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by our Biological Sciences Section. The field and laboratory studies
were conducted by our Oswego Laboratory.
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I. ABSTRACT

The results of the Aquatic Ecological Studies conducted at Nine Mile Point
on Lake Ontario during 1976 are reported. Vine Mile Point is the site of
the 610 MWe Nine Mile Point Unit 1 Nuclear Station and the 821 IiWe James A.
FitzPatrick Nuclear. Power Plant. These studies are a continuation of inves-
tigations conducted at the power plant site during 1973, 1974 and 1975. The
studies during 1976 represent the first full year of post-operational studies
for the FitzPatrick plant. The sampling program includes lake collections
from April through December over an area extending approximately 6 km (3.6
miles) alongshore and out to the 33-meter (100 ft) depth contour. Sampling
for impinged and entrained organisms was conducted throughout the year.

Water quality data are summarized and the abundances of selected taxa of
phytoplankton, zooplankton, ichthyoplankton, benthos, and nekton are dis-
cussed in the report. Comparisons among samples from the discharge plume,
from the lake locations, and from within the plants indicate few impacts
of the power plants'peration. Most of the Gammarus fasciatus population
w'as found to be benthic and only a small percentage of those entering the
plant suffered mo'rtality. In general, plant survival was high and little
or no mortality was observed from the plume entrainment simulation. Com-
parison of these results with the lake monitoring program indicates that
no trends in the abundance of the selected taxa were found or would be
expected.

Collections of fish eggs and larvae were dominated by alewife and rainbow
smelt. The dominant nekton in both lake and impingement collections was
alewife. Rainbow smelt and threespine stickleback were also abundant in
impingement collections, while rainbow smelt and spottail shiner were
abundant in lake collections. A general, but not persistent trend of higher
abundance of alewife, spottail shiner, and white perch near the

plants'ischargewas observed. The report includes a data appendix.
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II ', SUMMARY OF FINDINGS AND CONCLUSIONS

Both the Nine Mile Point (NMP) and FitzPatrick ( JAF) plants were

operating near capacity load during the lake monitoring studies in

1976. Similar surface temperature characteristics were observed

at NMPE and NMPW transects along the 15, 20, and 40-ft depth
contours. The NMPP transect exhibited consistently higher tem-

peratures than NMPE, NMPW, and the FITZ transects. The James A.

FitzPatrick Nuclear Power Plant discharge has a lesser temperature

effect in the nearshore region due to its submerged diffuser outfall.
The observed temperature distribution demonstrates that the NMPP and

FITZ-15, 20 and 40 ft stations selected for the majority of the

biological interpretations are directly within the discharge plume

of one or both stations. No effects of power plant operation on

water quality other than temperature were discernible from the data

set.

Be PLANKTON

Plant effects on the lake phy topiankton community, as defined by

phytoplankton abundance and biovolume, chlorophyll a, and producti-
vity, could not be consistently separated from natural variability
(including cold water intrusions). Plume entrainment studies (lake
collections and plume simulations), however, indicate stimulation of
phytoplankton productivity and no effect on chlorophyll a production
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The greatest "annual" mean abundance for Bacillariophyceae (diatoms),

CHlorophyceae (green algae), and Myxophyceae (blue-green algae) was

observed at the NMPW transect. No discernible pattern was observed

along the 20 and 40-ft contours for the numerically dominant phyto-

plankton species collected in the Nine Mile Point vicinity during

1976.

.J

-

Chlorophyll a and productivity ratios, based on discharge/intake

values for the JAF and NMP plants, showed a general trend of pigment

degradation and photosynthetic inhibition during the warmer months

and a possible stimulation during the cooler months (April-May and

late-November through December). It was not possible to detect

the local entrainment effects of JAF outside of the immediate

discharge area as evidenced by the comparison of either chlorophyll
or productivity along the 40 ft depth contour.

l
No consistent temporal/spatial distribution patterns were observed

for the maj or taxa of zooplankton collected at the 20 and 40-ft
contours. The following trends were observed for lake zooplankton:

Cyclopoid abundances were usually greater at the FITZ

transect than the other three transects along the 20-ft depth

contour.

Although there were no consistent inter-transect patterns
at either the 20 or 40-ft depth contours, mean cladoceran
abundances tended to be greater over the year at the 20-ft depth

contour than at the 40-ft depth contour. Spatial patterns of

II-2
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similar to those of all cladocerans combined for the May

through September sampling period, however, the abundance

at the 20-ft for the October through December sampling period.

Rotifers composed up to 90X of the total zooplankton
community by numbers during their peak period in June. Mean

concentrations at the 20-ft contour were greater than at the

40-ft depth contour on all survey dates except December. No

consistent inter-transect distribution patterns were observed at
either depth contour for all rotifers combined, or for Keratella

~ectinata.

The above spatial 'distributions are characteristic for these organ-

isms in Lake Ontario and are not associated with plant operation.

Zooplankton viability studies indicated some mortality (about 40X)

due to plant passage for rotifers, cyclopoids, and cladocerans, and

particularly during the warmer months for cyclopoids and cladocerans.

Little or no mortality associated with plume entrainment was ob-

served from lake and simulation plume entrainment studies for
cyclopoids, cladocerans and rotifers.

3. Macrozoo lankton

No temporal/spatial distribution patterns attributable to plant
operation were observed for dipterans, hydroids or ~Le todora kindtii
from day collections, or for Gammarus fasciatus from night collec-
tions.

II-3

Lawler, Matusky O'kelly Engineers



Planktonic dipteran concentrations were greater west of Nine Mile

Point Nuclear Station Unit 1 along the 20 and 40-ft depth contours

than east of the plant.

(approximately
0.5-NMPW-20-ft

1/2 mile radius) of the power plants were greatest at
and lowest at 0.5-NMPE"40-ft stations. Generally,

L. kindtii was more abundant at the 20-ft contour than at the 40-ft
contour and in the mid-depth

samples.'oncentrations

of Gammarus fasciatus were greater in benthic samples

than in lake ichthyoplankton tows at comparable stations. Concentra-

tions were greater also in night ichthyoplankton collections than in
comparable day collections. The grand mean concentration of plank-

tonic G. fasciatus was greatest at 1-NMPE-20-ft and 0.5-NMPW-40-ft

stations, with slightly greater concentrations to the east than to

the west of the Nine Mile Point station. Effects of the Nine Mile

Point Plant and the James A. FitzPatrick Plant discharge plumes on

the distribution were not discernible.

The periods of ichthyoplankton- occurrence in both entrainment and

lake collections generally coincided. The table summarizes the

occurrence of selected species of eggs and larvae in entrainment and

lake collections.

II-4 0-
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The occurrence of eggs and larvae of selected species in lake and

in-plant collections during 1976 was as follows:

Representative
Im ortant S ecies

Nine Mile
Point FitzPatrick Lake

Alewife
Brown trout
Coho salmon
Rainbow smelt
Smallmouth bass
Threespine stickleback
Yellow perch

E,L

E,L

EjL

E,L

E,L

EjL

EjL

L
L

Other S ecies
Nine Mile

Point FitzPatrick Lake

Burbot
Carp
Catostomus sp.
Emerald shiner
Gizzard shad
Johnny darter
Lake herring
Mottled sculpin
Walleye
White bass
White perch

L
L

E

E,L
E

E,L
E

E,L

E,L
L

E,L
E

L
E

L
E,L

L
E,L

E*
L

L
E,L

L

E,L

* Eggs of Casostomus sp. were only collected in benthic
collections

E = Fish eggs
L = Fish larvae
— = Not present

II-5-
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The temporal/spatial distribution patterns observed for alewife and

rainbow smelt apparently were not attributable to power plant
operation. Alewife eggs were more abundant in bottom and mid-depth

tows than surface tows in both day and night collections. Alewife

larvae were more abundant in surface collections at night, and

bottom collections during the day. There was generally greater con-

centrations of larvae and eggs collected in night tows as compared

to day tows.

FitzPatrick and Nine Mile Point in-plant concentrations of alewife

eggs were generally greater than those in bottom collections at the

lake station closest to the intake structure of both plants during

daylight hours; the opposite trend was observed at night at the

FitzPatrick plant. Alewife larvae were generally entrained in

higher concentrations at the FitzPatrick plant than were collected

at the nearest lake station, the 0'5-NMPE-20"ft.

Rainbow smelt egg concentrations were greater- in the FitzPatrick and

Nine Mile Point entrainment collections than in any lake collection
due to their demersal nature; none were collected at 0.5-NMPE-20-ft

station.

l

C ~ BENTHOS

1. Natural Habitats

The spatial distribution of benthic macroinvertebrates in the Nine

Mile Point vicinity apparently was not influenced by the thermal

discharge of the FitzPatrick and/or Nine Mile Point power plants

.during the May through December sampling period.
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2. Artificial Substrates

The Nine Mile Point and/or FitzPatrick plumes stimulate „
grovth (measured by chlorophyll a and biomass), as

by values at the NMPP/FITZ buoy station which exceeded th.
control sites on 12 of 14 occasions. However, the p

community is typically a bottom community, forming .on na)

substrates. No apparent difference was observed among eit1

depths at any buoy station or depth contours along a

Biomass values for bottom periphyton substrates did not e)

increased levels observed in the buoy substrates in the p)

This observation demonstrates that the plume from either l
not result in increased growth of the periphytic community

the natural habitat for these organisms. The results of

study are thus not directly applicable, since the periphyt
nity does not naturally inhabit the upper regions of
column in 40 ft of water.

Do NEKTON

Alewives dominated the lake and impingement collections
followed by rainbow smelt and threespine stickleback
FitzPatrick and Nine Mile Point impingement

rainbow smelt and spottail shiner in all lake
collections

collections

The representative important species (alewife, rainbo
smallmouth bass, yellow perch, threespine stickleback,. coh(

and brown trout) were identified from lake and FitzPatrick
Mile Point impingement collections. No threatened or e>

species vere collected during 1976.
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The following trends were observed from the lake collections:

The. abundance of gizzard shad in seine collections increased,

with the grea'test numbers recorded at NMPP transect

— The number of alewife, spottail shiner, and white perch caught

in gill nets was generally greater at either one or both plume

stations (FITZ-40-ft and NMPP-40-ft) at sometime during the

year.

For alewife, yellow perch, white perch, rainbow smelt, and

smallmouth bass, no differences could be discriminated between

experimental and control site-collected fish for gonad

maturation and fecundity.

Alewives exhibited a similar annual cycle of relative abun-

dance in gill nets as in impingement collections; the same was

generally true for rainbow smelt. Recruitment of young-of-the-

year alewife and rainbow smelt was observed in collections from

both impingement and gill nets.

Alewife numerically dominated the FitzPatrick and Nine Mile Point
impingement collections from April thxough July, threespine
stickleback from April through June at the Nine Mile Point plant
and„ from May through July at the Fitzpatrick plant, and rainbow

smelt from March through May and November-December at both plants.
The estimated total annual impingement for the James A. FitzPatrick
Nuclear Power Plant was 4.3 million fish (89.9X alewife, 6.0X

rainbow smelt, and 2.2X threespine stickleback). Annual impingement

at the Nine Mile Point Nuclear Station Unit 1 was 3.4 million fish
,(89.1X alewife, 4.4X threespine stickleback and 4.0X rainbow smelt).

II-8
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Length frequency distribution of alewife, rainbow smelt, white
perch, yellow perch, smallmouth bass, and threespine stickleback
from impingement collections appear to be more representative of the
lake population than that from gill net collections. Young alewives
represented a larger proportion of impingement samples than of gill
net collections due to the inability of the gill nets to collect
younger fish (i.e., one and two years old).

(

i
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III. INTRODUCTION

A. OBJECTIVES OF STUDY

Ecological studies in the Nine Mile Point vicinity during l976

represent the continuing efforts of the Power Authority of the State

of New York (PASNY) and Niagara Mohawk Power Corporation (NMPC) to
evaluate the impact of existing a'nd proposed power station opera-

tions at the site on the local aquatic ecosystem of Lake Ontario.

Ecological studies began at the site in l963 and have increased in
scope and diversity since that time.

This annual report fulfills the utilities'ommitment to assess

aquatic impacts of power stations, and the monitoring requirements

imposed by the Nuclear Regulatory Commission (NRC) in their licenses .

issued to the Nine Mile Point Nuclear Station Unit l (Docket
g'50-220) and the James A. Fitzpatrick Nuclear Power Plant (Docket

f50-333). Certain aspects of these studies have been extended

beyond the NRC requirements to provide a fuller understanding of
potential impacts.

The program is designed to provide the following information in
addition to fulfilling the requirements noted above:

postoperational data relating to the aquatic ecology in the

vicinity of Nine Mile Point Nuclear Station Unit l and the

James A. Fitzpatrick Nuclear Power Plant

analyses of the field data for both stations for use in
regulatory submissions such as NPDES Permit applications and

requests for alternative effluent limitations.

III-I
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— analyses to support recommended levels at which the monitoring
of the aquatic environment should be continued in order to
assure the protection of the ecosystem over the life of the

s tat ions.

-)

B. NUCLEAR STATION DESCRIPTION

1- General Description

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 Power Plant which

began commercial operation on 28 July 1975. Between November 1974

and July 1975, the FitzPatrick plant went through a period of
s tar t-up testing during which there was intermi t tent operation at
increasingly high power levels (LMS 1976). A third nuclear station
is under construction at this site (Nine Mile Point Nuclear Station
Unit 2), with commercial startup anticipated in the autumn of 1982.

~ .l

Figure III-1 presents a map of the area indicating the sampling

transect locations and the general location of the two nuclear power

stations. For the purpose of this study, the "vicinity" o f Nine

Mile Point is defined as the area within a three-mile radius of the

generating station.

The operating station, Nine Mile Point Nuclear Station Unit 1, and

the future station, Nine Mile Point Nuclear Station Unit 2, are

owned and operated by Niagara Mohawk Power Corporation. Both

stations will occupy the same 900-acre site in the Town of Scriba,

Oswego County, New York. Immediately adjacent to this site is the

702-acre site owned by the Power Authority of the State of New York.
This is the site of the James A. Fitzpatrick Nuclear Power Plant.

III-2 4
Lawler, Matusky O'kelly Engineers



NINE MILE POINT ECOLOGICAL STUDY AREA

TORONTO

/gr

LAKg—--ONTARIO—-~
olNCOO(

~ NOCHKITCN

LOCATION MAP

NMPW

NMPP /FITZ

NMPP

FITZ

1oo

00

40

NMPE

0
NINE
MILE

POINT
STATION

+ zo

JAMES A. FITZPATRICK. P o

POWER PLANT
(p

P

~ INTAKE
CI DISCHARGE

50
ALCAN ALUMINUM CORP.

0 I/2

STATUTE MILES



Operating, intake, and discharge characteristics of the Nine Mile
Point and Fitzpatrick nuclear stations are presented in Table III-1.
The James A. Fitzpatrick Nuclear Power Plant intake is located in
approximately 24 ft of water with the intake openings facing toward

shore. The Fi tzpa trick d ischarge is a high-velocity mul t ipor t
diffuser located in 30 ft of water approximately 300 ft lakeward of
the intake. The discharge is designed to achieve high dilution of
the discharge waters with ambient lake water in the .near-f ield
submerged jets. The Nine Mile Point Unit 1 intake is located in
approximately 25 ft of water to the west of the FitzPatrick intake
and discharge. The Nine Mile Point Unit 1 intake withdraws water

from 360'n the horizontal plane. The Nine Mile Point Unit 1

discharge is located inshore of the intake in approximately 17 ft of
water and discharges through a 360'orizontal angle. The Nine Mile
Point discharge design 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 is such that the main influence of plant operations
would. be at the 20 and 40-ft depth contours in the lake at the NMPP

and FITZ transects.

0)

J

2. 1976 Operatin Histor in Relation to the Biological Sampling

~Pro ram

Tables III-2 through III-5 summarize the electrical output (gross
megawatts) of both plants from January through December 1976 during
lake and in-plant ( i.e., impingement, entrainment, and viab ility
sampl ing) col lee t ions. Dur ing the April-December lake sampling

period, there were a total of four days recorded for the Nine Mile
Point plant and eight days for Fitzpatrick when the daily generation

( from 0000-2400 hrs) was zero; these outages occurred simultaneously

III-3 ~ i
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TABLE III-1

NINE MILE POINT AND JAMES A, FITZPATRICK NUCLEAR STATIONS CHARACTERISTICS

OPERATING CHARACTERISTICS

Generating capacity (MMe)

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

Heat rejection (BTU/hr)

Cooling water temperature
Rise ('F)

Nine Mile Point
UHIT 1

610

250000
18000

4.0 x 10
9

31.2

James A. FitzPatrick

821

352300
17900

F 7 x 10
9

31.5

STRUCTURAL CHARACTERISTICS

Length oE main tunnel
from existing shoreline

Intake

850 ft

Discharge

335 ft

Intake

900 ft

Discharge

1260 Et

Number of openings

Size of opening 5.5 Et high x 10.3
ft wide

3.5 ft high x 7.3
ft wide

12

8 ft x 17 ' 2.5 Et
Et wide (inside diameter)

Other dimensions

Velocity through openings

Tunnel velocity

Tunnel cross-section

Mater velocity at screens

Mater depth at structure

3 Et sill
6 in roof

1.8 fps

8 fps

,78 ft
0.85 Eps

24.5 ft.(LMD)

3 ft sill
6 in roof

4 fps

8 fps

78 ft

17 Et (LWD)

3 Et sill
2 ft roof

1.2 fps

1.4 fps
(maximum)

117 ft
1.4 fps

24 ft (LWD)

5-6 Et above lake bed
Double ports at 150 Et
spacing

14 fps

4.7 fps

117 ft

30 ft (LMD)
(aver.)

Water depth to top
of structure 15.3 Et (LWD) 10 ' Et (LWD) 10 ft (LWD) . 23 ft (LWD)

(aver.)

Total Flow 268000 gpm
(597 cfs)

268000 gpm
(597 cfs)

370200 gpm
(825 cfs)

370200 gpm
(825 cfs)



TABLE III-2

PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT) DURING LAKE COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES Ao FITZPATRICK
NUCLEAR POWER PLANT — 1976

NINE MILE POINT FITZPATRICK

DATE

7 APR
9 APR

14 APR
19 APR
20 APR
21 APR
22 APR
29 APR
30 APR

NO. CIRC~
WATER PUMPS

PLANT LOAD*
MWe

0
0
0

90
147
334
377
520
540

NO+ CIRC ~

WATER PUMPS
PLANT LOAD

(MWe)

601
671
700
687
697
676
558
726
692

10 MAY
11 MAY

13 MAY
14 MAY
22 MAY

23 MAY
24 MAY
25 MAY

28 MAY

560
565
572
536
562
536
546
572
591

743
739
315

0
727
704
770
781
778

2 JUN
4 JUN
8 JUN
9 JUN

14 JUN
15 JUN
16 JUN
17 JUN
18 JUN
21 JUN
23 JUN
24 JUN
28 JUN
29 JUN
30 JUN

1 JUL
6 JUL
7 JUL

15 JUL
16 JUL

570
580
577
578
576
576
584
585
584
578
336
214
576
577
583

579
477
479
344
365

771
NA

516
693
778
785
782
775
139
710
446
505
714
755
215

248
771
773

0
0



TABLE III-2 (Continued)

PLANT OPERATING CONDITIONS (ELECTICAL OUTPUT) DURING LAKE COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES A. FITZPATRICK
NUCLEAR POWER PLANT — 1976

NINE MILE POINT FITZPATRICK

DATE

19 JUL
21 JUL
27 JUL
28 JUL

NO. CIRC ~

WATER PUMPS
PLANT LOAD

MWe

498
524
514
514

NO. CIRC.
WATER PUMPS

PLANT LOAD
(MWe)

637
462

0
73

2 AUG

3 AUG

4 AUG

9 AUG
10 AUG

11 AUG

12 AUG

18 AUG

19 AUG

20 AUG
23 AUG
25 AUG

26 AUG
27 AUG

1 SEP
2 SEP
3 SEP

4 SEP

7 SEP
8 SEP

9 SEP
13 SEP
15 SEP
16 SEP
20 SEP
23 SEP

24 SEP
25 SEP

g6 SEP
28 SEP
29 SEP
30 SEP

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

522
523
526
468
532
526
531

57
377
461
516
520

NA
522

525
529
532
533
5'32
529'32
532

NA
523
521
546
556
557
556
558
557
556

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

751
748
747
769
771
771
783
792
791
785
786
789
786
763

603
723
772
780
786
785
782
735
733
731
730
735
730
733
733
733
730
730



TABLE III-2 (Continued)

PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT) DURING LAKE COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES A. FITZPATRICK
NUCLEAR POWER PLANT - 1976

NINE MILE POINT FITZPATRICK

DATE

4 OCT

5 OCT
6 OCt
8 OCT

11 OCT

12 OCT

13 OCT
15 OCT

19 OCT
20 OCT
27 OCT
30 OCT
31 OCT

2 NOV

3 NOV

9 NOV
12 NOV

15 NOV

16 NOV
25 NOV

26 NOV

27 NOV

NO+ CIRC ~

WATER PUMPS
PLANT LOAD *

549
551
552
553
553.
548
550
549
536
536
550
572
564

574
585
548

0
200
436
581
577
575

N00 CIRC ~

WATER PUMPS

3
3
3
2

'2
2
2
3
3

PLANT LOAD *
MWe

721
729
728
607

0
0
0

322
512
530
712
581
682

778
770
435

0
48

421
513
605
660

2 DEC

4 DEC
6 DEC
8 DEC

10 DEC
14 DEC

15 DEC
16 DEC

19 DEC

20 DEC

578
577
572
567
564
585
584
583
585.
584

735
688
707
736
718
738
644
NA

587
675

*From LMS field data taken at time of collection
NA Not available



TABLE 'III-3
PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT DURING IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION VNIT 1 and JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1976

NINE MILE POINT FITZPATRICK

DATE

ANUARY 1976
2-3
5-6
7-8

9-10
12-13
14-15
16-17

(
19-20

i 21-22
~ 23-24

26-27
l 28-29

30"31

NUMBER OF
CIRCUL'ATING
WATER PUMPS

MEAN*
ELECTRICAL OUTPUT

(MWe)

557.5
580.0
586.0
588.0
586.0
561.5
560.0
564.0
567 5
553.0
571.5
571.0
570.0

NUMBER OF
CIRCULATING
WATER PUMPS

3
2
2

2/3
3

b3/2
1

1

1

1

1

1

MEAN~~
ELECTRICAL OUTPUT

(MWe)

506.0
572 '
580.0
652.5
800.0
800 5
236.5

UNIT DOWN

VNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

VNIT DOWN

EBRUARY
2-3
4-5
6-7

9-10
11-12
13-14
16" 17
18-19
20-21
23-24
25-26
27-28

569 5
544.0
552+0
545.0
543.0
530.0
526.5
548.5
552.0
545.0
544.0
543.5

UNIT DOWN

UNIT DOWN

UNIT DOWN

VNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

MARCH
1-2
3-4
5-6
8-9

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

31-APR 1

2
2
2
2
2
2
2
2

2/1
2

2

2

2
2

459. 0
UNIT DOWN

271 '
486 '
528.0
544.5
531.0
528 '
384.0
130. 5

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOP
184. 0
369.5
518 '
505.0

APRIL
2-3
5-6
6-7
7-8

9-10
12-13
14-15
16-17
19-20
20-21
21-22
23«24
24-25
25-26
26-27
28-29
29-30

30-MAY I

\
2

2

2

2
2

2

2/1
1/2

2
2
2
2
2
2
2
2
2

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DO(N
118.5
240.5
355.5
387 '
399.5
431 '
479.5
513.0
530.0
543.5

567.5
531.5
602.5
607.5
688.5
713.5
692.0
700 '
700.0
686.5
617.0
677.5
709.5
715.0
720 5
729.5
709.0
678.5



TABLE III-3 (Continued)

PLANT OPERATING CONDITBONS ELECTRICAL DURING IMPINGEMENT COI.LECTIONS Continued

NINE MILE POINT'NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK NUCLEAR POWER PLANT- 1976

NINE MILE POINT FITZPATRICK

DATE

MAY
3-4
4-5
5-6
6-7
7-8

10-11
12-13
14-15
17-18
19-20
'20-2 1

21-22
22-23
23-24
24"25
25"26
26"27
28-29

31-JUN

UNE
2-3
4-5
7-8

9-10
1 1-12
14-15
16-17
18-19
21-22
23-24
25"26
28-29

30-JUL

ULY
2-3
5-6
7-8

9-10
12-13
14-15
16-17
19-20
21-22
23-24
26-27
28-29
30-3 1

UGUST
2-3
4-5
6-7

9-10
1 1-12
13-14
16-17
18-19
20-21
23-24
25-26
27-28
30"31

NUMBER OF
CIRCULATING
WATER PUMPS

2
2
2
2
2
2
2
2
2
2

'

2
2
2
2
2

2

2

2

MEAW
ELECTRICAL OUTPUT

(MWe)

546.5
548 '
547.5
550.0
553.0
562.5
569.0d
270.0
353 '
461is
516.5
556.0
549 '
541.0
559 '
576 '
586.5
588.0
562.0

576 '
577 '
575.5
578.5
580.0
576,0
584.5
584.0
581.0P
275 '
523.0
576.5
578.0

536.0
479.0
477.0
206 '

UNIT DO(N
219. 5
376.0
511.5
529.0
531 '
517 '
513.0
512. 5

522.2
525.0.
206.2
500.0
528.7
530.5
442.5.
217.2'79.6

518 '
519. 8
523.0
521.6

NUMBER OF
CIRCULATING
WATER PUMPS

3
3
3.
3
3
3
3
2

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

3
3
2
3
3
3
3
2

d3/2
3
3

3/2

3
3
3
3
3
2
2
3

3/ZP
2

2
2
3

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

3/28

MEAN~~
ELECTRICAL OUTPUT

(MWe)

735.5
734.5
744.0
749.0
750.5
741.0
526.0

UNIT DOWN

572.0
730.0
743.5
736.5
715: 5

737 '
775.5
781.0
781.5
777.0
776 '

771. 0
175. 5
498 '
728 '
771 '
781.5
778.5P
168. 5
741 ~ 5
47s.sE
744.0
753.0h
231 '

688.0
769.0
771.0
7S1.0i
740.0

UNIT DOPJ
56.5

679'01
231.0

UNIT DOWN

UNIT DOWN

271. 5
665.0

749. 5
747. 0
678.5
770.0
777.0
781.0
788.0
791 '
786.5
789.0
787.5
692.5
403.5



TABLE III-3 (Continued)

PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT DURING IMPINGEMENT COLLECTIONS Continued)

NINE HILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

NINE MILE POINT FITZPATRICK

DATE

EPTEHBER
1-2
3-4
6-7
8-9

10-11
13-14
15-16
17-18
20-21
22-23
24"25
27-28
29-30

CTOBER
1-2
4-5
6-7
8-9

11" 12
13-14
15-16
18-19
20-21
22-23
25-26
27-28
29-30

OVEMBER
1-2
3-4
5-6
8-9

10-11
12-13
15-16
17-18
18-19
19-20
22-23
24"25
26-27
29-30

DECEHBER
1-2
3-4
6-7
8-9

10-11
13-14
15-16
17-18
20-21
22-23
24-25
27-28
29-30
1-JAN 1 19 77

NUMBER OF

CIRCULATING
WATER PUMPS

NO 8

MEAN*
ELECTRICAL OUTPUT

(we)

