC

M:.AN S,E.

CONTOUR MEAN 35.4

10 NMPW 69+ 2
NMPP 12+0
FITZ 6oO
NMPE 54.2

27o1
6+0
6.0
6.0

15.8

457.3
57.2

183.5
216.6

228+7

30+1
57.2
93.3
18o1

83 ~ 6

0.0
6.0
0+0
6.0

3,-0

0.0
6.0
0.0
0.0

1+7

0 ~ 0 0 ~ 0
0 ~ 0 0 '
3 ' 3oO
9 ' 9 ~ 0

3 ' 2c1

20 NMPW
NMPP
FITZ
NMPE

CONTOUR MEAN

0 '
27.1.
24.1
27. 1

19.6

0+0
9 '

24. 1

3oO

6 '

18i1
21 ~ 1

433.2
186.5

164.7

12 '
21 ~ 1

312.9
6.0

97o8

120.3
33. 1

36. 1

21.1

52.7

18. 1

33. 1

12.0
15.0

22.8

0 '
3.0

12.0
48 F 1

15.8

0.0
3 '
6 '
6.0

11 ~ 1

30 NMPW
NMPP
.FITZ
NMPE

CONTOUR MEAN

3.0
30o1
24. 1

75o2

33.1

3.0
12.0
12 ~ 0

3eO

15,2

42 ~ 1

78.2
96.3

198.6

103.8

30.1
18+1
0.0

18.1

33.5

78.2
15.0
63.2
42. 1

49.6

30.1
9.0
3.0
6.0

13o7

3oO
0.0

123o4
66 ~ 2

48 '

3.Q
0.0
3.0,
6 '

29 '

40 NMPW
NMPP
FITZ
NMPE.

CONTOUR MEAN

3.0
69.2
21 ~ 1

189 ~ 5

70.7

3.0
69,2
15 '
57.2

42.0

3+0
12.0

123.4
219.6

89.5

3 ~ 0
6 '

27. 1

69 ~ 2

51 ~ 3

3168.1
27+1
84o2

120'

849e9

2452.0
15.0
42.1
30.1

772o9

367.0
9 '

114.3
54+2

136o1

361.0
9.0

12.0
0.0

79.9

60 NMPW
NMPP
FITZ
NMPE

0.0
3.0

39. 1

51 ~ 1

0+0
3 '
3+0
9.0

255.7
147.4
141.4
96+3

189,5
51 ~ 1

15eO
30o1

1341.8
327.9
117e3
535.5

1016o9
87+2
27o1

379.1

0+0
0.0

240+7
234 '

0.0
0.0

72'2
24.1

CONTOUR MEAN 23.3 12o8 'I 60. 2 33+8 580.7 267+7 II8.8 68.6

CONTROL MEANoe
EXP. MEANio
MONTHLY MEAN
MONTHLY RANGE

18.4
6+0
9.7

47.2
25+6
36.4

0 '- 189.5

169.4
129.4
149.4
3 0~

43 ' 543.4
38.0 71,0
28+4 307 '

319.9
30 8

165.5
457+3 0 ~ 0 -3168 ~ 1

7' 39.2
Sp.6 26.0
64.4 26 '9

0 0 367 0

STANDARD ERROR
eo CONTROI. REPRESENTS NMPW a. NMPE, EXPERIMENTAL REPRESENTS NMPP a
***SAHPLES NOT TAKEN ONING TO BAD NfATHER CONDITIONS

0,
FITZ
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Table E-1

ABUNDANCE OF TOTAL EGGS IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

SAMPLE
DATE DEPTH«

5
APR H
10 8

MEAN

5
APR H

15-16 8
MEAN

5
APR H
18 8

MEAN

20-FT COITOUR3

3 WEST 1 WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

No Samples Taken Due to Weather

No Catch

No Catch

40-FT CONTOUR3

MEAN 3 WEST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

0
0 No Samples Taken Except Surface and

Hid-depth at 3 West Due to Weather
0.0

No Catch

No Catch

60-FT 80-FT 100-FT
NHPP NMPP NNPP

No Sajaples Taken
Oue to Weather

No Catch

No Catch

GRAND
MEAN

APR
30-
MAY

1

5
H
8

HEAN

No Catch No Catch No Catch

5
MAY H

3 8
HEAR

5
MAY H
11 8

HEAN

5
N

16 8
HEAN

5
MAY

23 8
HEAN

5
MAY H
31 8

MEAN

No Catch

No Catch

No Catch

0 0 0 '.0 5352.3. 0
0 0 0 . 32.3 0.0 0
0 0 0 4.8 0.0 0
0 0 0 12.4 1784.1 0

p p 0.0 9.9 -p p
o o 3« .o o o
p 0 0.0 0.0 p p
p p 11 33 0 0

892.1
5.4
0.8

299.4

1.7
0.5

0
0.7

0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0

No Catch

No Catch

No Catch

0 98.0 9.8 0
0 0.0 0.0 0
0 0.0 0.0 0
0 32.7 3.3 0

3.8 0
0.0 0
0.0 0
1.3 0

18.0
0
0

6.0

0.6
0
0

0.2

No Catch

No Catch

No Catch

0 30.4 0
0 0.0 00,0.0 0
0 10.1 0

No Catch

366.0
2.2
0.3

122. 8

0.9
0.2

0
0.4

1 Nucber per 1000 sP

S ~ surface, H ~ mid-depth, 8 ~ bottle
3Stations along contours are established within 3, 1 and 1/2

bafle

rad11 east and
west of Nine Mlle Point Station, Unit 1



Table E-2
1

ABUNDANCE OF TOTAL EGGS IN DAY ICHTHYOPLANKTON COLLECTIONS a NINE MILE POINT VICINITY~ 1977
(No fish eggs were collected in day samples after Jul 1977)

DATE DEPTH~

20-FT CONTOUR>

3-NEST 1 NEST 1/24EST 1/2-EAST 1-EAST 3-EAST

40- FT CONTOUR3

34EST 14EST 1 24EST 1/2-EAST 1-EAST 3-EAST HEAN

60-FT 80-FT 100-FT
NHPP NHPP NHPP

GRAND

HEAN

JUN
ll

JUN
14

5
H
8

HEAN

S
H
8

HEAN

0 5.0 0 0.0 0 '
0 0 0 0 0 0 . 0 0
0 00 0 41 0 0
0 17 0 14 0 0

No Catch

0.8
0

Q.7
0.5

. No Catch

No Catch

0.0
0.0
0.0
0.0

No Catch

No Catch

0.3
0.0
0.3
0.2

JUN
20

JUN
27

S

H
8

HEAN

S
H
8

HEAN

o 00 o
0 3 ' 0
0 00 0
O 12 O

No Catch

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

0
0.6
0
0.2

5.5 0
0.0 0
0.0 Q
1.8 0

No Catch

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

0.9
0
0

0.3
No Catch

No Catch

0.4
0.2
0.0
0.2

JUL
9

5
H
8

HEAN

4.4 0 0 0.0 0 0
0.0 0 0 4.8 0 0
4.5 0 0 0.0 0 0
3.0 0 0 . 1.6 0 0

0.7
0.8
0.8
0.8

0 41, 0 0 0 0
0 0.0 0 0 0 0
0 0.0 0 0 0 0
0 14 0 0 0 0

0.7
0.0
0.0
0.2

No Catch

0.6
0.3
0.3
0.4

JUL
13-15

5
H
8

HEAN

56.6 99.8 181.0 0 4.7 0.0
0.0 0.0 0.0 0 0.0 4.9
0.0 81.4 9.4 0 0.0 0.0

18.9 60.4 63.5 0 1.6 1.6

57.0
0.8

15.1
24.3

43.9 204.8 255.4 0 0 0
0.0 0.0 20.2 0 0 0
4.5 0.0 0.0 0 0 0

16.1 68.3 .91.9 0 0 0

84. 0
3.4
0.8

29.4

432.1 0.0 85.2
6.6 0.0 2.1
0.0 8.3 6.9

146.2 2.8 31,4

JUL
18

JUL
28-29

5
H
8

HEAN

5
H
8

HEAN

0.0 11.5 0 4.3 0.0 0.0
5.D D.o 0 D.O 0.0 0.0
0.0 8.4 0 0.0 4.4 24.9
1 7 6 6 0 1 4 1 5 8 3

No Catch

2.6
0.8
6.3
3.3

0.0 0 0.0 0 0.0 12.1
4.3 0 0.0 0 0.0 4.9
0.0 0 3.8 0 4.8 0.0
14 0 13 0 16 57

0 0 0 0 37 0
o o o o 0.0 o
o o o o o.o o
0 0 0 0 1.2 0

2.0
1.5
1.4
1.7

0.6
0.0
0.0
0.2

13.4
0.0 0 0
3.8 0 0
5.7 0 0

No Catch

2.8
0.9
3.3
2.4

0.2
0.0
0.0
0.''1 ~

Number per 1000 m
3

S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established «ithin 3, 1 and 1/2 mile radii east and

«est of Nine Nile Point Station, Unit 1



Table E-3

ABUNDANCE OF TOTAL EGGS IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

(No fish eggs were collected in night samples after Jul 1977)

OATE

JUN
11-12

SAMPL)
OEPTH

5
H
8

HEAN

20-FT CONTOUR>

3 NEST 14EST 1/2-NEST

No Catch

1/2-EAST 1-EAST 3-EAST 34EST

40-FT CONTOUR>

1 NEST 1 24EST 1/2-EAST 1-EAST 3-EAST

No Catch

60-FT 80-FT 100-FT
NHPP NHPP NMPP

No Catch

GRANO

HEAN

JUN
13-14

5
H
8

MEAN

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

0 0 0.0
0 0 0.0
0 0 3.2
0 0 1.1

0
0

0.5
0.2

0.0
6.7
0.0
2.2

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

0
1.1

0
0.4

No Catch

0
0.4
0.2
0.2

JUN
22-23

5
H
8

MEAN

38.1 Q 0
00 Q Q

00 0 0
127 0 0

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

6.4
0
0

2.1

104.9
0.0
0.0

35.0

0.0
3.4
0.0
1.1

0 0 40
0 0 00
0 0 0.0
0 0 14

18.2
0.6

0
6.2

No Catch

9.8
0.2

0
3.3

JUN
27-28

JUL
7

JUL
14-1

JUL
18-1

JUL
28-2

5
H
8

MEAN

5
H
8

HEAN

5
H
8

MEAN

5
M

8
HEAN

5
H
8

HEAN

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

396.8 2630.6
55.0 0.0
0.0 49.0

150.6 893.2

1795.1 7034.2 206.5
181.9 2554.4 146.8
15.2 1712.0 428.5

664. 1 3766.9 260.6

1138.8 1423.4 1107.8
450.3 7068.7 3755.6

1574.1 4937.0 12,848.4
1054.4 4476.4 5903.9

0 '.6 101.5
0 7.2 0.0
0 119 ~ 4 '69.9
0 44.4 190.4

0 4.4 13.2
0 0.0 0.0
0 0.0 0.0
0 1 5 4 4

0 0 336.8
0 0 3.6
0 0 00
0 0 113.5

691.2 421.6 4.9
186.7 157.7 57.7
50.2 124.5 243.0

309.4 234.6 101.9

420.1 1096.1 128.3
2737.6 896.2 335.6

72.9 1849.8 500.0
1076.8 1280.7 321.3

7.1 0 0.0
168.3 0 0.0
11.4 0 36.0
62.3 0 12.0

2.9
0
0

1.0

560.7
9.8
8.2

192.9

1692.2
547.6
428.9
889.6

885.8
2540.7
3630.4
2352.3

19.2
29.3

106.1
51.5

4.3
0.0
0.0
1.4

757.0
0.0
0.0

252.4

2881.4
694.4
568.9

1381.6

933.9
1271.2
857.0

1020.7

0 0.0 0 0.0 0
0 191.7 0 0.0 0
0 0.0 0 3.6 0
0 63.9 0 1.2 0

0 0 0 0 0
0 0 0 0 0
0 0 0, 0 0
0 0 0 0 0

18.9 65.8 303.6 349.6 0.0
33.2 75.5 0.0 230.6 20.5
30.6 103.7 14.7 166.4 246.6
27.6 81.7 106.1 248.9 89.0

542.0 12.1 212.4 86.1 3.9
1631.8 61.6 22.4 173.8 32.0
636.6 114.0 142.1 321.2 37.6
936.8 62.6 125.6 193.7 24.5

0 135 0 0 00
0 47.1 0 0 0.0
0 1667 0 0 34
0 758 0 0 11

0.7
32.0
0.6

11.1.

126.2
0
0

42.1

603.2
175.7
188.5
322.5

298.4
532.1
351.4
394.0

2.3
7.9

28.4
12.8

0 0 0.0
0 0 00'

0 6.5
0 0 2.2

97 0 0
0.0 0 0
0.0 0 0
3.2 0 0

41.0 36.8 0
15.3 0.0 0
12.4 0.0 0
22.9 12.3 0

62.2 0.0 21.4
356.6 90.4 6.8
96.2 49.1 0.0

171.6 46.5 9.4

0.0 0 0
277 0 .0
0.0 0 0
9.2 0 0

1.5
12.8
0.7
5.0

275.3
3.9
3.3

94.2

923.4
290.3
247.8
487.2

479.2
1259.4
1602.4
1113. 7

8.6
16.7
53.8
26.3

Number per 1000 m

5 ~ surface, H ~ mid-depth, 8 bottom

Stations along contours are established within 3, 1 and 1/2 mlle radll east and

west of Nfne Nle Poknt Station, Unit 1



Table E-4

ABUNDANCE OF ALEWIFE EGGS IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
(No alewife eggs were collected in day samples during Apr, May and Jun and after Jul 1977)

DATE

JUN
11

SAHPLE
DEPTH2

. 52

.H
8

20- FT'GNTDUR3

3 WEST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST HEAN

No Catch

40-FT. CDlnOUR3

No Catch

60-FT 80-FT 100-FT
YEAN NHPP KHPP NHPP

No Catch

GRAND

MEAN

JUN
14

JUN
20

JUH
27

5
H
8

HEAN

5
H
8

HEAR

5
H
8

HEAN

No Catch

Ko Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

JUL ,
5

9
'

8
HEAN

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

45 0 0 0 0 0
15 0 0 0 0 0

.0'0

.7
0.2

0 4.1 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 14 0 0 0 0

.7
0
0

0.2

No Catch
.3
0

.3

JUL
13-15 H

8
HEAN

56. 6 99. 8
0 0
0 81.4

18.9 60.4

181.0 0 4.7 0
0 0 0 4 9

9 5 0 ~ 0 0
63.5 0 1.5 '1.6

57. 0
.8

15.2
24.3

43. 9 199. 9 246. 1

0 0 16.2
4 5 0 0

16.1 66.6 87.4

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

81.7
2.7

.8
28.4

0 432.1 0
0 3.3 0
0 0 4.2
0 145.1 1. 4

84.3
1.6
6.6

JUL
18

JUL
28-29

S

H
8

HEAN

5
H
8

HEAN

0 0 0 0 0 0
0 0 0 0 0 0
0 4.2 0 0 4.4 24.9
0 1 4 0 0 1 5 8 3

No Catch

0
0

5.6
1.9

0 0 0 0 ~ 0 0
0 0 0 0 0 0
0 0 0 0 4.8 0
0 0 0 0 1 6 0

No Catch

0
0

.8
0.3

No Catch

No Catch

0
0

2.6
.9

Number per 1000 m

S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Nile Point Station, Unit 1



Table E-5

ABUNDANCE OF ALEWIFE EGGS IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

(No alewife eggs were collected in night samples after Jul 1977)

DATE

JUN
1-12

JUN
3-14

JUN
2-23

JUN
27-28

SAHPI.F
DEPTH

52

.N
8

HEAN

5

8
HEAN

5
M

8
HEAN

S

H
8

HEAN

20- FT'OITOUR

34EST I-NEST I/24EST 1/2-EAST 1-EAST 3-EAST MEAN

No Catch

No Catch

No Catch

No Catch

40-I'T CONTOUR3

34EST I NEST j I/2-llEST I/2-EAST I-EAST 3-EAST

No Catch

No Catch

No Catch

o o o o o o-
0 0 191 7 0 0 0
0 0 0 0 3.6 0
0 0 639 0 12 0

60-FT 80-FT 100 FT
YEAN NNPP NHPP NHPP

No Catch

No Catch

No Catch

0 0 0 0
31.9 0 0 0
0.6 0 0 6.5

10.8 0 0 2.2

GRAND

HEAN

0
12.8
0.7
4.5

JUL
7

5
H
8

MEAN

396.8 2630.6 '

550 0 0
0 490 0

150.6 893.2 0

0 0 336.9 560 7

3.6 9:8
O 8.2

113.5 . 192.9

757.0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

252.4 0 0 0 0 0

126.2
0
Oa

42.1

9.7 0 0
0 0 0
0 0 0
3.2 0 0

275.4
3.9
3.3

94.2

JUL
14-15

S
H
8

HEAR

1795.1 7034.2 206.5 691.2 421.7 4.9
181.9 2554.4 146.8 167.1 157.7 57.7

15.2 1712.0 428.5 50.2 124.5 243.0
654.1 3766.9 260.6 302.8 234.6 101.9

692.3
544.3
428.9
888.5

2881.4 18.9 65.8
694.4 33.2 75.5
568.9 30.6 103.7

1381. 6 27. 6 81. 7

303.6 349.6 0 603.2 15.4 36.8 0

0 230.6 20.5 175.7 15.3 0 0
14. 7 166.4 246.6 188.5 12.4 0 0

106. 1 248.9 89.0 322.5 14.4 12.3 0

921.7
289.0
247.8
486.2

JUL
18-19

5
H
8

HEAN

1134.6 1423.3 1107.8 420.1 1096.1 128.3
450.3 7068.7 3755.6 2737.6 896.2 335.6

1574. I 4937.0 12848.4 72.9 1849.8 500.0
1053.0 4476.4 5903.9 1076.8 1280.7 321.3

885. 0
540. 7
630.4
352.0

933. 9 542. 0 12. 1

1271. 2 1631. 8 61. 6
857.0 636.6 114.0

1020.7 936.8 62.6

212.4 86.1 3.9
22.4 173.8 32.0

142.1 321.2 37.6
125.6 193.7 24.5

298.4 58.5 0 21 '
532.1 56.6 90.4 6.8
351.4 96.2 49.1 0
394.0 70.4 46.5 9.4

478.7
1259.4
1602.4
1113.5

JUL
28-29

5
M

8
MEAN

0 6.6 IOI.S 7.1 0 0
0 7.2 0 168.3 0 0
0 119.4 469.9 11.4 0 36.0
0 44.4 190.4 62.3 0 12.0

19.2
29. 3

106.1
51. 5

0 0 135 0 0 0
0 0 47.1 0 0 0
0 0 166.7 0 0 3.4
0 0 75.8 0 0 1.1

2.3 0 0 0
79 277 0 0

28.4 0 0 0
12.8 9.2 0 0

8.6
16.7
53.8
26.3

Number per 1000 mm

2
S ~ surface, H mid-depth, 8 ~ bottoa

3Stations along contours are established within 3, 1 and 1/2 nile radii east and
west of Nine Mile Point Station, Unit 1



Table E-6

ABUNDANCE OF TOTAL PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

5AKPLE
DATE DEPTHK

20-FT CDNTDUR3

3 WEST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

40-Fr cONTOUR3

HEAN 3 WEST 1 WEST 1 2 WEST 1/2-EAST 1-EASl'-EAST
60-FT 80-FT 100-FT
HHPP NHPP HHPP

APR
10

5
H
8

HEAH

No Samples Taken Due to Weather
0
0 No Samples Taken Except Surface and

Hid-depth at 3-West Due to Weather
0.0

No Samples Taken,

5
APR H
5-16 8

HEAN

0.0 0.0
19.8 0.0
0.0 3.2
6.6 1.1

0.0 0.0 1.8 3.6
21.6 7.3 4.1 5.2 ~

2.4 0.0 1.8 0.0
8.0 2.4 2.6 2.9

0.9
9.7
1.2
3.9

0 0 0 0 0.0 0
0 0 0 0 00 0
0 0 0 0 20.2 0
0 0 0 0 6.7 0

0
0
3.4
1.1

No Catch

0.4
3.9
1.8
2.0

APR
18

5
H
8

HEAK

0 0 0 5.4 0.0 0
0 0 0 0.0 0.0 0
0 0 0 0.0 3.0 0
0 0 0 18 10 0

0.9
0
0.5
0.5

0 0 0 0.0 0 0.0
0 0 0 00 0 00
0 0 0 3.5 0 3.3
0 0 0 1.2 0 1.1

0
0
1.1
0.4

Ko Catch
0.4
0
0.6
0.3

APR
30-
HAY

1

5
H
8

HEAN

3.8 4.7 0 0.0 0.0 3.1
3.8 8.4 0 6.3 0.0 6.2
4.4 2.5 0 0.0 11.7 3.0
4.0 5.2 0 2.1 3.9 4.1

1.9
4.1
3.6
3.2

0.0 7.2 5.0 25.5
0.0 11.8 3.2 0.0
3.3 0.0 1.8 1.8
1.1 6.3 3.3 9.1

0.0 0.0
5.6 6.0
2.6 0.0
2.7 2.0

6.3
4.4
1.6
4.1

0.0 0 0
18.4 0 0
6.8 0 0
8.4 0 0

5.3
4.6
2.5
3.5

NY
3

5

8
HEAR

21.4 30.5
0.0 0.0
4.6 4.8
8.6 11.8

10.2 48.1 22.8 12.4
4.5 4.6 0.0 3.8
0.0 0.0 0.0 0.0
4.9 17.6 7.6 '.4

24.2
2.2
1.6
9.3

4.4 18.2 0 30.6 4.3 0
0.0 0.0 0 0.0 0.0 0
0.0 0.0 0 0.0 0.0 0
1.5 6.1 0 10.2 1.4 0

9.6
0
0
3.2

24.5 0.0 0
0.0 3.1 0
0.0 0.0 0
8 2 1.0 0

15.2
1.1
0.6
5.6

NY
11

NY
16

NY
23

MIY

31

5
H
8

HEAN

S

H
8

HEAH

5
H
8

HEAN

5
H
8

HEAN

0.0 0.0 6.9 19.8 23.5 0.0
4.7 9.7 0.0 52.6 105.1 0.0
6.3 5.0 0.0 25.9 59.2 4.4
3.6 4.9 2.3 32.8 62.6 1.5

00 0 0 0 35 0
36 0 0 0 0.0 0
00 0 0 0 0.0 0
12 0 . 0 0 12 0

0 0 00 0 0 0
0 0 00 0 0 0
0 0'4 0 0 0
0 0 18 0 0 0

Ho Catch

8.4
28.7
16.8
18.0

0.6
0.6
0
0.4

0
0
0.9
0.3

3.5 0.0 0.0 58.1 10.8 0
0.0 4.8 8.9 13.1 15.4 0
49 54 98 54 198 0
2.8 3.4 6.2 25.5 15.3 0

0 0 ' 0.0 0 0
0 0 0 3.4 0 0
0 O O O'O O O
0 0 0 11 0 0

No Catch

0 0 0 0 00 00
0 0 0 0 3.0 17.5
0 o 0 ' 0.0 0.0
0 0 0 0 1.0 5.8

12.1
7.0
7.6
8.9

0
0.6
0
0.2

0
3.4
0
1.1

15.0 19.3 0.0
19.0 57.4 2.8
4.0 15.4 0.0

12.6 30.7 0.9

0 0 0.0
0 0 2.6
0 0 0.0
0 0 0.9

No Catch

0.0 0.0 0
3.0 2.9 0
0.0 0.0 0
1.0 1.0 0

10.5
19.6
11.0
13.7

0."2
0.6
0
0.3

0
0
0.4
0.1

0
8

0
0.6

Number per 1000 m
3

2S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Kine Hile Point Station, Unit 1



Table E-7

ABUNDANCE OF TOTAL PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE .MILE POINT VICINITY, 19771

DATE
5AHPL)
DEPTH 3 NEST 1 NEST

20-FT CONTOUR>

1/24EST 1/2-EAST 1-EAST 3-EAST 3-NEST

40-FT CDNTDUR3

1-EAST 3-EAST1-NEST 1 2-NEST 1/2-EAST
60-FT 80-FT 100-FT
NHPP NHPP NHPP

GRAND

HEAN

JUN
11

JUH
14

JUN
20

JUN
27

JUL
9

JUL
13-15

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

S
H
8

HEAN

0.0 0
4.3 0
0.0 0
1.4 0

0.0 5.2
0.0 0.0

25.2 20.6
8.4 8.6

13.6 0
0.0 0
4.7 0
6.1 0

26. 2 0.0
22.9 4.9
9.0 0.0

19.4 1.6

74.0 9.5
15.3 0.0
0.0 0.0

29.8 3.2

No Catch

0.0 6.6 8.6 0.0
3.8 0.0 0.0 8.5
3.9 4.1 0.0 0.0
2.6 3.6 2.9 2.8

0.0 0 0 0.0
7.6 0 0 0.0

253 0 0 36
110 0 0 12

4.9 0 4.4
0.0 0 0.0
0:0 0 3.2
1.6 0 2.5

42.3 30.5 , 21.0 66.8
42.3 0.0 10.5 86.3
0.0 6.9 0.0 17.5

28.2 12.5 10.5 56.8

92.8 50.1 9.3 22.2
8.4 0.0 11.1 4.9
0.0 0.0 5.8 0.0

33.7 16.7 8.7 9.0

2.5
2.8
1.3
2.2

0.9
1.3

12.5
4.9

3.8
0
1.3
1.7

31.1
27.8
5.6

21.5

43.0
6.6
1.0

16.9

4.9
0.0
0.0
1.6

233.9
8.4
0.0

80.8

0.0
6.8
3.6
3.5

16.2
0.0
3.9
6.7

4.9
0.0
0.0
1.6

0.0
0.0
2.9
1.0

0.0
3.8
4.1
2.6

0.0
4.0
6.1
3.4

0.0
0.0

12.7
4.2

74.3
0.0
0.0

24.8

0.0
0.0
3.4
1.2

9.2
7.9
0.0
5.7

10.0
4.0
0.0
4.7

32. 9
0.0
0.0

11.0

4.6
11.6
13.2
9.8

0.0
11.4
0.0
3.8

0.0
0.0
3.6
1.2

0.0
8.0
0.0
2.7

0.0
12.2
30.8
14.3

8.9
0.0
0.0
3.0

13.1
0.0
0.0
4.4

0.0
4.0
8.0
4.0

0.0
4.0
0.0
1.4

0.0
0.0

10.4
3.5

20.6
19.7
3.9

14.7

26.0
0.0
0.0
8.7

0.8
0
1.7
0.8

1.5
5.1
2.6
3.1

1.7
4.0
6.2
4.0

5.5
0
1.7
2.4

8.4
5.2
5.6
6.4

58.7
3.3
0

20.7

No Catch

0.0 0 0.0
3.4 0 0.0
3.3 0 3 '
2.2 0 1.1

0.0 0 0
3.4 0 0
9.2 0 0
4.2 0 0

40.2 0 0.0
ji6 0 0 0
0.0 0 2.5

15.9 0 0.8

4.5 0 0
3.9 0 0
0.0 0 0
28 0 0

4.0 20.6 14.2
7.0 6.6 0.0
0.0 0.0 4.2
3.7 9.0 6.1

0.3
0
0.7
0.3

1.6
3.4
2.0
2.3

1.0
2.3
8.1
3.8

6.4
0.5
1.4
2.8

16.1
13.5
4.5

11 '

43.3
4.9
0.7

16.3

JUL
18

5
H
8

HEAN

80.7 1258.9
10.0 76.2
19.4 84.0

136.7 473.0

3011.1 2925.2 1386.8 1255.6
2592.4 496.9 83.3 235.8

151.9 253.9 48.1 184.6
1918. 5 1225.3 506.1 558.7

703.1
582.4
123.7
803.0

16.7
12.8
0.0
9.8

83.4
4.5
3.9

30.6

233.1
50.3
7.7

97.0

491.8
84.5
4.1

193.4

179.7 148.9
37.9 14.8
4.8 4.5

74.1 56.1

92.3
34.1
4.2

76.8

304.7 0 0.0 78.4
482.7 0 0.0 278.8
34.0 0 2.6 53.6

273.8 0 0.9 370.2

JUL
28-29

5
H
8

HEAN

0 0
0 0
0 0
0 0

30.9 0 11.9 7.6
200.0 0 8.5 8.7
82.0 0 0.0 17.3

104.3 0 6.8 11.2

8.4
36.2
16.6
20.4

0.0
3.9
0.0
1.3

13.0
8.4

12.6
11.4

4.3
4.9

15.1
8.1

3.7
0.0
0.0
1.2

3.5
2.9
4.6
3.7

27.7 142.2 76.1
140.0 0.0 3.6

0.0 D.O 3.5
55.9 47.4 27.7

21.2
25.2
8.7

18.4

Nud>er per 1000 sP
2

5 ~ surface, H ~ mid-depth, 8 ~ bottas
Stations along contours are established within 3, 1 and 1/2 nile radii east and

west of Nine Hile Point Station, Unit 1



Table E-8

ABUNDANCE OF TOTAL PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE ALE POINT VICINITY, 1977

(No prolarvae were collected in day samples after August 1977)

DATE
SAMPLf
DEPTMz

20-FT CDNTDUR3

'4EST14EST 1/2 NEST 1/2-EAST 1-EAST 3-EAST

40- FT. CDNTOUR3

HEAN 34EST 14EST 1 2-llEST 1/2-EAST 1-EAST 3-EAST
60-FT 80-FT 100-FT
NMPP NNPP NMPP

AUG
1-2

5
H
8

MEAN

10.1 19:4
22.9 14.2
44.3 12.5
25.7 15.4

0.0 9.9 0.0 9.5
9.0 0.0 3.8 73.4
0.0 3.1 0.0 4.6
3.0 4.3 1.3 29.2

8.2
20.6
10.8
13.1

3.1 0 0 6.5 7.2 28.9
0.0 0 0 0.0 23.9 27.2
4.0 0 0 4.4 4.8 25.9
2.4 0 " 0 3.6 12.0 27.4

7.6
8.5
6.5
7.6

6.4 0.0 0.0
0.0 4.1 3.5
0.0 0.0 11.6
2.1 1.4 5.0

6.7
12.1
7.7
8.8

AUG
8-9

AUG

15

AUG

24

AUG

31

5
H
8

MEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

NEAN

0.0 0.0 3.9 0 0 0
88 160 ~ - 00 0 0 0
0.0 0.0 0.0 0 0 0
2.9 5.3 1.3 0 0 0

No Catch

No Catch

No Catch

0.7
4.1
0
1.6

7.0
4.1
0.0
3.7

7.2 0 0 0
0.0 0 0 0
3.5 0 NS 0
3.6 0 0 0

No Catch

No Catch

No Catch

2.4
0.7
0.7
1.2

4.4 0 2.8
0.0 0 0.0
0.0 NS 0.0
1.5 0 0.9

No Catch

Ko Catch

No Catch

1.7
1.9
0.3
1.3

Number per 1000 m

5 ~ surface, H mid-depth, 8 bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Nile Point Station, Unit 1

NS ~ No saamle, inadequate preservation due to high zooplankton density



Table E-9

ABUNDANCE OF TOTAL PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

SAMPLE
DATE DEPTMZ

20-FT CONTOUR3

I/2-EAST 1-EAST 3-EAST34EST 14EST I/2-NEST 3 NEST

40-FT CONTOUR3

I-EASTI-NEST I 24EST I/2-EAST 3-EAST
60-FT
NHPP

80-FT
NHPP

100-FT
NHPP

GRAND

HEAN

5
JUN H

II-I2 8
MEAN

5
JUN H

13-14 8
MEAN

5
JUN M

22-23 8
HEAN

16.3
8.9
0.0
8.4

5.2
19. 5
0.0
8.2

67.8
8.4

23.7
33.3

10.3
10.3
0.0
6.9

12.9
4.5
8.5
8.6

37.0
17.3
0.0

18.1

9.5
7.0
8.2
8,2

38.4
3.2

19.1
20.2

23. 8
15.5
28.0
22.4

41.7
11.0
17.5
23.4

9.9
9.6

19.0
12.8

19.2
16.4
19.1
18.2

6.6
0.0
4.6
3.7

0.0
6.3

16.2
7.5

4.5
4.0
7.6
5.4

11.7
6.08
0.77
6.2

8.1
9.7

11.9
9.9

30.8
7.9

15.9
18.2

5.0
6.7
3.3
5.0

35.0
4.7
0.0

13.2

0 5.7
0 0.0
0 0.0
0 1.9

0.0 13.5
0.0 6.6

16.4 17.0
5.4 12.4

15.6 22.6
0.0 3.4

11.5 0.0
9.0 8.6

9.0
3.9
3.9
5.6

137.3
8.8

18.0
4.7

13.8
3.2
6.8
7.9

20.5
10.3
20.0
17.0

0.0
0.0
3.0
1.0

4.6
0.0
8.1
4.2

20.2
6.4

11.4
12.7

1.0
0

0.5
0.5

7.7
3.4
9.3
6.8

41.9
5.6

10.2
19.2

5.2
0.0
0.0
1.8

5.7
6.2
2.9
4.9

22.9
3.1
6.4

10.8

0.0
0.0
4.4
1.4

4.4
0.0
0.0
1.5

11.1
0.0
0.0
3.7

5.4
2.4
0.5
2.8

6.7
5.6
8.9
7.1

31.6
5.6

10.9
16.0

5
JUN H

27-28 8
HEAN

102.1
40.8
41.9
61.6

41.8
22. 3
27.7
30.6

25.3
26.2
33.7
28.4

22.2
8.4

11.9
14.2

17.5
12.6
30.8
20.3

17.6
4.9

14.8
12.4

37.8
19.2
26.8
27.9

106.9
23.4
22.3
50.8

13.4
22.3
8.3

'I4.6

13.2
11.7
11.8
12.2

17.8
0.0

111.8
43.2

13.0
4.5

32.8
16.8

0.0
4.4
0.0
1.5

27.4
11.1
31.2
23.2

22.5
38.9
29.5
30.3

8.9
0.0
3.3
4.0

8.5
0.0
0.0
2.8

28.7
14.7
25.4
22.9

5
JUL H

7 8
HEAN

29.0
6.5
6.0

13.8

65.8
10.9
11.5
29.4

61.5
16.2
14.4
30.7

5.3
0.0
3.0
2.8

0.0
11.1
20.8
10.6

14.9
7.1

19.6
13.8

29.4
8.6'2.6

16.9

0.0
0.0
2.3
0.8

0 0.0
0 0.0
0 2.3
0 0.8

21.5
0.0
0.0
7.2

5.3
0.0
2.8
2.7

6.2
0.0
0.0
2.1

5.5
0

1.2
2.2

4.9
4.4
2.3
3.8

0.0
3.3
1.7
1.6

14.3
4.0
5.8
8.0

JUL
14-1

5
N
8

MEAN

177.5
63.9
45.8
95.7

110.1
88.1
41.6
80.0

164.2
131.0
96.6

130.6

143.6
63.9
15.1
74.2

188.9
173.5
270.6
211.0

49.0
36. 7
27.0
37.6

138.9
92.9
82.8

104.8

132.3
47.2

116.7
98.7

142.0
33.2
40.8
72.0

106.3
21.0
61.3
62.8

117.8
12.6
19.6
50.0

21.8
4.7
0.0
8.8

94,7
0.0
0.0

31.6

'I02.5
I9.8
39.7
54.0

15.4
15.3
29.0
19.9

9.2
0.0
0.0
3.1

98.2
46.1
50.9
65.0

JUL
18-1

S

H
8

MEAN

297.3
171.8
143.1
204. 0

715.7
158.4
47.6

307.2

1015.2
223.7
288.7
509.2

2306.5 4274.8
1133.1 491.3

162.5 444.8
1200.7 1737.0

397.0
104.3
122.1
207.8

1501.1
380.4
201.5
694.3

324.7
84.8

108.9
172.8

354.7
71.1
30.1

152.0

465.0 1835.7
138.5 156.5
35.8 206.1

213.1 732.8

4235.7
138.3
92.8

1488.9

1424. 7
32.0
71.5

509.4

440.1
103. 5
90.9

544.8

555.8
178.3
90.3

274.8

437.0
22.6
9.8

156.5

99.6
17.1
3.0

39.9

1249.3
208.1
123.8
527.1

JUL
28-2

5
H
8

MEAN

27.6
8.1

14.5
16.7

0.0
28.9
14.9
14.6

29.0
66.5
83.9
59.0

49.9
17.7
22.8
30.2

0.0
16.8
16.4
11.0

0.0
.11.3

0.0
3.8

17.6
24.9
25.4
22.7

24.7
30.2
25.0
26.6

0.0
14.6
0.0
4.9

0.0
0.0

60.6
20.2

3.2
11.6
4.1
6.3

5.6
3.5

15.7
8.3

5.6
10.0
17.6
11.0

0.0
17.3
6.1
7.8

0.0
3.6
3.7
2.4

3.1
0.0
0.0
1.0

9.5
15.3
17.8
14.2

Mucker per 1000 a3

25 ~ surface. H ~ e$ d-depth. 8 ~ button

Stations along contours are established within 3, 1 and 1/2 nile radii east and

west of Nine bile Point Station, Unit 1



Table E-10

ABUNDANCE OF TOTAL PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

SANPLE
BATE OEPTHz

20-FT CCMTOUR3

3 WEST 1 WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

40- FT COMTOUR3

HEAN 3 WEST 1 WEST 1 2-WEST 1/2-EAST 1-EAST 3-EAST
60-FT 80-FT 100-FT
NNPP NMPP MMPP

GRANO

HEAN

AUG
2-3

5
H
8

HEAN

0.0 127.2 84.5
4.4 61.8 131.0
0.0 119.2 48.3
1.5 102.8 87.9

118.7 195.4 12.3
125.9 272.1 17.0
163.6 231.3 0.0
136.0 232.9 9.8

89.7 '.5 40.8
102.0 25.0 29.8
93.7 4.1 34.3
95.1 10.9 35.0

175.6 97.3 56.1 23.6
. 12.2 127.5 0.0 0.0

19.0 8.4 0.0 6.8
69.0 77.8 18.7 10.1

66.6
32.4
12.1
36.9

301.1 260.0 29.0
4.1 25.4 2.9

13.7 59.5 2.7
106.3 115.0 11.6

101.7
55.9
47.4
68.3

AUG

8-9

5
H
8

MEAN

MS NS NS 0 7.2 0
NS NS NS 0 NS 0
0.0 17.5 0.0 0 0.0 0
00 175 00 0 36 0

2.4
0
2.9
2.2

0 3.3 MS NS 0 0
0 8.5 MS 3.6 0 0
0 3.5 MS 0.0 0 0
0 5.1 — - 1.8 0 ~ 0

0.8
2.4
0.7
1.3

NS 0 0
0 NS 0
0 0 0
0 0 0

1.2
1.3
1.5
1.3

5
AUG H

15-16 8
HEAM

5
AUG H

25-26 8
HEAN

5
AUG H

29-30 8
HEAN

0 0 0 00 0 0
0 0 0 01 0 0
0 0 0 00 0 0
0 0 0 <01 0 0

0
<0.1
0

<0.1

No Catch

Mo Catch

Mo Catch

No Catch

No Catch

No Catch

0
<0.1

0
<0.1

"SEP
6-7

SEP
12

5
H
8

MEAN

5
H
8

MEAN

Mo Catch

No Catch

Mo Catch

No Catch

No Catch

No Catch

Number per 1000 m

5 ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Hile Point Station, Unit 1

~ 'S No sample, inadequate preservation due to high zooplankton density



Table E-ll
ABUNDANCE OF ALEWIFE PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

(No alewife prolarvae were collected in day samples during Apr and May 1977)

DATE

JUN
ll S

.H
8

20-FT'OITOUR
3-WEST I-WEST I/2-WEST 1/2-EAST 1-EAST

3-EASl'o

Catch

3 WEST

40-IT CONTOUR3

I-WEST PI/2-WEST J I/2-EAST I I-EAST 3-EAST

No Catch

PEAN
60-FT 80-FT 100-FT
IIHPP IUIPP NHPP

No Catch

GRANO

HEAN

JUN
14

JUN
20

JUN
i 27

j JUL

I
I

5
H
8

HEAR

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAR

No Catch

0 0 0 0 0 0
0 0 3.8 0 0 0
3.6 0 0 0

'
0

1.2 0
,

'1.3 0 0 0

13.6 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
4.5 0 0 0 0 0

2I.B 0 42.3 30.5 21.0 66.8
22.9 0 42.3 0 10.5 86.3
9.0 0 0 0 0 17.5

17.9 0 28.2 10.2 10.5 56.8

0
0.6
0.6
0.4

2.3
0
0
0.8

30.4
27'.0
4.4

20. 6

No Catch
I

0 0 0 0 0
0 4.0 0 0 0
0 0 0 0 0
0 1 3 0 0 0

0 0 23.5 0 0
0 0 0 0 0
0 0 0 0 0
0 0 7.8 0 0

16.2 0 4.6 8.9 20.6
0 0 11.6 0 19.7
3.9 12.7 4.4 0 3.9
6.7 4.2 6.8 3.0 14.7

0
0.7
0
0.2

3.9
0
0
1.3

8.4
5.2
4.2
5.9

No Catch

No Catch

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

4.5 0 0
3.9 0 0
0 0 0
2.8 0 0

0
0.5
0.2
0.2

2.5
0
0
0.8

15.8
13.1
3.4

10.8

JUL'3-1
S
H
8

HEAN

74.0 9.5
15.3 0
0 0

29.8 3.2

88.2 27.4 9.3 22.2
8.4 0 11.1 0
0 0 . 0 0

32.2 9.1 6.8 7.4

38.4
5.8
0

14.7

233. 9
8.4
0

80. 8

4.9 74.3 0 8.7 26.0
0 0 '

. 0 0
0 0 0 0 0
1.6 24.8 0 2.9 8.7

58.0
1.4
0

19.8

4.1 16.5 9.4
0 '.6 0
0 0 0
1.4 7.7 3.2

40.6
3.3
0

14.6
JUL
18

5
H
8

HEAN

380. 7 1251.2 3006.4 2916. 5 1377.3 1255. 6
10.0 71.7 2592.4 496.9 83.3 235.8
14.6 84.0 151.9 253.9 48.1 184.6

135.1 469.0 1916.9 1222.4 502.9 558.7

1698.0
581. 7
122.9
800. 8

16.7
12.8
0
9.8

83. 4 233. I 491. 8 179. 7 148. 9
4. 5 50. 3 84. 5 33.1 14.8
3.9 7.7 4.1 4.8 4.5

30.6 97.0 193.4 72.6 56.1

192.3
33.3
4.2

76.6

047 0 0
78.9 0 0
34.0 0 2.6
72.5 0 0.9

796.7
277.9
53.2

369.2

JUL
28-79

5
H
8

HEAN

0 0
0 0
0 '
0 0

30.9 0 11.9 3.8
200.0 0 8.5 0
82.0 0 0 17.3

104.3 0 6.8 7.0

7.8
34.8
16.6
19.7

0 13.0 4.3 3.7 0
3.9 8.4 0 0 0
0 12.6 10. I 0 0
1.3 11.4 4.8 1.2 0

3.5
2.1
3.8
3.1

27.7 142.2 76.1
40.0 0 3.6

55.9 47.4 27:)

20.9
24.3

Number per 1000 ai
3

25 ~ surface, H ~ aitd-depth, B ~ bottoai

Stattons along contours are establtshed utthtn 3, 1 and 1/2 aitle radtt east and

rest of Ntne Htle Potnt Statton, Untt 1
1



Table E-12

ABUNDANCE OF ALEWIFE PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

(No alewife prolarvae were c'ollected in day samples after Aug 1977)

SAMPLE

DATE OEPTH

20-FT CONTOUR3

3 WEST 1 WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

40-FT COt1TOUR3

MEAN 3 WEST 1 WEST 1/2 WEST 1/2-EAST 1-EAST 3-EAST
60-FT I-FT 100-FT
NHPP NMPP NMPP

GRANO
MEAN

AUC

1-2

AUC
8-9

AUC

15

AUC
24

AUC

31

S

M

8
HEAN

S

8
HEAN

5
H
8

HEAN

5
H
8

MEAN

S

H
8

MEAN

0 0 0 9.9 0 9.5
0 0 9.0 0 0 61.8
0 0 0 3.1 0 0
0 0 3.0 4.3 0 23.8

No Cacch

No Catch

No Catch

No Catch

3.2
11.
0.5
5.2

0 0 0 6.5 3.6 25.
0 0 0 0 23 9 27.
0 0 0 4.4 4.8 21.
0 0 0 3.6 10.8 24.

No Catch4

No Catch

No Catch

No Catch

6.0
8.5
5.1
6.5

3.2 0 0
0 4.1 3.5
0 0 11.6
1.1 1.4 5.0

No Catch

No Catch

No Catch

No Catch

3.9
8.6
3.0
5.2

Nuaber per 1000 m

S ~ surface, m a mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Mile Point Station, Unit 1

NS a No sample, inadequate preservation due to high zooplankton density



Table E-13

ABUNDANCE. OF ALEWIFE PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

DATE
SAHPLE
OEPTH2

20-FP CDIITOUR3

3 WEST I-WEST I/2 WEST I/2-EAST I-EAST 3-EAST HEAN 3 WEST

40-FT CONTOUR3

I-WEST ~I/2-WESKIT I/7-EAST I-EAST 3-EAST
60.F T 80-FT 100.F T

MEAN NHPP NNPP NHPP
GRANO

HEAN

JUN 5
1-12 .H

8
HEAN

JUN 5
3-14

8
HEAR

No Catch

No Catch

No Catch

0 0 0 0 0
0 0 0 0 0
0 0 . 0 '.4 0
0 0': 11 0

0
0
0.6
0.2

No Catch

No Catch

0
0
0.2
0.1

JUN S
2-23 H

B
FIEAN

12.7 0
4.2 2.3
9.5 0
8.8 0.8

8.5 4.6 4.8 4.5
0 0 0 0
0 0 11.4 3.8
2.8 1.5 5.4 2.8

5.8
1.1
4.1
3.7

17.5
0
0
5.8

0 0 129 0 0
0 0 0 0 0
0 0 0 0 0
0 . 0 4.3 0 0

5.'I 3.8 0 0
0 0 0 0
0 0 0 0
I.j 1.3 0 0

4.6
0.4
1.6
2.2

JUN S

27-28
8

HEAN

12.8 9.3 0 0 4.4 0
4.1 0 0 0 0 0
4.2 4.6 8.4 7.9 0 0
7.0 4.6 2.8 2.6 1.5 0

4.4
0.7
4.2
3.1

25.7
0
0
8.6

8.9
0
0
3.0

4.4 8.9 0 0
3.9 0 0 0
0 132 0 0
2.8 7.4 0 0

8.0 4.5 0 0
0.6 0 0 0
2.2 0 0 0
3 6 I 5 0 0

5.3
0.5
2:5
2.8

JUL 5
7

'
B

4.8 9.4 0 0 0 5.0
0 0 0 0 0 0
0 0 0 0 0 15.7
1.6 3.1 0 0 0 6.9

32
0
2.6
1.9

0 0 0 0 62
0 0 0 0 0
0 0 0 0 . 0
0 0 0 0 21

1.0
0
0

No Catch
1.7

.0
1.0

JUL
14-1

5
H

HEAN

60. 8 25. 0 28. 2 58. 5 101. 0 14. 7
4.9 0 0 39.3 0 5.3
0 0 0 5.0 ~ 10.8 0

21.9 8.3 9.4 34.3 37.2 6.6

48.0
8.3
2.6

'l9.6

37.8
0
0

12.6

47.3 50.6
0 0
0 . 0

15.8 16.8

40.8 21 ' 90.2
0 4.7 0
0 0 0

13.6 8 ~ 8 30 0

48.1 0 . 4.6 0
0.8 0 0 0
0 4.1 0 0

16.3 1.4 1.5

38.8
3.6
1.3

JUL 5
18-1 H

8
HEAN

201.0 667.4 846.0 2251.0 4227.8 356.9 1425.0
120.7 123.8 95.4 1076.9 309.4 49.9 296.0
26.8 8.7 180.4 159.7 246.6 84.0 117.7

116.2 266.6 373.9 1162.5 1594.6 163.6 612.9

284.6
17.0
49.2

116.9

318. 8
31.1
3.8

117.9

448. 9 1835. 7 4175. 8 1409. 0
77.0 145. 3 118. 5 21. 3
16.3 188.3 74.9 56.4

180.7 723.1 1456.4 495.6

412.1 93.6 388.4 67.6 1198.2
68.4 147.0 16.1 13.7 157.5
64.8 55.4 3.3 3.0 77.1

515.1 32.0 '135. 2

JUL 5
28-29 H

8
HEAN

0 0 29.0 7. I 0 0
0 14.5 16.6 0 16.8 11.3

14.5 14.9 0 3.8 16.4 0
4.8 9.8 15.2 3.6 11.0 3.8

6.0
9.9
8.3
8.0

6.2
30.2
12.5
16.3

0
7.3
0
2.4

0 3.2 5.6 0
0 3.9 3.5 0

60.6 4.1 15.7 0
20.2 3.7 8.3 0

25 0 0 31
7.5 13.8 3.6 0

15.5 0 0
8.5 4 .0

3.6
8.1

Nunber per 1000 m
3

5 ~ surface. H mid-depth, B ~ bottoa

Stations along contours are established wlthln 3, 1 and 1/2 elle radII east and

west of Nine Nile Point Station, Unit 1



Table E-14

ABUNDANCE OF ALEWIFE PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

DATE
SAHPi.E
DEPTH2

20- FT'DNTDUR3

34EST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST HEAR

40-1 I CSITDUR3

34EST 14EST Ll/2-WESTJ 1/2-EAST 11-EAST 13-EASl
60-FT 80-FT 100 FT
NNPP NHPP NHPP

GRAND
HEAN

AUC
2-3

5
H
8

HEAN

0 0 0 .. 0 0 0
4.4 0 0 0 0 0
0 0 0 4.1 0 0
1.5 0 0 1 4 0 0

0
0.7
0.7
0.5

No Catch No Catch

0
0.3
0.3
0.2

hUC
15-16

hUC
25-26

hUC
29-30

SEP
6-7

SEP
12

5
H
8

HEAN

5
H
8

HEAN

5
H
8

MEAN

5
H
8

HEAN

5
H
8

HEAN

5

8
HEAN

NS
Ns
0
0

NS NS 0 0 0
NS NS 0 NS 0
0 0 0 0 0
0 0 0 0 0

No Catch

No Catch

No Catch

No Catch

No Catch

0 0 NS NS
0 0 NS 0
0 0 NS 0

0 0

No Catch

No Catch

No Catch

No Catch

No Catch

NS 0 0
0 NS
0 0 - 0
0 0 0

No Catch

No Catch

No Catch

No Catch

No Catch

~ Nutber per 1000 m
1

2
S ~ surface, H a mid-depth, 8 ~ bottom
Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Hile Point Station, Unit 1

NS = No sample, inadequate preservation due to high zooplankton density



Table E-15

ABUNDANCE OF MORONE SP. PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

DATE

APR
10

APR
15-16

SAlFLE
DEPIN2

S

M

8
HEAN

S

M
B

MEAN

20-FT CONTOUR

3-'VEST 1-VEST 1/2-VEST 1/2-EAST 1-EAST 3-EAST )M

No Sauples Taken Due to Veather

No Catch

40-FT CONTOUR3

3-VEST 1-VEST 1/2-NEST 1/2-MT 1-EAST 3-EAST MEAN

0

No Sanples Taken Except Surface and

0.0 Hid-Depth at 3-Vest Due to Veather

No Catch

60-FT 80-FT 100-FT
NMPP hHPP inu'P

No Saoples Taken
Due to Vcather

No Catch

GRAND
MEAN

APR
18

8
M

B

MEAN

"No Catch No Catch No Catch

APR
30-
MAY

1

MAY

3

S

M

B
MEAN

8
M
B

MEAN

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

MAY

11

MAY

16

S

M

8
MEAN

8
H
B

HEAN

0 0 0
0 0 0
6.3 0 0
2.1 0 0

No Catch

0 0
0 0
0 0
0 0

0
0
1.1
0.4

No Catch

No Catch

No Catch

No Catch

0
0
0.1

<0.1

23
S

M
B

MEAN

No Catch No Catch No Catch

HAY
31

8
M

B
HEAN

No Catch No Catch No Catch

Hurber per 1000 m

2
S ~ surface, H ~ mid-depth, B ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Mile Point Station, Unit 1

4Nhite perch or white bass



Table E-16

ABUNDANCE OF MORONE SP. PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977.

(No @ozone sp. prolarvae were collected in day samples after July 1977)

DATE
SAMPLE
OEPTH2

20-FT'ONTOUR 3

3-NEST I-NEST I/2 NEST I/2-EAST 1-EAST 3-EAST

40-Fi CSITOUR3

34EST 14EST Pl/24EST I 1/2-EAST I 1-EAST I 3-EAST
60-FT 80-FT 100-FT

"EAN IUIPP NNPP gyp
GRANO

MEAN

JUN
11

5

8
HEAN

No Catch
4.9 0
0 0
0 0
1.6 0

0 0 0 0
0 0 0 0
2.9 3.4 3.6 0
1 0 1 1 I 2 0

0.8
0
1.6
0.8

No Catch
0.3
0
0.7
0.3

JUN
14

5
M

8

0 0 0
4.3 . 0 3.8
0 0 3.9
1.4 0 2.6

6.6 8.6 0
0 0 85
4.1 . 0 0
3.6 2.9 2.8

2.5
2.8
1.3
2.2

0 0
0 6.8
0 3.6
0 3.5

0 9.1 0 0
3.8 7.9 8.0 4.0
'4.1. 0 0 7.9
2'.6 5.7 : 2.7 4.0

15 0 0 0
51 34 0 0
2.6 3.3 0 3.3
3.1 2.2 0 1.1

1.6
3.4
2.0
2.3

JUN
20

5
H
8

MEAN

0 52 0
0 0 3.8

21.6 20.6 25.3
7.2 8.6 '.7

0
0

,0
0

0 0
0 0
0 3.6
0 1.2

0.9
0.6

11.8
4.4

0 0
0 0
0 0
0 0

0 50 0 0
0 0 122 40
6.1 0 30.8 0
2.0 1.7 14.3 1.3

0.8
2.7
6.2
3.2

0 0 0
3.4 0 0
9.2 0 0
4.2 0 0

0.7
1.6
7.8
3.3

JUN
27

5
M.
8

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 . 0 3.1
0 0 0 0 0 10

0
0
0.5
0.2

0 0
0 0
0 0
0 0

0 4.7 0 0
0 0 0 0
0 0 0 10.4
0 I 6 0 3 5

0.8 4.5 0 0
0 0 0 0
1.7 0 0 2.5
0.8 1.5 0 0.8

0.6
0
1.'I
0.6

JUL
9

JUL
13-'5

5

5
M

8
MEAN

0 0 0 0 0 0
0 49 0 0 0 0
0 0 0 0 0 0
0 16 0 ' '

0

0 0 0 0 0 0
0 0 0 0 0 0000,0580
0 0 0 0 19 0

0
.8

0
0.3

0
0
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 8.8 0 0
0 2.9 0 0

0 0 0 0
0 5.7 0 0
0 0 0 0
0 1 9 0 0

0
0
1.5
0.5

0
1.0
0

No Catch

No Catch

0
.3
.6
.3

0
.4
.4

JUL
18

JUL
28-
29

S

H
8

MEAN

S
H
8

HEAN

0 7.6 4.7 8.6 0 0
0 4 5 0 0 0 0
48 0 0 0 0 0
1.6 4.0 1.6 2.9 0 0

No Catch

3.5
.8
.8

1.7

0 0
0 0
0 0
0 0

0 0 0 0
0 0 4 7 0
0 0 0 0
0 0 16 0

No Catch

0 0 0 0
.8 3.9 0 0

0 0 0 0
03 13 0 0

No Catch

1.4
.9
.3
.9

Number per 1000 m

2S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine-Hile Point Station, Unit 1
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Table E-17

ABUNDANCE OF MORONE SP. PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

(No Hoz07Ie sp. prolarvae were collected in night samples after July 1977)

DATE
SAMPLE
OEPTN2 3 WEST I-WEST

20-Fl'ONTOUR3

I/2-EAST I-EAST 3-EASTI/2-WEST
40-r CQNTOUR3

3-IEET I-EEE'I LI/2 IAET I I/2-EAST I-EATT '3.EAE,
60-F'I 80-FT

100-Fl'HPP

NMPP NMPP

GRANO

HEAN

JUN 5
11-12 .H

8
HEAN

JUN 5
13-14 H

8
MEAN

10.9 5.2
8.9 10.3
0 0
6.6 5.2

5.2 0
97 . 0
0 0
5.0 0

31. 7
17.3
0

16.3

9.5
7.0
8.2
8.2

6.6
0
0
2.2

19.0 4.9 0
11.6 4.8 6.3
20.0 . 19.0 16.1
16.9 9.6 7.5

9.1
6.1
0
5.0

6.4
6.6

10.5
7.8

0 0 57 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 I 9 0 0 0

0 0 4.5 9.0 13.8 4.6
3.3 0 6.6 3.9 3.2 0
3.3 9.8 17.0. 3.9 '.4 8.1
2 2 3 3 9 4 5 6 : 6 8 4 2

0.9
0
0
0.3

5.3
2.8
7.6
5.2

5.2 0 0
0 0 0
0 0 0
17 0 0

5.7 0 0
6.2 0 0
2.9 4.4 0
49 15 0

4.4
2.4
0
2.3

5.1
4.2
7.7
5.7

JUN 5
22-23 H

8
HEAN

JUN 5
27-28 H

8
IIEAN

JUL 5

8
HEAN

12.7 0
0 2.3
0 4.2
4.2 2.2

0 0
0 0
0 0
0 0

19.4 ~ 4.7
0 0
3.0 0
75 1.6

29.8
3.2

15.3
16.1

37.1
3.7

13.1
18.0

5.3
0
0
1.8

14.4
4.1
7.6
8.7

0
0
4.2
1.4

0
4.0
3.8
2.6

15.7
2.9
7.3
8.6

4.9
0
1.2
2.0

8.7 11.7 18.8 124.4 16.4 12.1
0 0 3.4 0 10.3 6.4
0 11.5 0 9.0 16.7 11.4
2.9 7.7 7.4 44.5 14.5 10.0

12.8 0 0 4.4 0 0
0 0 0 0 0 0
8.9 0 0 16.4 0 0
7.2 0 0 6.9 0 0

0 0 Q 54 0 0
0 0 0 Q 0 0

0 0 0 2.8 ~ 0
0 0 0 1.8 0.9 0

32.0
3.4
8.1

14. 5

2.9
0
4.2
2.4

.9
0
.5

0.4

15.2 4.4 11.1
3.1 0 0

3.2 0 0
7.2 1.5 3.7

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

0 0 0
22 0'
0 0 0
0.7 0 0

21. I
2.7
6.4

10.1

1.1
0
1.7
0.9

2.3
.1
.7

1.0

JUL
14-15

8
HEAN

JUL
18-19

8
HEAN

JUL S

28 29 H
8

MEAN

0 0
0 0
0 0
0 0

4.2 4.0
0 0
4.5 0
2.9 1.3

0 0
0 14.5
0 0
0 4.8

12.1
0
9.0
7.0

0 35.1
0 0
0 0
0 11.7

7.9
4.3
1.4
4.6

0
0
0
0

5.9
0
0
2.0

4.7
..7
2.5
2.6

0
2.4
0
0.8

0 4.7 5.1 0 0 0
0 0 0 ' 0 0
0 0 0 0 0 0
0 16 17 0 0 0

12.0 4.0 4.0 0 29.9 15.7
4.2 0 0 0 0 0
3.5 3.8 0 3.6 - 0 11.3
6.6 2.6 1.4 1.2 10 0 9.0

No Catch

1.6
0
0
0.5

10. 9
.7

3.7
5.1

No Catch

3.7 0 28.5
18.8 0 0
5.8 0 0
9 4 0 9 5

No Catch

3.0
0
0
1.0

8.4
1.8
2.9
3.7

0
1.0
0

and 1/2 nile radii east and

NucEber per 1XO m
3

5 surface, H mid-depth, 8 button
Stations along contours are established within 3, 1

west of Nine Nile Point Station. Unit 1



Table E-18

ABUNDANCE OF RAINBOW SMELT PROLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
(No rainbow smelt prolarvae were collected in day samples after May 1977)

DATE

APR
10

APR
15-
16

ShltPLE
D}PTN2

S
H
B

MEAN

8
H
B

MEAN

20-FT CONTOUR>

3 WEST 1-WEST 1/2-WEST 1/2-EAST 1 EAST 3-EAST

No Sanplcs Taken Due to Weather

No Catch

40-FT CONTOUR

MEAN 3-VEST 1-VEST 1/2 WEST 1/2-EAST 1-EAST 3 EAST

0

No Sanples Taken Except Surface and
Hld-Depth at 3-West Due to Weather

No Catch

60-FT 80-FT 1$hFT
NHPP NMPP NHPP

No Sanples Taken
Due to Weather

No Catch

GRAND
MEAN

APR
18

8
H
B No Catch No Catch No Catch

APR
30-
HAY

1

MAY
3

8
H
B

HEAN

8
M
B

HEAN

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

MAY

11
8
M

B

MEAN

0 3.4
0 0
5.0 0
1 ~ 7 1 1

0 0 0
7.0 3.9 0
0 0 0
2.3 1.3 0

0.6
1.8
0.8
1.1

0 0
0 0
0 5.4
0 1.8

0 0 0 0
0 - 0 0 0
0 0 0 0
0 0 0 0

0.0
0.0
0.9
0.3

No Catch

0.2
0.7
0.7
0.5

HAY
16

MAY
23

MAY
31

8
H
B

MEAN

8
H
B

MEAN

S

H
B

HEAN

0 0 0 0 3.5 0
3.6 0 0 0 ~ 0 0
0 0 0 0 0 0
1.2 0 0 0 1.2 0

0 0 0 0 0
0 0 0 0 0
0 5.4 0 0 0
0 1 8 0 0 0

No Catch

0.6
0.6
0.0
0.4

0.0
0.0
0.9
0.3

0 0
0 0
0 0
0 0

No Catch

No Catch

0 5.8
0 0
0 1.9

1.0
0.0
0.3

No Catch

No Catch

0 0
3 0 0 0
0 0 0
1.0 0 0

0.2
0.2
0.0
0.1

0.0
0.0
0.4
0.1

0.6
0.0
0.2

Kurber per 1000 m

2
5 surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, '1 and 1/2 mile radii east and
west of Nine Mile Point Station, Unit 1



Table E-19

ABUNDANCE OF RAINBOW SMELT PROLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

(No rainbow smelt prolarvae were collected in night samples after Jun 1977)

DATE
SAHPI.E
OEPTN2

20-FP CDNTOUR3

3-WEST I WEST I/2-WEST I/2-EAST I-EAST 3-EAST MEAN

4D-FT CCITOUR3

3-WEST I-WEST I I/2-WEST I I/2-EAST ,'I-EAST 1 3-EAST
60-FT 80-FT 100-FT

I'EAN NHPP NNPP NHPP

GRAND
HEAN

JUN 5
11-12 .H

8
HEAN

JUN 5
13-14 H

8
HEAN

No Catch

No Catch
0 0 0
0 0 0
0 65 0
0 2 2 0

No Catch

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

0
0
1.1
0.4

No Catch

No Catch.

0
0
0.4
0.1

JUN 5
22-23 H

8
MEAN

JUN 5
27-28 H

8
MEAN

JUL 5

7
8

MEAN

0 0 0 0 0 0
0 0 ' 0 0 0
0 0 0 4.4 0 0
0 0 '0 15 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 4.6 0 0 0 0
0 15 0 0 0 0

No Catch

0
0
0.7
0.2

0
0
0.8
0.3

0 0 0
0 0 0
0 0 0
0 0 . 0

0 0 0
8.8 0 0
9.0 3.3 0
5 9 1 1 0

No Catch

No Catch

0 3.8 0 0
1.5 0 0 0
2.0 3.2 0 0
1.2, 2.3 0 0

No Catch

No Catch

0.2
0.6
1.3
0.7

0
0
0.3
0.1

JUL
14-15

8
HEAN

JUL
18 19 H

8
HEAN

JUL
28-29

8
MEAN

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

Nunber per 1000 eP
25 surface, H mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 nile radii east and

west of Nine Mile Point Station, Unit 1



Table E-20

ABUNDANCE OF TOTAL POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

SAMPLE
DATE DEPTH<

20-FT CONTOUR3

3 WEST 1 WEST 1/2 WEST 1/2-EAST 1-EAST 3-EAST

40-FT CONTOUR3

HEAN 3 WEST 1-WEST 1 2 WEST 1/2-EAST 1-EAST 3-EAST
60-FT 80-FT 100-FT
NNPP NHPP NHPP

GRAND

MEAN

APR
10

S

N
8

MEAN

No Samples Taken Due to Weather

0

No Samples Taken Except Surface and

0
Hid-Depth at 3 West Due to Weather

No Samples Taken
Due to Weather

5
APR H

15-16 8
HEAR

0.0 0
4.0 0
0.0 0
1.3 0

0 0 18
0 0 0.0
0 0 00
0 0 0.6

0.3
0.7
0
0.3

No Catch No Catch

0.1
0.3
0
0.1

APR
18

APR
30-
HAY

1

5
H
8

HEAN

5
H
8

HEAN

46.1 32.7
26.6 189.3
22.0 100.3
31.6 107.4

No Catch

143.2 46.4 5.1 49.0
22.5 143.9 78.6 221.9
29.6 143.9 37.9 159.9
65.1 111.4 40.6 143.6

53.8
113.8
82.3
83.3

No Catch

14. 7 122.3 59. 6 341.4 0.0 75.6
6.0 156.8 23.8 1.9 20.8 223.9

13.3 66.7 - 24.7 46.1 7.9 40.3
11.3 115.3 36.0 129.8 9.6 113.3

102.3
72.2
33.2
69.2

No Catch

81 0 0
4.2 0 0
0.0 0 0
4.1 0 0

. 62.9
74.7
46.2
61 '

5

8
MEAN

26. 7 40. 7
32.6 4.2
96. 2 14. 5
51.8 19.8

35.8 42.8 40.0 12.4
4.5 0.0 0.0 3.8
9.9 4.6 0.0 4.6

16.7 15.8 13.3 7.0

33.1
7.5

21.6
20.7

4.4 6.1
12.2 24.8
4.5 10.7
7.0 13.8

9.2 35.7 13.0 13.9
20.4 8.0 3.5 0.0
0.0 4.0 3.7 21.1
9.9 15.9 6.7 11.7

13.7
11.5
7.3

10.8

4.9 5.0 0
0.0 0.0 0
0.0 3.0 0
1.6 2.7 0

19.4
7.6

11.8
12.9

HAY
ll

HAY
16

MAY

23

MAY

31

5
H
8

HEAN

5
H
8

MEAN

S

H
8

HEAN

5
H
8

HEAN

14. 5 10. 9
51.4 29.2
12.6 25.2
26.2 21.8

0.0 0.0
18.1 0.0
3.7 3.9
7.3 1.3

0.0 0
4.2 0
0.0 0
1.4 0

0 0
0 0
0 0
0 0

44.7 123.1 105.9 0.0
47.2 210.5 369.9 0.0
15.7 46.6 182.8 8.8
35.9 126.8 219.6 2.9

0.0 0.0 0.0 7.4
19.6 0.0 11.1 0.0
3.5 3.7 7.3 4.0
7.7 1.2 6.1 3.8

0 00 42 0
0 00 00 0
0 96 00 0
0 32 14 0

0.0 0 0 0
3.2 0 0 0
0.0 0 0 0
11 0 0 0

49.9
118.0
48.6
722

1.2
8.1
4.4
4.6

0.7
0.7
1.6
1.0

0
0.5
0
0.2

10.5 17.2 19.2 143.5 10.8 0
28.8 33.3 66.8 56.6 57.9 0
14.6 21.6 0.0 27.3 29.7 0
18.0 24.0 28.7 75.8 32.8 0

3.8 0.0 0.0 3.2 0.0 0.0
4.1 8.1 7.0 0.0 4.4 20.1
0.0 8.2 3.1 3.8 0.0 4.0
2.6 5.4 3.4 2.3 1.5 8.0

0 0 0.0 5.2 0.0 0
0 0 3.1 0.0 3.3 0
0 0 0.0 0.0 0.0 0
0 0 1.0 1.7 1.1 0

0 0.0 0 0 0 4.3
0 0.0 0 0 0 8.8
0 3 6 0 0 0 3 9
0 1 2 0 0 0 5 6

33.5
40.6
15.5
29.9

1.2
7.3
3.2
3.9

0.9
1.1
0
0.6

0.7
1.5
1.3
1.1

26.3 50.2 3.6
19.0 99.6 5.6
15.9 38.5 2.9
20.4 62.8 4.0

0.0 0 0.0
6.5 0 5.2
3.2 0 0.0
3 2 0 1 7

0 . 0.0 4.2
0 3.6 0.0
0 0.0 0.0
0 1.2 1.4

0 0.0 0.0
0 2.9 2.9
0 0.0 3.0
0 1.0 2.0

38.7
71.7
29.5
46.6.

1.0
6.9
3.2
3.7

0.9
0.9
0.6
0.8

0.3
1.2
0.7
0.7

Huskier per 1000 m

2S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Nile Point Station, Unit 1



'
Table E-21

ABUNDANCE OF TOTAL POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

SAMPLE
DATE DEPTNz 34EST

20-FT CONTOUR>

14EST I/24EST I-EASTI/2-EAST 3-EAST 34EST

40-FT CONTOUR>

I-EAST14EST I 24EST I/2-EAST 3-EAST
60-FT
NHPP

80-FT
NHPP

100-FT
NHPP

GRAND

MEAN

JUN
11

S

H
8

MEAN

0.0
0.0

12.1
4.0

5.0
16.8
0.0
7.3

4.9
18.5
8.7

10.7

5.0
28.2
16.5
16.6

0.0
4.0

11.4
5.1

5.1
7.1
3.6
5.3

3.3
12.4
8.7
8.2

0.0
6.9

15.6
7.5

0.0
10.8
3.0
4.6

0.0
7.0
2.9
3.3

0.0
4.0

17.3
7.1

0.0 0,0
0.0 0.0

14.6 2.7
4.9 0.9

0
4.8
9.4
4.7

0.0
3.6
0.0
1.2

0.0
OsO
2.6
0.9

0.0
3.2
5.8
3.0

1.3
7.3
7.8
5.5

JUN
14

JUN
20

JUN
27

5
H
8

MEAN

5
H
8

HEAN

5
M

8
HEAN

0.0
0.0
9.6
3.2

5.3
26.5
43.1
25.0

4.5
40.8
37.4
27.6

8.4
26.9
16.9
17.4

0.0
3.6

41.3
15.0

55.1
4.6

19.1
26.3

0.0
22.6
43.1
2I.9

12.2
41.7
47.0
33.6

28.4
38.1
87.2
51.2

68. 8
107.6
123.3
99.9

0.0
45.0
29.7
24.9

34.5
4.3
0.0

12.9

25.8
27.6
50.6
34.7

0.0
13.9
42.4
18.8

0.0
3.6
3.9
2.5

9.5
21.3
29.5
20.1

0.0
10.6
25.2
11.9

4.4
10.3
6.3

.7.0

18.8
34.3
45.5
32.9

2.9
23.6
38.1
21.5

21.2
17.0
25.7
21.2

0.0
7.0
0.0
2.3

0.0
7.3

14.4
7.2

18.4
12.7
8.5

13.2

4.
0.0
3.6
2.6

0.0
18.4
3.7
7.4

14.0
8.7
4.2
8.9

0.0
7.6
8.2
5.3

0.0
4.0
6.1 ~

3.4

32.9
43.5
64.1
46. 8

4.6
7.9

12.0
8.2

25.1
24.0
18.1
22.4

42.3
7.8
0.0

16.7

8.3
36.0
30.2
24.8

17.2
60.9
11.6
29.9

4.6
3.7
3.2
3.8

4,4
0.0
4.0
2.8

0.0
40.5
23.5
2I.3

7.2
27.3
15.6
16.7

3.6
9.8
9.7
7.7

7.1
25.9
12.9
15.3

19.9
17.3
15.9
17.7

7.1
10.2
19.9
12.4

11.6
20.7
15.3
15.9

26.8
18.9
4.0

16.6

120.0
11.3-
37.8
56.4

19. 8
7.1
3.0

10.0

19.4
12.3
3.0

11.6

21.4
26.3
33.4
27.0

5.8
13.0
11.2
10.0

15.2
9.1
0.0
8.1

18. 8

20.8
28.1
22.6

6.5
22.5
22.4
17.1

20.5
16.4
17.1
18.0

JUL
9

5
M
8

HEAN

462.8
155.8
158.4
259.0

21.1
122.9
74.1
-72. 7

304. 5 '6. 7
287.7 28.8
37.5 3.4

209.9 29.6

36.7
110.3
62.3
69.8

16.7
107.8
48.2
57.6

149.8
135.6
64.0

116.4

82.2
8.4

22.9
37.8

515.6
8.4

15.7
179.9

37.8
16.4
8.4

20.9

36.8
5.8
4.4

15.6

40.2
4.3
0.0

14.8

53.6
44.2
35.0
44.3

127.7
14.6
14.4
52.2

0.0
11.7
0.0
3.9

3.7
3.4
0.0
2.4

0.0
3.2
0.0
1.1

111.2
61.3
31.4
67.9

JUL
13-15

5
H
8

MEAN

161.2
122. 4
27.2

103.6

95.1
31.2
14.4
46.9

533.7
101.0
42.5

225.7

168.7
45.4
5.8

73.3

28.0
49.9
5.8

27.9

62.2
24.3
15.9
34.1

174.8
62.4
18.6
85.2

433.7
113.7
18.0

188.5

136.5
30.7
32.6
66.6

650.1
89.0
39.2

259.4

78.7
11.4
0.0

30.0

78.4
28.5
9.3

38.7

72.8
18.7
0.0

30.5

241.7
48.7
16.5

102.3

48.6 1000.0 1162.8
27.9 105.3 129.9
23.0 111.3 20.8
33.2 405.6 437.8

314. 0
70.0
24.4

133.4

JUL
18

5
M

B
HEAN

927.1
408.2
194.0
509.7

1461.7
224.2
104.9
596.9

6642.1
4688.4

525.1
3951.9

830.8
459.8

67.1
452.6

1025.9
265.6
113.7
468.4

2258.3
1760.4
179.6

1399.4

2191 . 0
1301.1
197.4

1229.8

70.8
123.9
34.6
76.4

531.2
192.9
77.8

267.3

1383.3 1274.3
473.6 262.4
88.3 90.0

648.4 542.2

906.7
421. 3
82.3

470.1

1283.5
256.3
154.3
564.7

908.3
288.4
87.9

428.2

1635.3
799.4
105.6
846.8

49.8
51.8
9.4

37.0

21.2
47.4
7.9

25.S

1353.5
695.7
122.3
723.8

JUL
28-29

S
H
8

3014.1
4952.2

194.9
2720.4

842.4
1400.8
263.2
835.4

3079.3
5616.1
2141.1
3612.1

476.6
874.3

74.1
475.0

921.9
1530.4
179.0
877.1

934.9
1921.2
376.4

I077.5

I544.9
2715.8
538.1

1599.6

826.1
150.5
238.9
405.2

715.1
794.6
81.6

530.4

2677.9 421.2
1963.8 68.8

117.7 131.1
1586.5 207.0

509. 2
121.8
85.7

238.9

221.4
64.7
46.3

110.8

895.2
527.4
116.9
513.1

1266.2 5736.2 3272.3
176.5 204.2 171.7
148.0 168.4 116.6

1196.9 2036.3 1186.9

661.0
467.4
290.9
139.8

Number per 1000 m

25 ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, I and 1/2 mile radii east and

west of Nine Hile Point Station, Unit 1



Table E-22
4

ABUNDANCE OF TOTAL POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

BATE
5AHPL)
OEPTH 3 WEST I-WEST

20-FT CONTOUR3

I/2-VEST 1/2-EAST 1-EAST 3-EAST 3-WEST 1-VEST 1

40-FT CONTOUR3

I/2-EAST I-EAST 3-EAST2 VEST
60-FT 80-FT 100-FT
NHPP NHPP NHPP

GRANO

HEAN

AUG
1-2

5
H
8

MEAN

1614.9
1852.4
469.3

1312.2

2130.8
2969.6
2745.8
2615.4

8825.1
2577.0
2456.6
4619.6

426. 6
640. 0
173.4
413.4

386.3
490.5
158.6
345.1

595.9
537.3
356.2
496.4

329. 9
1511.1
1060.0
1633.7

1214.3 2166.0 1384.4
2119.0 2573.0 802.3

268.6 258.4 28S.2
1200.6 1665.8 824.0

714.2 712.3 758.9
50.6 577.6 459.2
39.5 72.2 185.5

268.1 454.0 467.8

1158,4
1097.0

185.
813.4

137.5 227.7 185.0 432.0
28.2 28.9 24.7 048.7
40.3 140.7 111.7 517.4
68.7 132.4 107.2 999 4

AUG
8-9

AUG

15

5
H
8

HEAN

5
H
8

HEAN

16.3
8.8

29. 7
18.3

63.0
33.5
16.9
37.8

18.8
28.0
26.8
24.5

54.7
39.9
4.4

33.0

264.3
126.9
189. 8
193.7

457.1
335.6
39.7

277.5

40.6
76.8
21.7
46.4

17.8
17.5
4.4

13.2

226.1
39.9
65.5

110.5

174.6
148. 9

70.0'31.2

123. 5
71.6
67.3
87.4

98.8
71.1
10.9
60.2

14.5 14.1
45.7 24.6
36.5 17.7
32.2 18.8

1148.4 851.3
456.4 815.6

34.0 56.4
546.3 574.4

180.0
445.3
189.3
271.6

932.5
260.3
136.0
443.0

107.5 84.4 183.7
46.8 50.1 713.3
26.7 NS 42.8
60.3 67.3 313.2

26.9 23.0 95.5
8.1 32.4 0.0
0.0 0.0 28.8

11.7 18.4 41.4

97.4
221.

62.
127.

512.
262.1
42.

272.

227.7 1204.2 39.7 186.4
0.0 132.9 100.7 132.6

14.4 NS 34.2 58.9
80.7 668.6 58.2 139 7

74.0 226.7 22.9 266.3
4.2 7.8 3.8 »4 3

32.4 44.0 10 5 27.2
36.9 92.8 12.4 142.6

AUG

24

5
H
8

MEAN

36.8
16.5
0.0

17.8

71.7
116.3
15.3
67.8

98.7 301.1
87.6 163.5
21.0 40.0
69.1 168.2

496.2
393.2
64.2

317.8

221.7
98.5
18.4

112.9

204.4
145.9
26.5

125.6

16.0 99.0
0.0 21.1
5.3 5.0
7.1 41.7

104. 9
5.2

24.8
45.0

354.2 74.2 268.0
34.5 0.0 35.0
22.7 16.7 29.0

137.1 30.3 110.7

152.
16.
17.
62.

257.3 68.5 103.5 171.5
58.'7 4.'5 O.'O 69.0
7.8 4.0 3.6 18.5

107.9 25.7 35.7 86.3

AUG

31

5
H
8

MEAN

25.1
25.9
0.0

17.0

27.6
34.6
14.9
25.7

24.5 11.2
9.8 22.4
0.0 12.1

11.4 15.2

4.7
39.4
0.0

14. 7

28.9
46. 4
9.9

28.4

20.3
29.8
6.2

18.8

42.3 44.1
35.8 25.6
8.4 4.2

28.8 24.6

3.6
8.3

12.2
8.0

27.7
14.7
0.0

14.1

4.4 23.4
3.5 26.5
0.0 0.0
2.6 16.6

24.
19.1
4.1

15.

53.8 62.0 39.6 28.2
0.0 0.0 3.9 19.8
4.6 4.2 9.8 5.4

19.5 22.1 17.8 17.8

SEP
7

5
H
8

HEAN

0.0 0.0
10.9 9.9
0.0 4.6
3.6 4.8

20.6
0.0
5.6
8.7

365.4
11.0
5.2

127. 2

21.9
0.0
0.0
7.3

13.1
0.0
0.0
4.4

70.2
5.3
2.6

26.0

0.0 16.0
0.0 0.0
8.4 0.0
2.8 5.3

4.1
0.0
0.0
1.4

8.4 0 8.3
0.0 0 5.0
0.0 0 0.0
2.8 0 4.4

6.1
0.
l.
2.

4.4 0.0 0
0 0 4.3 0
0.0 0.0 0
1.5 1.4 0

30.8
2.7
1.6

11.7

SEP
12

SEP
20

SEP
26

5
H
8

HEAN

5
H
8

HEAN

5
H
8

MEAN

9.3
16.6
5.5

10.4

37.6
31.4
11.1
26.7

5.5
0.0
6.3
3.9

9.4 0
10.4 0
0.0 0
6.6 0

13.1 0
8.9 0
0.0 0
7.3 0

0 0
0 0
0 0
0 0

4.3
5.2
0.0
3.2

7.7
4.2
0.0
4.0

3.8
11.5
3.3
6.2

0.0
4.7
0.0
1.6

10.1
10.6
2.8
7.8

5.0
4.1
1.6
3.6

0
0.8
0
0.3

0 0.0
0 0.0
0 4.3
0 1.4

No Catch

0.0 '.8 3.9 3.1
4.8 . 4.1 0.0 0.0
4.3 0.0 0.0 0.0
3.0 2.6 1.3 1.0

No Catch

1.8
l.
1.4
l.

No Catch

No Catch

No Catch

4.0
4.2
1.1
3.1

2.7
2.2
1.2
2.1

0
0.3
0
0.1

Number per 1000 m

5 ~ surface, H mid-depth, 8 bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Mile Point Station, Unit 1

NS ~ No sample, inadequate preservation due to high zooplankton density

O. 0



Table E-23

ABUNDANCE OF TOTAL POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977l
(No postlarvae collected in day samples after Nov 1977)

DATE DEPTH~ 3 NEST 14EST

20-FT CONTOUR>

1/2 NEST 1/2-EAST 1-EAST 3-EAST

40-FT CONTOUR3

34EST 1 NEST 1/2 NEST 1/2-EAST 1-EAST 3-EAST MEAN

60-FT 80- FT 100-FT
NHPP NHPP NHPP

GRAND

MEAN

OCT
5

OCTll

OCT
18-23

OCT
24-25

OCT
3I

NOV
7-8

NOY
14

NOY

23

NOV

30

5
M

8
HEAN

5
H
8

MEAN

S
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

MEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAR

16.2
26.0
27.8
23.4

0
9.3
0
3.1

0.0
NS

NS

0.0

0.0
0.0
5.3
1.8

4.4
0

0'.4

13.0
13.1
4.7

10.2

0
4.3
0
1.4

0.0
NS

NS

0.0

0.0
0.0
4.2
1.4

0
5.0
5.1
3.4

3.4 3.8
3.7 15.0
4.0 0.0
3.7 6.3

0 3.8
0 - 0
0 0
0 1.3

0.0 17.0
NS 58.9
NS 4.8
0.0 26.9

0.0 0
0.0 0
5.0 0
1.7 0

0 0
0 '4.1
4.6 4.3
1.5 2.8

0 0
4.9 0
0 0
1.6 0

7.1 0
0 0
0 0
2.4 0

No Catch

No Catch

14.8 11.0
8.1 24.2
0.0 0.0
7.6 11.7

3.7 4.0
15.6 9.6
4.4 9.8
7.9 7.8

12.7 12.4
5.6 25.4

10.6 0.0
9.6 12.3

4.8 0
10.1 0
4.7 0
6.5 0

3.8 0
4.1 3,8
0 0
2.6 1.3

0 0
4.6 0
0 0
1.5 0

0 0
0 0
0 0
0 0

10.4
15.0
6.1

10.5

1.9
6.5
2.4
3.6

7.0
30.0

5.1
12.2

0.8
1.7
1.9
1.9

0.6
2.0
1.5
1.4

0
1.6
0
0.5

1.9
0.8
0.8
1.2

0 0 0 0 3.6 3.1
0 0 0 0 0.0 0.0
0 0 0 0 4.8 0.0
0 0 0 0 2 8 1 0

0 0 0 0 8.1 7.8
48 253 0 46 0 127
0 0 0 0 0 4.3
1.6 8.4 0 1.5 2.7 8.3

0.0 0.0 0.0 4.'I 0 6.6
NS NS NS 10.1 0 0.0
NS NS NS '.0 0 3.9
0.0 0.0 0.0 6.4' 3.5

0.0 0 0 0 0 - 0.0
4.5 0 0 0 0 6.7
9.3 0 0 0 0 0.0
4.6 0 0 0 0 2.2

4.2 0 0 0 4.0 0
4.4 0 0 0 0 0
0 4.4 0 4.5 0 0
2 9 1 5 0 1 5 1 3 0

0 7.9 0 0 0 3.8
0 0 0 0 0 0
0 0 0 0 0 0
0 2.6 0 0 0 1.3

0 4.1 4.3 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1.4 1.4 0 0 0

No Catch

No Catch

1.1
0
0.8
0.6

2.6
7.9
0.7
3.8

1.8
3.4
3.0
2.5

0
1.9
1.6
1.1

1.4
0.7
1.5
1.2

2.0
0
0
0.6

1.4
0
0
0.5

4.0 3.7 0
0 0- 0
0 0'0
1.3 1 2'

0.0 0.0 0.0
NS HS NS

NS NS NS

0.0 0.0 0.0

00 0 0
4.1 0 0
0.0 0 0
1.4 0 0

0 0 0
8.3 4.4 0
0 0 0
2.8 1.5 0

3.4 0 0
0 0 0
0 0 0
11 0 0

0 0 0
0 - 0 0
0 0 0
0 0 0

No Catch

No Gatch

4.6
6.0
2.8
4.4

2.3
5.7
1.2
3.1

3.5
16.7
4.0
6.5

0.3
1.7
1.9
1.3

0.8
1.9
1.2
1.3

1.0
0.6
0
0.5

1.3
0.3
0.3
0.7

1
Number per 1000 m

2
S ~ surface. H ~ mid-depth, 8 ~ bottom

3Stations along contours are established within 3,
west of Nine Hi:e Point Station. Unit 1

NS No sample, due to weather and boat problems

1 and 1/2 mile radii east and



Table E-24

ABUNDANCE OF TOTAL POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

SAMPLf
DATE DEPTHS 34EST 14EST

20-FT CONTOUR3

I-EASTI/2-EASTI/24EST 3-EAST 34EST 14EST 1 24EST 1/2-EAST 1-EAST

40-FT CONTOUR3

3-EAST
60-FT
NMPP

100-FT
NMPP

GRAND

MEAN

JUN 5
11 12 M

8
MEAN

S
JUN

13-14
HEAN

5
JUN

22-23 8
HEAN

43.4
40.1
5.5

29.7

57.3
22.7
51.6
43.9

63. 5
42.1
71.1
58.9

25. 8
5.1

19.6
16.8

49.1
32.8
59.5
47.1

34.3
4.5

29.7
22.9

21.1
30.2
26.3
25.9

38.2
24.5
41.1
34.6

93.8
113.2
49.6
85.5

12.8
3.4

12.5
9.6

38.1
7.7

43.9
29.9

157.6
183.8
192.8
178.0

11.7
3.9
4.2
6.6

89.2
64.5
73.0
75.5

245.1
340.7
209.9
265.2

52.6
7.8

18.5
26.3

50.5
69.2
64.6
61.4

149.2
206.1
163.2
172.8

27.9
15.1
14.4
19.2

53. 7
36.9
55.6
48.8

123.9
148.4
119.4
130.6

11.0 10.7
18.7 0.0
8.4 14.4

12.7 8.4

30.0 18.5
20.0 25.7
55.9 78.5
35.3 40.9

21.8 19.5
9.4 13.7

20.9 11.5
17.4 14.9

11.4
19.8
13.9
15.0

18.0
26.4
23.8
22.7

26.3
10.2
19.1
18.5

6.0
10.5
17.3
11.2

4.5
46.6
15.6
22.2

141.6
11.8
59.8
71.0

0.0
6.4
8.4
5.0

50.6
25.7
6.8

27.7

86.1
51.7
56.7
64.8

5.6
7.3
6.0
6.3

37.0
67.0
64.9
56.3

129.3
118.7
80.1

109.4

7.5
10.5
11.4
9.8

26.4
35.2
40.1
34.2

70.8
36.0
41.4
49.4

0.0
21.0
7.4
9.4

28.4
31.0
11.6
23.7

38.1
6.3

32.2
25.5

4.7
19.7
13.1
12.5

8.9
33.6
8.7

17.1

5.4
5.3
0.0
3.6

15.6
42.6
60.4
39.5

11.1
18.5
2.6

10.7

14.5
12.0
10.0
12.5

35.3
35.1
44.3

38.2'1.

7
77.6
67.2
75.6

5

JUN H

27-28 8

29. 8
40.8
54.4
41.6

23.2
26.7
41.6
30.5

8.4
43.6
54.8
35.6

0.0
4.2

11.9
5.4

52.6
41.9

130.8
75.1

8,8
29.2
69.0
35.7

20.5
31.1
60.4
37.3

29.9 22.2
14.0 35.7
17.8 16.6
20.6 24.8

22.0
27.4
3.9

17.8

8.9
8.0
6.6
7.8

30.4
134.3
43.7
69.4

25.7
88.2
48.4
54.1

23. 2
51.3
22. 8
32.4

27.0 22.2
38.9 '0.6
3.7 0.0

23.2 11.0

34.2
6.9
0.0

13.7

23.0
36.7
33.5
31.1

5
JUL

7 8
MEAN

9.4
3.6

14.4
9.2

10.2
6.5
5.8
7.5

21.1
11.6
18.1
16.9

0.0
3.7

12.4
5.4

5.0
3.6

15.7
8.1

7.6
4.8

11.1
7.8

0.0 0.0
3.0 0.0
7.0 7.1
3.3 2.4

4.6
0.0
9.2
4.6

21.5
7.2

16.9
15.2

10.5
13.2
19.5
14.4

24.9
6.0
5.4

12.1

10.3
4.9

10.9
8.7

19.4
6.6
6.9

11.0

38.4
0.0
2.0

13.5

0.0
14.7
8.4
7.7

11.0
5.3
9.9
8 ~ 8

5
JUL H

14-15
MEAN

2403.6
1022.5
177.9

1201.4

1236.6
425.7
213.4
625.2

882.3 941.1
529.4 240.8
90.5 55.2

500.7 412.4

606.1
120.9
97.4

274.8

382.5
320.0
102.6
268.4

1075.4
443.2
122.
547.1

2692.5 1897.8
392.1 507.9
116.7 229.8

1067.1 878.5

2024.2
373.4
273.5
890.3

3979.1
273.1
274.7

1509.0

2456.1
240.1
208.0
968.0

3011.5
476.8
298.0

1262.1

676.9
377.2
233.5

1095.8

369.3
114.8
149.2
211.1

983.9
97.7
58.2

379.9

457.6
36.7
28.3

174.2

1621.6
344.8
158.2
708.2

5
JUL

18-19 8
MEAN

100.5
269.3
192.3
187.4

430.2
485.1
160.2
358.5

318.2
201. 7
266.2
262.0

198.2
320.0

10.5
176. 2

970.8
914.4
303.9
729.7

529.4
934.1
229. 0
564.2

424.
520.
193.
379.

264.5 530.1
555.1 306.8
98.3. 67.8

306.0 301.6

501.4
364.2
78.2

314.6

417. 2
245.9
458.4
373.8

1855.9
537.3
114.2
835.8

2332.7
604.7
331.1

1089.5

983.6
435.7
191.3
536.9

782.5 4450.9
437.9 693.9
195.2 445.1
471.9 1863.3

1024.9
451. 8
100. 4
525.7

980.5
488.1
203.4
557.3

5
JUL H

28-29 8
HEAN

3210.6
3055.7
2820.3
3028.8

7324.8
3530.1
4745.0
5200.0

6321.3
6019.1
6494.1
6278.2

1369.5
1372.8
896.5

1212.9

4566.0
2969.8
5377.7
4304.5

5247.3
3057.3
4931.4
4412.1

4673.
3334.1
4210.
4072.

2393.6 1647.0
2927.4 1604.6
3299.5 3332.9
2873.5 2194.8

4737.4
3547.2
8669.5
5651.3

645.6
802.5

1037.8
828.6

1551.1
832.0

1763.4
1382.2

396.9
402.4
706.8
502.0

1895.3
1686.0
3135.0
2238.8

263.0
373.7

1755.2
797.3

171.5
440.4
304.2
305.4

129.6
501.4
130.3
253.8

2665.0
2095.8
3084.3
2615.1

Number per 1000 m
3

2S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1

west of Nine Mile Point Station, Unit 1

and 1/2 mile radii east and
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.Table E-25

ABUNDANCE OF TOTAL POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

SAHPLE
DATE DEPTH 3-NEST I NEST

20-FT CDNTOUR3

I/24EST 1/2-EAST I-EAST 3-EAST 34EST

40-FT CDNTDUR3

1 NEST I/2 NEST 1/2-EAST 1-EAST 3-EAST
60-FT 80-FT 100-FT

HEAN NNPP NHPP NHPP

GRAND

HEAN

AUG
2-3

5
N
8

HEAN

2081.9
1076.7

87.2
1082.0

1796.2
2021.5

783.6
1533.8

528.1 1513.1
1191.8 1411.5
575.2 776.9
765.0 1233.8

2479.9
2219.3
1595.0
2098.1

4006.7
5182.4
1671.5
3620.2

2067. 7
2183.9
914. 9

1722.1

361.0
308.8
37.2

235.7

448.5 647.1 822.5 842.0 2223.2
212.9 207.7 773.5 353.3 1093.4
399.7 491.4 734.7 1182.4 1336.6
353.7 448.7 776.9 792.6 1551.1

'890.7 913 ~ 4 1069 ~ 6 1738.3 431.4
491.6 840.3 734.3 670.5 219.9
697.0 1467.0 443.7 759.8 822.8
693.1 1073.6 749.2 1056.2 158.0

AUG
8-9

5
H
8

HEAN

NS
NS
63.9
63.9

NS NS 4886.7
NS 'S 3321.5
96.2 2918.4 1741.4
96.2 2918.4 3316.5

1227.2
NS

1187.5
1207.3

1484.6
537.9

1019.6
1014.1

2532.8
1929.7
1171.2
1680.4

971.0
282.0
323.9
525.6

236.3 NS

76.6 NS
67.0 NS

126.6

NS 1987.7 2491.9 1421.6 NS 2443.2 2551.8 031.1
171.1 2212.6 1805.1 909.5 555.6 NS 47.4 001.1
811.2 1302.6 1743.3 849.6 .1890.1 1574.8 1515.0 161.1
491.1 1834.1 2013.4 1034.4 1222.9 2009.0 1371 ' 360.8

S
AUG H

15-16 8
HEAN

S

AUG H
25-26 8

HEAN

249. 6
93.0
60.4

:34.3

300.6
535.7
96.2

310.8

195.1
150.8
124.3
156.8

39.1
26.8
46.8
37.5

72.5 124.6
43.8 93.8
56.5 68.3
57.6 95.6

11.4 20.7
24.8 0.0
0.0 10.5

12.1 10.4

1082.7
378.0
368.5
609.7

29.9
21.'I
11.9
21.0

109.5
30.7

241.3
127.2

78.1
67.0
35.9
60.3

305.7
131.7
153.2
196.9

80.0
112.6
33.6
75.4

24.8
42.8

192.6
86.7

219.6
49.6

205.4
158.2

293.6 104.8 88.9 496.0 558.6
174.3 29.4 54.1 241.1 577.1
229.7 128.2 136.4 430.3 349.6
232.5 87.5 93.1 389.2 495.1

79.1 22.1 77.6 42.6 4.1
45.5 14.2 10.3 5.1 0.0

357.3 226.4 20.8 48.9 97.7
160.7 87.6 36.3 32.2 33.9

261.1 74.6 185.0 100.8 250.7
186.5 156.3 1223.9 365.4 243.6
244.5 195.2 158.7 63.0 186.9
230.7 142.1 522.5 176.4 227.1

74.2 11.0 15.2 28 ' 65:3
20.8 0.0 34.6 17.5 56.8

159.4 104.3 29.4 7.8 86.6
84.8 38.4 26.4 18.0 69.6

5
AUG H

29-30 8
HEAN

112.8
15.4
73.1
67.1

55.8
43.7
34.2
44.5

47.6
32.2
72.7
50.8

0.0
0.0

54.7
18.2

153.7
230.6
180.6
188.3

239.5
338.6
617.7
398.6

'01.6
110.1
172.2
127.9

209. 0
142.0
714.4
355.1

123.2 51.2 25.1 152.8 250.7
119.8 22.4 35.2 332.3 296.4
689.3 353.5 435.3 245.0 441.2
310.8 142.4 165.2 243.4 329.4

135.3 3.9 72.3 72.7 104.7
158. 422.7 180.9 112.7 155.0
479. 353.1 65.0 25.9 290.4
257.7 259.9 106.0 70.4 183.3

SEP
6-7

5
H
8

HEAN

50.6-
30.4
19.6
33. 6

564.5
382.1
338.5
428.4

567.1
491.4
220.6
426.4

121.9
103.1
34.5
86.5

244.4
181.7
64.4

163.5

447.0
207.4
210.4
288.2

332.6
232.7
148.0
237.8

150. 3
85.8

159.5
131.9

202.2 303.4 83.7
94.2 65.2 18.9

114.1 26.4 72.9
136.8. 131.6 58.5

82.1 17.7 139.9
44.1 3.9 52.
75.6 8.6 76.
67.3 10.0 89.4

68.8 59.7 65.2 201.9
8.2 20.0 27.7 117.6

36.7 9.3 7.5 93.2
37.9 29.6 33.5 137.6

SEP
12

5
H
B

IRAN

27.1
4.9

15.9
16.0

28.2
44. 8
75.4
49.4

117.7 , 36.8
199.2 36.4
63.2 9.9

126.7 27.7

16.2
26.0
44.7
28.9

30.6
10.2
19.0
19.9

42.8
53.6
38.0
44.8

12.4
28.2
38.3
26.3

22.2 105.9 51.9 25.9 8.2
52.9 76.1 24.0 44.7 0.0
46.8 45.7 32.5 9.2 16.6
40.6 75.9 36.1 26.6 8.2

37.
37.
31.
35.

27.0 11.5 0.0 34.8
39.4 8.4 4.6 40.0
40.8 4.0 8.0 31.3
35.7 7.9 4.2 35.4

1
Number per 1000 m

2
S ~ surface, H = mid-depth, B bottom

3Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Hile Point Station, Unit 1

NS ~ No sample, inadequate preservation due to high zooplankton density



Table E-26

ABUNDANCE OF ALEWIFE POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS 3 NINE MILE POINT VICINITY~ 1977
(No alewife postlarvae were collected.in.day samples during Apr and May 1977)

SAHPI.E
DATE DEPTHR

20-FT. CaITOUIb3

3-WEST I-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

40-FT CDNTDUR3

3.TEST I-TESTIS~/3-EFST I/3-EIIST I-EASTJ3-EAST
60-FT 80-FT 100-FT

MEAN NHPP NHPP NHPP

GRAND

HEAN

JUN
11

JUN
14

JUN
20

5
H
8

MEAN

5
H
8

HDUI

5
H
8

HEAN

No Catch

No Catch

0 0 0 0 0 0
0 0 0 0 0 0
0 0 3.6 0 0 0
0 0 12 0 0 0

0
0
0.6
0.2

No Catch

No Catch

0 0 0 0 0 0
0 4.6 4.0 0 0 0
0 0 0 0 0 0
0 1.5 1;3 0 0 0

0
1.4
0
0.5

No Catch

No Catch

No Catch
0
0.6
0.2
0.3

JUN
27

5
M

8
HEAN

0 18.4 20.3 '9.7 0 4.4
0 0 4.2 0 0 0
0 0 4.1 0 0 0
0 6.1 9.5 6.6 0 1.5

10.5
0.7
0.7
4.0

13.8 14.0
0 0
4.2 0
6.0 4.7

20.6 28.2 0 0
3.6 3.9 0 0
3.6 0 0 5.2
9.3 10.7 0 1.7

12.8
1.2
2.2
5.4

13.4 15.5 10.2
0 0 0
0 0 0
4.5 5.2 3.4

11.9
0.8
1.1
4.6

JUL
9

5
M

8
HEAN

449. 7 16. 9 296.1
155.8 122.9 275.0
153.9 74.1 37.5
253.1 71. 3 202.8

56.7 36.7 16.7
24.0 110. 3 107.8
3.4 62.3 43.8

28.0 69.8 56.1.

145.5
132.6
62.5

113.5

82.2 462.8 37.8 36.8 40.2 53.6
8.4 8.4 16.4 5.8 0 44.2

22.9 15.7 8.4 4.4 0 31. 1

37.8 162. 3 20.9 15. 7 13.4 43.0

118.9
13.9
13.8
48.8

0 3.7 0
11.7 3.4 3.2
0 0 0
3.9 2.4 1.1

106.0
59.8
30.5
65.4

JUL
13-15

5
H
8

MEAN

161.2 95.1 515.1
122.4 31.2 92.5
27.2 9.6 42.5

103.6 45.3 216.7

168.7 28.0 62.2
45.4 49.9 24.3
5.8 ~ 5.8 15.9

73.3 27.9 34.1

171.7 424.0 136.5 631.5 74.1 78.4 72.8
61. 0 105. 3 23.0 84.9 11.4 28. 5 18.7
17.8 13.5 28.5 39.2 0 9.3 0
83.5 180.9 $ 2.7 251.9 28.5 38.7 30.5

236.2
45.3
15.1
98.9

40.5 975.3 1148.6
27.9 98.8 126.2
23.0 111 3 20 8
30.5 395.1 431.9

307. 5
59.4
23.5

130.1

JUL
18

5
H
8

MEAN

922.6 1446.4 6600.1 822.2 1016.4 2240.8
398.2 224.2 4564.3 450.5 260.4 1752.0
194.0 100.7 525. I 67. 1 109.4 169.6
504.9 590.4 3896.5 446.6 462.0 1387.5

174.8
1274. 9
194. 3

1214. 7

70.8 518.0 1204.6 1261.4 873.2 1279.4
123. 9 161. 5 461. 1 262. 4 42'I. 3 241. 5
34.6 77.8 84.4 90.0 82.2, 154.3
76.4 252.4 583.4 537.9 458.9 558.4

867.9 1617.4 37.4 21.2
278.6 787.8 48.5 44.4
87.2 105.6 9.4 5.3

411.2 836.9 31.8 23.6

1328.8
680.1
120.6
709.8

JUL
28-29

5
H
8

MEAN

967. 3 788. 5 2955. 6
798.5 1298.5 5569.9
117. 7 157.9 2083.6
627.8 748.3 3536.4

439.0 898.0 889. 1

806.0 1410.8 1851.7
29.6 122.2 315.8

424.8 830.4 1018.9

1489.6
632.6
471.1

1531.1

786.5 707.8 2573.9
138.9 712.8 1862.6
224.0 55.8 117.7
383.1 492.1 1518.1

391.1 487.1 217.6
54.0 95.7 64.7
75.6 53.0 37.9

173.6 212.0 106.7

860.7 1221.2 5546.6 3228.8
488.1 2100.1 189. 9 143.1
94.0 126.9 161.1 113.1

1 .9 1161.7

1606. 5
1410.5
252.8

1

Nunber per 1000 n3
2

5 ~ surface, M mid-depth, 8 botton
3Stations along contours are established within 3, 1 and 1/2 nile radii east and
west of Nine Mile Point Station, Unit 1



Table E-27

ABUNDANCE OF ALEWIFE POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

DATE

SAHPLE
DEPTH 2 3 WEST 1-WEST l/2-WEST 1/2-EAST 1-EAST 3-EAST

20-FT CDNTDUR3 40-FT CDNTOUR 3

MEAN 3 WEST 1-WEST 1/2 WEST 1/2-EAST 1-EAST 3-EAST
60-FT 80-FT 100-FT
NHPP HHPP NHPP

GRAND
HEAN

AUC

1 2

5
H
8

MEAN

1514.1 2098.5
1806.6 2926.9

411 ' 2708.4
1244.2 2578.0

8701.9
2242.5
2371.9
4438.7

413.4
636.2
83.6

377 '

309.1 586 ~

482 ' 529
'42.3305.

311 ' 474

'270.6 1192.7 2102.5
1437.4 2076.2 2534.9
1004.0 240 ' 225 '
1570.7 1169.8 1621.0

1374.4 710.9 643.6 752 '
742.4 46.4 570.8 428.0
171.1 26.3 43.3 181.2
762.6 261.2 419.2 453.9

1129.4
1066.5

148.0
781.3

131.1 224 '
8.0 24.8

26.9 131.0
55.4 126.7

185.1
21.2

107.8
104.7

1396. 0
1005. 2
478.5
959.9

AUC
8-9

5
H
8

MEAN

13.1 18.8
8.8 28.0

29.7 26.8
17.2 24.5

264.3
122.2
172.2
186.2

32.5
71.3
10.8
38.2

204.9 174.
29.9 144.
60.4 45.
98.4 121.

118.0
67.4
57.5
81.0

14.5 14.1 180.0
45.7 24.6 441.2
28.4 14.2 189.3
29 5 17.6 270.2

57.2 66.8 137.
36.4 41.8 505.
22.2 NS 42.
38 6 4 22

78. 4
182.6
59.4

106.5

210.2 1151.6
0 111.6

14.4 NS

28.3
72.5
31.6

171. 2
112.3
52.9

125.0

AUC

15

5
H
8

HEAN

63.0 46.9
25.1 39.9
16 9 4.4
35.0 30.4

411. 4
319.8
35.3

255.5

17.8
13.1
4.4

11.8

0 0
0 0
0 0
0 0

89.9 1070.1 794.8
66.3 443.5 785.9
10.2 29.8 43.4
55.4 514.5 541.3

781.6 23.5 23.0 95.
242.0 8.1 32 ' 0
119.0 0 0 28.
380.9 10.5 18.4 41.

464.8
252.0

36.8
251.2

66.9 223.5
4.3 7.8

20.3 33.9
30.5 88.4

22.9
3.8

10.5
12.4

242.7
128.4

23 F 1
131. 4

AUC
24

AUC

31

5
H
B

HEAR

5
H
8

MEAN

32.2 71.7
16.5 111.3
0 10.2

16.2 64.4

25.1 27.6
25.9 34.6
0 14.9

17.0 25.7

98. 7
87.6
'21.0
69.1

24.5
4.9
0
9.8

296. 5
163.5
40.0

166.7

11. 2
22.4
12.1
15.2

492.1 213.9
393.2 98.5
59.6 18.4

315.0 110.3

4. 7 28.9
39. 4 46.
0 9.

14.7 28

200.8
145.1
24.9

123.6

20.
28.
6.

18.

16.0 94.5
0 15.8
5+3 5.0
7.1 38.5

42.3 44.1
35.9 25.6
8.4 4.2

28.8 24.6

104.9 354.2 67.1 250.6
5.2 29.6 0 35.0

24.8 18.1 16.7 29.0
45.0 134.0 27.9 104.9

3.6 23.8 4.4 23.
8.3 14.7 3.5 26.

12.2 0 0 0
8.0 12.8 2.6 16.

147.9
14.3
16.5
59.6

23.6
19.1
4.1

15.6

253.4 68 '
58.7 4 '

7.8 4.0
106.6 25 '

53.8 58.1
0 0
4.6 4.2

19.5 20.8

100. 4
0
3.6

34.6

39. 6
3.9
9.8

17.8

167 '
68.0
17.6
87.4

27. 7
19.5
5.4

17 '

SEP
7

SEP
12

5
H
8

HEAN

5
H
8

MEAN

0 ~ 0
10.9 4.9
0 4.7
3.6 3.2

9.3 37.6
16.6 31.4
5.5 11.1

10.4 26.7

20.6
0
5.6
8.7
9.4

10.4
0
6.6

365.4
11.0
5.2

127.2

21. 9 13.
0 0
0 0
7.3 4

4.3 0
5 ' 0
0 0
3.2 0

70.

2.
25.

10.
10.6
2.
7.

0 16.0 4.1 8.4 0 8.
0 0 0 0 0 5.

4.2 0 0 0 0 0
1.4 5.3 1.4 2.8 0 4.

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

6.1
0.8
0.7
2.6

4.4 0
0 4.3
0 0
1.5 1.4

0 0
0 0
0 0
0 0

30. 8
2.4
1.3

11.5

4.0
4.2
1.1
3.1

SEP

20

SEP
26

S

H
8

HEAN

5
H
8

MEAN

0 5.5
0 0
0 6.3
0 3.9

13.1
8.9
0
7.3

No Catch

7.7 3.8
4.2 11.5
0 3.3
4.0 6.2

5.

1.
3

0
0
4.3
1.4

0 3.8 3.9 3

4.8 4.1 0 0
4.3 0 0 0
3.0 2.7 1.3 1

No Catch

1.8
1.5
1.4
1.6

0 0
0 0
0 0
0 0

No Catch

2.7
2.2
1.2
2.1

Nutber per lDDD m3

2
S ~ surface, m ~ mid-depth, B bottom

3Stations along contours are established within 3, 1 and I/2 mile radii east and
west of Nine Mile Point Station, Unit l

NS No sample. inadequate preservation due to high zooplankton density



Table E-28

ABUNDANCE OF ALEWIFE POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

(No alewife postlarvae were collected in day samples after mid-Nov 1977)

SAltPL)
DEPTtt

20-PT CONTOUR 3

3 liTST 1 tTST 1/ W"ST 1/2 EAST 1 EAST 3 EAST ttZAN

CO-FT CONTOUR 3

3-tlEST 1-t %ST 1/2-NEST 1/2-EAST 1-EAST 3-EAST
40-PT BO-PT LOO-PT ORAttb

KttPP .iYPP AT!PP

OCT

5

PtEAN

16. 2 13.0

26.0 13. 1

27.8 4.7

23.3 10.2

3.4 3.8 14.8 11.0

3.7 15.0 8.1 24.2

4.0 0 0 0

3.7 6.3 7.6 11.7

10.4

15.0

6.1

10. 5

0 0 0 0 3.6 3.0

0 0 0 . 0 0 0

0 0 0 0 4.8 0

0 0 0 0 28 10

1.1

0

0.8
0.6

Ho Catch

4.6

6.0
2.8
4.4

OCT

ll
1

OCT
18-23

OCT
24-25

"EAN

S

tLAX

HE'lX

0 0 0 3.9 3.7 4.0

9.3 4.3 0 0 15.6

p 0 0 0 4.4 9 8

31 14 0 13 79 78

0 0 0 17.0 12.7 12.4

NS NS HS 58.9 5 6 24.5

NS NS NS 4 ~ 8 10.6 0

0 0 0 26.9 9.6 12.3

0 0 0 0 48 0

0 4.2 0 0 10.1 0

5.3 0 5.0 0 4.7 0

1.8 1.4 1.7 0 6.5 0

1.9

6.5
2.4

3.6

7.0

29.7

5.1

12.2

0.8
2.4

2.5
1.9

0 0 0 0 8.1 7.8

4.8 25.3 0 4.6 0 12.7

0 0 0 0 0 4.3

1.6 8.4 0 1'.5 2.7 8.3

0 0 0 41 0 66
NS NS NS 10 1 0 0

NS NS NS 5.0 0 3.9

0 0 0 6.4 0 3.5

0 0 0 0 0 0

4.5 0 0 0 0 6.6

9 3 0 0 0 0 0

46 0 0 0 0 22

2.6
7.9

0.7

3.8

1.8

3.4

3.0

2.5

0

1.8

1.5

1.1

4.0 3.7 0

0 0 0

0 0 0

1.3 1.2 0

0 0 0

NS HS NS

NS NS NS

0 0 0

0 0 0

41 0 0

0 0 0

1.4 0 0

2.3
5.7

1.2

3.1

3.5

16.5

4.0
6.5

0.3
2.0
1.6

1.3

OCT
31

BEAN

0 0 0 0 3.8 0

0 0 0 4.1 4.1 3.8
0 0 4.6 '.3 0 0

0 0 1.5 2.8 2.6 1.5

0.6
2.0
1.5

1.4

4.2 0 0 0 4.0 0

4.4 0 0 0 0 0

0 0 0 4.5 , 0 0

2 9 0 0 1 5 1 3 0

14 0 0 0

0.7 8.3 4.4 0

0.8 0 0 0

1.0 2.8 1.5 0

0.8
1.9

0.9

1.2

NOY
7-8

NOV
14

0 0 0 0 0 0

0 0 4.9 0 4.6 0

0 0 0 0 0 0

0 0 16 0 15 0

4.3 0 7.1 0 0 0

0 5.0 0 0 0 0

0 51 0 0 0 0

3.4 2.4

0

1.5

0

0.5

1.9

0.8
0.8

0 7.9 0 0 0 3.8
0 0 0 0 0 0

0 0 0 0 0 0

0 2.6 0 0 ' 1.3

0 4.1 4.3 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

1.9

0

0

0.6

1.4

0

0

3.4 0 0

0 0 0

0 0 0

11 0 0

0 0 0

0 0 0

0 0 0

1.0

0.6
0

0.5

1.3

0.3

0.3

/ttmmber per 1000 m

5 surface, H mid-depth. 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Hi'le point Station, Unit 1

HS ~ Ko sample, due to weather and boat problems

e e ~ ~ l



Table E-29

ABUNDANCE OF ALEWIFE POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

DATE
SAHPI.E
DEPTH 2 3 NEST 14EST

20-FP CDNTDUR 3

I/2-NEST I/2-EAST I-EAST 3-EAST

40-FT CDNTOUR

3-NEST 1-NEST ~T/E-NEST 1/3-EAST T.EIIST 3.EAST
60-FT 80-FT 100-FT

HEAN NHPP NHPP NHPP

GRANO

HEAN

JUN 5
11-12, .H

8
HEAN

JUN 5
13-14 H

8
HEAN

JUN 5
22-23 H

8
HEAN

JUN 5
27-28 H

8
HEAN

4.2
0
0
1.4

4.2
0
0
1.4

0
0
0
0

No Catch

4.3
0
0

'1.4

4.8 0 0
0 0 0
0 . 0 0
I 6 0 0

46 0 0
0 0 0
0 0 0
I.S 0 0

0 21.9 4.4
0 0 9.7
0 7.7 19.7
0 99 113

0.8
0
0
0.3

2.2
0
0
0.7

5.1
1.6
4.6
3.8

0 5.4
0 0

-0 0
0 1.8

0 3.9
0 0
0 0
0 1.3

4.3 0
0 0
0 0
1.4 0

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

No Catch

38 0 0 0
0 0 0 0
0 0 0 0
'I3 0 0 0

0 4.4 8.7 4.3
0 0 8.9 0
0 0 0 3.7
0 I 5 5 9 2 7

0.9
0
0
0.3

1.3
0
0
0.4

3.6
I.S
0.6
1.9

No Catch

No Catch

No Catch

0 0 0
3.9 0 0
0 0 0
1 3 0 0

0.4
0
0
0.1

0.3
0
0
0.1

1.4
0
0
0.5

3.5
1.5
2.1
2.4

JUL
-7

5 0
0
0
0.

4.7
0
5.8
3.5

106 0 0
0 37 0
0 4.1 7.8
3.5 2.6 2.6

2.6
'.6

3.0
2.0

0 0
0 0
2.3 0
0.8 0

0 21.5 0 24.9
0 3.6 3.3 6.0
0 3.4 . 5.6 2.7
0 9.5 3.0 11.2

7.7
2.2
2.3
4.1

9.7 28.8 0
2.2 0 1.6
4.6 0 0
5.5 9.6 0.6

6.7
1.4
2.4
4.3

JUL 5
14-15

8
HEAN

, JUL S'8-19
8

HEAN

JUL
28-29 H

8
HEAN

388.4
1002.9
162.7

1184.6

79. 6
236. 8
178. 9
165.1

811. 0
991. 2
378.0
726. 7

1216.6
416.0
182.1
604. 9

418.2
420.8
142.9
327.3

6108. 5
2936.9
2850.0
3965.1

872.9
529. 4
84.5

495.6

310.2
194.4
257.2
253.9

4987.4
5803.0
6057.8
5616.1

903.9 535.9 382.5
226.0 115.7 309.S
45.2 - 70.4 97.2

391.7 240.6 263.1

198.2 923.9 521.3
263.8 882.6 893.3

9.8 281.9 213.7
157.2 696. 1 542.8

1291. 1 2539. 4 5171. 3
1288.7 2307.0 3000.9
759.7 5067.1 4715.5

1113.2 3304.5 4295.9

1050.0
433. 3
107.0
530.1

408. 6
482.0
180.7
357.1

3818.1
3054.6
3638.0
3503.6

2659.4 1897.8
382.6 484.2
82.7 204.2

1041.6 862.1

212.4 498.2
500.0 280.1
77.3 67.8

263.2 282.0

2023.5 655.2
2157.8 882.5
3124.5 2385.7
2435.3 1307.8

2009.0
365.0
235.7

'69.9

473.1
348.8
71.7

297. 9

3580.0
2385.7
6244.4
4070.0

3951.9 2451.7 3011.5
264.7 235.4 476.8
274.7 192.4 298.0

1497.1 959.8 1262.1

386.9 1855.9 2317.1
85.7 517.6 601.1

437.1 110.6 323.6
303.2 828.0 1080.6

451.6 1523.2 363.8
744.3 768.2 268.3
984.3 1676.8 666.0
726.7 1322.8 432.7

663.6 353.9 970.1 453.0
368.1 95.7 80.7 36.7
214.6 99.4 38.8 7.1
082.1 183.0 363.2 165.6

957.3 764.2 4434.8 889.7
388.9 422.3 680.9 410.7
181.4 195.2 438.5 91.6
509.2 460.6 1851.4 464.0

432.9 235.0 163.0 86.4
201.1 352.9 418.5 459.1
513.6 1712.7 282.0 126.5
715.9 766.9 287.8 224.0

1603.9
334.8
138.3
692.3

952.2
449.3
193.2
53'I.6

2132. 7
1784.3
2602.1
2173.0

Number per 1000 m

2
S ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine,mle Point Station, Unit I
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Table E-31

ABUNDANCE OF MORONE SP. POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
'1

0<o Motions sp. postlarvae were collected in day samples during Apr and May 1977)

DATE 3-WEST I-WEST

20- Fl'ONTOUR3

I/2-WEST I/2-EAST 1-EAST 3-EAST HEAN

40-FT CNITOUR3

3 WEST I-WEST I I/2 WEST I/2-EAST 1-EAST 3-EAST ! PEAN
60-FT 80-FT 100-FT
NHPP NHPP NHPP

JUN

11

52

.H
8

HEAN

0 0
0 8.4
8.0 0
2.7 2.8

4.9
13.9
8.7
9.2

5.0
9.4
0
4.8

0
0
7.6
2.5

0
7.1
3.6
3.6

1.6
6.5
4.6
4.3

0
3.4
9.4
4.3

0 0
7.2 3.5
0 0
2.4 . 1.2

0
2.4
1.6
1.3

0 0 0
36 0 0
0 0 0
1 2 0 0

0.7
3.8
2.5
2.3

JUN
14

JUN
20

JUN
27

JUL
9

JUL
13-15

5
H
8

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

5
H
8

HEAN

0 0
0 . 4.5
0

=
0

0 1.5

0 0
0 3.6

10.8 8.8
3.6 4.1

0 0
0 0
0 0
0 0

4.4 4.2
0 0
0 0
1.5 1.4

0 0
0 0
0 4.8
0 1.6

0
3.8

11.8
5.2

0
0
0
0

0
4.2
4.1
2.8

4.6
8.4
0
4.4

3.3 4.3
4.1 9.2

16.4 . 15.2
7.9 9.6

0
0
7.7
2.6

0
0
0
0

0
0
0
0

4.8
0
0
1.6

2.1
3.6
7.2
4.3

0
0.6
4.5
1.7

0
0.7
0.7
0.5

1.4
0'

0.5

0.8
1.4
0.8
1.0

4.9
8.4
0
4.4

4.2
0
3.6
2.6

0
4.6
0
1.5

0
7.7
4.1
3.9

0
3.8
0,
1.3

0
0
0
0

4.6
4.0
0
2.9

5.0
0
0
1.7

0
0
3.8
1.3

5.7
8.1
0
4.6

0
4.3
0
1.4

0
0
0 ~

0

3.6
0
0
1.2

0.7
0.6
1.2
0.9

1.8
2.1
0
1.3

0.6
0
0
0.2

0
0.7
0
0.2

1.6
3.4
0.7
1.9

0 0 0
0 0 0
33 0 0
1 I 0 0

No Catch

0 0 5 I
0 0 0
0 0 0
0 0 1 7

No Catch

No Catch

1.1
1.7
3.6
2.1

0.7
1.1
1.8
1.2

0.6
0.3
0.3
0.4

0.6
0.3
0
0.3

0.9
1.9
0.6
1.1

JUL
18

JUL
8-29

5

8
HEAN

5
H
8

HEAN

0 0
0 0
0 0
0 0

31.2 44.1
85 4 97.8
73. 1 105. 3
63.2 82.4

0
15.4
41.0
18.8

0
9.3
0
3. I

8.4
9.1

44.4
20.6

0
5.2
0
1.7

11.9
42.5
56.7
37.1

0
0

10.0
3.3

7.6
43.5
51. 9
34.3

0
2.4
1.7
1.4

17.2
49.0
62.1
42.7

39.5
11.6
14.9
22.0

0
0
0
0

7.3 13.0
77.9 8.4
25.8 0
37.0 7.1

30.1
14. 7
55.5
33.4

18.4
21.8
32.6
4.

0
4.9
0
1.6

0
0
8.4

0
0.8
0
0.3

18.1
22.4
22.9

0 0 0
0 0 3.0
0 0 2.6
0

17.3 0 10.9
25.5 14.3 28.6

0
1,5
0.8

16.0
33.1

Ihaaber per 1000 n3

25 surface, H nId-depth. 8
bott'tations

alon9 contours are established wlthln 3, 1

est of Nine Hlle Point Station, Unit 1

and 1/2 mlle radII east and



Table E-32

ABUNDANCE OF MORONZ SP. POSTLARVAE IN DAY ICHTHOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
(No Morone sp. postlarvae were collected |n day samples after Aug 1977)

BATE

SAMPLE
OEPTH2

20-FT CONTOUR3

34EST 14EST 1/2-WEST 1/2-EAST 1-EAST 3-EAST MEAN

40-FT CONTOUR3

34EST 1-WEST 1/24EST 1/2-EAST 1-EAST 3-EAST HEAN

60-FT 80-FT 100-FT
NHPP NHPP NNPP

GRANO

HEAN

AUG
1-2

S

H
8

HEAN

10.1 6.5 24.7 6.6 0 3.2
0 0 54.3 3.8 3.8 0

53.1 25.0 65.9 86.7 16 ' 13.7
21.1 10.5 48.3 32.4 6.7 5.6

8.5
10.3
43.5
20.8

3.1 0
0 0

28.1 20.5
10.4 6.8

3.3 0 7.2 3.2 2.8
55.9 0 0 3.9 10.0

110.5 13.2 28.9 4.3 34.3
56.6 4.4 12.0 3.8 15.7

3.2 0 0
16.1 4.1 3 '
13.4 9.7 3.9
10.9 4.6 2 '

4.7
9.7

32.9
15 '

AUC
8-9

AUG

15

AUC
24

AUC

31

S
M

8
HEAN

S
H
8

HEAN

5
H
B

HEAN

5
M
8

MEAN

No Catch

No Catch

No Catch

0 0 0
0 0 0
0 0 10.0
0 0 3 3

0
0
1.7
0.6

0 0 0 0 0 0
0 0 0 0 0 0
0 3 5 0 0 NS 0
0 1 2 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 4.3 8.5 0 0 0
0 1 5 2 8 0 0 0

No Catch

No Catch

0
0
0.6
0.2

0
0
2.1
0.7

0 0 0
0 0 4.0
0 NS 0
0 0 1 3

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

No Catch

No Catch

0
0.3
1.0
0.4

0
0
0.9
0.3

Hunber per 1000 m
3

5 ~ surface, M mid-depth, B ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and

west of Nine Hile.Point Station, Unit 1

HS ~ No sample, inadequate preservation due to high zooplankton density



Table E-33

ABUNDANCE OF MORO'P. POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

DATE
SAHPi.F
DEPTH 3 WEST

20- FT'QITOUR'3

I/2-EAST 1-EASTI-WEST I/2 WEST 3-EAST HEAII

40-FT CONTOUR 3
GO-FT 80-FT 100-FT
NHPP NHPP NHPP

GRANO

HEAN

JUN
11-12

52

.H
8

HEAN

38.0
26.7
0

21.6

15.5
5.1
6.5
9.0

21.1
13.0
5.2

13.1

0
0
4.2
1.4

6.6
0
0
2.2

13.5
7.5
2.6
7.9

11.0 5.4
9.3 0
4.2 4.8
8.2 3.4

11.9
7.0
6.3

0
0
3.4
1.1

0
0
0
0

2.7
3.5
3.2
3.2

No Catch
6.5
4.4
2.4
4.4

JUN
13-1

5
H
8

HElVI

15.6
3.2
4.7
7.8

4.9
. 33

0
2.7

4.8
3.5
0
2.8

23. 8 19. 8 35. 3
0 7.2 22.0
0 . 6.3 „16.1
7.9 11.1 24.5

17.4
6.5
4.5
9.5

20.0 0
0 9.6
3.3 0
7.8 3.2

9.0
3.3

10.2 .
7.5

4.5
19.4
0
8.0

4.6
6.4
0
3.7

9.3
0
0
3.1

7.9
6.3
2.2
5.5

17.0 0 5.2
6.2 0 0
0 0 0
7.7 0 I.j

11.6
5.6
2.7
6.6

JUN
22-23

JUN
27-28

JUL
7

JUL
14-15

JUL
18-19

5
H
8

HEAN

5
H
8

llEAN

5
H
8

HEAN

5

8
HEAN

5
H
8

HEAN

0
0
0
0.