527 '
532.4
528 '
530 41
531.5
530.7
522 '
510.6
519.8
539 '
556.8
557.7
556.5

553.9
549. 9
551. 2
552.7
550.3
550.7
549.0
534.6
535.8
451.2
495.8
557.0
572 4

568.6
585.8
584.1
562.6

UNIT DOWN

UNIT DOWN

318.1P
553 '
585.8
586.0
582.3
575.8
575.8

579 '
576.0
569.4
566.6
527 '
583.5
583.7
584 '
583.8
584.4
584.4
582.3
585 '
582.9

NUMBER OF
CIRCULATING
WATER PUMPS

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

3
3

M3/2
2

2

2
2
2

2/3
3
3
3

3
3
3
3
2
2
2
3

2
2
2
3
3

3
3
3
3
3

R3/2
2
3
3
3
3
3
3

HEAN**
,ELECTRICAL OUTPUT

(MWe)

663.0
776 '
784.0
783.5
729 '
733.0
732.0
728.5
731.0
732 '
731.5
733.0 .
730.0

727 ~ 0
725.0
727.5
365.0

UNIT DOWN

48.5P
346.0
475+5
531.5
583.0
715.5
710.0
634.0

753 '
770 '
665.5
S86.Sq

15.0
UNIT DOWN

234.5
692.0
380.5

12 '
UNIT DOWN

389.0
632.5
736.0

735 '
702 0
721,0
737 '
719 0
738 0
324 ~ 0
261 as
703.0
739.0
724.5
739.5
742.0
725.5



TABLE III-3(Continued)

FOOTNOTES: PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT) DURING IMPINGEMENT COLLECTIONS

*Nine Mile Pbint Unit dl "401" Monthly Report (Niagara Mohawk Power Corp., 1976);
mean of the daily means for each collection period

s*James A. Fitzpatrick Nuclear Power Plant "401" Monthly Report (Niagara Mohawk Power
Corp., 1976); mean of the daily means for each collection period

NINE MILE NUCLEAR STATIONS UNIT 1

Circulatin Water Pum s

Two pumps operating 1000-2100 hrs 19 Mar and 0700-1000 hrs 20 Mar, one pump operating

b
2100 hrs 19 Mar - 0700 hrs 20 Mar
Two pumps operating 1000 hrs 16 Apr - 0907 17 Apr, one pump operating 0907-1000 hrs 17 Apr
Two pumps operating 1000-1445 hrs 19 Apr and 0730-1000 hrs 20 Apr; one pump operating
1445 hrs 19 Apr - 0730 hrs 20 Apr

Electrical Generation

UNIT DOWN ~ plant off-line during impingement collection
b
Unit down 1900 hrs 22 Mar - 1000 hrs 23 Mar
Unit dovn through 18 Apr, unit down 1600 hrs 19 Apr - 0700 hrs 20

Apr'Unit

dovn 0000-0700 hrs 20 Apr; collection 1000 hrs 20 Apr - 1000 hrs 21 Apr
Unit down 0300-1000 hrs 15 May

fMean electrical output for 18 Jun only
Unit down 1500 hrs 23 Jun - 1000 hrs 24 Jun

h
Unit dovn 2209 hrs 9 Jul - 1000 hrs 10 Jul

.Unit down 1000-1146 hrs 14 Jul

.Unit down 1610 hrs 6 Aug - 1000 hrs 7 Aug

kUnit down 1606 hrs 17 Aug - 1700 hrs 18 Aug; collection '1012 hrs 18 Aug - 1012 hrs 19 Aug

1Mean electrical output for 25 Aug
Mean electrical output for 10 Sep
Mean electrical output for 16 Sep
Mean electrical output for 20 Oct
Unit down after 1000 hrs 9 Nov collection

Pplant on-line for 1000 hrs 15 Nov collection

JAMES Ao FITZPATRICK NUCLEAR POWER PLANT

Circulatin Water Pum s

Tvo pumps operating 1000-1506 hrs on 9 Jan; Three pumps operating 1506 hrs 9 Jan - 1000 hrs
blO Jan

Three pumps operating 1000-1500 hrs 16 Jan; Tvo pumps operating 1500 hrs 16 Jan - 1000 hrs
17 Jan
Two pumps operating 1000 hrs 17 May - 0111 hrs 18 May; Three pumps operating 0111-1000 hrs

dig May
Three pumps operating 0500-1350 hrs 23 Jun; Two pumps operating 1350 hrs 23 Jun - 0500 hrs
24 Jun
Three pumps operating 0500-0652 hrs 30 Jun; Tvo pumps operating 0652 hrs 30 Jun - 0500 hrs

fl Jul
Three pumps operating 0500-1520 hrs 21 Jul; Two pumps operating 1520 hrs 21 Jul - 0600 hrs
22 Jul

EThree pumps operating 1000-1947 hrs 30 Aug; Tvo pumps operating 1947 hrs 30 Aug - 1000 hrs
h31 Aug

Three pumps operating 1000-1828 hrs 8 Oct; Two pumps operating 1828 hrs 8 Oct - 1000 hrs
.9 Oct
Tvo pumps operating 1000 hrs 22 Oct - 0605 hrs 23 Oct; Three pumps operating 0605"1000 hrs

.23 Oct
JThree pumps operating 1000 hrs 18 Nov - 0053 hrs 19 Nov; Two pumps operating 0053-1000 hrs

19 Nov
Three pumps operating 0700-'2150 hrs 15 Dec; Two pumps operating 2150 hrs 15 Dec - 0700 hrs
16 Dec

Electrical Generation

bVnit down
Unit down

dUnit downc

Unit dovn
Unit downfUnit down

approximately 1500 hrs 16 Jan - 1000 hrs 17 Jan
1000-1700 hrs 24 Mar, mean electrrcal output for 25 Mar only
1200 hrs 13 May, collection 1037 hrs 12 May - 1037 hrs 13 May
during collection 1037 hrs 14 May - 1037 hrs 15 May

1045 hrs 4 Jun - 1020 hrs 5 Jun
1120 hrs 18 Jun - 1100 hrs 19 Jun



TADLE 111-3(Continued)

FOOTNOTES: PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT DURING IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

Electrical Generation (Continued)

(Continued)

SUnit
h.Unit
1
. Mean
J ~„Unit
1Vnit
Unit
Unit

nUnit
0Unit
PUnit
qUnitrUnit
s Unit
Unit

uUnit
VUnit
Unit

XUnit

dovn 1430 hrs 23 Jun - 0200 hrs 24 Jun
down 0652 hrs 30 Jun - 0416 1 Jul
electrical output for 10 Jul only
dovn after 1015hrs 13 Jul collection
dovn during collection 1015 16 Jul - 1015 17 Jul
down 1900 hrs 21 Jul - 0600 hrs 22 Jul
down 0600-1651 hrs 28 Jul
down 1947 hrs 30 Aug - 1000 hrs 31 Aug
down after 1015 hrs 9 Oct collection
down 0700 hrs 13 Oct - 0700 hrs 14 Oct
down after 1033 9 Nov collection
dovn during collection 0710 hrs 10 Nov 0700 hrs ll Nov
dovn 1115-1836 hrs 15 Nov
down 0053-0700 hrs 19 Nov
down during collection 1033 hrs 19 Nov - 1033 hrs 20 Nov
on-line(0620 hrs 24 Now) during collection 0720 hrs 24 Nov - 0700 hrs 25 Nov
dovn 0045-0700 hrs 16 Dec
dovn 1035-1804 hrs 17 Dec



TABLE III-4
PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT DURING REGULAR

ENTRAINMENT PROGRAM

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES Ao FITZPATRICK
NUCLEAR POWER PLANT — 1976

NINE MILE POINT JAMES Ao FITZPATRICK

DATE

7 JAN
14

4 FEB
18

3 MAR
17

14 APR
28

NO. CIRC.
WATER PUMPS

NS
NS

NS
NS

NS
NS

0
526 '

0
524-528

PLANT LOAD
(MWe)

MEAN

NO CIRC+
WATER PUMPS MEAN

579.8
800.7

RANGE

579-581
799-803

704.2
734 '

702-706
732-738

PLANT LOAD
(MWe)

5 MAY
12
19
26

2 JUN
9

16
23
30

3 JUL
7

14
21
28

4 AUG

11
18
25

1 SEP
Sc

22

6 OCT
20

3 NOV
17

1 DEC
15

NS

NS

NS
NS

564.0
590.0
471.8
605.5

596 '
598.8
604.8
150.2
599.3

597.0f
493.3
206.5
539 '
531.5

543.2
547.8
180.8
537 '
544.0
548.8
560.8

574.0
554.2

563-566
582-593
451-487
594-613

591-603
596-600
604-605

0-601
597-601

492-495
0-305

525-546
530-532

538-546
539-552

0-361
536-540

543-545
548-549
558-563

569"578
553"555

3
3

3/2
2

NS
3
2

3/2
2

3
3/2

740.8
740.1
730.5
780 '
776 '
720.2
780.2
288.5.

14. 8

769.8
0

229.5
221.0

745.8
771 '
793.2
789.0

625.0
784.0
733.5

727 '
534.0

770.5
639+5

737.0
473.5

740-741
738-742
721-741
778-781

772-778
678-752 I

775-785
0-778
0- 59

768-772
0
0-772
0-492

743-747
770-774
791-794
787-791

596-654
780-787
733-734

727-728
533-535

770-771
563-716

736-738
210-737

8
Ichthyoplankton collections: 1100, 1700, 23, and 0500 hrs at both plants prior

bto 22 Sep; only 1100 and-2300 hr collections at FitzPatrick from 22 Sep — 15 Dec
From LMS field data taken at time of collection ~

c
Gammarus enumeration also at FitzPatrick

d
3 pumps: 1100 hr sample; 2 pumps: 1700, 2300, 0500 hr samples

3 pumps: 1100 hr sample; 2 pumps: 2300 hr sample

f 1100 hr sample

- ~ Not applicable
NS ~ No sample



TABLE 111-5

PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT DURING VIABILITYSAMPLING PROGRAMS
JAMES A. FITZPATRICK-NUCLEAR POMER PLANT 1976

PLANT LOAD MMe
PLANT VIABILITY SIMULATIONS LAKE VIABILITY

DATE
DAY/

NIGHT

NO. CIRC. PHTYO-
'MATER PLANKTON

R-I R 2PUMPS

ZOO-
PLANKTON CAHMARUS

R I R-2 R I R-2

ICHTNYO
PLANKTON

PHYTO-
PLANKTON

R-I R-2 R-1 R-2

ZOO-
PLANKTON CAMMARUS
R-I R-2 R-I R-2

ICHTHYO-
PLANKTON

PHYTO-
PLANKTON

R-I R-2 R-I R-2

ZOO-
PLANKTON

ICHTNYO-
PLANKTON

R- I R-2 R-I R-2

14 APR

28

703
706
706
732

703
706
706
732

703
704
737
732

703
704
737
732

NO
732

740
732

740
732

740
732

12 HAY

26

737
739
783
780

737
739
783
780

738
741
782
781

738
741
782
781

738b 738b
739 739
782 782
781 781

7386
739
782
781

738b 737 737
739 739 739
782
781 780 780

739
741

781

739
741

739 739
741 741

781 781 781

739
741

781

739
741

781
782 782 782 782 NA NA

9 JUN

23
28

770
777
778
778

770
777
778
778

654
741
778
778

654 678
741 741
778 778
778 778

678
741
778
778

678
741
778
778

678
741
778
778

770
777

770
777

778 778

654
Nl
778

654
741

778 778 778
782 782

678
741
775
778

678
741
775
778

20 JUL

29

Nh
748
539
613

748
539
613

NA
754
541
613

NA

759
541
614

754 754

613 613

NA
754
539
613

754f
539
613

NA

753
Nh

753

613 613

NA
759

617

Nh
763 754 754

617 Nh Nh

NA
754

Nh

Nh
759

541 541 541 541

NA

Nh
Nh
NA

NA
NA

Nh
NA

11 AUC

25

773
768
791
790

773
768
791
790

772
770
790
790

772
772
790
790

770

789

770

789

772
770
791
789

772
770

789

772
770

772
770

789 789

772
771

788

772
771 770 770

788 787 787

770

787

770

787
791 791 791 791

772
770
790
789

772
770
790
789

8 SEP

22

786 786
780 780
734 734
733* 733

787
780
735

787
781
735

780 780
787
780
734

787
780
734

786
780
734
733

787
780
734
727

787
781
734

786
782
734

781 781
787.
781
735

787.
781
735

27 734 734 734 734 734 735 735 734 734 734 734

6 OCT

20

728
728
534
534

728
728
534
534

728
729.
533'35

728
729.
5333
536 535 535 535

728
729

728
727

535 533 533

728
727

536

728
727

536 535 535 535 535
537 537 537 537

3 NOV

17

770
770
646
706

770
770
646
706

770
770
661
716

770
770
664
741 706 706 706

771
769

k 653
706 697

771
769
653
697

770
769
664
741

770
769

Nh
740 741 741 741 741

I DEC

9
10
15
19

736
738
739
738
737

736
738
739
738
737

623 623

735
738

587
630

735
739

591
634 630 630 630

736 736
739. 739
739 739

738 738

630 619 619

736
739

594
635

736

594
635 630 630 630 630

Plant loads from LMS viability sample history sheets nnd impingement field data sheets. Loads listed under plant viability are for intake snd discharge
samples unless otherwise noted. Loads listed under simulation are for 2 and 3 unless otherwise noted.

b2v Simulation
Intake ~ 739,

dlntake ~ 782
''imulation

flntake ~ 778,
Intake ~ 539 '

~ Day
N ~ Night

Siaaulation ~

Discharge ~ 741
Discharge ~ 781
~ 780, 3'imulation ~
Discharge ~ 782
Discharge ~ 541

738

781

hlntake 791, Discharge
.Intake 789, Discharge
.2'imulation ~ 781,

3'klntake533, Discharge
Intake ~ 706, Discharge
2 Siaaulation ~ 630,

3'A

~ Not available

~ 790
~ 790
Simulation ~ 782
~ 537
~ 716 .
Siaaulation « 634



at both plants only on 12 November. The maximum "daily average"

gross electrical outputs during lake collections were 591 and 792

MWe for the Nine Mile Point and Fitzpatrick plants, respectively.
Therefore, both plants were operating at essentially full capacity
during the majority of the lake sampling program.

~ )

Only sixteen of the 168 impingement collec tions at the Nine Mile

Point station and 35 o f the 167 impingement collec tions at the

Fitzpatrick plant were conducted during plant outages in 1976. The

outages were coincident between plants during the impingement

collections from 1000 hrs on 3 May to 1000 hrs on 4 May, and from

1000 hrs on 12 November to 1000 hrs on 13 November.

One set of the 25 regular entrainment collections at the Nine'ile
Point plant and six sets of the 34 regular entrainment collections
at the Fitzpatrick station were obtained during plant outages. The

viability sampling program was conducted only on tho'se days when the

Fitzpatrick plant was generating; the electrical output during the

14 April-19 December sampling period ranged from 533 to 791 mega-

watts.

Tables III-6 through III-9 summarize the temperature rise (AT) for
both plants during lake -and in-plant sampling for the respective

sampling periods dur ing 1976 ~

C. A VATIC MONITORING PROGRAM SUMMARY

The studies in the Nine Mile Point vicinity included an analysis of
virtually all aspects of the aquatic community. Table III-10
summarizes the extent of the program and the scheduled intensity of
.the various sampling e fforts. Table III-11 and III-12, respec-

tively, summarize the actual lake and in-plant collections by date.
The 1976 lake sampling effort ranged from collections on 33X of the

III-4
OI

Lawler, Matusky O'kelly Engineers



TABLE III-6

PLANT OPERATING CONDITIONS (4,T) DURING LAKE COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES A." FITZPATRICK
NUCLEAR POWER PLANT - 1976

( C)

DATE NINE MILE POINT JAMES A. FITZPATRICK

7 APR
9 APR

14 APR
19 APR
20 APR
21 APR
22 APR
29 APR
30 APR

0.2
0.2
0.4
4.5
5.7'.5

10.4
13.9
13.9

13. 9
15.6
15.6
15.6
15.6
15.6
13.3
16.7
16.7

10 MAY
11 MAY

13 MAY
14 MAY
22 MAY
23 MAY

24 MAY
25 MAY
28 MAY

2 JUN
4 JUN
8 JUN
9 JUN

14 JUN
15 JUN
16 JUN
17 JUN
18 JUN
21 JUN
23 JUN
24 JUN
28 JUN
29 JUN
30 JUN

1 JUL
6 JUL
7 JUL

15 JUL
16 JUL

14.8
14.9
15.1
14.4
15.1
14.6
14.7
15.4.
15.9

15.6
15.8
15.7
15.9
15.8
16.1
16.4
16.3
16.6
16.9
16.8
15.4
17.2
17.5
17.2

17.1
13.7
14.3
10.9
12.3

16.7
16.7

7.2'.2'6.7

15.6
17'2
17.8
17.8

17.8
8.9

15.0
15.6
17.8
17.8
17.2
17.2
3.9

15.6
10.0
13.3
17.2
17.8
5.0

8.3
17.2
17.2
0.0
0.6



TABLE III-6
PLANT OPERATING CONDITIONS (hT) DURING LAKE COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES A. FITZPATRICK
NUCLEAR POWER PLANT - 1976

hT ('C)

DATE NINE MILE POINT JAMES A. FITZPATRICK

19
21
27
28

JUL
JUL
JUL
JUL

16.5
16.2
16.3
16.2

14.4
11.1
0.0
4,4

2 AUG

3 AUG

4 AUG

9 AUG
10 AUG
11 AUG

12 AUG

18 AUG
19 AUG
20 AUG
23 AUG

25 AUG

26 AUG
27 AUG

1 SEP
2 SEP
3 SEP
4 SEP
7 SEP
8 SEP

9 SEP
13 SEP
15 SEP
16 SEP
20 SEP
23 SEP
24 SEP
25 SEP
26 SEP
28 SEP
29 SEP
30 SEP

13. 6
14.4
16. 1

15. 6

16.3
16.2
16.4

-

3.7'3.6

14.6
16.1
16.1
16.3
16.3

16.6
16.7
16.0
16.6

~ 16. 9
16. 6
16.4
16 9
16.7
16.7
16.5
16.8
17.3
17.1
17.1
17.1
17.1
16.9

16.1
16.1
16.1
16 7

16.7
16.7
17.2
17 8
17.8
17.8
17.8
17.8
17.8
17.8

17 '
16.7
17.2
'16. 7
17.2
17.8
17.8
16.7
16 7

16.1
16.1
16.7
16.1
16.7
16.7
16.1
16.1
16.7

0



TABLE III-6
PLANT OPERATING CONDITIONS (dT) DURING LAKE COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES'A. FITZPATRICK
NUCLEAR POWER PLANT - 1976

~T =-('C)

DATE NINE MILE POINT JAMES A. FITZPATRICK

4 OCT
5 OCT

6 OCT

8 OCT
11 OCT
12 OCT

13 OCT
15 OCT
19 OCT
20 OCT
27 OCT
30 OCT
31 OCT

17.2
16.8
16.0
16.0
16.5
16.6
15.5
16.3
16.3
16.2
16.3
17.2
16.9

16.1
16.7
16.1
14.4
0.6
0.6'.6

10.6
14.4
15.6
15.6
13.3
14.4

' NOV

3 NOV

9 NOV
12 NOV

15 NOV
16 NOV

25 NOV

26 NOV
27 NOV

16.8
17. 1"

15.5
UNIT DOWN

9.6
13.3
16.9
16.8
16.6

17 '
17.2
9.4

7.2'.3'3.3

13.9
13.9
15.0

2 DEC
4 DEC

6 DEC

8 DEC
10 DEC
14 DEC
15 DEC
16 DEC

19 DEC
20 DEC

17.2
16.9
16.9
17.0
17.2
18.6
17.5
15.8
16.3
16.6

16.7
15.6
16.1
16.7
16.1
17.2
17.2
3.9

13.3
15.6

Mean Discharge — Mean Intake Temperature ('C) for collection date; from Nine
Mile Point Unit 81 "401" Monthly Report (Niagara Mohawk Power Corp., 1976)
Mean Discharge - Mean Intake Temperature ('C) for collection date; from James
A. FitzPatrick Nuclear Power Plant "401" Monthly Report (Niagara Mohawk Power
Corp., 1976)
Plant off-line for some portion or entire day

UNIT DOWN ~ Plant off-line, no temperature data available



TABLE .III-7

PLANT OPERATING CONDITION (AT) DURING IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK
NUCLEAR POWER PLANT — QUA'RY — MARCH, 1976

DATE NMP FITZ DATE NMP FITZ

JAN
2
3
5
6
7 .

8
9

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

FEB
2
3
4
5
6
7

9
10
11
12
13
14
16

14.8
14.9
15.2
15.6
15.6
15.7
15.6
15.6
16.0
15 '
14.9
15.0
15.3
15.4
16.1
16.1
16.1
16.1
16.1
14.3
15.2
15.2
15.2
15 2
'15. 1

15.2

15.1
15.1
15.1
14.2
14.3
14.5
14.4
14.5
14.4
14.5
14.3
13.

4'3.

9

17.2
15 6
16.1
16.7
16 7
16.7
16.1
15 0
17.8
17.8

„17 8
17.8
10.6
0.6
1.1
2.2'.7

1.1
3.9
6 1

8.3
7 '
6 1

3 9

2.2'.0

5.0
6.7
7.2'.6

4,4
4,4
5.6
4.4
3.9

3.3'.3'.2'.8

. FEB
17
18
19
20
21
23
24
25
26
27
28

1

2
3
4
5
6
8
9

10ll
12
13
15
16
17
18
19
20
22
23
24
25
26
27
29
30
31

14. 2
14.6
14.7
14.6
14.4
14.3
14.2
14.2
14.4
14.6
14.3

14.3
9.4
0.0
0.1
7.6
9 9

12.6
13.4
14.2
13.4
14.2
14.3
13.9
13.8
13.8
13.8
14.0
14.1
9.2
0 ~ 3
0 ~ 3
0.2
0.5
0.2
0.7
0.4
0.6

2.8
2.2',4

4,4
4.4
4,4
3 9

4.4
4.4
3.9
4,4

5 6
6.1
5.0
5.0
2.2'

~ 1

1 ~ 1

1.1
1.7
1.1
0.6
0.6
0.6
1.1
0 6
1 ~ 1

0.6
1.1
2.2'.6

3.9
8.3

12.2
15.0
15.6
15.0
15.0



PLANT OPERATING CONDITION

TABLE III-7 (Cont.inued)

(bT) DURING IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK
NUCLEAR POWER PLANT - APRIL - JUNE, 1976

DATE

APR
1

2
3
5

6
7
8
9

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

MAY
1

3

4
5
6

7

8
10ll
12

13
14
15
17

NMP

0.9
0 2
0.2
0.2
0 2
0.2
0.2
0.2
0.5
0.7
0.4
0.4
0.9
0.4
3.0
4.5
5.7
9.5

10 4
10.6
10.7
11.8
12.7
13.7
13.8
13.9
13.9

14.4
14.1
14.9
14 6
15.1
14.7
14.8
14.8
14.9
14 9

15.1
14 4

0 4
9.3

FITZ

13.3
13.9
13.9
11.1
13.9
13.9
13.9
15.6
15.6
16.1
16.1
15.6
15.6
15.0
15.6
15.6
15 6
15.6
13.3
15.0
15.6
16.1
16.7
16.1
16.1
16.7
16.7

15.6
17.2
16.7
16 7

16.7
16.7
17.2
16.7
16.7
16 7

7.2'.2'

'
15.6

DATE

MAY

18
19
20
21
22
23
24
25
26
27
28
29
31

JUN
1

2
3
4
5
7
8
9

10ll
12
14
15
16
17
18
19
21
22
23
24
25
26
28

29
30

NMP

10.7
12.5
13.2
14'
15.1
14.6
14 7

15.4
15.8
15.9
15.9
15.8
15.1

15.4
15.6
15.8
15.8
15.6
15.8
15.7
15.9
16.0
15.9
16.0
15.8
16.1
16.4
16.3
16 6
16. 7
16.9
16 8
16.8
15-4
15.2
16.6
17.2

17 5
17.2

FITZ

13.9
16.1
16.7
16.7
16.7
15.6
17.2
17.8
17.8
17.8
17.8
17.8
17.8

15.0
17.8

.17.8
8.9
0.6

14.4
15.0
15.6
17.2
17.2
17.8
17.8
17.8
17.2
17.2
3.9
6.7

15.6
17.2
10.0
13.3
16.1
17.8
17.2

17.8
5.0



TABLE II'I-7

PLANT OPERATING CONDITION (hT) DURING IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK
NUCLEAR POWER PLANT — JULY — 4 OCTOBER, 1976

DATE NMP FITZ DATE NMP FITZ

JUL
1

2

3
5
6
7

8

9
10
12
13
14
15
16
17
19
20.
21
22
23
24
26
27
28
29
30
31

AUG
2
3
4
5
6
7

9
10ll
12
13
14
16
17
18

17.1
16 9
15.0
14.3
13.7
14.3
14.2
13.8

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

10.9
12.3
12.9
16 5
16.6
16.2
16.4
16.5
16.9
16.6
16.3
16.2
16.1
16 3
15.9

13. 6
14.4
16.1
16.3
16.6
1.5

15.6
16.3
16.2
16.4
16.6
17.7
17.7
17.1

3.7'.3

13. 9
16.1
17.2
17.2
17.2
17.2
16.7
16.7
17.2
16.1
0.0
0.0
0.6
5.0

14.4
15.6
11.1
0.0
7.2'.7

0.0
0.0
4.4

13. 9
12.2
15.0

16. 1

16.1
16.1
16.1
13.3
15.6
16.7
16.7
16.7
17.2
17.2
17.2
17.2
17.8
17.8

AUG
19
20
21
23
24
25
26
27
28
30
31

SEP
1

2
3
4.

6
7
8

9
10
11
13
14
15
16
17
18
20
21
22
23
24
25
27
28
29
30

OCT
1

2
4

13.6
14'6
15.7
16.

1'6.

2
16.1
16.3
16.3
16.8
16.6
16 7

16.6
16.7
16 0
16.6
16.4
16 '
16.6
16.4
16 8
16.7
16.9
16.9
16.7
16.7
16.7
15.8
16.5
17.0
16.7
16.8
17.3
17.1
17 2
17.1
17.1
16.9

17.2
17 2
17.2

17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.2
17.8
17.2

17.2
16.7
17.2
16.7
17.2
17.2
17.8
17.8
16.1
16.1
16.7
16.1
16.7
16.1
16.1
16.1
16. 1

16.1
16-7
16. 7
16.1
16.7
16.1
16.1
16.1
16 7

16.1
16.1
16.1



TABLE III-7 (Continued)

PLANT OPERATING CONDITION (hT) DURING 'IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK

NUCLEAR POWHR PLANT — 5 OCTOBER, 1976 — 1 JANUARY, 1977

DATE

OCT

5

6

7

8

9ll
12
13
14
15
16
18
19
20
21
22
23
25
26
27
28
29
30

NOV

1

2
3
4
5
6
8
9

10
11
12
13
15
16
17
18
19

NMP'6.8

16.0
15.8
16.0
16.1
16.5
16.6
15.5
16.1
16.3
16.6
16.2
16.3
16.2
16.3
16.4
11.3
13.9
16.0
16.3
16.8
17.1
17.2

16 9
16. 8
17.1
16.8
16.9
16.9
16.7
15.5

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

9.6
13.3
15.6
16.7
17.0

FITZ

16. 7

16.1
16.7
14.4
4,4
0.6
0.6
0.6
4,4

10.6
11.7
13.9
14.4
15.6
15 6

16. 1

14.4
15.6
16.1
15.6
13.3
15 6
13.3

16.1
17.2
17.2
17 '
16 7
18.3
16.1
9.4
1.1

7.2'.2'.6

3 ~ 3
13.3
15.0
17.2
17.2

DATE

NOV

20
22
23
24
25
26
27
29
30

DEC

1

2
3
4
6
7

8
9

10
11
13
14
15
16
17
18
20
21
22
23
24
25
27
28
29
30
31

JAN
1

1977

NMP'7.1

17.1
17.1
17.1
16.9
16.8
16.6
17.0
17 1

17.0
17.2
16.9
16 9

16.9
18.1
17.0
17 '
17.2
14.2
17 '
18.6
17.5
15.8
16.2
16.3
16.6
16.3
16. 3
16.1
16.2
16.6
15. 6
16.2
16.3
16.3
16.2

16.1

FITZ

1.1
1.1
0.6

10.6
13.9
13.9
15 0
16.7

'7.2

16.7
16.7
16.1
15.6
16 1

16 '
16.7
16.7
16.1
16.7
17 2
17. 2
17. 2
3.9
4.4

13.3
15.6
17.8
17.8
17.2
16.7
16.7
16.1
16.1
16.1
16.1
15.6

16.1



III-7 (Continued)

FOOTNOTES: PLANT OPERATING CONDITIONS (AT) DURING IMPINGEMENT COLLECTIONS

Mean Discharge — Mean Intake Temperature ('C) for collection date; from
Nine Mile Point Unit 81 "401" Monthly Report (Niagara Mohawk Power Corp.,
1976)

Mean Discharge — Mean Intake Temperature ('C) for collection date; from
James A. FitzPatrick Nuclear Power Plant "401" Monthly Report (Niagara
Mohawk Power Corp., 1976)

Plant off-line for some portion or entire day

UNIT 'DOWN = Plant off-line; no temperature data available



TABL'E III 8

PLANT OPERATING CONDITIONS ( AT) DURING REGULAR ENTRAINMENT SAMPLING PROGRAM

NINE MILE POINT'UCLEAR STATION UNIT 1 AND JAMES A. FITZPATRICK
NUCLEAR POWER PLANT " 1976

A'T C

DATE

7 JAN
14

4 FEB
18

3 MAR
17

14 APR
28'

NINE MILE POINT

NS

NS

NS
NS

NS

NS

0.4
13.8

JAMES A. FITZPATRICK

16.7
17.8

7.2

2.2'.0

0.6

15.6
16.1

5 MAY
12
19
26

14.6
14.9
12.5
15 8

16.7
16.7
16.1
17.8

2 JUN
9

16
23
30

3 JUL
7

14
21
28

15.6
15.9
16.4
16.8
17.2

15.0
14. 3

UNIT DOWN

16.2
16.2

17.8
15 '
17.2
10+0
5.0

NS
17 '
0.0

11.1
4,4

4 AUG
11
18
25

16.1
16.2
3.7

16.1

16.1
16.7
17.8
17.8

1 SEP
8

22

16.6
16.6
16.7

17.2
17+8
16+7

6 OCT
20

16.0
16.2

16,1
15.6

3 NOV
17

1 DEC
15

NS
NS

NS
NS

17.2
15.0

16+ 7
17.2

a
Mean Discharge - Mean Intake Temperature ('C) for calendar day listed, from Nine Mile
Point Unit fl "401" Monthly Report (Niagara Mohawk Power Corp., 1976)
Mean Discharge - Mean Intake Temperature ('C) for calendar day listed, from James A.
FitzPatrick Nuclear Power Plant "401" Monthly Report (Niagara Mohawk Power Corp.,
1976)
Collections: 1100, 1700, 2300, and 0500 hrs at both plants 7 Jan — 8 Sep; 1100 and
2300 hr, 22 Sep - 15 Dec
Gammarus enumeration also at FitzPatrick

e Plant off-line for some portion or entire day
UNIT DOWN ~ Plant off-line; no temperature
data ayailable

NS No sample



TABLE

PLANT OPERATIHC CONDITIONS (

III-9

T ) DURING VIABILITYSAMPLINC PROGRAMS

JAMES h. PITZPAIRICK NUCLEAR POHER PLANT - 1976

PLANT VIABILITY SIMULATIONS LAKE VIABILITY

DAY/
NO. CIRC.

HATER
PHYTO-

PLANKTON
ZOO-

PLANKTON CAMMARUS

ICHTHYO
PLANKTON

PHYTO-
PLANKTON

ZOO-
b

PLANKTON CAMHARUS

ICHTHYO-
PLANKTON

PHYTO-
PLANKTON

ZOO-
PLANKTON

ICHTHYO-
PLANKTON

DATE NIGHT PUMPS TIME T TIME TIME AT
d

TIME TIME T TIME T TIME TIME
d TIME" AT

14 APR

12 MAY

9 JUN

3
8

0 JUL

11 AUC

8 SEP

22

27

6 OCT

20

3 NOV

17

1 DEC

9
10
15
19

D
N

D

N

3
3
3
3
3
3

I

3

202 13.5 1130
254 13.6 2200

1311 14.6 1200
132 13.4 0045

958 14.4 1120
225 14.6 2400

1012 15 o 5 1000
144 15 o 2 2400

1021 12.9 1130
145 14. 3 2300

1018 15. 8 1100
143 Nh 2245

1000 15. 8 1130
109 15.8 2305

1038 14.4 1205
116 14. 8

2318

1023 14. 3 1027
126 13 ~ 9 2142

1004 12.9 1110
121 13.0 2358

1030 15 ' 1210
104 15.1 2345

1030 12.9 1210
247 14.1 2254

1105
232
109

0925
1106

14.5
14. 6
16.3
16 ~ 5
15. 3

1230
2308

1155
130 13 ~ 1 2321

1019 14. 2 1200
149 14. 8 2305

1016 13. 6 1200
142 12.0 2320

951 15.1 1140
112 14. 7 2315
950 15.0 1145
116 15.8 2350

14. 0
13.7
14. 6
13. 4

14. 4
14.5
14. 4
14.4

12 ~ 4
14. 3
15. 5
15. 6

14. 2
15.1
14.0
12+2

15.6
14.5
15.7
17.7

15.9
16. 0
14. 8

14 ~ 7

14~7
14.4
13.6
13.5

15 '
15 '
13 '
15+0

14+8
14 ~ 9

12+8
13.8

1400 14 ' 1400
2300 13.9 2300

1038 14.0 1038
2325 14.4 2325
1100 15.8 1100
2300 15.6 2300

1100 13+ 1 1100
2300 15+0 2300
1100 16.1 1100
2300 15 ' 2300

2245 15.0

2245 11.9

2245 15.0

2245 16.2

1045
2245
1045
2245

1045
2245
1045
2245

2250 14.8 2250

2230 13.2 2230

2218 12. 8 2218

2255 13.8 2255

1030
2247 14. 9 2247

1045

14. 5
13.9

14. 0
14. 4
15. 8
15.6

13.1
15.0
16.1
15.5

14.6
15. 0
13. 8
11.9

15.2
15.0
15.4
16.2

15 '
14.9
14. 3

14.8

13.2

12. 8

13. 8

0958 14,4 1120
2225 14.6 2400

2144 15.2 2400

1021 12.9 1130
2145 14.3 2300

2 143 NA 2245

1019 14. 2 1200
2149 14.8 2305

2142 12.0 2320

1140
2112 14 o 7 2315

2116 15.8 2350

1030 15. 0 12 10
2104 15.1 2345
1030 12 ~ 9 12 10
2247 14. 1 2254

1105
2232
2109
0925
1106

1230
2308

14.5
14.6
16 '
16.5
15.3

1155
2130 13.1 2321

1000 15 ~ 8 1130
2109 15.8 2305
1038 14+4 1205
2116 14.8

2318

1023 14.3 1027
2126 13.9 2142

2121 13+0 2358

14. 4
14 ~ 5

14.4

12.4
14. 3

15.6

14. 2
15.1

12 '
15 6
14. 5

17. 7

15.9
16.0
14. 8

14. 7

14. 7
14 4

13.5

15.5
15.4
13.6
15.0

14.8
14.9

12. 8
13. 8

~ 1038 14. 0 1038
2325 14 4 2325

2300 15+6 2300

2245 15+0

2245 II~ 9 2245

2245 15 '
2245 16.2 2245

1030
2247 14.9 2247

1045

2250 14 ' 2250

2230 13.2 2230

2218 12. 8 2218

2255 13+8 2255

14. 0
14. 4

15.6

11. 9

16.2

15.5
14.9
14.3

14.8

13.2

12 ~ 8

13. 8

1012 15. 5 1000

1018 15. 8 1100

1016 13.6 1200

0951 15.1

0950 15.0 1145

1004 12.9 1110

14.4

15.5

14. 0

15 ~ 7

13.6

1100 15. 8
2300 15.6

1100 13.1
2300 15.0
1100 16.1
2300 15.5

1045 14 '
2245 15.0
1045 13.8
2245 11 9

1045 15.2
2245 15.0
1045 '5.4
2245 15.2

Discharge-Intake Temperature ('C), from viability sample history sheets

k f b sample taken on lake side of entrainment rack, prior to temperingIntake ore ay samp
Intake forebay sample taken on plant side of tempering gates, after tempering

in 2400 hrs; Intake Sample
ril

j
~ ~

D~ Day
N ~ Night

Nh ~ Not available

0



TABLE III-10

FRE UENCY OF SAMPLING FOR ECOLOGICAL STUDIES

IN NINE MILE POINT AREA OF LAKE ONTARIO - 1976
Scheduled Frequency

STUDY ~PRE CENCY PERIOD

,g Ao GENERAL ECOLOGICAL SURVEY

Fish-

Benthos

Trawls
Comparative trawl study
Seines
Gill nets (general ecol.)

(gut analysis)

Twice monthly (D/N)
Yearly
Twice monthly
Twice monthly (48-hour period:
12-hour retrievals)
Yearly

April-December
June
April-December

April-December
August

Natural Habitats

non-~nlodo horn Co nlty
Bottom sediment

(grain size analysis)
Sediment accumulation
Bottom quality

(organic carbon)

Artificial Substrates (Periphyton)

Alternate months

Twice Yearly
Monthly

Alternate Months

April-December

June, October
May-December

April-December

Bottom
Buoy

Water quality

Monthly (11 & 48 parameters)
Bimonthly (17 parameters)
Thermal stratification
Radiological water

Plankton

Monthly
Monthly

Monthly
Twice monthly
Weekly
Monthly

May-December
May-December

April-December
April-December
April-December
April-December

Zooplankton

Macrozooplankton b

Monthly (D)

Phytoplankton

Chlorophyll a, C-14, community Monthly (D) April-December

May-December

enumeration of
all taxa

enumerate
~Proto or 'n,
Gammarus
and ~Mszs

Ichthyoplankton

Bo NINE MILE POINT NUCLEAR 'STATION UNIT 1

Monthly (D)
Monthly (N)

Weekly (D/N)
Weekly (D)

April-December
June-September

June~id-September
April, May, mid-
September-December

..Entrainment

Ichthyoplankton (forebay only)

Impingement

Weekly (2 D/2 N)
Twice monthly (2 D/2 N)

*

'lhree times/week d

May-September 8
April, September 8-October

January-December



TABLE III-10 (Continued)

FRE UENCY OF SAMPLING POR ECOLOGICAL STUDIES

IN NINE MILE POINT AREA OF LAKE ONTARIO - 1976
Scheduled Frequency

STUDY

Ca JAMES Aa FITZPATRICK NUCLEAR POWER PLANT

FREIENENCY PERIOD

Entrainment

Phytoplankton: discharge aftbay,
enumeration Monthly (D) April-December

C-14 and Chlorophyll a: phytoplankton
viability, intake & discharge bays Tvice monthly (D/N) April-December

Zooplankton (> 76',)

enumeration: discharge aftbay
viability

Gammarus: intake forebay,
cenumeration

Ichthyoplankton: intake forebay,
enumeration c

Viability of Gammarus: intakec ~

forebay & discharge aftbay

Monthly (D)
Tvice monthly (D/N)

F
Monthly (2 D/2 N)
Monthly (D/N)

Weekly (2 D/2 N)
Twice monthly (2 D/2 N)
Twice monthly (D/N)

Twice monthly (N)
Monthly (N)

April-December
April-December

January-September
October-December

May-September 8
January-April
September 22-December

May-September
April, October-December

Viability of Ichthyoplankton: j Monthly (D/N)
intake forebay & discharge aftbay ( Twice monthly (D/N)

Simulated Laboratory Studies (3'F Mixing Zone & 2'F Area) (scheduled)

April
May-September

C-14 & Chlorophyll a

Zooplankton f

Ichthyoplankton

C ar

f
Monthly (D)
Twice monthly (N)

Monthly (D)
Twice monthly (N)

i
Tvice monthly (N)
Monthly (N)

Tvice monthly (N)
Monthly (N)

April-December

April-Decembei'pril"May

September

April-September 30
October-December

Lake Viability Studies (3'F Mixing Zone & 2'F Area)

C-14 & Chlorophyll a

Zooplankton

Ichthyoplankton

Impingement

Monthly (D)

Monthly (D)

Twice Monthly (D)
~ . Twice Monthly (N)

Monthly (D/N)

Three times/week ~d h

April-December

April-December

April-August 31
June-August 31
September

January»December

bSampling contingent on weather conditionsa

Macrozooplankton analyzed from ichthyoplankton collection
Sampling date and time the same for Nine Mile Point and FitzPatrick Nuclear Stations (Hours: 1100,

d
1700, 2300, 0500, -or 1100 and 2300); 30 minute sample

Monday and Priday: 24-hr composite sample; Wednesday: 24 hourly samples; frequency increased during
periods of high impingement (>20,000 fish)

Incubation periods: 7, 24, 48, and 72 hous for day and night collections for C-14 & Chlorophyll a

analyses (after 22 September); 4 hours for day collections for C-14 only; immediate analysis for day

f and night collections for Chlorophyll a analyses; 2 replicates
Viability: «8 hours after collection (sample maintained in ambient vater); enumeration of the same sample

hAdditional samples if lake conditions are hazardous
Wednesday: day/night collections as of 2 June

D EE Day collection
N EN Night collection



~~
TABLE III-1

NINE MILE A/VATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — APRIL 1976

I

CQ
CO

u

8 N Q CO

Z
0

i
OH

0

Z N0 H
H M

W

M
co

H
Ch H

c4

0X

0

a
O A O

Oe Cd
O O0

Q
O

DATE NEKTON BENTHOS PERIPHYTON WATER UALITY PLANKTON

APR
2
5
6
7

9
12
13
14
15
16
19
20
21
22
23
24
25
26
27
28
29
30

DN

N

D D

D D

D D

D D

a. Special study, not part of regular sampling program
Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a programs

. = One rnllert inn



TABLE III-ll(Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — MAY 1976

CQ

o

C) CO U cO

CA
hl

41

a
Mo
C4

OH

CCo

a
O
M

fd

o
o
FA

O
O

0 g0

O
O O

DATE NEKTON ENTHOS PERIPHYTON WATER UALITY PLANKTON

MAY

1

3
4
5

6
7

10ll
12
13
14
17
19
20
21
22
23
24
25
26
27
28
31

DN

DN

D'

D D

D D

D

D D

D

D D

Special study, not part of regular sampling program
Inclu hytoplankton enumeration, Carbon-14, and Chlor a programs

0, = On~. 1ection
L



0 TABLE III-l ntinued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — JUNE 1976

"cn

M th
Ch

<h 1 co
ra]

C4
X W o-I C)

Ch H co

O

O

H H0 R

Pc'g 0

Q H
M

tel

CO Pl

C4

o
O

CV O

a

Oo

0
H O

O Pv0 0
0

DATE NEKTON BENTHOS PERIPHYTON WATER UALITY PLANKTON

JUN
2
4
7

8
9

10
11
14
15
16
17
18
21
22
23
24
25
28
29
30

DN

D D

N N

D D

D D

D

D D

D D

D D

D

DN

DN

N

DN DN

D

DN

Special study, not part of regular sampling program
Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a enumeration

= One collection



TABLE III-11 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — JULY 1976

g

CO

cn 0 ch I C3

Ch, CO

CQ O H

ca O
fQ
H

M

O R H
c4 Q M H
O U

CCl

X
O

O

O
CV CV

O O

O

O
XM O

O

a
O

a
F4
O
O
O
CC

O

Dc
O

O
M

DATE NEKTON BENTHOS PERIPHYTON WATER UALITY PLANKTON

JUL
1

2
3
5
6
7
8
9

12
14
15
16
19'0
21
23
26
27
28
29
30

N

D

D

D - D

D D D

D D D

N

DN DN

DN

DN

aSpecial study, not part of regular sampling program

c
bIncludes phytoplankton enumeration, Carbon-14, and Chlorophyll a programsEarli ample occurred 0040 hr 16 Jul

= 0 lection
E



TABLE I (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — AUGUST 1976

'1

t5 th
Ch
o-1 g

M
H M

5
W

C) W M
O Ch U co

g

O
R oH H
O

CO0 H
H N

o
O

CO

O a
O

O
O

O
O
O
O

H

DATE NEKTON BENTHOS PERIPHYTON WATER UALITY PLANKTON

AUG
2
3
4
6
9

10ll
12
13
16
17

18
19
20
23
24
25
26
27
30

DN

D D D

D D

D D

D

DN

DN

DN DN

DN

Special study, not part of regular sampling program
Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a programs

= One collection



TABLE III-ll(Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. PITZPATRICK .NUCLEAR POWER PLANT — SEPTEMBER 1976

DATE

CO

O CO + Cfl

NEKTON

C/l

0
CCl

H
M

o g cn

O R H R
S4 Q CO M
O Q 'Cl

BENTHOS

X

O H
O

gl ~

PERIPHYTON

C4

0
C4

0

WATER UALITY

O
H O

g O0 0
0
c4

O O0
Q

O

PLANKTON

SEP
1

2
3
4
6
7

8
9

10
13
14
15
16
17
20
22
23
24
25
26
27
28
29
30

DN

N

D D

D

D D D D D

D D

D D

DN DN

DN

a

b
Special study, not part: of regular sampling program
Inc phytoplankton enumeration, Carbon-14, and Chloro ' programs

[ " ~! L ',
='ne collection

j



TABLE III-11 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. PITZPATRICK NUCLEAR POWER PLANT — OCTOBER 1976

Q

O

Q

2s CA
C/l Q H

Q

C!1 Q gtl M
M
CO

Q
Cd Q cO M

2 5
Q th Q

Q

Q

Q

Q
W

M
SO

Q

Q

Q

Q
M

0
Q

Ã

Q
Q Q

O

DATE NEKTON BENTHOS PERIPHYTON WATER VALITY PLANKTON

OCT
1

3
4
5
6

8
11
12
13
15
18
19
20
21
22
23
24
25
27
29
30
31

DN

DN

D D

D D

D

D D

D D D D.

D D

Special study, not part of regular sampling program
b Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a programs

One collection



TABLE III-ll(Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — NOVEMBER 1976

CO

O W M g
O co Q cg

CO 0 H
M Ul

N M g . H
R o

Q
co

0 R l4 Z
t/I

C3 D cA

5 R u

X
O

c) O
X

O
c)

O
c)

O F4
c) 0

DATE

NOV

1

2

3

4'

8
9

10
12
15
16
17
18
19

22
24
25
26
27
29

N

DN

NEKTON BENTHOS PERIPHYTON

D D

D

WATER UALITY

D D

D

D D

D

PLANKTON

D D

e

Special study, not part of regular sampling program
Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a programs

= One collection



TABLE 11 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES LAKE SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — DECEMBER 1976

o
D

Re M
CO Q H

C)
foal FA

H
C3

Q
Ch

O R
cC Q N Mu H ca

cr m oC
ED co

o
O

LPI
C4

O

o
O

ao

oo
H
O

a
O
hC

O

DATE NEKTON BENTHOS PERIPHYTON WATER UALITY PLANKTON

DEC
1

2
3
4
6

7
8

10
13
14
15
16
17
19
20
22
24
27
29
31

N

D D

D D

D D

Special study, not part of regular sampling program
Includes phytoplankton enumeration, Carbon-14, and Chlorophyll a programs

= One collection



TABLE III-12

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND J&KS A. FITZPATRICK NUCLEAR POWER PLANT — APRIL 1976

CO

O

DATE

O R

C3

M

k4

NINE MILE
UNIT I

h
O

0

ENTRAINMENT

O
P4

D
M

o.
O0

JAMES A.
PLANT VIABILITY

a
fQ

y.
l4
X

FITZPATRICK

CO

O
O

SIMULATION

C3
M

O
00

LAKE VIABILITY

O

D

APR
2
5
6
7

9
12
13
14
15
16
19
20
21
22.
23
24
25
26
27
28
29
30

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

D D

DN DN DN DN

DN DN DN DN D

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

Dates r resent viability analysis; not necessarily the sam le collection



0 I

TABLE III- 2 (Continued)
NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — MAY 1976

U ZHN

X
fry

Z
C4

O
Oeoo
M

O
0

cn

Pv CV

c5

O

l4
O

OH

Z
X

X

O

O
O

O

H

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

MAY

1

3
4
5
6
7

10ll
12
13
14
17
19
20
21
22
23
24
25
26
27
28
31

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN DN DN DN DN N

DN DN DN DN N

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN DN DN

D D D D

a Dates represent viability analysis; not necessarily the sample collection
b Collection required in original workscope



TABLE III-12 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — JUNE 1976

O R
H A

a

M

O
8

O

O

O

C4
O

O

C3

XH

O

OH

O

Vc

o
O

O0

O

O

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

JUN
2
4
7

8
9

10ll
14
15
16
17
18
21
22
23
24
25
28
29
30

DN DN

DN

DN

DN DN

DN

DN

DN DN

DN

DN

DN DN „D D

DN

DN

DN DN

DN DN

DN

DN

DN

DN

DN DN DN

DN

DN

DN D D D DN

DN

N N N N DN N N

DN DN

DN DN DN DN DN DN DN DN DN DN

D D D D

N N

Dates represent viability analysis; not necessarily the sample collection
Collection required in original workscope

0 i~ i~
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TABLE III-12 (Coninued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE'MILE POINT NJCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT - JULY 1976

Ã H

H X

'a

M
C4

M

O

M

O

O
O

X
fA

a
M

X
O
O

O

M

0

O

O
O

cf

O

O

O
M

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

JUL
1

2
3
5
6

7
8
9

12
14
15
16
19
20
21
23
26
27
28
29
30

DN

DN

DN

DN DN

DN

DN

DN DN

DN

DN

DN DN

DN

DN DN

DN

DN

D D

DN DN

DN

DN

DN DN N DN

DN DN N DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN

DN DN N N

N N N N D D

DN

DN

aDates represent viability analysis; not necessarily the sample collection



TABLE III-12 (Coninued)

NINE MILE A/VATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — AUGUST 1976

a
Pl
C3

H
f4
M

H
hC 0

O
O

O

A
C)
M

O
O OH DH

O

Vc

O

O

H

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

AUG

2
3
4
6
9

10
11
12
13
16
17
18

~ 19
20
23
24

- 25
.26
27
30

DN

DN DN

DN

DN

DN DN

DN
DN

DN DN

DN

DN

DN

DN

DN DN D D

DN

DN DN

DN

DN

DN

DN

DN DN

DN

DN

DN DN DN N DN DN N N N N D D

DN

DN
V

DN DN DN N DN DN DN DN N N DN

DN

Dates represent viability analysis; not necessarily the sample collection

.
'I c ~

v'c



TABLE III-12 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — SEPTEMBER 1976

M A

le

C3a

M
Oo

O

OM

Qe
O

C4

O

O

X
C3a
X
M

O

O

o
O

a
O

O

O

O

F4

O
O

c4a
O
hC

s-1

O

M

DATE
NINE MILE

UNIT I ~

ENTRAINMENT PLANT VIABILITY
JAMES Ao FITZPATRICK

SIMULATION LAKE VIABILITY

SEP
1

2
3
4
6
7

8
9

10
13
14
1S

16
17
20
22 .

23
24
25
26
27
28
29
30

DN DN

DN

DN

DN . DN

DN

DN

DN

DN

DN

DN DN D

DN

DN

DN

DN DN

DN

DN

DN

DN

DN

DN DN D

DN

DN

DN DN D

DN

N N N DN N N N

DN

DN DN DN DN N N DN DN DN N N

Dates reoresent viability analysis; not necessarily the samP e co ect on



TABLE III-12 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — OCTOBER 1976

I

a
foal

C3

M
C4
X
M

O
O

O
A

O

a
O

O

O
O

c0

O

O

a

M
O
M

C4
O
O
M

O

M

O
O Q

H

DATE

NINE MILE
UNIT I

ENTRAINMENT PLANT VIABILITY
JAMES A. FITZPATRICK

SIMULATION LAKE VIABILITY

OCT
1

3
4
5
6
8

11
12
13
15
18
19
20
21
22
23
24
25
27
29
30
31

DN

DN

DN DN

DN

DN

DN

DN

DN

DN DN D D

DN

DN

DN

DN

DN DN DN DN

DN DN DN N

DN

DN

DN DN DN

DN

DN

DN

DN

DN

DN N N N

DN

DN

DN

DN

D D

Dates represent viability analysis; not necessarily the sample collection
Ext lake collection in addition to the regular lake viability programe..

4
e,
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TABLE III-12 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — NOVEMBER 1976

V Z

X
C3

X

a
O

O
O

O

O

Vl

O
oo
M

O

OM
C)
O
M

O

Oo

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

NOV
1

2

3
4
5
8
9

1O

12
15
16
17
18
19
22
24
25
26
27
29

DN

DN

DN

DN

DN-

DN

DN

DN D D

DN

DN

DN

DN

DN=

DN

DN DN DN DN DN

DN

DN

DN

DN

DN

DN

DN

DN DN DN N N DN

DN

DN

DN

DN

DN DN

DN DN N N

Dates represent viability analysis; not necessarily the sample collection



TABLE III-12 (Continued)

NINE MILE AQUATIC ECOLOGY STUDIES IN-PLANT SAMPLING PROGRAMS

NINE MILE POINT NUCLEAR STATION UNIT I AND JAMES A. FITZPATRICK NUCLEAR POWER PLANT — DECEMBER 1976

A H
O R

X
5a
M

O

a
O

oo
M

O

OH

O
O
O

cda
O

DH

O

O
O

O O

H

DATE
NINE MILE

UNIT I
ENTRAINMENT PLANT VIABILITY

JAMES A. FITZPATRICK
SIMULATION LAKE VIABILITY

DEC
~ 1

2
3

4
6
7

8
10
13
14
15
16
17
19
20
22
24
27
29
31

DN

DN

DN

DN

DN

DN

~ DN

DN

DN D

DN

DN

DN

DN

DN

DN DN DN

DN DN D

N DN N

DN

DN

DN

DN

DN

DN D

DN

DN

DN

DN

DN

DN

DN

N DN N

DN DN DN

Dates represent viability analysis; not necessarily the sample collection

.
~ ~

(0



days in April and July to 60X of the days in September. Weather

conditions ~ affected the completion of sampling at all prescribed

stations on any one date for all programs except seine collections.
The execution of the scheduled benthic sampling program was 'ost
dependent, upon'the sea-state in the Nine Mile Point vicinity.