5.1
4.9
0
3.3

4.2
13.9
0
6.0

0
2.3
0
0.8

0
5.0
8.7
4.5

4.3
12.9
0'.7

0
8.7
0
2.9

0
3.7
0
1.2

4.6
0
4.4
3.0

5.3
0
0
1.8

0
0
0
0

4.8
0
0
1.6

0
0
4.2
1.4

15. 7
0
0
5.2

4.5
0
3.8
2.8

5.0
0
0
1.6

0
5.2
5.4
3.6

3.0
2.5
1.4
2.3

0
1.4
0
0.5

1.7
0'.7

. 0.8

0.9
1.7
0.9
1.2

3.3
3.8
1.5
2.8

4.4 0
4.7 3.4
0 0
3.0 1.1

0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0

4.0 8.0
12.7 22.2
7.0 0
7.9 10.1

3.8
0
0
1.3

0
5.1
3.3
2.8

8.6
0
0 t
2.9

0
0
0
0

7.6
0

10. 7

6.1

4.1
0

10. 0
4.7

0
4.5
0
1.5

5.3
0
0
1.8

4.4
0
0
1.5

0
4.0
3.6
2.5

0
0
2.9
'1.0

4.3
4.4
3.7
4.1

0
3.6
0
1.2

3.5
1.4
2.2
2.3

0.7
'I.S
0.6
0.9

0.9
0
0
0.3

0.7
0
0
0.2

3.3
7.9
4.1
5.1

No Catch

4.5 0 4.3
3.9 0 0
0 0 0
2.8 0 1.4

0 4.8 0
0 0 0
0 0 0
0 16 0

0 9.2 4.6
3.8 0 0
0 0 0
1.3 3.1 1.5

18.3 0 3.6
3.1 6.4 0
0 0 0
7.1 2.1 1.2

2.6
1.6
1.4
1.9

0.9
1.4
0.2
0.8

1.4
0
0.3
0.5

1.6
0.9
0.4
1.0

4.1
5.3
2.2
3.9

JUL
28-2

5
H
8

HEAN

27. 6
40.3

130.5
66.1

24. 4
0

59. 7
28. 7

87. 0
83.1

234.9
135.0

64. 2
75.3

110.2
&3.2

12.2 0
12S.B 56.4
212.5 126.0
116.8 60.8

35. 9
63.5

145.6
81.8

30.8 18.0
60.4 7.3

100.0 46.8
63.7 24.0

94. 2
47.1
90.9
77.4

3.2
42.6
41.2
29. 0

5.6
49.6
70.8
42.0

33.1
134.1
37.4
68.2

30.8
56.9
64.5
50.7

14.0 0 37.0
20.8 18.2 24.7
30.4 7.4 0
21.7 8.5 20.6

30.1
52.4
86.6
56.4

Neither per 1000 4a3

5 ~ surface, H ~ mid-depth, 8 ~ bottaa
3Stations along contours are established within 3. I
west of Nine Nile .oint Station, Unit 1

and I/2 elle radii east and



Table E-3/I

ABUNDANCE OF NORONE SP. POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

DATE
SAMPLE
DEPTH 2

20-FT COGDUR

34EST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST MEAN

40-FT CDNTDUR

34EST 1-WESl'/24EST 1/2-EAST 1-EAST 3-EAST HEAR

60-FT 80-FT 100-FT
NHPP NMPP NHPP

GRAND

MEAN

hUC

2-3

52

H
8

MEAN

7.4 15.0 10.6 22.3 0 86.0
0 8.8 17.5 31.5 0 51.0
0 51.1 36.2 40.9 135.6 23.8
2 ' 25.0 21.4 31.6 45 ' 53 '

23.6
18.1
47.9
29.9

0 17.0
20.9 8.5
8.3 19.0
9.7 14.8

22.8 6.3 24.6 5.9
28 ' 17.0 4.4 19.8
30.5 54.9 41.7 37.1
27.3 26.1 23.6 20.9

12.8
16.5
31.9
20.4

10.2 5.9 4.8
73.8 28.6 5.8
6.9 16.2 2.7

30.3 16.9 4.4

15.9
21.1
33.7
23.6

hUC
8-9

5
H
8

MEAN

NS NS NS 0 7.2 0
NS NS NS 0 Ns 7.9

17.0 0 14.1 9.3 33.1 7.5
17.0 0 14.1 3.1 20.2 5.1

2.4
4.0

13. 5
8.7

0 0
3.9 0
3.6 0
2.5 0

Ns
NS

NS

NS 0 12.7
7.1 8.1 8.2
0 26.2 0
3.6 11.4 7.0

3.2
5.5
6.0

.0

NS 0 0
18.5 NS 0
0 0 0
9 2

2.2
4.5
7.9
5.3

AUC
15-16

hUC
25-26

AUC
29-30

SEP
6-7

SEP

12

5
H
B

MEAN

5
H
8

HEAN

5

8
MEAN

5

8
NEAN

5
H
8

HEAN

0 0 0 0 0 0
0 0 0 0 0 8.8
0 0 5 1 0 0 0
0 0 . 1.7 0 0 2.9

No Catch

No Cacch

No Catch

No Catch

0
1.5
0.9
0.8

0 0 3 5 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 1.2 0 0 0

No Catch

No Catch

No Catch

No Catch

0.6
0
0
0.2

0 0 0
0 0 0
4.5 0 0
1.5 0 0

No Catch

No Catch

No Catch

No Catch

0.2
0.6
0.6
0.5

1 Number per 1000 m

2
S ~ surface, H ~ mid-depth, B bottom

3Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Mile Point Station, Unit 1

I
. NS ~ No sample, inadequate preservation due to high zooplankton density



Table E-35

ABUNDANCE . OF RAINBOW SMELT POSTLARUAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT UICINITY, 1977
1

APR
10

.tPR
15-16

SICIPIE
DEPIII2

5
M

B
HEAN

8
M

B

MEAN

20-FT CONTOUR3

3-'WEST 1-WEST /2-WEST 1/2 EAST 1-FIST 3-INST

No Sanples Taken Due to Weather

No Catch

40-FT CONIOUR

lM 3-WFVT 1-WEST )/2-WEST 1/2-MT

0
0 No Sasples Taken Except Surface and

Hid-Depth at 3-West Due to Weather
0.0 ~

No Catrh

MEAV

60-FT eo-Fr loo-Fr
:PQ'P NHPP N?U'P

No Sanples Taken
Due to Weather

No Catch

GRAND
HE/dt

APR
18

S

M

B

MEAV

No Catch No Catch No Catch

APR
30
HAY

1

MAY

11

MAY

16

S
M

B

MEAN

S

M

B
HEAR

S
H
B

MEAN

S

H
B

HFJN

No Catch

No Catch

0 36 0 0
0 0 3.6 0
0 0 0 0
0 1.2 1.2 0

No Catch

0 0
0 0
0 0
0 0

0.6
0.6
0.0
0.4

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

No Catch

0.2
0.2
0.0
0.1

HAY
23

S

M
B

MEAN

0 0
4.2 0
0 0
1.4 0

0
0
0
0

0 0 0
0 0 0
9 6 0 0
3 2 0 0

0.0
0.7
1.6
0.8

0 0 0 5.2 0 0
0 0 3.1 0 3.3 0
0 0 0 0 0 0
0 0 1.0 1. 7 1.1 0

).9

0.0
0.7

0 0 4 2
0 3 6 0
0 0 0
0 1 ~ 2 1 ~ 4

0.6
0.9
0.6
0.7

MAY

31
S

H
B

MEAN

0 0 0 0 0 0
0 0 3 3 0 0 0
0 0 0 0 0 0
0 0 11 0 '0 0

0.0
0.6
0.0
0.2

~ 0 0 0 0 0 4.3
0 0 0 0 0 5.8
0 3.6 0 0 0 3.9
0 1 2 0 0 0 4.7

0.7
1.0
1,3
1.0

0 0 0
0 2.9 2.9
0 0 3.O
0 1.0 2.0

0.3
1 ~ 0
0.7
0.7

1Nunber per 1000 n3

2
S ~ surface, M ~ nid-depth, B ~ button

3Stations along contours are established vithin 3, 1 and 1/2 nile radii east and
vest of Nine Hile Point Station, Unit 1



Table E-36

ABUNDANCE OF RAINBOM SMELT POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977
1

DATE

SAHPLE
DEPTH 2

20-Fl'OtITOUR3

3-WEST ) -WEST I/2-WEST 1/2-EAST 1-EAST 3-EAST MEAN

413-Fi COtt)OUR3

S.IEST I IIES-T ~1/2-IIEET I/2.EAST I I-EAST S.EAS
60-FT 80-FT IOO-FT

I'EAN h%'P NHPP NHPP
GRAND
MEAN

JUN
ll

JUN
14

5
.H
8

MEAfi

S
H
8

HEAH

0 0 0 0 0 51
0 4.2 4.6 18.8 4.0 0
4.0 0 0 16.5 3.8 0
1.3 1.4 1.5 11.8 2.6 l. 7

0 8.4 0 62.3 21.5 4.8
0 22.4 18.8 103.5 18.4 21.3
9.7 16.9 31.4 106.9 .35.4 29.5
3.2 15.9 16.7 90.9 25.1 18.5

0
5.3
4.0
3.4

16.2
30.7
38.3
28.4

0 0 0 0 0 0
3.4 0 3.5 4.0 0 0
6.3 3.0 2.9 )7.3 14.6 2.7
3.2 1.0 g.) 7.'I 4.9 0.9

0 0 0 4.6 8.3 4.4
3.5 0 3.8 7.9 36.0 0
0 0 8.2 12.0 26.4 4.0
1.2 0 4.0 8.2 . 23.6 2.8

0
1.8
7.8
3.2

2.9
8.5
8.4
6.6

0 0 0
0 0 3.2
0 2.7 5.8
0 0.9 3.0

7.1 120.0 21.4
)0.2 )).3 26.3
10.0 37.8 33.4
9.1 56.4 27.0

0.3
3.0
5.3
2.7

17.5
18. 9
24.1
20.2

JUN
20

5
M

8
MEAN

5.3 0 12.2 0 0 0
26.5 0 37.9 45.0 13.9 10.6
28.7 32.4 43.4 29.7 34.7 21.6
20.2 10.8 31.2 24.9 16.2 10.7

2.9
22.3
31.8
19.0

0 0
7.3 9.2

11.5 3.7
6.3 4.3

0 20.0 11.4 0
0 20.0 52.8 40.5
3.1 18.1 )).6 20.1
1.0 19.4 25.3 20.2

5.2
21.6
11.4
12.7

11.6 19.7 5.8
20.7 7.1 13.0
)5.3 3.0 I).2
15.9 10.0 10.0

5.7
20.3
19.2
15.1

JUN
27

S

H
8

HEAR

0 - 32.1 4.0
40.8 4.6 29.6
28.0 19.1 78.8
22.9 18.6 37.5

4.9 0 0
0 3.6 10.3
0 0 31
').6 1.2 4.5

6.8
14.8
21.5
14.4

0 0 4)
12.7 4.3 '2.6
4.2 4.2 49.8
5.6 2.8 28.8

141 0 36
3.9 3.7 27.3
0 3 3 5 2
6.0 2.3 12.0

3.6
14.0
11.1
9.6

4.5 ~ 3.9 D

18.9 12.3 9.1
4.0 0 0
9.) 5.4 3.0

4.7
14.2
13.3
10.8

JUL
S

8
MEAN

No Catch No Catch No Catch

JUL
)3-15

MEAN

No Catch Ho Catch No Catch

JUL
18

S
H
8

MEAN

No Catch No Catch No Catch

JUL
28-29

8
MEAN

No Catch No Catch No Catch

INmber per )000,,3
5 ~ Surface. M ~ Hid-depth, 8 ~ Bottom

3Stations along contours are established ~)thin 3, ) and 1/2 mile radii east andest of Nine Hile Point Station, Unit I

E, * ~
(

"' *
A I

I
A 0



Table E-37

ABUNDANCE OF RAINBOW SMELT POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE 'MILE POINT VICINITY, l9771

5/TTC

sa."I'tc
otrtN2

zo rt contovk3

)-vtst 1- 1st 1/2-vest 1/2-Cist )-EAST )-fist
xv'o-rt contoun)

)LTS 1 Vt)T 1/) VEST )/2-CA)1 1 I 'ht )-l'ist NCX4
60-Tt 60-)T 100-TT
NNrp NNrr )etrp

AUG
1-2

AUG

15

AUG
24

s

)S.v.:

No Catch

No Catch

No Catch

0 0 0 0 4.0 0

0 5.1 0 0 0 0

0 0 0 0 0 0

0 17 0 0 13 0

0.7
0.9
0

0.5

0 0 0 0 0 0

o 64 o o o o

0 0 0 0 0 0

0 21 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

4.1 0 0 0 NS 0

14 0 0 0 0 0

No CatCh

0 0 0 0 0 0

0 53 0 0 0 0

0 0 0 0 0 0

0 18 0 0 0 0

0

1.1

0

0.4

0

0

0.8
0.2

0

0.9

0

0.3

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 NS 0

0 0 0

No Catch

0 0 0

0 0 0

0 0 0

0 0 0

0
0.4

0

O. 1

0

0

0.3
0.1

0.3
0.7

0

0.3

AUG

31
No Catch No Catch No Catch

SEP
7

NCAN

0 0 0 0 0 0

0 0 0 0 0 0

42 0 0 0 0 0

14 0 0 0 0 0

0

0

0.7
0.2

No Catch

0

0

0.3
0.1

SEP

12
No Catch No Catch

SEP
20

SEP
26

5

N

8

NEAN

5

N

8

%AN

0 0 0 - 0 0 0

0 0 0 0 0 47
0 0 0 0 0 0

0 0 0 0 0 16

0

0.8
0

0.3

No Catch

No Catch

0

0.3
0

0.1

1 Nuvber per 1000 n)
2

5 ~ surface, s ~ nld-depth, 8 ~ botton
Sta 11 ons alon9 contours are established within 3, 1 and 1/2 nile radii east andnest of Nine Nile Point Station, Volt 1

NS ~ No saaple, inadequate preservation due to hiph zooplankton density



Table E-38

ABUNDANCE OF RAINBOW SMELT POSTLARVAE IN DAY ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 19771

(No rainbow smelt postlarvae were collected in day samples after Oct 1977)

I
4)
00

OCT
5

'OCT

11

OCT
18-23

OCT
24-25

SAMPL)
OEPTM

5
M

8
MEAN

5
H
8

MEAN

5
H
8

MEAN

5
H
8

MEAN

20-FT CONTOUR>

3 WEST 1-WEST 1/2-WEST 1/2-EAST 1-EAST 3-EAST

No Catch

No Catch
4

No Catch

No Catch

40-FT CONTOUR>

3 WEST 1-WEST 1 2 WEST 1/2-EAST 1-EAST 3-EAST MEAN

No Catch

No Catch 4

No Catch

No Catch

60-FT 80-FT 100-FT
NHPP NHPP NHPP

No Catch

No Catch

No Catch

No Catch

GRAND

MEAN

OCT

31

5
H
8

MEAN

No Catch

0 0 0
0 0 0
0 4.4 0
0 15 0

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

0
0
0.7
0.2

No Catch

0
0
0.3
0.1

Nu4er per 1000 m
3

5 ~ surface, M ~ aid-depth, 8 ~ botton

Stations along contours are established within 3, 1 and 1/2 nile radii east and

west of Nine Mile Point Station, Unit 1

No nid-depth or bottca sanples taken except at 1-East and 3-East on the 20 and

40 ft contours due to weather and boat problens



i 1

I 1 I 3
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Table E-39

ABUNDANCE OF RAINBOW SMELT POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

SAHPLE.
DATE DEPTH c

20-FT'GIITOUR 3

3 WEST I WEST I/2-WEST I/2-EAST 1-EAST 3-EAST IIEAN

40-1 T CEITOUR 3

3 NEST I IIEET LI~/2 IIEET I/2 EAST I I E/IST 3 E/ISI
60-FT 80-FT 100-FT

."EAtt ttHPP ttHPP NHPP

GRAND

HEAN

JUN
1-12

5
H
8

HEAR

5.4 5.2 0 12.8 11.7 46.0
4.5 0 '17.3 3.4 3.9 7.8
5.5 13.0 21.0 8.4 4.2 18.5
5.1 6.1 12.8 8.2 6.6 24.1

13. 5
6.1

11.8
10.5

0 0 11.4 6.0 0 5.5
9.3 0 4.0 10.5 6.5 7.3
4.2 9.6 7.0 13.8 8.4 620
4.5 3.2 7.5 10.1 5.0 6.3

3.8
6.3
8.2
6.1

0 0 5.4
21.0 0 5.3

7.4 0 0
9.5 0 3.6

7.3
6.7
8.5
7.5

JUN
3-14

JUN
22-23

5
H
8

HEAN

5
H
8

HEAtt

41. 6 44. 2
16.2 29. 5
46. 9 59. 5
34.9 44.4

55.0 34.3
42 I 2.3
66.3 29.7
54.4 22.1

33.4 9.5 69.4 15.1
21.0 7.7 57.3 47.2
41.1 39.9 66.6 48.5
31.8 19.0 64.4 36.9

72.4 148.3 240.3 135.7
93.8 183.7 340.7 202.1
49.6 175.3 206.0 155.6
71.9 169.1 262.3 164.5

35. 5
29.8
50.4
38. 6

114.3
144.1
113.8
124.0

10.0 18.5 9.0 0 46.0 27.8
20.0 16.1 23.1 27.2 16.0 67.0
52.6 78.5 13.6 15.6 6.8 64.9
27.5 37.7- 15.2 14.3 " 22.9 53.2

17.5 15.6 15.0 133.0 82.0 129.3
4.7 I0.3 10.2 11.8 51.7 118.7

20.9 11.5 19.1 59.8 46.7 74.4
14.4 12.5 14.8 68.2 60.1 107.5

18.6
28. 2
38.7
28.5

65.4
34.6
38.7
46.2

11.3 0 10.4
24.8 17.2 40.2
11.6 13.1 60.4
15 9 10 I 37 0

30.5 8.9 11.1
6.3 30.6 18.5

32.2 8.7 0
23.0 16.1 9.9

23.1
28.7
41.3
31. 0

75.3
75.1
63.7
71.4

JUN
27r28

5
H
8

YEAN

21.3 23.2 4.2
28.5 22.3 30.5
46.0 37.0 54.8
31.9 27.5 29.8

0 26.3 0
0 41.9 19.4

11.9 123.1 49.3
4.0 63.8 22.9

12. 5
23.8
53.7
30.0

17.1 22.2 22.0
14.0 35.7 27.4
17.8 12.5 3.9
16.3 23.5 17.8

4.4 17.3 12.9
8.0 120.8 83.7
6.6 36.4 40.9
6.3 58.2 45.8

16.0
48.3
19.7
28.0

18.0 17.8 29.9
~ 31.1 10.6 6.9

3.7 0 0
17.6 9.5 12.3

15.8
32.0
29.6
25.8

JUL 5
H
8

HEAN

JUL
14-15 H

8
HEAR

0 0 5.1 5.3 0 0
0 0 3.2 7.7 0 0
0 2.9 2.9 15.'I 0 0
0 1.0 3.8 9.4 0 0

0 0 0 0 0 0
49 0 0 0 0 0

10.2 20.8 6.0 0 5.4 0
5.0 6.9 2.0 0 1.8 0

1.7
1.8
3.5
2.3

0
0.8
7.1
2.6

0 0 4 5 0 0 0
0 0 0 0 6.6 0
2.3 4.8 4.6 13.5 2.8 0
0.8 1.6 3.0 4.5 3.1 0

0 0 0 0 0. 0
4.7 0 4.2 0 4.7 0
0 5 1 4 7 0 5 2 0
1.6 1.7 3.0 0 3.3 0

.8
1.1
4.7
2.2

0
2.3
2.5
1.6

9.7 4.8 0
2.2 0 6.6
0 0 I 7

4.0 1.6 2.8

No Catch

2.0
1.0
3.4
2.4

0
1.2
3.8
1.7

JUL
18-19

JUL
28-29

5

8
HEAN.

5
H
8

HEAN

No Catch

No Catch

No Catch

No Catch

0 0 0
0 0 6.8
0 0 0
0 0 2.3

No Catch

0
0.5
0
0.2

Number per 1000 EEE

2
5 ~ surface, H ~ mid-depth, 8 ~ bottom

Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Nile Point Station, Unit 1



Table E-40

ABUNDANCE OF RAINBOW SMELT POSTLARVAE IN NIGHT ICHTHYOPLANKTON COLLECTIONS, NINE MILE POINT VICINITY, 1977

DATE
SAHPLE
DEPTH2

20-FT'DNTDUR3 40-FT CDtlTDUR3

34EST 1 NEST 1/2 NEST 1/2-EAST 1-EAST 3-EAST MEAN 3 NEST 1 NEST i 1/2-NEST I 1/2-EAST 1-EAST t 3-EAST MEAN

60-FT 80-FT 100-FT
NMPP NHPP NHPP

GRAND

MEAN

AUC
2-3

52

M

8
HEAN

0 0 0 0 0 0
0 0 4.4 0 0 0
0 0 0 0 0 0
0 0 1.5 0 0 0

0
0.7
0
0.2

0 0
0 0
0 0
0 0

0 0 0 0
0 0 0 0
0 4 2 0 0
0 1.4 0 0

0
0
0.7
0.2

0 0 0
0 0 0

137 0 '0
4.6 0 0

0
0.3
1.2
0.5

AUC
8-9

5
H
8

HEAN

NS

Ns
0
0

NS

NS

0
0

NS. 0 0 0
NS 0 NS 0
0 0 0 0
0 0 0 0

0 0
0 0
0 0
0 0

NS NS 0 0
NS 0 0 0
NS 0 8.7 0

0 2 9 0

0
0
1.7
0.6

NS 0 0
0 NS 0
0 6.7 6.2
0 3.3 2.1

0
0
1.5'.7

AUC
15-16

S
M

8
HEAN

0 0 0 0 0 0
0 0 0 0 0 '
0 0 0 0 0 4 5
0 0 0 0 0 1.5

0
0
0.8
0.3

0 0.
0 4.6
0 0
0 1.5

3.5 0 0 0
0 0 ' 0
0 4.6 9.6 4.4
1.2 1.5 3.2 1.5

0.6
0.8
3.1
1.5

0 0 3.4
0 0 4.1
0 0 4 2
0 0 3.9

0.5
0.6
1.8
1.0

I

<UU
I

AUC
25-26

5
H
8

MEAN

7.1 0
0 0
0 5.2
2.4 1.7

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

1.2
0
0.9
0.7

0 4.2
0 0
4.0 26.7
1.3 10.3

0
0

14.2
4.7

7.8 0 0
0 0 0
0 0 0
2.6 0 0

2.0
0
7.5
3.2

0 0 3 6
0 4.9 0

13.6 4.2 0
4.5 3.1 1.2

1.5
0.3
4.5
2.1

AUC
29-30

5

8
HEAR

0 0 4.0 0 0 0
0 0 0 0 0 0
0 0 4.5 0 0 0
0 0 2.8 0 0 0

0.7
0
0.8
0.5

0 0
0 0

10.5 5.2
3.5 1.7

0
0
4.6
1.5

0 0 4.3
0 0 0
0 24.5 5.5
0 8.2 3.3

0.7
0
8.4
3.0

0 0 0
13.4 0 4.7

200.9 5.0 0
71.4 1.7 1.6

0.6
1.2

17.4
6.4

SKP
6-j

S
M

8
MEAN

3.6 0
0 0
0 0
1.2 0

0 0 0
4.1 0 0
0 0 0
1.4 0 0

0.6
0.7
0
0.4

0 0
0 0
0 3.9
0 1.3

0 3 6 0 0
3 8 0 - 0 0
4.4 0 5.8 0
2.7 1.2 1.9 0

0.6
0.6
2.4
1.2

No Catch

0.5
0.5
0.9
0.6

SKP
12

5
M

8
MEAN

4.5 4.7 0 0 0 0
0 0 0 0 0 0
0 5.0 0 0 0 0
1.5 3.2 0 0 0 0

1.5
0
0.8
0.8

0 0
4.7 4.8
0 0
1.6 1.6

0 0 0 0
0 0 0 0
4.6 0 0 4.1
1.5 0 0 1.4

0
1.6
1.5
1.0

39 0 0
0 0 0
8.2 4.0 4.0
4.0 1.3 1.3

0.9
0.6
2.0
1.2

1 Nwrber per 1DDD m
2

S ~ surface, H mid-depth, B ~ bottom
3Stations along contours are established within 3, 1 and 1/2 mile radii east and
west of Nine Hile Point Station, Unit 1

NS a No sample, inadequate preservation due to high zooplankton density
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~ Catch Rate Data
~ Length — Frequency
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'able F-1

TIME TABLE FOR GILL NETS SET AT THE 15 DEPTH CONTOUR
DURING THE DAY IN THE VICINITY OF NINE MILE POINT, 1977

SAMPLING
PER)00 DATE)

Ia)pl)

OUR
i T )HE

IOIPP

DATE) OUR P T)MEZ OATEI

FITZ

DUR. TIHEZ TIHEZ

APR )3

APR II4

HAY I

MAY II

JUN I

JVN II

JUL I

JUL II

AVG I

AUG II

SEP I

SEP II

OCT I

OCT II

NOY I

NOY II

DEC I

DEC II

4-12-77
4-14-77

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-20-77
7-21-77

8-3-77
8-4-77

8-23-77
8-31-77

9-8-77
9-9-77

9-21-77
9-22-77

10-11-77
Miss

)0-)9-77
10-20-77

11-2-77
11-3-77

11-16-77
11-17-77

9.728.1'025-2005
0900-1305

1010-2140
0845-1940

0635-1815 ~

0715-1830

0620-2045
0605-2100

0610-2115
0604-2240

0730-2245
0615-2100

0715-2245
2305-2220

0630 2300
0700-2130

0630-2058
0643-2045

0700.2115
0700-2030

0700-1900
0735-2041

0805-2015
0715-2030

0935-1900
le6

0900-1815
0830-1830

0915-1815
0740-1730

0739-1720
0745-1715

11.5
10.9

11.7
11.1

14. 4
14.9

15.1
16. 6

15.3
14.8

15. 5
23. 3

16. 5
14.5

14. 5
14.0

14.3
13. 5

12.0
13.1

12.2
13. 2

9.4
ed Samp

9.3
10.0

9.0
9.8

9.7
9.5

4-12-77
4-14-77

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

9.5
25.1

12.0
10.8

10.8
9.1

14.4
14.2

14.8
15. I

1149-2115
1155-1300

1055-2255
1010-2100

0850-1935
0940-1845

0720-2145
0705-2115

0725-2215
0637-2145

4-12-77
4-14-77

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

11.3
22. 7

11. 2
22. 9

8.3
11.7

15.2
16.3

15. 6
15.8

6-23-77
6-24-77

15. 3
15. 3

14.2
14. 7

6-23-77
6-24-77

07SO-2200
0650-2130

0730-2130
2200-2100

0645-2230
0600-2300

0645-2137
0724-2055

0733-2203
0625-205r0

0645-2044
0652-2000

0750-2015
0900-1930

Do+5-) 930
leo

0845-1845
1015-2045

0835-1930
0805-1745

0752-1800
0945r1710

13.7
23.6

7-7-77
7-8-77

14. 0
23.0

7-7-77=
7-8-77

15. 5
14.9

7-20-77
7-21-77

15.8
17.0

7-20-77
7-21-77

)4.4
14.8

8-3-77
8-4-77

14.9
13. 5

8-3-77
8-4-77

8-23-77
8-31-77

8-23-77
8-31-77

14.5
14.5

13.8
13. 3

14.3
12.9

9-9-77
9-9-77

14. 0
13.1

9-8-77
9-9-77

13. 3
13.5

9-21-77
9-22-77

11. 7
10.5

9-21-77
9-22-77

10-11-77 9.6
ills ed Sa

10-11-77 )O.O
Mis ed Sa

10-19-77
10-27-77

10.0
10.5

10. 5
12.3

10-19-77
10-20-77

11-2-77
11-3-77

10.9
9.7

11-2-77
11-3-77

10.9
9.7

11-16-77
11-17-77

10.1
7.4

11-16-77
11-17-77

9.2
10. 5

r6
6

r

No Samples Taken in Oeceabe

No Samp)es Taken in Oecembe

1234-2350
1500-1340

0845-1955
1045-0940

1005-1820
0730-1910

0630-2140
0610-2230

0610-2145
0605-2150

0740-2220
0635-2155

0740-2120
2120-2053

0600.2130
0630-2125

0710-2135
0640-2130

0715-2100
0705-2010

0710-2130 .
0700-1952

0755-2115
0730-2100

)goo-2000
leo

0915-1945
0900-2115

0750-1845
0800-1740

0806-1720
0730-1800

4-12-77
4-14-77

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-20-77
7-21-77

6.2
27.8

9.3
22.7

12.7
10.0

14. 9
14.2

14.3
14.3

13.4
14.0

15. 3
23.6

15.5
14.5

14.2
13.3

8-3-77
8-4-77

Sampl
8-31-77

e Not V

13.5

9-8-77
9-9-77

9-21-77
9-22-77

13.0
11.4

11.2
11.5

10-11-77 9.8
Mis ed Sa

Sampl
10-28-77

e Not V

11.0

11-2-77
11-3-77

11-2-77
11-3-77

13.0
10.7

9.7
9.3

1333-1945
101 5-1400

1135-2050
1145-1025

0700-1945
0940-1940

0705-2200
0710-2120

0650-2105
0650-2110

0800-2)Z4
0715-2116

0715-2235
2235-2211

0630-2200
0800-2230

0650-2100
0705-2055

sed5
0735-2100

0657-2000
0810-1932

0815-1930
3830-2000

0940-1930
le

6'ed

5

0830-1930

0715-2015
0715-1755

0833-1815
0815-1730

IPick up date
2Set time - pick up time
3First sampling period for the month
4

Second sampling period for the month

~Our. ~ Duration in hours
5Net hung on bottom or damaged
6Sample missed due to ueather



Table F-1. (CONTD)

TIME TABLE FOR GILL'ETS SET AT THE 15 DEPTH CONTOUR

DURING THE NIGHT IN THE VICINITY OF NINE MILE POINT, 1977

SAMPLING
PERIOD OATEI TIIK2 OATEI DUR.* TIIK2 OATEI

FITZ

TIIK2 DATEI DUR a TIHE2

APR 13

APR 114

MAY I

IVIV II

JUN I

JUL I

4-13-77
Mi

4-27-77
4-28-77

5-6-77
5-7-/7

5-17-77
5-18-77

6-14-77
6-16-77

6-24-77
6-25-77

His
7-9-77

12. 9
ed 5

11.5.
12. 8

12. 3
13.0

9.2
9.3

8.8
7.6

7.2
9.3

ed Sam
8.5

1025-2005
leS

2140-0845
1940-0825

1820-0635
1815-0715

2110-0620
2045-0605

2120-061 0
2228-0604

2303-0615
2100-0615

le5
2250-0720

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-24-77
6-25-77

11. 3
12. 5

13. 5
14.1

9.8
9.3

9.8
9.4

8.8
9.1

Mis ed Sa
7-9-77 8.4

4-13-77 14.7
Ill sed Sa

21'I 5-1155
leS

2255-1010
2100-0935

1920-0850
1935-0940

2135-0720
2145-0705

2140-0725
2112-0637

2200-0650
2145-0650

5
e
2145-061 0

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-24-77
6-25-77

10. 5
14.8

14.3
13.2

8.8
8.5

8.4
7.9

7.9
8.4

His ed Sa
7-9-77 9.3

4-13-77 15.2
His ed Sa

2350-1500
IeS

2220-0845
1955-1045

1950-1005
1820-0730

2145-0630
2140-061 0

2145-0610
2210-0605

2232-0625
2208-0630

leS
2133-0650

4-26-77
4-28-77

5-6-77
5-7-77

14.9
14.9

11.3
13.9

2040-1135
2050-1145

1945-0700
1945-0940

5-17-77
5-18-77

9.8 2120-0705
9.2. 2200-0710

6-14-77
6-16-77

9.6
9.5

2115-0650
2120-0650

6-24-77
6-25-77

9.3
9.6

Mls ed Sa
7-9-77 7.6

2140-0655
2120-0700

5

2235-0610

4-1 3-77 14.5 1945-101 5
IHs ed Sa le5

JUL II

AUG I

AUG I I

SEP I

SEP II

OCT I

OCT II

NOV I

NOV II

DEC I

OEC II

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-8-77
9-9-77

9-21-77
'9-22-77

10-11-77
10-12-77

10-19-77
10-20-77

11-2-77.
11-3-77

11-16-77
11-22-77

7.5
10. 5

9.4
9.9

10. 3
11. 5

12.0
10. 7

10. 7
11. 4

14. 5
21. 4

13. 8
13. 0

13. 3
13. 5

14.3
11. 7

2330-0700
2145-OS15

2105-0628
2050-0643

2030-0645
2030-0800

1913-0712
2045-0725

2035-0715
2035-0800

1915-0945
1020-0745

1815-0800
1845-0745

1815-0730
1730-0700

1730-1745
2005-0745

7-2'1-77
7-29-77

8-4-77
8-5-77

8-31-77
9-'I-77

9-9-77
9-10-77

9-21-77
9-22-77

10-11-77
10-12-77

10-19-77
10-26-77

11-2-77
11-3-77

11-16-77
11-22-77

7.3
10.5

7-21-77
7-29-77

8.0
10. 5

2330-0700
2145-0815

2150-0707
2103-0614

2000-0615
2050-0730

2100-0635
2015-0640

1935-0845
1950-0715

2000-0800
0900-0830

1900-0930
2030-1000

1945-0800
1745-0745

1800-0900
2030-0830

9.3
9.2

8-4-77
8-5-77

10. 3
10.8

8-31-77
9-1-77

9.6
10. 4

9-9-77
9-10-77

13. 2
11. 4

9-21-77
9-22-77

12. 0
23. 5

10-11-77
10-12-77

10-19-77
10-26-77

11-2-77
11-3-77

11-16-77
11-22-77

14.5
13.5

12.3
14.0

15. 0
12. 0

No Samples Taken in Decemhe

No Samples Taken in Decemhe

8.8
9.2

10. 5
10. 3

8.8
10.3

9.7
10.9

13.3
25. 3

13. 5
13.0

12. 3
13.4

13.8
13. 0

5

r'200-0600

2045-0715

2140-0630
2135-0645

2030-0700
2020-0630

2145-0635
2001-0620

2130-0715
2115-0810

2000-0915
0945-1100

2000-0925
1945-OS45

1930-0745
1750-0715

1725-0715
2100-1000

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-21-77
9-22-77

10-11-77
10-12-77

10-26-77
10-27-77

11-2-77
11-3-77

11-16-77
11-22-77

9.0
9.5

9.9
9.9

10. 3
9.0

11.3
11. 5

12.4
11.3

12. 0
25. 5

12.5
12. 3

10.4
14.0

13.8
12.0

2230-0730
2055-0625

2114-0705
2105-0700

2100-0715
2130-0630

2015-0730
1943-0712

1945-0810
2030-0750

1930-0730
0815-0945

1915-0745
2015-0830

2035-0700
1800-0800

1815-0800
2130-0930

IPick up date
2Set time - pick up time
3First sampling period for the month'
Second sampling period for the month'Dur. ~ Duration in hours

5 Sample missed due to ueather
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Table F-l (CONTD)

TIME TABLE FOR GILL NETS SET AT THE 20 DEPTH CONTOUR
DURING THE DAY IN THE VICINITY OF NINE MILE POINT, 1977

SAHPLING
PERIOD DATEl DUR.* TIHE2 DATE1

FITZ

DUR. TIHE2
DATE'HPE

DUR. TIHE2

APR I3

APR I I4

HAY I
HAY II
JUN I

JUN II
JUL I
JUL II
AUG I
AUG II
SEP I
SEP II
OCT I

OCT II
NOV, I

NOV II
DEC I
DEC II

27.4

12.0

11.5

11.1

4-14-77

4-26-77

5-6-77

5-17-77

6-14-77

6-23-77

7-7-77

7-20-77

8-3-77

8-23-77

9-8-77

9-21-77

10-11-77

10. 7

14.3

14.8

16. 3

13. 5

12.8

13. 6

12.5

8.6

11.8

9.4

10-19-77

11-2-77

11-16-77 7.5

0916-1250

1000-2200

0705-1835

0955-2100

0855-3 935

0850-2310

0825-2310

0730-2345

0720-2052

081Q-2055

0735-2110

0859-2130

1025-1900

0920-2100

0920-1845

1003-1730

4-13-77 23.8

4-27-77 11.0

5-6-77 8.8
5-17-77 13.3

6-14-77 10.8

6-23-77 13.8

7-7-77 17. 9

7-21-77 17.5

8-3-77

8-23-77

9-9-77

9-21-77

10-11-77

10-19-77

11-2-77

11-16-77

12.5

13.0

11.5

13.0

10.2

11.3

12.4

1415-1400

0900-2000

0945-1830

0850-2210

0850-1940

0845-2235

0825-0220

0800-0130

0720-1948

Q745-2045

0733-1900

0915-2215

1005-2015

0935-2045

0805-2030

0937-2045

December5

December

No Samples Taken in
No Samples Taken in

4-13-77 21.0

4-27-77

5-6-77

9.9

12.8

8-3-77 12.6

8-23-77 11.0

9-8-77 12.6

9-21-77 12.4

10-11-77

10-19-77

11-2-77

11-16-77

7.9

9.0

14. 3

10. 3

5-17-77 12.6

6-14-77 12.0

6-23-77 |3.5
7-7-77 . 16.8

7-20-77 1 6.3

1930-1630

1115-2110

0715-2000

0805-2040

0815-2015

0810-2142

0800-0050

0730-2345

0745-.2020

0845-1945

0740-2015

0820-2045

1050-1845

1010-1915

0725-2145

0859-1915

1 Pick up date
2Set time in pick up time
3 ~First sampling period for the month
4

Second sampling period for the month
5

Samples missed due to weather
*Dur. = Du~ation in hout s



Table F-l (CONTD)

TIME TABLE FOR GILL NETS SET AT THE 20 DEPTH CONTOUR
DURING THE NIGHT IN THE VICINITY OF NINE MILE POINT, 1977

SAMP LING
PERIOD DATE1

HMPW

DUR". TIME2 DATE1

FITZ

DURA TIME2

NMPE

DATEl DUR TIME2

APR I3

APR II4
MAY I
l1AY II
JUH I

JUH II
JUL I
JUL II
AUG I
AUG II
SEP I
SEP II
OCT I
OCT II
NOV I

NOV II
DEC I
DEC II

4-13-77 12.8

4-27-77

5-6-77

5-17-77

6-14-77

6-24-77

7-9-77

7-21-77

8-3-77

8-31-77

Sampl

9-22-77

10-12-77

10-20-77

11. 0

12. 5

13. 2

12. 3

8.8

24.8

7.3

9.3
14. 3

e not
9.7

16. 0

13.8
11-2-77 14.5

. 11-16-77 13.8

2025-0916

2200-0900

1835-0705

2045-0955

2035-0855

2330-0820

2325-0010

0045-0800

2056-0614

1915-0930

used5

2150-0730

1900-1100

2115-1100

1900-0930

1740-0730

4-13-77

4-26-77

5-{j-77

5-17-77

6-14-77

6-28-77

7-9-77

7-21-77

8-4-77

8-31-77

9-9-77

9-22-.77

10-12-77

10-20-77

11-2-77

11-16-77

18.9

10. 5

13.8

11.0

12.3

8.2

23.1

7.3

10.0

12.3

14.8

il.8
15.8

12.5

12. 3

13.8

No Samples Taken in December6

No Samples Taken in December

1920-1415

2230-0900

1955-0945

2150-0850

2035-0850

2125-0535

0240-0145

0200-0915

1956-0600

2030-0845

1900-0947

2215-1005

2030-1215

2100-0935

2045-0900

2100-1045

4-13-77

4-26-77

5-6-77

5-17-77

18.3

14.3

11. 3

11. 6

6-24-77

7-9-77

7-21-77

8-4-77

10.1

23. 2

9.5

12.0

8-31-77 12.0

9-9-77

9-22-77

12.8

13.0

10-12-77 17.5

10-20-77 16.5

11-2-77 11.3

11-16-77 14 '

-6-14-77 11.7

1630-1045

2100-1115

2000-0715

2030-0805

2035-0815

2153-0800

0050-0002

0030-100D

2027-0825

2000-0800

2030-0920

2100-1000

1900-1230

1915-1150

2200-09'15

1930-1000

O.

Pick up date
2Set time - pick up time
3First sampling period for the month
4

Second sampling period for the month
*Dur . = Duration in hours
5Het hung on bottom or damaged
6

Samples missed due to weather



Table ONTD)

TIME TABLE FOR GILL NETS SET AT THE 30 DEPTH CONTOUR
DURING THE DAY IN THE VICINITYOF NINE MILE POINT, 1977

SA!!PL ING
PER)00 DATE) OUR.* TINEZ

APR 13

APR )14

JUN I

JUN 1)

JUL I

JUL II

AUG I

AUG II

SEP I

SEP ll

4-12-77
4-14-77

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-21-77
7-30-77

8-3-77
8-4-77

8-23-77
8-31-77

9-8-77
9-9-77

9-2)-77
9-22-77

9.5
26.3

12. 7
10.9

)1. 3
10. 8

10.1
12.0

11. 3
12. 3

14. 2
)3.9

15.0
23.6

17.0
12.8

13.4
11.9

12. 0
10.0

12.0
12.0

)2.9
12.5

1055-2025
0945-1210

0930-2210
0915-2010

0725-1840
0750-1835

0940-1945
0815-2015

0835-1950
0801 -202)

0900-2311
0815-220S

0830-2330
2355-2330

0745-0045
0943-2228

0725-2046
0828-2022

0835-2035
0940-1940

0716-1915
1930-1930

0820-2115
0830-2100

OCT I

OCT II

1030-1845
le5

10-11-77
Hf

8.3
ssed Samp

11. 5
8.3

10-19-77
10-27-77

0915-2045
l)15-1930

NOT I

NOV I I

OEC I

OEC II

11-2-77
))-3-77

11-16-77
11-17-77

9.8
9.1

9.0
6.5

0925-1915
0925-1830

1012-1912
1145-1815

Pick up date

Set time - pick up time

First sampling period for the month

Second samplfng period for the month

Dur. ~ Duration in hours
SSample missed due to weather

DATE) DUR a TIIKZ

FI TZ

DATE) OUR." TI)KZ

1302-0025
1315-1420

0910-2015
1025-1005

0925-)920
1835-1925

0900-1950
0915-2005

0905-1950
0830-20)5

0855-2248
0845-2142

11. 3
25.1

9.3
26.8

4-13-77
4-14 77

4-12-77
4-14-77

1212-2155
1045-1330

1105-2210
1025-2105

0905-)950
0920-1900

0840-2020
0745-1945

0745-2035
0733-2115

0800-2201
0735-2150

0805-0035
0045-0050

0700-0200
0917-2202

4-26-77
4-27-77

) l. I
10.7

4-27-77
4-28-77

11. I
23. 6

)0.8
9.7

9.9
10. 8

5-6-77
5-7-77

5-6-77
5-7-77

5-17-77
5-18-77

11.7
12.0

5-17-77
5-18-77

10.8
10.8

6-14-77
6-16-77

10.8
I).8

6'-14-77
6-16-77

12. 8
13. 7

6-23-77
6-24-77

14.0
14. 3

13.9
13.0

6-23-77
6-24-77

7-7-77
7-8-77

16.5
24.1

7-7-77
7-8-77

17.1
23.2

0835-0140
0210-01'I 9

19.0
12.8

7-20-77
7-30-77

7-20-77
7-30-77

12. 8
12. 3

0800-2045
0922-2137

0730-1958
0920-1955

0800-2030
0840-1950

0727-1900
1035-2009

0925-2200
1025-2200

IOP-2030
le

0940-2030
0930-2100

0805-2045
0900-1850

8-3-77
8-4-77

12.g
12.0

0700-1955
0752-1952

0805-2005
0910-2000

8-3-77
8-4-77

12.5
10. 5

8-23-77
8-31-77

12. 0
10.8

8-23-77
8-31-77

'IZ. 5
11.0

9-8-77
9-9-77

11.5
9.6

0745-Z016
0935-2000

0910-2230
1000-2200

9-8-77
9-9-77

IZ. 5
10. 4

)2.6
11.6

9-2)-77
9-22-77

13. 3
12.0

9-21-77
9-22-77

10.7 1005-2045
d Samp eS

10-11-77
lliss

10-11-77 10.3
Ifl/sed Saa

10-19-77
10-27-77

'.8
9.8

0945-1930
1030-Z015

0850-1945
0835-1800

0943-1820
1100-1700

10-19-77
10-27-77

10.8
11. 5

11-2-77
11-3-77

10. 9
9.4

11-2-77
11-3-77

12.7
9.8

0907-2000
1045-1830

11-16-77
11-17-77

8.6
6.0

11-16-77
11-17-77

10. 9
7.8

er5
er'o

Samples Taken in Deceah

No Samp)es Taken in Decemh

DATE)

4-12-77
4-14-77

DUR.*

6.5
30.0

T I)fEZ

1352-2020
1100-1700

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-21-77
7-21-77

8-3-77
8-4-77

8-23-77
8-31-77

9-8-77
9-9-77

9-21-77
9-22-77

10. 4
24.8

12.6
10.0

11.9
10. 8

12. 6
)2.3

12.6
13.2

17. 8
21. 6

17.0
12.9

12. 6
12. 0

11. 3
11. 3

13.0
10.1

11.7
9.8

1050-2125
1200-1245

0735-2010
1000-2000

0830-2025
0900-1950

0750-Z02S
OS20-2040

0820-2056
0755-2108

0805-0150
0150-2326

0731-0031
1115-0010

0755-2030
0820-Z020

0830-1945
0830-1940

0747-2045
0915-1920

0830-2015
0955-1945

10-19-77
10-27-77

11-2-77
11-3-77

11-16-77
11-17-77

9.0
11.8

14.4
9.1

10.8
7.8

1020-1915
OSIS-2000

0720-214 5
0930-1835

0854-1945
0945-1730

10-11-77 7.8 1055-1840
lii sed Sa pie 5



Table F-1 (CONTD)

TIME TABLE FOR GILL NETS SET AT THE 30 DEPTH CONTOUR
DURING THE NIGHT IN THE VICINITY OF NINE MILE POINT, 1977

5 GAHPL IN
PERIOD

APR

13'PR

ll4

HAV II

JUN I

4-26-77
4-27-77

5-6-77
5-7-77

5-13-77
5-18-77

6-14-77
6-16-77

11.1
12. 5

12. 7
13. 2

13. L
12. 5

11. 7
12. 0

2210-0915
2010-0825

1845-0725
1840-0750

2035-0940
1945-0815

2055-0835
1959-0801

DATEI OUR T IHEZ

4-13-77 13.3 2055-0945
Hissed Sanple5

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

12. 3
12. 6

14.5
13. 5

10.6
11. 4

10. 5
10.8

2210-1025
2105-0941

1930-0905
1950-0920

2205-0840
2020-0745

2115-0745
2045-0733

NHPP

DATE I DUR. T IHEZ

4-13-77 13. 3 2125-1045
Hi sed Sa le 5

OATEI

4-13-77
iii

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

FITZ

12.8
sed Sa

10.5
14.2

13. 5
13.3

11. 3
13.4

12.3
12.8

TIHEZ

0025-1315
le5

2240-0910
2015-1025

2000-0925
1920-0835

2140-0900
1950-0915

2045-0905
1945-0&30

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

13. 7
14. 6

11. 5
13.8

11.8
12.6

11. 2
12.1

OATEI DUR.

4-13-77 14. 7
tii ed Sam

TIHEZ

20?0-1130
e5

2115-1050
2125-1200

2010-0735
2010-1000

2045-0830
2025-0900

2040-0750
2015-0820

JUN II

JUL I

6-24-77
6-25-77

HI
7-9-77

8.8 t 2318-0&05
10.0 I 2215-0815

I

sed Saaple
9.1 2355-0900

6-23-77
6-24-77

9.4
10. 0

Hi ed Sae
7-9-77 6.9

2201-0725
2157-0755

le5
0110-0805

6-25-77
6-28-77

Iii
7~9-77

10.4
8.4

ed Sa
7.0

2152-0815
2135-0600

le 5

0145-0845

6-24-77
6-25-77

10. 6
10. 5

IH ed Sa
7-9-77 9. I

2107-0745
2114-0745

le 5

2357-0905

JUL II

AUG I

AUG I I

SEP I

SEP II

OCT I

OCT II

NOV I

NOV II

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-22-77
9-23-77

10-11-77
10-12-77

10-19-77
10-26-77

11-2-77
11-3-77

11-16-77
11-22-77

7.3
10. 5

11.4
!0.6

14. 3
11. 3

13. 0
12.8

10.7
11.3

16.5
19.8

14. 8
14. 3

13. 8
14.0

16. 2
11.4

01 00-0&1 5
2135-0&05

2051-0&16
2038-0714

1915-0930
1940-0700

1927-0830
1930-0820

Z130-0815
2125-0845

1845-1115
1215-0&00

2100-1145
2045-1100

1930-0915
1845-0845

1920-1130
2020-0745

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-22-77
9-23-77

10-11-77
IO-I2-77

10-19-77
10-26-77

11-2-77
'11-3-77

11-16-77
11-22-77

6.3
6.8

11. 4
11. 9

13. 0
12. 5

12. 5
12. 7

11. 2
10. 7

15.8
19.7

15. 0
13.8

12. 5
13. 8

16.0
12.0

0300-0915
2210-0500

2015-0739
1957-0748

2000-0900
2000-0830

2040-0910
2009-0850

2235-0945
2215-0900

2045-1230
1305-0845

1945-1045
2030-1015

2000-0830
1815-0&00

1830-1030
2030-0830

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-22-77
9-23-77

10-11-77
10-12-77

10-19-77
10-26-77

11-2-77
11-3-77

11-16-77
11-22-77

13.0
7.9

13.0
10.0

11.8
12.3

15.0
12.7

12. 2
10. 6

13.8
24. 3

14. 3
13.5

11.8
13.8

14.0
13.0

21 00-1000
2215-061 0

2003-0905
2000-0600

2045-0830
2005-0815

1915-1015
2010-0&50

2200-1010
2215-0850

2045-1030
1100-1115

2045-1055
1945-0915

2100-0&45
1900-0845

2015-1015
2100-1000

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-22-77
9-23-77

10-11-77
10-12-77

10-19-77
10-27-77

I '1-2-77
11-3-77

11-16-77
11-22-77

9.8
7.8

11. 5
11.7

12.0
12.0

12.1
12.9

13.0
11.0

18. 0
20.8

16.8
12.8

11. 8
14.5

13. 5
12. 0

0100-1045
2250-0635

2034-0805
2025-0&05

2000-0800
1945-0745

2045-0852
1930-0823

2030-0935
2015-0715

1845-1245
1315-1000

1930-1215
1915-0870

2145-0930
1845-0915

2000-0930
2135-0930

DEC I

OEC I I

No Samples Taken in Oecembe

No Sanples Taken in Oecenhe

r5
5

Pick up date

Set tin» - pick up tin»
3First saapling period for the aenth
4

Second sanpling period for the aenth

Dur. ~ Duration in hours
5Sarple missed due to weather

)
4 ~ E <' t ~

~



Table F CONTD)

TIME TABLE FOR GILL NETS SET AT THE 40 DEPTH CONTOUR
DURING THE DAY IN THE VICINITY OF NINE MILE POINT, 1977

SAMPLING
PERIOD OATE)

NNPN

OUR. TIHE2 OATEI TIHEZ

FITZ

DATE) OUR ~ TIHEZ OATE) TIHEZ

APR 13

APR I)4

HAY I

MAY II

JUN I

JUN II

JUL I

JUL II

AUG I

AUG II

SEP I

SEP II

OC'I I

OCT I I

NOV I

NOV II

OEC I

OEC II

4-12-77
4-14-77

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-20-77
7-21-77

8-3-77
8-4-77

8-23-77
8-31-77

9.2
26. 7

12. 0
10.8

)1.2
10.5

14. 8
14. 8

14.6
15. 9

15. 8
14.6

)5. 2
24. 3

16. 5
15.0

14.5
13. 5

14. 3
13. 5

1130-2040
1010-1235

1025-2225
0940-2020

0740-1850
0805-1835

0650-2140
0630-2115

0625-2100
0622-2217

0740-2333
0635-2110

0720-2230
2235-2255

0630-2300
0730-2230

0635-2107
0702-2030

0725-2140
0645-2020

9-8-77
9-9-77

Sarpl
9-22-77

10-11-77
Hi

9.5 09/5-)9)5
sed San leo

10-19-77
10-20-77

11-2-77
11-3-77

11-16-77
11-17-77

9.5
9.8

9.4
9.7

10.1
8.5

0905-1830
0915-1900

0905-1830
0750-1730

0745-1750
0900-1730

14.3 0709-2'124
12.3 0825-2045

e not used

12.5 0800-2030

4-12-77
4-13-77

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

9.5
26.5

11.1
. 11.0

10. 5
9.9

14. 7
16.0

14.4
15.3

14.1
14.0

14. 6
— 23.6

1209-2135
1105-1320

1120-2225
1040-2140

0930-2000
0905-1900

0805-2245
0650-2250

0710-2135
0657-2215

0810-2213
0720-2120

0735-2210
2215-2150

4-12-77
4-14-77

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-23-77
6-24-77

7-7-77
7-8-77

8.8
26.3

11.0
23.8

9.6
11. 3

16.0
14.5

14.8
15.0

13.8
14.9

13. 8
23.9

7-20-77
7-21-77

8-3-77
8-4-77

14. 3
14.8

14.3
14.3

8-23-77
8-31-77

9-8-77
9-9-77

9-21-77
9-22-77

14.8
13. 8

13. 3
13.1

12.0
12.5

0735-2220
0635-2010

0650-2000
0707-2015

0759-2000
0930-2200

8-23-77
8-31-77

9-8-77
9-9-77

9-21-77
9-21-77

14.0
12.8

14.0
12.8

13. 7
13. 2

10-11-77 10.0 1000-2000
Hi sed Sae. Ie6

10-19-77
10-27-77

11-2-77
11-3-77

10. 5
9.5

11. 3
9.8

0850-1915
1045-2015

0845-2000
0815-1800

10-11-77
Mi

)Ov)9-77
10-27-77

11-2-77
11-3-77

10.9
sed Sam

10. 3
11.0

11.8
9.3

11-16-77
11-17-77

11-16-77 10.1 0800-1805
Sanp)e not used 5

9.3
10. 0

6

r6

No Saup)es Taken in Oeceabe

No Saay)es Taken in Oececbe

7-20-77 15.5 0600-2130

Saq>)e not used5

8-3-77 15.0 0650-2152
8-4-77 13.5 0736-2107

1310-2200
1245-1502

0930-2025
1045-1030

0955-1930
0800-1920

0650-2250
0630-2100

0635-2125
0635-2135

0820-2210
0645-2137

0750-2140
2140-2136

0700-2115
0710-2200

0700-2120
0655-2115

0715-2115
0740-2020

0715-2115
0725-2012

0745-2130
0800-2115

0950-Z045
le6

0945-2000
0945-2045

0755-1945
0800-1720

0815-1730
0800-1800

4-12-77
4-14-77

4-27-77
4-28-77

5-6-77
5-7-77

5-17-77
5-18-77

5-14-77
5-16-77

6-23-77
6-24-77

7-7-77
7-8-77

7-20-77
7-21-77

8-3-77
8-4-77

8-23-77
8-31-77

9-8-77
9-9-77

9-21-77
9-22-77

6.7
30.5

10.8
25.1

12. 3
9.7

14.0
12.8

13. 7
13.3

13.4
13.6

16.2
23.0

16.5
14.8

14.2
12.9

15. 3
14.0

13. 0
11. 3

11.8
11.4

1400-2040
1115-1745

1052-2140
1210-1315

0755-2015
1010-1950

0720-2'120
0810-2100

0715-2055
0740-2100

0750-2115
0725-2101

0730-2340
2340-2240

0600-2230
0850-2335

0640-2052
0750-2045

0700-2215
0750-2140

0650-1945
0825-1945

0810-2000
0905-2030

10-19-77
10-27-77

11-2-77
11-3-77

11-16-77
11-17-77

10. 0
11. 3

13.3
10.7

9.8
8.5

0850-1845
0830-1945

0730-2045
0730-1810

0840-1830
0845-1715

10-11-77 9.5 0930-1900
Hi sed Sa le 6

Pick up date
2Set t)ae - pick up t)re
3First samp))ng period for the eenth
4

Second sarpling period for the aenth
4

Our. Duration in hours
SNet hung on bottes or danaged

65aay)e mfssed due to weather



Table F-1 (CONTD)

TIME TABLE FOR GILL NETS SET AT THE 40 DEPTH CONTOUR

DURING THE NIGHT IN THE VICINITYOF NINE MILE POINT, 1977

SANPLING

PERlnD

NNPil

DATEL DUR. Title'ATF.
NNPP

DUR. TINE DATE

FITZ

DUR 8 TINE DATE

NNre

DUR.+ TINE

APR I

APR ll

INLY I

HAY ll

JUN I

JUN II

JUL I

JUL II

AUO I

AUG II

SEP I

SEP II

OCT I

OCT II

NOV I

NOV II

OEC I

DEC II

)3.5
ed Saryl

4-13-77
Hiss

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14=77
6-16-77

6-24-77
6-25-77

His
7-9-77

7-21-77
7-29-77

8-4-77
8-5-77

8-30-77
9-1-77

12.9
12. 5

12. 7
13. 3

9.8
8.8

8.9
8.4

6.8
9.3

ed Sa
8.0

8.5
10.4

9.4
10.3

10.8
I I.8

le not
10.9

9-21-77
9-22-77

10- Il-77
10-12-77

10-19-77
10-20-77

11-2-77
11-3-77

11-16-77
11-22-77

10.7
11.3

15.0
21.2

14. 3
12.5

13.0
'13.8

14.8
)1.8

Sary
9-10-77

2040-1010
e5

2225-0940
2020-0850

1900-0740
1850-0805

2100-0650
2140-0630

2130-0625
2200-0622

2342-0630
2115-0630

e5
2305-0745

2300-0730
2132-0755

2125-0646
2043-0701

2000-0645
2020-0800

used
2100-0755

2100-0745
2055-0815

1930-1030
1050-0800

1830-0845
1930-0800

1845-0745
1745-0730

1800-0845
2010-0800

4-13-77
Niss d

4-26-77
4-27-77

5-6-77
5-7-77

13.5 2135- 1105
Saryll 5

12.8 l2225-)040
11.7 (2140-1000

14.5 I3930-)905
13.1 '2000-0905

5-17-77
5-18-77

6-14-77
6-16-77

10. 8
8.1

9.2
10.0

2120-0805
2245-0650

2200-0710
2100-0657

6-24-77
6-24-77

8.9 2222-0715
9.9 2125-0720

~llS
7-9-77

Samp
7-29-77 10.3 2120-0735

9.5 . 2157-0728
9.3 2113-0630

3-4-77
8-5-77

8-31-77
9-1-77

10. 3
11.3

2000-0615
2010-0730

Saryle not
9-10-77 10.5

9-21-77 13.0
Sample not

used6

!

2030-0100

2000-0900
used 6-

10-11-77
10-12-77

10-19-77
10-26-77

11-2-77
11-3-77

11-16-77
11-22-77

'I2.8
23.4

14. 5
14.0

11. 5
14.0

15.5
12. 2

2015-0900
0935-0900

1915-0945
7030-1030

2030-0800
1800-0800

1315-0945
2035-0845

SAHPLES TAK

SANP ES TAK

d Sary)e
5

8.8 2210-0700

le not used6

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-24-77
6-25-77

Iiisse
7-9-77

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-9-77
9-10-77

9-21-77
9-22-77

10-11-77
10-12-77

10-19-77
10-26 '7
11-2-77
11-3-77

11-16-77
11-22-77

10.5
14. 3

15.2
12.5

9.3
7.9

8.8
8.7

8.4
9.4

5aryle 5

9.4

9.3
10.1

9.3
9.1

10.0
10. 0

9.8
10. 5

10.2
11. 2

12.5
25.3

13.5
14.0

11.6
14.0

13.8
13.0

2300-0930
2025-1045

1845-0955
1930-0800

2'135-0650
2250-0645

2145-0635
2155-0635

2217-0640
2140-0645

2204-0725

2130-0645
2100-0705

2129-0645
2120-0625

2100-0700
2030-0630

2115-0707
20)7-0647

2130-0745
2))5-0825

2100-0930
1015-1130

2015-0950
1930-0930

2025-0800
1730-0730

1745-0730
I'I5-1015

I )N OECE)SE

4-13-77 14.8 $200-)245
Hiss d Saryl o

4-13-77
His

4-26-77
4-27-77

5-6-77
5-7-77

5-17-77
5-18-77

6-14-77
6-16-77

6-24-77
6-25-77

'Iis
7-9-77

7-21-77
7-29-77

8-4-77
8-5-77

8-31-77
9-1-77

9-8-77
9-10-77

9-21-77
9-22-77

10-11-77
10-12-77

10-19-77
)0-26-77

)1-2-77
11-3-77

11-16-77
11-22-77

13.4
14. 5

11. 6
13.9

10.3
10.8

9.8
10.7

)0.0
10.2

ed Sary)
7.6

9.0
9.8

10. 7
10.8

10. 8
9.5

12. 3
11.9

12.7
11.2

13.5
25.3

14.0
13.3

10.3
14.0

13.5
12.1

2'130-1052
2140-1210

2020-0755
2015-10'IO

2105-0720
2120-0810

2125-0715
2100-0740

2122-0720
2106-0720

5

2257- 0635

2300-0800
2100-0645

2056-0740
2050-0735

2100-0745
2150-0715

2000-0815
1950-0745

2000-0840
2030-0740

1900-0830
0900-1015

1900-0900
1900-0815

2100-0715
1815-0815

1845-0815
2140-0945

'I4.5 2040-1115
ed Saty e5

IPick up date

Set tine - pick up tine
first samp) Ing period for the month

Second sanp) Ing period for the month

Our. ~ Duration in hours

55ample missed due to weather
6Net hung on bottom or damaged
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Table F-2

SPATIAL DISTRIBUTION OF ALEWIFE COLLECTED BY GILL NET , NINE MILE POINT VICINITY, 1977

15-ft Contour 30-ft Contour 40-ft Contour 60-ft Contour

Month
NMPW NMPP FITZ tNPE NMPW NMPP FITZ tlMPE tiMPW NMPP FITZ NMPE NMPW NMPP FITZ NMPE

AprI1

June

July

August

September

October

November

3.59 3.43 5.38 15.24 2.38 1.45 1.07 2.71 0 0

0 00 0' 00 0 0

4.29 0.98

0 0

1.98 1.17 7.43 2.52 0.74 0.22 0.85 0.23 0 0.12 0.83 2.11

0 0

0 0

0 0.07

0.11 0.80

0 0

0 0

0.53 0.10 0.57 1.85 . 1.65 0.99 0.60 0.87 0.38 0 0. 12 2.58 0.27 0.54 2.91 0

2.68 2.20 1.37 5.94 4.13 7.06 3.46 10.37 6.17 7.46 16.29 14.97 2.82 1.03 6.77 10.38

2.62 19.42 24.94 23.75 7.08 '.99 2.99 31.37 14.19 12.40 11.66 12.93 3.59 6.83 0.86 5.93

6.02 8.18 24.64 11.18 1.79 1.06 1.59 1.31 1.23 0.96 2.13 0.88 0.74 1.35 0.42 0.26

16.19 32.40 23.34 40.92 4.65 38.59 37.07 32.88 6.30 24.19 30.81 30.04 0.98 0.35 2.62 33.07

Annual Mean 6.58 8.36 10.96 12.67 2.80 7.29 5.96 9.97 3.53 5.64 8.27 8.06 1.05 1.27 1.71 6.31

(I) UnweIghted Mean Monthly Catch per 12-hr Set.



Table F-3

SPATIAL DISTRIBUTION OF RAINBOW SMELT COLLECTED BY GILL NET , NINE MILE POINT VICINITY, 19770)

15-ft Contour 30-ft Contour 40-ft Contour 60-ft Contour

Month tiMPW NHPP FITZ NMPE NMPW NMPP FITZ NMPE NMPW NMPP FITZ NMPE NMPW NMPE FITZ NHPE

April 16.37 15.61 1.80 8.81 12.48 2.00 17.31 6.23 3.93 3.15 15.29 11.26

1.55 2.52 1.89 0.71 0.23 0.94 7.54 1.32 1.61 2.44 6.00 2.47

2.81 1.53, 7.5Q 0.88

1.41 2.24 1.43 1.47

June

July

August

September

October

November

0.84 0.41 0.28 0.31 3.91 2.94 4.52

0.07 0 0 0 0.22 0.75 0.07

0 0 0 0 0.10 0 0

0 0 0 0 0.12 0.40 0

5.34 5.55 4.46 5.24 3.77

1.11 1.02 2.00 0.69 3.02

0 0 0 0 0

0 0.36 0.31 0 0

7.48 7001 12.12 4.07

8. 32 3. 08 8. 13 1. 78

0 Q.24 0 0.27

0.30 0.27 0. 12 0

1.60 2.12 1.81 3.27 0.76 0.96 3.05 8.91 0.58 1.37 5.63 9.54 1.46 2.13 6.17 5.14

1.17 2.10 2.72 1.62 2.57 1.87 3.32 2.76 1.34 0.99 3.38 8.93 0.93 3.90 2.94 1.46

Annual Mean 2.70 2.84 1.06 1.84 2.55 1.23 4.48 3.21 1.80 1.84 4.53 4.87 2.84 2.55 4.80 1.88

(I) Unweighted Hean Honthly Catch per 12-hr Set.



Table F-4

ML DISTRIBUTION OF SMALLMOUTH BASS COLLECTED BY GILL NET , NINE MILE POINT UICINITY, 1977

15-ft Contour 30-ft Contour 40-ft Contour 60-ft Contour

Month tiMPW NMPP FITZ NMPE tiMPW NMPP FITZ tiMPE'MPW NMPP FITZ NMPE NMPW NMPP FITZ NMPE

April 0 0 0 0 0 0 14 0 15 0 0 0 0 0 0 0 0

'June

0.12 0 0.44 0.11 0 0 0

0 043 047 032 012 014 0 0 0 0 0 0 0 0 0

0 0 0 0 0.15 0 0 0 0

July

August

September

October

November

0.46 0.38 0.12 0.31 0.19 0.36 0.27 0.08 0.32

0.48 0.21 0.79 0.36 0.57 0.88 0.38 0.13 0.33

P 017 0

0.62 0.65 0.24

0 0 0 0

0 0.49 0.40 0

0 0 0 0 0.27 0 0 0 0.11 0 0 0

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

025 0 0 0

0 012 0 0

0 1.21 0.38 0.25 0 0.11 0 0.38 0 0.15 0 0.38 0 0.16 0 0

Annual Mean 0.13 0.28 0.27 0.17 0.14 0.20 0.10 0.07 0.10 0.10 0.10 0.10 0.03 0.10 0.05 0

(I) Unweighted Hean Monthly Catch per 12-hr Set.



Table F-5

SPATIAL DISTRIBUTION OF WHITE PERCH COLLECTED By GILL NET , NINE gZLE POINT lIICINI~, ].977

Honth
15-ft Contour 30-ft Contour 40-ft Contour 60-ft Contour

NMPW NHPP FITZ NMPF NMPW NHPP FITZ NMPE NHPW NHPP FITZ NMPE NHPW NMPP FITZ NHPE „

April 0.73 0.62 1.76 2.67 0.69 0.71 0.22 0.38 0.14 0.13 1.25 0.14 0.26 0.05 0.07 0

Hay

June

July

1.86 12.55 5.89 8.82 1.36 1.30 1.30 0.39 0.44 0.42 . 0.97 0.76 0

3.30 3.42 2.07 13.99 0.70 1.20 0 0.40 0.27 0.10 0 0 0

7.48 7.06 9.77 19.37 1.01 2.39 3.80 7.45 0.73 1.17 4.19 '.07 0

010 0 0

0 0 0

0 0 0

August

September

October

November

4.37 7.42 4. 50 14.09 0.10 0. 36 0.92

9. 87 15.80 7.41 6.95 1.38 1. 34 1.09

1.68 0.26

2.69 0.69

0.27 0.31 0.24 0 0.24 0 0.12

1.49 0.54 0;26 - 0 0.23 0 0. 13

7.04 31. 18 16.38 13.38 6.70 5 . 65 10.57 10.48 6.51 7.50 12.62 18.57 1.74 5.35 6.26 4.79

0.11 2.38 2.04 2.61 1.17 0.51 3.55 2.76 1.02 2.14 4.08 5.34 1.22 2.85 8.25 10.09

Annual Hean 4.35 10.05 6.23 10.23 1.64 1.68 2.68 3.28 1.26 1.65 3.00 3.92 0.40 1.10 1.82 1.89

(I) Unweighted Mean Honthly Catch per 12-hr Set.



Table F-.6

SPATIAL DISTRIBUTION OF YELLOW PERCH COLLECTED BY GILL NET ~ N
(l)

Month 15-ft Contour 30-ft Contour 40-ft Contour 60-ft Contour

NHPW NHPP FITZ NHPE NMPW NMPP FITZ NHPE NHPW NHPP FITZ NHPE NHPW NHPP FITZ NHPE

April 0.15 0 0.15 0.23 0 0
"

0 0 0 0 0 0 0 0 0

0.32 3.17 2.78 0.85 0 0.13 0.14 0.26 0 0.10 0 0.11 0 0 0 0

June 1.70 2.62 1.33 3.31 0.64 0.43 0.53- 1.24 0.29 0.11 0.36 0 0 0 0 0

July

August

September

October

November

7.17 7.31 9.62 4.90 0.65 0.84 „ 0.38 1.07 0.32 0.74 1.11 0.46 0.15 0.13 0.44 0.51

3.55 2.86 2.16 2.78 1.01 0.37 1.53 0 1.15 0.35 0.41 0 . 0.13 0.11 0.26 0

2.71 4.16 4.30 11.28 0.35 0 0.69 0.23 0.61 0 0.11 0.87 0 0 0.36 0.13

0.77 1.53 4.14 3.71 1.95 1.09 1.76 2.40 1.01 1.03 2.60 3.00 0.87 2.03 1.34 3.28

0.47 0 0.36 1.46 0.20 0.39 0.12 0 0 0.47 0.11 0.12 0.09 0.13 0.25 0

Annual Mean 2.11 2.71 3.11 3.56 0.60 0.41 0.64 0.65 0.42 0.35 0.59 0.57 0.16 0.30 0.33 0.49

(I) Unweighted Hean Monthly Catch per 12-hr Set.