Figures III-2 through III-5 illustrate the location of the sampling

s tat ions relative to bo th power plants. Table III-13 summarizes

those sampling programs conducted along specified depth contours and

transects; the ichthyoplankton station designations are by radius

and not transect. The relative distance from each sampling station
to the intake and discharge structures for both plants are presented

in Table III-14'he NMPE-100-ft station is the station furthest
from the lake structures of both plants.

D. REPORT ORGANIZATION

The discussion of the temporal and spatial distribution of selected

taxa/species is limited to a comparison of plume vs.'on-plume
stations along the 15, 20, and 40-ft.depth contours when temperature

data recorded at the time of the biological collections permits such

a comparison, or experimental versus control sites. The experimental

site includes all samples collected from the shoreline to the 40-ft
depth contour enclosed by NMPP and FITZ transects; the control sites
are those from the shore to the 40-ft depth contour in the vicinity
of NMPE and NMPW transects. Where possible, direct effects of plant
operation have been quantified.

The report chapters are organized according to broad sampling
programs which encompass various aspects of the ecosystem (receiving
water body characteristics and quality, plankton, benthos, and

nekton) and plant e ffee ts ( entrainment and impingement) . Analyses

Lawler, Matusky O'kelly Engineers
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FISH SAMPLING STATIONS
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TABLE 111-13

SCHEMATIC OF LAKE COLLECTIONS

NINE MILE POINT VICINITY - 1976

DEPTH
CONTOUR

( ft) STUDY

PROGRAM
SAMPLE
DEPTH

TRANSECTS

NMPW NMPP NMPP/FITZ FITZ NMPE

~ q

Shore Seines
5 Bottom Peri h ton BOT

10 Benthos non-~Glade hors aoaaaueity)
Bottom Periphyton
Phytoplankton+
Zoo lankton 76

BOT
BOT

S

obli ue tow
15 Gill Nets Fish BOT

(Stomachs) BOT

20 Travls Otter BOT

Benthos (non-~Glade hors eoaaaunity) BOT

Twice monthly H 0 quality (17 parameters) S

Monthly H 0 quality (11 parameters) &
'

Radiolo ical

B
D

A
A

A
A

d B

B

B

D

A
A

Bottom Periphgton
Ph to lankton
Zoo lankton )7

BOT
S

obli ue tow
25 Monthly H20 Quality 48 parameters & S

Radiolo ical BOT

30 Gill Nets Fish BOT

Benthos (non-~Clado hors eoaaaunity) BOT

Bottom Peri h ton 'BOT

A
A

40 Travls Otter
(Standard Yankee Trawl)

Gill Nets (Fish)
Benthos (non-Clado hors community

& grain size
Sediment (organic carbon)
Buoy Periphyton

Sediment Accumulation
Monthly H 0 Quality (ll parameters) &

Radiological
Bottom Peri h ton
Phytoplankton~

Zoo lankton

BOT
BOT

S-night;BOT-day

BOT
BOT
2 ft
7 ft

12 ft
17 ft

BOT
S

BOT

S/50X
25X separate
IZ

obli ue tow

B B

D D

D

D

A
D
A

; :!

D

A

45 Monthly H20 Quality 48 parameters & S

Radiolo ical BOT
A
A

60 Travls Otter BOT

(Standard Yankee Trawl) BOT

Gill Nets (Fish) BOT

Benthos (non-~Clado hors ooaaaunity) BOT

Twice monthly H20 Quality (17 parameters) S

Phytoplankton+ S

7 obli ue tow

B
D

A
C

C

A

B

B

B

D

A
'C

C

100 Thermal Stratification A

A ~ Water Quality Program
B BB Fish Program
C BB Plankton Program
D BB Benthic Program (Benthos and Periphyton)
S BB Surface
BOT cd Bottom
*Phytoplankton program BB Species enumeration, C-14, and chlorophyll a determination 0,



TABLE III-14

: DISTANCE* OF SAMPLING SITES FROM LAKE STRUCTURES OF NUCLEAR STATIONS

NINE MILE POINT VICINITY

SITE
EPTH CONTOUR

(FT)
TRANSECT OR

RADIUS

NINE MILE POINT

INTAKE DISCHARGE
NUCLEAR POWER PLANT UNIT 1

JAMES A. FITZPATRICK

INTAKE DIFFUSER
NUCLEAR POWER STATION

Shore

10

NMPW

NMPP
FITZ
NMPE

NMPW

NMPP
FITZ
NMPE

NMPW

NMPP
FITZ
NMPE

1.3
0.1
0.7
3.1

1;2
0.1
0.8
3.1

1.2
0.1
0.7
3.1

1.2
0.1
0.8
3.2

1.1
0.1
0.9
3.1

1.1
.0.2
0.8
3.1

2. l.
0.9
0.3
2.3

'2. 0
0.9
0 2
2.3

2.0
0.8
0.1
2.3

2.3
1.0
0.4
2.2

2.2'.0

0.4
2 ~ 2

2.3
1.0
0.3
2.2

20

25

30

40

3 mile-NMPW
NMPW

1 mile-NMPW
1/2 mile-NMPW
NMPP
NMPP/FITZ
1/2 mile-NMPE
FITZ
1 mile NMPE
NMPE (~3 mile NMPE)

NMPP/FITZ

NMPW

NMPP
FITZ
NMPE

3 mile-NMPW
NMPW I

1 mile-NMPW
1/2 mile-NMPW
NMPP

NMPP/FITZ
1/2 mile-NMPE
FITZ
1 mile-NMPE
NMPE (~3 mile NMPE)

1.9
1.1
0.8
0.2
0.2
0.4
0.6
0.8
1.2
3.1

0.5

1.0
0.2
0.8
3.1

1.8
1.0
0.8
0.4
0.3
0.5
0.6
0.9
1.3
3.1

1.8
1.0
0.8
0.2
0.3
0.5
0.7
0.9
1.3
3.1

0.4

0.9
Oa3
0.9
3.1

1.7
0.9
0.8,
0.4
0.4.
0.6
0.7
1.0
1.4
3.1

2.7
1.9
1.7
1.0
0.8

~ 0.5
0.3

<0,1
0.4
2 ~ 3

0.5

1.9
0.7
0.1
2 '

2.7
1.9
1.7
1.1
0.8
0.5
0.4
0.2
0.5
2 2

2.9
2 ~ 0
1.9
1.2
1.0
0.7
0.5
0 ~ 2
0.3
2.1

0.7

2.0
0.9
0.2
2.1

2.8
2.0
1.8
l. 2"

0.9
0.6
0.5
0.2
0.3
2.1



TABLE III-14 (Continued)

DISTANCE* OF SAMPLING SITES FROM LAKE STRUCTURES OF NUCLEAR STATIONS (Continued)

NINE MILE POINT VICINITY
~;

SITE
EPTH CONTOUR

(FT)

45

TRANSECT OR

RADIUS

NMPP/FITZ

INTAKE

0.6

DISCHARGE

0.7

NINE MILE POINT
NUCLEAR POWER PLANT UNIT 1

INTAKE

0.6

DIFFUSER

0.6

JAMES A. FITZPATRICK
NUCLEAR POWER STATION

60 NMPW 1.0
NMPP (=1/2 mile-NMPW) 0.6
NMPP/FITZ 0.7
FITZ 1.0
NMPE 3.1

0.9
0.7
0.8
1.1
3.2

1.8
0.9
0.6
0.4
2.3

2.0
1.0
0.7
0.4
2.1

80

100

NMPP

NMPW

NMPP
NMPP/F ITZ
NMPE

0.8

1.2
1.2
1.7
3.5

0.9

1.2
1.3
1.8
3.6

1.0

1.9
1.2
1.5
2.4

1.0

2.0
1.3
1.5
2.5

;j

*Distance in kilometers as a straight line between two points
]



of data related to fisheries near the site are more extensive than

analyses of other trophic levels. The fishery data include age

class distribution (alewife and rainbow smelt), mortality estimates

among age c lasses ( al ewi fe and rainbow smel t), 1eng th frequency

distribution of selected species in the entire study area (alewife,

yellow perch, white perch, rainbow smelt, smallmouth bass) and

selected stations (alewife and rainbow smelt), coefficient of

maturity (yellow perch, alewife, white perch, rainbow smelt, small-

mouth bass), fecundity (alewife, rainbow smelt', white perch, yellow

perch and smallmouth bass) as well as data on abundance of eggs and

larvae (Chapter V) by species present in the study area.

Each chapter presents the analysis of only the 1976 data from a

specific sampling program, and is organized according to the fol-
lowing format:

— INTRODUCTION: Defines organisms or parameters studied.

MATERIALS AND METHODS: Describes any changes in the field
and laboratory procedures between 1975 and 1976, illustrates
sampling station locations, and indicates frequency of sampling.

The detailed sampling procedures and laboratory techniques for

the 1976 monitoring program are presented in Appendices I, II,
and IIIof this report.

RESULTS AND DISCUSSION: Presents a species inventory in
taxonomic order and the occurrence of each species by date with

dominant taxa ind icated for se lee ted programs. Dominance is
defined within each trophic level.

Data summaries are presented primarily in graphic form in the

text and in tabular form in the appendix to the report. Consis-

tent with the emphasis in the report on 'plume versus non-plume

III-6
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locations or experimental versus control sites, all graphic

comparisons are limited to stations along the 20 and 40-ft depth

contours; stations along these contours were most likely af-
fected directly by the discharge from either or both power

plants (LMS 1976). The taxonomic level for data interpretation
varied with the sampling programs as did the criteria for the

discussion at the specific. level.

l

— CONCLUSIONS: Present a synopsis of the chapter findings and,

where appropriate, the effect of the Nine Mile Point'nd James

A. FitzPatrick nuclear stations on the near-field lake ecosystem.

REPORT APPENDIX: The organization of the appendix follows the

numbering system of the text and parallels that of the 1976 Nine

Mile Point Aquatic Ecology Studies Data Report, wherever pos-

sible. This report encompasses all the data presented in the

1976 Nine Mile Point Aquatic Ecology Studies Data Report, 28

February, submitted to the Nuclear Regulatory Commission.

Tables which have undergone data. revisions are marked "re-
vised." The appendix also includes the complete field and

laboratory work plans for the 1976 monitoring program in addi-

tion to tables containing supplementary data not contained in
the main body of the chapter.

~ 1
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IV+ RECEIVING WATER BODY CHARACTERISTICS AND UALITY

A. INTRODUCTION AND MATERIALS AND METHODS

The objectives of the water quality studies for 1976 were:

a. to monitor water quality, including temperature, and sum-

marize the findings of the monitoring program

be to describe and discuss the differences in water quality
among transects and depth contours, and to identify any

such differences attributable to the operation of the Nine

Mile Point Nuclear Station Unit 1 and James A. FitzPatrick
Nuclear Power Plant.

In evaluations of lake water quality data, the 20 and 40-ft depth
contours of the study area were emphasized since these contours were

judged most likely to be affected by the intakes and discharges of
the two plants.

Three vater quality sampling programs vere conducted during 1976:

the Nine Mile Point monthly water quality program, the FitzPatrick
monthly water chemistry program, and the FitzPatrick twice~onthly
water quality program. A summary of the sampling dates of the three
water quality programs is presented in Table IV-l.

The Nine Mile Point water quality program consisted of monthly
surface sampling at the 20 and 40-ft depth contours of three tran-
sects (NMPW, NMPP/FITZ, and NMPE) . For the FitzPatrick monthly
water chemistry program, surface and bottom samples were collected
at the 25 and 45-ft depth contours along the NMPP/FITZ transect,
while for the twice-monthly program, surface samples only were

collected at the 20 and 60-ft depth contours along three transects
(NMPW, NMPP/FITZ, and NMPE). In 1975, samples were collected

IV-1
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TABLE IV-I

WATER UALITY SAMPLING PROGRAM

NINE MILE POINT VICINITY — 1976

DATE
MONTHLY

(20 ft & 40 ft)
MONTHLY

(25 ft & 45 ft)
TWICE MONTHLY

(20 ft & 60 ft)
THERMAL
PROFILES

9 APR
14
20
29

10 MAY
23
24
25

D

D

D

D

4 JUN
"8
14
21

1 JUL,
6

15
19
28

D

D

.D
D

.,2 AUG

9
19
23

1

7
13
20
30

SEP D

D

D

D

D

4 OCT
11
19
31

D

2 NOV
9

12'5
26

2 DEC
6

8'6.

20

D

D

D

D
D

Date on which. a minimum of one sample was taken, day collection
c
Monthly Water Chemistry Program (Nine Mile Point Water Quality Program)

dWater Chemistry Program (FitzPatrick Monthly Water Quality Program)
FitzPatrick Water Quality Program

D ~ Day collection



just below the sur face and at the bottom, twice a month, at the

20, 40 and 60-ft depth contours along NMPW, NMPP/FITZ, and NMPE

transects. Selenium and total organic carbon were added to the

list of parameters measured in the FitzPatrick monthly water qua-

lity program in 1976. Four water quality parameters were measured .

only once monthly: calcium, chromium, sodium, and sulfate; in
addition, their analysis in the 60-ft water quality samples was

discontinued.

.Temperature'as measured for the thermal profile program
approximately weekly at the
(NMPW, NMPP/FITZ, and NMPE).

made in conjunction with each

100-ft contour of three transects
Temperature measurements were also

I
of the biological sampling programs.

Figure IV-1 shows the location of the thermal profile stations and

all water quality sampling sites for f976.

The field and laboratory procedures followed during 1976 are pre-
sented in Appendix I'he analytical procedures followed the
current methods set forth by APHA (1976) and EPA (625-16-74-003).

I'esultsof the radiological monitoring portion of the FitzPatrick
monthly water quality program and the Nine Mile Point water quality
program are presented in Chapter X of this report.

Bo RESULTS AND DISCUSSION

1. Lake Tem erature Data

The natural seasonal progression of temperature in the Nine Mile
'Point vicinity from mid-April through December is shown in
Figures IV-2 and IV-3 for the 20 and 40-ft depth contours,

IV-2
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Fl GUR E IV-2

TEMPERATURE AT NMPE 20-FT STATION
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Fl GUR F IV-3

TEMPERATURE AT NMPE 40-FT STATION
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respectively, at the NMPE transect. This transect was selected to
represent the natural temperature cycle in the lake as it had the
highest density of data over the year and is sufficiently distant
from the NMP and FITZ discharges to minimize any influence of the
thermal discharges. The degree of natural short-term variation in
surface'emperature and the vertical stratification imposed qn the
long-term seasonal temperature cycle is evident from both fig'ures.
Although the degree of variation in surface temperature is'imilar
between the 20 and 40-ft locations, the magnitude of vertical stra-
tification is consistently greater at the 40-ft depth contour as a

result of increased insulation from surface warming and the greater
effect of cold water masses intruding from the deeper areas of the
lake. The maximum surface temperatures recorded at the 20 and 40-ft
contours were 23. 2 and 22. 3 C on 23 and 25 August, respectively.
Minimum sur face temperature at both locations was 1. 1 C during
mid-December.

The plot of vertical temperature differences shows approximately ten
occurrences of cold water intrusions at the NMPE-40-ft station
during the sampling period. Table IV-2 indicates the dates of these
occurrences along with the approximate duration and magnitude of the
stratification. Table IV-2 also identifies the cold water intru-
sions which affected the NMPE-20-ft station. Temperature effects at
the 20-ft contour as a result of the intrusions were generally
smaller than at the 40-ft contour along this transect. The largest
observed intrusions at NMPE-40-ft station during the sampling year
occurred on 2 and 10 August. The 2 August event apparently began
about 26 July. A secondary intrusion also occurred on or about
25 August.

In order to evaluate possible effects of the thermal discharges on
water temperatures in the Nine Mile Point vicinity, the temperature
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TABLE IV-2
COLD WATER INTRUSIONS AT NMPE-20 AND 40-FT STATIONS

NINE MILE POINT VICINITY - 1976

DATE

APPROXIMATE
DURATION

(DAYS)

MAXIMUMOBSERVED
'TRATIFICATION

AT NMPE-40 FT STATION
('c)

INTRUSION" OBSERVED
AT NMPE-.20 FT STATION

19 APR

28 MAY

2 JUN

22 JUN

7 JUL 2-7

3.2

3;7

5.4

6.9

3.0

2 AUG

10 AUG

25 AUG

16 SEP

15 NOV

26 NOV

22'2.3
11 2

2.6

1.9

3.4

1.5



data obtained during biological collections at the 15, 20, and

40-ft contours of NMPW, NMPP, FITZ, and NMPE transects were ana-

lyzed. Tables IV-3 and IV-4 give the monthly mean values and

standard deviations for surface temperature and vertical tempera-

ture differences, respectively.

A comparison between NMPW and NMPE transects showed that'onthly
mean surface temperatures differed by more than 1.0 C on only four
of the 27 month-location combinations (July at 20 ft, November at

15 and 20 ft, and October at 40 ft). No consistent trend in tem-

perature differences between the transects was observed.

Vertical temperature differences were also compared between the

two control transects; six of the 27 combinations showed values

that differed by more than 1.0 C. Three of these occurred during

August, when several intrusions of cold water masses into the area

were indicated by the data,'uring these events, the intrusion was

greater at NMPW than at NMPE. The NMPW transect had slightly
greater (by less than 1.0 C) vertical temperature differences than

NMPE during most months sampled. The magnitude of vertical strati-
fication at both NMPE and NMPW transects generally increased with
increasing depth, as was observed above. Monthly average surface

temperatures at the two transects showed a slight decrease with
increasing depth.

The monthly mean surface values at the FITZ and NMPP transects
were compared with those at the NMPW and NMPE transects to determine

the effect of the thermal discharges. Due to the generally good

agreement between temperatures at 'the NMPE and NMPW transects, the

plant transect temperatures were examined for aver'~e temperatures

exceeding one or both control transect values by 1.0 C or more.
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TABLE IV-3

MONTHLY SURFACE WATER TEMPERATURE ( C) AT SELECTED DEPTH CONTOURS*

NINE MILE POINT VICINITY- 1976

ONTH

DEPTH
CONTOUR

(ft)

TEMPERATURE
STANDARD NO

MEAN DEVIATION SAHPLES

TEHPERATURE
STANDARD

MEAN DEVIATION
NO

SAMPLES

FITZ
TEHPERATURE

STANDARD NO

MEAN DEVIATION SAHPLES

TEHPERATURE
STANDARD

HEAN DEVIATION
NO.

SAMPLES

MAY

JUN

JUL

15
20
40

15
20
40

15
20
40

15
20
40

8.8 2.64
7..2 1.69
6.4 1.54

10.0 1.53
11.0 2.30
10 2 2.12

16.9 2.14
16 5 2.66
15.9 2 52

19 7 1.44
19.6 0.89
19 0 1.34

6
8

10

5
7

12

6
5

10

9.7
8.0
6.0

12.0
12.0
11.3

18.9
17.9
16.4

23. 0
21.9
20.8

3.86
2. 90
1.96

0.71
1.59
2.54

1.94
2.19
3.07

1.98
1.70
1.98

6
8

10

5
6

10

6
5

11

8.3
10.2
7.1

9.7
10.4
10.0

17 2
16.1
16.1

19.6
21.2
19.8

2.77
3;00
2 06

2. 06
3.70
1 73

2.56
2.63
1.91

1.56
1.77
1.36

5.
4
8

6
2
7

7.9
6.8
6.2

9.5
11.4
10.3

16.0
15. 5
15. 2

19.3
18. 5
19.4

1.89
2.25
1 98

0. 94
2.64
2,01

1.47
2.12
2.22

1.17
3.15
1.53

5
13
13

6
9

11

AUG

15
20
40

20. 3

20.6
19.8

1.69
2.98
1.73

9

7
8

22. 5

23.3
20.8

2.66
2.44
2.72

21.3
22.1
21.0

1.12
0.14
0.65

21. 1

21.0
20.2

1.49
1.41
1.13

8
10
11

SEP
15
20
40

19.4 0.76
18.3 1.87
18.8 1.74

5
9

13

23.8
21.0
20.3

1.43
1,73
1.96

5
6

10

20.6
19.2
20.3

0.98
2.05
0.79

19. 3
19. 2
18.8

0.26
1.47
1.35

4
12ll

OCT

NOV

DEC

15
20
40

15
20
40

15
20
40

13-1
13-6
16.4

7.2
7.2
7.9

1.8
1.1
1.8

2.15
1.32
1.91

2.44
1.93
1.85

0.50

0.72

6

7 ~

8

16.6
15.8
18.3

11.1
9.2
9.4

7.1
4.3
2.6

3.20
3.69

2.05
2.03
1.94

1.17
2.35
1.18

14.1
.14. 3

9.0
8.3
9.2

1.6
2.0
2.3

3.51
2.50

2.51
2.17
1.71

0.95
0.21
1.06

7
3

NA

6
'3

6

13. 7

12. 6
15.2

8.9
8.4
8.6

1.8
1.8
1.9

2.54
1.93
0.78

1.34
1.85
1.31

0.57
0.70
0.69

temperature recorded with biological monitoring program
NA ~ Not available

— ~ Not applicable



TABLE IV-4

MONTHLY MEAN VERTICAL STRATIFICATION* AT SELECTED DEPTH CONTOURS

NINE MILE POINT VICINITY - 1976

ONTH

DEPTH
CONTOUR

(ft)
TEMPERATURE C

STANDARD .NO
MEAN DEVIATION SAMPLES

TEMPERATURE C

STANDARD
DEVIATION

NO.
SAMPLES

FITZ
TEMPERATURE C

STANDARD NO.
MEAN DEVIATION SAMPLES

TEMPERATURE 'C
STANDARD

MEAN DEVIATION
NO.

SAMPLES

APR

MAY

JUN

15
20
40

15
20
40

15

20
40

0.7 1.03
0.2 0.86
0.3 0.85

1.1 0.60
1.6 1.22
2.2 1.44

1.8 1.24
2.5 2 12
3.1 2.28

6
8

10

5
7

12

2.0
1.8
0 '

3.6
3.2
3.6

4.6
3.3
3.4

2.67
1.32
2.15

0.67
1.61
2.24

0. 66
l. 29
2.46

6
8

10

5
6

10

1.3
3.3
1.6

1.6
2.0
1.8

2.4
2.4
3.4

0.90
2.61
1.38

1.02
1.68
0.70

1.26
1.79
3.36

5

4
8

0.5
0.6
0.5

0.5
1.6
1.6

1.3
1.6
3.0

0. 32
0.89
1.20

0.43
'-'1. 08
1.42

0.82
1.14
2.10

5

13

13

JUL
15

20
40

0.8 0.55
0.8 0.66
1.6 0.94

6

5
10

4.0
2.2
2.9

1.31
1.07
1.38

6

5ll
0.9
2.2
1.5

0.50
1.13
1 ~ 15

0.6
1.2
1.5

0. 52
0.78
1.08

6

9
11

AUG

SEP

15
20
40

15
20
40

1.0
4.4
5.1

0.3
0.6
0.7

1.86
2 '3
4.70

0.28
0-59
1.10

5
9

13

2.2
6.1
6.4

4.5
2.6
1.7

2.09
3.79
4.97

1. 85
1. 12
1. 16

5
6

10

1.0
1.4
4.6

1.0
0.6
1.3

0.65
0.79
4.78

1.00
1.35
0.58

8
2

.7

-0.8
1.7
3.6

0.2
0.5
0.6

3. 69
2.08
4.24

0.46
0.48
0.62

8
10
11

4
12
11

OCT
15
20
40

0.3
0.4
1.4

0.19
0.14
0.71

3.4
2.0
2.3

1.39
1.40

0.9
0.9

1.49
0.25

7

3
NA

0.3
0.4

-0. 2

0.43
0.41
0.21

NOV
15
20
40

0.3 0.41
0.6 - 0.69
0.5 0.74

2.8
1.6
1.3

1.47
1.34
0.83

1.0
0.4
0.8

1 ~ 71
0.21
0.58

1.6
1.0
0.6

2.12
1.37
1.16

DEC

15
20
40

0.6
0 0
0.9

0.92

0.45

-0.5
0.7

-0.3

5.24
2.69
1.14

'3
4
6

-0.3
-0.3
-0.7

0.20
0.00
0.75

0.0
0.0

-0.6

0.00
0.14
0.24

*Difference between surface and bottom temperatures recorded with biological collections
NA ~ Not available

— ~ Not applicable



At NMPP transect, monthly average surface temperatures were at

least 1.0 C higher than the surface temperature at a control tran-

sect on all but two occasions (April at 40 ft, and August at 40 ft).
The FITZ transect showed differences of 1.0 C or more for only

13 of the 26 contour-month averages. It should be noted that
two of the observed differences at the FITZ transect were based on

only two measurements each, making the conclusion of a difference in
those cases questionable. Table IV-3 indicates that monthly mean

surface 'temperatures along the FITZ transect were generally greater

than at either control transect but with the above exceptions,

differences were less than 1.0 C.

A similar comparison of vertical stratification (Table IV-4)
showed'hat

stratification at the NMPP transect exceeded that at either
control transect for 21 of the 27 contour-month combinations,
while at the FITZ transect only seven of the 26 values showed

differences of 1.0 C or greater. Only two of the seven differences
observed at the FITZ transect occurred at the 40-ft depth contour,

where FitzPatrick discharge effects would be expected. Similarly,
the degree of vertical stratification along the FITZ transect
generally exceeded the control transect values but with the ex-

ceptions noted, differences were less than 1.0 C. The fact that
greater temperature effects were observed at NMPP transect than at

FITZ is attributed to the difference in discharge designs between

the two plants. The deeper, higher velocity FitzPatrick diffuser
achieves better near-field dilutions of the discharge waters

than does the shallower, lower velocity discharge of the Nine

Mile Point plant.

2. Summar of Water ualit Parameters

Summaries of the monthly water quality program at the 25 and 45-ft
contours along NMPP/FITZ transect, the monthly water chemistry

program at the 20 and 40-ft contours of NMPW, NMPP/FITZ, and NMPE

IV-5
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transects, and the twice-monthly water chemistry program at the

20 and'0-ft contours of NMPW, NMPP/FITZ, and NMPE transects for
1976 are presented in Tables IV-5, IV-6 and IV-7, respectively.
Each summary table includes the number of samples taken, the maxi-

mum and minimum values, and the mean and standard deviation for
each measured parameter.

3. Selected Water ualit Parameters

Of the 52 water quality parameters measured in the Nine Mile
Point vicinity in 1976, ten are discussed below in detail: dis-
solved oxygen (DO), chlorophyll a, ammonia-nitrogen, nitrate-
nitrogen, calcium, sodium, sul fate, total solids, total suspended

solids, and total dissolved solids ~ These parameters were selected

for analysis because of their roles in the biological processes in
the waters of the Nine Mile Point vicinity, or because of their
importance in general water quality evaluations.

Data for chl'oride, silicate, organic nitrogen, and specific con-

ductance are summarized in Appendix IV.

Dissolved Ox en (Appendices IVA-2, IVB-2, IVC-3, and IVD-2)

A time series plot of surface DO concentrations, averaged over depth

contour and transect, is shown in Figure IV-4. DO 'concentrations

generally follow a pattern of being high in the spring, fall, and

winter when both biological activity and water temperatures are low,

and low in the summer when water temperature and biological activity
are high. The lowest measured DO concentration of 8.4 mg/1

('90X saturation), a surface measurement on one date (2 August at
NMPE-40-ft station, Appendix IVD-2), is more than adequate to

IV-6
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TABLE IV-5

MONTHLY WATER UALITY VALUES AT NMPP/FITZ TRANSECT

NINE MILE POINT VICINITY — 1976

PARAMETER
ABBREVIATION

UNITS
NO. OF

SAMPLES MAXIMUM MINIMUM
STANDARD

DEVIATION

SILVER
ALUMINUM
ALKALINITY
ARSENIC
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
CHLORIDE
CYANIDE
COLOR
CHROMIUM
COPPER

DISSOLVED OXYGEN
FLUORIDE
FECAL COLIFORMS
IRON
MERCURY

POTASSIUM
MAGNES IUM
MANGANESE
SODIUM
AMMONIA NITROGEN
NICKEL
NITRATE NITROGEN
ORTHOPHOSPHATE
ORGANIC NITROGEN
LEAD
pH
PHENOLS
SELENIUM
SETTLEABLE SOLIDS
SILICATE
SULFATE

Ag
Al

As
Ba
Be
Ca
C(1

C1
Cn

Cr
CU

DO
F

Fe
Hg
K
Mg
Mn
Na
NH N

Ni
N03N

Pb

Se

Si02
S04

mg/1
mg/1

mg/1 CACO>
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

color units
mg/1
mg/1
mg/1
mg/1

cts/100 ml
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/ 1-N
mg/1
mg/1-N
mg/1-P
mg/1
mg/1
units
mg/1
mg/1
ml/1
mg/1
mg/1

36
36
36
36
36
36
36
36

36'8

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
31
36
36
36
36
36
36
36

<0. 01
0.67

105. 0
<0.028
0.86

<0.005
56.800
0.004

89
<0. 02
40

0.19
<0 F 01
13.3
0.6

166
0.46
0.005
3.625

17.653
0.06

37.740
0.45
0.03
0.506
0.058
1.19

<0.05
8.5
0.018
0.082
0.2
1.68

41

<0.01
<0. 02
89.0
<0 '02
<0.03
<0.005
32.270
<0.002
25
<0. 02

5
<0.02
<0.01
8.6

<0.2
1

<0. 02
<0.001

1.281
7.757

<0.01
9.915
0.10

<0.02
0.035
0 002
0.05

<0.05
7.9

<0.001
<0.001
<0.1
<0.04
23

<0. 190
95.43

<0. 317

44.0766

38.67

14. 03

10. 50
<0.24
27.67
<0.132
<0.0017

1.8830
10.522
<0.014
21.1745

0.263

0.2412
0. 0117
0.436

8. 16
0.0033

<0.0241
0.006

29.58

0.184
4.71

0.209

5.7174

16.54

13.14

1.40
0.10

33.66
0.144
0.0013
0.6900
3.015
0.009
9.3764
0.086

0.1273
0.0107
0.348

0.14
0.0055
0.0260
0.033

4.77

j ~ „0



TABLE IV-5 (Continued)

MONTHLY WATER UALITY VALUES AT NMPP/FITZ TRANSECT
(Continued)

NINE MILE POINT VICINITY — 1976

PARAMETER ABBREVIATION UNITS
NO. OF

SAMPLES MAXIMUM MINIMUM MEAN

STANDARD
DEVIATION

SPECIFIC CONDUCTANCE

SURFACTANTS
TEMPERATURE
BIOCHEMICAL OXYGEN DEEPER (BOD5
CHEMICAL OXYGEN DEMAND

TOTAL COLIFORMS
TOTAL DISSOLVED SOLIDS
TOTAL KJELDAHL NITROGEN
TOTAL PHOSPHORUS
TOTAL SOLIDS
TOTAL SUSPENDED SOLIDS
TOTAL ORGANIC CARBON

TURBIDITY
TOTAL VOLATILE SOLIDS
VANADIUM
ZINC

T
'OD

COD

TS
TSS
TOC

TVS
V
Zn

pmho/cm
9 25'C
mg/1
4C

mg/1
mg/1

cts/100 ml
mg/1
mg/1-N
mg/1-P
mg/1
mg/1
mg/1
FTU
mg/1
mg/1
mg/1

36
36
36
36
36
32c
36
35
36
36
36d
24
36'6

36
36

590
0.078

20.6
5

22
772c
366

1.50
0. 110

392
69
15
26

126
<0..2
0.120

296
0.002
0.4
1

5

8
181

0. 23
0. 010

185
2

<1
1

36
<0. 2
<0.005

366.61
0.0224

12.48
1.92

11.42

224.33
0.641
0.0274

234.89
10. 58
<7.29
4.47

69.89

<0.0139

75.28
0.0175
5.62
0.97
3.64

43.91
0.348
0.0176

49.26
12.91
4.40
5.23

17.99

0.0263

aFitzPatrick Monthly Water Quality Program
Mean not calculated when ~ 75% of samples are below detection limit

d
April sample — too numerous to count
Not required prior to 19 Jul

— = Not applicable



TABLE IV-6

MONTHLY WATER CHEMISTRY

NINE MILE POINT VICINITY — 1976

0]

PARAMETERS

CALCIUM Ca m /1

ABBREVIATIONS UNITS
NO. OF
SAMPLES

46

MAXIMUM

59.000

MINIMUM

35.328 41.8031

STANDARD
DEVIATION

4.5073

CHROMIUM Cr m /1 46 <0.02 <0.02

D IS SOLVED
OXYGEN DO m /1 54 13.9 8.4 10.66 1.66

SODIUM Na m /1 46 42.000 11.403 18.4133 7.4975

H

SULFATE

TEMPERATURE

S04

Units

m /1

oC

54

54

54

8.6

60

21.4

8.1

22

0.2

8.37

29.37

12.90

0. 16

6.38

6.25

TOTAL
PHOSPHORUS 10 /1-P 54 0.043 0.006 0.0211 0.0078 .1
TOTAL
SOLIDS TS m /1. 54 463 177 230.6 47.7

TOTAL
SUSPENDED
SOLIDS TSS m /1 54 4.4 2.4

a Nine Mile Point Monthly Water Quality Program; 20 and 40 ft contours along NMPW, NMPP/FITZ,
and NMPE,Transects
Mean not calculated when ~75% of samples are below detection limit



TABLE IV-7

TWICE MONTHLY WATER CHEMISTRY (BIOLOGICAL WATER)

NINE MILE POINT VICINITY — 1976

PARAMETER ABBREVIATION UNITS
NO. OF

SAMPLES MAXIMUM MINIMUM
STANDARD
DEVIATION

CHLOROPHYLL A

CARBON DIOXIDE

DISSOLVED OXYGEN

AMMONIA NITROGEN

NITRATE NITROGEN

ORTHOPHOSPHATE

SILICATE

.SPECIFIC CONDUCTANCE

TEMPERATURE

BIOCHEMICAL OXYGEN
DEMAND (BOD5)

CHEMICAL OXYGEN DEMAND

TOTAL KJELDAHL NITROGEN

TOTAL PHOSPHORUS

TOTAL SOLIDS

C02

DO

NH3N

N03N

SiO

BOD

COD

TKN

TS

m /1

m /1

m /1-N

m /1-N

m /1-P

Units

m /1
who/cm
625 C

4C

m /1

m /1

m /1-N

m /1-P

m /1

102

101

102

102

102

102

102

102

102

102

102

102

101

101

102

17.8

13.9

0.508

0.476

0.036

8.8

5;6

695

26.1

40

0.96

0.066

463

<0. 1

0-

8.4

0.044

0.013

7.9

<0.02

268

-0.6

0.05

0.004

177

<6.83

1.62

10.44

0.229

0.201

0.0085

8.33

363.66

13.83

1.94

13.46

0.521

0.0222

226.18

3.86

0.91

1.43

0. 100

0. 135

0.0079

0.22

67.34

6.28

1.02

6.70

0.212

0.0119

44.72

TOTAL SUSPENDED SOLIDS

TURBIDITY

TSS m /1

FTU

102

102

22

~ 1

5.23

2.99

4.25

1.55
a FitzPatrick Bimonthly Water Quality Porgram; 20 and 60 ft contours along NMPW, NMPP/FITZ, NMPE Transects
"Mean not calculated when ~75% of samples are below detection limit
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maintain and protect aquatic life in the Nine Mile Point vicinity.
The percent saturation of DO in the Nine Mile Point vicinity dur-
ing 1976 never fell below 86% and was as high as 127%.

— Chlorophyll a

Chlorophyll a reflects the extent of phytoplankton activity in the
Nine Mile Point vicinity. A time series plot of surface measure-

ments of chlorophyll a, averaged over depth contour and transect, is
shown in Figure IV-4. Surface chlorophyll concentrations show four
peaking periods occurring in mid-April, late June/early July,
mid-August, and mid-September.

- ~Nitro eo

Ammonia-nitrogen (NH N) and nitrate-nitrogen (NO N) are products3 3
of excretion and nutrients for growth. Figure IV-5 shows time
series plots of surface concentrations'f soluble NH N and NO N

3 3
averaged over depth contour and transect. Concentrations of N03N

are high in the spring months, gradually decline to a low in the
summer months, and rise in the fall and winter months'. The N03N

peaks in spring and fall most likely correspond to periods of mixing
in the Nine Mile Point vicinity, when nitrates from bottom sediments
replenish the water column.

- Calcium, Sodium, and Sulfate

Seasonal variations in the surface concentrations of three major
ionic forms (Ca, Na and S04) are presented in Figure IV-6.
ilarities are apparent, i.e., high concentrations occur in

Sim-

spring
and fall with the lowest concentrations observed during the summer

months. Such seasonal variations are attributed to the natural
hydrological cycle of high tributary input (i.e., primarily the
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Oswego River) during the spring and fall with
the summer. No consistent spatial trends in
of these parameters (Appendices IVB and IVC) were

ing no measurable plant effect.

low inputs during
the concentrations
observed, indicat- ~

~ I

— Solids

butions ~ The spatial distributions do, however, show generally

higher values for TS and TDS at NMPW transect. This trend is
attributed to the greater influence of the Oswego River plume at

the west transect.

Figure IV-7 presents the seasonal variations in surface concen-

trations of total solids (TS), total suspended solids (TSS), and

total dissolved solids (TDS) as measured in the Nine Mile Point

vicinity averaged over all depth contours and transects. A table
summarizing the ac tual sur face measurements for each station is
presented in Appendices IVA, IVC, and IVD-4. Both TS and TDS

(a measure" of dissolved salts) show similar seasonal fluctuations
with no discerrdble effect of plant operation on the spatial distri-

i

C CONCLUSIONS

The natural lake temperature cycle in the vicinity of Nine Mile

Point Nuclear Station Unit 1 during 1976 consisted of the normal

seasonal cycle with natural short-term variations imposed due to

variable meteorological conditions and cold water intrusions 'rom
deeper areas of the lake. The NMPE and NMPW transects exhibited

similar temperature characteristics with few substantial differences

in the monthly mean values of surface temperature or vertical
stratification at the 15, 20, and 40-ft depth contours. The NMPP

transect exhibited consistently higher temperatures than both NMPE

or NHPW, as well as those recorded at the FITZ transect. The FITZ

IV-8 0:
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transect showed some temperature effects when compared to NMPE and

NMPW, but the ef fects were generally of a lesser magnitude than

those measured at NMPP.

The conclusions of the temperature data analysis are that the Nine

Mile Point Nuclear Station Unit 1 discharge affects the lake surface
temperatures, especially in the nearshore region. The James A.

FitzPatrick Nuclear Power Plant discharge appears to have less of a

temperature effect, although some of the observed temperature
effects at the NMPP-40-ft station are probably attributable to the

FitzPatrick plume. The greater temperature influence of the Nine

Mile Point plume is attributable to the low-velocity shallow dis-
charge as compared to the 'high-velocity deeper FitzPatrick diffuser.

No effect of the power plant operation on water quality other than

temperature were discernible from the data. The presence of Oswego

River water at the west transect was indicated by generally higher
values of total solids and total dissolved solids at NMPW than at
either the plant transects or at NMPE transect.
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transect showed some temperature effects when compared to NMPE and

NMPW, but the effects were generally of a lesser magnitude than

those measured at NMPP.

The conclusions of the temperature data analysis are that the Nine

Mile Point Nuclear Station Unit 1 discharge affects the lake surface

temperatures, especially in the nearshore region. The James A.

FitzPatrick Nuclear Power Plant discharge appears to have less of a

temperature effect, although some of the observed temperature
effects at the NMPP-40-ft station are probably attributable to the

FitzPatrick plume. The greater temperature influence of the Nine

Mile Point plume is attributable to the low-velocity shallow dis-,
charge as compared to the 'high-velocity deeper FitzPatrick diffuser.

No effect of the power plant operation on water quality other than

temperature were discernible from the data. The presence of Oswego

River water at the west transect was indicated by generally higher
values of total solids and total dissolved solids at NMPW than at
either the plant transects or at NMPE transect.

IV-9
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Ve PLANKTON

A. PHYTOPLANKTON

1 ~ Introduction and Materials and Methods

Phytoplankton are microscopic plants distributed throughout the

water column. They contain chlorophyll pigments which, through

the process of photosynthesis, convert inorganic materials to

organic matter by utilizing the sun's energy. This primary pro-

duction of organic matter provides a food source for planktonic
and benthic, invertebrates and constitutes part of the base of the

Lake Ontario food web.

The primary productivity of a lake is a function of the phyto-

plankton standing crop and its growth rate, which is influenced

primarily by temperature, nutrient availability, and light.
Standing crop at a particular site may be affected by water circu-
lation phenomena (e.g., upwelling, downwelling, advection) which

dilute or disperse the phytoplankton; sinking of the phytoplankton;

grazing by zooplankton, epibenthic invertebrates, and fish larvae;
and by variations in phytoplankton growth rate. The effects of
these and other factors on Lake Ontario phytoplankton, are reviewed

in LMS (1975) ~

The techniques used to evaluate the phytoplankton community in
the Nine Mile Point vicinity are essentially the same as those

used in 1975 and are described in Appendix I, except that samples

for C determination were incubated in situ in 1975 and in the

laboratory in 1976. The frequency of sampling is shown in Table

VA-1 'and the locations sampled are shown on Figure VA-l.

V-1
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TABLE VA-1

PLANKTON SAMPLING PROGRAM

NINE MILE POINT VICINITY - 1976

DATE PHYTOPLANKTON ZOOPLANKTON MACROZOOPLANKTON LARVAE

7 APR
14
21
29
30

13 MAY
22
26
27
28

2 JUN
9

10
16
17
18
23
30

1 JUL
7

15
21
28

4 AUG
11
18
25
26
27

1 SEP
2
3
8

15
23
25
26
29
30

6 OCT
13
15
19
20
30

3 NOV
12
16
26

D
D]

D]

D N

D N

D N

D II]

D]
N

D N

D

D N

D N

D N

D N

D N

D N

D N

D N

D N

D N

DJ

D]

DJ

4 DEC
10
14
19

a Includes Phytoplankton enumeration, Carbon-14, and Chlorophyll a

b pr ograms
Ga atua fasefatus, ~Panto otefn afffnts, and ~Nets oeulata taffeta
only from night collections'ne'ollection D DD Day collection N DD Night collection



2. Results and Discussion

a. Communit Com osition

The phytoplankton taxa identified in surface samples from the

Nine Mile Point vicinity during 1976 are presented in Table

VA-2. A total of 247 taxa were identified and include 32 Myxo-

phyceae, 104 Chlorophyceae, 5 Euglenophyceae, 24 Chrysophyceae,

52 Bacillariophyceae, 20 Cryptophyceae, and 10 Dinophyceae.

En all, l7S taxa (Table VA-3) were identified from the 50X,

25X, and 1X light transmittance levels at the NMPE-40-ft sta-
tion. The 50X light level samples were collected 0.2-0.5 meters

below the surface, the 25X light level samples were collected
0.5-2.0 meters below the surface, and the 1X light level samples

were collected 3.0-12.0 meters below -the surface (Appendix VA-l).
The taxa collected at the NMPE-40-ft station include 18 Myxo-

phyceae, 79 Chlorophyceae, 2 Euglenophyce'ae, 17 Chrysophyceae,

36 Bacillario'phyceae, 17 Cryptophyceae, and 9 Dinophyceae.

b. Seasonal and S atial Patterns

Phytoplankton data from the April through December sampling

period were summarized for each maj or algal division (i.e.,
class taxonomic level), for all phytoplankton combined, and for
selected species (species taxonomic level), which were those"

comprising at least 10X of the total phytoplankton abundance at
any station for a minimum of two months.

V-2
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TABLE VA-2

OCCVRBZHCR OF PHITO>IAP(TO!/ BI DA.Z

HIPF. VIDE POIHT UICIIII.I - 1976

TAXOH DATF

30 APR 27 HAI 17 JUH 28 JUL 26 AU 23 SFP 19 OCT 16 HOV 14 DEC

)IIXOPHICEAE

AHACIS IS SP ~

AHACISTIS AERUGIHOSA
AHACIS2'IS IHCEB2'A
APHAHOCAPSA DFBICATISSIHA
CKROOCOCCVS EIIIHETICUS
CKFOOCOCCVS !IIHUTUS
CHBOOCOCCVS DISPEBSUS

CHROOCOCCUS DISPERSVS VAR MINOR

COEu)SPHAERIUM EVETZINGIANUM
COEMSPHAERIUM NAEGELTANVM
GOHPROSPHAERIA SACUSTBIS
.')ERIS/)OPEDIA TEHUISSII~A
srHEcHoccvs spo
/IA ?SOHIELLA ELEGAHS
DIHGBIA BI."HETIC4
IIHGBIA HAJOB
OSCIIIATORIA SP,
OSCII KATORIA AGAPDPII
OSCI'DBA 2'OBIA DIhtHETICA
OSCInDATORIA 2'EHUIS
OSCIILATORI'4 GEHIHATA
OSCIIIA ORIA IIIHIYA
OSCILI42'OBIA A!IPHIBIA
PHOBHIDIV!t SP.
PROB!IIDIVII IIUCICOI4
RHAPHIDIOPSIS SP.
AIIABAZHA SP.
AtlABAEHA CII?CIHADIS
Ah'AHA ZHA FLOE-AQUAE
AIIAPAFHA SPIPOIDES
AHABAEHA PDAHCTOIIICA
APKAHIZO tEHOI/ FIGS-AQVAE

X
D

X
X
X

X
D

X
X

X
X
X

X
X
DI
X
X
X

X,

X
r
Y
X
X

X
X

X
n
D
X
X
X
X

X
X
X
X
X
X

D

XI
X

I
X

DI
X
D

X
n

I
X

I X
X I

X
D
X
X

CKrOROPHICEAZ

CAF2'ZRIA SP.
CABTFBIA COBDIFOB>II'S
CHDA!!InOHOHAS SP.
CYIAIIIDO!IOIIASGEOBOSA
FUDOr7IHA EBEGAHS

X
X
X
X

X
X
Y



TAXON

30 APR 27 HAY 27 JUN 28 JVL

DATE

26 AUC 23 SEP 29 OCT 26 HOV 14 DEC

CHLOROPHYCEAE(cont.)
PANDORINA HORUH
PEDI!/0!!CHAS .'IIII~JTISSL'ItA
LOBOMONAS AVPLA
POLYTO.'!A SP.
POLY2'Ol!A l'!1'CFOSPHAERLCUH
POLYTO!!A GRAHULIFERU!l
GYROHITUS SP.
POLYTOHELLA SP.
ELAK02'02'HRIX GELA2'LNOSA
CLOZOCYST1'S SP.
GLOZOCYS2'IS GIGAS
CLOEOCYSTIS PZANKTOHLCA
SPHAEROCYSTIS SCPROE1'ERI
TETRASPORA LACUS2'PIS
GEHZNELZA !lv2'ABILIS
VLOTHRIX SP.
UL02'HRIX SUBT1'LISSIIZA
OEDOGON1'VH SP.
NOUGZ02'1'A SP.
CLOSTERIUI! SP.
CLOS2'ZRIUH AC1'CVLARE
CLOSTERIVÃ VENUS
CZOS2'ERIVH GRACILE
COSHARLUII SPo
STAVRASTRUH SP
ACTINASTRUV HA//TZSCHLI
ANKISTRODESIIUS FALCA2'US
ANKISTRODESIIUS SPIR02'AEH1'A
ANKISTRODESHUS HAHNOSELENE
CHODA1'ELLA CLL1'ATA
CHODA2'ELLA CL2'R1'EOREIS
CHODA1'ELLA SVBSALSA
CHODATELLA QUADRISETA-
CHLORELLA SP.
CLOS2'ERIOPSLS Lot/GISSIHA
COELASTRVII CAHBRLCV'<
COELASTPUI/ /!ICROPORUII
COELAS2'RUI! RETICULATVII
COELASTJ?V!4 SPHAERL'CVH
CHUCIGEHLA REC2'AHCVLARIS
CRUCLGENLA IRRECVLAR1'S
CRUCICENIA TETRAPEDL'A
DICTYOSPHAER1'Ult EHRENBERCLAHU!I
DLCTYOSPHAFRZ'U.'I PULCHELLUH
DI'CTYOSPHAEPIUI! ELEGAHS
ECHIHOSPHAERELZA LIHNETICA
ERRERELLA BORNHE?!IEHSLS
PHANCEIA DROESCHEI?I
PRA NCEIA 0 VALIS
COLENKINLA RAD1ATA
KIRCHNE.'?I'ELLA CON2'OHTA
KIRCHNERIELLA OBESA

X
X
X
X
X

X
7
X
X

X
r
X
X

X
X
X
X

X
X
X
X
X
x

X
X

X
X

.X

x
X
X
X

X X
X

X
X
X
X
X
x

X
X
X
X
X

X
r
X
X
X

X

I
X
X
X
X

X
X
X
X
X
X

X
x
r
X
X
X

X
X

XI
r
X
X
X
X
X
X
X
X
X
X
X
X
X
x

X
X

X
X
X
X
X
x
X
X
X
X

X
X

X
X

X
X
X
X
X

I
X
X

X
X
r
X
x
X
X
X

X
X
X
x

x
x
X

X
x

X
X

X
X

X
X
xr
X
X
X

X
X
r
X

X
X

rI
X
X

I
X
X
X
x

X
X

I
X



2'4XON

TABLE VA-2 (Continued)

DA. E

30 APR 27 MAI 17 JUlF 28 JVL 26 AUC 23 SPP 29 OC1'6 NOV 24 DEC
CHLOROPHTCEAE(cont.)
XIRCRIFERIELLA SUBSOLI2'ARIA
MZCRACTIlFIUlf PUSILLUH
NZPRROCZTIVH AGARDIANUM
NEPRROCITIVH LIYNE1'ICUM
OOCZS1'IS SP.
OOCZSTIS BORCZI
OOCZS2'IS LACUSTRIS
OOCISTIS P4RVA
OOCZS1'IS PUSILL4
OOCZSTIS SOLITARIA
OOCZS1'1'S SVBHAR1'NA
PED1'AS2'RUM BORZAlFVH
PEDIASTRVM DUPLEX
PEDIAS1'RVH SINPLEX
PEDIAS2'RUH 1'ETR4S
QV4DRICVLA .CRODATII
QVADRIGVLA LACVSTR<S
SCENEDESHUS ABUNDANS
SCENEDESHVS ACUMINATUS
SCENEDESMUS BIJUGA
SCENZDESHUS DEN1'1'CVLATUS
SCENEDESHVS DIMORPRUS
SCENEDESNUS INCRASSATULVS
SCZNZDESMVS LONCUS
SCZNEDESMUS OBL1'QUUS
SCElFEDESNUS OPOL1'ElFSIS
SCEIFEDESHVS QVADRIClUDA
SCEIFBDESNVS BIJUG41'VS
SCElFEDESHUS INTERHZDIUS
SCENZDESHVS BIJVCl V, PLEXUOSVS
SCRROEDERIA JVD4II
SCBROEDERIA SE2'ICBRA
SELBNlS2'RVH GRACILE
SELENASTRUH HINUTUH
TETRAEDRON SP
TE2'RAEDRON CAVDATUH
2'E1'RAEDRON MINIMUM
1'E2'RAEDRON MU2'ICUH
TETRAEDRON RECULAPE
1'E2'RASTRUN RBTERACAIFTRUM
TE1'RAS1'RUM STAVROGENZ'AEPORHB
TZTPASTRVH ELECANS
TRZUBARI4 SETICERVH
TREVBAR1'A TRIAPPENDICULATA
TROCRISCIA SPo
CORANAS2'RVM AESTIVALE
PARAMASTIX SP,

.X X
X . I
X X
X X
x x

X
X
X
X

X
X
X

X
XI
XII
XrI
x

X
X
x

X
X
X
X

X
X
XI

X
X

X
XI
X
X

II
X
XI
X
x
X

I
X

xI
X
x
X

X
XI

X
X
X



TAXON

TABLE Vh-2 (Continued)

DATE

30 APR 27 MAY 17 JVH 28 JUG 26 AVG 23 SEP 19 OCT 16 NOV 14 DEC

EVGMHOPHYCEAE

EUGDENA GAS1'EROSTZVS
PHACVS SP.
PHACUS PYRUM
TRACREDO!!OHAS SPe
IEPOCINCLIS SP.