Table F-7

SPATIAL DISTRIBUTION OF TOTAL CATCH (ALL SPECIES COMBINED) COLLECTED BY BOTTOM TRAWL

NINE MILE POINT VICINITY, 1977

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR 60-FT DEPTH CONTOUR

DATE

12 Apr

12 Apr

27 Apr
27 Apr

10 Mayll May

24 May
24,25 May

15 Jun
14,15 Jun

1128

2345

'0735
0004

0955N
0035

0930
2248

1157
2255

1 4 5

8 7 7

0 0 0
0 2 11

0 ld 27
1 4 6

28 12 2
3 2

'

0 0 0
4 0 4

DAY NMPP/
NIGHT NMPW FITZ NMPE MEAN

3.3

7.3

0
4.3

9.3
3 '

I

14.0
4.7

0
~ 2.7

NMPP/
NMPW FITZ NMPE

0 3 105

0 1 768

0 0 0
0 0 12

ld Od 7

4 6 1

0 5 188
3 5 47

0 0 156
8 1 39

MEAN

36.0

256.3

0
4.0

2.6
3.7

64.3
18.3

52.0
16.0

NMPP/
NMPW FITZ NMPE MEAN

0 0 0
5 8 3

0
5.3

ld 1 205
5 11 8

69.0
8.0

5 Od
'1

2 26 51

0 4 3
3 3 43

8.7
26.3

2.3
16.3

1 0 925 308.7

0 1 2615 872.0

DAILY
MEAN

247.3

2.3

16.1

22.7

28 Jun
28,29 Jun

0925
2310

Od Od Od

2 2 8
0
4.0

0 0 0
2 1 44

0
15.7

Od Od Od

0 33 5
0

12.7

14.9

5.4

Catch per 15-min effort (+ 1 min)
bEarliest time period recorded for sampling date

Standard Yankee Trawl
d

Not a standard 15 (+ 1) minute tow

1



SPATIAL DISTRIBUTION OF

:
Table F-7 (CONTD)

TOTAL CATCH (ALL SPECIES COMBINED) COLLECTED BY BOTTOM TRAWL
NINE MILE POINT VICINITY, 1977

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR 60-DEPTH CONTOUR

DATE
DAY NMPP/
NIGHT NMPW FITZ NMPE MEAN

NMPP/
NMPW FITZ NMPE

NMPP/
MEAN NMPW FITZ NMPE MEAN

DAILY
MEAN

6 Jul
5,6 Jul

19 Jul
19,20 Jul

2 Aug
3p4 Aug

1302
2238

1130N
2151

1029
2354

0 0 0
31 0 9

0 0
0 0

0 0 . 0
0 0 30

0
13 .3

0
10.0

0 0 0
2 6 394

0 0 0
1 0 0

0
~ 6

0
134. 0

0
0.3

0
2.0

0 0~ Od
15 9 38

0 0 0
13 2 160

0 0 0
0 0 154

0
20 ..7

0
58.3

0
51.3

28.0

9.8

10. 6
16 Aug

26,27 Aug

8 Sep
7,8 Sep

0906 508 2165 0
0055 215 5 249

0943 14 111 . 312
2115 134 316 147

891.0
156.3

145.7
199.0

0 0 0
8 55 29

0
30.7

214 156 202 190. 7
96 1353 3905 1784.7

0 0
12 1

0 0
57 9

0
86

0
50

0
33.0

0
38.7

185. 2

393.1
23 Sep
20 Sep

1110
1955

0 0'
85 56 259

0
133.3

0 0 0
34 29 118

0
60.3

0
'

15 0
1

10
0.3
8.3

33.7

Catch per 15-min effort (+ 1 min)
Earliest time period recorded for sampling date-
Standard Yankee Trawl

d Not a standard 15 (+ 1) minute tow



Table F-7 (CONTD)
a

SPATIAL DISTRIBUTION OF TOTAL CATCH (ALL SPECIES COMBINED) COLLECTED BY BOTTOM TRAM

NINE MILE POINT VICINITY, 1977

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR 60-FT DEPTH CONTOUR

DATEe

5,7 Oct
5 Oct

25 Oct
25 Oct

1 Nov
1 Nov

15 Nov
15 Nov

1556
1925

1 0 0
1 0 0

0.3
0.3

1 0 0
1 1 107

1435
1910

1243
17,40

1304
1541

0 0
1 0

0 0
6 2

0 0
0 0

0
0.3

0
2.7

0
0.3

0 0
0 0

0 0
0 1

0 0
3 1

0
41

7

12

DAY NMPP/ NMPP/
NIGHT NMPW FITZ NMPE MEAN NMPW FITZ NMPE MEAN

0.3
36.3

0
14.0

2.3
5.0

0
9

0
68

0
32

6

38

NMPP/
NMPW FITZ NMPE

0 0 0
3 4 30

0 0 0
5 0 0

MEAN

0
12.3

0
1.7

0
27.0

2.0
24.0

DAILY
MEAN

8.3

0.3

7.3

16 Dec

Annual
Mean

1416 NS NS 0 0

'34.5 143.3 20.4
30.7 24.8 46.3

NS 0 0

13.5 9.6 39.1
10.1 91.3 345.2

NS 0 0

0.4 0.3 68.3
11.0 7.1 209.9

5.7
0

Catch per 15-min effort (+ 1 min)

Earliest time period recorded for sampling date
c Standard Yankee Trawl
d Not a standard 15 (+ 1) minute tow

No trawl samples taken after 16 December, 1977 day samples.

NS = No sample taken due to weather

e



Table F-'8

SPATIAL DISTRIBUTION OF ALEWIFE COLLECTED BY BOTTOM TRAWL
NINE MILE POINT VICINITY, 1977

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR 60-FT DEPTH CONTOUR

NMPP/ NMPP/
NMPW FITZ NMPE MEAN NMPW FITZ NMPE

NMPP/
MEAN NMPW FITZ NMPE MEAN

DAILY
MEAN

12 Apr

12 Apr

27 Apr

27 Apr

10 May

11 May

24 May

24,25 May

15 Jun

14,15 Jun

28 Jun

28,29 Jun

1128

2345N

0735

0004

0955

0035

0930

2248

1157

2255

0925

2310

1 3 3

2 0 1

0 0 0

0 0 9

0 0 0

1 2 4

28 12 2

2 2 5

0 0 0

1 0 1

Od Od Od

0 0 1

2.3

1.0

3.0

2.3

14.0

3.0

0.7

0.3

0 0 103

0 0 677

0 0 0

0 0 8

0 0 6

3d 4d

0 5 188

3 5 36

0 0 0

0 1 4

Od Od Od

1 1 4

34.3

225.7

2.7

2.0

2.7

64.3

14.7

1.7

2.0

1 . 0 895

.0 0 2543 ~

0 0 0

1 1 3

0 1 195

2d 8 .1

5 0 20

2 17 18

0 0 1

1 1 3

Od Od Od

0 0 0

298. 7

847.7

1.6

65.3

3.7

8.3

12.3

0.3

1.7

234.94

1.22

12.67

19.44

0.72

0.39

Catch per 15-min effort (+ 1 min)

Earliest time period recorded for sampling date

Standard Yankee Trawl
dNot a standard 15 (+ 1) minute tow



Table F-8 (CONTD)
SPATIAL DISTRIBUTION OF ALEWIFE COLLECTED BY BOTTOM TRAWL

NINE MILE POINT VICINITY, 1977

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR 60-FT DEPTH CONTOUR

DATE

DAY

NIGHT
NMPP MPP/

NMPW FITZ NMPE MEAN NMPW FITZ NMPE

MPP

MEAN NMPW FITZ NMPE MEAN

DAILY
MEAN

6 Jul

5,6 Jul

19 Jul

19,20 Jul

2 Aug

3,4 Aug

16 Aug

26,27 Aug

8 Sep

7,8 Sep

23 Sep

20 Sep

1302

2238

1130

2151

1029

2354

0906

0055

0943

2115

1110

1955

0 0 0

0 0 1

0 0 0

0 0 0

0 0 0

0 0 30

508 2165 0

214 5 247

14 111 312

130 306 147

0 0 0

67 47 259

0.3

0

10.0

891.0

155.3

145.7

194.3

124. 3

0 0 0

2 1 18

0 0 0

0 0 0

0 0 0

0 0 1

0- 0 0

8 42 0

~ 0

7.0

0.3

16.7

0 0

25 17

0

37 26.3

214 156 202 190. 7

21 1346 3855 1740.7

0 0

3 1

0 0

48 4

0 0

11 0

0

41

0

48

0 0 0

0 0 2

0 0 0

2 0 0

0 .0

0 0

0.7

0.7

15.0

33.3

6.0

1.33

0.11

1.72

179.67

384.11

26.11

Catch per 15-min effort (+ 1 min)

Earliest time period recorded for sampling date

Standard Yankee Trawl

Not a standard 15 (+ 1) minute tow



Table F-8 (CONTD)

SPATIAL DISTRIBUTION OF ALEWIFE COLLECTED BY BOTTOM TRAWL
NINE MILE POINT VICINITY, 1977

DATE
DAY

b

NIGHT
20-FT DEPTH CONTOUR

NMPP/
NMPW FITZ NMPE

40-FT DEPTH CONTOUR 60-FT DEPTH CONTOUR
NMPP/

NMPW FITZ NMPE

NMPP/
MEAN NMPW F ITZ NMPE MEAN

DAILY
MEAN

5,7 Oct

5 Oct

25 Oct
25 Oct

1 Nov .

1 Nov

15 Nov
15 Nov

16 Dec

Annual
Mean

1556

1925

1435N
1910

1243D
1740N

1304
1541N

1416

D

N

1 0 0

0 0 0

0 0 0
0 0 0

0 0 0
3 0 0

0 0 0
0 0 0

NS NS 0

34.5 143.2 18;6
26.3 22.6 44.1

0.3

0
0

0
1.0

'0

0 0 0

0 0 3

0 0 0
0 0 0

0 0 0
0 0 15

0 0 0
0 0 4

NS 0 0

12.6 . 10.1 29.4
3.9 88.6 291.4

1.0

0
00

0
5.0

0'.3

0 0 0

1 0 1

0 Od 0
4 0 0

0 0 0
4 1 37

0 0 1

10' 7

0 NS 0 0

0.4 0.1 65.4
5.6 2.1 169.4

0.7.

0
1.3

0
14.0

. 0.3
5.7

0.33

0.22

3.33

1.22

Catch per 15-min effort (+ 1 min)
Earliest time period recorded for sampling date

Standard Yankee Trawl

Not a standard 15 (+ 1) minute tow.

~ No samples were taken after 16 December, 1977 day samples.

NS =. No sample taken due to weather



Table F-9

SPATIAL DISTRIBUTION OF RAINBOW SMELT COLLECTED BY BOTTOM TRAWL

NINE MILE POINT VICINITY, 1977

DATE

DAY

NIGHT NMPP/
NMPW FITZ NMPE MEAN

20-FT DEPTH CONTOUR

NMPP/
NMPW FITZ NMPE MEAN

40-FT DEPTH CONTOUR
NMPP/

NMPW FITZ NMPE MEAN

60-FT DEPTH CONTOUR
DAILY
MEAN

12 Apr

12 Apr

1128D

2345 0.7

2

'1 89

1,0

30.0 ~

Od Od 26

0 1 61

8.7

20.7

10.17

27 Apr

27 Apr

0735

oooo" 0.7

.0 0

4. 1.3

0 0

3.7
-'0. 94

10 May

ll May

24 May

-24 May

15 Jun

14,15
'Jun

28 Jun
20, 29

Jun

0955

0035

0930

2248

1157

2255"

0925

2310

d

0 0

Od. 1

0''
5

0.3

1.7

1.7

2.0

0

Qd 2d 0

0

ll
0 156

0 35O'''
0 40

0.7

0.7

0

3.7

52.0

14. 3

0

13.7

0

2d

Od

0 8d

3 6

0 0

9d 33

4 2

2 40

Od Od

3 5

2.7

3.7

14.0

2.0

14.3

2.7

1.33

3.22

14.06

3.06

Catch pet 15-min effort (+ 1 min)

Earliest time period recorded for sampling date

Standard Yankee Trawl

Not a standard 15 (+ 1) minute tow



Table F-9 (CONTD)
a

SPATIAL DISTRIBUTION OF RAINBOW SMELT COLLECTED BY BOTTOM TRAWL

NINE MILE POINT VICINITY, 1977

DATE
DAY

b

NIGHT
20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR

MPP/
NMPW FITZ NMPE MEAN

NMPP/
MEAN NMPW FITZ NMPE

60-FT DEPTH CONTOUR

NMPP/
NMPW F ITZ NMPE MEAN

DAILY
MEAN

6 Jul
5,6 Jul

1302N
2238

0 0 0
30 0 8

0
12.

0 0 0
0 5 365

0
123.3

0
14 9 34 19 0

25.83

19 Jul
19,20 Jul

1130

2151

0 0

0 0

0 0

0 0

0 0 0 0 0

0. 11 2 160 57.7
9.67

2 Aug

3,4 Aug

16 Aug.

26,27

Aug'029
2354N

0906

0055

0 0

0 0

0.7

0

0

0

13

0

5d

0

29 14.0

0 0

8 0

0 0 0

0 0

0

154

0

45

51:3

17.7

8.83

5.39
8 Sep

7,8 Sep

23 Sep
20 Sep

0943N
2115

1110N
1955

0
13

0
4.0

0
6.0

0 0
75 7

0 0
8 10

0
48

0
80

0
43.3

0
32.7

0
9

0, 0
2 0

0
5.0

0.3
1.7

8.7

6.78

Catch per 15-min effort (+ 1 min)

Earliest time period recorded for smapling date.
Standard Yankee Trawl

Not a standard 15 (+ 1) minute tow



Table F-9 (CONTD)

SPATIAL DISTRIBUTION OF RAINBOW SMELT COLLECTED BY BOTTOM TRAWL ,
NINE-MILE POINT VICINITY, 1977

DAY

DATE e - NIGHT NMPP/
NMPW FITZ NMPE MEAN

20-FT DEPTH CONTOUR 40-FT DEPTH CONTOUR
NMPP/

NMPW FITZ NMPE MEAN

60-FT DEPTH CONTOUR
NMPP/

NMPW FITZ NMPE MEAN

DAILY
MEAN

5,7 Oct
5 Oct

25 Oct
25 Oct

1556N
1925

1435N
'1 910

1 Nov 1243N
1 Nov 1740

0
1.0

0 0
0 0

0 0
0 25

0
8.3

0 0 0
0 101 34.0

0 0
4 29

Od 0
0 0

0 0
2 30

0
11.3

0
0.3

0
11.0

7.50

0.05

3.39

15 Nov
15 Nov

16 Dec

Annual
Mean

13048
1541

1416

0 0 0
0 0 1

NS NS 0

0 0 0
3.3 1.1 1.6

0
0.3

0 0 7
3 1 1

.2. 3
1.7

NS 0 0 0

0.1 0.1 9.8
6.1 2.4 52.1

0
20

4
29

0 0.2 2.4
4.6 2.9 39.4

1.3
16.7

3.72

a
Catch per 15-min effort (+ 1 min)

b Earliest time period recorded for sampling date
c Standard Yankee Trawl
d

Not a standard 15 (+ 1) minute tow

No samples were taken after 16 December, 1977 day samples.

NS = No sample taken due to weather



Table F-10

SPATIAL DISTRIBUTION OF TOTAL CATCH (ALL SPECIES COMBINED) COLLECTED BY SEINE ,
NINE MILE POINT VICINITY, 1977

DATE START TIME
NMPM

STATION
NMPP FITZ

DAILY
MEAN

7 APR

18 APR

4,5 MAY

20 MAY

13 JUN

28 JUN

12 JUL

30 JUL

ll AUG

26 AUG

13 SEP

29 SEP

14 OCT

29 OCT

9 NOV

30 NOU

1720

1530

1700

0815

1750

2110

1945

1917

1900

1620

1720

1730

0945

1530

1600

1445

5

3

14

82

561

70.7

18

94

40

265

951

4

214

64

104.0

149

185

22.6

NS

14

467

101

10

40.0

3.7

0.5

1.3

6.0

24.8

2.0

9.5

67.8

323.5

238.5

72.5

120.3

53.5

16.3

59.6

Number of fish per haul

Earliest time period for sampling date

No seine samples were taken in December 1977

NS = No sample taken; ice covered station



Table F-ll
SPATIAL DISTRIBUTION OF ALEWIFE COLLECTED BY SEINE

NINE MILE POINT VICINITY, 1977

DATE

7 APR

18 APR

4,5 MAY

20 MAY

13 JUN

28 JUN

12 JUL

30 JUL

ll AUG .

26 AUG

13 SEP

29 SEP

14 OCT

29 OCT

9 NOV

30 NOV

START TIME

1720

1530

1700

0815

1750

2110

1945

1917

1900

1620

1720

1730

0945

1530

1600
1445

NMPW

- 3

14

82

535

435

67.1

STATION

0.9.

0

149

185

21.1

NMPE

NS

0

10

1.6

DAILY
MEAN

0.7

1.3

3.5

0.8

1.0

6.0

58.3

i 134 3

0

46.5

110.3

0.3
0

Number of fish per haul
bEarliest time period for sampling date

'

No seine samples were taken in December l977

NS = No samples taken; ice covered station

~ ~ i t 0



Table F-12

SPATIAL DISTRIBUTION OF WHITE PERCH COLLECTED BY SEINE ,
NINE MILE POINT VICINITY, 1977

DATE c START TIME STATION
NMPP FITZ NMPE

DAILY
MEAN

7 APR

18 APR

4„5 MAY

20 MAY

13 JUN

28 JUN

12 JUL

30 JUL

11 AUG

26 AUG

13 sEP..

29
sEP'4

OCT

24 OCT

9 NOV

. 30 NOV

ANNUAL MEAN

1720

1530

1700

0815

1750

2110

1945

1917

1900

1620

1720

1730

0945

1530
-1600
1445

26

0

1.8

0

6

22

892

165

2

0

0
68.0

0'S

399

86

0

0

0

0
32.3

0

1.5
111;8

223.0

21.8

0.5
41.3

0.5
0

0
25.5

Number of fish per haul

Earliest time period for sampling date
No seine samples were taken in December 1977

NS = No sample taken; ice covered station



Table F-13
SPATIAL DISTRIBUTION OF YELLOW PERCH COLLECTED BY SEINE ,

NINE MILE POINT VICINITY, 1977

DATE

7 APR

18 APR

4,5 MAY

20 MAY

13 JUN

28 JUN

12 JUL

30 JUL

11 AUG

26 AUG

13 SEP

29 sEP

14 OCT

24 OCT

9 NOV

30 NOV
ANNUAL MEAN

START TIME

1720

1530

1700

0815

1750

2110

1945

1917

1900

1620

1720

1730

0945

1530
1600
1445

0

0

STATION

0

21

0

0

2

2.1

FITZ

0

0.1

NMPE

0
0

~ 0
0.4

DAILY
MEAN

1.3

5.3

0.8

0.8

0.3
1.0

0;3

0.5

0
0.5'

0

0
0.7

Number of fish per haul

Earliest time period for sampling date

No seine samples were taken in December 1977

NS = No sample taken; ice covered station



Table F-14
aSPATIAL DISTRIBUTION OF TOTAL CATCH (ALL SPECIES COMBINED) COLLECTED BY TRAP NET

NINE MILE POINT VICINITY, 1977

DATE NMPW

STATION

FITZ NMPE

DAILY
MEAN

25, 26 MAY

14, 15 JUN

28, 29 JUN

14, 15 JUL

27, 28 JUL

11, 12 AUG

26, 27 AUG

13, 14 SEP

29, 30 SEP

18, 19 OCT

25, 26 OCT

09, 10 NOV ~

30 NOV, 1 DEC

12

13

12

4

13

18

10

4

15

1.0

7.8

6.5

3.0

1.5

0.8

12.3

4.5

1.5

1.0

4.3

2.3

0.3

2.7 4.8 3.2 3.5 3.6

Number of fish per haul
b

No trap net samples were taken in December
c
Trap nets were set at the 15-ft contour for the first two sampling periods.
All other sets were at the 20-ft contour.



Table F-15

LENGTH FREQUENCY OF ALEWIFE COLLECTED BY

GILL NET DURING 1977,
NINE MILE POINT UICINITY

Length
Range

(mm) Apr
71 — 80
81 — 90
91- 100

101- 110
111- 120 6
121- 130 31
131- 140 33
141- 150 44
151- 160 162
161- 170 439
171- 180 206
181- 190 15
191- 200 1

201- 1

211- 220 1

221- 239

May

1

22
220
205

59
100
357
365

38
1

Jun

1

23
30
76

115
90
24

2

Jul

1

2
26

119
442
572
242

66
7

Aug

3

9
96

104
44

~ 3
3
1

Sep Oct

30
47
23
19

5

Nov

1

10
36
30
17
10

3



Table F-16

LENGTH FREQUENCY OF RAINBOW SMELT COLLECTED BY

GILL NET DURING '1977,
NINE MILE POINT VICINITY

Length
Range

(mm)
71- 80
81 — 90

100

Apr Nay Jun Jul Aug Sep Oct Nov

101- 110
111- 120 2
121- 130 3
131- 140 . 29
141- 150 183
1 51- 160 282
161- 170 198
171- 180 70
181- 190 13
191- 200 17

1

2
13
45
83
66
39
17

4

3
13
32
77

106
94
51
20

1

2
23
19
35
17
21'1

1

6
2
1

52
106
104

58
21

2
15
41
96
77
50
32

201- 210
211- 220
221- 230
231- 240
41- 250

251 — 260
261 — 270
271- 280
281 — 290
291 — 300
301- 310
311- 320

13
4
2
4
4
1

2

4
4
3
3

9
7
6
3

4

2
2

1

5
1

1

5
2
1



Table F-17

LENGTH FREQUENCY OF SMALLMOUTH BASS COLLECTED BY

GILL NET DURING 1977,
NINE MILE POINT VICINITY

Leng th
Range

mm
Apr May Jun Jul Aug Sep Oct Nov

141-
151-
161—
171-
181—
1

201—
211-
221—
231-
241—
251-
261—
271—
281—
291—
301—
311-
321—
331—
341—
351—
361-
371-
381—
391—
401-
411-
421—

150
160
170
160 ~~-

190-
200
210
l+0

230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

1

2
1

2
2

3.
1

4
7
5
9

4
2
2
1

2
1

2
3

1

1

1

3
1

4
2
2



Table F-18

'ENGTH FREQUENCY OF WHITE PERCH COLLECTED BY

GILL NET DURING 1977,
NINE MILE POINT VICINITY

Length
Range

(mm) A r Ma Jun Au Sep Oct Nov
51-
61-
71-
81-
91-

101-
111—
121-
131-
141—
151-
16'-
171—
1 8's—
191—
201-
211-
221-
231-
241-
251-
26'.—
271-
281—
291—
301-
311-
321-
331—
341-
351-
361-
401-
411-

60
70
80
90

100ll
120
130
140
150
160
1?0
180
190
200
210
220
230
240
250

270
200
290
300
3'0
320
330
340
350
360
370
4'0
420

6
7
1

4.
2
5

12
17
11
10

10
2
6

16
20

8
5
3

20
62
49
30
20

16
42
36
36
24

17 12
13 14
12 2

3 5
5 - 2

9
19
23
27
63
62
81

3
84
70
28
25
17
10

?

9
12
36
36
53 -.

48
40
15
10

3
21
22
15

6
2
1

1

3
26
38
52
71
61
41
21
12

9
1

6
5

34
406
375

82
42
14

2

1

7
28
47
69
35
20

4

11
149
136

37
29

7



Table F-19

LENGTH FREQUENCY OF YELLOW PERCH COLLECTED BY

GILL NET DURING 1977
NINE MILE POINT VICINITY

Length
Range

(mm)
71-,
81- 90
91- 100

Apr May Jun Jul Aug Sep Oct Nov

101- 1 10
111- 120
121- 130
131- 140
141- 150
151- 160
161- 170
171- 180
181- 190
191- 200
201- 210
211- 220
221- 230
231- 240
241 — 250
251-
261 — 270
271- 280
281- 290
291- 300

2

3

17
10

7
3 5
1 13

6
5
2
1

3
7
3
9
4
2
6
7

12
6

11
4
3
2
8

13
7
7
2
1

7
9

14
13
31
22
16
28
46
30
24
22
15

8
9

20
13
5
3
5

5
12

23
25
12
16

5
5

10
11

2
5

3
5

19
36
47
33
34
11
14
15

9
9
2
1

1

29
10

11
8

36
59

30
17

9

1

1

2
6

10

311- 320
321- 330
331- 340



Table F-20

LENGTH FREQUENCY OF ALEWIVES COLLECTED BY TRAWLING
IN VICINITY OF NINE MILE POINT, 1977

Length Range
(mm) Apr May Jun Jul Aug Sep Oct Nov

11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

101-110"
111-120
121-130
131-140
141-150

1 1

11 20 — 1

40 59 6 .9

79 101 6 9

13
57 33
61 222 — 1

65 323 2
4'8

124 ',2 28
21 23 5 30

2 4 — 10
1 1

151-160
161-170
171-180
181-190

56 39 5 6 — — —
1

60 32 2' —
.
— — 3

25 20 2
2 3

Table F-21

LENGTH FREQUENCY OF RAINBOW SMELT COLLECTED BY TRAWLING
IN VICINITY OF NINE MILE POINT, 1977

Length Range
(mm) Apr May Jun Jul Aug Sep Oct Nov

21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

101-110
111-120
121-130
131-140
141-150
151-160
16'1-170
171-180
181-190
191-200

10 11'
1 '1 — 1 48 39 5 6

10 7 9 13 46 80 15 43
32 22 53 29 3 37 25 37
36 32 50 29 1 9 20 19
14 7 35 42 4 2 1 6

2 1 7, 14 16 1 — 1

3 1 9 21 10 — — 1

4 — ll 7 — 4
4 — 5 8 — 3 1

9 1 4 7 — — 1, 4
20 4 — 5 — 2 2 3
12 3 2 3 —

1 —
1

12 1 2 6 — — — 3
7 — 1 1 — — 1 3
3 2 — 1 — 1

1 1 3 1

F-35



Table F-22

LENGTH FREQUENCY OF ALEWIVES COLLECTED BY SEINING
IN VICINITY OF NINE MILE POINT, 1977

Length Range
(mm) Apr. May Jun Ju1 Aug Sep Oct Nov

11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

101-110
111-120
121-130
131-140
141-150
151-160
161-170
171-180

1

4
6
4
,3
1

2

1

3

2
65 2 30
13 20 11

1 19 14
27

3
1

Table F-23

LENGTH FREQUENCY OF WHITE PERCH COLLECTED BY SEINING
IN VICINITY OF NINE MILE POINT, 1977

Length Range
(mm)

21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

101-110
111-120
121-130

Apr May Jun Jul Aug Sep Oct Nov

14 1

12 2
28 4
35 4
18 6 1

20 18 1

1 6 8
20
12

1

7-36



Table F-24

LENGTH FREQUENCY OF YELLOW PERCH COLLECTED BY SEINING
IN VICINITY OF NINE MILE POINT, 1977

Length Range
(mm) Apr Nay Jun Ju1 Aug Sep Oct Nov

21-30
31-40
41-50
5 -60
61-70
71'-80
81-90
91-100

101-1 0
111-120
121-130
131-140
141-150
151-160
161-170
171-180
181-190
191-200
201-210

2
1

1

3
1

3 1

2
3
1

5

4
1 1

1 1

1

2

F-37



Table F-25

COEFFICIENTS OF MATURITY(1) FOR SMALLMOUTH BASS COLLECTED BY GILL NET
AT CONTROL (NMPW AND NMPE) AND EXPERIMENTAL (NMPP AND FITZ)

TRANSECTS, NINE MILE POINT VICINITY, 1977

Month

Males

Control Transects Experimental Transects

Females

Control Transects Experimental Transects

June

July

August

September

'October

November

NT

0.15 + 0.01

0.20 + 0.10

0.75 + 0.32

0.43 + 0.15

NT

0.36 + 0

0.24 + 0.07

0.42 + 0.27

0.43.+ 0.13

NT

NT

3.26 + 1.46

0.87 + 0.41

1.37 + 0.60

NT

0.87 + 0.36

2.16 + 1.21

1.16 + 0.81

0.88 + 0.35

NT

(1) Mean monthly Coefficient of Maturity + Standard deviation
(2) Only four smallmouth bass were collected in October

(3) Only one smallmouth bass was collected in October



Table F-26

COEFFICIENTS OF MATURITY(l) FOR WHITE PERCH COLLECTED BY GILL NET
AT CONTROL (NMPW AND NMPE AND EXPERIMENTAL (NMPP AND FITZ)

TRANSECTS, NINE MILE POINT VICINITY, 1977

Month

Males

Control Transects Experimental Transects

Females

Control Transects Experimental Transects

June

July

August

September

October

November

3.56 + 1.25

2.31 + 1.13

0.31 + 0.23

1.08 + 1.07

3.73 + 1.64

3.84 + 4.84

3.40 + 1.64

2.26 + 1.07

0.25 + 0.15

0.79 + 0.84

2.70 + 1.60

1.16 + 0.72

6.94 + 3.00

3.39 + 5.20

0.91 + 0.46

0.93'+ 0.37

2.60 + 1.04

1.70 + 1.21

6.96 + 2.44

2.80 + 1.20

0.89 + 0.40

1.10 + 0.63

1.48 + 0.83 .

1.27 + 1.14

(1) Mean Monthly Coefficient of Maturity + Standard deviation



Table F-27

COEFFICIENTS OF MATURITY(l) FOR YELLOW PERCH COLLECTED BY GILL NET
AT CONTROL (NMPW AND NMPE) AND EXPERIMENTAL (NMPP AND FITZ)

TRANSECTS, NINE MILE POINT VICINITY, 1977

Month

Males

Control Transects Experimental Transects
Females

Control Transects Experimental Transects

June

July

August

September

October

November

0.66 + 0.68

0.40 + 0.34

0.69 + 0.63

5.46 + 2.62

7.76 + 2.36

6.34 + 0.85

0.52 + 0.40

0.32 + 0.35

0.91 + 1.05

3.80 + 2.30

7.80 + 1.71

5.77 + 0.66

1.21 + 2.01

0.53 + 0.27

1.09 + 0.63

1.69 + 0.62

4.08 + 1.64

7.08 + 1.41

0.92 + 0.27

0.74 + 0.36

0.81 + 0.37

1.69 + 0.67

2.97 .} 1.86

5.80 + 2.47

(1) Mean Monthly Coefficient of Maturity + Standard deviation



Table F-28

FECUNDITY OF ALEWIVES COLLECTED BY GILL NET IN THE VICINITY
OF NINE. MILE POINT, 1977

Length No of Total Length (™) No pf Yolk Eggs
Class (mm) Fish Mean Range Mean SD*

141-150

151-160

161-170

171-180

181-190

3

10

4

1

1

147

156

165

179

183

146-147

152-159

163-168

10,280

17,532

23,568

26,230

20,328

725

5,902

7,358

*Standard deviation

Table F-29

FECUNDITY OF RAINBOW SMELT COLLECTED BY GILL NET IN THE

VTCINITY OF NINE MILE POINT, 1977

Length No. of
Class (mm) Fish

Total Length (mm)

Mean Range
No. of Yolk Eggs
Mean SD*

151-160

161-170

*Standard deviation

156

169 168-170

9,900

11,320 3,195

F-41



Table F-30

FECUNDITY OF SMALLMOUTH BASS COLLECTED BY GILL NET IN THE

VICINITY OF NINE MILE POINT, 1977

Length No. of No. of Yolk Eggs
Total Length mm

Class (mm) Fish Mean Range Mean SD*

271-280

331-340

351-360

361-370

381-390

391-400

*Standard deviation

280

337

357

365

384

392

355-359

382-385

2,840

6,239

6,280

5,570

8,862

20,371

694

3,184

Table F-31

No. of Yolk Eggs
Mean SD*

Length
Class (mm)

FECUNDITY OF WHITE PERCH COLLECTED BY GILL NET IN THE

VICINITY OF NINE MILE POINT,
1977'pp

f Tota 1 Length(mm)
Fish Mean Range

141-150

161-170

201-210

211-220

221-230

231-240

241-250

251-260

291-300

311-320

*Standard deviation

227

234

250

260

298

320

232-238

146

170

210

218 215-220

9,258

24,101

90,158

75,998

80,210

100,171

93,401

173,694

489,652

150,834

27.,704

28,688

F-42



Table F-32

AGE CLASS DISTRIBUTION OF SKDLMOUTH BASS COLLECTED BY GILL
NET AT CONTROL (NMPW AND NMPE) AND EXPERIMENTAL (NMPP

AND FITZ) TRANSECTS, NINE MILE POINT VICINITY, 1977

Control Transects

Total Length (mm)

Class No. . Mean Range No.

Experimental Transects

Total Length (mm)

Mean Range

0

I
II
III
IV

VI

VII

VIII
IX

X

XI

0

0

2

2

15

2

4

2

1

3

2

1

193.0

238.0

281. 6

293..0

339.2

357.5

421.0

388.3

391. 0

403.0

0

0

180-206 2

237-239 0

244-318 17

260-326 1

327-351 2

356-359 2

1

377-410 3

385-397 1

1

180.5 177-184

274. 6

308.0

374.0

368.5

373.0

220-314

356-392

355-382

389.0 365-429

396.0

392.0

F-43



Table F-33

AGE CLASS DISTRIBUTION OF WHITE PERCH COLLECTED BY GILL NET
AT CONTROL (NMPW AND NMPE) AND EXPERIMENTAL (NMPP AND

FITZ) TRANSECTS, NINE MILE POINT VICINITY, 1977

Age
Class

Control Transects
Total Length (mm)

No. Mean Range N

Experimental Tr ansects

Total Length (mm)

o. Mean Range

0

I
II
III
IV

V

VI

VII

5 100. 2 85-123 14

0 0

4 191. 8 150-222 11

10 210.7 184-238 14

16 223.3 217-234 20

7 237.4 222-259 . 5

4 215.3 191-235 6

1 245.0 1

185.0

220.6

220.6

238.2

277.2

266.0

150-225

164-248

149-255

204-278

257-298

100.7 82-. 130

Table F-34
AGE CLASS DISTRIBUTION OF YELLOW PERCH COLLECTED BY GILL NET

AT CONTROL (NMPW AND %PE) AND EXPERIMENTAL (NMPP AND
FITZ) TRANSECTS, NINE MILE POINT VICINITY, 1977

Age
Class

Control Transects
Total Length (mm)

No. Mean Range No.

Experimental Transects
Total Length (mm)

Mean Range

0

I
II
I I I
IV

V

VI

VII
VII I

0

1

11

14

18

9

3

1

1

105.0

144.2

183.4

192.6

224.3

280.7

311.0

312.0

112-185

131-193

162-235

198-265

241-330

0

3

6

25

17

8

2

0

0

111.0

163.0

177.8

203.1

249.9

264.5

111-116

132-184

138-212

171-238

190-271

249-280

F-44



Table F-35

STOMACH CONTENT ANALYSIS FOR SMALLMOUTH BASS COLLECTED BY
GILL NET, NINE MILE POINT VICINITY, 1977

CONTROL TRANSECTS (NMPW AND HMPE)

Size Range (mm)
No. of Stomachs Examined
No. of Empty Stomachs

265-414.
12

1

Food Item

Astacidae
Unid. Fish
Unid. Fish
Alewife
Alewife
Rainbow Smelt
Digest. Matter
Fish Scales
Aquat. Insect
Remains

Life Stage

Adult
Undetermined
Juvenile
Postlarvae
Juvenile
Adult
Undetermined
Undetermined
Undetermined

Occurrences
No.

1 9.09
5 45.45
1 9.09
1 9.09
2 18.18
1 9.09
2 18.18
1 9.09
1 9.09

Abundance
No.

1 4.35
3 13.04
9 39.13
4 17.39
5 21.74

~ 1 4.35
0.0
0.0
0.0

Importance
Index

7.13
28. 65

3. 56
7.13

17.82
14.26
14.26
7.13
0.07

EXPERIMENTAL TRANSECTS (NMPP AND FITZ)

Size Ringe (ran)
No. of Stomachs Examined
No. of Empty Stomachs

179-413
4
0

Food Item

Astacidae
Unid. Fish
Digest. Matter

Life Stage

Adult
Undetermined
Undetermined

Occurrences
No.

1 25.00
2 50.00
3 75.00

Abundance
No.

0 0.0
1 100.00
0 0.0

Importance
Index

7.50
32.50
60.00



Table F-36

STOMACH CONTENT ANALYSIS FOR WHITE PERCH COLLECTED BY
GILL NET, NINE MILE POINT VICINITY, 1977

CONTROL TRANSECTS (NHPN ANO NHPE)

Size Range (rim)
No. of Stomachs Examined
No. of Empty Stomachs

182-274
25

3

Food Iten Life 5tage
Occurrences
No.

Abundance
No.

Iaportance
Index

Filament, Algae
~Oa hnia sp.
~Da dna sp.
Le todora kindti

adocera
Cladocera
Calanoida
Cyclopoida
Garmarus fasciatus

Athri SOdeS Sp.
r c opera

Chironomus sp.
t ssu.

r cotopus
Oicrotendi es sp.
0 e 1 umsp.
ha~eno sectra sp.

ZQ ro nomine
Chironomidae
Oiptera
Insecta
Invertebrate
Vnid. Fish
Alewife
Digest. Hatter
Fish Scales (Cycl)
Aquat. Insect Remains
Terr. Insect Remains
Sand Grains

Undetermined
Adult
Irimature
Adult
Adult
Undetermined
Undetermined
Copepodid
Adult
Adult
Pupae
Undetermined
Larvae
Larvae
Larvae
Larvae
Larvae
Larvae
Pupae
Larvae
Pupae
Adult
Egg
Postlarvae
Postlarvae
Undetermined
Undetermined
Undetermined
Adult
Undetermined

6
12
3

12
I
4
I
2

10
8
1

I
4
3
2
1

I
4
4
3
1

I
I
6
5
9
I
3
I
3

27.27
54.55
13. 64
54.55
4.55

18.18
4.55
9.09

45.45
36.36
4.55
4.55

18.18
13. 64
9.09
4.55
4.55

18.18
18.18
13. 64
4.55
4.55
4.55

27.27
22.73
40.91
4.55

13,64
4.55

13. 64

0
113

4
236
389

0
I
3

353
87

2
0
9
3
2
1

2
4

24
23

1

I
56
55
31
0
0
0
0
0

0.0
8.07
0.29

16.86
27.79
0.0
0.07
0.21

25.21
6.21
0.14
0.0
0.64
0.21
0.14
0.07
0.14
0.29
1.71
1.64
0.07
0.07
4.00
3.93
2. 21
0.0
0.0
0.0
0.0
0.0

1.62
3.75
0. 10
9. 15
3.23
0.19
0.03
0.06

27. 89
7.08
2.59
0.03
0. 13
0. 10
0.16
0.03
0.03
0.52
0.58
0.23
0.03
0.03
0.32

21.98
14.22
5.53
0.03
0. 16
0.03
0.16

Size Range (rrm)
No. of Stomachs Examined
No. of Empty Stomachs

EXPERIHENTAL TRANSECTS (NHPP ANO FITZ)

168-245
25

2

Food Iten Life Stage
Occurrences
iio.

Abundance
No.

Importance
Index

Filament. Algae
Hydrozoa
Dosmina sp.
Chhon dae
~Da hnia sp.

ento oora kindti

Cladocera
Ostracoda
Calanoida
Cyclopoida
Cyclopoida
Garuriarus fasciatus
r t w~vsTs
Astacidae
Astacidae
Oecetis sp.
X6i~rs isodes sp.
Fair 'sosaes sp.
Ch ronomus sp.

s sp.
H croten yes sp.
GiironmQae
Chironomidae
Oiptera
Invertebrate
Unid. Fish
Vnid. Fish
Alewife
Alewife
Terr. Vegetation
Digest Hatter

Undetermined
Undetermined
Adult
Adult
Adult
Irnriature
Adult
Adult
Undetermined
Adult
Adult
Adult
Copepodid
Adult
Adult
Adult
lamature

. Undetermined
Pupae
Pupae
Larvae
Larvae
Larvae
Larvae
Pupae
Larvae
Pupae
Egg
Undetermined
Postlarvae
Postlarvae
Juvenile
Undetermined
Undetermined

7
1

1

1

12
1

13
2
I
I
1

3
1

10
3
7
I
I
1

I
1

2
1

I
13
2
I
5
I
7
4
I
I
6

30,43
4.35
4. 35
4.35

52.17
4.35

56.52
8.70
4.35
4.35
4.35

13.04
4.35

43.48
13.04
30.43
4.35
4.35
4.35
4.35
4.35
8.70
4.35
4.35

56.52
8.70
4.35

21. 74
4.35

30. 43
17.39
4. 35
4.35

26.09

0
0
1

1

242
1

913
5
0
1

1

5
1

1122
23

118
I
0
I
I
2
2
3
I

58
8
I

63
1

40
51

3
0
0

0.0
0.0
0.04
0.04
9.06
0.04

34.19
0.19
0.0
0.04
0.04
0.19
0.04

42.02
0.86
4.42
0.04
0.0
0.04
0.04
0.07
0.07
0. 11
0. 04
2.17
0.30
0.04
2.36
0.04
1.50
1.91
0.11
0.0
0.0

0.96
0. 72
0.02
0.02
4.45
0.07

11.46
0. 05
0.10
0.10
0.02
0.22
0.10

44.03
0.22
4.07
0.10
0. 10
0. $ 8
0. 02
0.10
0. 12
0. 10
0.10
3. 20
0.12
0.10
0.14
2.39
5.69
7.18
5.02
l.91
6. 24



Table F-37

STOMACH CONTENT ANALYSIS FOR YELLOW PERCH COLLECTED BY

GILL NET, NINE MILE POINT VICINITY, 1977

Size Range («m)
No. of Stomachs Examined
No. of Empty Stomachs

CONTROL TRANSECTS (NHP)1 ANO NHPE)

162-278
25

4

Food Item Life Stage
Occurrences
No.

Abundance
No.

Importance
Index

Filament, Algae
Physa sp.
Oa hnia sp.

a«marus fasciatus

Astacidae
Astacidae
Astacidae
Astacidae
Heptageniidae
Athri sodes sp.
r c optera

Chironomus sp.
~ee~te es sp.
~ronom ae
Chironomidae
Unid. Fish
Unid. Fish
Unid. Fish
Hottled Sculpin
Cottus sp.
lHgest. Hatter
Aquat. Insect Remains
Pebbles-Stones
5and Grains

Undetermined
Adult
Adult
Adult
Adult
Adult
I<rr«a tore
Undetermined
Juveni)p
Nymph
Larvae
Undetermined
Larvae
Larvae
Pupae
Larvae
Undetermined
Juvenile
Postlarvae
Juvenile
Juvenile
Undetermined
Undetermined
Undetermined
Undetermined

8
2
1

10
8
3
1

1

3
1

1

1

1
'1

4
3
9
2
2
2
5
2
2
2
1

38.10
9.52
4.76

47.62
38.10
14.29
4.76
4.76

14.29
4.76
4.76
4:76
4.76'.76

19. 05
14. 29
42.86
9. 52
9.52
9.52

23.81
9.52
9. 52
9.52
4.76

0
8
1

162
23

7
1

0

13
7
2

12
32

0.0
2.81
0.35

56.84
8.07
2.46
0.35
0.0
1.05
0.35
0.70
0.35
0.35
0.35
1.40
1.05
4. 56
2.46
0.7&
4.21

11.23
0.0
0.35
0.0
0.0

0.34
2.56
0.03

18.17
5.64

16. 01
0.03
1. 85
2.16
0. 62
0. 31
0. 03
0. 03
0. 03
0. 40
0. 68

13.74
l.32
l. 54

15.09
19.22
0.06
0.06
0.06
0.03

Size Range (r<m)
No. of Stomachs Examined
No. of Empty Stomachs

EXPERIHENTAL TRANSECTS (NHPP AND FITZ)

129-277
24

2

Food Item Life Stage
Occurrences
No ~

Abundance
No.

Importance
Index

Filament, Algae
Gastropoda
Bosmina sp.
I~la5na sp.

ento ora kindti

Calanoida
Cyclopoida
Ga«marus fasciatus

Amphipoda
Astacidae
Astacidae
Hydroptilidae
Athripsodes sp.
7<ter so<les sp.
eptocer dae

Trichoptera
Chironomus sp.
pongee<<e um sp.
Hlcroten<R es sp.

roc a us sp.
<<le t b sp.

eros ectra sp.
h rono<a ae

Chironomidae
Unid. Fish
Unid. Fish
Unid. Fish
Hottled Sculpin
Digest. Hatter
Pebbles-Stones
Sand Grains

Undetermined
Undetermined
Adult
Adult
)<<mature
Adult
Undetermined
Undetermined
Adult
Adult
Adult
Undetermined
Undetermined
Juvenile
Larvae
Pupae
Larvae
Larvae
Undetermined
Larvae
Larvae
Larvae
Larvae
Larvae
Larvae
Pupae
I.arvae
Undetermined
Postlarvae
Juvenile
Juvenile
Undetermined
Undetermined "

Undetermined

13
1

I
1

1

1

1

1

1

18
7
1

1

1

1

1

1

1

1

3
1

1

1

1

1

5
8
5
1

I
2
6
1

5

59. 09
4. 55
4.55
4. 55
4.55
4.55
4.55
4.55
4.55

8).82
31.82
4.55
4.55
4.55
4.55
4.55
4.55
4.55
4.55

13.64
4.55
4.55
4.55
4.55
4.55

22.73
36.36
22.73
4.55
4.55
9.09

27.27
4.55

22.73

0
1

)ll
1

1

0
1

3
1806

99
0
1

1

0
1

5
1

0
4
1

2
1

5
1

25
7
4
2
1

3
0
0
0

0.0
0.05
0.05
0.55
0.05
0.05
0.0
0.05
0.15

90.80
4.98
0.0
0.05
0.05
0.0
0.05
0. 25
0. 05
0.0
0.20
0.05
0.10
0.05
0.25
0.05
1.26
0.35
0.20
0.10
0. 05
0.15
0.0
0.0
0.0

0.74
0.02
0.08
0.08
0.04
0.04
0.04
0.08
0.08

60.43
3. 17
0.04
1.65
3.71
0.02
0.02
0.08
0.06
0.06
0. 12
0. 08
0.08
0.08
0.08
0.08
3.15
0.45
4.18
2.88
0.62
9.68
7.82
0.02
0.21

F-47
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APPENDIX G

WATER QUALITY
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WEEKLY TEMPERATURE

Table G-1

( C) PROFILES AT THE 32 METER (100 FT) CONTOUR, NINE MILE POINT VICINITY, APR 1977

Sample
DePth

(meters)

Week 1 — Apr 6

NMPW FITZ NMPE

Week 2 — Apr 11 Week 3 —APR 18 Week 4 — APR 29

NMPW FITZ NMPE NMPW FITZ NMPE NMPW FITZ NMPE

Surface
1

2
3
4
5

6
7
8
9

10
ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33

1.6
1.6
1.6
1.6
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.7
1.7
1.7
1.8
1.8
1.8
1.8
1.9
1.9
1.9
1.9

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.8
1.8
1.8
1.8
1.8
1.8
1.9
1.9
2.0
2.0
2.0

1.9 2.0
1.9 2.1
1.9
1.9
1.9
2.0
2.0

2.1
2.2
2.2
2.2
2.3

2.0 2.3
2.1 . 2.3
2.1 2.3

3.6
3.5
3.4
3.3
3.3
3.3
3.3
3.3
3.2
3.2
3.2
3.2
3.2
3;2
3.2
3.2
3.2
3.2
3.2
3.2
3.1
3.0
3.0
3.0
3.0
2.9
2.9
2.9
2.9

4.1 3.5
4.0 3.2
3.8 3.2
3.8 3.2
3.7 3.2
3.6 3.2
3.6 3.2
3.5 3.2
3.5 3.2
3.5 3.2
3.5 3.2
3.4 . 3.2
3.4 3.1
3:4 3.1
3.4 3.1
3.4 3.1
3.3 3.1
3.3 3.1
3.3 3.1
3.3 3.1
3.2 3.0
3.2 3.0
3.2 3.0
3.2 3.0
3.2 3.0
3.2 3.0
3.2 3.0
3.2 2.9
3.2 2.9

2.5
2.6
2.8

3.1 2.9
3.2 3.1
3.5 3.1

3.2

2.1 . 3.1 2.9

2.3
2.4
2.4
2.4
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.3
2.3
2.3
2.4
2.4
2.5
2.5
2.7
2.8
2.8
3.6
4.2

1.9
2.0
1.9
1.9
2.0
1.9
2.0
2.2
2.2
22.
2.2
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.4
2.4
2.4
2.4
2.4
2.5
2.5
2.5
2.7
2.7
2.7
2.7
2.8

1.9
1.9
1.9
1.9
1.9
2.0
2.0
2.3
2.3
2.4
2.4
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

2.5
2.5
2.4
2.4
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.7
2.7

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
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.4
2.4
2.4
2.4
2.5
2.5
2.5
2.5

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
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.4
2.4
2.4



Table G-1 (CONTD)

fKEKLY TEMPERATURE ( C) PROFILES AT THE 32 METER (100 FT) CONTOUR,,NINE MILE.POINT VICINITY, MAY 1977

P" Week 1 — May 4 Week 2 — May lo
DePth

(meters) NMPW FITZ NMPE NMPW FITZ NMPE

Week 3 — May 19

NMPW FITZ NMPE

Week 4 — May 24

NMPW FITZ NMPE

Surface
1

2
3

4
5

'6
7
8
9

10
ll
12
13
14

'5

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

3.0
3.0
2.9
2.9
3.

0'.0

3.0
3.0
3.0
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
3.0
3.0
3.0
3.0
3.1
3.1
3.1
3.1
3.2
3.2
3.5
4.0,
4.1
4.2

2.9
2.9
2:6
2.6
2.7
2.7
2.7
2.'

2.7
2.9
3.1
3.1
3.3
3.4
3.6
3.6
3.6
3.8
3.8
3.9
4.0
4.0
4.0
4.0
4.1
4.4
4.4
4.5

3.2
3.2
3.2
3.1
3.1
3.1
3.1
3.1
3.0
3.1
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.1
3.2
3.2
3.4
3.5
3.8

4.6
4.6

4.1
4.2

4.6 4.0
4.6 . 4.1

3.2
3.2
3.3 .

3.2
3.3
3.2
3.3
3.3
3.3
3.3
3.2
3.2
3.2—
3.2
3.3
3.3
3.3
3.4
3.4
3.3
3.3
3.3
3.3
3.4
3.4
3.4

~ 3.4
3.4
3.4
3.4
3.4
3.4

3.4
3.4
3.4
3.3
3.4
3.3
3.3
3.3
3.3.
3.3
3.3
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.5
3.5
3.6
4.0
4.0
4.0
4.3
4 4
4.4
4.4

3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.2
3.3
3.3
3.3
3.3
3.4
3.4
5.3
3.3
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.4
3.5
3.5
3.6

5.6
5.6
5.4
5.4
5.2
5.1
5.0
4.8
4.8
4.8
4.7
4.7
4.7
4.6
4.5
4.5
4.5
4.5
4.3
4,3
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.1
4.1
4.1
4.1
4.1
4.1

3.9
3.9
3.7
3.7
3.7
3.6
3.6
3.5
3.5
3.5
3.5
3.4
3.5
3.5
3.6
3.7.
3.9
3.9
3.9
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.1
4.1
4.1
4.1
4.1
4.1

5.0
5.0
4.6
4.3
4.2
4.2
4.2
4.2
4.1
4.0
4.1
4.2
4.0
3.7
4.0
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.4
3.2
3.6
3.6
3.6
3.6
3.6
3.8
3.9
3.9
3.9

6.7
6.7
5.3
4.7
4.3
4.3
4.2
4.1
4.1
4.1
4.1
4.1
3,9
3.9
3.9
3.9
3.9
3.9
3.9
4.0
4.0
4.1
4.1
4.1
4.1
4.1
4.1
4.2
4.1
4.1
4.2
4 9

4.1

9.9
9.9
9.3
9.4
8.6
8.2
7.9
7.3
6.9
6.4
6.1
5.9
5.7
5.4
5.3
5.2
5.2
5.0
5.0
5.0
4.9
4.9
4.8
4.8
4.7
4.7
4.7
4.7
4.6
4.5
4.4
4.4
4.4

10. 8

10.8
10.3

9.1
7.7
7.2
6.8
5.9
5.4
5.3
4:7
4.4
4.2
4.2
4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.1
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0



Table G-1 (CONTD)

WEEKLY TEMPERATURE ( C) PROVIDES AT THE 32 METER (100 FT) CONTOUR, NINE MILE POINT VICINITY, JUN 1977

Sampl e
DePth

(meters)

Week 1 —Jun 2 Week 2 — Jun 6 Week 3 — Jun 13

NMPW FITZ NMPE NMPW FITZ NMPE NMPW FITZ NMPE

Week 4 — Jun 20

NMPW FITZ NMPE

Week 5 — Jun 28

NMPW FITZ NMPE

Surface
1

2
3
4
5
6
7
8
9

10
ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

6.7
6.7
6.7
6.4
6.4
6.2
6.1
6.0
5.9
5.9
6.0
6.0
5.9
5.8

.5.7
5. 6-
5.6
5.6
5.6
5.6
5.6
5.6
5.6
5.4
5.3
5.3
5.3

7.1
7.1
6.9
6.8
6.4
6.2
6.1
6;1
6.1
6.0
5.9
5.8
5.5
5.1
4.9
4.Q
4.7
4.6
4.6
4.5
4.4
4,4
4.4
4.3
4.2
4.1
4.1

5.0
5.1
5.1

4.1
4.1
4.1

5.3 4.1
5.2 4.1.
5.1 4.1

7.1
7.1
7.1
6.7
6.6
6.4
6.4
6.4
6.4
6.4
6.3
6.0
5.8
5.5
4.9
4.8
4.7
4.6
4.6
4.4
4.3
4.3
4.2
4.1
4.1
4'. 1

4.0
4.0
4.1
4.1
4.1
4.1
4.1

10.4
10.3
8.7
8.3
7.9
7.6
7.5
7.3
7.1
6.8
6.6
6.6
6.5
6.4
6.4
6.4
6.4
6.4
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

11.4
10. 9
8.2
7.9
7.8
7.7
6.9
6.9
6.9
6.7
6.5
6.4
6.4
6.3
6.3
6.3
6.3
6.2
6.2
6.2
6.2
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.0
6.0
6.0
6.0
6.0

9 4

9.3
9.1
8.6
7.8
7.5
6.5.
6.4
6.1
6.1
6.1
5.9
5.8
5.8
5.7
5.6
5.6
5.5
5.4
5.4
5..4
5.3
5.3
5.2
5.2
5.2
5.2
5.2
5.1
5.1
5.1'.1
5.1

10.8
10.7
10.5
9.9
9.6
9.2
9.1
9.1
8.9
8.7
8.5
8.5
8;4
8.4
8.4
8.2
8.1
8.0
7.9
7.9
7.9
7.9
7.9
7.9
7.9
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8

10.8
10.7
9.6
9.1
9.1
8.6
8.3
8.0
7.9
7.8
7.8
7.7
7.6
7.6
7.6
7.5
7.5
7.4
7.5
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.3
7.3
7.4'.3
7.4
7.3
7.3

11.4
11.3
10.1
9.9
9.9
9.7
9.3
9.1
9.1
8.3
8.7
8.6
8.6
8.5
8.5
8.3
8.1
7.9
7.3
7.7
7.7
7.7
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6
7.6

13.2
12.8
12.2
11.4
11.0
10.6
10.3
10.0
9.7
9.6
9.5
9.4
9.3
9.3
9.3
9.2
9.1
9 1

9.0
9'. 0
8.9
8.9
8.8
8.8
8.7
8.7
8.7
8.6
8.6
8.6
8.6
8.6
8.5

13.4
13.1
12.6
12.5
12.3
11.7
10.9
10.6
10.6
10.5
10.2
9.9
9.0
8.9
8.8
8..7
8.7
8.6
8.5
8.4
8.4
8.3
8.1
8.0
8.0
8.0
7.9
7.9
7.8
7.8
7.7
7.6
7.6

13.3
12.9
12.4
11.9
11.6
11.5
10.9
10.1
10.0
10.0
10:0
10.0
9.9
9.5
9.1
8.3
8.5
8.1
7.9
7.9
7.8
7.8
7.8
7.7
7.7
7.6
7.6
7.5
7.5
7.5
7.5
7.5
7.5

16.9
16.9
16.9
16.9
16.8
16.8
16.7
16.7
16.4
16.0
15.3
15.2
15.1
14.8

17.0
17.1
17.0
16 F 9
I6.8
16.7
16.3
15.5
15.2
15.2
15.1
14.6
13.4
12.6

12.5
12.3
11.8
11.3
11.1
10.2
10.0
9.0
8.7
8.5
8.4
8.4
8.0
7.7
7.6
7.4

11.2
11.1
11.0
10.9
10.. 7
10.3
9.8
9.4
9.2
9.0
8;7
8.4
8.1
8;0
7.9
7.1

14.0 12.1
13.6 11.9
12.9 11.8

17.1
17.1
17.0
16.9
16.8
16.4
16.0
15.8
15.4

'14.8
13.9
13.,6
12.8
12.0
11.4
11.2
11.1
11.1
11.0
11.0
10.9
10.8
10.7
10.4
9.2
8:9
8.9
8.9
8.6
8.2
8.0
7.2
7.1



Table G-1 (CONTD)

WEEKLY TEMPERATURE ( 4) PROFILES AT THE 32 METER (100 FT) CONTOUR ~ NINE MILE POINT VICINITY~ JUL 19 77

Sampl e
DePth

(meters)

Week 1 —jul 10 Week 2 —Jul 12

NMPW FITZ NMPE NMPW FITZ NHPE

Week 3 — Jul 24

NMPW FITZ NMPE

Week .4 — Jul 27

NMPW FITZ NMPE

Surface
1

2
3
4
5
6
7
8
9

10
ll
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

16.6
16.6
16.6
14.2
12.8
11.9
11.4
1 1 . 4
11.1
10. 6
10.6
10.3
10 '
9.7
9.7
8.9
8.6
8.3
8.1
7.2
6.4
6.1
6.1
F 1
5.8
5.8
5.7
5.6
5.6
5.6
5.6
5.3

16.9
16.9
16. 7

13.9
13.1
12 2
11.9
11.7
11.7
10.8
10.6
10.6
10.6
10. 3
9.7
'9.4
9.2
8.6
8.3
8.'1

7.8
7.8
7.3
7.2
6.7
6.4
6.1
5.8
5.6
5.1 ~

5.0
5.0

18 '
18.3
18.3
18.1
16.7
15.3
14.4
14.2
13.9
13.3
12.8
12.5
11.4
11.4
10.6
10.0
9.7
q 7
9 7

9.4
8.9
8.3
7.8
7.5
6.9
6.4
6.1
5.7
5.6
5.6
5.6
5.3

15.0
15.0
13.9
13.1
12.8
12.8
12.8
12.5
12.2
11.4
10.6
10. 3
10.0
10.0
10.0
9.7
9.7

4
8.9
8.6

'8.6
8.1
7.8
7.5
7.5
7.5
7.2
6.7
6.1
4.7
4.4
4.2

17.8
17.8
17.5
17.2
16.9
16.4
15.3
15.0
14.7
14.4
14. 4
14.4
14.2
14.2
13.9
13.9
13.6
13.6
13.3
13.3
12.8
12.2
11.9
1 1-. 7

1 1 . 7
11.4
11.4
11.1
11.1
11.1
11.1
10.8

20.0
20.0
20.0
20.0
19.7
19.2
18.9
18.3
17.8
16.9
16.7
16.4
16.1
15.8
15.8
15.8
15.8
15.2
15.0
14.4
14.2
14.2
14.2
13.9
13.6
13.6
13.3
13.3
13.1
12.8
12.5
12.2

21.1
21.1
21.1
21.1
21.1
20.8
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.4
20.4
20.3
18.9
18.3
18.2
17.2
15.5
14.7
13 F 9
13.1
10.0
9.4
8.9
8.6
8.6
8.3
7.8

22.5
22.5
22.5
22.2
22.2
22.2
21.1
21.1
21.1
20.8
20.6
20.6
20.6

22.2
22.2
22.2
22.2
22.2
22.2
22.2
22.2
21.9
21.9
21. 7
21.6
21.6

20.6
20.3
20.0
20.0
19.4
19.4
19.2
19.2
19.2
18.3
18.3
18.2
18.1
17.8
17.5
16.9
16.1

21.4
21.4
21.1
21.1
21.1
21.1
21. 0
19.4
19.4
19.3
19.2
19.2
19.1
18.9
18.9
18.8
18.6
18.3

20.6 21.4

22.2
21.9
21. 9
21.9
21.7
21. 7
21.1
20.8
20.8
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.3
20.3
20.3
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0.
20.0
20.0
20.0
20.0
19.7
19.7

22.8
22.5
21.9
21.1
21.1
20.8
20.5
20.5
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.0
20.0
20.0
20.0
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.4
19.4
19.7

22.5
22.5
22.5
22.5
22.2
21.7
20.5
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.0
20.0
20.0
19.7
19.7
19.,7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.7
19.4
19.7



Table G-I (CONTD)

WEEKLY TEHPFRATURE ( C) PROFILES AT THE 32 HETER (100 FT) CONTOUR, NINE MILE POINT VICINITY'UG1977

Sampl e
DePth

(meters)

Week 1 — Aug 3

NMPW FITZ NMPE

Week 2 — Aug 9 Week 3 — Aug 16 Week .4 — Aug 24

NMPW FITZ NMPE NMPW FITZ NMPE NMPW FITZ NMPE

Week 5 — Aug 31

NMPW FITZ NMPE

Surface
1

2
3
4
5
6
7
8
9

10
ll
12
13
14
15
16
17

- 18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

20.8
20.8
20.8
20.5
20.5
20.5
20.5
20.5
20.3
20.0
20.3
20.0
20.0
20.0
19.7
19.7
19.4
19.4
19.4
19.4
19.4
19.4
19.4
19.4
19.2
19.2
19.2
19.2
19.2
8.9
7.8
7.5
7.2

21.1
21.1
21.1
21.1
21.1
20.8
20.8
20.8
20.5
20. 5
20.3
20.3
20.3
20.0
20.0
20.0
20.0
19.7
19.7
19.7
19.7
19.7
19.4
19.4
19.4
19.4
19.4
15.0
12.2

20.8
20.8
20.8
20.5
20.5
20.5
20.3
20.3
20.3
20. 0
20.0
19.7
19.7
19.4
19.4
19.4
19.4
19.4
19.4
19.4
19.4
19.2
19.2
19.2
19.2
19.2
18.9
18.9
12.5

11.1
9.7
9.4

9.2
8.3
8.1

11.7 .10.6

22.2
21.9
21.9
21.6
21.4
21.4
21. 4
21. 4
21.4
21. 4
21.4
21.4
21.4
21.4
21. 4
21.4
21.4
21.1
20.5
20.0
10.0
8.9
6.9
6.7
6.7
6.7
6.7
6.7
6.7
6.1

22.2
22.2
21.9
21.9
21.9
21.6
21.6
21. 6
21. 6
21. 6
21.6
21.6
21.6
21.4
21.4
12.4
21.4
21.4
21.1
21.1
19.4
18.6
13.0
8.6
6.9
6.9
6.9
6.9
6.9
6.9

22.8
22.8
21.9
21.6
21.6
21.6
21.6
21. 6
21. 6
21. 6
21.6
21.6
21.6
21.4
21.4
21.4
21.4
21.4
21.1
21.1
20.8
18.9
11.9
10.0
8.9
8.3
8.3

-8. 3
8.3

22.1
22.1
21. 9
21.9
21. 9
21.9
21.9
21.9
21.9
21. 9
21.9
21.9
21.9
21.9
21. 9
21.9
21-.8
21.8
21.8
21.7
21.7
21. 7

21.7
21.7
21.7
21.7
21.7
21.4
21.4
21.1
21.1
21.1

22.2
21. 9
21.9
21.9
21. 9
21.9
21. 9
21. 9
21. 9
21.9

22.8
22.8
22.8
22.8
22.8
22.5
22. 5

22.5
22.5
22.5

21.9
21.9
21.9
21.9
21.9
21.9
21. 9
21.9
21.7
21. 7
21. 7

21. 7
21.7
21. 7

21. 7
21. 7
21.7
21.7
21. 7
21. 7
21. 7

22.5
22.5
22.5
22 '
22.5
22.5
22.5
22.5
22.2
22.2
22.2
22.2
22.2
22.2
22.2
22.2
22.2
22.2
22.2
21.7
21.4

21.9 '2.5

20. 6-
20.6
20.6
20.6
20.6
20.6
20. 6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.6
20.5
20.5
20.5
20.5
20.4
20.3
20.0
20.0
20;0
20.0
20.0
18.6

20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.4
20.3
20.3
20.3
20.3
20.3
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
18.9
18.9

20.3
20.3
20.3
20.3
20.3
20.3
20.3
20.2
20.2
20.2
20;2
20.2
20.2
20.2
20.2
20.2
20.2
20.2
20.2
20.2
20.0
20.0
20.0
19.9
19.9
19.7
19.5
19.4
19.4
19.0
19.0
19.0
19.0

20;0
19.4
19.4
19.4
18.9
18.9
18.9
18.8
18.9
18.9
18.3
17.7
17.7
17.7
17.3
17.3
17.3
17.2
17.2
17.2
17.2
16.7
16.7
16.1
14.4
10.5
8.0
6.9
5.5
5.0
5.0
5.0
5.0

20. 5

20. 5
20.5
20.5
20.5
20.5
20.5
20.0
20.0
20.0
20.0
19.9
19.7
19.5
19.4
19.4
19.3
19.2
19.0
18.9
18.9

21. 2

21. 2
21.2
21. 2
21. 2
20.5
20.0
20.0
19.9
19.4
19.4
19.4
18.9
18.9
18.9
18.9
18.9
18.9
18.6
18.3
18.3

15.0
9.4
8.4
7.8
7.8
7.4
7.2
6.7
6.7
6.2

17.2
10.4
7.5
6.7
6.7
5.6
5.6
5.0
4.8
'4. 7

18.9 -18.2
18.9 17.2



Table G 1 (CONTD)

WEEKLY TEMPERATURE ( C) PROFILES AT THE 32-METER (100-PT) CONTOUR, NINE MILE POINT VICINITY, SEP 1977

SamPle
Week 1 — Sep 7

DePth
(meters) NMPW FITZ NMPE

Week 2 —Sep 12

NMPW FITZ NMPE

Week 3 — Sep.19 Week 4 — Sep 30

NMPW FITZ NMPE NMPW FITZ NMPE

Surface
1

2
3
4
5
6
7
8
9

10
ll
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

22.2
22.2
21.7
21.1
21.1
21.1
21.1
21.1
21.1
21.1
20.6
20.6
20.6
20.3
20.0
19.7
19.4
19.4
19.4
19.4
18.9
18.3
18.3
17.8
17.2
17.2
16.7
15.6
15.0
14.4

23.3
22.8
22.2
22.2
22.2
22.2

22.5
22.5
22.2
22.2
22.2
22.2

20.3
20.0
20.0
20.0
19.4
19.4
19.2
18.9
18.9
18.3
18.3
18.3
18.1
17.8

20.8
20.6
20.3
20.0
19.7
19.4
19.2
18.6
18.3
18.1
17.8
17.8
16.7
15.8

17.2 13.9
15.6 11.7
13.3
12.2
11.7
11.1
8.9
8.3

10.6
8.3
8.1
7.8
7.8
7.8

21.7 21.7
20.6 21.1

19.1 ~,19.4 19. 3
19.1 19.4 19.2
19.0 19.3 19.2
18.9 19.3 19.2
18.8 18.9 19.1
18.8 18.9 19.0
18.8 18.8 19.0
18.8 18.8 19.0
18.8 18.8 18.9
18.8 18.8 18.9
18.8 18.8 18.9
18.8 18.8 18.9
18.8 18.8 18.9
18.8 18.8 18.9
18.8 '8.8 18.9
18.7 18.8 18.9
18.7 18.8 18.9
18.7 18.8 18.9
18.7 18.8 18.9
18.7 18.8 18.8
18.7 18.8 .18.8
18.7 18.8 18.8
18.7 18.8 18.8
18.7 18.8 18.8
18.6 18.7 18.8
18.6 18.7 18.8
18.6 18.7 18.8
18.6 18.7 18.8
18.5 18.7 18.7
18.4 18.7 18.4
18.4 18.7 18.4
18.4 18.7 18.3

18.9
18.9
18.7
18.6
18.5
18. 5
18.4
18.4
18.4
18.4
18.4
18.3
18.3
18.2
18.2
18.0
18.0
17.9
17.7
16.5
15.4
14.6
13.2
12.5
12.2
10.8
10.3
10.2
9.8
8.5
8.5

18.9
18.7
18. 5
18.4
18.4
18.4
18.4
18.3
18.3
18.3
18.3
18.1
18.1
18.1
18.0
18.0
17.9
17.8
17.8
17.7
17.5
16.5
12.8
12.3
12.1
10.4
8.3
6.3
5.9
5.9
5.9

18.7
18.6
18.4
18.4
18.4
18.4
18.4
18.3
18.3
18.3
18.2
18.2
18.2
18.1
18.1
18.1
18.0
17.9
17.8
17.7
17.5
17.3
17.1
16.1
13.7
12.2
11.2
10.0
6.7
6.6
6.6

13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.8
13.7
13.7
13.6
13.4
13.5

13.4
13.4
1'3. 4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13:4
13.4
13.4
13.4
13.4
13.4
13.3
13.3
13.3
13.3
13.3
13.3
13.3
13.3

13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.4
13.3
13.3
13.3
13.3
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2
13.2



Tab -1 (CONTD)

WEEKLY TEMPERATURE ( C) PROFILES AT THE 32-METER (100-FT) CONTOUR, NINE MILE POINT VICINITY, OCT 1977

Sample
DePth

(meters)

Week 1 — Oct 7 Week 2 —Oct ll Week 3 — Oct 18

NMPW FITZ NMPE NMPW FITZ NMPE NMPW FITZ NMPE

Week 4 —. Oct 24

NMPW FITZ NMPE

Surface
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
31
32
33
34
35

14.1
14.1
14.1
14.1
14.1
14.0
14.0
14.0
14.0
14.0
14.0
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9

14.0
14.0
14.0
14.0
14.0
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.8
13.8
13.8
13.7
13.7
13.7
13.7
13.6

13.9
13.9
13.9
13.9
13.9

13.5
13.5
13.5
13.5
13.5

13.9 13.6
13.9 13.6
13.9 13.5

14.1
14.0
14.0
14.0
14.0
13.9
13.9
13.9
13.9
13.9
13.9
13.9
13.8
13.8
13.8
13.8
13.8
13.7
13.7
13.7
13.6
13.6
13.6
13.6
13.6
13.6
13.6
13.5
13.5
13.5
13.5

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.8
12.8
12.8
12.9
12.9
12.9
12.9
12.9
12.9
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.7
12.6
12.6
12.5

13.2
13.2
13.2
13.1
13.1
13.1
13.1
13.1
13.1
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
1.29
12.9
12;9
12.9
12.9
12.9
12.9
12.9
12.9
12.9
12.9

11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
1 1 .'6
1'f.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5

11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11 '
11.6
11.6
11.6
11.6
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4

11.6
11.6
1 l.. 6
1 1 . 6
1 1 . 6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5

11.4 . 11.5
11.4 11.5
11.4 11.5

11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.3
11.3
11.3
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.1
11.1
11.0
11.0
11.0
10.9
10.9

11.9
11.9
11.8
11.7
11.7
11.7
11.5
11.4
11.4
11.4
11.3
11.3
11.3
11.2
11.2
11.2
11.2
11;2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.1
11.1
11.1
11.2

11.7
11. 6
11.5
11.4
11.3
11.3
11.3
11.3
11.3
11.3
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.2
11.1
11.1
11.1
11.1



WEEKLY TEMPERATURE ( C)

Table G-1 (CONTD)

PROFILES AT THE 32-METER (100-FT) CONTOUR, NINE MILE POINT VICINITY, NOV 1977

Sample
DePth

(meters)

Week 1 — Oct 31 Week 2—
NMPW FITZ NMPE NMPW FITZ NMPE

Week 3 — Nov 15

NMPW FITZ NMPE

Week 4 —Nov 2 Week 5 — Nov 30

NMPW FITZ NMPE NMPW FITZ NMPE

Surface
1

2
3
4
5
6
7
8
9

10
ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

11.2
11.2

, 11.2
11.2
11.2
11. 2
1 1 . 2
11.1
11.1
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
10.6
10. 4
9.5
8.7
8.1
7.5
7.2
6.8
5.8
5.0
4.9
4.8
4.7
4.5

11.0
11.0
11.0
11.0
11;0
11.0
11.0
11.0
11.0
11.0
11. 0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
10.9
10.8
8.2

11.0
11.1
11.1
11.1
11.1
11.1
11.1
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11. 0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
10.9
10.0

11.4
11.3
11.3
11.2
11.2
11.1
11.0
11.0
10.9
10.9
10. 8
10.8
10.8
10.8
10.8
10.8
10.7
10.4
8.9
8.4
7.8
7.4
7.1
6.7
6.4
6.1
5.7
5.5
5.4
5.3
5.2
5.0

11.0
11.0
11.0
11.0
10.9
10.9
10.9
10.8
10.8
10.8
10.8
10.8
10.8

11.1
11.1
11.1
11.1
11.1
11.1
10.9
10.9
10.9
10.8
10.8
10.8
10.8

10.8
10.8
10.8
10.8
10.7
10.2
7.6
7.1
5.2
5.1
5.0
4.7
4.6
4.5
4.3
4.3

10.8
10.8
10.8
10.8
10.8
10.8
10.1
7.4
6.1
5.2
4.8
4.7
4.6
4.5
4 5

4.5
4.6

10.8 10.8
10.8 10.8

7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3-
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.2
7.2
7.2
7.2
7.2

7.8
7.8
7.8
7.8
7.8
7.8
7.6
7.6
7.6
7.4
7.4
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

8.1
8.1
8.1
8.0
7.9
7.9
7.9
7.9
7.9
7.7
7.7
7.5
7.4
7.4
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.3
7.2
7.2
7.2

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8 .

7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8

7.8
7.8
7.8
7.8
7.9
7.9
7.8
7.8
7.8-
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.8
7.9
7.8
7.8
7.8
7.8
7.8

6.5
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.5
6.5
6.5
6.5
6,5
6.4
6.3
6.3
5.8

6.8
6.8
6.8
6.8
6.8
6.8
6.8
6.7
6.7
6.7
6.6
6.6
6.6
6.5
6.4
6.3
6.3
6.3
6.3
6.3
6.2
6.2
6.2
6.2'.2

6.2
6.2
6.2
6.2
6.2
6.2
6,2
6.2
6.2

6.5
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6,6
6.6
6.6
6.6
6.5
6.5
6.5
6.5
6.5
6,5
6.5
6.5
6.4
6.0

0



~ ~ ~ ~



Table G-2

MONTHLY WATER QUALITY PARAMETERS FROM SURFACE SAMPLES AT THE 20- AND 40-FOOT CONTOURS IN THE VICINITY OF
NINE MILE POINT AND JAMES A. FITZPATRIC POWER PLANTS, 1977

00 (mg/1)

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

(C')
Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

29
10

6
18
16
19
18

ll
13

Mater Temperature
29
10

6
18
16
19
18
ll
)3

pH (Units)
29
10

6
18
16
19
18

NHPll

14.1
9.8

11.6
11.6
9.5
9.0

10.1
10.1
12.0

2.5
6.0

13.1
25.0
26.0
22.1
12.5
11.3
2.1

8.1
8.1
8.2
8.4
8.8
8.1
8.3
8.3
8.2

FITZ

13.8
11.0

NS
10.7
9.0
9.1

10.1
10.2
12.2

- 2.5
4.3

11.5
22.0'5.0
21.0
13.0
11.2
3.4

8.2
8.0
8.0
8.4
9.1
8.5
8.3
8.3
8.3

NHPE

13.5
14.2
11.6
11.2
9.1
9.5

10.4
10.4
13.0

3.5
3.6

10.5
20.0
22. 5

20.1
12.5 ~

11.3
1.8

8.1
8.0
8.0
8.6
9.4
8.1
8.4
8.4
8.3,

20-Ft Contour

NHPM

. 11.3
8.9

11.2
10.8
9.5
9.1

10.2
10.4
12.4

2.5
5.2

12.3
22.0
26.0
22.3
13.0
11.5
2.1

8.1
8.0
8.2
8.6
9.0
8.4
8.3
8.4
8.2

FITZ

11.2
10.7
11.3
10.9
9.3
9.7
9.9

10.4
12.2

2.5
5.0

11.3
21.0

, 25.5
19.2
15.0
13.0
3.6

8.1
8.1
7.9
8.5
9.2
8.7
8.2
8.3
8.3

I0%'E

12.0
13.5
11.4
11.1
9.5
9.7

10.4
10.5
13.0

2.5
3.6

11.0
21.0
26.0
18.8
12.0
11.4
2.2

8.1
8.0
8.1
8.5
9.5
8.3
8.3
8.3
8.3

40-Ft Contour

Total Solids (mg/1)

TSS (mg/I)

29 Apr
10 Hay

6 Jun
18 Jul'6

Aug
19 Sep
18 Octll Nov
13. Dec

29 Apr
10 Hay

6 Jun
18 Jul
16 Aug
19 Sep
18 Oct

Total Phos.(mg/1-P)
29 Apr
10 Hay

6 Jun
18 Jul
16 Aug
19 Sep
18 Oct
11 Nov
13 Dec

20-Ft Contour
NHPM FITZ
217 327
261 305

389
320 246
227 285
240 245
246 261
208 24g
197 17g

NHPE

277
395
190
265
258
228
239
209
206

2.4
1.4
2.6
2.8
1.5
2.6
1.6
0.8
3.8

1.6 2.4
2.0 0.2
1.5 <0.1
0.8 1.8
1.7 1.2
8.0 0.6
1.8 2.2
1.2 6.4
2.4 1.8

0.014 0.013 0.017.
0.018 0.018 0.018
0.032 0.031 0.022
0.047 0.023 0.025
0.022 0.029 0.036
0.061 0.039 0.018
0.021 0.019 0.017
0.008 0.011 0.012
0.020 0.017 0.016

40-Ft Contour
NHPM FITZ
234 226
488 265
388 341
339 254
236 216
239 218
257 )y.
221 194

QPE

264
244
176
201
271
207
189
245
201

3.0
0.2
0.7
2.5
1.7
1.8
0.4
2.4
3.2

1.4
1.0

<0.1
2.3.
1.2
0.8
1.6
1.0
3.2

1.2
<0.1
<0.1
3.0
1.8
0.4
1.0
1.0
3.0

0.025
0.021
0.019
0.030
0.032
0.014
0.020
0.011
0.024

0.015 0.015
0.017 0.025
0.029. 0.021
0.043 0.030
0.023 0.021
0.022 0.014
0.017 0.023
0.011 0.018
0.029 0.024

HS ~ Hot sanpied, collection missed technician error



Table (' (CONTD)

20-Ft Contour 40-Ft Contour 20-Ft Contour 40-Ft Contour

Calcium (mg/)-Ca)
2g Apr
10 Hay
6 Jun

18 Jul
16 Aug
lg Sep
18 Oct
11 Nov

13 Dec
Sodium (mg/I-Na)

29 Apr
10 Hay
6 Jun

18 Jul
16 Aug
19 Sep
18 Oct
11 Nov
13 Dec

Chromium (mg/)-Cr)
Z9 Apr
10 Hay
6 Jun

18 Jul
16 Aug
19 Sep
18 Oct
11 Nov
13 Dec

Sulfate (mg/I-SO,)
29 Apr
10 Hay

6 Jun
18 Jul
16 Aug
19 Sep
18 Oct
ll Nov
13. Dec

NHPII

48.1
47.5
52.2
59.2
37.4
42.0
33.9
28.2
30.9

11.9
15.9
45.5
22.2
10.8
12.2
13.8

9:o

0. 001
<0.001
<0.001
<0. 001
<0.001
<0.001
<0.001
<0.001
<0.001

27.9
29.6
37.0
42.6
30.8
26.7
25.0
36.2
27.4

FITZ

45.1
44.5
43.1
48.3
45.8
42.0
35.5
26.9
30. 9

17.0
15.8
33.4
16.0
12.8
12.2
14.2
12.5
14. 5

<0.001
«0.001
«0.001
<0,001
<0.001
<0.001
< 0. 001
<0. 001
«0. 001

28.3
28.5
32.9
33.9
34.0
26.7
25.4
36.9
26. 6

NHPE

45.7
46.3
38. 2
48.3
45.8
43.2
32.1
27.5
30.2

14.4
34.3
30.7
16.3
12.1
11.8
10.9
12.7
13. 9

0.001
<0.001
<0.001
<0.001
<0.001 ~

<0.001
<0.001

<D.to)

29.2
35.0
31. 7
34.0
34.9
26.8
22.9
36. 9
26.2

49.4
48.3
48.1
58.0

FITj
45.7
44.5
39.6
52.8

11. 6
39.4
44.1
19.0
10.8
12.0
13.4
12.7
16.3

11.6
16.1
29.4
17.0
9.9

11.4

l4:)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
< 0.001
<0.001
<0. 001

28.0
39.0
35.8
42.5
31. 7
27.0
24.0
36:5
27.8

<0.001
<0. 001
«0.001
<0.001
<0.001
<0.001
<0. 001
<0. 001

-«0. 001

27.7
28.0
32.1
36.6
30.8
27.0
25.2
36.9
26. 8

42.6 . 43.8
43 2 43.8
37,5 37.7

NHPE

46. 3
46.4
38.2
51. 5
47.7
42.0
32,1
27. 3
32. 9

12.1
18.1
28.7
16.5
14.8
11.8

)).9
14.5

0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
«0.001
<0.001

28.8
28.2
31.1
35.5
34.5
27.2
21. 5
36.9
27.0

Gross Alpha (PCI/I) NHPW FITZ NHPE

<1.08 (1.08 <1.10
<1.23 1.55 <1.01
<1. 31 <1.16 <1. 06
<1.64 <1.47 (1.49
<0.71 <0.76 <0.78
<1.46 <1.44 <1.43
<1.08 <1.10 <1.02
<1. 50 <I . 50 «1. 50
<1. 57 <1. 53 <1. 51

29 APr
10 Hay

6 Jun
18 Jul
]6 Atg
195 P
'IB Oct
11 Nov
13 Dec

Gross Beta (pCI/))
29 Apr <2.50

5. 99
4. 41
3.98
3.52
3.18
4.75
2.83
4.71

2.62
3.65
3.54
3.43
4.69
5.77
3.75
2.19
5.57

<2.50
4.17
4.93
3.21
5.51
3.01
4.25
4.20
2.88

10 Hay
6 Jun

18 Jul
16 Aug
19 Sep
18 Oct
11 Nov
13 Dec

10 Hay
6 Jun

18 Jul
16 Aug

IB~t
Il Nov
13 Dec

Tritium (PCI/Liter)
29 Apr
10 Hay
6 Jun

18 Jul
16 Aug
19 Sep
18 Oct
I'I Nov
13 Dec

Below
Below
Below
Below
Below
Below
Below
Below

410
<200

222
<200

381
322
440
134
200

detection
detection
detection
detection
detection
detection
detection
detection
detection

311
<200
<200

347
415
460
279
217

<200

limits
limits
limits
limits
limits .

I imits
limits
limits
limits
297

<200
272
209
415

<200
363
231

<200

Gama Spectroscopy (pCI/I)
29 Apr Below

NHPM FITZ NHPE

<l. O6 <1.05 <1.05
<1.01 <0.94 <0.98
<1. 27 <1. 01 <1. 06
<1.64 <1.51 <1.51
<0.71 <1.01 «0.82
<1.46 <'1.46 <1.49
<1.04 <1.13 <1.02
«l. 50 «1.50 <1.50
<1. 57 <1. 51 < I.53

3.72
4.25
4.15
3.21
2.58
2.68
2.84
3.10
3.94

2. 62 <2. 50
4. 60 3. 91
5.36 3.46
3.21 4.65
3.52 5.16
2.59 4.68
4.17 4.92
3.01 3 01
3.75 3.75

Below detection limits
Below detection limits
Below detection limits
Below detection limits.
Below detection limits
Belo~ detection lfmfts
Below detection limits
Below detection limits
Below detection limits

321 298 265
<200 <200 <200

272 <200 <200
233 211 321
212 480 393
195 491 <200
376 440 291
216 306 412
264 216 205



Table G-3

TWICE MONTHLY WATER EQUALITY PARAMETERS FROM SURFACE SAMPLES AT THE 20- AND 60-FT CONTOURS
IN THE VICINITY OF NINE MILE POINT AND JAMES A FITZPATRICK POWER PLANTS, 1977

20-Ft Contour 60-Ft Contour 20 Ft Co to 60-Ft Contour

DO (eg/I)
5 Apr

19 Apr
3 Hay

17 May
6 Jun

22 Jun
12 Jul
28 Jul

Aug
30 Aug
12 sep

sep

Q
Oct

oct
15 ttov

7 Dec
Oec

pH (Units)

19 Apr
3 Hay

17 May
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
11 Oct
24 Oct
31 Oct
15 Nov

Dec
13 Dec

5 Apr
19 Apr

3 Hay
17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
11 Oct
24 Oct
31 Oct
15 Nov

7 Dec
13 Dec

Itater Teaqerature (Co)
5 Apr 2.2

2.6
10.1
10. 0
13.1
15.0
17.0
23. 5
24. 0
26.5
18.9
12.9
12,2
11.1
11.1
7.3
Ns

2.2

7.7
7.8
7.9
8.4
8.0
8.4
8.0
8.4
7.9
8.7
8.5
7.9
8.2
8.5
8.4
8.3

Ns
8.2

3.3
2.6

10.5
10.0
11.2
13.9
16.0
26.0
28.0
30.0
22.3
18.0
14. 0
11.2
14.5
9.8

Ns
6.1

7.9
7.9
8.0
8.4
8.0
8.5
8.2
8.4
8.4
8. 7
8.3
8.1
8.1
8.4
8.2
8.3

NS
8.3

rtHPW HHPP

15.4 15.4
12.7 12.4
6.9 11.6

14.1 14.2
11.6 11.2
10.8 10.8
11.6 11.2
9.7 8.9

9.9 10.3
9.4 9.8

10.7 10.4
10.5 9.7
10.3 10.5
10.8 10.8
11.2 11.2

Ns Ns
12.0 12.2

NMPE

15. 4
13. 8
12.1
11. 9
I l.6
11. 6
10. 9
9.4

10.4
9.6

10.8
10.2
10.9
11.2
11.4

Hs
13.1

2.6
3.1

10. 0
8.5

10.5
15.0
14.5
23.5
22.5
24.0
19.2
12.0
12.2
11.2
10.9

7.7
Ns

1.8

7.8
7.9
7.9
8.4
8.1
8.5
8.2
8.3
8.4
8. 9
8.4
8.1
7.8
8.3
8.4
8.3

HS

8.3

NHPW

15.4
12.0
13.4
14.4
10.6
10.7
10.8
9.6

10.2
9.5

11. 3

10.1
10.2
10,8
11.0

Ns
12. 6

1.9
3.3

10. 0
9.0

12. 3
14.5
16.5
22. 7
24.0
27.0
19. 0
12. 5
12.5
11.3
11.9
7.4

Hs
2.1

7.8
7.8
8.1
8.4
8.1
8.6
8.1
8.5
8.4
8.8
8.3
8.0
8,2
8.2
8.5
8.3 ~

Ns
8.2

NHPP

15.4
12.4
13.6
14.2
11. 0
10. 9
11.1
8.9

10.2
9.8

11. 0
9.8

10.5
10.8
11.0

Ns
12. 3

3.3
2.6
9.5

10. 0
11.1
13.2
16.5
24.0
25.0
24.0
21.1
12. 0
13. 0
11. 5
11.4
8.5

Hs
3.7

7.8
7.8
8.1
8.4
7.9
8.6
8.2
8.2
8.4
8.9
8.3
8.1
8.1
8.4
8.2
8.3

Ns
8.4

ttMPE

15.4
12.4
14.4
13.9
11.4
11. 8
9.8
9.3

HS
10.1
9.9

10. 9

10.0
10,4
10.6
11.1

Ns
12.7

1.6
2.7

9.5
11. 3
15.0
16.2
23. 0
24.0
23.8
19.2
11.5
12.2
11. 4
11.1
8.1

NS

2.3

7.8
7.8
7.9
8.4
7.9
8.6
8.0
8.5
8.6
8.8
8.5
7.8
7.9
8.5
8.3
8.3

NS
8.3

Sp. Cond

Turbidl t

Carbon D

(unhos)
5 Apr

19 Apr
3 May

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sepll Oct
24 Oct
31 Oct
15 ttov
7 Dec

13 Dec

y (HTU)
5 Apr

19 Apr
3 Hay

16 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
II Oct
24 Oct
31 Oct
15 Nov
/ Dec

oec
ioxide (eg/I)

5 Apr
19 Apr

3 Hay
17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 sep

sep
ll Oct
24 Oct
31 Uct
15 Nov

7 Dec
13 Dec

365
330

NA

340
600
420
380
390
355
385
370
540
340
350
310
310

Ns
440

2.4
1.0

HAP

370
320

NA

305
470
385
330
337
340
365
365
490
350
300
310
300

NS

395

3.5
0.7

1.1
1.7
1.6
7.8
3.9
0.8
1.3
2.0

Ns
2.1

2.9
2.7
3.7
0.0
3.0
2.0
0.0
3.0
3.0
0.0
0.0
4.0
1.0
0.0
0.0
0.0

NS
1.0

0.9
1.7
2.2
2.6
3.3
0.6
1.5
2.6
Ns

1.4

2.0
1.2
3.0
0.0
2.0
0.0
0.0
1.0
0.0
0.0
0.0
2.0
2.0
0.0
1.0
0.0

NS
0.0

NA NA
1.1 1.0

1.7 1.5
1.8 1.3
2.0 1.6

330
320

NA
320
435
325
322
342
380
305
325
360
380
340
310
310

Ns
400

3.5
0.9

1.0

1.3
1.2
1.9
1.1
1.3
2.2
3.4
2 '
0.9
2.7
2.9

Hs
1.8

2.2
1.5
2.7
0.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
7.0
0.0
0.0
0.0

Ns
0.0

NHPH

355
340

NA
360
540
340
370
340
350
380
339
350
320
355
320
320

Hs
430

2.4
0.9

1.1

1.1
1.3
1.8
0.8

.1.8 .
1.2
2.7
2.9
0.7
I. I
2.8
Ns

1.7

2.0
2.0
1.5
0.0
1.5
0.5
0.0
0.0
0.0
0.0
0.0
3.0
2.0
?.0
00
0.0

Ns
1.0

HHPP ttMPE

365 325
320 320

HA

360 320
500 415
345 315
335 300
340 338
380 320
319 318
343 330
360 340
320 350
335 340
315 315
310 350

Ns Ns
370 400

2.6 1.9
0.9 0.8

HA NA
1.0 1.0

NA NA
1.2 1.2
0. 8 . 0, 8
1.5 1.6
1. 0 1.1
1.4 1.4
2.0 1.2
3.2 1.7
1.8. 3.8
0.7 0.6
2.3 2.8
1.5 3.4
Hs NS

1.5 1.4

2.4 4.0
1.5 1.7
3.5 2.2
0.0 0.0
2.5 2.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
2.0 8,0
3.0 4.0
0.0 0.0
1.0 1.0
0.0 0.0.

Ns Ns
0.0 0.0

Ns ~ Hot sanpled due to severe weather
NA ~ Sarple not analyzed, Instrment being recalibrated
Hs Sanples not analyzed in lab, Inproper fixation

0



Table G-3 (CONTD)

60-Ft Contour20-Ft Contour
Total Phos (ng/I-P )

Apr
Apr
Hay
Hay
Jun
Jun
Jul
Jul
Aug
Aug
Sep
Sep
Oct
Oct
Oct
Nov
Dec
Dec
/I-P)

Apr
Apr
Hay
Hay
Jun
Jun
Jul
Jul
Aug
Aug
Sep
Sep
Oct
Oct
Oct
Nov
Dec
Dec

)
Apr
Apr
Hay
Hay
Jun
Jun
Jul
Jul
Aug
Aug
Sep
Sep
Oct
Oct
Oct
Nov
Dec
Dec

NHPP

0.029
0.024
0.034
0.021
0.030
0.037
0.012
0.012
0.009
0.009
0.020
0.050
0.033
0.061
0.009
0.021

NS

0.016

NHPM

0.055
0.010
0.034
0.026
0.031
0.028
0.015
0.014
0.016
0. 011
0.019
0.068
0.014
0.018
0.009
0.020

NS
0. 020

5
19

3
17

6
22
12
18
9

30
12
29
ll
24
31
15

7
13

Orthophosphorus (arg
0.011
0.009
0.008
0. 002

<0.002
0.006

«0.002
0.003
0.008

<0.002
0. 003
0.024
0.006
0.003
0.009
0.010

NS

0. 009

0.010
0.005
0.007
0.002

<0.002
0.007

<0.002
0.004
0.010
0.002
0.004
0.031
0.007
0,004
0.006
0.009

NS

0.010

5
19

3
17
6

22
12
28

9
30
12
29
11

24
31
TS

13
Slllca (ng/I-SIOa

5
19

3
17
6

22
12
28

9
30
12
29

11
24
31
15

7
13

0.52
0.39
1.32

<0.05
0.09

<0.05
0.15
0.08
0.17
0.11
0.13
1.73
0,52
0.36
0.22
0.52

NS
0. 34

0.63
0.37
1.25

<0.05
0.05

<0.05
0.13
0.13
0.15
0.13
0.10
1.34
0.41
0.37
0.20
0.52

NS
0. 37

weather
NS ~ Not saa4rled due to severe

NHPE

0.026
0.034
0.029
0.021
0.021
0.027
0.015
0.014

.0.013
0.010
0.018
0.030
0.025
0.030
0.011
0.019

NS
0. 020

0.010
0.008
0.004

<0.002
<0.002
0.005

«0.002
0.002
0.007
0.004
0.002
0.010
0.008
0.003
0.002
0.007

NS

0.010

0.60
0.34
0.77

<0.05
<0.05
<0.05
0.22
0.11
0.14
0.14
0.16
0.45
0.67

0.24
NS

0. 36

NHPM

0.017
0.024
0.026
0.023
0.028
0.026
0.011
0.014
0.018
0.015
0.018
0.026
0.018
0.019
0.011
0.028

NS

0. 017

0.010
0.008
0.003

<0.002
<0.002
0.005

«0.002
<0.002
0.008
0.002
0.002
0.008
0.006
0. 004

<0.002
0.010

NS

0.010

0.56
0.46
0.70

<0.05
0.08

<0.05
0.18
0.12
0.16
0.12
0.10
0.36

NS
0.31

NHPP

0.025
0.022
0.019
0.024
0.027
0.028
0.010
0.022
0.014
0.003
0.019
0.027
0.016
0.016
0.032
0.023

NS

0.015

0.010
0.008
0.003

<0.002
<0.002
0.007

«0.002
<0.002
0.010
0.002
0.002
0.006
0.004
0.003

<0.002
0.010

NS

0. 009

0.65
0.37
0.64

<0.05
0.17

<0.05
0.14
0.11
0.14
0.13
0.09
0.39

HS
0. 25

NFPE

0.027
0.012
0.011
0.027
0.020
0.028
0.009
0.017
0.008
0.013
0.029
0.024
0.016
0.020
0.015
0.026

NS
'.015

0.011
0.007
0.009

<0.002
<0.002

0.006
«0.002
«0.002
0.007
0.003
0.002
0.004
0.013
0.006

<0.002
0. 008

NS

0.008

0.48
0.37
0.35

<0.05
0.06

<0.05
0.22
0.12
0.14
0.12
0.15
0.24
0.52

8:5
0;35

NS

0. 39

60-Ft Contour 20-Ft Conto

Nitrate (ng/I-N) NHPM NHPP

5 Apr 0.29 0 ~ 32
19 Apr 0.18 0.21

3 Hay 0.53 0.53
~ 17 Hay 0.19 0.19

6 Jun 0.29 0.26
22 Jun 0.14 0.13
12 Jul 0.16 0.19
28 Jul 0.05 0.04

9 Aug 0.06 0.05
30 Aug 0.03 0.03
12 Sep 0.06 0.05
29 Sep 0.43 0.36
ll Oct 0.20 0.25
24 Oct 0.23 0,20
31 Oct 0.17 0.14
15 Nov 0.30 0.30

7 Oec NS NS
13 Dec I)r32 0.30

Chlorophyll a (raraah)~
S Apr .53 7.57

19 Apr 1.92 2.08
3 Hay 15.82 15.14

17 Hay 12.01 10.01
6 Jun 11.85 5.61

22'un '.93 12.01
12 Jul 4.41 3.40
28 Jul 8.71 3.20

9 Aug 3.00 3.00
30 Aug 12.12 18.72
12 Sep 12.34 9.77
29 5ep 11.53 8.57
ll Oct 2.80 2.72
24 Oct 2.88 2 '6
31 Oct 6.72 6.56
15 Nov 3. 12 4.00

7 Dec NS NS
13 Dec li6()n 2.72

Phaeophytin a ««agent). ~gjf~
5 Apr ~ 0. 0 0.10

19 Apr 0.66 0.13
3 Hay 1.84 3.92

17 Hay <0.10 «0.10
6 Jun 1.00 0.77

22 Jun 1.8S 1.07
12 Jul 2.S3 1.85
28 Jul <0.10 <0.10

9 Aug 0.71 0.36
30 Aug <0.10 <0.10
12 Sep <0.10 A. IO
29 Sep 14.39 0.24
ll Oct O.SO 0.53
24 Oct 0.31 0.18
31 Oct 1.68 1,22
15 Nov 0.52 0.54

7 Dec NS NS
13 Dec 2.32 0.47

Ur

NHP,E

0.29
0.22
0.40
0.18
0.24
0.11
0.17
0.04
0.05

<0.02
0.03
0.21
0.22
0.19
0.13
0.24

NS
0.32

6.05
2.52
7.61
9.41

'.05

11.93
3.70
5.71
5. 01

12.92
19.14
14. 66
3.44
3.84
5.12
3.92

HS
1.84

0.32
0.56
5.85

<0.10
0.41
0.32
1.62

<0.10
<0.10
<0.10

1.11
<0.10
0.42
0,53
1.32
0.62

NHP'M

0.30
0.19
0.36
0.19
0.28
0.11
0.15
0.05
0.06
0.02
0.04
0.19
0.20
0.20
0.15
0.31

NS
0.30

4.44
2.48
7.81

13.02
9.95
6.49
3.30
7.51
4.41
9.81
2.16

12.34
2.88

. 8.33
4.72
3.60

NS
2. 24

<0.10
0.66
2.31

<0.10
1.03
0.91
2.02

<0.10
0.15
2.10

<0.10
<1.10

1. 04
3. 05
0.82
0.54

NHPP . NHPE

0.32 0.28
0.21 0.21
0.35 0.29
0.19 0.18
0.26 0.24
0.11 0.11
0.15 0.19

<0.04 <0.04
0.05 <0.04
0.03 0.03
0.04 0.03
0.20 0.16
0.22 0.23
0.20 0.20
0.16 0.18
0.30 0.26

NS NS

0.29 0.29

5.73 3.64
2.20 1.92
9.53 1.72

12.22 11.21
8.73 5.29

12.18 7.17
2.70 0.80
3.90 7.41
3.50 5.01

12.12 16.22
8.33 <0.10

11.45 '12.66
2.88 2.96
3.28 2.88
5.20 2.80
3.20 3.36

NS NS
2.48 2.48

<0.10 <0.10
0.21 0.15
2.66 0.10

<0.10 «0.10
1.07 0.62
1.00 0.54
0.94 <0.10
0.23 <0.'10

<0.10 <0.10
<0.10 <0.10
3.95 0.53

<0.10 <0.10
0.26 Oe57
0.36 0,31
0.90 0.16
0.94 0.50

O.I 1.1j



Table G-3 (CONTD)

20-Ft Contour 60-Ft Contour 20-Ft Contour 60-Ft Contour

Total Sol)ds (eg/))
5 Apr

19 Apr
3 Hay

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul
9 Aug

30 Aug
12 Sep
29 Sep
ll Oct
24 Oct
31 Oct
15 Nov

7 Dec
13 Dec

TSS (ag/))
5 Apr

19 Apr
3 Hay

17 Hay
6 Jun

22 'Jun
12 Jul
28 Jul

9 Aug
30 Aug
)2 Sep
29 Sep
II Oct
24 Oct
3) pct
)5 Nov

7 Oec
13 Dec

80D-5 Day (ng/I)
5 Apr

)9 Apr
3 Hay

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
11 Oct
24 Oct
31 Oct
15 Nov

7 Dec
13 Dec

NHPM

404
636
670
300
410
383
212
225
288
257
240
288
241
207
206
204

NS
217

3.0
0.8
0.8

<0.1
0.6
1.2
0.3
1.3
0.5
1.8
2.6
1.0
1.4
0.6
0.6
4.0

NS
3.6

1.4
0.0
2.0
3.2
1.4
2.6
2.2
2.1
1.0
0.1
0.2
1.3
1.2
0.9
1.7
1.8

HS
1.8

NHPP

312
18)
421
244
270
223
202
230
261
277
268
204
230
217
242
208

NS

211

1.2
0.2
0.6

<0.1
0.8
0.4
0.3
0.1

<0.1
4.3
).0
7.0 .
0.2
1.2
2.2
3.8

NS
4.0

1.5
0.0
2.7
3.0
1.3
4.0
1.5
1.6
l.

7'.1

0.3
1.1
0,8
0,9
2.0
2.9

NS
2.1

NHPE

288
210
403
369
317
305
209
205
365
210
228
230
200
219
177
187

NS
213

4.8
0.6
).0
0.8

<0.1
<0.1
0.3
1.1

<0.1
1.8
0.8
3.0
0.2
2.6
1.6
2.6

NS
3.4

1.0
1.3
1.9
3.0
2.5
3.4
2.)
1.7
1.3
0.1
0.0
0.7
) ~ I
0.8
1.9
1.9

NS
3.8

NHPM

303
256
)72
324
201
192
179
231
260
272
199
138
170
225
194
180

HS
189

4.2
1.2

<0.1
0.8
0.4
2.2
1.0
1.5
0.5.
2.0
2.0
1.2
0.4
5.6
0.6
3.2

NS
3.6

2.2
0.2
2.7
3.2
1.8
3.7
2.2
2.8
2.1
0.0
0.2
1.1
1.2
).5
1.5
2.'2

NS
1.9

NHPP

290
206
367
392
339
193
182
197
352
241
248
178
160
218
116
174

NS
194

5.2
1.0

<0.1
0.4
1.6

<0.1
2.0
0.3
0.5
3.0
1.4
1.4
0.2
1.8
1.6
2.8

NS
3.6

1.0
0.4
4.0
3.8
).8
3.4
1.6
1.3
).5
0.0
0.0
1.7
0.4
0,0
1.6
1.8

NS
1.5

NHPE

278
202
167
332
367
183
202
2)1
227
194
228
227
241
258
131
140

NS
203

3.2
1.0

<0.'I
<0.1
1.0

<0.1
0.2
0.5

<0.1
2.3
0.8
0.2
0,6
5.2
1.4
2.2

NS
4.0

2.'I
0.5
2.7
2.9
2.2
3.1
1.7
2.2
1.6
0.1
0.0
1.8
0.7
0.8
0.9
2.3

NS
2.0

COD (ng/I)
5 Apr

19 Apr
3 Hay

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
11 Oct
24 Oct
31 Oct
15 Nov

7 Dec
Dec

TKN (ag/)+)
5 Apr

19 Apr
3 Hay

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul

9 Aug
30 Aug
12 Sep
29 Sep
'll Oct
24 Oct
31 Oct
15 Nov

7 Dec
13 Dec

A~nia (Ng/I-N)
5 Apr

)9 Apr
3 Hay

17 Hay
6 Jun

22 Jun
12 Jul
28 Jul.

9 Aug
30 Aug
12 Sep
29 Sepll Oct
24 Oct
31 Oct
15 Nov

7 Dec
13 Dec

NHPM

6.1
5.3

16.0
6.8

22.8
9.9
8.4
8.3

10.7
8.6
7.3

10.1
6.8

~ f:72
10.5

NS
4.9

0.12
0.11
0.39
0.18
0.19
0.28
0.14
0.22
0.22
0.27
0.24
0.32
0.27
0.20
0.12
0.14

NS
0. 20

0.480
0.040
0.024
0.064
0.016
0.026
0.061
0.011
0.077
0.088
0.039
0.016
0.019
0.030

NS

0. 087

NHPP

6.5
7.7

16.9
6.9

22.0
10.0
7.7
8.0

12.6
7.0
7.9
9.5
6.3
6.8
9.0

10.3
HS

4.5

0.17
0.10
0.42
0.19
0.16
0.28
0.17
0.25
0.22
0.27
0.51
0.26
0.28
0.12
0.19
0.16

HS

0.18

0.0/3

0.372
0.043
0.02)
0.070
0.019
0.048
0.059
0.008
0.097
0.084
0.042

<0.002
0.017
0.033

NS

0.144

NHPE

7.0
7.1

13.5
6.1

20.5
8.6
7.9
8.0

16.6
6.8
7.0
7.2
7.0
7,2
9 '
9.4

NS
4.4

0.16
0.09
0.33
0.17
0.15
0.25
0.20
0.20
0.25
0.26
0.20 ~

0.22
0.33
0.18
0.26
0.11

HS

0.20

o.N)
0.336
0.044
0.012
0.056
0.040
0.032
0.066
0.004
0.097
0.065
0.052
0.009
0.027
0.026

NS

0. 095

NNPW

6.2
8.4

)1.4
6.3

17.7
6.7
8.3
8.2

15.7
6.8
6.2
6.7
6.8

10.8
NS

4.6

0.14
0.09
0.30
0.18
0.17
0.25
0.19
0.20
0.28

- 0.22
0.31
0.25
0.40
0.12
0.17
0.19

NS

0.19

NHPP

6.9
7.)

10.8
7.3

18.6
8.4
8.0
8.'I

17.7
5.5
6.7
6.7
5,9
7,0
9.2

10.8
NS

4.2

0.16
0.11
0.32
0.19
0.17
0.29
0.18
0.23
0.29
0.24
0.28
0.30
0.29
0,07
0.20
0.14

NS

0.)9

ICE
8.0
6.4
4.0
6.1

17.7
8.5
7.7
7.8

13.8
5.8
6.5
5.6
7.1
7e2
9.5
9.8

NS
4.3

0.11
0.10
0.09
0.17
0.15
0.26
0.17
0.23
0.32
0.25
0.26
0.27
0,43
0.13
0.16
0.15

NS
0.19

0.316
0.043
0.028
0.068
0.018
0.048
0.103
0.012
0.146
0.066
0,052

O.DDI7
0. 046

HS

0.115

0.264
0.047
0.023
0.078
0.024
0.035
0.073
0.006
0.079
0.084
0.050

oS
0.034

HS

0.106

0.055
0.044
0. 014
0.076
0.038
0.030
0.093
0.022
0.185
0.068
0.054

<0.002
0:024
0.034

NS

0.)18

II:Nf f:oN IN:Im

HS ~ Not saanp)ed due to severe ueather

'



0
Table G-4

MONTHLY WATER QUALITY PARAMETERS AT THE 25- AND 45-FT CONTOURS
ON THE NMPP/FITZ TRANSECT, NINE MILE POINT VICINITY, 1977

Alkalinity (mg/1)

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

25-Ft

Surface

95.0
96.0
98.0
93.0
91.0
92.0
89.0

104.0
102;0

23
28
29
29
24
14
15

Jun
Jul
Aug
Sep
Oct
Nov

Sp. Cond. (tsshos)
29
17
23
28
29
29
24
14
15

Turbidity (NTU)

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

340
240
325
200
298
360
340
340
350

2.829

29
29
24
14
15

Apr

Aug
Sep
Oct
ttov
Dec

17 Hay 1.0
23 Jun 1-0
28 Jul 1.7

1.9
2.4
2.0
2.1
2.0

Color (APHA units)
29 Apr
17 Hay

Bottom

95.5
96.0
98.0
90.0
90.0
92.0
90.0

104.0
102.0

1

1

1

1

1

1

1

1

365
285
310
320
275
280
330
370
300

1.6
1.1
0.8
2.3
1.8
2.6
0.7
4.1
2.0

45-Ft

Surface

94.5
96.0

100.0
91.0
91.0
95.0
90.0

105.0
101.0

330
300
360
210
310
360
280
350
360

1.3
1.0
1.2
1.3
2.0
3.1
1.0
4.1
1.8

345
280
320
225
270
360
330
370
380

2.8
1.0
0.8
2.0
2.5
2.7
7.9
1.7
2.3

Bottom

94.0
94.0

~ 98.0
91.0
93.0
92.0
89.0

104.0
101.0

TDS (mg/1)

TSS (mg/1)

TVS {mg/1)

29
17
23
28
29
29
24
14

15

29
17
23
28
29
29
24
14
15

29
17
23
28
29
29
24
14
15

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
ttov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Total Solids(mg/1)

25-Ft

Surface

193
212
154
238
253
239
213
zzz
171

191
211
154
237
250
237
202
220
169

1.6
1.4
0.2
0.1
3.3
1.6

11.4
2.2
2.2

38
102
35

116
133
170

84
197
84

Bottom

265
226
141
228
222
219
194
207
197

263
225
141
227
219
217
192
205
194

2.4
1.0
0.2
0.5
3.3
1.8
1.6
2.0
2.8

104
94
36

102
116
170
107
195
109

45-Ft

Surface

144
296
198
253
326
188
193
175
170

135
296
198
250
324
187

)92
173
166

9.4
0.2

<0.1
2.1
1.8
1.2
1,4
1.8
4.0

2
100
33
86

291
180

87
160
110

Bottom

242
228
227
250
219
219
191
181
173

241
228
226
211
213
217
189
180
168

1.4
0.4
0.6
NS
6.0
1.6
2.4 .
0.6
5.2

94
82
60
81

120
190
103
168
102



Table G-4 (CpNTD)

25-Ft 45-Ft 25-Ft 45-Ft

TKN (mg/1-N)

Zg
17
23
28
29
29

24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Organic N (mg/1-N)
29
17
23
28
29
29
24
14
15

Ammonia (mg/1-N)
29
17
23
28
29
29
24
14

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

15 Dec
Nitrate (mg/1-N)

29
17
23
28
29
29

24
14'5

Surface

0.14
0.17
0.25
0.21
0.26
0.35
0.16
0.12
0.23

0.09
0.13
0.23
0.16
0.25
0.25
0. 15
0.07
0.17

0.048
0.036
0.018
0.045
0.010
0.099
0.011
0.050
0.061

0.32
0.20
0.16
0.04
0.03
0.21
0.20
0.31
0.30

Bottom

0.12
0.17
0.18
0;27
0.24
0.18
0.18
0.13
0.27

0.08
0.12
0.16
0.21
0.22
0,10
0.17
0.10
0.21

0.038
0.047
0.016
0.056
0.019
0.080
0.013
0.027
0.061

0.31
0.20
0.17
0.04
0.04
0.20
0;20
0.30
0.30

SUrface

0.11
0.17
0.19
0.22
0.22
0.38
0,13
0.14
0.20

0.07
0.12
0.17
0.14
0.19
0.31
0.12
0.09
0.15

0.039
0.046
0.016
0.079
0.026
0.068
0.013
0.049
0.051

0.31
0.21
0.17
0.05
0.02
0.20
0,19
0.30
0.30

Bottom

0.10
0.14
0.17
0.24
0.22
0.26
0.22
0.14
0.21

0.07
0.11
0.14
0.16
0.17
0.20
0.20
0.11
0.16

0.028
0.032
0.026
0.079
0.048
0.057
0.022
0.031
0.051

0.30
0.23
0.18
0.06
0.07
0.22
0.20
0.30
0.30

Total Phos. (mg/1-P)

29 Apr
17 Hay
23
28
29
29
24
14
15

Jun
Jul
Aug
Sep
Oct
Nov
Dec

Silica (mg/1-510')
Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

29
17
23
28
29
29
24
14
15

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul

,Aug
Sep
Oct
Nov
Dec

Orthophosphorus (mg/1

Surface

0.015
0.034
0.026
0.007
0.012
0.026
0,031
0.027
0.012

0.36
<0.05
<0.05

0.19
0.28
0.54
0.36
0.52
0.30

-p)
0.009
0.004
0.010

<0.002
0.002
0.006
0.006
0.010
0.006

Bottom

0.019
0.020
0.023
0.019
0.008
0.029
0.023
0.029
0.013

0.35
<0.05
0.07
0.22
0.37
0.44
0.37
0.52
0.26

0.009
0.003
0.004
0.003
0.002
0.006
0.006
0.011
0.008

Surface

0.017
0.028
0.024
0.013
0.047
0.028
0.014
0.028
0.013

0.35
<0.05

0.05
0.12
0.24
0.45
0.33
0.51
0.36

0.012
0.004 .

0.005
< 0.002

0.002
0.002
0.003
0.011
0.012

Bottom

0.015
0.015
0.024
0.017
0.01$
0.037
0,022
0.027
0.013

0.35
0.13
0.07
0.34
0.56
0.52
0,35
0.52
0.31

0.010
0.003
0.003

<0.002
0.004
0.006
0.005
0.011
0.010

*
~ ~L



Table G-4 (CONTD)

25-Ft 45-Ft 25-Ft 45-Ft
Sodium (mg/1)

29
17
23
28
29
29
24
14
15

Potassium (mg/1)
29
17
23
28
29
29
24
14
15

Calcium (mg/1)
29
17
23
28
29
29
24
14

15
Aluminum (mg/1)

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nor
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Surface

14.1
19.3
14.7
14.0
13.1
13.9
13.0
16.8
14.5

1.65
1.70
1.15
1.69
1.71
1.73
1.40
1.52
2.73

44.1
50.1
33.9
42.6
43.1
50.0
38.1
43 8
44.7

0.006
0.039
0.023
0.026
0.050
0.194
0.116
0.062
0.088

Bottom

14.5
15.9
6.6

14.0
11.4
13.5
12,9
16.8
14.8

1.67
1.63
1.05
1.70
1.67
1.77
1,42
1.52
2.73

46.5
50.8
32.5
41.3
41.0
51.4
38,5
44.0
44.7

0.005
0.050
0.017
0.029
0.129
0.147
0.094
0."063
0.091

Surface

13.1
19.3
17 ~ 5
14.5
13.1
13.5
13.2
17.2
14.5

1.66
1.93
1.05
1.73
1.68
1.80
1.41
1.54
2.86

43.2
51.5
33.9
41.3
41.7
51.9
37,7
45.1
44.1

0.008
0.029
0.020
0.046
0.216
0.076
0.069
0.081
0.189

Bottom

13.1
18.6
12.6
13.1
10.5
14.9
12.9
16.3
14.7

1.62
1.63
0.85
1.70
1.62
1.85
1,52
1.50
2.86

39.6
47.3
27.5
42.6
42.7
52.7
42.1
43.8
44.7

0.001
0.041
0.015
0.238
0.079
0.105
0.061
0.054
0.122

Iron (mg/1)

29
17
23
28
29
29
24
14
15

Nickel (mg/1)

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Manganese (mg/1)
29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug'ep

Oct
Nov
Dec

Magnesium (mg/1)

Surface

0.005
0.096
0.070
0.167
0.067
0.

207'.118

0.086
0.123

0.002
0.007
0.008
0.050
0.006
0.003
0.049
0.020
0.005

0.001
0.010
0.004
0.006
0.008
0.010
0,015
0.007

<0.001

9.43
7.70
7.90
8.08
8.10
8.46
6.23
8.63
9.70

Bottom

0,008
0.163
0.042.
0.251
0.161
0.173
0.053
0.087
0.110

0.003
0.005
,0.003

<0.002
0.005
0.008
0.013
0.001
0.006

0.001
0.022
0.003
0.023
0.015
0.010
0.008
0.008

<0.001

9.59
7.70
7.80
8.31
8.10
7.90
6.23
8.89
9.40

Surface

0.009
0.019
0.047
0.177
0.108
0.108
0,046
0.085
0.097

0.004
0.004
0.003

<0.002
0.005
0.015
0,006
0.001
0.006

<0.001
0.008
0.006
0.017
0.010
0.009
0.009
0.008

<0.001

9.39
7.70
8.20
7.96
8.06
7.86
6,03
8.67
9.40

Bottom

0.003
0.109
0.029
0.613
0.159
0.150
o,246
0.083
0.091

0.002
0.004
0.002

<0.002
0.003
0.006
0,005

f:L'.001

0.007
0.002
0.092
0.017
0.013
0.044.
0.007

<0.001

9.34
7.59
7.90
8.31
8.02
8.58
6.54
8.80
9.40



Table G-4 (CONTD)

Cadmium (mg/1)

29
17
23
28
29
29
24
14
15

Chromium (mg/1)
29
17
23
28
29
29
24
14
15

Copper (mg/1)
29
17
23
28
29
29
24
14
15

Hercury (mg/1)
29
17
23
28
29
29

24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
ttov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
ttov
Dec

25-Ft

Surface

0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<O.Ml
<0.001

0.001
<0.001

0.001
<0.001
<0.001
<0.001
«0.001
(0.001
<0.001

<0.001
0.008
0.009
0.003
0.019
0.006
0.036
0.008
0.016

<0.0002
<0.0002
<0.0002
<0.0005
<0.0005
<0.0005
< 0. 0002
<0.0002
<0.0002

Bottom

<0.001
<0.001
<0.001
<0.001
<0.001

. <O.M1
<0.001
<0.001
<0.001

0.001
<0.001

0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001
0.004
0.029
0.002
0.013
0.004
0.014
0.004
0.012

<0.0002
<0.0002
<0.0002
<0.0005
<0.0005
<0.0005
<0.0002
<0.0002
<0.0002

45-Ft

Bottom

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
«0.001
<0.001
<0.001

0.001
0.001
0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
0.002
0.006
0.002
0.011
0.017
0.001
0.004
0.008

<0.0002
<0.0002
<0.0002
<0.0005
<0.0005
<0.0005

< O.OO02
<0.0002
<O.OO02

Surface

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
( 0.001
<0.001
<0.001

0.001
<0.001

0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0. Ml

0.005
0.002
0.006
0.003
0.009
0.019
0.002
o.ons
0.008

<0.0002
<0.0002
<0.0002
<0.0005
<0.0005
<0.0005

< 0.0002
<0.0002
<0.0002

Silver (mg/1)

29
17
23
28
29
29
24
14
15

Lead (mg/1)
29
17
23
28
29
29
24
14
15

Zinc (mg/1)
29
17
23
28
29
29
24
14
15

Arsenic (mg/1)
29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

25-Ft

0.039
0.009
0.012
0.027
0.025
0.013
0.008
0.015
0.012

0.0010
<0.0005
<0.0005
<0.0005

0.00CO
0.0030
0.0020
0.0016
0.0210

Bottom

<0.001
<0.001
<0.001
<0.001
(0.001
<0.001
<0.001
0.001

<0.001

0.001
0.006
0.028
0.003
0.019
0.005
0.005
0.005
O.M2

0.068
0.013
0.011

<0.001
0.018
0.013
0.006
0.012
0.010

0.0010
<0.0005
<0.0005
<0.0005

0.0050
0.0050
0.0010
0.0016
0.0120

Surface

<0.001
0.001

<0.001
<O.Ml
<0.001
<0.001
«0.001
0.001

<0.001

<0.001
0.006
0.014
0.006
0.044
0.003
0.008
0.005
0.011

45-Ft

Bottom

<0.001
<0.001
<0.001
<0.001
(0.001
<0.001
(0.001

0.001
<0.001

Surface

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.001
<0.001

0.001
0.003
0.01 5
0.002
0.004
0.020
0.004
0.005
0.007

0.077
0.001
0.012
0.015
0.015
0.022
0.006
0.008
0.018

0.0006
<0.0005
<0.0005
<0.0005
0.0060
0.0050
0.0020
0.0020
0.0140

<0.001
0.002
0.010
0.003
0.003
0.018
0.011
0.004
0.006

-0.056
0.002
0.012
0.024
0.020
0.017
0.01 6.
0.007
0.016

0.0010
O'.OOOS

<0.0005
<0.0005
0.0050
0.0050
0,0020
0.0016
0.0130



Table G-4 (CONTD)

Fluoride (mg/1-F)

29
17
23
28
29
29
24
14

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

29
17
23
28
29
29
24
14

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

15 Oec
Sulfate (mg/1-Son)

29
17
23
28
29
29
24
14
15

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

15 Oec
Chloride (mg/1-Cl)

Surface

0,09
0.13
0.20
0.05

<0.05
<0.05

0.14
0.12
0.12

39. 6
43.6
31.7
30.0
33.2
34.7
27.1
32.5
29.2

30.4
30.5
28.3
35 '
36.4
28.1
21,2
20.7
27.2

25-Ft

Bottom

0.09
0.11
0.16
0.05

<0.05
<0.05

0,14
0.12
0.13

31.4
43.6
26.1
30.8
28.4
34.3
26.8
32.7
28.6

30.8
28.7
27.2
36.7
34.8
28.0
21.5
20.8
27.2

27.7
53.2
39.5
29.6
33.4
33.0
27;0
32.7
30.0

29.6
32.3
29.5
36.7
34.2
28.0
21,9
20.7
27.4

27.5
53.2
25.9
27.6
27.9
36.9
27. 1

34.2
31.4

29.4
28.2
27.5
35.9
35.9
28.7
20,8
20.8'7.4

45-Ft

Surface Bottom

0.09 0.09
0.11 0.12
0.18 0.16
0.05 0.05

<0.05 <0.05
0.05 0.08
0.13 0,14
0.12 0.12
0.13 0.13

Cyanide (mg/1)

29 Apr
17 May
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct

~ 14 Nov
15 Dec

Ferro CN (mg/1)
29 Apr
17 May
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct
14 Nov
15 Oec

Ferri CN (mg/1)
29 Apr
17 May
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct
14 Nov
15 Oec

Surface

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

NS

<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04

NS

<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04
<0.04

25-Ft

Bottom

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

NS

<0.04
<0.04
<0.04
<0.04
<0.04
<D.04
<0.04
<0.04

NS

<0.04
<0.04
<0.04
<0.04
<0.04
<0,04
<0.04
<0.04

Surface

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

< 0.005
<0.005
<0.005

NS.
<0.04
<0.04
<0.04
<0.04
<0.04

< 0,04
<0.04
<0.04

45-Ft

Bottom

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

NS

<0.04
<0.04
<0.04
<0.04
<0.04
< 0.04
<0.04
<0.04

NS NS

<O.O4 <0,04
<p.p4 <0.04
<p.p4 ~ <0.04
<p.p4 <0.04
<p.p4 <0.04
<0,04 <0,04 .
<0.04 <0.04
<0.04 <p p4

HS ~ Not san@led, laboratory techniques were not developed for April saaple analysis



Table'-4 (CONTD)

25-Ft 45-Ft 25-Ft 45-Ft,

Beryllium (mg/1)

29 Apr
17 Hay
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct
14 Nov
15 Dec

Barium (mg/1)
29 Apr
17 Hay
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct
14 Nov
15 Oec

Vanadium (mg/1)
29 Apr
17 Hay
23 Jun
28 Jul
29 Aug
29 Sep
24 Oct
14 Nov
15 Oec

Sel enium (mg/1)
29 Apr
17 Hay
23 Jun
28 Jul
29 Aug
29 Sep

Oct
14 Nov
15 Dec

Surface
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.025
0.004
0.010
0.037
0.037
0.043
0.044
0.051
0.018

<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
<0.001
<0.001
0.001

<0.0005
<0.0005
<0.0005
<0.0003
0.0035
0.0012

<0.0010
<0.0010
0.0031

Bottom

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.023
0.006
0.011
0.012
0.040
0.044
0.047
0.053
0.011

<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
<0.001
<0.001
0.002

<0.0005
<0.0005
<0.0005
<0.0003
0.0026
0.0032

<0.0010
<0.0010
0,0033

Surface
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.026
0.004
0.012
0.026
0.034
0.044
0.046
0.044
0.008

<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
0.002

<0.001
0.002

<0.0005
<0.0005
<0.0005
<0.0003

0.0041
0.0026

<0.0010
<0.0010
0.0037

Bottom
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0 F 001
<0.001
<0.001

0.029
0.005
0.012
0.028
0.028
0.039
0.051
0.046
0.008

<0.001
<0.002
<0.002
<0.002
<0.002
<0.002
<0.001
<0.001
0.001

<0.0005
<0.0005
<0.0005
<0.0003
0.0032
0.0026

<0.0010
'<0.0010

0.0035

Gross Alpha (pCi/1)
29
16
23
29
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Gross Beta (pCi/1)
2g Apr
16 Hay
23 Jun
29 Jul
29 Aug
29 Sep
24 Oc't
14 Nov
15 Dec

Surface

<1.13
<1.16

1.85
<1.13

3. 53
<0.21
<1.01
<1.50
<1.50

2.73
3.59
2.80

<2.39
<2.63
4.63;
5:34
2. 90
3. 58

29
17
23
28
29
29
24
14

Tritium (pCi//)
29
16
23
29
29
29
24
14
15

Nov
Oec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Below
Below
Below
Below
Below
Below
nolow
Below
Be) ow

395
386
435
594
277
367
391
109
183

Galena Spectroscopy (pCi/1)
Apr
Hay
Jun
Jul
Aug
Sep
Oct

Bottom

<1.17
<1.13

1.59
<1.26
<0.89
<0.20
<1.01
<1.50
<l. 50

<2. 50
2.50

<2.01
<2.39
<2.63
3.20
4.84
3.58
2.88

Detection
Detection
Detection
Detection
Detection
Detection
Detection
Detection
Detection

321
206
362
697

<200
252
549
133
207

Surface

<1.08
<1.16

1. 59
<1.47
<0.93
<0.20
<1.01
<1.50
2.45

3.17
2.72
2i47

<2.39
<2.63
2.19
3.25
3.15
2.84

Bottom

<1.08
<1.13

1.28
<2.66
<0.92
<0.21
<1.13
<1.50
<l. 50

<2.50
9.25
2.58
5.66
3.10

<1.94
. 7.34

<3.00
2r93

326
264
319
515
290
296
605
218
320

347
225
453
527
295
347
431
235
260

Below Detection
Below Detection
Below Detection
Below Detection
Below Detection
Below Detection
Below Detection
Below Detection
Below Detection



25-Ft

Tab3 e G-4 (CONTD)

45-Ft 25-Ft 45-Ft

COD (mg/1)

23
28
29
29
24
14
15

29
17
23
28
29
29
24
14
15

Jun
Jul
Aug
Sep
Oct
Hov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

T. Colif. (I7/1 ooml )
2

26
23
28
29
29
24
14
15

Hay
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

F. Colif. (f/100a1 ) *
2

26

23
28
29
29
24
14
15

Hay
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

BOD - 5 Day (mg/1)

29 Apr
17 Hay

Surface

3.1
3.0
2.2
0.3
0.1
1.8
1.1
2.1
1.9

9.3
6.8
8.5
7.3
4.6
6.5
7.0

10,0
4.0

2400
240

2.2
8.8
8.8
2.2
13

348
172

<30

42
<30

86
94

<2.2
2
ll
17

Bottom

0.7
3.2
2.4
2.4
0.0
2.1
1.1
1.6
2.3

9.2
'5.8
8.3
7.7
3.8
6.8
7.1
9,8
3.5

38
38
2.2
7.6
38
5
13
33

348

<30
<30
<30
169

170

<2.2
5

<2
5

Surface
0.1
3.6
3.0
1.5
0.0
1.5
0.7
1.7
2.4

6.9
7.0
8.5
7.4
2.6
6.6
7.0

10.6
3.8

38
38
15
8.8
21
8.8
5

109
> 542

<30

<30
<30

114

42
<2. 2
<2

2
8

Bottom

0.0
3.2
2.0
1.0
0.0
1.7
1.0
1.7
2.0

6.5
6.3
8.4
7.3

<2.0
6.8
7.0

10.8
3.7

38
38
8.8
5.0
2.2
5.0
33

172
109

<30
'30

<30
>300

117

<2.2
<2

5
17

/1)
29
17
23
28
29
29
24
14
15

Phenols (mg

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

HBAS (mg/1 -LAS)
29
17
23
28
29
29
24
14
15

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Hov
Dec

CCE (mg/1)

28

29
17
23
29
29
29
24
14

15

Jul
Aug
Sep
Oct
Nov
Dec

Apr
Hay
Jun
Jul
Aug
Sep
Oct
Nov
Dec

TOC (mg/1)
29 Apr
17 Hay
23 Jun

Surface

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<D.02

13.4
10.0
11.5
12.1

0.5
1,8
0.7

Bottom

0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

13.&
9.0
7.3

10.6

Surface

o.ao5
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005

<0.02
<0.02
<0.02
<0.02
<0.02
<a'.oz
<0.02
<0.02
<0.02

12.2
11.6
9.0
6.6

See TOC above

1.0
1.5
0.7

2.4
0.3
1.2
1.5
1.6
1.7

TOC superseded by CCK

Botton
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

~ <0.005
<0.005>
< 0.005

<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02
<0.02

19.5
10. 5
9.5
8.7

1.3
0.3

. 1.4
1.1
2.4
2.6

'Apr-Aug data represents total bacteria
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Table H-l

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT l DURING 1977

No. of No. of Total Volume yf Nean Elect~ical Temperature3 (,C)
Circulating Service Mater Pumped~ Output3

Date Water Pumpsl Water Pumps> (m3) (Ne) Discharge Intake

1 Jan
2 Jan
3 Jan
4 Jan
5 Jan
6 Jan
7 Jan
8 Jan
9 Jan

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

1 Feb.
2 Feb
3 Feb
4 Feb
5 Feb
6 Feb
7 Feb
8 Feb
9 Feb

10 Feb
ll Feb
12 Feb
13 Feb
14 Feb
15 Feb
16 Feb
17 Feb
18 Feb
19 Feb
20 Feb
21 Feb
22 Feb
23 Feb
24 Feb
25 Feb
26 Feb
27 Feb
28 Feb

2
2
2
2
2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

l.,
1

1

1

1

1

1

1

,1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,280,979
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,280,979
1,270,077
1,270,077
1,253,724
1,29'.,881
1,291,881
1,291,881
1,291,881
1,291,881
1,291,881
1,291,881
1,291,881
1,291,881
1,253,724
1,270,077
1,270,077
1,270,077

1,270,077
1,270;077
1,280,979
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,280,979
1,280,979
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,270,077
1,280,979
1,270,077
1,280,979
1,280,979
1,280,979
1,313,685
1,297,332
1,297,332
1,297,332
1,297,332

581
584
583
579
577
575
573
493
524
579
583
581
583
582
585
582
578
577
582
583
584
582
584
584
582
582
582
582

. 582
578
575

574
571
568
566
460
528
564
587
587
585
586
583
584
582
583
582
582
573
584
584'82
579
114
118
438
467
526
576

19. 5
19 ~ 5
19. 5
20.1
19. 8
21.4
21.1
17.5
18.3
19. 9
19.5
19.5
19.9
20.2
20.2
19.5
19.5
20.4
20.1
20.3
20 '
20.4
20.1
20. 6
20. 0
19,5
19.6
19.6
19. 4
19.3
19.2

19 '
19.9
19.6
19.2
16.8
18.1
20.5
20.2
20.3
20.0
20.3
19.9
20.0
19.5
19.6
19.9
19.8
19.8
19.7
19 F 7
19.7
19.7
NA

9.1
15. 9
16.3
18.2
19.6

3.4
3.4
3.3

3.7
5.1
4.6
3.5
3.4
3.6
3.1
2.9
3.9
3:9
3.9
3.3
3.3
4.4
4.0
4.2
4,0
4.4
4.2
4.4
3.8
3.3
3.4
3.4
3.3
3.3
3.3

3.3
4.0
3.9
3.4
3.5
3.5
4.4
4.1
4.1
3.8.
4.0 *

3.6
3.7
3.4
3.7
3.7
3.6
3.7
3.6
3.7
3.7
3.7

NA
2.1
3.1
2.9
3.6
3.6

16.1
16.1
16.2
16.0
16.1
16.3
16.5
14.0
14.9
16.3
16.4
16.6
16.0
16.3
16.3
16.2
16.2
16.0'6.