CHRYSOPHYCEAE

D1'NOBRYOH SP.
D1'NOBPYON BAVARICUM
DINOBRYON SOCIAIE
DINQSR!!ON SOCIALE VAR
MAIIOMOHAS SP.
CHRYSOCHROMUDINA PARVA
CHROMUIIHA SP.
STZIZXMONAS DICYOTOMA
ZEPHYRION SP.
AUBO!!ONAS

PUHDY1'HIZOCHRYSIS SP.
CHRYSOCOCCUS SP.
CHRYSAMOEBA SP,
OCHROMOHAS SP.
UROGDEHA SP.
CODONOSIGA BOTRYTIS
GODONOSICA FORCATA
BICOECA SP,
BICOECA CRYSTAILINA
CODONOSIGOPSIS ROBINI
MONOSIGA OVATA
MOHAS SPo
BODO SP~
ZRkENIA SUBAEQUICITA1'4

AHERICANVH
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X

XI
X
X

XI

X
X
X

X
X

D
X

X
XI

X
X
X

X
XI

X
X

X
X
X

x
X
X

X
X
X

X
X

X

X
X

X
X
X
X
X
X

I
X
X
X
X
X

X
X

XI

~ x
X

B4C1'DDAR1'OPHYCEAE

COSCINODISCUS ROTHII
CYCIOTEDIA ATOMUS
CYCIOTFIIA GDOMZRATA
CYCIOTEIIA MENEGH1'HIAHA
MEIOSIRA BIHDERANA
MEEOSIRA DISTANS
MEDOSIRA GR4NVB4TA
!IEBOSIHA ISBANDICA
MFIOSIRA ITADICA
HEIOSIRA ITALICA VAR. SVBARCTICA

X
X
X
D
X

X
X
X
X
X
X

X
X
X

I
X
X
r
X
XI
X

X
D
X
D

X
x
X
X

X
XI
X
X

X
X

X
X
X
X

I
D
x
X
X
X



. 2'AXO!l

TABLE VA-2 (Continued)

DATE

30 APR 27 MAZ 17 JVN 28 JVEi 26 AUG 23 SEP 19 OC2'6 IFOV 1n DEC

X
D
X

«UTULA X

X
X
X

X
X

X
X

BACILLARIOPHYCEAE(cont.)
MEZOSIIA CRAHUZATA VAB. AHCUSTISSIWA
RHIZOSOZENIA SP.
STEPHA!FODISCUS AS1'RBA
S1'EPHANODISCUS HANTZSCHZI
STEPH4NODISCUS NZAGARAE
STEPNANODISCUS ASTREA VAR NI
ACRNAP2'HES SP.
AHPHIPRORA SP,
ASTERI'OHEZE4 PORMOSA
CZHATOPZEVRA SOZEA
DIATOHA EZONC4TVH
D1'A2'OHA VVZGABE
DIA1'OM4 EZOHGATVH V, TENUZS
FRAGIZARIA SP ~

PRAGIZARIA CAPVCIIFA
PRACI'LABIA CROTOPBiFSIS
PRACIZARIA VAUCHHRZAB
COMPHONEHA OZIVACEUM
CZBOSIGHA SP.
NAVI'GULA SP.
NAVICULA CRYPTOCEPHALA
NAVI'CUBA TRIPUIFCT4T4
NAVLCULA SALZNARUN VAR ZNTERNEDXA
NAVICUZA EAHCEOZA1'A
NI2'ZSCHIA SP.
lFITZSCHZA ACICVZARI'S
HI2'ZSCHI'A DZSSZPATA
PITZSCHIA PONTICOZA
PITZSCH1'A CBACIZIS
NZ2'ZSCHIA HOZSATICA
NITZSCHIA ZINBARIS
h1'TZSCHIA PALEA
RHOICOSPHElF1'A CURVA2'A
SURIREZZA SP.
SVRIREZLA 4NGVS2'ATA
SURIREZKA OVATA
SZPEDRA SP.
SZNEDRA ACUS
SZNEDRA ULNA
SZIFBDRA .4CUS VAR. B4DZAIFS
SZHEDRA RVMPEIFS
TABEZZARZA PENESTRATA

X
XI
X
X

X
X
X
X
X
X
X

X
X,

X
X
X
X

CRZP2'OPHZCE4E

CRZP1'OIFONAS SP.
CRZP2'OMONAS EROSA
CBZP2'OHONAS OVA2'A
CBZPTOMONAS EROS4 VAB. REPZEXA
CRZPTOHONAS "AUDA1'4
CRZP2'OHOIFAS HARSSOPII

XX, X
X X
X X

X
X
X
X
X



TAXO!/

TAELE VA-2 (Continued)

DA2'Z

30 APR 27 MAY 17 JVN 28 JVI 26 AUG 23 SZP 19 OCT 16 HOP Ia DEC
CRYPTOPHYCEAE(cont.)
CRYP2'OMOHAS RZPIEXA
CRYP2'OMONAS ROS2'BA2'4
CBYP2'0!!OHAS PARAPYREHOIDIPERA
CRYP2'0.'!ONAS PYBEHOIDIPERA
CRYPTO!!ON4S CVRVATA
CRYPTOMOMAS ROSTRATIPORMIS
XATABIEPHARIS OVAIIS
RHODO/IONAS MI!!Ui'A
RHODONONAS NINllTA JAR. NANNOPLANCTICA+

SERBIA PARVVLA
CRYPTAUIAX SP.
CRYP2'AVLAX RHO'!BOIDEA
HOBO!!ASTIX SP
CHII«OMOIIAS PARA!IAECIUH

Xr
X
x
X

X
X
D

X
X

X
X
X
X
X
D
X

x
X
D

X
X
D

X X r x

x
X
X
X
X
D

X
X
X
X
X
D

X
X

X
x
X

DINOPHYCZ4E

GYIIHODIHIUMSP.
GYHHODINIUH HZDVE2'ICUH
GYHNODI!IIU!/ VABIANS
GYHHODINIV!IEURYTOPVM
CZRA2'IUH RIRUHDINEI«LA
GIZNODIHIUM SP.
GIENODINI'UH PVI«VISCUI«US
PERIDINIU!/ SP.
PEFIDINIUM ACICVIIPERUM
PERIDINIU!I CINCTVH

x
X
X

X

I
X

X
X
X

X
X

X
X
X

X x
X X

«

X X
X
X X

I
X
r

X
XI

XI
X

X PRESE// A2'NE OR MORE S2'ATIONS; HEAN OR R-1 AND R-2 6!/RFhCE COLLECTION
D ABVl!DANCE OP 25 PCT OR MORE AT ONZ OR MORE STA2'IO!!S PER DATE

* Identified as Chroomonas acuta in 1975



TABLE VA-3

OCCUBRENCF. OP PPY OPLANH„Oll >I DATE

SO, 25, APD 1 PCT. t1'CP, O'NSMIO'TANC" LFVFLS AT Nl!PE uO STATION

2'AXON DAO'

30 APR 27 ! AY 17 I UN 28 JVL 26 4VG 23 SFP 19 OC. 16 NOV 1I4%19 D

MYXOPHYCEAE

ANACYS2'IS AERVGINOS4
APHANOCAPSA DELICATISSIMA
CHROOCOCCVS LI!!NETICVS
CHROOCOCCI!S DISPERSVS
CHROOCOCCUS DISPERSUS VAR, HINOR
COELOSPHJLERZUH EUETZINCIANUH
COELOSPNAERIVH NAECELZANVH

GOMPHOSPHAERIA LACVSTRIS
MERISMOPFDIA TENV1'SSII!A
OSCILLAO'OR1'A ACiARDHII
OSCILL41'ORI4 LIMNETICA
OSCI'LLATORIA GEMINATA
OSCILLA2'ORIA AMPHIB1'A
PHORMIDIVM SP.
reORMIDIVM MVCICOLA-
ANABAENA PLUS-AqUAE
AJVBAENA SPIROIDFS
APHANIZOMENON FLOS-AQUAE

D
X
X

I
D
X
X

X
X

n
X
X
X

X
X
X

I
X
D

X
D
n

DI
X
X

X
D

CHLOBOPHYCEAE

CAR2'ERIA SPo
CAR2'ERI4 CORDIFOR! !IS

'HLAMYDOMONASSP.
CHLAMYDOMONAS GLOBOSA
EUDOBINA ELEGANS
PA NDORINA !!ORU.'l
PEDINOMONAS MIBU2'1'SSIb!A
POLYTOMA Si .
POLYTOMA GRANULI'FFRVÃ
GLOEOCYS2'IS SP.
GLOEOCYSO'IS GIGAS
GLOEOCYS2'1'S VESICULOSA
SPHAEROCYSTIS

SCHROE2'FR1''E2'RASPOBA

LACUS1'BIS
ULO1'HRIX SP.
OEDOGONIUM SP.
MOUCiEOTIA SP.
CLOSTERIUM SP.
CIOSTEBIUI! ACICVLARE

I
X

X

X
X

X

X
X

X.
X I

I
X

X
X

X
X

X
X



TAro!/ .

TABLE VA-3 (Continued)

DA2'F.

CHLOROPHYCEAE(cont.) 30 4PR 27 MAX 17 JUH 28 Jl/D 26 AUG 23 SFP 19 OC2'6 VOV 14 19 DEC

CBOS2«ZPIU«! VENUS
CCOSTZBIVM GRACIIE
COSMABIVM SP ~

s?hvHns?puv sp.
ACTIHASTRV«d HAHTZSCPII
4NK1'S2'BODESMUS FAECATUS
ANKI'STRODFS/dvS SPIR02'AENIA
ANKISTRODFSMUS NAHIIOSEIENZ
CHODATEELA CIIIATA
CPODA2'ZBIA CITRIFOBMIS
CHODA ESCA SUBSAESA
CHODATEI«LA dIUADBISFTA
CHLOREI«I«4 SP.
CBOSTFRIOPS1'S IOHGISSIMA
COZLASTRV!d CA!!BRICUM
COFLASTRUM !!ICROPORV!d .
COELASTBUM RZTICUIA?V!I
CBJ'CIGEIIIA 2'FTRA PFDIA
DICTYOSPHAEPIUM EHBEIIBFRGIAHUM
DICTYOSPHAERIUI! PVICFFIEUM
DIC2'YOSPHAERIV!d EEEGANS
FCHINOSPHAEBELEA I«D/HE?I'CA
FBREBFLI«4 BORHHZMIENSIS
PRAHCEI4 DROESCHZRI
GOI«EHKIIIIA RADIA2'A
KIRCRHFRIEEEA COHTORT4
MICBAC2'IHIUMPUSIIEUII
OOCYSTIS SP.
OOCXS2'IS BOBGZI
OOCYSTIS EACVS2'R1'S
OOCYS2'IS PABV4
OOCYSTIS PVSIDu
OOCYS2'IS SOLI?ARIA
OOCYS2'IS CRASSA
OOCYSTIS SVBVABIHA
PED1'AS2'BUM BORXAHU.'I
PZDIAS2'BUM DUPI«ZX
PFDIASTB UM SIMPIFX
PED1'AS2'RVM 2'E?R4S
dIUADRIGUEA CPODATII
SCEIIFDESMVS 4BVHDAI'S
SCZDEDESM J'S ACUMINATVS
SCE«7EDZSMl!S BIJUGA
SCEHEDESMVS DFHTICUEA?US
sCENEDzsMvs DIMORPBVS
SCENFDESMUS I'NCBASSATUIUS
SCENFDFSMUS OPOLIFHSIS
SCZIIEDES!«IUS I!UADRICAVDA
SCZHEDFSMUS BIJUGA2'J'
SCEIIFDESMJS BIJUGA V. FLEXUOSVS
SCBROZDZPIA JUDAYI
SCBBOZPZBIA SFTIGFRA

XII
X

X
XI

X
X

X
X

r
X
X

XI
X

X
X
X

X
X
X

XI
X

X
X
X
X
X
x
X

X
XI

X
X
X

X

X X
X X

X

X
X
X
X

X
X
x

X
X
X

X
XI
XI
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TABLE VA-3 (Continued)
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CHLOROPHICEAE(cont. )
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BACILLARIOPHYCEAE (cont.)
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Phytoplankton (all taxa combined) collected in surface
'amplesexhibited peak abundances in June and August and

minimum 'levels in the fall (Appendix VA-2h). Maximum

biovolume of total phytoplankton was recorded in July
(Appendix VA-3h). At all depth contours, NMPW transect
exhibited the highest "annual" mean (based on an April-
December sampling period') abundance and biovolume.

The distribution of Bacillariophyceae (diatoms) in surface

samples at the 20 and 40-ft depth contours |s shown in
Figure VA-2. Diatoms were most abundant in the spring
and early summer when water temperatures wer'e cool, declined
in abundance during the warmer months, and bloomed again
in the late fall. The dominant diatom species (those
having an abundance of at least 15X at one or more stations
for at least one month) were Helosira hinderana and ~dte hano-

spatial distribution was variable throughout the year, the
"annual" mean abundance at the NMPW transect was greater at
all depth contours thad at any of the other transects
(Appendix VA-2a), and a west-to-east trend of decreasing
abundance is evident. The distribution of diatoms at three

light transmittance levels (Figure VA-3) showed greatest
variability during the ,summer months when incident light
intensity was greatest (Appendix VA-1). At this time, the

diatoms were most abundant at the 1X light transmittance
level.

Chlorophyceae (green algae) were most abundant on 26 August

at the 40-ft.depth contour and on 23 September at the 20-ft
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depth contour based on the mean value taken over transects
(Appendix VA-2b).'he distribution of Chlorophyceae at the
20 and 40-ft depth contours is presented in Figure VA-4. A

distinct west-to-east trend of decreasing "annual" mean

abundance is evident for Chlorophyceae at all contours
(Appendix VA-2b); however, the difference in distribution
with depth (Figure VA-3) was not as noticeable as it was for
diatoms.

The distribution of Myxophyceae along the 20 and 40-ft
contours is shown in Figure VA-5. Peaks of abundance were
observed in June and August with decreased numbers evidenced
in July; this pattern was also observed for total phyto-
plankton. Dominant taxa were Chroococcus ~dis ersus var.

were abundant in surface samples in three of the nine
collections and in mid-depth samples (25X light transmit-
tance level) in four of the nine collections. As with all
the groups discussed above, the greatest mean "annual"
abundance was found at the NMPW transect (Appendix VA-2g);
howev'er, the lowest abundances recorded were found at the

, NMPP transect at three of the four depth contours. The
west-to-east trend of decreasing abundance was not so
evident for Myxophyceae.

(ii) Selected S ecies

Several species of phytoplankton found in the Nine Mile
Point vicinity were selected for additional analysis based
on their composing at least 10X of the total phytoplankton
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abundance at any station for a minimum of two months (not
necessarily consecutive), and being identified to the
species, level. Eleven species met these criteria and

belong to the following taxa: 4 Myxophyceae, 1 Chlorophy-
ceae, 1 Chrysophyceae, 3 Bacillariophyceae, and 2 Crypto-
phyceae (Appendix VA-4 and VA-5) ~ The distribution of each

o f these species is discussed in this section, which is
organized by class.

Chroococcus dispersus var. minor is a blue-green alga
present throughout the year in the Nine Mile Point vicinity.
Its distribution at the 20 and 40-ft contours is shown in
Figure VA-6. As with most blue-green algae, its numer-

ical abundance reached high levels during the summer, but
h

its biovolume remained relatively low due to the small
size o f the individual cells (Appendix VA-5e) . While the
"annual" mean abundance was higher at the NMPW transect
(Appendix VA-4e), no consistent distributional pattern was

evident throughout the year.

reported to be toxic when present in 'high numbers (Palmer
1962) . It was present only in the August through December

collections (Appendix VA-4e), and although there were large
differences in its abundance among stations at both the 20

and 40-ft depth contours, no trend was noticed (Figure VA-7) ~

Coelosphaerium'aegelianum is also a member of the Myxophy-
ceae and - ts distribution is shown in Figure VA-8. It was

identified during the latter part of the year (Appendix
VA-4e) and it was present at all four transects only once,
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ABUNDANCE*OF CHROOCOCCUS DISPERSUS VAR. MINOR (MYXOPHYCEAE)
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ABUNDANCE*OF COELOSPHAERIUM KUETZINGIANUM (MYXOPHYCEAE)
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ABUNDANCE DF COELOSPHAERIUM NAEGELIANUM(MYXOPHYCEAE)
AT- SELECTED STATIONS
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on 23 September (40-ft depth contour) . Its abundance was

high when it was found, but it always represented less than

2X of the total phytoplankton biovolume (Appendix VA-5e) ~

At the 20-ft depth contour, it was present at NMPP from 23

September to 14, 19 December.

Oscillatoria limnetica is a filamentous blue-green alga
which occurred in high abundance from April through July
(Appendix VA-4e). While its "annual" mean abundance was

greatest at the NMPW transect at the 20 and 40-ft depth

contours, its spatial distribution exhibited no consistent
pattern over the year (Figure VA-9) . As with the other
selected blue-green algal species, its contribution to
to tal biovolume o f the community was always less than 2X

(Appendix VA-5e) .

Ankistrodesmus falcatus, a chlorophyte, is a perennial,
ubiquitous species in the Nine Mile Point vicinity, and

was present in all collections during 1976 (Appendix VA-4b).

No apparent difference in abundance was detectable at the 20

and 40-ft depth contours (Figure VA-10) based on plant
operation.

-Chr so h ceae

Chr sochromulina parva, the only chrysophyte of quantitative
importance in Lake Ontario (Munawar and Nauwerck, 1971),
was present at all stations throughout the year and was most

abundant on 17 June (Appendix VA-4c). The "annual" mean

abundance was similar at all depth contours and transects
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ABUNDANCE*OF OSCILLATORIA LIQNKTIGA (MYXOPHYCEAK )
AT SELECTED STATIONS
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'BUNDANCE*OF ANKISTRODESMUS FALCATUS ( CHLOROPHYCEAE )
AT SEI ECTED STATIONS
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except at the NMPW-40-ft station where the "annual" mean was

nearly twice that of all s tations except NMPP-60 ft. The

distribution of C; ~avva at the 20 and 40 f-t depth contours

is presented in Figure VA-ll.

— Bacillario h ceae

Asterionella formosa is a cool~ater diatom, as evidenced by

its temporal distribution (Appendix VA-4a) ~ At times of
maximum abundance, it also represented a large percentage of
the biovolume of the Nine Mile Point phytoplankton community

(Appendix VA-5a). The variability in its spatial distribu-
tion (Figure VA-12) is not consistent with the operation of
either power plant.

sent throughout the sampling period (Appendix VA"4a). Its
s

greates t average abundance was observed in July, but no

distinct seasonal pattern was evident for the other months.

Its mean "annual" abundance, like that of many other phyto-
plankton taxa during 1976, was greatest at the NMPW transect
(Appendix VA&a), especially at the 10 and 20-ft contours;
the difference was smaller at the 40-ft contour, and insig-
nificant at the 60-ft contour. No discernible pattern was

observed along the 20 and 40 ft-depth contours as related
to power plant operation (Figure VA-13).

Melosira italica var. subarctica, a chain-forming centric
diatom, was present in large numbers during the spring and

early. summer, and absent or observed in very low numbers

from August through December (Appendix VA-4a). Its distri-
bution among transects at the 20 and 40-ft contours was
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ABUNDANCE*OF C HRYSOC HROMULINA PAR VA ( C HRYSOPHYCEAE )
AT SELECTED STAT|ONS

NINE MILE POINT YICINITY—I976

20 FT CONTOUR-
IOG SURFACE SAMPLES

lO5

~ NMPW
0 NMPP
4 FITZ
6 NMPE

40 FT CONTOUR—
SURFACE SAMPLES

~ ItIMPW
0 NMPP
4 FITZ
6 NMPE

NMPE-40 FT STATION-
SELECTED LIGHT LEYELS

LIGHT TRANSMITTANCE LEVELS
5p o/

25
ohio0 I /o

'I

lO"

6

tO

lo~
laJ
O

lo

lo
A M J J A S 0 N D A M J J A S 0 N D A M J J'A S 0 N D

MONTH
*WHOLE WATER COLLECTIONS, MEAN OF R-l.and R-2, DAY COLLECTION, THIS SPECi"S NOT COLLECTED IN THE REMAINING SAMPLES



ABUNDANCE*OF ASTERIONELLA FORMOSA (BACILLARIOPHYCEAE)
AT SELECTED STATIONS
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ABUNDANCE* OF GYG LOT ELLA ATOMUS (BACILLARIOPHYCEAE)
AT SELECTED STATiONS
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variable (Figure VA-14), but the "annual" mean abundance,was

greatest at the NMPW transect along these contours.

— Cr to h ceae

the year (Appendix VA-4d). It was most abundant during the

spring and summer with maxima on 27 May and 23 September

based on the mean of all surface samples per date. Differ-
ence s in spatial dis tr ibu tion (Figure VA-15) were small

during most of the year.

perennial species in the Nine Mile Point vicinity. It was

most abundant in July and August (Appendix VA-4d), and con-

tributed substantially to the biovolume of the community

throughout the year (Appendix VA-5d). It was the only
"selected species" whose "annual" mein abundance was

greatest at the NMPE transect at all depth contours except

the 60-ft. Its spatial distribution at the 20 and 4'0-ft

contours on a monthly basis was variable (Figure VA-16).

(f.ii) Chlorophyll a and Phaeopigment Concentration

Chlorophyll a concentration is a measure of the standing

crop of phytoplankton. While the concentration varies with

light ..intensity, species composition of the community and

age of''the populations present, it has been found to repre-

sent 1-2X o f the whole weight o f the algae (APHA 1976) ~

The distribution of chlorophyll a at the 20 and 40-ft depth

contours and at three light levels is shown in Figure VA-17.
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ABUNDANCE*OF MELOSIRA ITALICA VAR. SUBARCTIGA (BACILLARIOPHYCEAE)
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ABUNDANCE*OF KATABLEPHAR IS OVALIS (CRYPTOPHYCEAE)
AT SELECTED STATIONS
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ABUNDANCE"OF RHODOMONAS MINUTA VAR. NANNOPLANCTICA(CRYPTOPHYCEAE)
AT SELECTED STATIONS
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The photic zone appeared well mixed on all sampling dates

except 28 July, 'when a significant difference in chloro-
phyll a concentrations was seen between the surface and 1X

light level. On that date, the 1X light transmittance level
extended to 12 meters, which was the greatest depth recorded

for it during the entire sampling period (Appendix
VA"1)'n

the same date, a reduction in chlorophyll a was seen in
the surface collections at NMPP-10"ft and 20-ft, and the
FITZ-40-ft stations (Appendix VA-6). Temperature data

r

recorded on 28 July indicated the presence of elevated
surface water temperatures at both the 10 and 20-ft contours

of NMPP transect. A substantial intrusion of cold water was

observed on 2 August (see Chapter IV); this could have

indicated that nearshore surface waters were moving offshore
on 28 July. These waters would be replaced by water from

deeper portions of the lake, which would be expected to have

low chlorophyll a values. The low chlorophyll a concentra-
tions observed at the FITZ-40-ft station on 28 July were not
attributable to plant operation, since the FITZ plant was

not operating on 27 July and had low generation (approxi-
mately 70 megawatts) on 28 July (Tables III-2 and III-6).

Low chlorophyll a 'values were also recorded on 26 August at
NMPP-20-ft, and elevated temperatures were noted. An

intrusion of cold bottom water was also measured on 25

and 26 August (see Chapter IV)~ Little or no effect was

seen during the remainder of the sampling period.

(iv) Primar Productivit After Four-Hour Incubation

Primary productivity measured by uptake of C in surface

samples at the 20 ~ and 40-ft depth contours and at three

V-9
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light levels at the NMPE-40-ft station is presented in
Figure VA-18'he highest daily mean productivity was

observed in April, and the lowest in November; the "annual"

mean was greatest at the NMPW transect at all depth contours

(Appendix VA-8) ~ Spatial differences were variable through-

out the year; however, reduced values were observed at the

NMPP 10-ft and 20-ft, and FITZ-40-ft stations on 28 July, as

they were for chlorophyll a.

3 ~ Conclusions

The most consistent trend noted in the data which have been pre-

sented is the higher "annual" mean abundances observed for most taxa

at the NMPW transect; primary productivity also exhibited this
trend~ The spatial variability found at the other transects indi-

I.

cates that plant effects cannot be consistently separated from

natural variability.

B o ZOOPLANKTON

1 ~ Introduction and Methods and Materials

The zooplankton community was included in this postoperational study

because of the important position of these organisms in the trophic

structure of Lake Ontario. Changes in their abundance or composi-

tion could result, through trophic interaction, in alterations
of other lake communities such as macrozooplankton and fishy
Zooplankton are defined, for the purpose of this study, as ranging

in size from 76 to 571

Lawler, Matusky O'kelly Engineers
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Field and laboratory procedures were the same as those used during
1975 except for the following changes:

Oblique tows were conducted with paired Clarke-Bumpus samplers

during 1976; a single Clarke-Bumpus sampler was towed at each

station during 1975.

A minimum of two hundred o'rganisms from each of two samples

were counted during the 1976 laboratory analysis; whereas two

aliquots from conc sample were analyzed during the 1975 program.

The sampling locations are shown on Figure VA-l.

2. Results and Discussion

a. Communit Com osition

The zooplankton taxa identified in samples collected with a 76 'p

mesh net are presented in Table VB-1. The major groups present

were protozoans, rotifers, cladocerans, and copepods. Of the
69 taxa identified, the majority were rotifers, while the proto-
zoans, cladocerans, and copepods combined contributed less than

.40X of the total identified,. Only the protozoan family
Epistylidae, the cladoceran Bosmina ion irostris, copepod

nauplii, and juvenile cyclopoid copepods were dominant (15X of
total abundance at one or more stations) for m're than two

consecutive months.

V-11
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TABLE VB"1

OCCURRENCE OF ZOOPLANKTON BY DATE

NINE MILE POINT VICINITY— 1976

' TAXON DATE

28 MAY 17,18 JUN 28 JUL 26,27 AUG 23,26 SEP 19 OCT 16 NOV 19 DEC

PROTOZOA
SARCODINA

DIFFLUGIA SP.
SUCTORIA

ACINETA SP.
TOKOPHRYA SP.
THECACINETA SP ~

PARACINETA SP.
STAUROPHRYA ELEGANS

CILIATA
CODONELLA CRATERA
VORTICELLIDAE
EPISTYLIDAE

X X
X X
X X

f.e

ROTIFERA (ASCHELMINTHES)
BDELLOIDEA (class)
MONOGONONTA (class)

BRACHIONIDAE
BRACHIONUS ANGULARIS
BRACHIONUS CALYCIFLORUS
BRACHIONUS URCEOLARIS
BRACHIONUS BUDAPESTINENSIS
EUCHLANIS DILATATA
KELLICOTTIALONGISPINA
KERATELLA CRASSA
KERATELLA COCHLEARIS
KERATELLA EARLINAE
KERATELLA HIEMALIS
KERATELLA QUADRATA
NOTHOLCA ACUMINATA
NOTHOLCA SQUAMULA
NOTHOLCA LAURENTIA
NOTHOLCA FOLIACEA

LECANIDAE
MONOSTYLA SP.

NOTOMMATIDAE
CEPHALODELLA SP.

TRICHOCERCIDAE
TRICHOCERCA SP.
TRICHOCERCA CYLINDRICA
TRICHOCERCA LONGISETA
TRICHOCERCA MULTICRINIS
TRICHOCERCA PORCELLUS

TRICHOCERCA SIMILIS
GASTROPIDAE

ASCOMORPHA SP.
ASCOMORPHA ECAUDIS

ASPLANCHNIDAE
ASPLANCHNA PRIODONTA

SYNCHAETIDAE
PLOESOMA LENTICULARE
PLOESOMA HUDSONI
PLOESOMA TRUNCATUM
POLYARTHRA EURYPTERA
POLYARTHRA VULGARIS
POLYARTHRA DOLICHOPTERA
POLYARTHRA MAJOR

POLYARTHRA REMATA

SYNCHAETA LACKOWITZIANA
SYNCHAETA PECTINATA
SYNCHAETA STYLATA

X
X
X
X
D
X
X

~ X
X

X
X
X
X
X
X
D

X
X
D
X
X
X
X
X

X

X
X
X
X
X
X
X
X

X
X
D
X
X
X
D
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
'X

X



TABLE VB-1 (Continued)

OCCURRENCE OF ZOOPLANKTON BY DATE (Continued)

NINE MILE POINT VICINITY- 1976

TAXON DATE

28 MAY 17,18 JUN 28 JUL 26,27 AUG 23,26 SEP 19 OCT 16 NOV 19 DE

HEXARTHRIDAE
HEXARTHRA SP.

TESTUDINELLIDAE
FILINIALONGISETA
TESTUDINELLA SP.

CONOCHILIDAE
CONOCHILOIDES SP.
CONOCHILUS UNICORNIS

COLLOTHECACEAE
COLLOTHECA MUTABILIS

Q)OCERA (ARTHROPODA)
HOLOPEDIDAE

HOLOPEDIUM GIBBERUM
DAPHNIDAE

CERIODAPHNIA LACUSTRIS
DAPHNIA RETROCURVA
DAPHNIA PULEX

BOSMINIDAE
BOSMINA COREGONI
BOSMINA LONGIROSTRIS

CHYDORIDAE
ALONA AFFINIS
CHYDORUS SPHAERICUS

X
X

X X

X
D

X
D

X

X
X

X

PEPODA (ARTHROPODA)
COPEPODA NAUPLII X

CALANOIDA JUVENILE X
EURYTEMORA AFFINIS (adult)
DIAPTOMUS SP. (adult)
CYCLOPOIDA JUVENILE X
ACANTHOCYCLOPS VERNALIS(adult)
DIACYCLOPS BICUSPIDATUS THOMASI(adult)
TROPOCYCLOPS PRASINUS MEXICANUS(adult)

X
X

X
X

D

X
X

X
X
X
X
D

;.!