1

16.1
16.2
16. 0
15.9
16.2
16.2
16.2
16.2
16.2
16. 1

16.1
~ 16.1

15.9
15.9
15.7
15.8
13.3
14.6
16.1
16.1
16.2
16.2
16.3
16.3
16.3
16.1
15 '
16.2
16.2
16.1
16.1
16.0
16.0
16.0
NA
7.0

12.8
13.4
14.6
16.0



Table H-j. (CONTD)

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 DURING 1977

Ho. of No". of Total Volume Qf Hean Elect~ical
Te erature3Circulating Service

1
Water Pumped Output3

Oate Water Pumps> Water Pumpsl (m3) (HWe) Discharge intake

1 Har
2 Har
3 Har
4 Har
5 Mar
6 Har
7 Har
8 Har
9 Har

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

1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
6 Apr
7 Apr
8 Apr
9 Apr

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

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
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1,297,332
1,297,332
1,297,332
1,297,332
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214
1,477,214

812,195
812,195

812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195

581
581
584
551

12>
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

20.0
21.1
21.0
19.4
2.3
0.2
0.3
0.6
0.6
0.4
0.6
0.9
1.1
1.1
0.9
1.4
2.9
0.9
0.3
0.5'.2
0.4
0.2
0.0
0.1
0.1
0.3
0.3
0.9
1.4
1.0

3.7
4.2
4.3
3.8
0.6
0.0
0.1
0.3
0.3
0.2
0.3
0.7
0.8
0.8
0.7
1.1
2.7
0.6
0.2
0.3
0.0
0.2
0.0
0.0
0.0

-0.1
0.1
0.1
0.7
1.2
2.7

4.3
3.4
4.7
4.1
4.7
4.9
5.1
5.6
5.7
5.4
5.8
6.2
5.2
6.6
6.4
NA
7.4
6.2
6.4
6.6
6.1
8.6
7.3
7.6
7.2
7.3
6.3
8.0
8.6
8.8

16.3
16.9
16.7
15.6
1.7
0.2
0.2
0.3
0.3
0.2
0.3
0.2
0.3
0.3
0.2
0.3
0.2
0.3
0.1
0.2
0.2
0.2
0.2
0.0
0.1
0.2
0.2
0.2
0.2
0.2

-1.7
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Table H-1 (CONTD)

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT l DURING 1977

No. of No. of Total Volume of Hean Electrical Te erature3 (OC)Circulating Service Water Pumped2 Output3
Date Water Pumps> Water Pumpsl (m3) (Ne) Discharge 1ntake

1 Hay
2 Hay
3 Hay
4 Hay
5 Hay
6 Hay
7 thy
8 Hay
9 Hay

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

1 Jun
2 Jun
3 Jun
4 Jun
5 Jun
6 Jun
7 Jun
8 Jun
9 Jun

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

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2
2

2/1 a

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1/2b
2
2
2

2/1/2c
2
2
2
2
2
2
2
2
2
2
2
2 ~

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

1 4

812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195
812,195

1,237,372
1,567,701
1,221,019

755,505
755,505
755,505
755,505
755,505
755,505
755,505
755,505
755,505
755,505
755',505
755,505
755,505

763,137
1,030,234
1,482,665
1,389,999
1,482,665
1,433,607
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665

9.3
10.3
10.7
9.4
8.5
8.5
9.1
9.6
9.6
9.1
9.6

10.2
10.1
10.0
10.5
8.7
8.6
8.8

11.0
11.5
11.7
11.7
11.0
13.0
13. 1

13.4
12.8
13.6
12.1
10.8
10.8

10. 3
9.7
7:7
8.2
9.3
9.5

10.3
9.6
8.1
7.2
8.4
9.5
9.7
9.7

11.0
12.4
10.8
11.5
12.2
12.8
13.6
14.2
12.9
13.5
13.8
15.1
15. 5
14. 6
16.6
16.3
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Table H-1 (CONTD)

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 DURING 1977

No. of No. Of Total Volume of Hean Electrical
T t 3 'CCirculating Service Water Pumped2 Output3

Date Water Pumpsl Water Pumps> (m3) (NMe) Discharge Intake n

1 Jul
2 Jul
3 Jul
4 Jul
5 Jul
6 Jul
7 Jul
8 Jul
9 Jul

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

2
2
2
2

2/1 d

2
2
2
2
2
2
2

2/le
1/2f

2
2/lg
1/2i

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

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

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

1,531,724
1,411,803
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,531,724
1,171,960
1,411,803
1,569,881
1,177,411
1,884,744
1,531,724
1,569,881
1,608,038
1,608,038
1,608.038
1,608,038
1,608,038
1,608,038
1,608,038

1,608,038

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

100
207
285
415
497
530
542
554
554

578

1,608,038 560
1,608,038 572
1,608,038 568
1,608,038 543

23.7
23.8
34.5
37,5
38.4
39.0
39.0
39.8
39.9
38.8
38 '
38.6
38.1
39.1

16. 5
16.5
NA
14. 5
18.0
17.4
15.0
13. 5
15. 5
NA
13.4
13.9
14 '
18.0
21. 5
20.5
NA

22.7
22.8
23.6
24.7
23. 0
22.9
22.9
23. 3
23. 3
22.2
22.1
21.9
21. 9
22.6

1.0
1.0

10.9
12.8
15.4
16.1
16.1
16.5
16.6
16.6
16.8
16.7
16.2
16.5

1 Aug
2 Aug
3 Aug
4 Aug
5 Aug
6 Aug
7 Aug
8 Aug
9 Aug

10 Augll Aug
12 Aug
13 Aug
14 Aug
15 Aug
16 Aug
17 Aug
18 Aug
19 Aug

.20 Aug
21 Aug
22 Aug
23 Aug
24 Aug
25 Aug
26 Aug
27 Aug
28 Aug
29 Aug
30 Aug
31 Aug

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

1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783
1,580,783

576
575
577
573
574
578
577
580
580
583
582
578
536
584
582
580
582
582
581
579
584
582
584
587
586
588
591
588
585
582
587

39.0
39.1
38.5
38.5
38.8
38.9
38.7
39.1
38.7
38.0
38.8
39.7
38.4
39.6
39.5
38.8
38.7
38.1
37.4
36.9
36.8
36.5
36.3
36.4
36.1
36 '
36.4
37.5
37.9
38 '
37 '

22.1
22.4
21.7
21.7
22.1
22.2
22.1
22.5
22. 1

21.4
22.1
23.0
22.8
23.0
22.8
22.1
22.1
21.5
20.9
20.5
20.4
20.0
19.8
19.9
19.7
19.6
19.8
20 '
21.2
21.6
21.1

16.9
16. 7
16 '
16.8
16.7
16.7
16.6
16.6
16.6
16.6
16.7
16.7
15.6
16.6
16.7
16.7
16.6
16.6
16.5
16.4
16.4
16.5
16.5
16.5
16.4
16.6
16.6
16.6
16.7
16.7
16.8
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Table H-l (CONTD)

PLANT OPERATIONG CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 DURING 1977

No. of No. of Total Volume ~f Mean Electrical
Te erature3 (OC)Circulating Service Water Pumped Output3

Date Water Pumpsl Water Pumpsl (m3) (MWe) Discharge Intake

1'ep
2 Sep
3 Sep
4 Sep
5 Sep
6 Sep
7 Sep
8 Sep
9 Sep

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

1 Oct
2 Oct
3 Oct
4 Oct
5 Oct
6 Oct
7 Oct
8 Oct
9 Oct

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

2'

2
2

2.
2
2
2

2/1
1

1

1

1

1.
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1,586,234
1,586,234
1(586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1;586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234
1,586,234

1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,264,626
1,264,626
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509
1,444,509

590
587
584
581
586
587
587
589
596
592
592
592
589
588
590
592
591
588
590
593
588
595
593
603
608
607
603
602
602
570

267
378
446
521
580
590
594
595
594
595
595
596
595
600
599
601
596
601
601
603
519„

0
0
0
0
0
0

283
420
558
588

37.6
38.3
38.6
38.5
38.3
38.3
38.4
36.5
34.9
36. 0
36.4
36.1
35.9
35.9
35.8
34.7
35.3
36.0
35.9
35.1
34.8
34.5
32.6
28.8
23.4
23.3
27.2
29.8
30.2
30.0

23.5
25.9
27.2
29.0
30.9
31.1
31.3
30.1
30.2
29.9
30.0
29.4
29.4
29.8
29.9
30.0
29.1
28.6
29.1
29.4
26.5
11.4
11.6
11.5
11.3
11.7
11.6
21.2
24.4
27.7
28.0

20. 9
21.5
21.7
21 '
21.4
21.5
20.9
19.8
18.0
19.2
19.3
19.3
19.1
19.1
19.1
18.0
18.6
19.2
19.1
18.3
17.3
17.6
15.2
12.0
6.6
6.5

10.3
13.0
13.0
13.9

14 '
14.4
14.1
13.8
14.4
14.4
14.6
13.5
13.6
13.2
13.1
12.7
13.8
13.1
13.1
13.1
12.2
11.8
12.2
12.6
12.0
10.9
11.3
11.2
11.1
11.2
11.3
10.9
11,9
12.0
11.5

16.7
16.8
16.9
16.8
16.9
16.8
17.5
16.7
16.9
16.8
17.1
16.8
16. 8
16.8
16.7
16.7
16.7
16.8
16.8
16.8
17.5
16.9
17.4
16.8
16.8
16.8
16.9
16.8
17.2
16.1

8.8
11.5
13.1
15.2
16.5
16.7
16.7
16.6
16.6
16.7
16.9
16.7
15.6
16.7
16.8
16.9
16.9
16.8
16.9
16.8
14.5
0.5
0.3
0.3
0.2
0.5
0.3

10.3
12.5
15.7
16.5
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Table H-1 (CONTD)

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT 1 DURING 1977

No. of No. of Total Volume of Hean Electrical
Circulating Service Water Pumped2 Output~

Date Water Pumps> stater Pumpst (m3) (NWe)

Temperature3 ('C)
Discharge intake

"
1 Nov
2 Nov
3 Hov
4 Nov
5 Nov
6 Nov
7 Nov
8 Nov
9 Nov

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

1 Oec
2 Dec
3 Oec
4 Oec
5 Dec
6 Dec
7 Dec
8 Dec
9 Oec

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

2
2
2
2
2
2

NA
NA
HA
HA
NA

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

1

1

1

1

1

1

NA
NA
NA
NA
NA

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607

NA
NA
NA
NA
HA

1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607
1,433,607

1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,482,665
1,379,097
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626
1,264,626

598
601
602
602
601
447

Ottt

0
0
0
0

351
492
596
603
593
600
606
608
607
605
606
608
610
608
606
587

57
434 .

517

599
607
610
610
608
608
606
606
605
606
607
607
608
608
608
599
596
609
609
608
612
612
598
580
553
602
610
610
611
597
342

28.3
28.2
28.1
28.4
28.5
16.1
9.0
6.1
6.1
6.6
8.7

19.4
23.1
23.7
24.6
24.2
24.4
24.0
23.7
25.0
.24. 7
24.4
25.1
24.2
24.4
23.9
22.7
8.8

18.6
21. 5

23.8
21.7
22.1
20. 5
22.5
21.9
20.8
21.6
22.1
19.8
22.1
22.6
24.2
23.8
23.7
24.1
23.3
23.0
23.5
23.7
23.1
22.2
21. 5
23.7
20. 4
20.1
20. 6
20.4
20 '
19.8
12.9

11.4
12.6
11.2
11.4
11.6
9.7
8.7
5.9
5.9
6.4
8.3
9.0
9.2
8.8
7.8
7.7
7.6
7.2
6.8
8.2
8.3
7.5
8.2
7.3
7.6
7.1
5.9
5.9
5.8
6.7

7.2
4.9
6.0
4.3
5.7
4.6
3.7
4.8
5.2
3.8
6.1
6.1
7.6
7.3
7.1
7.7
7 '
6.4
7.0
7.2
6.7
5.7
4.4
7.1
5.3
3;8
4.1
3.8
3.8
2.1
1.4

16.9
15.6
16.9
17.0
16.9
6.4
0.3
0.2
0.2
0.2
0.4

10.4
13.9
14.9
16.8
16.5
16.8
16.8
16.9
16.8
16.4
16.9
16.9
16.9
16.8
16.8
16.8
2.9

12.8
14.8

16.6
16.8
16.1
16.2
16.8
17.3
17.1
16.8
16.9
16.0
16.0
16.5
16.6
16.5
16.6
16.4
16.3
16.6
16.5
16.5
16 '
16.5
17.1
16.6
15.1
16.3
16.5
16.6
16.6
17.7
11.5
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Table H l (CONTD)

PLANT OPERATING CONDITIONS AT NINE MILE POINT NUCLEAR STATION UNIT l DURING 1977

FOOTNOTES: Plant Operating Conditions at Nine Mile Point Nuclear Station, Unit 1,
during 1977

Number of pumps operating during Jan-Har based on water flows given in "401" monthly
reports. After March, pump data were collected daily from the control room at Nine
Mile Point Station
Volume of water pumped each day derived from average net discharge flow data in
Nine Mile Point Unit 1 "401" monthly reports.

3
Power production and water temperatures from Nine Mile Point Unit 1 "401" monthly
reports.
Inlet temperatures on computer printout erroneous from 7/8/78 to 7/17/78. Temperatures
recorded for this period are =down current temperatures taken in front of the trash racks
at beginning of sampling period.

Two pumps operating from 0000 to 1305, 18 Hay; one pump operating from 1305 to
2359, 18 May.

b
Pump change outside sampling period - data not collected,
Two pumps operating from 0000 to 1037, 6 Jun; one pump operating from 1037 to

1437, 6 Jun; two pumps, operating from 1437 to 2359, 6 Jun.

d
Two pumps operating from 0000 to 0930, 5 Jul; one pump operating from 0930 to
2359, 5 Jul.
Two pumps operating from 0000 to 1150, 13 Jul; one pump operating from 1150 to
2359, 13 July

One pump operating from 0000 to 0415, 14 Jul; two pumps operating from 0415 to
2359, 14 Jul.
Two pumps operating from 0000 to 0820, 16 Jul; one pump operating from 0820 to
2359, 16 Jul.

h
Two pumps operating from 0000 to 2000, 26 Sep; one pump operating from 2000 to
2359, 26 Sep.

Pump data not available.
J Unit down at =2200, 4 Mar to =1200, 18 Jul.
" Unit down at =2300. 21 Oct to 0500, 28 Oct.

Unit down at =1300, 6 Nov to =0100, 12 Nov.

NA - Not available.



Table H-2

'PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

No. of No. of Total Volume of Hean Electrical
T „

'„' (, )Circulating Service Water Pumped2 Output3
Date Water Pumps> Water Pumps> (m3) (HWe) Discharge Intake

1 Jan
2 Jan

~ 3 Jan
4 Jan
5 Jan

' Jan
7 Jan
8 Jan
9 Jan

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

1 Feb
2 Feb
3 Feb
4 Feb
5 .Feb
6 Feb
7 Feb
8 Feb
9 Feb

10 Feb
ll Feb
12 Feb
13 Feb
14 Feb
15 Feb
16 Feb
17 Feb
18 Feb
19 Feb
20 Feb
21 Feb
22 Feb
23 Feb
24 Feb
25 Feb
26 Feb
27 Feb
28 Feb

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

NA
NA
NA

3
3
3
3
3
3
3

NA
NA
NA
NA
NA

NA
HA
NA
NA
HA
HA
HA
NA
HA

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

NA

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

~ 1

1

HA
NA
NA

1

1

1

1

1

1

1

NA
NA
NA
NA
NA
NA
NA
NA
HA
NA
HA
NA
NA

HA

2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
1,776,564
1,406,352
1,752,489
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

1,896,940
1,422,790
1,429,518
1,406,674
1,406,352
1,406,352
1,406,352
1,406,352
1,406,352
1,406,352
1,406,352
1,406,352
1,406,352
1,831,498
2,060,469 .
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2.027.886

734
736
740
737
738
740
703
538
609
695
741
738
738
729
739
740
741
741
738
738
700
231
243
626
712
738
738
740
735
735
737

553
On
0

75
134
394
491
499
501
503
479
410
537
613
681
738
740
703
683
569
642
713
737
738
707
684
738
687

22.3
22.5
22.8
22.7
22.5
23.1
19.8
15.2
16.7
18.5
20.7
20.9
21.1
20.9
21.4
21.0
21.0
21.1
21 ~ 0
21.0
20.1
8.5

10.6
20.3
21.0
21.0
22.1
22.0
22.7

HA
22.4

17.0
1.5
1.8
5.7

10.7
23.5
24.4
21.3
21.4
21.4
20.7
18.5
22.5
22.6
22.1
23. 7
24.0
21.1
16.5
18.7
21.6
23.2
23.7
24.0
23.8
23.0
24.0
23.0

6.4
6.4
6.7
6.6
6.5
7.2
4.0
2.4
2.6
2.8
4.5
4.7
NA
NA
NA
HA
NA
NA
4.6
4.7
4.4
1.8
2 '
4.7
5.3
4.7
6.1
6.0
6.6
HA
6.2

4.5
0.4
0.7
1.5
3.0

11.9
10.4
7.1
7.2
7.3
7.1
6.2
7.8
8.0
7.6
8.1
8.1*
7.2
5.5
6.3
8.0
8.1
8.1
8.3
8.5
8.0
8.4
8.2

15.9
16.1
16.1
16.1
16.0
15.9
15.8
12.8
14.1
15.7
16.2
16.2

HA
HA
NA
NA
HA
HA

16.4
16.3
15.7
6.7
8.2

15.6
15.7
16.3
16.0
16.0
16.1

NA
16.2

12.5
1.1
1.1
4.2
7.7

11.6
14.0
14.2
14.2
14.1
13.6
12.3
14.7
14.6
14.5
15.6
15.9
13.9
11.0
12.4
13.6
15.1
15.6
15.7
15.3
15.0
15.6
14.8
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Table H-2 (CONTD)

PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

Ho. of No. of Total Volume gf Mean Electrical
Circulating Service Water Pumped~ Output>

Oate Water Pumps> Water Pumps> (m3) (We)

Temperature4 ('C)
Discharge Intake

1 Har
2 Mar
3 Har
4 Har
5 Har
6 Har
7 Har
8 Har
9 Har

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

1 Apr
2 Apr
3 Apr
4 Apr
5 Apr
6 Apr
7 Apr
8 Apr
9 Apr

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

HA
HA
NA
HA
NA
HA
NA
HA
NA
NA
NA
HA
NA

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

3/2a
2

'2
2/3b

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

NA
NA
NA
NA

.HA
HA
NA
NA
NA
NA
NA
HA
HA

ql
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1,406,352
1,406,352
1,506,286
1,406,352
1,406,352
1,899,211
1,787,920
1,406,352
1,406,352
1,862,871
1,432,244
1,406,352
1,958,717
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
20060,469
2,060,469
2,060,469
1,421,382
1,406,352
1,531,261
2,060,469
2,072,438
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

76
483
512
499
573
645
410

79
470
643

64
473
633
701
740
740
740
725
737
740
742
741
741
711
589
717
740
741
743
743
742

735
734
742
741
742
743
700
323
444
505
581
654
740
728
451

0P

161
427
523
601
677
725
739
739
738
738
739
738
701
492

6.6
22.7
22.8
22.2
24.5
22 ~ 2.

14.0'1.5

21.6
23.2
4.8

21.9
23.0
23.9
22.7
22.9

NA
21.3
21 ~ 1

21.6
21.1
21.1
21.1
20. 3
17.2
20.5
21.3
21. 6
22.0
22.2
21. 6

21.6
21.8
22.8
19.7
22 '
23.0
22.0
15.1
16.3
17.3
19.3
21.5
23.2
22 '
14.1

3 '
10.3
17.0
15.6
17.5
18.9
22.0
21.3
21.6
21. 1

20. 5
20.1
21.0
21.1
18.6

2.8
8.8
8.6
8.3
8.8
7.8
4.9
3.7
7.9
8.4
2.0
8.4
8.9
8.8
6.6
6.7
NA
5.2
4.9
5.4
4.9
4.9
4.8
4.6
3.8
4.7
5.0
5.4
5.8
6.1
5.4

5.5
5.6
6.5
2.9
5.9
6.5
6.1
4.8
5.2
5.2
5.9
6.8
6.9
5.9
2.8
2.7
3.2
3.2
2.8
3.5
3.4
5.5
4.6
4.9
4.4
3.6
3.2
4.1

~ 5.0
7.2

3.8
,13.9
~14.2
13.9
15.7
14.4

9.1
7.8

13.7
14.8
2.8

13.5
14.1
15.1
16.1
16.2

NA
16.1
16.2
16.2
16.2
16.2
16.3
15.7
13.4
15.8
16.3
16,2
16.2
16.1
16.2

16.1
16.2
16.3
16.8
16.3
16.5
15.9
10.3
11.1
12.1
13.4
14.7
16.3
16.6
11.3
0.5
7.1

13.8
12.8
14.0
15.5
16.5
16.7
16.7
16.7
16.9
16.9
16.9
16.1
11.4
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Table H-2 (CONTD)

PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

Mo. of No. of Total Volume qf Mean Electrical Temperature4 ('C
Circulating Service Water Pumpedi Output3

Date Water Pumps> Water Pumpsl (m3) (Ne), Discharge Intake

1 Hay
'2 May
3 May
4 May
5 May
6 May
7 May
8 May
9 May

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

1 Jun
2 Jun
3 Jun
4 Jun
5 Jun
6 Jun
7 Jun
8 Jun
9 Jun

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

3
3
3
3

3/2c
2
2
2

2/3c
3
3
3
3
3
3
3
3
3
3

3/2 c

2
2/3c

3
3
3
3
3
3
3
3
3

3/2d
2/1 c

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.1
1

1

1

1

1

1

2,060,469
2,060,469
2,060%469
2,060,469
1,551,711
1,406,352
1,406,352
1,406,352
2,033,214
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
1,516,734
1,406,448
1,931,917
2,060,469
2,060,469
2,065,617
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

2,061,131
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,033,214

654,117
654.117
654.117
654,117
654,117
654,117
654,117
654,117
654,117
654,117

552
624
697
512

87
oq

26
470
650
706
741
740
741
744
743
743
745
744
745
127
353
600
680
735
739
742
744
739
739
736
733

731
727
690
561
630
690
721
713
710
709
708
710
706
703
698
692
691
687
685
643

30
D,r

0
0
0
0
0
0
0
0

18.6
21.5
23.0
17.5
7.7
5.7
7.6

20.7
21.0
20.7
23.1
24.0
23.5
23.0
23.5
23.6
24.6
24.6
24.5
12.5
20.6
22.9
24.2
26.9
26. 3
27.6
26.7
27.0
25.7
24.4
23.5

23.2
24 '
23.6
21. 3
23.7
25.9
26.7
25.7
24.8
24.6
25.0
25.9
26.4
26.7
27.2
29.0
27.4
27.8
28.2
28.0
15.9
14.2
13.9
14.1
14. 5
15.9
16.6
15.1
17.8
18.0

5.9
7.5
7.4
5.4
4.6
4.8
5.4
6.9
6.5
4.9
6.7
7.7
7.1
6.6
7.1
7.3
8.2
8.3
8.2
8.4
9.4
8.8
8.9

10.4
9.4

10.7
9.7

10.1
8.8
7.5
6.6

6.4
7.7
7.7
8.4
9.3

10.1
10.4
9.5
8.6

'.3

8.9
9.8

10.4
10.8
11.4
13.4
11.8
12.3
12.8
13.3
13.8
14.0
13.7
13.9
14. 3
15.7
16.5
14.9
17.6
17.7

12.7
14.0
15.6
12.1
3.1
0.9
2.2

13.8
14.5
15.8
16.4
16.3
16.4
16.4
16.4
16.3
16.4
16.3
16.3
4.1

11.2
14.1
15. 3
16.5
16.9
16. 9
17.,0
16.9
16.9
16.9
16.9

16.8
16.6
15.9
12.9
14. 4
15 ~ 8;
16.3
16.2
16.2
16. 3
16.1
16.1
16.0
15.9
15.8
15.6
15.6
15.5
15.4
14.7
2.1
0.2
0.2
0.2
0.2
0.2
0.1
0.2
0.2
0.3
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Table H-2 (CONTD)

PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

Ho. of Ho. of Total Volume of Mean Electrical Temperature" ('C)
Circulating Ser vice 'ater Pumped2 Output>

Date Water Pumps>'ater Pumps> (m3) (Ne) Discharge Intake

i
~ ~

1 Jul
2 Jul
3 Jul
4 Jul
5 Jul
6 Jul
7 Jul
8 Jul
9 Jul

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

1

1

1

1

1

1

1

1

1

1

1

1

0
0

0/1'

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
'654,117
654,117

NA
NA
NA
NA
NA
NA
NA
HA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

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

17.1
17.8
17.6
16.8
17.7
17.3
15. 1

15.3
18.0
17.7
15.0
14.9
19.4
24. 5

16.9
17.8

0.2
0.0

17.8 -0.2
16.7 0.1
17.6 0.1
17.3 0.0
15.2 -0.1
15,4
16 7
16.9

0.1
1.3
0.8

15.1 -0.1
15 ' -0.2
18.9 0.5
21.7 2.8

22 ~ 4
21. 5
22,1
23. 5
24.0
24.8
25.4.
25.8

22.0
20.3
21. 2
23.1
23.3
24.0
24.5
24.9

0.4
1.2
0.9
0.4
0.7
0.8
0.9
0.9
1.1
NA
0.5

24,2
23.1
22.8
22.9
22.7
23.0

24.1
23.1
22.3
22.8
22.6
22.9

0.1
0.0
0.5
0.1
0.1
0.1

25.5 24.4
HA NA

24.9 24.4

1 Aug
2 Aug
3 Aug
4 Aug
5 Aug
6 Aug
7 Aug
8 Aug
9 Aug

10 Augll Aug
12 Aug
13 Aug
14 Aug
15 Aug
16 Aug
17 Aug
18 Aug
19 Aug
20 Aug
21 Aug
22 Aug
23 Aug
24 Aug

'25 Aug
26 Aug
27 Aug
28 Aug
29 Aug
30 Aug
31 Aug

2
2/1 c

1

1

1

1

1

1

1

1

1

1

1

1/2c
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

654,117
654,117

. 654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117

23.6
23.3
22.8
23. 0
23.2
23.0
22.9
23.2
23.1
22.2
22 '
23.7
23.3
23.7
25. 1

22. 5
22.5
22.3
21.9
21. 9
21. 0
20. 9
20. 7
20. 7
24. 6
24 ~ 1

NA
NA
NA
NA
NA

23.4
23.2
22.7
22.9
23.2
22.8
22.8
23.1
23.0
22.0
22.7
23.5
23.0
23.3
25.1
22.5
22.2

'2

F 1

21.4
20. 9
20. 9
20. 9
20. 7
20. 6
24.2
22.9

HA
NA
NA
NA
NA

0.2
0.1
0.1
0.1 ~

0.0
0.2
0.1
0.1
0.1
0.2
0.1
0.2
0.3
0.4
0.0
0.0
0.3
0.2
0.5
1.0
0.1
0.0
0.0
0.1
0.4
1,2
NA
NA
NA
NA
NA



Table H-2
(CONTD)'LANT

OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

No. of No. of Total Volume of Mean Electrical
Tem erature4 (oC)Circulating Service Water Pumped2 Output3

Oate Water Pumps> Water Pumps> (m3) (MWe) Discharge Intake

~ 1 Sep
2 Sep
3 Sep
4 Sep
5 Sep
6 Sep
7 Sep
8 Sep
9 Sep

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

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

)
1

1

1

2
2
2
2
2
2
2

2
2
2
2
2
2
2

2/1 c
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

654, 117
654,117
654,117
654,117
654,117
654.117
654,))7
654,117
654,117
654,')l7
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,117
654,1)7
654,117
654,117
654,117
654,117
654,117

2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
8

83
178
201
377

22.1 NA
NA HA
NA . NA

22.5 22.1

18.1
19.5
19.7
19.5
19. 4
19. 1

18.7
HA
NA
NA
NA
NA

17.7
17.4
16.9
13.7
6.8
6.3
9.5

13.0
NA
NA

18.5
20. 0
20. 6
19.8
19.7
19.5
19.5

HA
NA
HA
NA
HA

18.3
17.9
18.5
16.1
10. 0
8.3

14.7
20. 5

NA
NA

22.1 -21.7
22.2 21.7

HA NA
21.0 20.2

HA
NA
NA
0.4
0.4
0.5
NA
0.8
0.4
0.5
0.9
0.3
0.3
0.4
0.8
NA
NA
NA
HA
HA
0.6
0.5
1.6
2.4
3.2
2.0
5.2
7.5
NA
NA

1 Oct
2 Oct
3 Oct
4 Oct
5 Oct
6 Oct
7 Oct
8 Oct
9 Oct

10 Octll Oct
12 Oct
13 Oct
14 Oct
15 Oct
'l6 Oct
17 Oct
18 Oct
19 Oct
20 Oct
21 Oct
22 Oct
23 Oct
24 Oct
25 Oct
26 Oct
27 Oct
28 Oct
29 Oct
30 Oct
31 Oct

2
2
2

2/39
3

3/2c
2
2

2/3 c

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

1,315,502
1,315,502
1,315,502
1,687,986
2,060,469
2,060,469
1,315,502
1,315,502
1,315,502
1,687,986
2,060,469
2,060,469
2,060,469
2,109,528
2,158,586
2,')58,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,)58,586
2,158,586
2,158,586
2,158,5S6
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,)58,586

372
430

NA
618
550
545

72
289
376
457
527
599
597
463
549
613
671
736
753
783
755
608
669
737
800
805
808
703
643
716
792

NA
NA
NA
HA
NA

19. 7
NA

25. 7
26.2
25. 3
26.6

'26.6
23.7
25.1
27.0
27.1
28.7
29.3
30.2
29.5
25.6
27.0
28.3
30. 0
30. 3

HA
28. 4'6.6
28.0
29.4

NA
HA
NA
NA
NA
NA

14. 9
HA

13.7
13.4
13.2
13.1
)2.8
12.7
12.6
13.1
11.7
12.1
12. 2
12.2
12. 3
11. 7
11.7
11.7
11.8
12.0

HA
12. 5
12. 0
11.8
11.6

NA
NA
NA
NA
NA
HA
4.8
NA

12. 0
12.8
12.1
13.5
13.8
11.0
12.5
13.9
15.4
16.6
17.1
18.0
17.2
13. 9
15.3
16.6
18.2
18.3

HA
15.9
14.6
16.2
17.8
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Table H-2 (CONTD)

PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR STATION DURING 1977

~ No. of No. of Total Volume )f Mean Electrical Temperature4 ('C)
Circulating Service Water Pumped Output>

Date Water Pumpsl Water Pumpsl (m3), (NWe) Discharge Intake

1 Nov
2 Nov
3 Nov
4 Nov
5 Nov
6 Nov
7 Nov
8 Nov
9 Nov

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

1 Dec
2 Dec
3 Dec
4 Dec
5 Dec
6 Dec
7 Oec
8 Dec
9 Dec

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

3
3
3
3
3
3
3

3/2c
2

2/1 c

1

1/2h
2
2

2/3c
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3/2

2
2
2

2/3
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

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1/2i
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2

2/lm

2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
1,455,411
1,315,502
1,315,502
1,315,502
1,315,502
1,315,502'"
1,315,502
1,315,502
1,687,986
2,060,469
2,060,469
2,060,469
2,060,469
2,109,528
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586

2,158,586
1,831,528
1,504,469
1,504,469
2,158,586
2,158,586
2,158,586
2,158,586
2,158,586
2,109,528
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469
2,060,469

819
818
818
814
815
822
823

74
Os

0
0

82
440
501
564
675
688
722
777
815
820
826
828
826
823
828
828
828
827
826

827
774
379
487
550
600
670
730
770
760
770
780
776
780
780
745
624
702
773
817
823
822
820
824
822
822
821
820
819
817
819

29.7
29.9
29.9
30.0
30.0
29.9
28 '
14.0
10.3
8.8

11.1
18.2
22.6
25.0
24.7
23.9
23.9
24.2
25.0
27.0

'27.4
27.0

HA
27.1
26.5
26.5
25.2
25.6
25 '
25.6

25. 6
23.4
18.9
20.0

NA
17.8
16.7
18.3
17.8
15.6

NA
16.7
21.7
21.7
21,7
22.2
18,3
18.9
20.6
22.1
22.2
22.8
22.2
22.2
22.2
21. 7
23. 4
23.4
22.8
22.8
23.4

11.2
11.3
11.3
11.7
11.7
11.3
10 ~ 3
8.2
9.6
8.1

10.1
9.2
8.8
9.7
8.0
8.0
7.9
7.5
7.2
8.4
8.6
8.1
HA
8.1 ~

7.6
7.5
5.9
6.4
6.2
6.7

6.7
5,0
6.1
5.0
NA
3.1
NA
5.6
5.6
1.7
NA
3.3
3.9
3.3
3.9
5.0
3.3
2.2
2,8
0.0

'.8

3.9
2.8
2,8
2.2
2,2
4.4
4.4
4.4
3.9
3.9

18.4
18.6'8.6

18,3
18.3
18.6
18.6
5.8
0.7
0.7
1.0
9.0

13.8
15.3
16,7
15.9
16.0
16.7
17 '
18.6
18.8
18.9

NA
19.0
18.9
19.0
19.3
19.2
19.2
18.9

18.9
18.4
12.8
15.0

NA
14.7

NA
12.7
12.2
13.9

NA
13.4
17.8
18.4
17.8
17.2
15.0
16.7
17.8
22.1
19.4
18.9
19.4
19.4
20.0
19,5
19.0
19.0
18,4
18.9
19,5
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Table H-2 (CONTD)

PLANT OPERATING CONDITIONS AT JAMES A. FITZPATRICK NUCLEAR'STATION DURING 1977

FOOTNOTES: Plant Operating Conditions at James a FitzPatrick Nuclear Station, 1977

Number of pumps operating during Jan-Mar based on water flows given in "401" monthly
reports. After March, pump data were colle-'ted daily from the control room at James A.
FitzPatrick Station.
Volume of water pumped each day derived from average circulating water flow rate data
in James A. FitzPatrick "401" monthly reports.
Power production data from James A. FitzPatrick "401" monthly reports.

4Temperature, data from James A. FitzPatrick plant operations computer printouts, except
for December when average temperatures were obtained from the "401" report.
Three pumps operating from 0000 to 1450, 15 Apr; two pumps operating from 1450 to
2359, 15 Apr.

b
Two pumps operating from 0000 to 1925, 18 Apr; three pumps operating from 1925 to
2359, 18 Apr.

Pump change outside sampling period (data not collected).
d

Three pumps operating from 0000 to 0300, 21 Jun; two pumps operating from 0300 to
2359, 21 Jun.

Zero pumps operating from 0000 to 2240, 15 Jul; one pump operating from 2240 to
2359, 15 Jul.
One pump operating from 0000 to 2300, 23 Sep; two pumps operating from 2300 to
2359. 23 Sep.

Two pumps operating from 0000 to 0635, 4 Oct; three pumps operating from 0635 to
2359, 4 Oct.

One pump operating from 0000 to 0735, 12 Nov; two pumps operating from 0735 to
2359, 12 Nov.

One pump operating from 0000 to 1800, 21 Nov; two pumps operating from 1800 to
2359, 21 Nov.

Three pumps operating from 0000 to 2335, 2 Dec; two pumps operating from 2335 to
2359, 2 Dec.

k
Two pumps operating from 0000 to 0932, 6 Dec; three pumps operating from 0932 to
2359,,6 Dec.

m
Two pumps operating from 0000 to 0200, 10 Dec; one pump operating from 0200 to
2359, 10 Dec.

Unit down from 1900, 1 Feb to -1300, 4 Feb.
P:'Unit down from 1450, 15 Apr to —1200, 17 Apr.

Unit down from =0800, 5 May to =2200. 7. May.
r

Unit down from 0600, 21 Jun to ~ 2000, 27 Sep.

Unit down from 1300, 8 Nov to =1500, 12 Nov.

NA Data not available.
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Table H-3

NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED FISH COLLECTED AT
NINE MILE POINT NUCLEAR STATION UNIT 1, JAN-DEC 1977

Species
Feb Nar Apr Hay Jun Jul Aug

X No. X No. S No. X No. X No. S No. 'I
Sep

No. $
Octa'o.

X

Nov

No. X

Oec Total „

No. X No.
Aleut fe
Anerican eel
Black crappie
Bluegill
Bluntnose airmen
Boufin
Brook sticklebsck
Brovn bullhead
Brown trent
Burbot
Carp
Channel catfish
Cisco (take Herring)
Coho salson
Creek chub
Cyprinidec
Enersld shiner
Fresiaster dans
Gizzard shad
Golden sMner
Goldfish
Johnny darter
take chub
lake trout
targeaouth bass
togperch
kongnose dace
Nettled sculpin
lknbsinnou
Northern hogsucker
Northern pike
Puapkinseed
RaInbow snett
Rainbor trout
Rock bass
Sa1 son
gal vel ious sp.
Sculpin (unidentified)
Sea ianprey
Ssallnouth bass
Splake
Spottail shiner
Stonecat
Tadpole asdtoa
Threespine stickteback
Trout-perch
Nhite bass
Nhite perch
Nhite sucker
Yellou perch
thidentt fled
Total
No. fish/1000 a3

6 I
3 T

6 0.4 2,917 41.3 4,499 71.3 7,396 89.3 1,875 49.9
10 0.6 42 0.6 ll O.Z 26 0.3 26 0.7

73 22.5 8>730 79.8
6 1.9 . 20 0.2

846 41.1
5 0.2

325 43.2
6 0.8
I O.l

I T
3 I
I

~ I T
29 0.4

2 I

21 0.3 '
T

BZ 1.3 I
2 T 15 0.2 8 0.2

3 I
I I

I 0.3
16 4.9 8 I

~ 0.2 l 0.5

5 0.2

I I
166 3.9

I I
178 4.1

I

13 0.3

38 2.4

290 18.5

3 0.2

2

92 1.3
I

145 2.1
I

2 T 3 T

2 'I13 0.2
2 T
2 T
I T 28
3 T I~
I T

0.3 250 6.7
0.1 ~

36 0.3 41 5.5

3 0.9 285 2.6 55 2.7 2 0.3

I 0.3

2 T
147 2.1ll 0.2

7 4 112 7.1

2 I I T
I

931 59 2 3 042 43 I
I T I

25 1.6 59 0.8

2.605 60.5

120 2.8
I
8 0.2

I
89 1.4 59
10 O.Z

I

0.7 38 I ~ 0 19 5 ~ 9 112 1.0 lZ 2.0
I I

2l 3.2

2 T
38 11.7 1,028 9.4 869 l2.2

3 0.4
185 24.6I s430 22.7 469 5.7 le032 Z7 ~ 5

10 0.2 3Z 0.4 56 I.S lO 12.4 ll I 6 0.3 5 0.7

3
7 0.2
2 T

83 1.9
3 T

3 0.2

9 0.6

3 I
15 0.2
2 T

66 0.9
3

I T 3 I 10 03
2 T 24 0.3 51 I.~

2
19 0.3 5 T 78 2.1

T 3 T 10 0.3

I 0.3
13 ~ .0
6 1.9

8 2.5 51 0.5
28 8.6 2 I 42 2.0

I T
2 0.3
I I

17 2.3
7 0.9

240 5.6
23 0.5

279 6.5
149 3.5

I I
80 1.9

4,305

0.240

80 5.1
2 T
9 0.6

46 2.9
I I

0.3

1.572

0.100

83 1.2
30 0. ~
34 0.5

297 4.2
I I

23 0.3

7,060

0.400

31 0.5 71
23 0.4 82

7 T
27 O.l 27

3 T 3
7 T

Gs310

0.710t
8,267

0. 860

0.9
1.0
T
0.3II

184 4.9
83 2.2

35
7

28 0.7
2 T

15 0.4
6 0.2

3,760

0.210

~ 7
12
10

324

0.017

10.8
2Z 2 I

7 I
2.7 561 5.1
3.7 ~ 4 T
3.1 79 0.7I

10,944

0.500

10 0.5
159 7.7

7 0.3l 0.2
2,058

0.103

5 0.7
2 0.3

30 4.0
37 4.9
I T

'41 5.5
I I 1.5

75Z

0.043

ry through Hsrch data supplied by tauler, Hstusky, 6 skelly Engineers, Tappsn, N.Y.
~Traveling screens inoperable on 26 October,-no ssaple taken

adar per IOOO a calculated frea rated capacity of circulating raCer ptssp frea April through June and froarated capacity of circulating and service aster puaps froa July through OecenberI ~ trace
I
Species identifications of lake trout snd splake snd settled snd sli scul In 4Identifying characteristics In current fi h iden Is dentification keys and literature

1,518 22.1 32
3

4 T 4
29 0.4 4

101 1.5 154
9 T

'

T 19
1,398 20.4 2,587

3 'I

I Tl 'I
I T

202 2.9
10

2 I
51 0.7
9 I

701 10.2
1,733 25.2

4 T
105 1.5

6,866
0.362

3
11

162

99
17

347
635

2
108

I
5,713

0.301

12

968 I~ . I 1.451
I
I

I T
I 9 3
2 I 6
I T
I T

0.6 28,213

25.4I
'I

1.7
0.3
6.1

11.1
'I
1.9I

T 161
T 9

33
26
I

112
40

I 7
'I 39

2
2
I
I
2
I

0.2 314

3,12l

5
629I 45I 10

2
I
3

2. 7 1,217
'I 33'I

3
0.3 29

45.3 15,614'
0.7 411

I
8
I

T 38
0.2 126

8
2.8 742

70
2

879
280

1,428
3,706

34
483

26

57o931

0.3
TI
T
T
0.2I
'I
T

T

T

T
0.5
T
5.4

I
1.1

T

T
T
2.1
TI
TI

27.0I
T
III
0.2

1.3
T
T
1.5
0.5
2.5
6.l
T
0.8
T



Table H-4

BIOMASS (g) AND PERCENT COMPOSITION OF IMPINGED FISH COLLECTED AT
NINE MILE POINT NUCLEAR STATION UNIT 1, JAN-DEC 1977

Species

Jan»
Vt 3

feb
Vt 5

Apr Itay An Jvl Auy Scp Oct'ov Oec

Vt S Vt 7 Vt S Vt 3 Vt S Vt S Vt S Vt 5 Vt S

Total
Vt

Alcuife
Aaer lean cel
Slack cra ppie
Sl veyill
dltntno5c ~ 'Innou
Soufi a
Srook.stickleback
Stutn bullhead
Srotn. trout
Swtot
Carp
Channel catfish
Cisco ftatc Verrfay)
Coho salaon
Crack chub
Cyprinidae
faerald shiner
frcshttater dnn
Giatard shad
Golden sQner
Goldfish
Johnnv darter
take chub
take trout
taryeatNth ba55
toyfcnh
tcayaoM dace
tktttled sculpia
54dainnou
northern hoysuctcr
northern pike
Puepkiasecd
Ralnbou sael t
Raintou trout
Rock bass
Saloon
Salvetfaus sp.~pa tnidenti fied)
Sea laeprey
Saallenuth bass
spl eke
Spottail shiner
Stonecat
Tadpole aadtoa
lhreespiae stfckietcck
Trout-perch
tati to ba55
vhfto perch
unite sucker
Talion penh
Unidentified
'otal

lit.~ O.l
IC6.$ 0.3

183.3 0.3
3,702.$ $ .3

7$ ,163.4 28.6 107,229.3 75.$ ll6.Q9.5 73.S
IS,N1.6 6.9 l,625.9 3.3 13.258.5 6.7

3$ ,273.2 Q.s
12,0Q.2 11.1

1,215.0
232.6

2.7 1,725.7 10.6
0.5 Q9.8 3.3

46.9 T
4,338.2 3.2

39.0 T

6I3.$ 0.5

132.0 0.2

105.7 1
38.6 1

32$ .$ T

30.2 'I

59.3 7
IN.I 1

1 t,054.0 I.l
1,166.4 0.8

T

37.3 T

0.4 1
1,95.2 0.8 Nd.y 0.7

1,123.3 1.1
3,410.0 7.4

ldt)76.1 41.8 )t020.l 43.2

12.0
875.5 0.7
184.1 7

32,3l9.7 N.O

489.1 O.l
'I2.7

194.1 1

21$ .7 0.3

44,189.2 62.9

116.6 0.2

83.2 0.1

552.6 0.2
710.1 0.3

80,017.5 30.$
1$ 0 7

54.1 7

23.0 1

9,581.9 6.7
6.7

916.7 0.6
1.7 T

'I3I.6 1
13.2 7

29.7 1

85.5 1
562.1 0.3

2)l.3 1

583.5 0.5

645.9 0.6
72.9 1

767.1 0.7

101.0 7

17.0 7

51.6 0.3

$ .0 1 26l.) 1.6

1,450.0 3.2

52.1 1 269.3 1.7

2,65t.O t.O

13.IN.S 10.0

44,)00.0 '32.9
8.6

88.6 1

720.8 0.5
),IIO.O 2.3

)92.1 0.3
738.1 0.6
lll.d 0.1

4,70$ .0 6.7
679.6 1.0

2,SI6.9 I.t

93).9 1.)

dl.9 O. I

47.0 1
16.8

11,)ll.s l.3 ~ ,856.8 ). ~
8l0.6 0.2

8,965.1 ).I 1,7)t.d 1.2

122.4 1 . N).4 0.2
8,)15.2 3.2 1,690.5 1.2

32.0 T
871.2 0.3 237.5 0.2
IN) 1 lsly 1

75.74,60).6 2.3 4.875.5 4.5

6.541.5 3.3 10. F 10.1 9.6 6,610.1

0.2 291A 1.8

14.4 1,639A 10.1

568.0 0.3
15,772.6 8.0

26.5 1
65.3 'I

1$ 7.9 1

I«Sty.y 1.8
29,697.3 2).l

l,tld.) 1.1
~80.l 0.4

«0.1 «0.01
2,31).6 5.1
3,016.8 6.6

66.0 T 42.9 0.3
l,l21.2 3.1 58.9 0.4

42I.O 0.)
192.0 O.l

4,202.2 3.1
17,3$ 6.l 12.9

257.$ 0.2
$ .726.2 4.3

1)IA96.7

134.2 0.2
$ .1 7

1,215.7 1.7
7,83$ .9 11.2
1,580.1 2.3
I,Nt.d 1.6

70.2I2.3

1l0.6
NL0

3,195.1
50,20IA

116. 2
2,173. 5

N2.6I0.6

7 39.S '1

7 )57.'2 1
1.2 1,228.1 0.9

19.1 ~ ,312.9 3.0
1 95).l 0.7
0.8 l)).2 0.3

IQ,I)3.0

1$3.6 7
1,200.7 0.6

759.1 0. ~

5,336.3 2.7
696.1 0.4
192.0 T

198,392. S

~t6.5 0.4 86.6
701.0 0.7 57.6

5,061.5 4.7
1,163.9 1.1
1.062.5 1.0

108.515. 3

)«168.5
5,11 '7

759.7

45,82S.8

0.2
2).l 0.2
39.1 0.2

2.5 1.6)4.6 10.'I
11.2 705.9 IA
1.7 I 927.9 11.9

16,246.1

14.$ 100 1

l,lll.t 0.9 412.7 0.6 „657.5 0.$ )I6.7 0.2
54.0 T l7.7

616.5 4.9
363.6 2.S

$77.$ 2.3 1,607.1 t.i
671.0 I.I

0.7 T 24.3 1
45.3 1

2$$ .2 2.0 Nd.d

6,974.8 55.2 187.1

1.8
1.2$S.9 1.8

1.2
2,550.0 3.7

10.3 7

4.1 1$ T 15 1
22.$ 7
17.8 1
I.d
5.7 1

98.1 0.8
60 T

2.7 7
1,189.1 9.4

$7.0 O.l 299.6 0.4
~t.l 7

lid.6
938.0

0.9 419.9 0.6
S.d 8,789.5 lt.9
4.1 439.1 0.67)7.4 $ .8 660.2

26.$ 0.2

4$3.2 3.6

tll.O 1.7
I~ )II.I 10.4

362. ~ 2.9
10.0

12.6t7.7

IN.t
QS.I

2,475.0
113.3
406.2

7A
21.0

)N.2
907.4

1,$ )9.2
t,f62. I

16.t06. 5

1.2 190.8 0,3
3.2 Q6.9 0.9

15.3 I ~ 713.7 2.$
0.7 1,702.4 2.5
t.s 25).7 0.4

10.0 7
7 58.2 7

66.1 O. I
~ .I 7,07$ .7 10. ~
5.6 9,9N.I 'II.S
d.3 901.l 1.3

12.4 S.SQA 8.6

4.181.1 2$ .8 24.439.9 35.8

280.8 0.2
I ~

'I93.3 0.9
25.6 7
15.3 7

30.2 T
3,74$ A 2.8

215.7 0.2

N.3 7

96,379.0 72.2
l.2 T

104 T

68.9 7Il.t 7

518.4 O.I
19.t 7

211.2 0.2
13,716.8 10.3

3,407.9 2.6

3)9. ~ 0.3
850.3 0.6

691.1 0.$

130.6 0.1
829 T

4,)Q.O 3.3
4,39).d 3.3

N).2 0.6
1.890.6 1.4
M

1)3 I11.7

50. 6
60.6
44.6

105.7
98. 3

3tll).6
12,7$ 3.5
36.662.5

$ ,716A
3l.l
10. 3

6I3.5
37. 3
12.0

1,737.8
894.2

291 ~ 773.4
25.9

1,532.8
I«022.0
I ~ IQ.4
1.$ t2.2

768.9

7
T

0.3
1.1
3.0
0.3
T
1
7
7
7

24.1
T
0.1

$ .7 7
24.5 7

l,ly0.9
169.3

M
2,699.0

7S9.2
68,827.8
I,Q0.2

88,I30.9
d.s

88. 6
«0.1

6,5Q.S
6l«$9$ .4
4,6)9.9
6,284.6
3,187. 7

10.0
I ~ 601.6
2,)Q.O

23,000.2
IN,lit.s
13,595.6
23,485.3

10.0

0.3
T

0.2
7
5.7
7
7.3
T
7

0.5
$ .3
0. ~
0.$
0.3

7
0.2
1.9
9.0
).I
1.9
T

370,34).S 30.6
55,127.5 4.6

'Vcfyht of tndaaayed fish ia yraus

January throuyh ltanh data supplied by lacier. Ratvsky 6 skelly Tayiaeers, Tappan, V.T. Uts bioaass valves vere recalculated to include caly
undwyed fish.
Travcliay screens inopewQe on 26 Octobers no saaple taken

1 ~ trace
M ~ aot availablc

species fdentiffcaticns of lake trout and splake and rattled and slfny sculplns arc tentative because of over)a infdentffyfny characteristics in current fish fdenNfication keys and literature

~ V '
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Table H-5

ESTIMATED NUMBERS AND BIOMASS (g) OF FISH IMPINGED AT
NINE MILE POINT NUCLEAR STATION UNIT 1, JAN-DEC 1977

Species

Jaa's

so. Ift
apr nay Jsa Jst ast

so. sn ho. ht So. St So. bt ho. W
sep Oct sor Oec iota l

so. Ift so. vt so. Ot so. srt se. Vt

alosi fe
arericaa eel
Iieet cs'ONIO
llsellII
Slsataose afsaoa
~osf fa
Sroot sacs'Iebaci
Sroaa bsllhead
Srosa troat
Ssrbot
Carp
Chasse! Ca tilth
cisco (tee serrfat)
Col» sale»a
Creel chsb
Cyprlafdae
Caerald shiaer
freshsater drsa
C'Iilard shad
Coldea shiaer
Coldfish
Jollhay darter
tate ciao
tata 'troat
tarlcaosth bail
tolperth
tfsryese dace
noaied scelpie
r4da Iaaaa
norlaera hotsstler
hortl»ra pile
pseoafeseed
eaiabov saelt
kaiaboa trsat
coca bass
Salaoa
Salsel lass sp.~p ~ saideetlfiedl
sea laaprey
see It»oath bass
Splaie
SpOttall Shiaer
Stoaacat
ladpole aadtoa
Ihreespiee stfcaietact
)root-perch
lnite bass
shfto perch
snfte sailer
Ielloa perch
ea ideatiile4

late)

N 339.6
I $69.3

ll'IA
I 10.3ll.l

N.o

t 1.5)I.S

Z,8$ 7.3 19,3)1 ).421.2 1,95t I,att.)
5SI.) la l,l)LI 12 4)LI
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ISpecies Identifications of late trout and splake and settled and slfssy sculpins are tentative because of overlapping
Identifying characteristics In current fish identification Zeys and literature



Table H-6

LENGTH FREQUENCY OF FISH IMPINGED AT NINE MILE POINT
POWER STATION, JAN-DEC 1977

Length
Range
(mm)

21- 30
31- 40
41- 50

ALEWIFE

Jan* Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

45 1

125 16
24 65 8 1

51- 60
61- 70
71- 80
81- 90
91-100

101-110
111-120
121-130
131-140
141-150
151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-240

1 1

2 3
1 9

1 1 1

1 1 2 1

3 8 4 1

7 65 98 36 11
1 76 109 292 137 14
3 1 161 135 340 242 24
1 190 173 142 95 12
1 3 244 245 156 103 5

1 87 72 55 28 1

5 7 2 2
1 1 2 2

24 136 88 79
21 69 '0 209 6

7 8 86 9
3 4 13 1

5 1 1

3 3
1 1

2
1 4

12
3 2
3 4

*Jan-Mar data supplied by Lawler, Matusky, 5 Skelly Engineers, Tappan, N.Y.



Table H-7

LENGTH FREQUENCY OF FISH IMPINGED AT NINE MILE POINT
POWER STATION, JAN-DEC 1977

Length
Range
(mm) Jan* Feb

RAINBOW SMELT

Mar Apr May Jun Jul Aug Sep Oct Nov Dec

21- 30
31- 40
41- 50
51- 60
61- 70
71- 80
81- 90
91-100

101-110
111-120
121-130
131-140
141-150
151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-240
241-25
251-260
261-270
271-280
281-290
291-300

1 1

15 6 8 6 1 1

140 35 84 82 16 17
260 161 388 230 73 72
242 202 353 238 72 164
181 98 337 84 52 127

36 6 68 17 3 28
17 17 29 2 1 6
16 6 19 1 3 7
20 12 . 22 1 9 8
36 9 34 7 6 7
74 26 48 29 14
77 20 46 20 32 25
36 19 35 22 31 14
15 7 14 15 17 11
13 7 8 6 8 4

6 3 7 1

2 1 1 3 2
1 1 1

1

5 12
2 45 62 2
1 91 48 8 2 18
4 45 46 12 9 96

14 33 6 54 113
12 12 5 100 110

1 1 3 10 117 88
1 2 1 1 43 35

2 2 11 13
2 15 13
3 19 24

7 4 34 39
6 3 26 49

1 9 7 26 51

7 6 29 39
6 2 33 29
5 6 '2 24
1 1 14 18

5 6
1 1

2 1

*Jan-Mar data supplied by Lawler, Matusky, & Skelly Engineers, Tappan, N.Y.



Table H-8

LENGTH FREQUENCY OF FISH IMPINGED AT NINE lfILE POINT
POWER STATION, JAN-DEC 1977

Length
Range SHALLHOUTH BASS

~ (I) Jan* Feb Har Apr Hay Jun Jul Aug Sep Oct Nov Dec

51- 60
61- 70
71- 80
81- 90

101-110
111-120
121-130
131-140

151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-240
241-250
251-260
261-270
271-280
281-290
291-3 0
301-310
311-320
321-330
331-340
341-350
351-360
361-370
371-380
381-390
3 1-40
401-410
411-420
421-430
431-440

451-460
461-470
471-480
481-490
491-500
501-510
511-520

1 1

3
1 1

1

1 1

3

1 4

1

1

1

1

2
2 2

3 5 1

6 4
1 9

4 2
4 3

2
1 2 1

1

Jan-Har data suppl ied by Lawler, Hatusky, 8 Skelly Engineers, Tappan, N.Y.



Table -9

LENGTH FREQUENCY OF FISH IMPINGED AT NINE MILE POINT
POWER STATION, JAN-DEC 1977

Length
Range

(mm)

THREESPINE STICKLEBACK

Jan+ Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

21-30
31-40
41-50
51-60
61-70
71-80
81-90

1
30 13 14

122 38 37
68 26. 27
15 3 4

2
5 6 10 2

13 25 47 7

11 30 64 18
9 34 7

6 25
2 37 63
2 7 8

1

*Jan-Mar data supplied by Lawler, Matusky, & Skelly Engineers, Tappan, N.Y.



Table H-10

LENGTH FREQUENCY OF FISH IMPINGED AT NINE MILE POINT
POWER STATION, JAN-DEC 1977

LENGTH
Range
(~) Jan* Feb /Mar

WHITE PERCH

Apr May Jun Jul Aug Sep Oct Nov Dec

21- 30
31- 40
41- 50
51- 60
61- 70
71- 80
81- 90
91-100

101-110
111-120

'21-130

131-140
141-150
151-160
161-170
171-180
181-190
191-200

2
4
1
6

25
15

6
2
3
4

3
6

23
13
14

5
17
15

1
2 2
4 2
1 1 1

1 1
1
2 2

2
2

1 21

3
5
9 5 18 16

2 15 5
7 7

1 1 36
1 -16

12

8 39 68
4 "31 92
2 47 88
5 66 114
5 29 49

7 2 7 12
8 2 3
5 2 1 2
1 1
3

0
211-220
221-230
231-240
241-250
251-260
261-270
271-280
281-290
291-300
301-310
311-320
321-330
331-340
341-350

5
11

8

5
2

4
-3

28
43
36
25
17
17
15

6
4
4

1
3
1
1
3

1 2
2 1
4 5
5 3 1
1 2 2

2 1 1
1 2 3 1
1 2 2

1 2
1 1

Jan-Mar data supplied by Lawler, Matusky, & Skelly Engineers, Tappan, N.Y.



Length
Range
(mm)

31- 40
41- 50

1- 60
61- 70
71- 80
81- 90
91-100

Table H-ll
LENGTH FREQUENCY OF FISH IMPINGED AT NINE MILE POINT

POMER STATION, JAN-DEC 1977

YELLOW PERCH

Jan* Feb Mar Apr 'ay Jun Jul Aug Sep Oct

1 1

1 4
1 3
1 51, 2

Nov

8
10

6
6
7

Dec

8
16
15
18

101-110
111-120
121-130
131-140
141-150
151-160
161-170
171-180
181-190
191-200

1

1

5

9
10
11

2

3
3

2
3
4 2
3

1

1

1 1

1 1 1 1

24
10

6

1

0 -2 0
211-220
221-230
231-240
241-250
251-260
261-270
271-280
281-290
291-300
301-310
311-320
321-330
331-340
341-350
351-360
361-370

4
2

4 1

1 1

4 1

1 1

2

2 1

1 2

*Jan-Mar data supplied by Lawler, Matusky, 8 Skelly Engineers, Tappan, N.Y.



Table H-12

NUMERICAL ABUNDANCE AND PERCENT COMPOSITION OF IMPINGED FISH COLLECTED
AT JAMES A. FITZPATRICK NUCLEAR POWER PLANT, JAN-DEC 1977

Species
Jan'o.

S

Feb Her

No. S, No.

Apr Hay

No. S No. '
Jul »

No. S No. S

Sep Oet

No. S No. S

Nov Oec

No. S No.

Total
No.

Alewife
Anerfcan cel
Black bullhead
Slack crappie
Bluegill
Bluntnose ainnow
Bowfin
Brassy eHnnow
Brook stick)aback
Brown bullhead
Brown trout
Burbot
4rp
Channel catfish
Chinook sa iten
Cisco (Lake Herring)
Coho salaen
Creek chub
Cyprinidae
Eaera Id shiner
Fathead ainnow
Freshwater drua
Gizaard shad
Golden shiner
Goldfish
Jonnny darter
Lake Chub
Lake trout
Largeaeuth bass
Logperch
Longnose dact
Nettled sculpin
Hudafnnow
Northern pike
Punpkinsced
Rainbow seelt
Rainbow trout
Rock bass
Salvelinus sp.

Seal)veuth bass
Sp) ate
Spottail shiner
Stonecat
Tadpole ecdtoa
Ihrecspine stick)aback
Trout-perch
Val1eyt
Vhitc bass
Vhite perch
Vhite sucker
Yellow perch
Unidentified
Total

No. fish/1000 a

23 0.3 5 0.2 3,075 53.1
I I 3 I

4
I I I
9 T

2
2

I

0.2
T
0.2I

106 1.8
8 T

I T

I T
266 3.3 23

9 I
19'I 2. 3 317

2 T
I T 2
5 T 4
7 T 7

1 T
2 T

1.1 77 1.3

14. 6 78 I . l
6 T

T 2 T
0.2
0.3 3 T

I T 3
462 5.6 107

1 T
4.9 45 0.8

23 0.4

126 ).5 27l T I
4 I 3

23 0.3 Bl
6 I

73 0.9 5
4 T 3

478 5.8
20 0.2
I T

241 2.9
86 1.1

3 I
104 1.3

8,189

0. 3'I

107
3

43
398

2
24

I
2,172

0.12

1.2 40 0.7
T
T
3.9 38 0.7

3 T
0.2 . 22 O.l
I 3 T

I I
4.9 120 2.1
I 24 04

2.0
18. 3

1.1
T

23 0.4
174 3.0

I T
53 0.9

1 I
5,794

0.23

2 T 3 T 4 T
6,032 73.7 987 45.4 1,855 32.0

92 0.3

13 T
108 0.4

11 0.4

17 I

2 I
6 T 2

I T
50 0.2
11 T

118 0.4
5 T

5 T
8 T

)3 T

)I T
2 T

)22 0.2
5 T

2 I

77 1.1

95 0.4
32 T

ll T
6,812 25.3

29 T

I I
3 T
I I

89 0.3
2 T

577 2.2
157 0.6

43 0.2
270 1.0

59 0.2
I T

26,881

).08)

94 0.2
I T

3 T
3,363 6.7

16 T

2 I
23 T

I T
33 I
I T

208 0.4
261 0.5

3 I
30 T

1 T
15 I
I I

50,209

2.07

19 0.3

5 T
1,690 24.5

I T
42 06

I T
28 0.4

85 1.2

157 2.3
173 2.5

16 0.2
3 T
7 I

6,894

0.34

18,255 67.9 45,986 91.6 4,583 66.5
I T I T

2 3.1 7 10.6 1.268 60.9
3 T
I T
I I
I T

6,01 3ll
ll 2 1>409

T

T 3
T 34

11.2 33 0.3

I 8 T
0.3 12 T

I I 3 T

I 1.6
I 15 I T

I 1.5

2 I
I T

7 T
3 T
7 T

3 T

I T 4 T

2 I 5 T 11 T 42 0.3

I 1.6 35 I . 7 1,056

19 29.7 39 59.1 10 0.5
I 1.5
1 1.5

I T

29

7.8 932 7.4
I T
3 T

0.2 43 0.3
4 T

I T
4 T

I
1,808 14.0

7 I
12 T

6ll T.

1 T

7 10.9 5 7.6 5 0.2

2 3.) I

12 18.8

1. 5 499 24. 0

3

48 0.4 181
I I 13

5 I 3
3,458 25.4 7,752

1.4 246 1.9I 10 I
1 1.0I 15 T

61.3 8,357 64.6

5 7.8 I 1.5
I 1.5

72 3.5
1 1.6

3 4.7
5 7.8

52 2.5
3 4.7 I 1.5 106 5.1
I 1.6 2 3.0
2 3.1 5 7.6 20 1.0

64 66

0.007 0.008

2,082

0. 418

I T I
9 T 7

694
9

15
8
I

223
1>868'

119
I

13 ~ 600

0.5l6

5.) 867
T 6

14
0.1 52
T 6
T 4
1. 6 442

13.7 755
T 7
0.9 40I I

12,642

0.512

5 T
7 T

6.9 443 3.4
T 2 T
T
0.4 173 1.3
T 4 I

2
3.5 441 3.4
6.0 979 7.6
T 7 T
0.3 138 I.I
I

12,930

0.493

15 T 39 0. 3 129 1.0

80,659
20
)ll

49
109

13
2)6

46
7

26
2
8
3
5
2
2
2

478
11
13

4 ~ 550
16
15

365
41
28

4
4
5

1,314
80
I

Sl
40,808

I
478

5
18

228
12

2,383
31
15

1,890
661

8
1,511
4,686

29
586

6

141,523

57.0
TI
II
T
TI
0.2I
T
T
TII
)'

I
T
0.3
T
T
3.2
T
T
0.3
T

I
T
T
0.9
TI
T

28.8
I

~ 0.3
T

0.2
I
1.7

I
1.3
0.5
I
1.1
3.3I
0.4I

»January through Harch data supplied by Law)cr, Hatutky 4 Skelly Eng)neersf Iappan, N.Y. LHS bicaass values werc rect)culatcd to include only
undaaaoed fIs h.

~ 'Traveling screens inoperable froa 0500 to 0500 on July 6-7. No fish werc eo))ected during this period.

Travtling screens inoperable froa 22 August-21 Septeaber. No sanples were taken during this period.

)Nutbar per 1000 a calculated using rated capacity of clrculatiny wattr punps froa April through Junc. calculated using rated capacity of
circul at)no and service water puaps fraa July through Oeccaber.