X PRESENT AT ONE OR MORE STATIONS, MEAN OF R-1 AND R-2

D ABUNDANCE OF 15 PCT. OR MORE AT ONE OR MORE STATIONS PER DATE: MEAN OF R-1 AND R-2



b. Seasonal and S atial Patterns

Zooplankton data from the April through December sampling period

were summarized for each major group (i.e., not a specific
taxonomic level), all zooplankton combined, and for selected

species (i.e., organisms identified at the species level). The

entire data set was summarized for all species which comprised

at least 5X of the total zooplankton at any station for a

minimum of two months; dat'a were plotted for those species

comprising more than 10X of the total zooplankton at any

station for at least two months.

(i) Selected taxa

Calanoida. This group of organisms generally composed a

small fraction of total zooplankton numbers (Appendices VB-la

and VB-lh), but they were present in the study area from May

through December. Juvenile forms were present in all collec-
tions, and adults were present only in November and December

samples (Table VB-l).

Maximum calanoid abundances (averaged over all stations) were

recorded during the late" fall (November). Mean abundance

tended to be greater at the 20-ft depth 'contour than the

40-ft contour. The NMPP transect exhibited higher abundances

than other transects of the 20-ft depth contour, except in
midsummer (July and August) when NMPE transect had the
greatest abundance (Figure VB-l).

I

of total zooplankton than calanoid juveniles (Appendices
VB-lb and VB-lh), and were present in substantial numbers

Lawler, Matusky O'kelly Engineers
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throughout the 1976 study period. Cyclopoid adults were

identified in July collections and persisted through December

(Table VB-1).

The temporal pattern of abundance appeared to be bimodal,
with a maximum recorded during July and a second, larger
maximum recorded during .November; minimum abundance was

found during December (Appendix VB-la). Based on the daily
mean abundance over all stations, there was no consistent
pattern in cyclopoid abundance between the 20 and 40-ft
dept'h contours. Abundances were usually greater at the FITZ

transect on the 20-ft depth contour (Figure VB-2); this
pattern was not observed at the 40-ft depth contour. There
'is no obvious reason for the observed spatial distribution
patterns in the Nine Mile Point study area. It should be

noted, however, that differences in juvenile cyclopoid
abundance among stations were within generally accepted

limits (i.e., less than an order of magnitude) for natural
variation.

-~Co e od ~nau lii. They were present in substantial numbers

throughout the 1976 study program, and peak abundances were

recorded during the July survey (Appendix VB-lc).

-~Co e oda. This group (Appendix VB-id) is composed of cala-

noid and cyclopoid juveniles and copepod nauplii, and its
temporal/spatial distribution therefore reflects the combined

distributions of those groups.

-Cladocera. Cladocerans were recorded in all but four collec-
tions during 1976 and at times composed a large fraction of
the total zooplankton (Appendices VB-le and VB-lh).

Lawler, Matusky O'kelly Engineers
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Two peaks in cladoceran abundance were recorded, the first
and largest during July and a secondary peak during November;

minimum levels were recorded in December (Appendix VB-le) .

Mean cladoceran abundances over the year tended to be

greater at the 20-ft depth contour than at the 40-ft depth

contour, but there were no consistent inter-transect patterns

(Figure VB-3) at either depth contour.

-Pro tozoa. The sampl ing method employed in the Nine Mile

Point/FitzPatrick studies provided a selected sample of
these organisms, since many are smaller than the 76 p mesh

net used. They were present in all but nine collections in

1976, and when they were present they represented approxi-

mately 20X of the zooplankton enumerated (Append ices VB-1f
and VB-lh).

-Rotifera. Members of this taxon were present in all
1976 collections and composed up to about 90X of total
zooplankton numbers, during its peak periqd in June (Appen-

dices VB-1g and VB-lh). Rotifers were most abundant during

the spring and summer surveys.

Greater mean concentrations were recorded at the 20-ft depth

contour than at the 40-ft depth contour on all survey dates

except December (Appendix VB-lg), but there were no consis-
tent inter-transect distribution patterns at either depth

contour (Figure VB-4).

Lawler, Matusky O'kelly Engineers
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-Total Zoo lankton. Total zooplankton abundance data are

compiled in Appendix VB-lh~ The temporal/spatial distri-
bution of this community reflects the combined patterns
for the major taxa described in the preceding subsections.

(ii) Selected S ecies

»Cladocera

ceran in zooplankton collections and .it comprised more

than 15X of the zooplankton sampled at one more stations in
five out of eight .monthly col lee tions during 1976 (Table

during July at the 20 and 40-ft depth contours based on a

mean abundance over transect; a smaller peak in abundance

was observed at these depth contours in November.

that described for total Cladocera. Mean abundance over

transects was consistently greater at the 20-ft depth
contour than at the 40-ft depth contour from May through

September; the reverse was observed from Oc tober through

December (Appendix VB-2a). There were no consistent inter-

either the 20 or 40-ft depth contours (Figure VB-5) ~

-~Da hnia retrocnrva. This cladoceran was present in zoo-

plankton collections from July through December. Peak con-

centrati ons were recorded during the October and November

V-15
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surveys'here was no consistent pattern in its spatial
distribution among transects at the 20 and 40-ft depth
contour

'- Rotifera~
r="'ll

months o f the 1976 survey; however in August it was

collected 'at only one station (Appendix VB-2b) ~ Peak

abundance of this cool-water species was recorded during
June at both the 20 and 40-ft depth contours; a smaller
peak, based on mean abundance over transects, was observed

in May for the 20-ft contour and July for the 40-ft contour

(Appendix VB-2b) ~ There were no consistent spatial distri-
hution patterns in A, ~riodonta concentrations among the

transects at the 20 and 40-ft depth

contoured'as

present during all months of the 1976 study (Appendix
VB-2b), but was observed at only one station in August and

September, The greatest abundance was observed in the June

collection. While there were no consistent differences in
abundance between the transects across the 20 and 40-ft
depth contours, there did appear to be higher concentrations

NMPE) on the 20-ft depth contour. No consistent inter-tran-
sect patterns were apparent along the 40-ft depth contour,

- Keratella corch1e'gris ~ A bimodal pattern with a major peak

during May and a secondary peak during August characterized
the temporal abundance of this rotifer, which occurred during

V-16 Lawler, Matusky O'kelly Engineers



all 1976 surveys (Appendix VB-2b) ~ There was no consistent
pattern in the spatial distribution of Km cochlearis 'along

the 20 and 40-ft depth contours,

Keratella crassa. This 'rotifer species was also present

during all 1976 surveys (Appendix VB-2b) ~ Its seasonal

distribution was unimodal, increasing from May to peak

numbers in July with a s teady decrease thereaf ter through

Decemberm'here were no consistent spatial distribution
patterns among transects across the 20 and 40-ft depth
contours (Figure VB-6) ~

- Keratella earlinae, This rotifer was collected throughout

the 1976 study at substantial levels of abundance; maximum

concentrations were recorded at all depth contours during
June (Appendix VB-2b) ~ There were no consistent spatial
distribution patterns in K. earlinae concentrations along

the 20 and 40-ft depth contours (Figure VB-7) ~

- Keratella guadrata. This rotifer was most abundant during

May; it was entirely absent from the September survey and

present in low'bundance at a few stations in August,
October, and November 1976. Because K. ~usdrata was not

collected in adequate numbers through 1976 (Appendix VB-2b),

its spatial distribution patterns cannot be meaningfully
described,

Ploesoma truncatum. This rotifer was present from May

through October, with peak mean daily al u;>dance recorded

during July (Appendix VB-2b) ~ While P ~ truncatum was

consistently more abundant at the 20-ft than at the 40-ft

V-17 Lawler, Matusky O'kelly Engineers
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depth contour (Appendix VB-2b), there were no consistent

inter-transect patterns of abundance at either depth contour

(Figure VB-8)-

-~Pol artha ~ma or'.This rotifer was collected throughout the

1976 sampling program, but at only three of the 16 stations
in May (Appendix VB-2b). Its seasonal distribution was

unimodal, with maximum mean concentrations per date and

depth contour recorded during September. While there were

no consistent patterns of p. ~ma or 'abundance betpeen'depth

contours, greater mean concentrations were recorded at the

20-ft depth contour from August through October and at the

40-f t depth. contour in June and July (Appendix VB-2b) .

There were no consistent inter-transect pat terns by depth

contour in P. ~ma'or numbers during the July through October

period of greatest abundance (Figure VB-9) ~

-~pol arthra ~vul aria. This species, like P. ~ma or,
was'ollectedthroughout the 1976 study and the seasonal pattern

of abundance was unimodal (Appendix VB-2b), with peak

concentrations recorded during July. There was no consistent

spatial distribution pattern at the 20 and 40-ft contours

(Figure VB-10) ~

-~g nchaeta lackowitziana. This species was collected in
substantial numbers, during only three of the eight surveys

conduc ted during 1976 (Appendix VB-2b); they were present

in collections at only one station in October and November.

V-18
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During the months. when S. lacowitziana was abundant (May,

June, and December), mean concentrations over transects
were greatest at the 20-ft depth contour. There were
no cons is tent inter-transec t dis tribut ion patterns acros's

the 20 and 40-ft depth contours (Figure VB-ll).

are presented in Appendix VB-2b ~ Concentrations were
greater at the 20-ft depth contour on'hree of the five
dates on which significant numbers of organisms were col-
lected at all stations. There were

transect distribution patterns acr
contours .

no consis tent inter-
oss the 20 and 40-ft

this genus, S. ~st late was abundant from July through
September (Appendix VB-2b). A major peak in abundance by

date and depth contour was observed in June followed by a

decline .'n 'abundance and, subsequently, a secondary peak in
September. There were no consistent spatial distribution
patterns in concentrations of S. ~st late along the 20 and

40-ft depth contours(Figure VB-l2).

3. Conclusions

Overall, based on the 1976 data, no temporal/spatial distribution
patterns were observed reflecting solely the effects of the opera-
tion of the Nine Mile Point and FitzPatrick generating stations.
Differences in abundance were, within the range of natural vaxiation
(approximately an order of magnitude) and were thus related to the
inter'action of several natural biological, chemical, and physical
factors.
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C. MACROZOOPLANKTON AND ICHTHYOPLANKTON

1. Introduction and Material and Methods

The lake monitoring program for macrozooplankton and ichthyoplankton

was conducted using a 571 p mesh net from April through December

1976. Dates of collection are presented in Table VA 1, and sampling

locations are presented in Figure VA-1.

Field and laboratory procedures followed in 1976 are described in
Appendix I. The procedure followed was similar to that used in
1975 (LMS 1976), with the following exceptions:

Surface, mid-depth, and bottom nets were towed simultaneously

during 1976. The mid-depth net was towed independently from the

surface and bottom nets, which were towed concurrently during
1975.

Night samples were analyzed .for all ichthyoplankton, fish
eggs, and once a month for selected species of macrozooplankton

During 1975, all macrozooplankton collected in day and night
samples were enumerated and identified.

2. Results and Discussion —Macrozoo lankton

a. Communit Com osition — S ecies Inventor b Date

Twenty-two taxa were identified from the Nine Mile Point vici-
nity between April and December 1976 (Table VC-1). The greatest

number of taxa identified from day collections was 15 and 14, on

8 September and 16 June, respectively, and the lowest number

V-20
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TABLE VC-I

MACROZOOPLANKTON SPECIES OCCURRENCE BY DATE

NINE MILE POINT VICINITY— 1976

14 APR 13 MAY 16 JUN 15 JU 18 AUG 8 SEP 6 OCT 3 NOV 10 DEC

TAXA D N D D N

NIDARIA (COELENTERATA)
Hydrozoa

Hydroida - Athecata

Clav idee
~Cord io hara

C. lacustris

Hydridae
~Hdra

H. americana

I
I

! x
D

D

D

D

D

PLATYHELMINTHES
Turbellaria

ASCHELMINTHES
Nematoda

MOLLUSCA
Gastropoda 8

M

B

Bivalvia (Pelecypoda) S

M

B

t

x

X
X

D

a

I
a
I
i

NNELIDA
Polychaeta
Sabellida
Sabellidae
~Maoa ookia

M. ~secioea

Ol igochaeta
X
X

THROPODA
Arachnoidea (Arachnida)

Acar i (Hydrae ar ina) S

M

B

Insects
Trichoptera

Odonata

Diptera

Cul ic idae
Chaoborus

S

M

B

S

M

B

8
M

B

S

M

B

X
X
D

X
X
X



TABLE VC"I (Continued)

,MACROZOOPLANKTON SPECIES OCCURRENCE BY DATE (Continued)

NINE MILE POINT VICINITY - 1976

TAXA
SAMPLE 4 APR 13 MAY
DEPTH

16 JUN 15 JUL
N D N

18 AUG 8 SEP
N D N

6 OCT 3 NOV 10 DEC

ARTHROPODA (CONT.)
Insecta
Lepidoptera

'

M

B
Crustacea
Cladocera
Leptodoridae
Leptodora
L. kindtii

s

)xi

Amphipoda
Gammaridae

Gammarus
G. fasciatus

~tran on x

Haustoriidae
~Panto oraia

P. affinis

Talltridae
~ll alaila

HE azteca

S

M

B

8
M

B

X D

X D

X D

X
X
D

X D

X D

X D

X D

X D

Mysidacea
Mysidae
~Ms is

M. oculata relicta S

M

B
Ostracoda (Podocopa) S

M

. B

X
X
D

X
X
X

X
X
X

X
X
X

COLUMN HEADING:
D ~ Day collection
N ~ Night collection

Only species counted in night samples are
and ~M sis oculata relicta.

S Surface sample
M ~ Mid&epth sample
B ~ Bottom sample

na grus iasaiatua, ~santo arsis aiiinis,

D > 5X of total macrozooplankton at one or more stations per date
X ~ Occurrence at one or more stations per date



identified was seven, on 10 December. Gammarus fasciatus
Appendices VC-la and VC-lb), Hydracarina, and oligochaetes were

identified from each collection date.

b. Seasonal and S atial Patterns of Selected Taxa

Data for selected taxa were summarized based on the occurrence
of these organisms in the benthic collections, their compara-

bility between years (1974 through 1976), and/or their classifi-
cation as a representative important species (i.e.; Gammarus

'fasciatus) in the Nine Mile Point vicinity of Lake Ontario.

— Diptera (Class Insecta)

Planktonic dipteran concentrations were relatively low (less
than 11 organisms/1000 m ) in the Nine Mi'le Point vicinity
during April and May 1976 (Appendix VC-la). Mean concentrations
over all stations increased from July through September (maximum

3concentration of 94 organisms/1000 m recorded from 1-NMPW-

40-ft station) and then declined in October, with none collected
in November and December. Dipteran abundance was greater at the

western transects along the 20 and 40-ft depth contours based on

the mean abundance per station over all dates.

— H droida (Ph lum Coelenterata)

fied hydroids) exhibited a bimodal seasonal pattern (Appendix
VC-la) with the major peak observed in May, when mean abundance

at the 20-ft depth contour was predominant, and a secondary peak

in October, when mean abundance at the 40-ft contour was predom-

inant. The greatest abundance was observed at the 0.5-NMPE-40

ft station. Generally, hydroids were collected in greater con-

centrations at the eastern stations than. at the west; distribu-
tion along depth contours did not correspond to a general trend.
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-Leptodora kindtii (Order Cladocera)

This species increased in abundance from May to September

and then decreased markedly. The grand mean (based, on an April-
December sampling period) for 3-NMPE-20-ft, 0.5-NMPW-20-ft

and 3-NMPW-20-ft s tat ions was the grea tes t ( Appendix VC-la);
lowest concencentrations were observed at 0. 5-NMPE-40-ft and

l-NMPW-20-ft s tat ions along the 20 and 40-ft contours. Gen-

erally, L- kindtii was more abundant in mid-depth samples.
Mean concentrations over sample depth were greater 85X of the

time at the 20-ft than't the 40-ft depth contour at the same

station. The distribution along the 20 and 40-ft contours is
presented in Figure VC-l.

-Gammarus fasciatus (Order Amphipoda)

The grand mean concentration of planktonic Gammarus fasciatus by

station was greatest at l-NMPE and least at 3-NMPW along the

20-ft depth contour; along the 40-ft depth contour, abundances

were greatest at 0.5-NMPW and lowest at 3-NMPW for night collec-
tions. Based on a June through September night sampling regime,

concentrations peaked in August (Appendix VC-lb).

The distribution of Gammarus fasciatus along the 20 and '40-ft
depth contours is presented in Figure VC-2. The concentrations
were on the same order of magnitude along both contours with
slightly greater concentrations to the east than to the west of
the Nine Mile Point station. Effects of the Nine Mile Point and

FitzPatrick plant discharge plumes on G. fasciatus distribution

V-22
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ABUNDANCE*OF LEPTODORA KINDTII
IN DAY COLLECTIONS

NINE'ILE POIHT V I CI NITY — I 976

lo
20- FT CONTOUR

~ 3-mile-NMPW
0 I -mile - NMPW
0 05-mile-NMPW
1 G5-mlle-NMPE
~ I -mlle -.NMPE
d 3-mll~ - NMPE

40-FT CONTOUR
IO6

IO5

Ch

K
Cg IP4K
O
U
O
lK
Ld

X
In )p3

IO4

IO3

10

clpl
!4 l3 l6 I5 l8 8 6 3 IO

APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTH

c lp
I4 I3 I I8 6 I

APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTH

Cl

m

*MEAN OF SURFACE, MID-DEPTH AND BOTTOM COLLECTIONS, ENUMERATION FROM ICHTHYOPLANKTON COLLECTIONS;

NONE COLLECTED 14 APR

0



ABUNDANCE*OF GAMMARUS FASCIATUS
IN NIGHT COLLECTIONS
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could not be discerned. Along the 20-ft depth contour,

stations closest to the discharges ( 1-NMPE and 0 ~ 5-NMPW)

ranked first and fourth, respectively, in abundance; and at

the 40-ft contour, station 1-NMPF. ranked second in Gammarus

abundance of the six transects along the 40-ft contour..

Rankings are „based on grand mean by station (Appendix

VC-1b) ~

Gammarus fasciatus concentrations were 10-200 times greater

in the night collections than in the day collections over

the same period (Appendices VC-la and VC-1b) . The low

abundances in day collections suggest that G. fasciatus

is either benthic and/or epibenthic during the day, remain-

ing at a depth bel'ow which the sampling gear is effective.
Increased concentrations in mid-depth and bottom collections

at night indicate that some segment of the population
undergoes vertical migration.

Data for Gammarus fasciatus collected with a benthic pump

are summarized in Chapter VI.

3. Results and Discussion — Ichth oplankton and Fish Eg s

a. Communit Composition - S ecies Inventor b Date

Fifteen taxa of fish larvae, twelve of these species, and six

species of fish eggs were identified from ichthyoplankton
collections 'n the Nine Mile Point vicinity during 1976 (Table

VC-2) ~ The occurrence of ichthyoplankton and fish eggs by date

is presented in Table VC-3. Eggs were collected in the Nine

Mile Point vicinity from 21 April (rainbow smelt) through 18

Augus t ( alewi fe) . Larvae, defined as pro-larvae, larvae, and

V-,23
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a '
TABLE VC-2

ICHTHYOPLANKTON AND FISH EGGS SPECIES INVENTORY FROM LAKE COLLECTIONS

NINE MILE POINT VICINITY — 1976

DEVELOPMENTAL STAGE

FAMILY SCIENTIFIC NAME COMMON NAME LARVAE* EGGS

Centrarchidae

Clupeidae

Cottidae

Cyprinidae

Gadidae

Gasterosteidae

Osmeridae

Percichthyidae

Percidae

~Le omis sp.

Cottus hairdi

~Crinus ~car io
~Notro is sp.
N. atherinoides
UID Cyprinidae

Lota Iota

Gasterosteus aculeatus

Osmerus mordax

Morone americana

Etheostoma ~ni rum

UID sunfish

Alewife
Gizzard shad

Mottled sculpin

Carp
UID shiner
Emerald shiner

Burbot

Threespine stickleback

Rainbow smelt

White perch

Johnny darter
Yellow perch

Percopsidae

Salmonidae ~Core onus artedii

Trout-perch

Cisco or Lake herring

*Larvae = pro-larva, larva, and juvenile



TABLE ttC-3

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*

NINE MILE POINT NUCLEAR STATION UNIT.1> JAMES h. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY- PEBRUARY JUNE 1976

SPECIES
FEB MAR

LOCATION 4 17
APR

14 21 28 29 5 12 13 19 22 26 2
JUN

10 16 17 23 30

ALEWIFE

BURBOT

NMP

FITZ

NMP

FITZ

N E EL

E EL
EL EL
EL EL
EL

EMERALD SHINER

GIZZARD SHAD

JOHNNY DARTER

LAKE HERRING
(CISCO)

LEPOMIS SP ~ UID

MINNOWS AND
CARPS (UID)
MOTTLED SCULPIN

NOTROPIS SP.

RAINBOW SMELT

LAKE D

N

NMP

FITZ
~ LAKE D

LAKE D

N

NMP

FITZ
LAKE D

N
NMP

FITZ
LAKE D

LAKE D

N

LAKE N

NMP

FITZ
LAKE D

FITZ
LAKE N

NMP

FITZ
LAKE D

L L

EL E'

'EL
EL

L L

E EL
EL EL

EL EL L

EL

L L

L L

L L

EL

L EL
L L

L L

L L



TABLE VC-3 (Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*(Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1,, JAMES Ao FITZPATRICK NUCLEAR POWER PLANT AND VICINITY— 1976

SPECIES
THREESPINE

STICKLEBACK
TROUT PERCH

WALLEYE

WHITE BASS
WHITE PERCH

YELLOW PERCH

FEB MAR

LOCATION 4 17

LAKE N

NMP

FITZ
LAKE N

FITZ
FITZ

FITZ
LAKE D

NMP

FITZ
LAKE D

APR
14 21 28 29 5 12 13

L E

19 22 26 2

E EL
E EL
L EL

JUN
10 16 17

EL L
L EL

23 30

UID
FITZ
LAKE D

E E
EL

E E
E E

EL L L EL
EL

L L
EL EL

EL
EL

EL

Ichthyoplankton includes pro-larva, larva, and juvenile
*Dates listed when larvae and/or eggs collected

D ~ Day collection
N ~ Night collection
E ~ Fish eggs
L ~ Fish larvae

UID ~ Unidentified organism

life stages

NMP ~ Nine Mile Point Nuclear Station Unit 1

entrainment program
FITZ ~ James A. FitsPatrick Nuclear Power Plant

entrainment program
LAKE ~ Lake ichthyoplankton collection



TABLE VC-3'(Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*

NINE MILE POINT NUCLEAR STATION UNIT 1, JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY— JULY-DECEMBER 1976

SPECIES LOCATION 1 3 7
JUL
4 15 21 28

UG
11 18 25 2 3

SEP
8 15 22 26 30

0
13 20 3

OV DEC
17

ALEWIFE

BURBOT

CARP

EMERALD SHINER

NMP

FITZ
LAKE D

FITZ
LAKE D

N
NMP

FITZ
LAKE D

N
LAKE D

EL

EL EL
EL
EL
EL

EL

EL
EL

EL EL
EL EL

EL EL EL
EL EL EL

L L L

EL
EL

EL

EL L L
EL L L
EL EL L
EL L L

L L

L L L
L L

L L

GIZZARD SHAD

JOHNNY DARTER

LAKE HERRING
(CISCO)

LEPOMIS SPo UID

MINNOWS AND
CARPS (UID)
MOTTLED SCULPIN

NOTROPIS SPo

NMP

NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

LAKE D

LAKE N

FITZ
LAKE D

FITZ
LAKE N

L L
L L

L L L

L L

L L L



TABLE VC-3 (Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY .DATE* (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1, JAMES Ao FITZPATRICK NUCLEAR POWER PLANT AND VICINITY—JULY-DECEMBER 1976

JU AUG SEP NOV DEC
SPECIES

RAINBOW SMELT

THREESPINE
STICKLEBACK

TROUT-PERCH

WALLEYE

WHITE BASS
WHITE PERCH

YELLOW PERCH

LOCATION

NMP

FITZ
LAKE D

LAKE N

NMP

FITZ
LAKE N

NMP

FITZ
FITZ
NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

1 3 14 15 21 28

L L L

L L
L L L
L L L

11 18 25

L L L
L L

L L L

L L
L L
L L L
L L L

2 3 8

L L

15 22 26 30 13 20 3 17 1 15

L L

UID NMP

FITZ
LAKE D

EL

E EL

EL

EL L

EL EL EL
EL E EL

EL
E E

EL EL L
EL

Ichthyoplankton includes pro-larva, larva and Juvenile*Dates listed when larvae and/or eggs coliected
D ~ Day collection
N ~ Night collection
E ~ Fish eggs
L ~ Fish larvae

UID ~ Unidentified organism

life stages

RIP ~ Nine Mile Point Nuclear Station Unit 1
entrainment program - day/night collections

FITZ ~ James A. FitsPatrick Nuclear Power Plant
entrainment program — day/night collections

LAKE ~ Lake ichthyoplankton collection



juveniles, were collected from 7 April (burbot) through 13

October (alewife). The maximum numbers of species represented

in the collections for any month occurred in June (10 positively
identified species) and July (11 species) .

EGGS AND
LARVAE

JUNE

LARVAE

JULY

EGGS AND LARVAE
LARVAE

Alewife
Carp
Rainbow smelt
White perch

Burbo t
Emerald shiner
Johnny darter
Lepomis sp.
Mottled sculpin
~Notro is sp..

Alewife
Carp

Johnny darter
Lepomis sp.
Mottled sculpin
Notropis sp.
Rainbow smelt
Threespine stickleback
Trout-perch
White perch
Yellow perch

Data have been summarized for certain species present, as eggs
r

or larvae, in day and night ichthyoplankton collections in the

lake. They were chosen based on several criteria: represent-
ative important species as defined in communic at ion from Mr.

Gerald Hansler to Mr. George Berry on August ll, 1975 (alewife,
s

rainbow smelt, threespine stickleback, and yellow perch);
occurrence in viability sampling program at FitzPatrick (johnny

darter, mottled sculpin, and white perch); and significant
concentrations in the entrainment program at either plant
(i.e., white perch: maximum egg concentration of 1228/1000 m

3

at Nine Mile Point plant). Coho salmon, brown trout, and
s

smallmouth bass, which are also representative important
species, were not collected in the Nine Mile Point vicinity of
Lake Ontario during the 1976 sampling program.
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b. Seasonal and S at'ial Distribution Patterns of Fish E s

and Larvae of Selected S ecies

-*

Alewife eggs were collected in the Nine Mile Point vicinity
from 9 June to 18 August 1976, with greatest numbers col-
lected at night on 7 and 15 July (Appendix VC-2c). The

spatial distribution suggested that more eggs were deposited
along the 20-ft contour than at the 40-ft depth contour and

particularly at the three western stations and 0.5-NMPE

station, based on night collections. Eggs were generally
more abundant in day collections at the eastern stations
along the 20 and 40-ft contour. Spawning activity, as

indicated by the number of eggs, appeared to be greater
at night. Alewife eggs were more abundant in bottom and

mid-depth tows than surface tows in both day and night
collections (Appendix VC-2c).

, The distribution of alewife eggs in day and'ight collec-
tions along the 20 and 40-ft contours is presented in
Figures VC-3 and VC-4.