T ~ trace
ISpecies identifications of lake trout and splake and aottled and sliay sculpins are tentative because of overlapping
identifying characteristics in current fish Ident) ffcation keys and literature



BIOMASS* (g) AND PERCENT COMPOSITION OF IMPINGED FISH COLLECTED
AT JAtiES A. FITZPATRICK NUCLEAR POWER PLANT, JAN-DEC 1977

Total
Vt

Jvl Avgt

Vt X Vt X

Sep Oct Nor Dec

Vt X lft X Vt S Vt S
Janvv

Vt X

Feb

Vt X

Nar

Vt X

Apr

ift
Nay

Vt
Jun

Vt X

773.6 11.1
2)2.7 3.4

8.3 1
8.7 I
1.7 T

28.8 0.3 O.S 1

Species

88,577.7 63.150$ t 0 ~ 78S 1
86.9

Alewife
Averfcan eel
Slack bullhead
Slack crappie
Slvegill
Sl antnose ninnow
Scwf fn
Grassy nfnnow
Srook stickleback
grown bullhead
Snnav trovt
Svrtot
Carp
Channel catfish
Chfnoot Salann
cfsco (take Nerrfn))
Coho saloon
Creek chub
Cyprfnfdae
tnerald shiner
Fathead nfnncw
Fresfvvater de
Gfaaard shad
Golden shiner
Goldfish
Johnny darter
take chub
tate trout
tafgenuvth ba55
to)perch
tongnose dace
Nottled sculpfn
fbdnfnnov
Northern pike
Puapkfnceed
Rafnbov svelt
Rainbow trout
Rock bass
Salvelinus sp.
~anprey
Snallnouth bass
Splake
Spottall shfner
Stonecat
Tadpole nadton
Threespfne stfckieback
Trout.perch
Valleye
Vhfte ba55
Vhite perCh
Vhite sacker
Tallow perch
Dnfdentfffed
rotal

81.912.8 39.0 416,316.9 72.8 919.720.0 94. ~

Iillg 2 2 I I 485 I 0 2

7,t$3.8 13.8
349.2 0.7

3.2 1
1.6 TIOI.) I

3l.t 1

0.8 1
lslig 3 I
I,ON.S T

372 1

tl.l 1
97.0 T

I,SS).l 0.$

3,86).S 0.7

IOS.I
1,091.3 0.$

65.0 T

1$ .$ I

1,509.8 0.7
N.3 1

287.3 T

20).4 OA203.$ 2.9

1.1 T

214.6 0.2)64. ~ 0.2
1.)0$ .2 0.6I,tl).l 2.0
4,950.0 2. 3

590.3 5.7
999.2 3$ .7

187.9 6.7

1,472.9
1,1)9.2

1.3
1.0

$ .8 T17.'I 1Itt.l 1
60. ~ 1

1,960.0 0.9

2,625.0 2.2

25 1
1,125.6 1.0 12I.S T

08 1
2I4.9 1
22. ~ I

2.8 Tt.S I27.7 1

0.3
38.S S0.730.0 TI.O

0.3 543.4 0.3It.l T
T 677 1

$29.9
45,205.1

60.2
376.7
ll.I

IN.6

S,SI9.2 0.6
13.D 1

373.2 T
138.3 1

ll7.7 2.1 7,982.0 15.236,995.8 17.6
35.4 1

1,057.5 0.5

63,651.3 11.1
40.5 T

1,228.9 0.9

179.7 1

592.0 5.7

28.1 13.7 110.0 T
)52.6 T
1)t.a 1

30.1 0.3 8.l 0.3
Itl.I

76.7 2.7
141.5 T

t24.9 1 19.3 0.3

6.7 I 2$ .6 T
1,401.9 1.2 426.I O.t

8.9 1
210.1 1
10).3 1

67.$ 1
~ . ~ T

6.8 T17.6 0.2 9.5 0.$81.7 1348.8 T
t. ~ 1

193.1 T
18,$ 51.7 1.9

Mt.~
101.3 T

798.0 T

$9 ~ 7)5.9 7.0
287.6 0.2

10,770.8 7.7
1.020.9 0.7

losigg.l 7.3

358.7 0.2
12 ~ 606.7 6.0

190. 3
17,358.0

0.2 282.2 1
II.8 . ~,301.5 2.0

109 I 643 3
I 7.1 I
0.9 261.0 I
9.4 5l,176.8 2S.6
1
O.S ~ 6.9
0.3 213.8 1

68 1
10, F 78.$ 19.9

479.1 0.9

0.2 0.3 1 1,670.6 tl.l
3,30$ .7 31.912.799. 0

I).0
l,ofo.t

II,O)0.3
80.6

600.6
298.0

5,956. 7 2.8 3,131. I 0.6 4,008. 6 O.I 558.$ 8.0

236.6 1
S,69' 1.0

11.0 1
I)t.t I

11.0 T

29.0
I ~ 357.0 0.2

18.0
1,069.2 0.2

13I.8 1
3.6 I

1,103.9 0. 2
1,$ 72.9 0.3

328.1 O.t
16,542.9 11.8

1,241.9 0.9

309.8 0.2
2,18'1.9 1.6

612.2 1.2

2,922.2 $ .6
IN.S 0.8

25,849.2 12.3
43.2 I

'191.2 1
'193.7 1

4,545.7 ~ 3,9 Stl.l 19.3

270.1 3.9
90.2 0.9

6.6 T
91.7 0.9

2).5 1
3$ .4 1
4.7 1

3,823.6 7 ~ 3
13,753.1 26.1

~ 78$ .8 I ~ 5
$ ,3SS.S 6.l

52,642.6

8I9.0
115.8
65.0

3.212.0
7,62).I
2,761.8
I.SO7.2

0.7 174.5 T
I 6.3
T

2.7 10,034.3 4.7
6.$ 69,557.1 32.9

921.9 0.4
~ .I 1,908.3 0.9

22.$

N1.615.6

186.8 I
I)0.0 1

360.3 1
3,066.2 0.$

726.4 10.5
1.2)I.S 17.8

1,073.6 15.5

1,364.2 0.7
t9,595.1 II.I

841.2 0. ~
4,65$ .9 2.2

1.5 1

210,113.9

267.2 T
I.850.0 0.5

938.1 1
1,$ 02.5

3.1 1

974 128 I

3,193.3 0.6
25,788.2 I.S

6.26).9 1.1
43.0 T

S)l 925.1

435.8 I.t 0 9 T
66I. 3 2$ . 7
ISI.S 6.6

3,857.7 2.8
2,374.1 1.7

890.2 0.6

6,94).32 797.7117. ~ 16. ~ 10 364 9140 315 6
~vefgat 0 wvfana n orans

undanaged ff5h,
~ 'January through Narch data svppl fed bsupp ed by tawleri Natusky I stelly cngfneers, Tappan, N.T. Uf) bfonass values wre recalculated to include only
5Travel fng screens inoperable frcn 0500 to 0500 on Ju'ly 6-7. No fish vere collected during this period
f)ravelfng screens wre Inoperable fron 22 August-21 Septenber. No sanples wre taten during this period

NA ~ not avafbble
T ~ trace

'5 le idpecles identfffcations of late bout and splake and nottled and slfny sculplns are tentative because of overlappfn9identlfyfn9 characteristics fn current fish identification keys and literature

2,909.5 I.I

12.9 1
l3.3 1

'179.7 0.3

5.1 1
t,atS.O 3.7

50.9

56.7 T

14,083.9 21. I
3.8 T

42.6 T
37.5 1
15.9

3.0 T
16A T

483.9 0.7
56.S 1

131 ' 0.2
23 421 3 35 6

4,669.0 7.1

tl8.~ O.I
1,835.S 2.8

2 '56.3 4.2
17I.) 0.3
36.2 1
54.6 1
34.9 1
23.0 1

4,888.4 7.4
4,023.7 6.1

178.8 0.$
tv803. 9

6S.707.5

6,S69.1
8.3

40.1
170. 6
238.5
216.9

21. I
206.2

4,819.9
13,193A
15s697.6
4,950.0

102.5
ta570.3

206.0
4,134.8

)I.3
3.3

1,964.5
tt.~

373.2
3$ 7,3N. 5

152.9
2,102.9

710.6
990.1
329. I
249.9
16.I
39.2

4,307.4
354.8
715.2

2.377.5
167.731.7

1,020.9
)l,)89. 3

50.1
4,2I5.3

126,293.$
152.8

11,044.0
Iv546 5

295.8 T

15.3 1
19.7 T

1.518.378.S

61.2 T
),ICO.O 2.$
~,303. 3 1.4

5.7

15$ .1 1

92.2 1

43.3 1
130,910.6 41.0

82.7 T
16.4 T
21.4 T
79.9 T
2.7 T

0.2
T
0.2
T
9.0

7.8

0.7
T

0.5
T

T
T
TI.I

31.2

0.8

670.8
86.6

71S.T
128.9

28,814.2

25,038.6

telot.o
105.5

I,AD )3.4
3.5

39.8
3,310.6
7,250.6

Nl.6
15.5
19.3

I ~ ,113.4
99,80l.t

106. 6
2,6I9. 5

112.0
ll,622.9

t60,527.7
9,719.5

30,353.0
70.1

2,683,564. 8319,59I.I

0.2

T
T
1
T
1

0.2
0.5
0.6
0.2

1
T
O.t

1
1
T
I

13. 3
1
1
1
T
1
T
1
1
0.2
T
T

6.3
1
2.8
T
0.2
4.7
1
0.4
1
T
1
0.3
T
1.6
9.7
0.4
1.1
T



Table H-14

ESTIMATED NUMBERS AND BIOMASS* (g) OF IMPINGED FISH COLLECTED
AT JAtKS A. FITZPATRICK NUCLEAR POWER PLANT, JAN-DEC 1977

Soecfes

lia i to
aerfcae eel
5lach bellhta4
liach crappie
9'I «09 III
) Ivs clvlie ~ 'I sae«
)0«fia
I ashy afassr
1 0th siichlebaci
)e«s heliacal
Se Crovi

Carp
Cvasstl ca'Iflail
C Isooh salvos
Clsco (Cast Nerrisl)
Coho Missa
Ceta ce«b
Crprisidae
le«all shlstr
rachtad s'Issov
ress actr drvs
Ciccald sha4
Coldea shiver
6014f fs1
)casey daritr
ial~ Cvvb
I el ~ Crave
csea«sech lass
C090trCN
loss«oct dact
WCCled SC«IPI ~
aanv Isso«
10 'Chtra Psst
sveaisseed
Isa«bc« ascii
assent irovi
~och bass
5aiveilan sp.~alp ey
Ssa I levch hase
5 last
iooicall Shiver
Scestcac

~eoI ~ aadios
Theespfe sifchlehach
fra«C ptfC1
valleys
uIIN bass
alice forth
4 Ice 5«cher
~eliov perch
Vaiaesilfied
I'\ I

Wr Total
No. VC

feb
No. VC

dasw
V NO, VC

),25t 4,ill.t

7 t9A
78 99.9

7 NI.T

5 11.8
2 5,594.1

9,510 S,N2.0 II,N9 17,297.4
2) l,lcs.l t4 Nt.l
4 4t.)
4 f5) $ 14
4 It a

lb.7

N.l tt 1.79N,TN.) IOL459 t,ll),lit.y '10,$ 76 20I,COL9
M 2 ).5ll.~

$5 1.20I.T 12 IN.t T,N) 1$ $ ,)c). ~ )0AN
1 207.t 7 10.524.4 2

I

1 tal.t

705.6

19 )6.5
29 Il.o

185.032

lip
25)

9
30

507
)19

1$
47

5
18

7lt
5

I ~ III'l
)I

10,9)l
)8

95)

46
I~
9

II
),l)7lll

t
128

$8.563
2

Iv'icl
10

5Latl
5,970

71
la

~,Iat
1,5$ 0

18
).8)0

IT,SIT

l,a9$
10

3.$85,fnI.S
Il,lss.t

42.)
13).t
alt.t
55).I
50). ~
C9AIll.t

12,)79.2
)1.207.7

~ )T,S82.1
11.550.0

2al.t
4,1$ $ .)

Ily.~
S.NS.S

177.2
7.8

~,f45.1
$ 1.1

No.o
8II.28$ .9

Nl.)
~ .N)A
l,lpl.t
t,cfo.a

851. 5

17.4
St.)

)0,206.t
8)3.9

1,70S.S
5.541. ~

~02.41I.)
2,)$ $ .9

179.574.1
TO.C

10.04L5
2)l,llaA

334.7
27,32$ .1
3.651.1

"IIA
1.772.5

TC,SN.O
t45.3

101,N2.)
621,I ITA
tlA)T.C
71.20C. I

1$5.3
4 347 Otl 3

tl2 ~IIll.5
)0 cl. ~

2$) 258.5
19 t.f02.3

1$5.0

10 al5.0
2I9

25
t2)A

1.$Sl.l
8.925.7

3).S
974 A

5
II

1.9
1 A49.1 11 la 5.$

7 17,4I4.1'll 10,241.7

5 C95.t
I.I07.4

IS I,$26.)

).Cal.y 8 8.1

9 850.)
t ).OC5.5
9 9,909.9
5 )1.5$ 0.0

2 1.$ 12.3'l 2.71LIS

5 III.O

t 4,2$ )A

2 2.56).t

7 IL6
10 N9.9

9.1N.o

2 1.400.1
5 171.2

607.2~,STL)
2 117.5

)A
565.2
51.7

1$ 18.4 lt 4.7 2$ 130A ICO tlSA
2

115
1$

t 40
4)I t,44C.I 5I 291.t III 445.1 6).9

10 101.3I.)ll )lt,lit.o
17 197.2
29 )9.1
I~ 51.0
3) 1$0.$

C.I

tl 784.7
~ 55 l07.794.4

5 IILS
2 898.)lt 27.2

17 X4.1

261 I.IOTA t,sia 19.0)a.o

7$ 21A 69 47.0

t,lil )2,501.3.'.'8'
98.39984.5
)4.7

7 2A1$ .$ 2 I Ill 7N.SCL I
11.0

114.887.5
91.5

272ltIN N.tto.a
la aa,a
5 2.$2).7

NO 118,170.0

5 l,t47.9
9 ta.t

14 l58.0

$2CA

7 $5.)
2$0 SSI.S

~ le.l as 11.8 l)I taA
3 C77.5
) Na.t

889.S 178tl.I
4IL7
398A

lt
141 )37. ~

4 ica.4

51.0

t 4.$
)7.8

~ 14 l,llC.T
X IN.T

7 XI.I
11,889 SI,OI9.1

2 21.2

Vs Flt:3
2 No

).Iot Lla).0 2 IS
N

IN.5 11 cLO 11 )LTI,faa.o
)).4

NlA
$ .7

210
2

~I I II 141.0
10.$

$87 1,599.C
24 tCC.S

2 1,705.$
)6 307. ~

19.9ta 68.110.9

Xe $9.707.S

),ill.5 7 C40.5
91,698.1 8.01$ II.238.8

It 443.7
1.900 ta.855. 7 $ 5t.p

t t.355.9
97 2),$)l.l 29 T.N2.8

10 855.1
~ .Itl X.C4t.l 1$ .720

7 458.5
t.)0) 10.0)4A

41 10.4)a. ~

2 14.4
7 IOS.O

1$6 ITC.Clt.5

lt Nt
8,2C4 tl.)87.2

3C 1,'Ilt.5

2 Mtl l,l59.9

1.6554,9N. I
21 IAil.a
X 54.0
19 N. ~
2 IIA

$)t S,ill A
I.I50 )2,795.9

5 I,NS.I
taa 4,001.$

t M
)t.ata Its.s)2.5

5 I5).8
Il.)la ~ I,))t.t

Xo X.510.7
10 102.5
10 t,aN.5
5$ ti,)0).0ll Ilt.tlil l,a)t.t
10 TIOA

l,las t.nta.5
tyl.l
1$$;0

575 T,CNA
X5 18.188A

1 4,$ 85.8
taS ll,a41.)

),Ta1 12,52$ .5

tl ~,INA

1 1.0

10,77IA

S)L2
IC ~ .1)5A

9$ Il.tol.l Cl 7.224.1 18 9.559.0

757.2
u IO.NS.O ) T,N).4ll

2
6$

5
5$
2

7$
2

$4I.2
2),ltl.~

M
I.T26.0

26.2

44.$
1,1)1.5

~ 1.5
2,C41.0

)11.1

t
7
2

205
5

5.012.$
17 2$ 1.4

1.054 3,5IL5
5

Sl 41,4IO. ~
7 10).0

st I$5.$
7 CC).t

284 IIS. ~
57 )10.0

2AOT 4,360.1
I~ IO).2lt 4).5

IN Itl.o
'lI 83.5

$ 1.1
1.020 Il,tfn.pl,lit S.TI5.5

TC ~ 12.6
C.I70.5

t Nl
29,171 151.4)2.5

1$6 tA64.9 t tl5.1
It 10$ . ~

7 I98.$

t50 tal.t
7 'I ~ .7

013 574.)
10 17.0
5 IC.O

IAst ))A5$.1
t,l)5 237.$ 15.)

11 2$a.t
3294,)N.I

)II.S 7
S.03$ .1 12

4$9. t
7,)11.7

t,st 7.s
),4tl.8

7,)49.1
$9,$ 11.2

C)S.S
Il.rAS.~
t.t37.0
3.I06.0

7
72
2

390 5.0I4.0
79$ S.tfa.a

150 4.0$ 2.0

55 ),tsl.l
~ '15 70.57t.p

2,00$ .$
124 II.NTA

2 ).6
l)All 501.0CO.T

100 2).al)A
Stl lit.t99.9

S t.151.1
$4 ~,l5t.l
t st.5

5.0N a9),749.$

8.$0t. ~
5.078.1
t.oia.)

37
7

16

7 1.0)L2t 3$$ .1
5 1.095M

Ll
7 t.288.1

17 N4.5I)6 II,C$5,1
SL1

50.CSO 1.119At6.9 X.N1 762.110.5 3)t AC)ll),725 2.322.NO.I 1$ .910 ltLCN.S 'Ist N,TISA tt) S.NC.5 Is.dto St.075. ~il ite tyl N).0

lpr luy dvs Ln» Sep

No. VC No. VI No. VC No. W No. VC No. VC

Cscivvct4 «el+ca sf «ssasale IIsh io Srae
«de«wry caro«la narch Nca a«polled hy tavltr, use«say 6 5htlly Cssisers. Tappaa, N.l. Ins bsoaass elves we recalcvlaced co Iscivoa oaly

veda«aped fish.
Travail«1 scree Iaaperahl ~ fros OsccvosN os ally 4 7. No fish wrt colltccal dvrlsl cols perial.

Tralelfal screeas Iscotrahi ~ fea tt lvbni.ll 5epceener. No sasples wre Chits aerial chil periaf.
M ~ soi arailahlt

Specfes Sdenttficatfons of lake trout and splake and pottled and sltny scutptns are tentat)ve because of overlappinp

tdenttfyfnp charactertstfcs 1n current fish tdentlflcatton keys and ltterature



Table H-15

LENGTH FREQUENCY OF FISH IMPINGED AT JAMES A.,FITZPATRICK
POWER STATION, JAN-DEC 1977

,

Length
Range
(om)

21- 30
31- 40

51- 60
6'.- 70
71- 80
81- 90
91-100

ALEWIFE

Jan* Feb Mar Apr Hay Jun Jul Aug** Sep Oct Nov Dec

39 6 2

2 75 224 156 2

3 27 113 223 2

2 2 5 22 70 3

1 2 ~ 3 2 7 2

1 1 1 1 1 2

101-110
111-120
121-130
131-140
141-150

1

3 4 3

4 34 68 30
29 118 226 116
76 173 306 214

1 1

1

2
1 2
2 2

151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230

6
'

90 226 132 94 1

2 1 210 328 149 101 1 1

1 76 115 56 .35 1

9 ll 8 3
1

2 1

1

2 1

3.
2

*
Jan-Nar data supplied by Lawler, Natusg, & Skelly Engineers, Tappan, N.Y.

**Traveling screens inoperable from 22 Aug through 21 Sep.



'able H-16

LENGTH FREQUENCY OF FISH IMPINGED AT JAMES A. FITZPATRICK
POWER STATION, JAN-DEC l977

Length
Range
(m) Jan* Feb Mar Apr

RAINBOW SMELT

May Jun Jul Aug** Sep Oct Nov Oec

21- 30
31- 40
41- 50 27 5 11

1 1

1

3
1 45 16 17

51- 60
61- 70
71- 80
81- 90
91-100

203
241
205
109

31

54 70
134 235
197 199
83 100
19 14

37
172
288
165
28

13
90

283
236

54

5
32

130
162

50

17 75 54 139
31 76 116 188
20 71 122 177

8 65 81 107
7 10 37 17

101-110
111-120
121-130
131-140
141-150

6 2 7
4 4 5

14 5 6
23 ll ll
24 20 21

ll
16
17
33
56

13 25
ll 14
18 20.
30 13
45 21

7 2 15 8
14 4 14 9
20 5 14 14
14 5 15 27
10 9 16 22

151-160
161-170
171-180
181-190
191-200
201-210
211-220
221-230
231-240
241-250
-251-260
261-270

32 25
28 18

6 ll
4
2 2

1 2
1 1

2

49
38
17

4
3

91

82
49
'24

ll

60 44
46 27
23 14 1

20 14
8 5
2 3
2 1

1 1

1

7 8 25 34
4 8 22 25
5 12 19 10

12 21 11
1 3 7 7

1 5 2
2 1

*Jan-Mar data supplied by Lawler, Matusky, 8 Skelly Engineers, Tappan, N.Y.

*%raveling screens inoperable from 22 Aug through 21 Sep.



-
~ Table H-17

LENGTH FREQUENCY OF FISH IMPINGED AT J&fES A. FITZPATRICK
POWER .STATION, JAN-DEC 1977

Length
Range
(esn)

21- 30
31- 40

51- 60
61- 70
71- 80
81- 90
91-100

101-110
111-120
121-130
131-140

SNLLHOUTH BASS

Jan* Feb Mar Apr Hay Jun Jul Aog 'ep Oct Hov Dec

2 1

1 1

1 1

2

1 1

151-160
161-170

'71-180
181-190

i 191-2
'01-210
" 211-220

221-230
. 231-240

41-25
251-260
261-270
271-280
281-290
291-30
301-310
311-320
321-330
331-340

4 - 5

351-360
361-370
371-380
381-390

1-
401-410
411-420
421-430
431-440

2
1

1 3 2
1 1

1

1 1

1 1

1 2
4 1

1 1

5 1

1 2
2
2 1

1 2
1 1 2
2 7 2

6 3
10 10

5 1

1 1 1

1 1 2

1

2
2 1

1 1

1 1

1 1 1

2
1

1 2
4 1

1 3
1 2 1

2
3 2
1 2

+ Jan-Mar data supplied by Lawler, Natusky, 6 Skelly Engineers, Tappan, N.Y.

~ Traveling screens inoperable froa 22 Aug through 21 Sep.



Table H-18

LENGTH FREQUENCY OF FISH IMPINGED AT JAMES A. FITZPATRICK
POWER STATION, JAN-DEC 1977

Length
Range

(tan) Jan * Feb . Mar

THREESPINE STICKLEBACK

A r Ma Jun Jul Aug"". Sep Oct Noy Dec

21- 30
31- 40
41- 50
51- 60
61- 70
71- 80
81- 90
91-100

3
62 21

186 46
122 32

9 1

1

36
43
34

6

1

17 18.
149 70 60 1

141 54 58 2

8 6 13
1

1 1

11 62
25 88

5 2 7
1 1

*Jan-Mar data supplied by Lawler, Matusky, 8 Skelly Engineers, Tappan, N.Y.

*"Traveling screens inoperable from 22 Aug through 21 Sep.



Table H-19

LENGTH FREQUENCY OF FISH IMPINGED AT JAMES A. FITZPATRICK
POMER STATION, JAN-DEC 1977

Length
Range
(I)

31- 40
1-

51- 60
61- 70
71- 80
81- 90
91-100

101-110
111-120
121-130
131-140
141-150

Jan Feb Mar

1

6
5
7

12

HHITE PERCH

Apr May Jun Jul Aug** Sep Oct Hov Dec

2 8 2
19 34 37 31

5 20 53 73
15 14 67 75

1 21 11 30 48
3. 11 19 32 53
1 5 22 11 21
1 1 11 6 10
4 1 9 4

16 2 1 2
14 1 1 1 1 1

34
51-160

161-170
171-180
181-190

~ 191-200

3 1

5 1

6 5
1 4
4 10

14
3
3
2
6

39 3 1 1

15 2 1

15 2
6
4 1 1 1

0 -210
211-220
221-230
231-240
241-25
251-260
261-270
271-280
281-290
291-300
301-310
311-320
321-330
331-340
341-350
351-360
361-370

8 13
4 14
2 ll
6 13

2 2
1 - 4
1 7

1

1 1

15
11

16
10

ll
3
5
2

4
6 2 1

10 1

6 ~ 1

4 2 2
3 2
4 4 1 1

1 1 1

1 1

1 3
1 12

14
7

1 7
7
5
4

«Jan-Mar data supplied by Lawler, Matusky, 5 Skelly Engineers, Tappan, N.Y.
**Traveling screens inoperable from 22 Aug through 21 Sep.



Length
Range
(mm)

Table H-20

LENGTH FREQUENCY OF FISH IMPINGED AT JAMES A. FITZPATRICK
POWER STATION, JAN-DEC 1977

YELLOW PERCH

Jan* Feb Mar Apr May Jun Jul Aug** Sep Oct Nov Dec

41- 50
51- 60
61- 70
71- 80
81- 90
91-'l00

101-110
~ 111-120

121-130
131-140
141-150
151-160
161-170

'71-180
181-190
191-200
201-210
211-220
221-230
231-240
241-250
251-260
261-270
271-280
281-290

1-30
301-310
311-320
321-330

7
14

4
2

4
13

8
10
10

4
5

4
4

3 1 5
2 8 8
1 1 4
5 4 2
5 5 5
1 8 5
2 8 3
1 6 4

3 2

1 3 2
1

1

1 1

1 2

2
2 1

2 3 1 3
3 8 1 14
3 13 3 20

4 1 20
1 9 17

4 1 6
4 2
3 1

1 3 2
2 3
6
3 6

2
4'3 2
1 3
1 2

1

1

*Jan-Mar data supplied by Ladler, Matusky, 8 Skelly Engineers, Tappan, N.Y.

""Traveling screens inoperable from 22 Aug through 21 Sep.



. i
Table H-21

WINTER AGE CLASS" DISTRIBUTION OF ALEWIFE AND RAINBOW SMELT FROM IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1977

I. ALEWIFE ( 9 males and 25 fariales collected 12 Jan — 31 Mar)
MALES

TOTAL LENGTH (cm)
FEMALES

TOTAL LENGTH (cm)
AGE CLASS X'FRE UENCY MEAN X FRE UENCY MEAN .RANGE

I
II

III
IV

V
VI

0
0

11. 11
88.89

0
0

16.5
15.22 14.3 - 16.4

0
0
8.00

44.00
44.00
4.00

15.5
16. 18
16.62
6.8

14.7 — 15.6
15 ~ 1 — 17.2
15.8 — 17.4

II. RAINBOW SMELT ( 31 males and 29 females collected 5 Jan-2 Mar
MALES

TOTAL LENGTH (cm)

FEVER.ES

TOTAL LENGTH (cm)
AGE CLASS X FRE UENCY RANGE X FRE UENCY MEAN RANGE

I
II

III
IV

V
VI

0
51.61
35.48
9.68
3.23
0

13.93
16.14
16.23
16.00

ll 4 — 16.3
14-7 — 17.5
15.6 — 17.0

0
24. 14
44.83
20.69
10.34

0

14. 73
16. 35
17.97
21.77

12.4 — 17.2
14.6 — 1.8.5
16.2 — 21.3
20 0 — 22.8

Age class data for the winter season (Jan-Mar) as supplied by Lawler, Matusky, and
Skelly Engineers, Tappan, N.Y.



Table H-22

AGE CLASS DISTRIBUTION OF ALEWIFE AND RAINBOW SMELT IMPINGED DURING SPRING (APR-JUN)
AT JAMES A. FITZPATRICK NUCLEAR POWER STATION > 1977

Age Class

ALEWIFE

Total Length (m)
No. Mean Range

0

I
II
I I I
IV

V

0

0

2

5

10

5

130.0 129-131

148.0 132-167

147.5 133-'174

166.2 144-188

*Sex of alewife could not be determined
during spring.

RAINBOW SMELT

Age Class No.

Male

Total Length (mm)

Mean Range No.

Female

Total Length (mm)

Mean Range

0

I
II
III
IY

0

2

157.8

186.0

155-165

98.5 97-100

0

1

4

8

136.0

130. 0 99-152

164.5 100-202

169.8 158-194



Table H-23

AGE CLASS DISTRIBUTION OF ALEWIFE AND ROCK BASS IMPINGED DURING SUMMER (JUL-SEP)
AT JAMES A. FITZPATRICK NUCLEAR POWER PLANTr 1977

Age Class

0*

I
II
III

ALEWIFE

Hale

Total Length (mn)

No. Hean Range No.

15 80.3 66-115 0

0 0
1 127.0 — 1

2 152. 5 130-175 1

Female

Total Length (mrr)

Hean Range

170.0

166.0

*Sex could not be determined for Age 0 Fish.

Age Class

0

I
II
III
IV

V

VI

VII
VII I

No.

0

0

0

Hale

Total Length (mrr)

Hean Range No.

0

0

151 . 0 132-170 0

0

181. 0 169-193 1

1

ROCK BASS

Female

Total Length (mrr)

Hean Range

213.0

212.0

235. 0

250. 0

No.

7

0

6

2

2

0

0

0

0

Undetermined Sex

Total Length (mrr)

Hean Range

57.3 50-62

133. 0 119-150

180. 5 180-181

155.0 152-158

Sex could not be determined for Age 0 Fish.



Table H-2g

AGE CLASS DISTRIBUTION OF ALEWIFE AND RAINBOW SMELT IMPINGED DURING : ..-„ (OCT DEC)
AT JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

ALEWIFE

Age Class No.

0* 10

I 0

II
III 1

IV 3

Mal e

Total Length (mm)

Mean Range

87.9 65-106

145.0

140.0

173.7 165-190

No.

0

0

1

3

4

Female

Total Length (m)
Mean Ra;ge

186.0

159.3 135-190

156.3 143-185

*
Sex could not be determined for Age 0 fish.

RAINBOW SMELT

Male

Total Length (mm)

Age Class No. Mean Range

Female

Total Length (tnm)

No. Mean Range

0

I
II
III
IV

123.0

148.7 132-160

152.0 139-165

172.3 154-182

197.5 187-208

2 113. 5 11<)-117

1 155.0

5 154.4 14~-t61

6 185.8 1<.-r.ll
2 199. 5 1:-; -i08



Table H-25

FECUNDITY OF SELECTED FISH SPECIES COLLECTED IN JAMES A. FITZPATRICK IMPINGEMENT SAMPLES DURING 1977
4

Total Length
(om)

200

214

222

264

266

280

280

285

288

Total Length
(om)

160

187

White Perch

Weight
(g)

132.3

130.3

149.9

268.9

317.1

395.7

371.5

378.6

323.1

Rainbow Smelt

Weight
(g)

22. 0

38.8

Yolk Eggs
(no.)

27,577

49,018

41,820

41,733

74,334

131,705

179,573

105,726

63,615

Yolk Eggs
(no.)

19,907

20,983

Total Length
.(mm)

335

355

356

368

368

370

378

385

390

393

400

404

Total Length
(nm)

190

199

208

215

231

275

Smallmouth Bass

Weight
(g)

516. 5

592.3

611.4

657.0

69].2
771. 7

841 .3

927. 5

857.1

1000.0

877.2

1025.0

Yellow Perch

Weiqht
(g)

94.0

99.6

122.3

140.1

177.7

376.9

Yolk Eggs
(no.)

5,387

9,329

9,441

10,851

10,012

5,808

19,212

26,385

16,982

12,436

7,835

13,048

Yolk Eggs
(no.)

11,464

15,086

19,338

16,507

22,877

86,297
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Table J-1

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT,

1977'"'A'C

INTAKE
c

5 JAN

19 JAN

7 FEB

16 FEB

7 MAR

1020 2.5 17.7 5;6
2115 2. 1 18. 4

1002 1 ~ 1 17. 8 2. 1

2121 10 172 23

1034 3.9 12.2 2.3
2105 1.3 18.3 1.6

1015 1.8 19.9 1.6
2045 2.5 19.0 1.4

0953 6.3 14.9 2.6
2047 2.3 11.3 5.8

5.1 5.35
4.0 4.20

1.9 2.00
2.6 2.45

2. 1 2.20
2.1 1.85

1.2 1.40
1.4 1.40

2.1 2.35
6.3 6.O5

51 57 540 35
4.0 4.2 4.10 4.2

2.3 2.1 2.20 1.9
3.0 2.6 2.80 3.0

1.9 2.1 2.00 1.9
1.2 1.6 1.40 1.0

1.2 1.4 1.30 1.4
16 16 160 14

2.3 2.8 2.55 2.6
6. 1 6.3 6.20 6.5

4.0 3.75
4,9. 4,55

2.3 2.10
2;8 2.90

2.3 2.10
1.2 1 ~ 10

1.2 1.30
1.4 1.40

2.1 2.35
5.6 6.O5

51 47 490
4.2 5.1 4.65

3.7 3.3 3 50
2.6 2.3 2.45

1.9 2. 1 2.00
1.2 0.9 1.05

1.2 0.9 '1.05
1.2 1.4 1.30

2.1 2.1 2.10
6.3 5.4 5.85

21 MAR 0950 1.0 18.2 4.4
1950 1. 3 17. 5

6.8 5.60
3 7 4.05

6.5 6.3
3 7 3.5

6.40 7.0
3.6O 4.4

6.5 6.75
3.5 3 95

5.1 5.6 5.35
4.4 4.O 4.2O

bpg/liter
e

Time in 2400 hrs.
dTime in 2400 hrs.
Intake temperature before tempering.
Discharge minus intake temperature.

*Viabilitydata for Jan-Mar 1977, as supplied by Lawler,
Hatusky, and Skelly Engineers, Tappan, N.Y.



Table J-2

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

lace'ke
resp 1 stake

Oats rise ('C) ar Ncaa S.E

Discharge 0/I 3 Sinulstion )v 7
2 Sisulacion3'/I 2v 8/I

Ncaa S.E. Ratio Naan S.E Ratio Naan S.E. Ratio

19 Apr 1320 3.0 1$ .0 1.95 O.dl «0.10 0.00 0.0$ 2.02 0.06 1.04 2.04 O.u 1.0$

19 Apr 23)0 3.1 14 ~ 4 I~ 32 0.08 1.01 0.07 0.77 I~ 34 0.10 I 02 I ~ 32 0.07 1.00

2 Nsy DC5 6.8 12.6 d.40 0.0( 8.88 0.91 1.06 7.91 0.31 0.94 d.dl 0.02 1.05

2 Nay 2325 6.8 10.6 15.08 I~ 20 14.26 0.54 0,9514.5) 1.71 0.96 13.88 1.3$ 0.92

lo Nay 9C5 4.3 14.7 4.20 0.28 3.76 0.51 0.90 6.51 2.5$ 1.55 3.94 0.15 0.94

10 Nay 21CS $ .$ 14.5 7.93 0.41 6.$ 1 O.SI O.d2 8.$ 9 0.42 1.08 ).dy O.u 0.99

23 Nay u55 9.5 IC.0 6.6S 1.37 5.1$ 0.09 0.77 2.47 2.34 0.37 6.60 1.25 0.99

2) Nay 2155 '1.0 9.5 5.27 0.17 4.53 1.0) O.d6 6.16 0.13 '.17 5.61 1.01 1.06

14 Jun IOIS IO.i W.C u.ip O.IO 9.65 O.)6 0.84 u.u O.)2 O.98 u.CI 0.2O O.99

14 Jvn 2200 9.$ IC.) 5.01 3.2$ 5 ~ 8$ 0.48 I ~ 17 6.17 0.88 1.2) 8.$ 7 I~ 20 1.71

27 Jua D15 16.4 a IC.54 0.04

28 Jun 2215 16.4

u Jul 1005 10.8

9.01 0.60

5 ~ 14 0.29

14 Jul 2205 18.8 9.30 0.03

27 Jul 1005 21.8 ).67 0.19

27 Jul 2105 22.0 3. 80 0.16

10 Aug 1015 20.8 1.74 0.00

lo Aug 2215 21. C 2.53 0.16

26 Avg 1100 19.0 7 ~ 30 O.OS

26 *vg 2200 19.4 7.03 6.93

15 SeP DOO 18.2 0.) 6.59 0.21 6.46 0.24 0.9 6.8$ O. 1 1.01 6.0. O.CO 0 9v

15 Sep 2145 IS.2 0.2 4.38 0.06 4.95 0.37 1.13

u Sep uoo 9.1 5.4 2.43 O.u 2.61 0.03 1.07

27 Sep 221$ 12.0 6.1 2.58 0.21 2.08 O.od O.dl

10 Oct 1045 1).3 12.0 7.13 1.31 0.00»0.00 0.00

10 oct 2145 1).1 10.1 4.15 0.02 3.96 0.04 0.9$

4.$ 6 O.O) I.OC 4.90 O.16 l.D

3.06 0.16 1.26 3.01 0.27 1.24

1.82 0.29 0.71 2.40 0.03 0.93

7 ~ 6) O.D 1.07 6.96 0.59 0.98

4.20 O.u 1.01 4.D O.D 1.00

24 Oct 1105 u. I 14 ~ 7 3. 73 0. 1$ 3 ~ 59 0.13 0. 96 3,94 0. 06 1.06 3.75 0 AO 1.01

24 Oct 2145 u.y 15.7 3.27 0.02 2 9) 0 02 0.90 3.35 0.06 I~ 02 3.42 0.09 I 0$

aSlank spaces inditsce Jases AD yictpacrick plant shucdvva;
, ooc required.
a*Replicsces I and 2 nlssing, broken during shipnenc.
I)Iicrodrase/1(cer

eatrainaenc (inta'ke) ssspl ~ ta'ken buc viabuity (discharge and siaulacioa) saaples
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Tab3e J-2 (CONTD)

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake Intake Discharge D/I 3 Si~latjon 3. 8/I 2'i~latjon 2. ~ I ~
Intake D ~ ~ !

Date Tice ('C) 4T Mean ST E Mean S.E. Ratio Mean S.E Ratio Mean S.E. Ratio

11 Nov 1045 11.3 16 ' 3.84 0.03 3.90 0.11 1.02 3.54 0 '4 0.92 3 '8 0.07 0.91

11 Nov 2100 6;2 16.8 0.99 0.02 0.97 0.21 0.98 1.12 0.02 1.13 1.31 0.05 1.32

20 Nov 1040 8.3 16 ' 2.28. 0.09 2.11 0.09 0.93 2.24 0.05 0.98 2.22 0.07 0.97

20 Nov 2000 8 ' 16 ' 2 '5 0 03 I~ 88 0 '3 0 92 2.05 0 '3 1.00 1 ~ 98 0 '3 0 '7
12 Dec 1031 5.0 14.0 2.07 Oo43 1 ~ 77 0 '3 0 '6 I ~ 86 0 '8 0 '0 1.62 0.23 Oo78

12 Dec 2035 4+4 14 ' 1.29 0.74 2 '5 0.13 1.90 2.34 0.86 1.81 2.55 0 '2 1.98

19 Dec 1140 3.0 15 ' 1 ~ 75 0 '4 1 65 0 05 0 94 1 98 0 '0 1 1'3 1 29 0 74 0 '4
lo Dec 2100 3 ' 15 ' 1.73 1.18 0 '8 0.13 0.39 1 ~ 08 0 '4 0 '2 2.05 0.41 1.18

Mictogtaa/liter



Table J-3

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 24-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977 *

DAY INTAKE
C e

A -1

5 JAN

19 JAN

7 FEB

16 FEB

1002 11 178 21 21
2121 1.0 17.2 2.1 . 2.1

2.10
2. 10

1.9 1.90
1.9 1.75

1034 3.9 12.2 1.9
2105 1.3 18.3 1.6

1015 1.8 19.9 1.6 0.5 1.05
2045 2.5 19.0 2.0 1.6 1.80

1020 2.5 17.7 4.9 4.2 4.55
2115 2.1 18.4 4.2 3.7 3.95

4.7 6.8 5.75 3.5 . 3.7
37 37 370 44 42

2.1 2.1 2.10 1.4 1.9
19 16 175 21 23

1.6 2.1 1.85 1.9 2.1
1.6 1.6 1.60 1.6 1.6

1.2 1.6 1.40 1.6 1.9
16 16 160 16 21

3.60
4.30

1.65
2.20

2.00
1.60

1.75
1.85

3.3 3.3 3 30
3 7 3.7 3.70

2. 1 1.9 2.00
2.8 2. 1 2.45

1.4 1.4 1.40
1.6 1.6 1.60

1.4 1.6 1.50
1.9 1.9 1.90

7 MAR 0953 63 '149 25 21 230
2047 2.3 11.3 5.4 6.5 5.95

2.3 2 3
6 ~ 1 6.1

2.30 2.3 2.3
6. 10 6. 3 5.3

2.30
5.80

2.1 2.1 2.10
5.1 6.3 5.70

21 MAR 0950 1.0 " 18.2 7.7 7.0 7.35
1950 1.3 17.5 5 1 4 9 5.00

82 77 795 75 70
3.7 3.7 3.70 5.6 4.9

7.25
5.25

6.5 6.5 6.50
5.6 4.4 5.00

a pg/liter
b

Time in 2400 hrs.
dTime in 2400 hrs.

Intake temperature before tempering.
Disoharge minus intake temperature.

*'ttiability data for Jan-Mar 1977, as supplied by Lawler,
Natusky, and Skelly Engineers, Tappan, H.Y.



J-4Table

~ CHLOROPHYLL a CON@KTRATIONS IN WHOLE .WATER COLLECTIONS AFTER 24-HOUR
J S A. FITZPATRICK NUCLEAR POWER PLANT, 19771

fntake Intake Discharge D/1 3 Sinulation
3 $ /1 2 Sinulation

Dace Tine ('C) bT Mean S.E. Hean S.E. Ratio Mean S.E. Ratio Mean S.E.

INCUBATION

2 S/I
>(etio

2 Hay 1145 6.8 12.6 . 7.62 0.10 6.86 0.04 0.90 7.19

1 ~ 06. 14.40

0.21 0.94 5.49 2.08 0.72

0.31 F 00 13.66 0.52 0 9514.38 0.21 15.30 0.516. 8 10,6

4.3 14.7

2 Hay 2325

10 May 945 3 '0 0.09 4.75 0.60 1.28 4.17 0.47 1.13 5.03 0.08 1.36

19 llpr 1320 3.0 15.0 2.26 0.29 0.52 0.42 0.23 2.53 0.07 1.12 2.35 0.21 1.04

19 Apr 2330 3.1 14.4 2.20 0.60 1.48 0.08 0.67 2.10 0.33 0.95 1.83 0 '5 0.83

10 Hay 2145

23 Hay 1155

5 5 14.5 7.07 0.37 8.28 0.35 1.17 7.99 0.10 1.13 7.67 1.05 1.08

9.5 14.0 5.21 2.30 3.12 0.25 0.60 2.74 0.00 0.53 6.01 4.16 1 ~ 15

23 Hay 2155 11.0 9.5 3.94 0.61 3.73 1.16 0.95 1.67» 0.00 0.42 3.10 0.15 0.79

14 Jun 1015 10.4 14.4 ,9.77 0.24 9.77 0.40 1.00 9.49 1.64 0.97 8.81 0.40 0.90

14 Jun 2200 9.5 14.3 9.81 0.52 8.01 0.64 0.82 9.05 0.72 0.92 9.89 0.04 1.01

15 Sep 1100 18.2 0.3 7.01 0.11 6.70 0.06 0.96 6.20 0.03 0.88 6.17 0.16 0.88

15 Sep»*2145 18.2 0.2 3.40 (>.24 3.82 O. I3 1.12 1.4(> 0.05 I.((2 J.96 0.27 I.fg>

27 Sep 1100 9.1 5.4 2.88 0.03 2.63 0.00 0.91 3.16 0.00 1.10 2.80 , 0.06 0.97

27 Sep 2215 12.0 6.4 2.56 0.03 2 '9 0.11 1.01 2.82 0 '4 1.10 2 '4 0.05 1.07

10 Oct 1045 13.3 12.0 8.29 0.07 7 '7 0.15 0.91 7.93 0.13 0.96 7.78 0.15 0.94

10 Oct 2145 13.1 10.1 3.94 0.02 3.71 0.08 0.94 4.16 0.07 1.06 3.58 0.42 0.91

24 Oct 1105 11.1 14.7 4.20 0.07 3.61 0.15 0.86 4.47 0.09 ~ 1.16 4.07 0.07 0.97

24 Oct 2145 11.7 15.7 3.57 0.11 3.29 0.09 0.92 3.54 0.00 0.99 3.59 0.05 1.01

11 Nov 1045 11.3 16.8 4.81 0.00 4.05 0.21 OA4 4.30 0.25 0.89 4.37 0.15 0.91

11.Nov 2IOO 6.2 16.8 I. I4 0.09 I.OS O.NI 0.92 l.2'.07 I. IO 1.20 0.02 I .05

20 Nov l040 8.'I I 6.4 2.28 0.09 2.03 0.()9 0.89 2.41 0.13 1.06 2.()9 0.07 0.92

~ 20 Nov 2000 8.1 16.5 2.19 0.04 1.73 0.47 0.79 1.98 0.13 0.90 2.11 0.04 0.96

12 Dec 1031 5.0 14.0 1.82 0.13 1.52 0.47 0.84 1.56 0.34 0.86 2.09 0.36 1.15

12 Dec 2035 4.4 14.8 2.32 0.21 3.14 0.40 1.35 2.32 0.21 1.00 0.83 0.32 0.36

19 Dec 1140 3.0 15.3 2.87 0.13 2.76 0.02 0.96 2.89 0.11 1.01 1.08 0.11 0.38

19 Dec +100 3.1 15.9 2.17 0.15 2.22 0.11 1.02 2.24 0.09 1.03 1.77 0.59 0.82

~ »Replicate 2 sissing
gae>plea representing the 24-hr incubation vere incubated for 37.5 hrs-

%terogrsss/limni



Tab1e J-5

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 48-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977 *

DAY INTAKE

5 JAN

19 JAN

7 FEB

16 FEB
I

'1020 2.5 17.7 4.2 4.0 4.10
2115 2.1 18.4 3.5 3.7 3.60

1002 1.-1 17.8 1.6 2.1 1.85
2121 10 172 28 26 270
'I034 3.9 12.2 2.8 2.6 2.70
2105 13 183 23 26 245

1015 1.8 19.9 1.4 1.6 1.50
2045 25 190 16 16 160

3.5 3.3
2.3 4.2

1.2 '.6
2.8 2.3

2.3 2.8
2.1 2.3

1.4 1.4
0.9 0.9

3.40
3.25

1.40
2.55

2.55
2.20

1.40
0.90

4.0 4.7
3 ' 3 '

2.1 1.9
2.6 2.3

2.1 2.1
23 23

1.6 1.6
0.9 0.9

4,35
3 30

2.00
2.45

2.10
2.30

1.60
0.90

3.7 4.2
3 5 ~ 3.5

1.6 1.9
2.6 2.6

2.1 2.1
2.1 1.9

1.4 1.6
1.2 1.4

3.95
3.50

1.75
2.60

2.10
2.00

1.50
1.30

7 MAR 0953 6.3 14.9
2047 2.3 11.3

3.3 2.8 3.05
7.2 6.5 6.85

1.9 2.1
7.4 . 7.2

2.00
7.30

2. 1 1.9 2.00
6.5 7.7 . 7.10

2.1 2.8
5.8 8.2

2.45
7.00

21 MAR 0950 1.0 18.2 8.6 9.3 8.95 8.2 10.3
1950 1 3 17.5 '.9 5. 1 5.00 4.0 4.2

9.25
4.10

7.7 8.2
6.1 5.8

7.95
5.95

7.7 8.6
5.6 4.4

8.15
5.00

b ~/liter
cTime in 2400 hr s.
dTime in 2400 hrs.
e
Intake temperature before tempering.
Discharge minus intake temperature.

*Viabilitydata for Jan-Mar 1977, as supplied by Lawler, .

Hatusky, and Skelly Engineers, Tappan, N.Y.



Table J-6

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 48-HOUR INCUBATION

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake
Tenp

Date Tine (~Q)

inta'ke Diachar8e D/1 3 Sinulation
3 8/1 2 Sinulation 2'/I

GT Mean S.E. Mean S.E. Ratio Mean S.E. Ratio Mean ST E. Ratio

19 Apr 1320 3.0 15.0 1.77 0.28 <0.10 0.00 0.06 1.52 0.32 0.86 1.34 0.03 0.76

19 Apr 2330 3.1 14.4 2.06 0.29 1.85 0.25 0.90 .1.56 0.04 0.76 1.40 0.26 0.68

2 May 1145 6.8 12.6 6.51 1.01 4.87 0.02 0.7$ 6.29 0.33 0.97 6.06 0.35 0.93

2 May 2325 6.8 10.6 18.84 1.09 18.02 0.27 0.96 16.37 0.39 Q.&7 16.15 2.47 0.86

10 May 945 4.3 14.7 4.79 0.11 4.89 0.00 1.02 5.18 0.58 1.0S 5.80 0.02 1.21

10 May 2145 5.5 14.5 7.36 1.77 7.25 0.27 0.99 7.48 0.54 1.02 6.53 2.15 0 '9
23 Hay 1155 9.5 14.0 4.47 0.42 4.13 0.25 0.92 3.82 1.21 '.8$ 3.69 1.08 0.83

23 May 2155 11.0 9.5 5.27 0.25 5.48 1.39 1.04 4.32 0.32 0.82 4.60 0.05 0.87

14 Jun 1015 10.4 14.4 9.45 0.64 8.33 0.24 0.88 8.29 0.20 0.88 7.41 0.44 0.78 ~

14 Jun 2200 9.5 14.3 9.13 0.64 5.89 3.89 0.65 7.93 2.56 0.87 8.29 2 '8 0.91

15 Sep 1100 18.Z 0.3 6.30 0.03 4.93 0.71 V./8 5./S 0.40 0.92 6.04 0.03 0.96

15 Sep 2145 18.2 0.2 4.17 0.27 3.95 0 '8 0.95 3.98 0.13 0.95 4.85 0.69 1.16

27 Sep 110Q 9.1 5.4 3.22 0.22 2.82 0.29 0.88 3.08 0.08 0.96 3.24 0.13 1.01

27 Sep 2215 12.0 6.1 3.53 0.26 3.01 0.11 0.85 3.40 0.13 0.96 3.48 0.05 0.99

10 Oct 1045 13.3 12.0 8.92 0.24 8.37 1.67 0.94 7.06 0.53 0.79 9.30 1.42 1.04

10 Oct 2145 13.1 10.1 4.18 0.43 4.26 0.00 1.02 2.24 2.20 0.54 4.34 0.04 1 04

24 Oct 1105 11.1 14.7 4.73 0.09 3.61 Q.87 0.76 5.38 0.11 1.14 5.10 0.25 1 08

24 Oct 2145 11 ' 15.7 3 '4 0.00 3 '9 0.09 0.93 3.36 O.ll 0.95 3.76 0.09 1.06

11 Nov 1045 11.3 16.8 5.44 0.21 4.43 0.13 0.81 3.60 0.12 0.66 3.75 0.38 0.69

11 Nov 21QO 6.Z 16.8 1.08 0 03 1.42 0.11 1 ~ 31 1.41 0 '2 1 ~ 31 1 33 0 07 1 23

20 Nov 1040 8.3 16.4 2.57 0.04 2.51 0.23 0.98 2.68 0.19 1.04 2.43 0.15 0.95

20 Nov 2000 8.1 16.5 2 '3 0.13 1.82 0.09 0.72 2.43 0.03 0.96 F 40 0 17 0.95

12 Dec 1031 5.0 14.0 3 '9 0.32 2.00 0.02 0.63 1.46 1.08 0.46 0.80 0.25 0.25

12 Dec 2035 4.4 14.8 3.42 0.17 1.71 1.08 Q.50 2.96 0.09 0.87 3.40 0.45 0 '9
19 Dec 1140 3.0 15.3 3.46 0.00 3.21 0.26 0.93 3.04 0.09 0.88 3.02 0.49 0.87

19 Dec 2100 3.1 15.9 2.07 1.94 1.86 1.44 0.90 1.79 1.54 0.86 0.61 0 '5 Q.29

tHicrograae/liter



Table J-7

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 72-HOUR INCUBATION
JAMES A FITZPATRICK NUCLEAR POWER PLANT, 1977*

DAY INTAKE
c

5 JAN

19 JAN

7 FEB

c 16 FEB
I

1020 2.5 17.7 3.5 3.0 3.25
2115 21 184 19 12 155

1002 1.1 17.8 2.8 2.6 2.70
2121 10 17 2 37 3'7 370

1034 3 ~ 9 12.2 2 ~ 1 1 ~ 6 1 ~ 85
2105 13 183 23 26 245

1015 1.8 19.9 0.9 0.9 0.90
2045 2.5 19.0 1.4 1.4 1.40

28 28 280 47
3.5 2.6 3.05 1.2

2.1 2.1 2.10 2.6
26 19 225 21

2. 1 2.1 2.10 1.4
3.0 2.3 2.65 1.9

1.2 0.7 0.95 0.9
1.2 1.4 1.30 0.9

4.9 4.80
1.4 1.30

2.1 2.35
3.0 2.55

2.1
1.75'.3

2. 10

0.9 0.90
1.2 1.05

3.5 4.2 3'.85
1.2 1.9 1.55

2.6 2.3 2.45
2.8 3.0 2.90

1.9 2.1 2.00
2.6 2.1 2.35

1.2 1.6 1.40
1.2 1.4 1.30

7 MAR

21 MAR

0953 6.3 14.9 2.8 3.3 3.05
2047 2.3 11.3 9.3 6.8 8.05

0950 1.0 18.2 11.9 11.2 11.55
1950 1.3 17.5 6.5 6.5 6.50

2.1 2.3
7 5 7 9

9.1 8.9
4.2 7.2

2.20 2.1
7.70 7.5

9.00 8.9
570 77

3.0 2.55
8.4 7.95

7.7 8.30
7.7 7.70

2.6 3.0 2.80
8.6 10.0 9.30

9.1 8.4 8.75
7.5 5.1 6.30

a
b pg/liter

Time in 2400 hrs.
dTime in 2400 hrs.

Intake temperature before tempering.
Discharge minus intake temperature.

*Viability data for Jan-Mar 1977, as supplied by Lawler~
Matusky, and Skelly Engineers, Tappan, N.Y.
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Table J-8

CHLOROPHYLL a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 72-HOUR INCUBATION
jjf

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake
Tenp

Date Tine ('C)
Intake Dfacharge /I 3'xjsulatfon

3 $/I 2 Sfnularfon
dT Mean S.E. Mean S.E. Ratio Mean S.E. Ratio Mean S.E. Ratio

19 dpr 1370 3.0 '5.0 1.92 0.65 1.12 1.02 0.58 1.15 0.09 0.60 1.32 0.42 0.69

19 dpr 2330 3.1 14.4 1.71 0.81 1.91 0.39 1.12 1.40 0.17 0.82 0.54* 0.00 0.32

1.655.45 0.41 6.98 0.04

18.41 F 28 18.32 1.07

2 Hsy 1145 6.8 12.6

2 Hay 2325 6.8 10.6

1.28 3.64» 0.00 0.67 9.02 '.02
1.00 18.75 0.43 1.02 '13.01 4.01 0.71

10 Hsy 945 4.3 14.7 3.97 0.09 2.91 0.38 0.73 2.28 0.51 0.57 3.21 0.55 0.81

10 Msy 2145 5.5 14.5 5.33 1.75 5.82 0.38 1.09 4.86 0.31 0.91 4.66 0.32 0.87

23 Hsy 1155 9.5 14.0 3.45 3.35 5.02 1.06 1.46 5.02 0.93 1.46 5.54 0.99 1.61

23 Hsy 2155 11.0 9.5 9.17 2.26 1.27 '.43 0.14 3.29 0.97 0.36 1.78 1.68 0.19

14 Jun 1015 10.4 14.4 6.97 0.32 .7.01 0.12 1.01 7.13 0.00 1.02 7.65 0.44 1.10

14 Jun 2200 9.5 14.3 8.33 1.36 8.93 1.40 1.07 9.73 0.2C 1.17 9.41 0.92 1.13

15 Sep llOO 18.2 0.3 4.35 O.J5 5.82 0.7l 1.34 6.19 0.87 l.42 4.5l 0.03 l.04

15 Sep 2145 18.2 0.2 4.96 0.06 4.03 0.03 0.81 4.48 0.26 0.90 4.80 0.32 0.97

27 Sep 1100 9.1 5.4 2.85 0.22 2.40 0.08 0.84 3.14 0.35 1.10 2.16 0.42 0.76

27 Sep 2215 12.0 6.1 3.35 0.19 3.56 0.03 1.06 3.59 0.11 1.07 3.61 0.03 1.08

10 Oct 1045 13.3 12.0 8.90 0.34 8.41 0.65 0.94 9.26 1.04 1.04 8.35 0.13 0.94

10 Oct 2145 13.1 10.1 4.30 0.21 5.65 1.48 1.31 4.54 0.11 1.06 3.96 0.17 0.92

24 Oct 1105 11.1 14.7 4.58 0.28 3.75 0.04 0.82 4.58 0.03 1.00 4 '0 0.21 0.94

24 Oct 2145 11.7 15.7 4.34 0.04 3.80 0.05 0.88 3.63 0.09 0.84 4.34 0.21 1.00

11 Nov 1045 11.3 16.8 5.25 0.19 4.87 0.15 0.93 .4.98 0.26 0.95 4.39 0.17 0.84

11 Nov 2100 6.2 16.8 1.20 0.02 1.14 0.04 0.95 1.31 0.13 1.09 1.29 0.19 1.08

20 Nov 1040 8.3 16.4 2.62 0.05 1.85 0.00 0.71 F 11 0.47 0.81 2.45 0.05 0.94

20 Nov 2000 8.1 16.5 2.64 0.07 2.26 0.11 0.86 2.64 0.24 1.00 2.34 0.32

12 Dec 1031 5.0 14.0 3.61 0.24 1.92 1.33 0.53 2.76 0.65 0.76 3.33 0.17

0.89

0.92

12 Dec 2035. 4.4 ~ 14.8 3.94 0.57 2.38 1.75 0.60 2.62 0.09 0.66 1.06 0 '3 0.27

19 Dec 1140 3.0 15.3 1.84 1.04 1.71 1.33 0.93 1.88 1.71 1.02 2.62 0.55 1.42

19 Dec 2100 3.1 15.9 2.45 0.13 2.03 0.09 0.83 2.34 0.02 0.96 2.09 0.32 0.85

s %»plicate l nfssfsg
Infctogrsss/I fter



Table J-9

PHAEOPHYTIN a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION
II

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

locate Dts<hargo
7

3'loulaclon 3, 871
2 gloulaclon

Date Ties (<0) AT Neon 8.8. Naan 8.8. Recto Naan s.g. Ratio Ncaa 8.8. Raclo

19 Apr 1320 3. 0 IS.O 0.17 0. 07 3. 99 0. 33 23. 47 0. 51 0.04 3.00 0. 48 0.29 2. 82

19 Apr 2330 3.1 14 ' 1.00 0.04 0.3S 0.2$ 0.35 0.93 0.12 0.93 0.89 0.00 0.89

2 Nay 1145 6.8 12.6 0.60 0.03 0.50 0.40 0.83 1.18 0.31 1.97 0.85 0.2S 1.42

2 Nay 2325 6.8 10.6 0.96 0.66 1.20 0.55 1.2$ 2.78 2.41 2.90 3.36 1.39 S.SO

10 Nay 945 4.3 14.7 1.14

10 Nay 214$ 5.5 14.5 1.42

23 Nay 115$ 9.S 14.0 O.SO

0.19 0.91 O.ll " 0.80

0.17 1.08 0.46 0.76

2.01 1.6$ 1 ~ 76 1.15 0.19 1.01

1.$ 4 0.41 1.08 1.29 0.43 0.91

0. 40 0.88 0. 21 1. 76 S. 71 5. 38 11.42 0.13 0.03 0. 26

23 itsy 2155 11.0 9.S 0.96 0.07 0.86 0.20 0.90 1.15 0.27 1.20 1.39 0.17 1.4$

14 Jun 101510.4 14.4 3.48 0.32 3.44 0.05 0.99 4 ~ 21 0.16 I~ 21 3.59 0 34 I 03

14 Jun 2200 9.5 14 ' 1.00 0.90 2.04 0.45 2.04 I~ 77 0.05 I~ 77 2.39 0.40 2.39

27 Jun 1315 16.4 a 2.76 0.01

28 Jun 2215 16.4 1.20 0.94

11 Jul 1005 10.8

14 Jul 2205 18.8

<0.10 0.00

«0.10 0.00

27 Jul 1005 21.8 0.14 0.04

27 Jul 2205 22.0 <0.10 0.00

10 Aug 1025 20.8 0.24 0.13

10 Aug 221$ 21.4 <0.10 0.00

26 Aug 1100 19.0 <0.10 0.00

26 Aug 2200 19.4 S.46 S.36

15 Aug 1100 18.2 0.3 2.16 0.47 2.20 O.OC 1,02 1.53 0.14 0.71 2.60 0.77 1.20

15 $ <p 2145 Id.2 0.2 1.29 0.04 0.91 0.22 0.71 1.12 0.10 O.dy 1.10 0.16 0.85

27 gep 1100 9.1 $ .4 2.35 0 ~ 53 2.19 0.09 0.93 2.44 0.27 1.04 '.09. 0.27 0.89

27 gep 2215 12. 0 6. I 0.46 0. 41 0. 67 0.17 I.46 0.99 0. 16 2. 15 0. 82 0.20 1.78

10 Oct 1045 13.3 12.0 4.59 0.58 0.00<a 0.00 0.00 5.31 0.15 1.16 4.78 0.43 1.04

10 0<t 214$ 13.1 10.1 2.4S O.OC 2.14 0.12 0.87 2.46 0.12 1.00 2.29 0.06 0.93

24 Oct 110$ 11 ~ I 14.7 0.81 0.00 0.)C 0.08 0.91 0.88 0.04 1.09 0.96 0.02 1.19

24 Occ 214511 ~ 7 1$ .7 0.84 0.04 0.76 0.0$ 0.90 0.74 0.05 0.88 0.)S 0.03 0.89

adlaak sos<as Iud~to Jan<a A. yttapacrt<k plant sbutdovn; entralnnant (lecaka) saaplas taken but utabIIIty
(its<barge aod ~ Inulatloe) saspled noc requtrad.

~ eRepllcates I and 2 a(suing, broken during sblpnent.

9Nlcrogracal liter



Tab le — (CONTD)

'
P HAEOPHYTIN a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATIONJAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake Intake Discharge D/I 3'i~llation 3'S/I 2 Si~lation 2'/ITenp
Date Tine ( C) hT Mean S.E. Mean S.E. Ratio Mean S.E. Ratio Mean S.E. Ratio

11 Nov 1045 11.3 16.8 0.87 0.03 1.17 0.18 1.34 0.80 0.05 0.92 0.83 0.08 0.95

11 Nov 2100 6.2 16.8 0.66 0.07 0.27 0.03 0.41 0.54 0.03 0.82 0.45 0.06 0.68

20 Nov 1040 8.3 16.4 0.77 0.01 0.64 0.24 0.83 0.75 0.05 0.97 0.89 0.07 1.16

20 Nov 2000 8.1 16 ' 0.54 0.10 0.50 0.05 0 '3 0.60 0.10 1.11 0.53 0.13 0.98

12 Dec 1031 5.0 14.0 0.90 0.18 0.45 0.26 0.50 0.55 0.11 0.61 0.68 0.53 0.76

12 Dec 2035 4.4 14.8 2.35 0.80 1.25 0.38 0.53 2.25 1.09 0.96 1.39 0.05 0.59

19 Dec 1140 3.0 15.3 1.30 0.90 1 ~ 52 0.02 1.17 0.89 0.79 0.68 1.79 0.95 1.38

19 Dec 2100 3.1 15.9 1 ~ 46 1.36 2 '7 0.06 1.62 2.00 0.68 1.37 1.04 0 '0 0.71

Micrograae/liter



PHAEOPHYTIN Q CONCENTRATIONS IN WHOLE WATER COLLECTIONS APTER 24-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake Intake Discharge D,I 3'inulation
3 S I 2'fnulatic n

Tectp D/I 3 S/I '/I
Date Tine ('C) 4T Mean S.E. Mean S.E. Ratio Mean S.E. Ratio - Mean S.E. Ratio

19 hpr 1320 3.0 15.0 <0 10 0.00 3.83 - 0.98 38.30 <0.10 0.00 1.00 <0.10 0.00 I QQ

19 hpr 2330 3.1 14.4 0.43 0.33 0.42 0 01 0 98 <0 10 0.00 0 23 0-31 0.21 0.72

2 May 1145 6.8 12.6 0.29 0.19 0.34 0 10 1.17 0.52 0.42 1.79 2.18 1.S3 ~ .52

2 May 2325 6.8 10.6 2.92 0.87 1.13 0.51 0.39 1.53 0.31 0.52 I ~ 31 0.73 0.45

10 May 945 4.3 14.7 0.43 0.02 0.93 0.28 2.16 0.67 0.07 1.56 1.20 0.20 2.79

10 May 2145 5.5 14.5 1.29 0.25 3.23 0.24 2.50 2.93 0.35 2.27 1.5S 0.32 1.22

23 May 1155 9.5 14.0 0.75 0.65 1.28'.25 1.71 0.74 0.06 0.99 0.42 0.32

23 May 2155 11.0 9.5 1.15 Q.04 1.39 0.08 1.21 0.45* 0.00

14 Jun 1015 10.4 14.4 F 17 0.63 2.40 0 '0 I ~ 11 1 ~ 14 0 '7
0.39 1.43

0.53 2.10

n.28

0.04 0.97

IC Jun 2200 9.5 14.3 1.21 0.02 1.58 0.03 1.31 1.10 0.07 ,0.91 2.14 0.05 1.77

IS Sep 1100 18.2 0.3 1.35 0.20 1.87 0.17 1.39 1.6J u.23 s.gi 1.97 0,07 1.46

15 Seps*2145 18.2 0.2 1.6C 0.85 1.25 0.48 Q.76 1.01 0.19 0.62 0.88 Q.nl 0.54

27 SeP 1100 9.1 5.4 1.76 0.16 2.27 0.26 1.29 1.62 0.02 0.92 1.82 0.02 1.03

27 SeP 2215 12.0 6.1 0.82 0.03 0.79 0.17 0.96 0.67 0.37 0.82 0.77 O.A3 0.94

10 Qct 1045 13.3 12.0 4.91 '0.29 4.49 0.14 0.91 4.53 0.19 0.92 5.24 0.59 I.Q7

10 Qct 2145 13.1 10.1 2.07 0.12 1.94 0.10 0.9C 2.14 0.18 1.03 1.98 Q.18 0.96

24 Qct 1105 11.1 14.7 0.75 0.02 0.63 O.QZ 0.84 0.51 0.25 0.68 0.82 0.07 1.09

24 Qct 2145 11.7 15.7 0.60 0.10 0.59 0.09 0.98 0.68 0.06 1.13 0.77 0.00 1.28

11 Nov 1045 11.3 16.8 0.86 0.09 0.66 0.02 0.77 0.82 0.03 0.95 0 '6 Q.IC 0.88

ll Nov 2100 6.2 lb.8 0.43 A.nl 0.50 A.A." 7 .lh 0.39 A.A4 0.91 0.42 A.ll 0.98

20 Nov 1040 8.3 16.4 0.38 0.11 0.53 0.05 1.39 0.18 0.11 0.47 0.54 n.ng 1.42

20 Nov 2000 8.1 16.5 0.67 Q.nl 0.62 0.33 0.93 0.68 0.16 1.01 0.64

1'2 nec 1031 5.0 14.0 0.92 0.01 1.04 0.25 1.13 0.61 0.12 0.66 0.62

0.05 0.96

O.lg 0.67

12 Dec 2035 '.'4.8 0.99 0.03 0.89 0.06 0.90 1.42 0.19 1.43 2.93 A.sn 2.96

19 Dec 1140 3.0 15.3 0.60 0.23 0.77 O.OC 1.28 0.45 0.05 0.75 1.07 0.95 I.ZS

19 Dec 2100 3.1 15.9 0.47 0.25 0.53 0.05 1 13 0.37 0-Ql 0.79 1.17 0.79 2.49

<Replicate 2 nissing

**Sanples representing the 24-hr incubation were incubated lor 37.5 hrs.

Snlcrograsslliter



Table J-11

PHAEOPHYTIN a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 48-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake
Tenp

Date Tine ( C)

Intake Discharge Dii 3'inulation 3, Sii 2'inulation
AT Mean S.E. Mean S.E. Ratio Mean S.E. Ratio Mean S.E. Ratio

19 API 1320 3.0 15.0 0.21 0.11 4.88 0.22 23.24 0.16 0.06 0.76 0.48 0.02 2.29

19 Apr 2330 3.1 14.4 0.22 0.12 <0.10 0.00 0.48 0.54 0.02 2.57 0.50 0.33 2.38

2 May 114$ 6.8 12.6 0.48 0.38 1.07 0.09 2.23 1.16 1.06 2.42 0.26 0.16 0.54

2 May 2325 6.8 10.6 1.18 0.70 1.22 0.44 1.03 2.64 1.69 2.24 3.78 1.66 3.20

10 May 945 4.3 14.7 1.12 0.05 1.26 0.37 1.13 1.27 0.20 1.13 1.85 0.02 1.65

10 May 2145 5.5 14.5 2.30 0.12 2.08 0.01 0.90 2.40 0.09 1.04 1.22 0.91 0.53

23 May 1155 9.5 14.0 0.88 0.28 0.96 0.30 1.09 0.53 0.22 0.60

23 May 2155 11.0 9.5 0.32 0.22 1.59 ~ 0.81 4.97 1.01 0.16 3.16

0.52 0.21

. 1.12 0.24

0.59

3.50

14 Jun 1015 10.4 14.4 1.46 0.39 2.38 0.63 1.63 1.30 0.31 0.89 1.96 0.05 1.34

14 Jun 2200 9.5 14.3 1.89 0;12 1.08 0.98 0.57 0.90 0.55 0.48 0.69 0.59 0.37

15 Sep 1100 18.2 0.3 1.19 0.05 0.94 0.14 0 '9 1 ~ 09 0.32 0.92 F 27 0.38 1.07

15 Sep 2145 18.2 0.2 1.68 0.91 1.10 0.06 0.65 1.43 0.23 0.85 1.13 0.06 0.67

27 Sep 1100 9.1 5.4 1.21 0.43 1.79 0.40 1.48 2.32 0.05 1.92 1.37 0.54 1.13

27 Sep 2215 12.0 6.1 1.06 0.32 0.91 0.05 0.86 1.03 0.17 0.97 0.89 0.44 0.84

10 Oct 1045 13.3 12.0 4.35 0.51 4.22 0.24 0.97 3.98 0.01 0.91 4.28 0.36 0.98

10 Oct 2145 13.1 10.1 2.44 0.28 1.78 0.08 0.73 $ .62 3.61 2.30 2.05 0.18 0.84

24 Oct 1105 11.1 14.7 0.61 0.05 0.66 0.24 1.08 0.57 0.09 0.93 0.70 0.03 1.15

24 Oct 2145 11.7 15.7 0.61 0.17 0.91 0.15 1.49 0.63 0.04 1.03 0.72 0.07 1.18

11 Nov 1045 11.3 16.8 0.60 . 0.08 0.65 0.11 1.08 0.69 0.03 1.15 0.59 0.01 0.98

11 Nov 2100 6.2 16.8 0.48 0.04 0.36 0.08 0.75 0.45 0.08 0.94 0.39 0.04 0.81

20 Nov 1040 8.3 16.4 0.53 0.10 0.52 0.01 0.98 0.33 0.23 0.62 0.60 0.10 1.13

20 Nov 2000 8.1 16.5 0.54 0.02 0.51 0.14 0.94 0.50 0.02 0.93 0.55 0.14 1.02

12 Dec 1031 5.0 14.0 0.32 0.22 1.22 0.44 3.81 1.40 0.68 4.38 2.65 0.16 8.28

12 Dec 2035 4.4 14.8 1.10 0.13 2.24 1.36 2.04 0.86 0.21 0.78 0.57 0.47 0.52

19 Dec 1140 3.0 15.3 0.37 0.11 0.49 0.11 1.32 0.73 0.16 1.97 0.94 0.72 2.54

19 Dec 2100 3.1 15.9 1.95 1.68 1.64 1.54 0.84 1.68 1.56 0.86 2.69 0.06 1.38

Microgrssa/liter



Table J-12

PHAEOPHYTIN a CONCENTRATIONS IN WHOLE WATER COLLECTIONS AFTER 72-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake
Temp

Date Tine ('C)
Intake Disch'r&e D/I 3 Simulation 3. 8/I 2 Simulation

2 /2'/I
6T Bean S.E. Bean S.E. Ratio Mean S.E. Ratio Mean S.E. Ratio

19 hpr 1320 3.0 15.0 0.18 0.08 2.12 2.02 11.78 0.84 0.21 4.67 0.18 0.0& 1.00

19 hpr 2330 3.1 14.4 1.26 0.32 0.17 0.07 0.13 0.79 0.41 0.63 0.22» 0.00 0.17

2 Hay 1145 6.8 12.6 0.86 0.76 1.09 0.57 1.27 0.50* 0.00 0.58 2.30 0.20 2.67

2 May 2325 6.8 10.6 5.31 1.15 2.05 1.62 0.39 3.92 Q.07 0.74 2.95 2.85 0.56

10 Hay 9C5 4.3 14.7 0.36 0.26 0.71 0.07 1.97 0.37 0.26

10 Hay 21C5 5 ' 14.5 1.13 0.08 1.10 0.10 0.97 1.10 0.17

1.03 0.62 0.44 1.72

0.97 0.66 0.38 0.58

23 Hay 1155 9.5 14.0 5.85 4.49 1.01 0 31 0.17 0.95 0.23 0.16 1.47 0.36 0.25

23 Hay 2155 11.0 9.5 <0.10 0.00 3.62 0.07 36.20 0.92 0.44 9.20 6.76 5.65 67.60

14 Jun 1015 10.4 14.4 2.15 0.05 1.49 0.26 0.69 1.73 0.00 0.80 0.54 0.12 0.25

14 Jun 2200 9.5 14.3 3.95 2.37 0.89 0.06 0.23 1.54 0.03 0.39 1.13 0.26 0.29

15 Sep 1100 18.2 0.3 1.04 0.14 1.83 0.69 1.76 1.39 0.07 1.34 1.19 0.14 1.14

15 Sep 2145 18.2 0.2 0.90 0.08 0.&4 0.01 0.93 0.94 0.29 1.04 1.11 0.02 1.23

27 Sep 1100 9.1 S.C 1.66 0.25 1.72 0.31 1.0C 2.12 0.25 1.28 1.20 0.32 0.72

27 Scp 2215 12.0 6.1 0.79 0.12 1.15 0.01 1.46 0.84 0.03 1.06 l.00 0.03 1,27

10 Oct 1045 13.3 12.0 5.83 0.16 5.30 0.23 0.91 5.34 O.C6 0.92 5.58 0.05 0.96

10 Oct 2145

2C Oct 1105

13.1 10.1 1.72 0.20 2.39 0.63 1.39 1.56 0.03 0.91 I ~ 62 0.17 0.94

ll.l 14.7 0.64 O.Q7 0.30 0.0& 0.47 0.68 0.07 1.06 0.59 0.25 0.92

24 Oct 2145

11 Nov 1045

11.7 15.7 0.75

11.3 16.8 0.88

0.12 0.75 0.05 1.00 0.58 0.01 0.77 0.74 0.07 0.99

0.18 0.86 0.15 0.98 0.55 0.05 0.63 0.71 0.07 0.81

ll N v 2100 6.2 16.8 0.36 0.02 0.36 0.06 l.00 0.50 0. 13 l.'19 0.42 0.12 1. )7

20 Nov 1040 8.3 16.C 0.74 0.09 0.61 0.05 0.82 0.67 0.35 0.91 0.60 0.02 0.81

20 Nov 2000 8.1 16.5 0.63 0.07 0.47 0.12 0.75 0.63 0.10 1.00 0.63 O.OC 1.00

12 Dec 1031 5.0 14.0 0.23 0.13 1.62 1.52 7.04 1.14 0.54 4.96 0.15 O.OS 0.65

12 Dcc 2035 4 ' 14.8 0.84 0.08 1.85 0.91 2.20 0.97 0.46 1 ~ 15 3 '7 0.36 4.49

19 Dcc 1140 3.0 15.3 2.27 0.92 2.01 1.12 0.89 1.83 1.73 0.81 1.03 0.24 0.45

19 Dcc 2100 3.1 15.9 0.21 O.ll 0.38 0.05 1.81 0.32 0.07 1.52 0.81 0.37 3.&6

*Replicate 1 missin&

Micro&rasa/liter



Table J-13

PRIMARY PRODUCTION (C ) AFTER 7-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POtKR PLANT, 1977*

DAY
b

INTAKE
0

5 JAN 1110 3.2 17.1 3.79
2220 3.6 16.7 2.50

2.64 3.22 4.87
2.07 2.28 3.79

3 23 4.05
4.36

4.22 4.12 4.17 2.93 3.55 3.24
3.17 2.24 2.70 3 ~ 17 2.66 2.92

19 JAN

7 FEB

16 FEB

1050 0.5 18.5 3.02
2230 0.6 17.9 2.33

1130 3.9 12.2 1.40
2205 1.3 18.3 2.43

1106 1.8 19.9 2.31
2135 2.5 19.0 3. 16

3.16 3.09 3.21
3.83 3.08 3.66

2.45 1.92 1.53
1.82 2.12 1.86

1.25 1.78 2.45
1.78 2.47 1.47

2.52
4.59

2.55
2.92

1.43
2.34

2.86
4. 12

2.04
2.39

1.94
1.90

0.42 2.85
3.37 4.62

2.41 2.84
2.51 1.49

1.20 1.72
1.66 1.82

1.64 2.62
4.00 5.42

2.62 2.58
2.00 2.82

1.46 2.19
1.74 1.76

2.88 2.75
3.73 4.58

3.09 2.84
2.76 2.79

1.68 1.94
1.38 1.57

7 MAR 1035 6.3 14.9 0.82
2047 2.3 11.3 8.54

1.4¹ 1.13 2.22 3.17
7.81 8.18 4.98 12.76

2.70
8.87

2.24 2.58
7.25 11.43

2.41 1.59
9.34 11.83

2.53 2.06
8.56 10.20

21 MAR 1031 1.0 18.2 6.40 8.18 7.29 13.56 13.04 13.30 8.22 7.56 6.99 7.76 8.54 8.15

a/b
Time in 2400 hrs,
Intake temperature before tempering.
Discharge minus intake taaperature.

Note: R-1 and R-2 represent the average of light bottles minus the dark bottles.

*Viabilitydata for Jan-Mar 1977, as supplied by Lawler,
Matusky, and Skelly Engineers, Tappan, N.Y.



PRIMARY PRODUCTION (C ) IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

latake
Tenp

DaCe Tlae ('C)
Intake

CT Mean S. E.

Dtacharde

Ncaa S.E.
Dgl 3'lwlaclon I~ 8/I 2 Slnulacton

Serio Mean S.E. Socio Ncaa S.E. Eatlo

26 Apr 1500 3.0 1$ .0 13.CI 4.72 4.25 0.39 0.32 16.33 0.55 1.22 23 ~ 43 0.09 1.75

2d Apr 221$ 3.1 IC.4 12.60 C.35 19.03 0.0$ I ~ Sl 41.CO 0.66 3 ~ 29 10.6la 0.00 0.84

2 May 1145 6.8 12.6 31.06 3.17 18.72 0.9$ 0.60 30.23 7.08 0.97 19.70 $ .45 0.6)
2 Nay 232$ 6.8 10.6 17.55 1.8$ 18.C8 6.8S 1.0$ 14 ~ 02 10.6C 0.80 18.64 6 ~ 30 1.06

10 Nay 945 C. 3 IC. 7 16. 36 2.01 11. 68 0.58 0. 71 15. 80 2. 57 0.97 13. 39 1. 10 0. 82

10 May 214$ $ .5 14.5 27.67 15.1C 60.$ 2 1.09 2.19 57.8) 8.63 2.09 49.29 2.02 1.7d

23 Nay 115$ 9. 5 IC.O ll.11 2.67 6. 48 2.7 I 0. 58 8.94 l. 10 0. 80 9. (9 5.04 0. 87

23 Nay 21$ $ 11.0 9.5 38.CO 3.09 14.71 d.27 0.3S 6.9$ 2.51 O.IS 24.99 2.7$ O.d5

14 Jun 1015 10.4 14.4 5.23 3.37 S.C3 2.50 1.61 7.40 0.52 1.41 5.9) 1.21 1.13

14 Jun 2200 9.$ 14 ~ 3 2C.IS C.82 12.28 $ .37 0.51 28.91 1.44 1.20 24.05 0.46 0.99

27 Jun 1315 16.C

28 Jun 221$ 16.4

18.83aa 11.82

10.50aa 0.00

ll Jul 100$ 10.8 97.86 I~ 14

14 Jul 220$ 18.8 3.18 1.6C

27 Jul 1115 21.8 46.99 11.2C

27 Jul 2205 22.0

10 Aud 102$ 20.8

10 Aud 2215 21.4

26 Aud 1100 19.0

26 Aud 2200 19.C

CC ~ 97 18.27

18.21 1.23

14.83 5.12

9C.95 3.49

85.87 0 31

IS Sep 1100 Id.2 0.3 15.35 4 ~ 1$

1$ Sep 21C$ 18.2 0.2 8.80 0.84

3.C) 1.09

16.9C 2.d4

0.22 20.37 0.69 1.33 13.05 2.27 0.8$

I~ 93 15.92 12. 47 1. 81 C ~ $ 1 2. )7 0. 51

27 Sep 1100

27 Sep 2215

9.1 4.4 48.92 20.15 31.19 4.61 0.64 9.13 7.40 0.19 25.51 25.46 0.52

12. 0 6. I 22. 00 3. 19 21.7$ 1.00 0.99 23 ~ 11 2 ~ )0 I ~ 0$ 17. 42 2. 27 0. 79

10 Oct 104$ 13.3 12.0 23.78 0.72 46.68 11.00 1.96 CC.d9 d.56 I ~ 89 Cl.ld 0.56 1.73

10 Oct 214$ 13.1 10.1 17.24 3.71 27.91 6.$ 0 1.62 20.29 10.90 I.ld 20.96 4.13 1.22

24 O c II0$ II.I 14.7 I7.$ 7 9.67 II.SS 1.08 0.67 17.88 5.34 1.02 C.SS 2.38 0.37

24 Occ 2145 11.7 1$ .7 24.83 6.70 13.72 8.82 0.$ 5 9.)C 0.36 0.3d 1$ .73 2.53 0.63

r
adeplltate 2 nlaalad

~ a Jaaua A. ylccpatrlck plane ahutdount entralnuenc (tacake) aauplea caken huc utahlllcy (dlacharde and alwlatlon) aaaplea not recu(red.
3

ccg of C/o /incubation period



Tgbye J 14 (CONTD)

PRIMARY PRODUCTION (C } IN WHOLE WATER COLLECTIONS AFTER 7-HOUR INCUBATION14

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake Intake Discharge D/I 3'lnulation
3 $ /I 2'inulation

2 S/I
Date Tine ( C) 4T Mean S.E. Mean S.E. Ratio Mean S.E. Ratio Mean S.E. Ratio

11 Nov 1045 11.3 16.8 26.73 2.94 21.22 0.28 0.79 17.52 4.02 0.66 13.78 2.21 0.52

11 Nov 2100 6.2 16.8 4.69 0.48 7.50 1.34 1.60 7.58

20 Nov 1040 8.3 16.4 19.34 1.79 9.34 0.29 0.48 10.13

3.13 1.62 6.63 0.05 1.41
'

0.08 0.52 13.63 0.20 0.70

20 Nov 2000 8.1 16.5 8.55 1.42 5.39 1.02 0.63 10.66 3.93 1.25 10.84 1.36 1.27

12 Dec 1031 5.0 ~ 14.0 8.39 0.22 10.89 2.09 1.30 17.89 2.17 2.13 12.37 3.44 1.47

12 Dec 2035 4 ' 14*8 8.13 0.90 12.24 1.81 1.51 14.21 6.42 1.75 21.29 2.98 2.62

19 Dec 1140 3.0 15.3 12.07 8 '2 13.82 0 '1 1.14 8 '0 2.56 0.71 13.68 4.90 1 ~ 13

19 Dec 2100 3.1 15.9 9.&3 1.93 16.68 0.64 1.70 13.12 0.43 1.33 19.87 0 F 82 F 02

3
ag oi C/a /incubation period



Table J-15

PRIMARY PRODUCTION (C ) AFTER 24-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977 +*

DAY
b

INTAKE
0

5 JAN 1110
2220

302
3.6

17. 1 l.37 l.30
16.7 l.o8 3.o6

1.34 1.38
2.07 1.32

1.47 1.42
1.26 1.29

0.90 1.24 1.07
0.68 1 ~ 28 0.98

1.07 1.56 1.32
1.15 0.75 0.95

19 JAN

7 FEB

16 FEB

1050
2230

~+

1130
2205

1106
2135

0.5
0.6

3.9
1.3

1.8
2.5

18.5 1.98 2.19
17.9 2.56 2.93

12.2 1.23 1.30
18.3 1.06 0.88

19 9 0.92 0.73
19.0 1.23 0.46

2.08 1.83
2.74 1.96

1.26 1.30
0.97 0.78

0.82 0.98
0.84 0.56

1.84
2.15

0.85
0.53

0.59
0.95

1.84
2.06

1.08
o.66

0.79
o.76

1.66 2.19 1.92
2.70 2.30 2.50

0.96 1 ~ 22 1.09
0.83 0.99 0.91

0.70 0.88 0.79
0.95 0.61 0.78

1.89 2.35 2.12
2.30 2.54 2.42

1.06 1.01 1.04
0.95 0.92 0.94

0.67 0.70 0.68
0.95 0.94 0.94

7 HAR

21 HAR

1035
2047

1031
I

6.3
2-3

1.0

14.9 1.43 1.12
11 ' 7.79 8.04

1.28 1.45
7.91 6.39

0.85
6.97

1.15
6.68

2.25 1.46 1.86
5.55 4.07 4.81

18.2 8.05 8.94 8.50 10.28 11.01 10.64 7.52 5.68 6.60

1.50 1.58 1.54
5.74 2.18 13.96

7.60 15.85 11.72

Time in 2400 hrs.
Intake temperature before tempering.

ischarge minus intake temperature.

Note: R-l and R-2 represent the average of light bottles minus the dark bottles.
ISampled for 34 hours

**Viabilitydata for Jan-Mar 1977, as supplied by Lawler,
Matusky, and Skelly Engineers, Tappan, N.Y.



~ r

Table J-16

PRIMARY PRODUCTION (C ) AFTER 24-HOUR INCUBATION
/jf

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

tstataI~
Date Tine f'c7

Intake Dfscharge

4T Hean S.E. Mean S.E.

3 Sinulatfon
3 8/I 2 Sfnulation

Ratio Mean S.E. Ratio Mean S.E. Ratfo

26 Apr 1500 3.0 15.0 31.77 5.50 18.56 1.85 0.58 29.00 1.39 0.91 36.11 1.54 1.14

26 Apr 2215 3.1 14.4 25.80 2.93 15.63 5.79 0.61 50.11

2 Hay 1145 6.8 12.6 222.76 119.29 287.85 1.19 1.29 263.08

1.22
I

12.30

1.94 26.29 2.35 1.02

1.18 244.64 142.06 1.10

2 Hay 2325 6.8 10.6 66.60 18.71 23.83 2.83 0.36 89.39 38.61 1.34 54.28 8.42 0.82

10 Hay 945 4.3 14.7 47.48 4.23 23.25 3.57 0.49 38.65 2.30 0.81 29.61 0.01 0.62

10 Hay 2145 5.5 14.5 89.35 47.59 161.32 2.76 1.81 146.36 6.61 1.64 188.77 1.89 2.11

23 May 1155 9.5 14.0 9.77 2.26 15,59 1.63 1.60 38.08 1.51 3.90 21.54 1 ~ 76 2 F 20

23 Hay 2155 11.0 9.5 85.76 11.08 49.16 34.44 0.57 15.78 2.40 — 0.18 59.62 1.76 0.70

14 Jun 1015 10.4 14.4 278.87 5.40 32.16

14 Jun 2200 9.5 14.3 67.44 7.36 61.00

1.90 0.12 96.50 9.40 0.35 217.20 19.90 0.78

3.66 0.90 59.37 5.60 0.88 103.30 52.86 1.53

15 Sep 1100 18.2 0.3 31.07 5.59 17.20 8.96 0.55 49.19 2 '2 1 ~ 58 27.51 1.19 0.89

15 Sep* 2145 18.2 0.2 83.80 4.38 112.88 20.28 1.35 114,72 84.13 1.37 46.39 10.32 0.55

27 Sep 1100 9.1 4.4 3.90 0.90 53.83 7.56 13.80 22.16 7.82 5.68 17.03 2.00 4.37

27 Sep 2215 12.0 6.1 62.00 9.40 74.40 10.56 1.20 75.42 9.95 1.22 43.43 3.82 0.70

10 Oct 1045 13.3 12.0 90.52 24.42 156.Cl 8.27 1.73 175.75 60.36 1.94 191.51 24.00 2.12

10 Oc 2145 13 F 1 10.1 68.94 8.65 91.61. 25.C8 . 1.33 99.93 - 10.93 1.45 80.82 13.60 1.17

24 Oct 1105 11.1 14.7 56.41 20.59 34.26 0.63 0.61 65.78 13.39 1.17 45.18 2.06 0.80
24 Oct 21C5 11.7 15.7 84.44 15.36 59.78 12.40 0.71 26.20 22.23 0.31 65.84 4.16 0.78

11 Nov 10C5 11.3 16.8 120.43 0.41 153.16 19 '6 1.27 114.38 9.01 0.95 71.11 2.72 0 '9
11 Nov 2100 6.2 16.8 21.61 4.42 19 '0 13 '2 0.92 27.96 1.57 1.29 23 '0 3 '1 1.07

20 Nov 1045 8.3 16.4 49.99 4.54 28.35 " 1.36 0.)7 30.31 6.81 0.61 44.73 4.59 0.89

20 Nov 2000 8-1 16 ' 19.11 2.31 32.29 10.14 1.69 65.98 12.26 3.45 55 '2 14 '2 2 '2
12 Dec 1031 5.0 14.0 36.73 5.40 48.04 6.47 1.31 63.85 6.26 1.74 44 '5 11 00 F 22
12 Dcc 2035 4.4 14.8 66.68 17.75 78.01 11.33 1.17 60.77 7.76 0.91 92.86 19.36 1.39
19 Dec 1140 3.0 15.3 4i.33 3.66 34.81 4.55 0.84 37.67 4.37 0.91 44.92 2.74 1.09
19 Dec 2100 3.1 15.9 26.44 0.10 38.52 1.61 1.46 43.03 5.55 1.63 48.72 4.27 I ~ 84

*Sanples representing the 24-hr incubation vere incubated for
1 3ng of C/a /incubation period

37.5 hrs.



Table J-17

PRIMARY PRODUCTION (C ) AFTER 48-HOUR INCUBATIQN
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977T

DN IHThKE

5 JN

19 Jhl)

7 FEB

1110
2220

1050
2230

11302205'2

3.6

0.5
0.6

39
1.3

17.1 0.83 0.30
16.7 1.62 1.54

18.5 1 ~ 53 1.96
17.9 1.90 2.27

12.2 0.52 0.62
18.3 0.63 0.54

0.56 0.53
1.58 1.13

1.74 1.45
2.08 1.48

0.57 0.57
0.58 1.04

0.52 0.52
0.81 0.98

1.46 1.46
1.25 1.36

0.88 0.72
0.80 0.92

0.61 0.61 0.61
0.52 0.46 0.49

1.40 1.68 1.54
1.63 1.86 1.74

0.59 0.83 1.42
0.37 0.39 0.38

0.83
0.49

1.37
1.73

0 ~ 53
0.50

0.54 0.68
0.40 0.44

1.5¹ 1.46
1.46 1.60

0.50 0.52
0.46 0.48

16 FEB 1106
2135

1.8
2.5

19.9 0.18 0.45
19.0 0.18 0.33

0.32 0.53
0.26 0.30

0.79 0.66
0.42 0.36

0.52 0.¹7 0.50
0.45 0.51 0.48

0.51 0.60 0.56
0.17 0.38 0.28

7 MAR 1035
2047

6.3
203

14.9 0.53 1.50
11.3 2.93 1.65

1.02 0.54
2.29 1.49

1.60 1.07
1.78 1.64

0.81 0.77 0.79
1.64 2.41 2.02

1.50
1 ~ 33

1.48 1.49
0.98 1.16

21 t9lR 1031e e l.0 18.2 7.18 7.69 7.44 8.76 7.64 8.20 7.46 7.26 7.36 7.63 7.93 7.78

Time in 2400 hrs.a/b

Intake temperature before tempering.
Discharge taaperature ainus intake temperature.

Hote: R-1 and R-2 represent the 'average of light bottles minus the dark bottles.
eSampled for 56 hours

«Sampled for 35 hours

t.Viability data for Jan-Mar 1977, as supplied by Lavler,
Matusky, and Skelly Engineers, Tappan, H.Y.



Table J-18

PRIMARY PRODUCTION (C ) AFTER 48-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Intake
Tenp

Date Tine ('C) dT

Intake
Mean S.E.

Dfschar8e

Mean S.E.

3 Sfnulatfon
Ratio Mean S.E.

~ / 2 Sfnulatfon
Ratio Mean S ~ E ~

2'/I
Ratio

26 Apr 1500 3.0 15.0 . 57.19 5.64 20.87 0.32 0.36 28.17» 0.00 0.49 98.37 29.73 1.72

26 Apr 2215 3.1 14.4 52.75 2.85 39.30 0.07 0.75 88.00 13.59 I ~ 67 70.27 12.18 I ~ 33

2 May 1145 6.8 12.6 282.89 16.37 265.70 33.86 0.94 450.41 53.39 1.59 425.83 10.88 1.51

2 May 2325 6.8 10.6 99.88 0.93 121.88 0.30 1.22 175.86 43.56 1.76 104.58 33.59 1.05

10 May 945 4.3 14.7 45 74 4.54 35 '8 3 47 0.78 44.50 1.16 0.97 55.82 0.79 1.22

10 May 2145 5.5 14.5 214.92 25.60 41.14 0.00 0.19 200.16 45.03 0.93 270.29 7.40 1.26

23 May 1155 9.5 14.0 25.58 3.44 31.95 2.03 1.25 58.34 10.48 2.28 78.20 7.24 3.06

23 May 2155 11.0 9.5 125.95 0.71 76.39 22.94 0.61 42.33

14 Jun 1015 10.4 14.4 458.64 15.91 70.38 11.38 0.15 226.33

0.37

6.77

0.34 93.89 0.86 0.75

0.49 370.03 0.48 0.81

14 Jun 2200 9.5 14.3 131.78 28.70 124.46 9.03 0.94 136.51 18.10 1.04 193.$ 3 40.27 1.47

15 ScP ffOO 18.2 O.J 76.V» JJ.JS 54.OJ 2.49 0.72 103.99 5.68 1.37 69.38 1.05 0.91

15 Sep 2145 18.2 0.2 99.73 11.75 145.22 15.23 1.46 164.53 120.21 1.65 63.01 11.49 0.63

27 Sep 1100 9.1 4.4 14.01 6.33 21.99 6.62 l.57 57.51 33.00 4.10 37.08 1.33 2.65

27 Sep 2215

10 Oct 1045

12.0 6.1 119.39 28.25

13 ' 12.0 141.60 33.46

131.80 29.38 1.10 131.47 14.10 1.10 138.54 12.52 1.16

301.22 66.97 2.13 254.88 163.48 1.80 284.47 2.31 2.01

10 Oct 2145 13.1 10.1 130.71 7.16 244.31 51.71 I ~ 87 238.54 28.51 1.82 154.75 4.12 1.18

24 Oct 1105 11.1 14-7 154.81 69.82 106.44 12.85 0.69 157.45 15.59 1.02 128.25 14.87 0.83

24 Oct 2145 11.7 15.7 120.56 19.09 97 '5 17.79 0.81 96.92 1.87 0.80 105.40 3.85 0.87

11 Nov 1045 11.3 16.8 281.77 18.96 237.75 38.98 0.84 257.53 3.43 0.91 144.39 13 '6 0.51

11 Nov 2100 6.2 16.8 42.44 3.29 40.99 6.71 0.97 50.54 4 '4 1. 19 41. 41 6.74 0.98

20 Nov 1045 8 ' 16.4 73.10 0.86 45.15 0.02 0.62 75.61 3.45 1.03 76.41 7.34 1.05

20 Nov 2000 8.1 16.5 36.46 1.31 54.96 9.67 1.51 106.78 15.53 2.93 100.50 14.54 2.76

12 Dec 1031 5.0 14.0 72.92 6.00 84.82 F 13 1 '6 120.94 Ill68 1.66 R7.72 21.64 1.20
I» Dcc '035 4.4 14.8 126.06 19.59 128.03 5.35 ].02 64.16 64. 16 0.51 ]42.14 30.31 1.13
19 Dec 1140 3.0 15.3 125.31 15.71 96.49 7.17 0.77 83.22 4.92 0.66 79 ~ 55 7 ~ 94 0.63
19 Dcc 2100 3.1 15.9 68.41 10.36 84.90 15.48 1.24 73.00 11.53 1.07 88.82 22.10 1.30

*Replicate I afssfng
t
na of C/n /incubation period3



Table J-19

PRIMARY PRODUCTION (C ) AFTER 72-HOUR INCUBATION
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977+

DAY
b

INTAKE
0

5 JAN

19 JAN

7 FEB

16 FEB

1110
2220

1050
2230

1130
2205

1106
2135

1035
2047

32
3.6

0.5
0.6

39
1.3

1.8
2.5

2.3

17.1 0.45 0.58
16.7 0.38 0.26

18.5 1.49 1.66
17.9 1.66 2.02

12.2 0.31 0.33
18.3 0.41 0.59

19.9 0.59 0.44
19.0 0.33 0.17

14.9 0.60 0.43
11.3 2.67 3.43

0.52 0.56
0.32 0.¹6

1.58 1.11
1.84 1.11

0.32 0.22
0.50 0.38

0.52 0.32
0.25, 0.02

0.52 0.36
3.05 3.78

0.59 0.58 0.73
0.97 0.72 0.47

1.04 1.08 1.48
1.04 1.08 1.61

0.25 0.24 0.36
0.50 0.44 0.33

0.33 0.32 0.36
0.32 0.17 0.15

0.60 0.48 0.28
0.83 2,30 1.94

0.57 0.65
0.34 0.40

2.04 1.76
0.89 1.25

0.43 0.¹0
0.34 o.34

0.29 0.32
0.22 0.18

0.36 0.32
0.74 1.34

0.56 0.42 0.49
0.36 0.51 0.4I)

1.39 1.34 1.36
0.75 1.52 1.1¹

0.37 0.40 0.38
0.24 0.23 0.24

0.19 0.38 0.28
0.19 0.22 0.20

0. ¹1 0.51 0.46
0.93 1.62 1.28

21 MAR 1031 1.0 18. 2 9. 49 10.85 10. 17 5.13 2.64 3.89 7 ~ 17 7.70 7. 44 7.68 8. 31 8.00

Time in 2400 hrs.a/b

Intake tenperature before tempering.
Discharge tenperature minus intake temperature.

Note: R-1 and R-2 represent the average of light bottles minus the dark bottles.
*Viabilitydata for Jan-I4lar 1977, as supplied by Lavler,
Matusky, and Skelly Engineers, Tappan, N.Y.



Table J-20

8

PRIMARY PRODUCTION (C ) AFTER 72-HOUR INCUBATION14

JAMES A. FITZPATRICK NUCLEAR POWER PLANTs 1977

bate

IntaRe
Tenp

Tfne ('0)
?etage Discharge

Mean S.E. Mean S.E.

3'lnulatfon
3 8/1

Ratio Mean S.E. Ratio
2 Sfnulatfon
Mean S.E.

2'/1
Rat,lo

26 Apr 1500 3.0 15.0 54.03 lb.73 2.80* 2.78 0.05 55.88 35.47 1.03 78.16 52.12 1.45

26 APK'215 3.1 14.4 80.90 13.65 21.19 18.99 0.26 99.26 2.87 1.23 53.72 34.52 0.66

2 May 1145 6.8 12.6 131.97* 0.00 184.75 5.99 1.40 162.29 5.65 1.23 211.58* 0.00 1.60

2 May 2325 6.8 lb.6 192.39 11.92 186.76 lb.43 0.97 158.09 12.13 0.82 154.04 C1.85 0.80

10 May 945 4.3 14.7 94.80 6.86 85.70 0.39 0.90 93.66 3.69 0.99 124.30 12.39 1.31

10 May 2145 5.5 14.5 209.51 60.13 198.08 20.39 0.95 220.20 29.62 1.05 264.12 9.75 1.26

23 May 1155 9.5 14.0 0.00** 0.00 0 00ee 0 00 0 00 0 00e* 0 00 0 00 0 00*a 0 00 0 00

23 May 2155 11.0 9.5 198.55 C.25 79.25 15.31 0.40 79.15 8 '0 0.40 126.24 13 '1 0.64

14 Jun 1015 lb.4 14.4 397.06 8.89 93.96 17.45 0.2C 198.95 97 '3 0.50 364 '7 322 '8 0.92

14 Jun 2200 9.5 14.3 175.01 28.07 118.16 14.74 0.68 167.C9 8.00 0.96 175 '6 5 F 81 1 00

15 SeP 1100 18.2 0.3 92.67 0.43 48.13 6.46 0.52 105.87 11.79 1.14 140.53 12 '3 1.52

15 Sep 2145 18.2 0.2 51.13 7.30 48.89 6.53 0.96 59.54 34.74 1.16 32.56 0.63 0.64

27 SeP 1100 9.1 4.4 43.89 1.81 lbs.64 49.79 2.41 69.61 34.55 1.59 89.23 16.17 2 '3
27 Sep 2215 12.0 6.1 85.59 16.24 95.76 1.32 1.12 113.25 37.66 1.32 81.32 5.37 0.95

10 Oct 1045 13.3 12.0 240.37 42.46 558.40 119.64 2.32 483.83 242.06 2.01 523.31 40.94 2.18

10 Oct 2145 13.1 lb.1 230.26 62.95 303.13 61.59 1.32 197.45 20.72 0.86 192.92 30.14 0.84

24 Oct 1105 11.1 14.7 287.51 101.84 159.42 15.68 0.55 347.57 31.73 1.21 251.28 18.84 0.87

24 Oct 2145 11 F 7 15.7 143.98 11.98 125.43 20.07 0.87 131.17 8.37 0.91 152 '5 13 '5 1.06

11 Nov 1045 11.3 16.8 286.12 16.47 286.97 33.66 ~ 1.00 267.88 38.46 0.94 167.57 20.10 0.59

11 Nov 2100 6.2 16.8 42.46 9.04 49.03 4.88 1.15 46.35 9.54 1.09 47.03 11-12 1 11

20 Nov 1045 8.3 16.4 111.56 9.35 62.30 0.52 0.56 ~ 86.86 2.39 0.78 130.53 13.32 1.17

20 Nov 2000 8.1 16.5 100.93 22.05 46.86 2.97 0.46 87.45 12.38 0.87 95.21 10 '5 0 94

12 Dec 2035 4.» 14.8 20.20 5.66 21.85 1.85 1.08 29.95 3.20 1.48 31.66 8.71

12 Dec 1031 5.0 14.0 97.67 8.85 99.28 7.70 1.02 153.69 13.61 1.57 102.70 16.32, 1. 05

1.57

19 tec 1140 3.0 15.3 116.03 7 '3 114.08 6.07 0.98 139.50 24.94 1 ~ 20 46 '9 46 '9 0.40

19 Dec 100 3.1 15.9 60.72 4.53 90.07 15.32 1 ~ 48 73 F 11 23.28 1 ~ 20 101.52 9.43 1.67

*Replicate 2 nlsslng
eeSaaple not analyted, sanple spilled

p 3ng of C/n /lnclhation pe'ried



Table J-21

PERCENT RELATIVE ABUNDANCE OF ZOOPLANKTON (DAY) IN ENTRAINMENT SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Taxa ~

PROIOI

Jan feb tsar
5-6 19-20 7-8 16-17 7,9 21

Apr itsy Jun Jul Au9 Sep Oct15 27 '3 25 15 27 7 27 10 26 13 29 13 27 10 22 8 27
Annual
itean

CILIATA
Tintinnidhc
Torticcllidae
Epistylidae
EOOOOOBllA SCAIRCA

SARCOOIRA

OIEEhOIA s p.
Oiffluqiidae

SOCTORIA
Acineta sp.
~~~c~nc sp.
Elect e
Suctorfa unid.

IQST IGOPIRNA
Itattf9ophora unid.
Protozoa unid.

ROT!TERA
keratelIa cochlearis
K. Kits
R. ~~ezra
K. car ence
X. crassa
Xeraaac a Sp ~

Brrac onus ~anu laris
~ca yc Iorus
8. 43rl~a
Brac onus sp.
Kc~cott a ~ienzts ina
Teleco EIa sp.
~tVca acuninata
Ii. sqwaula
Ztot5oonca sp.

Sp~ra sp.~T sp.
~Ce I'ia sp.

~letornt
on iseta

u I~na. pr ta
A I twas Sp

sp anchntdac
Pol srthra ~wI ris

'tera
P. na or
P. ~tre2teraa
P~OI arthra Sp.
~~acta lactoultziana

pact nate
5~~acta sp.
Trrcccrea nulticrtnts

~ot eca sp.~a{Order)
Rotifera unid.

I T
4
T

2

T I I
I T I I

5 I
3

28
T
8
4

I T I 2
5

2
I

4

I
I T

I I I
1

1 1
T 2

I 2

T T
18 28 3

6 6
I 2

9 7 4 6

6 63 30 2

5 I 2 2 I

I
2 I I I I

T
5 2 2 T I

51

18
T

I
,2
7

7 T
7

7 T

I 18

8
5 I I
4 ll 15

T
T

3 T

7

13

2

2I 57
I

I 14 2
I

T 7

I 8 I

2
I T 15

I T I
I T

5 6 5
I 5 2
I 2 I
6 5 3
7 2 2

I 2 I

T
T

I T T

8 10 16

9 I
T

T
T
I 4

I

T 7

2 T

7 17 . 5
T T T
I 3 I
2 10 I
3 6 9

T ~ I

I T

7
I

T 2 T

7 20
I

8 T

I T
1 T
I

12
T
I

12

I

3

5
T

T
2
4

24
3
7
T
T
T
T
2
T
7
T
T

9
T
T
T
I
7

IO
6
I
T
7
T



Table J-21 (CONTD)

PERCENT RELATIVE ABUNDANCE OF ZOOPLANKTON (DAY) IN ENTRAINMENT SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Jan
5-6 19 20

feb IIIr
7-8 16-17 7-9 21

Apr flay
15 27 13 25

Jun
15 27

Jul Au9 Sep 'ct No@ Dec Annual
7 27 '10 26 1 +9 13 27 10 22 8 27 Wean

CIADXEAA
h 1 ~11 1 1

~ndae
Tubosnlna ~core I
Alone IOIad~ran larls

ocercus rec~trostrl s

D~as Sa rata nendotae
D. retrocurxa

Da sp.
~I ululate

Cer odatnnfa sp.rr~ ~11 1 1

aooceI'a Isxa'tore
cAIANDIN tcoptpoN)

D~fa taeus oregeensl s
0. ~anlandf
O. s clllsD~ sp~a afflnls

Glenn% Juxenl le
CTCtOPO IN

~CI Mcus Idatus
thoro'.

rema s
Has~ac c ots Sdax
7~inc I sstrasfnus uexlcana

CopepaA napul II
INAPACTICO IN
'arpactfcofda Jurentle

~ 3

41

T 4 1 1

I 5 2 7 8 I 1

T I
52 63
18 16

'I I
59 $0 61 35
21 27 23 28

49
15

21 T I286-6

I 2 3 I 3 6 11 17

12

9
23

34 8 I

T
2 T

5 2
T

T

2 I

6 13
2 I

9 53
12 6

I 'I 6 11 10

T 7

6
I~

T 1 4

I 1

2 I

T
3 I

3 1

T 2

I
T

I 17
7 I 8

3 3

T
15 21

7 9

I 1 6 17 12

5 6

T T

37 16

I T

6 6

13 6

I
I

T 1'

T

59 13

4 2

T
8
T

T
I
T
T
T
T

T

'I

Total Density tOo./n ) 5,697 8,142 7,875 4,896 5,94$ 4,100 9,638 6,4$ 4 111I316 3$41251 417150t 2,086>001 6$ 7,19$ 282,904 72,544 125,706 595,714 3$ ,841 1,584 44,489 6.189 134,0$ 5 $3,07510,649



Table J-22

PERCENT RELATIVE ABUNDANCE OF ZOOPLANKTON (NIGHT) IN ENTRAINMENT SAMPLES

JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

dan feb Nar Nay tun Oui Aup 'ep Oct

11 26 17 28 14 27 ln 26 13 29

Nor Oec Annua>
8

PROTOIOA
CIIIAIA

Tint lnnl dao
Vortlcellldae
Eplstylldae59'A ECaaA

SARCOOI RA

O(EEhmh. sp.
OI ff 1 u9I I dec

SOCTORIA

BP&tee
'uctorlaunld.

NASTICOPNORA

Nastlpophora unld.
Protozoa unld.

ROT IfERA
Reratella cochlearls

R.~
5

R.
5 sp.Innr
Le ti.

~RSRIQ ~n
N.

5p.
Sp.it la sp.

5p
5p,

P g~~
hSamIEROA sp.

5 lancnna Rrlodonta
sp ancnna 5p,

F~an~cdae
xdmb.

P.
P,no or
P. a~utero
RRhuraza. sP.
$285(IIRIA 1AEtts(32(Annt
S. Rtgn~

5p,~ll II
~ocerca sp.

5p
Sp.

o da (Order)
Rotlfera (untd)

SANPIES

REOOIREO

3 T T I

I
I I
I 6
I 3

2
T I
2 112„6 6

16

T 'I

2 2
T

4 I
I

I I

I 6 5
T

T
T T

I T
3

T T

8 15

I '23 43

I 2 I

T
3 3 T

7
35

20 46 I I

I
14

I

4 24 I 3
T

16 4 I
2 ~ 2 I
5 17 26 12

2 18
T
I
2

'

2

5 14 I I T T

23

9
T
I
I

9 19

T
I

I 2 T T

11 20

4

122. T T 7 T

I 4 T 2 2 I T I
11 I T 16 I

T T 2 I
T I T T T

T I

19
I

T
I T

9 20 2
T

I I 5
8 22

5 3 2

'T

T
T T

T
T
T

4 2
T

I T

T
18

T
T

T T
I

5 5
3
I
T

2 7

I
I
T

15 T
10 'll

5,



Table J-22 (CONTD)

PERCENT RELATIVE ABUNDANCE OF ZOOPLANKTON (NIGHT) IN ENTRAINMENT SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, 1977

Jan Feb )tsr Apr
19 28

Itsy
ll 26

tun
17 28

Jul
14 27

Aup Sap Oct Nov Dec Annua)

10 26 13 - 29 14 27 ll 23 8 29 )tean

1 14 5
T

1

T 3 15 17 10 3
T

8 22 5 7
T

I
I

ggggP ERE)581A)i

~lh~'n4„„r t.
cAUO)0)EA EODPEPADA)

Dlaptouus o ns la

D.
'Ola oars sp.

~fn
a uncruvus

uvenl )e

C.
Rda x

raslnus ueslcana
Cp)op)da Juveni e

ACI CO)DA
Ra rpactl col de,Juvenl )e

Copepoda na pull)
TARO)CRAD)

Tardlyrada Eun)d)

)AnptE5

REDO)RED

I
1 1

1 TI
1

8 3 T

40 8

I I
22 14

9 14

I T

'1
1

1)

6 24

1

T 1

20

1 T

4 )I 1

3 9

6 10

10

T
14

18

1 1

I
1 1

) T
T

1) 15

4 1I
I

38

8 17

1 1

1 1

2

I I

15 38

3

8 10

I II 'I
I
T
1

T

I

1 1

T

) I

T T
9 5

1 I
T

T
TI

13 3

Total Density (Ro.ln ) 51869 31 701 )72o233 )97 ~ )6) 519 608 30578~695 4)61)00 5331682 4)1555 )42~652 251 ~ 345 51 238 358 889 40 630 18 394 162 ~ 133 401735 17 038



Table J-23

ABUNDANCE* OF ZOOPLANKTON AT THE DISCHARGE AFTBAY (DAY SAMPLES),
JAMES A. FITZPATRICK NUCLEAR POWER PLANT, JAN-MAR 1977t

JAN

PROTOZOA
SARCODINA

2ifflQ!gaia sp.

SUOTORIA

Aai!~ sp.
ZanaainM sp.
~urnnlma niaaana
Tlman~ sp.
D]Knh~ sp.

CILIATA
Mdnnp~.moxa
Epistylidae
Vorticellidae

70 33 51.5

41 20.5
410 205.0

42 123 82.5 70 35.0

50 25.0

50 25.0

50 25.0 103

103

65 32.5 98

51.5 92 65 78.5

51.5

22.0

49.0

186 93.0

ROTIFERA
A; nnanruha auaamlia
h.:mlanchna unhuhnta
Bdelloidea (order)
Seas:hyena atuuQania
R. z m44hm.
2. >a1miX1um
2. haranaanaia

R. nnmdmM
~hahuhlla s p.
Mnmzaaaian uTalia
Xnllniimaa~ilia
Cnluralla sp.
~uahGm n!iinnTnia<'~ sp.
Xuahlania ililahttdt
Egghlania sp.
EiL'/nia lunsiaaht
~eLLQi~ sp.
Eellike~ 1unaiadna
Jhzahdla nnaaaa
K . hiaA~
X- uuJilaania
K. aazlinaa
X- mmdeaEa
X. za1za~ sp.
ZeUulca am~tta
Z. Xulh~~t
H. auaaula

42 41 41.5
33 16.5
33 16.5

82 41.0 66, 33.0 76 100
88.0'33

266.5 210 . 66 138.0 228 100 164.0

70 35.0
205 102.5 70 '3 51.5 76 100 88.0

82 41.0

44 22.0
92

22.0

46.0

65 32.5 147
65 32.5

49

147
130 65.0 49

196

294

73 5

24.5

73 5
24.5

98.0

147.0



7"" --
ABUNDANCE* OF ZOOPLANKTON AT THE DISCHARGE AFTBAY (DAY SAMPLES), JAMES A. FITZPATRICK NUCLEAR POWER PLANT, JAN-MAR 1977"

*ft ".fdc

ROTIFERA (Continued)
Ptumnuma Lenhiuulma
P. )nIIhoni
P,. Muuabmf
PtummILihm sp.
Polyp~> zulznzim
P shUcluU~
P. muc~QL
P- malus
P- zemh
Pulxhrllxm s p.
SxIIul~m lmuhI~nnm
2- muiv.Rim
2. ~ntula
al. m~Lttf
Xr~mrm mul~Iim
T. uxlindrtrJt
Xcicluhria sp.

42 656 349.0 490 429
123 61.5 70 297

459.5 76O
183.5

82 41.0 280 66 173.0
8¹ 82 83.O 33 16'5

103 51.5
44 22 O

65 32.5 49 24.5

50 25.0

600 680.0 412 264 338.0 368 65 216.5 441 62 251.5

0

COPEPODA (ARTHROPODA)
Copepod nauplii

GALAVioIDA

Rimhumum spp.
Eur~xm affinia.
Calanoid - Juvenile
Limnuunlmltum mtur~x

CYCLOPOIDA

*d*i)ihuYu.bum )IiuunniflilldIn
M~mi

XmuufmhuIm uraminum
muIiu'unu>

Cyclopoid - Juvenile

HARPACTICOIDA
Harpacticoid - Juvenile

294 1763 1028.5 1120 1518 1319.0 1520 1750 1635.0 824 1804. 1314.0 . 1472 1235 1353.5 1127 1178 1152.5

7

88 44 ' I

42 82 62.0 76 50 63.0 103 352 227e5 92 195 143.5 392 186 289-0
41 20.5 76 38.0 309 44 176.5 130 65.0 49 24.5

84 82 83.0 140 132 136.0

41 20.5 70 33 51.5

450 225.0

100 50.0

88. 44.0 92 260 176.0 343 186 264.5

130 65.0

62 31.0

882 4961 2921.5 4760 5544 5152.0 4712 4600 4656.0 1442 347t'7 2459.0 3312 3900 3606.0 1470 1426 1448.0

CLADOCERA (ARTHROPODA)

Alma &Qnia
Alnna mh~
))IHUIIinm lunairnal;rim

huhnim XIuIuixia
~tucum muhInr~
2nuhnim tumizemim
Dash rxhxuzYm
QMI)Inim sp.
Xutfnhminm nnL'mmuni

Total density Ino./nl) 5697 8142 7875

42 410 226.0 350 198 274.0 76 100 88.0

100 50.0

4896 5945

62 31.0

4100

sgunber of organfsns/n>, day eolleecfons.
ssR 1 6 R 2 ~ Replfcates l 6 2

sseSubgenus of ~C clo s

gooplankton entrafnnent data for Jan-ffar f977, as supplfed by
faufer, ffatusky, and Skelly fngfneers, Tappan, R.T.



Table J-24

NUMBER OF TO/AL ZOOPLANKTON COLLECTED IN ENTRAINMENT SAMPLES

JAMES A. FITZPATRICK POWER PLANT, 1977

Date

Time
(0001
2400 hrs

Intake Discharge
Temp Temp

AC) OC

Day

No. Pumps
Circ./Ser.«

Density
(No./m3)

Standard
Error Date

Time Intake
0-24 Temp

hrs) ('C)

Discharge
Temp
( c)

Night

No. Pumps
Circ./Ser.

Density
(No./m3)

Standard
Error

15 Apr
27 Apr

13 Hay

25 Hay

15 Jun

27 Jun

7 Jul
27 Jul
10 Aug

26 Aug

13 Sep

29 Sep

13 Oct

27 Oct

10 Nov

22 Nov

8 Dec

27 Dec

1349

1325

0934

1117

1005

1230

1010

1105

1005

1110

1112

0850

1103

1010

1227

1000

1035

1043

2.5

3.7

5.4

10.3

8.3
15.9

10.8

21.8

20.8

19.0

18.8

17.6

18.2

20.8

24.3

24.0

16.1

10. 9

22.2

21. 0

19.4

19.1

11.8

5.8

4.0
3.0

28.2

6.1

24. 0

18.4

21.4

12.9 18.7

12.9 25 '

3/1
3/1

3/1

3/1

3/1

1/1

1/1

1/2

1/1

1/2

1/1

2/1

3/1

3/1

2/1

3/2

3/2

3/1

9>638.1

6>4>53 ~ 6

111>315 '
354,254.5

417,502.1

2,086,001 '
647>195.1

282,904.1

72,543.6

125,706.1

595,713.7

35,840.6

26,701.5

44,488.5

6>138.6

134,055.1

53,075.3

,10,639.7

685.7

303.6

19,979.0

76>602 '
56,275.1

282,746.0

11,089.8

19,899.5

5,043.6

34,984.1

29,047.4

19>822.1

1,584.

5>511.

574

'0,203.

3,992 '
3>969.

19 Apr

28 Apr

ll Hay

26 Nay

17 Jun

28 Jun

14 Jul
27 Jul

2339

2200

2300

2306

0036

2217

2210

2210

3.3
4.0
6.0

8.2

13.2

16.4

18.8

22.0

21.4

19.4

18.8

29 Sep

14 Oct

2345 12. 6

2319 12.2

27 Oct

ll Nov

23 Nov

8 Dec

29 Dec

2310

0030

0000

2345

2315

12.3

8.3

5.3

2.9

10 Aug 2200

26 Aug 2200

13 Sep 2200

14.3

19.5

21.8

23.6

27.3

16.6

19.0

22.4

21.9

19.7
19.1

21.0

22.5

28.9

9.0

25.2

20.8

20.6

3/1

3/1

3/1
3/1
3/1
1/1
1/1
1/2

1/2

1/2
1/1

2/1

3/1

3/1
1/1
3/2
3/2

3/1

5,869.0

31>700 '
172,232.8

197,161.4

519,607.9

3,578,695.0

416>100.1

533,681.7

41,555.5
142,651.7

251,344.7

515238.0

35,888.8

40,630.4

18,394.1

162>133.2

40,735.4

17s038 ~ 3

6.2
>101 0

2,385.5
11,695.2

13,894.2

464,475.0

25>804.1

83>015.9

158. 7

1>220. 8

83.2

5,714.3

3>317.4

6,598.8
4,112.4

9,570.
809.5

1,757.9

«Circulating pumps >$ 120,000 gpm each; service pumps ~ 18,000 gpm each.



Table J-25
NUMBER OF TOTAL ZOOPLANKTON IN VIABILITY(DEAD VS- LIVE) SAMPLES*,

JAMES A. FITZPATRICK NUCLEAR PLANT, 1977

DAT INTAKE
b

1135 3.5
0000 3.5

1150 0.4
2335 0.2

1235, 1.2
2346 1 3

1200 2.0
0000 2.6

1'125 3.8
2300 3.2

5 JAN
6 JAN

17.0 40 101 123 '17I
17.0 92 42 208 110

58 84 58
65 96 29

54 99 112
51 66 58

46 59 59
75 47 52

Ig 64 51
46 66 91

59 56 45
61 34 30

96 37
116

168 111
53 '120

95 100
5T 72

96 33
55 128

60 60
92 61

250 124 62
246 133 69

193 271 55
143 148 5T

166 115 58
138 153 66

103 112 47
152 164 50

112 93 51
TS 111 66

53 19
58 48

33
46 46

43 61
59 40

41 14
56 73

240
138

59 45 65 96 166
64 79 58 187 205

19 JAN
20 JAN

86 214 140 312
68 66 124 122

18. 6
1S.T

43 IS 64 91 154

63 72 43 134 103

41 64 55 111 111

58 24 27 105 102

258
147

165
160

18.4 69 72 128 120
18.1 56 42 106 133

7 FEB
8 FEB

63 57 114 123
48 42 47 86 7S

37 24 2T 45 79
4T 25 24 61 64

56 62 136 118

16 FEB
17 FEB

20.0 82 53 145 82
19.2 93 29 173 105

143
119

7 HAR

9 HAR
17.8 34 66
13.8 39 38

6S 109
96 89

44 3g
58 29

53

98
169

21 HAR.

I

1115 3.4 15.9 46 103 100 164 33 100 54 54 82 121 1I6 208 43

LO
I a/bTine in 2400 hrs of intake sasple R-l.

dHean of intake tesperatures at stations In R-l and In R-2.
Hean of discharge tenperatures at stations In R-1 and In R-2 ainus eoe.

@unbar of live organisns observed.

g
Total nusber of organisns observed.
Hean S dead equal to total of dead observed in R-1 and R-2 divided
by total organisns observed in R-l and R-2.

*Zooplankton entrainment data for Jan-Mar 1977, as supplied byLawler, Matusky~ and Skelly Engineers, Tappan, N.Y.
8Replicate samples

'NTAIE
DISCHARGE 3 c BIHOLATIDN 2C BIHULATION

LIVE TOTAL COLL. S DEAD LIVE TOTA1 COLL. 5 DEAD LIVE TOTAL COU- 5 DEAD LIVE TOTAL COLL. 5 DEAD
I



Table J-26

NUMBER OF TOTAL ZOOPLANKTON IN VIABILITY(DEAD VS. LIVE) SAMPLES
JAMES A. FITZPATRICK NUCLEAR PLANT, 1977

INTAKE DISCHARGE 3 Sill!IA:ED 2 SIHJLATED
NUMBER HUHBER NlSER . NUHBER

AT~ » » DEAD TOTAL ~ DEAD TOTAL "» DEAD TOTAL X DEAD TOTAL

DATE TINE» IHT DIS R-1 R-2 R-1 R-2 DEAD R-1 R-2 R-1 R-2 DEAD R-1 R-2 R-1 R-2 DEAD R-1 R-2 R-1 R-2 DEAD

15 APR 1349
1353
14%

19 APR 2339
2344

20 APR 0049
27 'APR 1325

1332
1436

28 APR 2200
2202
2323ll HAY 2300
2304

12 HAY 0013
13 HAY 0934

0940
1115

25 HAY 1117
1122
1239

26 HAY 2306
2310

27 HAY 0020
15 JUH 1025

1029
1135

17 JUH 0024
0028

„0134

2.5 17.6
2.5 17.6
2.5 17.6
3.3 14.3
3.3 14.3
3.3 14.3
3.7 18.2
3.7 18.2
3.2 18.4
4.0 19.5
4.0 19.5
3.8 21.4
6.8 21.8
6.8 21.8
6.8 21.8
5.4 20.8
5.4 20.8
5.4 20.8

10.3 24.3
10.3 24.3
10.3 24.3
8.2 23.6
8.2 23.6
8,2 23.6
8.3 24.0
8.3 24.0

10.9 23.0
13.2 27.3
13.2 27.3
13.2 27.2

33 43 74 74 51.3
36 31 39 45 79.8

20 40 33 50 72.3 43 66 70 73 76.2
26 33 41 68 54.1

55 31 89 103 70.8
63

77 57 97 79 76.1
78 '43 91 58 81.2

61

113 59 137 84.7 137 52 151 61 89.2

55 71 71 81.7 39 37 77 53 58.5
77 131 120 223 60.6

71 139

148 l06 331 236 44.8
205 94

61 53 206 117

161 64 328 1085

35:3'2
83

15.9
76 39

103 171 76.6
. '8 63 136 84, 55.0 146 170 227 214 71.7

231 211 67.6
131

'63 150 58.7-
83

146 101 46.6
45

74 330 197 .38:9 206 41 319 114 57.0

93 204 203 43.2 135 152 263 331 48.3

34 129 152 28.1 96 60 144 279 36.9
118 155 274 289 48.5

~ 72 117 95 162 73.5
101

59 122 184 287 38.4
84 60 103 148 57.4

39

97 209 219 46.3 216 237 465 356 55.2

40 122 112 33.8 138 178 302 445 42.3
70 177 129 309 56.4

115 104 151 131 77.7
84 80.162 135 55.2 126 102 221 179 57.0

*ENPLAHATIDH: SAHPLES COLLECTED MITH A PQP AHD A 76 NICRON HESH PLANKTON NET

TIHE ~ HILITARY TIHE
TENPERATURE IN DEGREES CENTIGRADE

INT ~ INTAKE
D IS ~ DISCHARGE
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Table J 26 (CONTD)

NUMBER OF TOTAL ZOOPLANKTON IN VIABILITY(DEAD VS. LIVE) SAMPLES

JAMES A. FITZPATRICK NUCLEAR PLANT, 1977

1112
1130
1215
2300
2328
0000
0850
0856
1100
2345
2351
0100
1103
1155
1605
1630
2319
2323
0045
1010

13 SEP 18.8
18.8
18.8
18.8
18.8
18.8
12.9
12.9
12.9
12.6
12.6
12.8
12.9
12.9
12.0
12.0
12.2
12.2
12.2
11.8

19.1 107
19.1
19.1
19.1 Igg
19.1
19.1
18.7
18.7
18.7
21.0 122
21.0
22.4
25.6 40
25.6
13.1
13.1
22.5
22.5
22.5
28.2
28.2
28.2
28.9 "94
28.9
28.3

6.1
6.1
6.1 43
6.1
9.0 64
9.0
9.0

24.0 198
24.0
24.0
25.2 293
25.2
25.2
18.8 28
18.8
18.8
20.8 83
20.8
20.8
21.4 45
21.4
21. 4
20.6 0
20. 6
20. 6

87 182 156 57.4
36 87 132 111 50.6

84 57 188 82 52.2 113 84 181 145 60.4

60.1 62 115 164 249 42.9

160 363 248 58.8
126 86 212 137 60.7

76 93 115 16614 SEP
29 SEP 66 124 132 53.9

80 76 164 103 58.4
54 53 119 98 49.3 75 68 173 158 43.2

42 228 113 48.1
108 75 180 153 55.0

91 86 212 140 50.3 51 132 145 199 53.230 SEP
3 OCT 44 85 81 50.6

45 69 69 101 67.1
65 68 116 138 52.44

62 56 148 183 35.6 4
14 OCT 122 157 220 52.5

109 81 168 165 57.1
67 76 175 131 46.7 99 112 206 267 44.615 OC'I

27 OCT 108 124 193 58.7
103 100 124 116 84.6

69 52 159 126
1114
1145
2310
2314
0015

11.8
11.8
12.3
12.3
12.3

42.5 108 89 210 163 52.8
112. 114'07 64.2

112 18Z 159 259 70.3
75 77 157 170 46.5 TS 126
50 41 153 75 39.9

71 55

28 OC'I

10 IKIT
149 219 54.6

102 112 58.9 I8.5
9.5

1045
1100
1227
1233
0030

5.8
6.1
8.3

33 53 53

45 126 73

71. 7
43

54.8
79

38 69 61 62. 3
11 NOT

65 108 143 57.4
110 109 143 136 78.5 67 96 92 130 73.4

0039 9.0
0130 8.3

22 NOT 7.6
7.6
7.6
8.4
8.4
8.4
4.0
4.0
4.0
5.3
5.3

1000
1004
1200
0000
0004
0120
1030
1039
1145
2345
2349

247 456 309 58.2
292 198 374 262 77.0

259 174 332 276 7'I.2 270 346 499 403 68.3
285 456 355 71.3

407 190 468 260 82.0
167 189 210 231 80.7 242 211 320 267 77.2

23 NOT

8 DEC 29 103 99 28.2
29 42 101 128 31.0

32 54 106 275 22.6 55 46 175 174 28.9
63 202 151 41.4

116 144 178 238 62.5
84 41 187 223 30.5 80 64 240 255 29.10100

1034
1038
1150
2315
2319
0045

MEAN

9 OEC
27 DEC

5.3
3.0
3.0
3.0
2.7
2.7
2.7

56 91 65 64.7
99 77 112 98 83.8

76 87 104 137 67.6 95 100 147 152 65.2
29 DEC 0 0 0 0.0

66 105 124 187 55.0
89 120 147 178 64.3 94 104 156 189 57.430 DEC

ANNUAL
DAT
NIGHT
GRANO

77 78 162 Z15 41.1 80 73 122 114 64.8 75 68 177 144 44.5 106 lll 177 216 55.244
105 IIO 195 193 55.4 126 113 '174 178 67.9 92 94 188 171 51.8 130 123 188 209 63.4

91 94 179 204 48.3.103 93 148 146 66.7 83 81 182 157 48.2 118 117 182 213 59.5

INTAKE DISCHARGE 3 5IIKLATED 2 5IHULATEO
NtNSER NVtIIER HISSER NUPBER

DEAD TOTAL S DEAD TOTAL S DEAD TOTAL K DEAD TOTAL
DATE Tll<'NT OIS R-I R-2 R-I R-2 DEAD R-I R-2 R-I R-2 DEAD R-I R-2 R-I R-2 DEAD R-I R-2 R-I R-2 DEAD

EXPLANATION: SAHPLES COLLECTED NITH A PINP AND A 76 HICRON HESH PLANKTON NET
TINE ~ HILITART TINE
TEHPERATURE IN DEGREES CENTIGRADE
INT ~ IIITAKE
OI 5 ~ DISCHARGE

~ SAHPLES TAKEN IN ACTUAL PLUNE RATHER THAN SIWLATEO (SEE SUBSECTION III-BI)
ttANNUAL HEANS INCLUDE JUST SIHULATION SANPLES
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