Alewife larvae were first collected on 16 June and persisted
in the Nine Mile Point area until 13 October; the seasonal
maxima occurred on 4 and 18 August (Appendices VC-2a and

VC-2b). Concentrations at night were generally greater than
those observed during the daytime. Spatial distribution
also appeared to differ with photoperiod; greatest mean

densities by station over date were indicated at 3-NMPE

station at night and at 0.5-NMPW station during the day for
the 20 and 40-ft contours. Alewife larvae were generally
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ABUNDANCE*OF
ALEWIFE EGGS

IN NIGHT COLLECTIONS
NINE MILE POINT YICINITY — I 976.
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more abundant in surface collections along the 20 and 40-ft
depth contours based on night collections. Concentrations
tended to be greater in the bottom tows taken during the day

at the 20-ft depth contour.

The distribution of alewife .larvae in day and night collec-
tions is presented in Figures VC-5 and VC-6 ~

- Rainbow Smelt (Osmerus mordax)

Smelt eggs were collected infrequently during 1976 (Table

VC-3, Appendix VC-2c; Figure VC-7); they were, however,

present in the Nine Mile Point vicinity between 21 April and

2 June.

Larvae were collected from 13 May through 15 September, with
a peak on 2 June for night collections and 9 June for day

collections (Appendices VC-2a and VC-2b).

The spatial distribution of smelt larvae along the 20 and

40-ft contours could not be evaluated due to the low numbers

observed (Figures VC-8 and VC-9).

— Threespine Stickleback (Gasterosteus aculeatus)

Stickleback larvae were collected on 28 July only, and in
low concentrations (Appendix VC-2b) ~

— Yellow Perch (Perca flavescens)
H

Larvae were collected on three dates (29 April, 22 May, and

21 July) with a maximum on 29 April, a day collection
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ABUNDANCE*OF
ALEWIFE LARVAE

IN DAY COLLECTIONS
NINE MILE POINT VICINITY —1976

5 20-FT CONTOUR

IO4
O
O
O

9 IO3

I
O

O
lo~

6)

D

~ 3-mlle-NMPW
0 I -mile-NMPW
o 05-mlle-NMPW
4 05-mlle-NMPE
~ I -mlle-NMPE
6 3-mlle-NMPE

40-FT CONTOUR

Io

~io0
I 2228 2 9 I5/ll 23

APR MAY JUN
I5 2I 28 8 II I8 25 I 8 l5 /30 l3 22 28 2 9 Ie/Il 23 7 l5 2 I 28 1. II Ie

JUL AUG SEP APR MAY- JUN JUL AUG
MONTH MONTH

„ *HEAN OF SURFACE, HID-DEPTH, AND BOTTOH COLLECTIONS, NONE COLLECTED IN THE REMINING COLLECTIONS

25 I 8 I5 28/3OPl
SEP

A
I



ABUNDANCE OF
ALEWIFE LARVAE

IN NIGHT COLLECTIONS
NI NE MILE POINT VICINITY — I 976
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2 9/6 l6 25 I 7 IS 2I 28 II 16 25

JUN JUL AUG

MONTH
NONE COLLECTED IN THE REMAINING COLLECTIONS
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ABUNDA'NCE OF
RAINBOW SMELT EGGS IN DAY AND NIGHT COLLECTIONS

NINE MILE POINT VICINITY —I976

6 io4
00
O

CO ip3
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Io'0-FT
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~ I -mlle-NMPE
6 3-mile-NMPE

40-FT CONTOUR

~ I00

APR MAY
I 2228 2 9 18/IT 25 T 15 21 28 8 Il 18 25 I 8 15 /50 15 22 2/2 9 Ie/IT 25 T 15 21 28 e I I 18

JUN JUL. AUG SEP APR MAY .JUN JUL AUG
MONTH MONTH

*MEAN OF SURFACE, MID-DEPTH, AND BOTTOM COLLECTIONS, NONE COLLECTED IN THE REHAINING COLLECTIONS
APRIL AND lfAY, DAY COLLECTIONS; JUNE, NIGHT COLLECTION

25 I e 15 29/MTTI
SEP

O
I



ABUNDANCE*OF
RAINBOW SMELT LARVAE

IN DAY COLLECTIONS
NINE MILE POINT VICINITY.—I976
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E
O )P4
0
O

I lO

20-FT CONTOUR

0 3-mlle- NMPW
0 I -mlle-NMPW
0 05-mile-NMPW
4 05-mile+MPE
~ l -mlle-NMPE
6 3-mile-NMPE

40-FT CONTOUR

O
lp~

X

io'

lO0
I 2228 2 9 It/IT 28 I8 2I 28 4 I I I8 28 I 8 l5

APR MAY JUN JUL AUG SEP
MONTH

APR MAY JUN JUL AUG
MONTH

I8 2228 2 9 le/IT 23 7 IS 2I 28 4, II,I8 25 I 8 I8 29/50~
SEP

A
I ~

+MEAN OF SURFACE, MID-DEPTH, AND BOTTOM COLLECTIONS, NONE COLLECTED IN THE REMAININ(: COLLECTIONS



ABuNDANCE OF
RAINBOW SMELT LARVAE
IN NIGHT COLLECTIONS

NI NE MILE POI NT V I CI NITY — I 97,6
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lO IO4

O
O
O
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u. 10~
O

z IO
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0 I -mile-NMPW
0 QS-mlle-NMPW
4 05-milt-NMPE
~ I -mIlt-NMPE
6 3-milt-NMPE

IO4

IO'O

IO'

IP0 IOt/0 It eS I I~ tl te t II I~ t5 /S t IS t t/lO It tS I 7 IS tl tt II I S
JUN JUL AUG SEP JUN . JUL AUG

MONTH MONTH
*MEAN OF SURFACE, HID-DEPTH, AND. BOTTO?I COLLECTIONS, NONE COLLECTED IN THE RBIAINING COLLECTIONS

IS
SEP



I

(Appendices VC-2a and VC-2b) ~ Greatest concentrations were

found in sur face day collections at 1-NMPE-20-ft station.

Other Species

The distributions of eggs and larvae of white perch, johnny
darter, and mottled sculpin are presented in Appendices

VC-2a, VC-2b, and VC-2c.

4. Conclusions

- Macrozooplankton

No temporal/spatial distribution patterns attributable to plant
operation were observed for dipterans, hydroids, or Leptodora

kindtii from day col lee tions or for Gammarus fasciatus from

night collections in 1976. Concentrations of Gammarus fasciatus
in night collections were greater than in comparable day collec-
tions at all stations and sample depths, indicating vertical
migration of this epibenthic organism.

— Ichthyoplankton and Fish Eggs

The temporal/spatial distribution patterns observed for alewife
and rainbow smelt were not attributable to power plant operation.
Low concentrations of threespine stickleback and yellow perch
did not permit assessment of the effect of plant operation on

I

these species. Larvae or eggs of coho salmon, brown trout, and

smallmouth bass, all representative important species, were not
collected in the Nine Mile Point vicinity during the 1976

sampling program.

'V-27
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VI. BENTHOS

A. INTRODUCTION AND MATERIALS AND METHODS

1. Natural Habitats

The benthic community was sampled as part of a study to assess the

postoperational effects of the Nine Mile Point and FitzPatrick
plants on the nearshore lake ecosystem. The benthos were sampled

because they are important in the ecosystem's trophic structure and

because their sedentary/sessile existence results in the inability
of many benthic forms to escape environmental perturbations by

migration.

In 1976, benthic collections were made at the same transects and

depths as had been sampled from 1973 through 1975 (Figure VIA-1)~

Collections made as part of the benthic monitoring program are

indicated in Table VIA-1. The scheduled December collection was not
made at every station because of adverse weather 'conditions. The

field sampling procedure and laboratory techniques were similar to

those of 1975 except for the following:

Sur face and bottom water temperatures were recorded at each

station with each collection.

- Macrofauna samples were collected from defined substrate types

Samples were collected and analyzed for organic carbon.

— The criteria for subsampling benthic samples in the laboratory
were redefined.

VI-1
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BENTHOS SAMPLING STAT IONS
NINE MILE POINT VICINITY -l976
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TABLE VIA-1

BENTHOS SAMPLING PROG~

NINE MILE POINT VICINITY — 1976

DATE

19 APR

11 MAY
14

'RGANICCARBON

GRAIN
SIZE ANALYSIS

SEDIMENT
ACCUMULATION

MACROINVERTEBRATES

. (NON-CLADOPHORA)

2 JUN
15
16
17

D]
D

D

D

D

D

D

1 JUL

3 SEP
4
7

8 OCT
12
13

D7 Dj D1

2 NOV

10 DEC
14

*Minimum of one sample per date at a minimum of one station;
day collection; D ~ Day

] One collection



The detailed field and laboratory work plans are presented in
Appendix. I.

2. Artificial Substrates

The organisms that rapidly colonize immersed artificial and natural
substrates are significant sources of primary and secondary produc-
tion in aquatic ecosystems. These organisms (periphyton), as an

assemblage, provide a tool for identifying and evaluating certain
water quality changes within aquatic systems. The 1973 through 1975

studies (QLM 1974; LMS 1975, 1976) in the Nine Mile Point vicinity
revealed that water temperature, light intensity/photoperiod, and

nutrient limitation were of primary importance in determining
periphyton growth. Other factors contributing to biomass/production
on immersed substrates include the seeding density from whole water
phytopl ankton, and the frequency and duration of adverse weather
cond'itions which result in turbulence, abrasion, and increased
turbidity.

The trend of a higher biomass/production at the NMPP/FITZ-40 ft buoy

8 tation than at the control stations (NMPE-40-ft and NMPW-40-ft) and

at the 12 and 17-ft sample depths as revealed by the 1975 data was

further investigated in 1976.

In 1976 periphyton collections were made on a four-week interval at
the same sites as were sampled in 1973-1975 (Figure VIA-1). The

exact dates on which the plates were harvested are listed in Table
VIA-2.

The sampling procedure and laboratory techniques were the same as

those used in 1975 except for the following:

VI-2
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TABLE VIA-2

PERIPHYTON SAMPLING PROGRAM

NINE MILE POINT VICINITY - 1976

DATE

1 APR
15

ll MAY

BOTTOM

b

BUOY

b

2 JUN
14
17

1 JUL
16

4 AUG

19

8 SEP
16

5 OCT
8

27
30

2 NOV

25
26

10 DEC
16

n]

Dc

Dc

Dc

D]

r>]

De

Dc

Dc

Dj

:]

blnitial set
Approximately a 4-week exposure period

dplates collected with a winch

e
Some plates set 2 Nov
Some plates set 6 Dec

D ~ Day collection
~ One collection



The artificial substrates were exposed and collected at

approximately four-week intervals; in 1975 plates were harvested

on two and four-week periods.

~ ]

- Plates were harvested either by scuba divers or with the aid

of a mechanical winch in 1976.

— The concentration of chlorophyll a was determined for only the

buoy periphyton substrates.

B. RESULTS AND DISCUSSION — NATURAL HABITATS

1. Communit Com osition

During 1976, 129 macroinvertebrate taxa were recorded from the

benthos collections; of these, 27.1X (35 taxa) each comprised at

least 5. OX o f the to tal benthos abundance in one or more samples at

one or more stations for a given sampling date (Table VIB-l).
This indicates that the organisms were fairly evenly distributed
among the groups collected. The major phyla (Mollusca, Annelida,

and Arthropoda) were present on all sampling dates.

'I

In general, taxa noted as abundant on the species inventory (Table

VIB-1) generally occurred on all sampling dates, corresponding to

their life his tory patterns, while taxa that occurred sporad ical ly
were those which occurred in small numbers in the study area.

Fish eggs and larvae occurred in the benthos col lee tions (Table

VIB-2) only during the period'pril-June (eggs) and June-September

(larvae). Eggs of six fish species and larvae of three species

were identified from these samples.

VI-3
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BUPN
TABLE VIB-1

OCCURRED.NCL OF MACROINVERTEBRATES IN BENTHIC COLLECTIONS BY DATE aa

NINE MILE POIVT VICINITY - 1976

TAX()N APR JUN
DATES

AUG OCT DEC

CN I C AR I A (COELENTERATA)
HYDROZOA

HYDROIDA-ATHECATA
CLAYIOAi

Ci)RDYLOPHORA
C.LACUS TRIS

HYUR IDAE
HYDRA

n AM -R I CANA

RHYACHUCOcLA

PLATYHCLMINTHES
TURBELLARI A

TR I C L AL' DA
PLANARI IDAE

D D

( X) (D)

(D) (D)

X X

D X

(X) (X)

(0) (X)

D

(0)

(X)

(X)

D

(D)

(X)

(Dl

D

(0)

(0),

AS CHELM IN IMES
NiMATO04

CHRQMAL>ORO I 0 EA
PLECT I GAE

A)')ONCHUS *
-NOPLIDA

ALAI M IDAE
ALAIMUS

OORYLA I M IDA
DORYLA1MIDAE

DORYLAIMUS
RHABD I T IDA

RHABUIT IDEA
BUTLcR IUS

MOI LUSCA

D

(X)

(X)

(X)

D

(X)

(X)

(X)

(D)

D

(X)

(X)

(D) (X)

GASTROPODA D

PROSOBRANCHIA-MESOGASTROPODA
VALVATIDAE (X)

VALVATA (X)
V+PERDEPRESSA (D)
V ~ SINCERA
V.PISCINALIS
VALVATA TR I CAR INATA PERCONFUSA

(X)
(D)

(X)

(X)
(0)

(X)

(X)
(D)
(X)
(X)
(X)

(D)

0 ABUNDANCE OF 5 OR 5+ PERCENT OF TOTAL BENTHOS IN ONE OR MORE SAMPLES AT
QVE OR MORi STAT IONS PER DATE ~

X PRESENCE IN ONE UR MORE SAMPLES AT ONE OR MORE STATIONS PER

OATEN'D)

NUMERICAL DOMINANCE AT THE SPECIFIC LEVEL OR THE LOWEST. LEVEL AT WHICH AN ORGANISM WAS
IDENTIFIED

* ID pending
**Exact dates of benthic collection indicated on daily computer print-outs.



TABLE VIB-I (Continued)
OCCURRENCE OF MACROINVERTEBRATES IN BENTHIC COLLECTIONS TO DATE**

(CONTINUED) -
TAXON (CQNTD ~ ) APR JUN

DATES
AUG OCT DEC

BUL IMIDAE (HYDROBIIDAE)
AMNICOLA

A o INTEGRA

A ~ LIMOSA

AMNICOLA SP.
A ~ LUSTR ICA

0 1 TH(VIA
B.TENTACULATA

l'LC URUC ER 10 AE
GONIOQASIS

G ~ LIVESCENS
PULMONATA-BASO'MMATOPHORA

PHYS IDAE
P l IYSA

P ~ INTCGllA
P ~ SAY I I
PHYSA HLTEROSTROPHA*
PHYLA ELL IPT (CA*

LYMNA=IDA~
LYMNAEA

L ~ CATAS COP IUM
L.EMARGINATA*

PLANOkb IOAE
GYRAULUS

G ~ PAh,VUS
HEL I >OMA

H ~ A'ICEPS
H ~ T~ IVOLVIS

AVCYLIDAE
FERRISSIA

F ~ TARDA
LAEVAPEX

L~FUSCUS

(X) (D)
(X)

(D) (X)

(X)
(X)
(X)

(X)
(X)
(X)

(D)
(X)
(X)
(X)
(X)

(X)
(X)

(X)

(X)

(X)

(X)

(X)
(X)

(X)

(X)

(X)
(X) (X)
(D) (D)

(x) (D )
(X)

(X) ~ (X)

(D)
(0)
(0)

(X)
(D)
(D)

(D)

(D)

(X)

(D)

(X)

(X)
(X)

(X)
(X)

(X)
(X)

(X)

(X)
(X)
(X)

(X)
(X)
(X)

(X)
(X)
(X)
(X)
(X)

(X)

(X)
(D),. (D)

(X)
(D) .

(X)

(X)

(X)

(X)

(X)

6IVALVIA(PELECYPODA)
.EULAMELL I SR A VCHIA

MARGAR I TI FARIDAE
ADADONTA

ANADONTA GRANDIS
UN ION I OAE

HETERODONT l0A
SPHAER I IDAC

MUSCUL I UM
P I S ID IUM
SPHA 'R IUM

(X) (X)
(X)
(X)

(X)
(X) (X)

(0) (D) (0) (0) (0)
(D) (D) (D) '(D ) (D)

0 ABUNDANCE OF 5 Ok 5+ PERCENT OF TOTAL HENTHOS IN ONE OR MORE SAMPLES ATONE QR MORC STATIONS PER DATE ~

PRESLNCE IN,OVE OR MORE SAMPLES AT ONE OR MORE STATIONS PER DATE

*ID pending
**Exact dates of benthic collections indicated on daily computer printouts

(D) NUMERICAL DOMINANCE AT THE SPECIFIC LEVEL OR THE LOWEST LEVEL AT WHICH AN ORGANISM
WAS IDENTIFIED

~,



TABLE VIB-'1 (Continued)

OCCURRENCE OF MACROINVERTEBRATES IN BENTHIC COLLECTION BY DATP*
(CONTINUED)

TAXON (CONTD-) APR JUN
DATES

AUG OCT DEC

ANNELIDA

POLYCHAETA

SABELLIDA
SABELL IDAE

HANAVUNKI A
4l ~ SPLCIOSA (D) (0) (D)

'

(X)

(D)

(D)
(X)
(X)

(X)
(X)

fD)

(X)
(X)

VARIANT

(X]
(X)

MULTISETOSUS
LONGIDENTUS( X)

(X)
(x)

(D)
(D)

PL I MOCHA':TE
PROSUPJRA

LUHBR I CUL I DAE
ST YLULRI LU S

S ~ H"'R ING I ANUS

PLES IO~ORA
IJB IF IC IDAE

AULODRILUS
ALLAH"RICANUS
A.LIHNOt)IUS
A ~ PLURI SETA
A ~ PIQUETI

L IHiNODRILUS
L ~ HQFFHEISTERI
L ~ UDEKEHIANUS
L ~ CLAPAREDIANUS
L ~ PR OFUND ICOLA
L ~ HOFFHE ISTER I

I L YODK ILUS
I ~ TEMPLETON I

PELOSCOLEX
P ~ FREYI
P ~ FLROX
P ~ HULTISETOSUS
P.MULTISETOSUS

TUB IF"'X
T ~ I GiVOTUS
T ~ TUB IF EX

UID TUBIFICIDAE
POTAHOTHRIX

P ~ HOLDAVIENSIS
PE VEJDOVSKYI

(X)

(0)

(X)
(XI
(X)
(X)

(D)
(X)

(X)
(X)

(X)

(X)

(X)

(X)
(X)

(D)
(D)

(X)

(0)

(X)
(X)
(D)
(X)

(X)

(X)
(X)

(X)
(X)
(X)

(D)
(X)

(X)

(X)

(D)
(X)

(X)
(X)
(X)

(X)

(X)

(X)

(X)
(X)

(X)
(X)
(D)

(D)

(X)

(X)

(X)
(X)

[0

D ABUNDANCE OF 5 OR 5+ PERCENT OF TOTAL BENTHOS IN ONE OR VORE SAHPLES AT
ONE OR MORE STATIONS PER DATE ~

X PRESLNCE IN OVE OR MORE SAMPLES AT ONE OR HORE STATIONS PER DATE ~

(D) NUMERICAL DOMINANCE AT THE SPECIFIC LEVEL OR THE LOWEST LEVEL AT WHICH AN ORGANISM

WAS IDENTIFIED
**Exact dates of benthic collection indicated on daily computer print-'outs '



TABLE VIB-I (Continued)
OCCURRENCE OF MACROINVERTEBRATES IN BENTHIC COLLECTIONS BY DATE'**

(CONTINUED)

TAXON (CONTD )

NA ID IOAE
AR C T=()NA I S

- h Li3flOND I
='PA I S

N. B<c TSCHER I
iV ~ LL I NGU I S
N ~ SlpoL:,X

PARAVAIS
P.SIMPLEX*

APR

(D)

(X)

(X)

(X) (X) (X)

(X)
(X)
(D)
(X)
(X)

(X)

(X) (X)
(X)

VATES
JUN AUG OCT DEC

OI

P IGULT IELLA
P H I CHI GANENS I S

CHAETOGASTER
C o DI ASTROPH I S

iJPFCAK IA
S ~ Juris INAE *

STYLA< IA
S.LACUSTRIS

UV IC IiVAIS

U ~ UVC INATA
VEJKi)VSKYELLA

V ~ INTERHEOIA
eRISrtVA

PR I > I INA AEGUI S: TA*
PR ISTINA OSHJRNI I

E.ICHYT) AE IDAE

HIRUDINcc.
RHYNCHOBDELLIDA

GLOSSIPHONIIDAE
HELOBDELLA

H.STAGNALIS
PISCICOLIDAE

PISCICOLA

(X)

(X)

(X)

(X)

(X)

(X)

(X)

(X)

(X)

(X)

(X)
(X)

(X)

(X)

(X)
(x)

(X)
(X)

(X)

(X)

(X)
(X)

(X)

(X)

(X1 (X)

()() (X)

Ak rHRJ POD

ARACHN1iiA
ACAR I

L (MNES I I DAE
L IHNES IA

HYGROBATIDAE
HYGRQDATES

H.SP I
H ~ Sl'
H ~ SP 4
H Si'

UNtnNtCOL IDAL
NF. U t(AN I A

UN I UN I COLA
U.SP I
U ~ SP 2

P lnt> tOre
F()REL I A

PIONA
LEBERTIIDAE

LCBE.Tth
TORRENT ICOL IOAE

TORRL'tlT I COLA

(X) (X)

(to)
(X)
(X)

(X)
(D)
(X)
(x)

(X)

(O)

(D)
(X)

(o)

(X)
(X)
t x) (o)

(X)

(X)
(o)

(X)

(X)

(X)
(X)

(X)

(X)

(X)

(X)
(D)
(o)

(X)

(X)
(X)
(X)

(X)
(X)

(o)

(X)
(X)

D ABUNDANCE OF 5 OR 5+ PERCENT OF TOTAL BENTHOS Ik ONC OR NORE .SA)(PLES AZ
OVE OR 'NORE STAT IO'JS PCR OAT". ~

X PRFS..'iCE It( UNL OR t(ORE SAMPLES AT U.NE OR NORE STATIONS PER DATE.

*TD pending

**Exact dates of benthic collection indicated on daily
computer printouts

(D) t(<JMERICAL DOMINANCE AT THE SPECIFIC LEVEL OR THE LOWEST LEVEL AT WHICH AN ORGANISM

WAS IDENTIFIED



TABLE VIB-1 (Continued)
OCCURRENCE OF MACROINVERTEBRATES IN BENTHIC COLLECTIONS BY DATE **

(CONTINUED)

TAXON (CONTD )

INSECTA

;Y~'WCHEkUPTERA

APR JUN
DATES

AUG OCT DEC

HEPTAGi=NIIDAE
STENONEMA

TR I CHO)'T ERA
HY DRO)'T I L I DAE

AGRAYLEA
LEPTOCER IDAE

OECET I S

AR THR I P SOD ES
LE P TOC "RUS

LEPIUCERUS AMERICANUS
HYDROPSYCHIDAL

CHEUMATOPSYCHE SP ~

(X)

(X)

(X)
(X)

(X)

D

(X)
(X)
(X)

~ (X)
(D)

(X)
(X)

(X)

(X)
(X)

(X)

(X)

C ERATi)HOGON I DAE
EMPIDIDAE (x)

ulPTER4 D
TEND IP I.D I DA C (CHIRONOMIDAE) (D)

CH I RUNOHUS (X)
CLAD:)TANYTARSUS
CUELJTANYPUS
CR ICJTQPUS (D)
CRYPTOCHIRONOMUS (D)
DEMICRYPTOCH I RONUHUS ( X)
DICROTENDI PES (X)
ENDOCH I RQNOHVS
GLYPT L'TEND IPES
CRYP TOCLADOPELMA (HARNIS CHIA)
H"." TEPOTR ISSOCLADIUS (X)
HICRQSPECTRA (X)
HICR()TENDIPES (X)
PARACLADOPFLMA (X)
P AR ACH I RONOHU S (X)
PHAENOPSECTRA (X)
PnLV) EDILVM (X)
PROCLADIUS 'X)
PSEUD)JCHIRONVMUS (X)
PSECTROCLADI VS (X)
POTTI)AST IA (X)
RHEOTANYTARSUS (D)
ST ICTOCHIRONGMUS (X)
TR I SSOCLAD IUS (X)
XENOCH IRONOHVS (X)
EINF'LDIA * ~

TANYTARSUS(+MICROPSECTRA) ( X)
PARATANYTARSUS

D

(X)
(x)
(X)

(X)
(X)
(X)
(X)

(X)
(X)

(X)
(X)
(X)
(X)

(D)
(x)
(X)
(X)

(X)
(X)

(X)
(X)
(X)
(x)

O

(X)
(D)
(X)
(X)
(x)
(X)
(X)
(X)
(X)
(X)

D

(X)
(D)

(X)
(x)
(X)
(X)

(X)
(D)
(X)
tx)
(D)
(X)

(X)
(X)
(X)

(x)
(X)

(D)

(X)
(X)
(X). (X)
(x)
(X)
(x)

(0)

(X)

ABViVJANCE OF 5 OR 5+ PERCENT OF T()TAL BENTHOS IN ONE OR MORE SAMPLES AT
UN UR MORE STATIONS PER DATE ~

PR E S ~)CE I N ONE OR M))RE SAMPLES AT'iVE OR MORE STAT I ONS PER DATE ~

*ID pending

**'Exact dates of benthic collection indicated on daily computer printouts



TABLE VIB-l (Continued)

OCCURRENCE OF MACROINVERTEBRATES IN BENTHIC COLLECTIONS BY DATE +*
(CONTINUED) 0]

TAXON (CONTD ~ )

CRUSTAC:A

APR JUN
DATES

AUG OCT OEC

ISOPOOA
ASCLL)GAE

ASEL<US

Ai<ipH I

PAPUA

GAMMARI OAE
GAMMaf.US

6 ~ F-'SCIATUS
CRANiiONYX

HAUSTi'>F. I I DA E

)NT:|PORE I A
P ~ AFF IN IS

TALITRIDAE
HYALL'LLA

HE ~ZTECA

(X)

"(Dl
(X)

(D)

(X)

(X)

(0)
(X)

(D)

(X)

0
(X)
(X)
(D)
(X)

(0)

(X)

(X)

0
(D)

(0)
(X)

(0)

0
(D)

(0)

MYS I DACE.A
MYS IDAE

MYSIS
M ~ OCLLATA RELICTA (X)

DECA'POUA X

ASTAC IL'AE
CAMGARUS

C ~ BliRTOiV I
UPCON<CTES

(X)

(X) (X)

USTKACUDA

QRY(1lQA

(D) NUMERICAL DOMINANCE AT THE SPECIFIC LEVEL OR THE LOWEST LEVEL AT WHICH AN ORGANISM

WAS IDENTIFIED J
ABUNDANCE OF 5 OR 5+ PERC"NT OF TOTAL BENTHOS IN ONE OR MORE SAMPLES AT

ONE UR (ORE STATIONS PER DATE ~

X PRESE VCE IN ONE ()R MORE SAMPLES AT ONE QR MORE STATIONS PER GATE ~

* ID pending
**Eaact dates of benthic collection indicated on daily computer print-outs



TABLE VIB-2

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE

IN BENTHIC COLLECTIONS BY DATE*

NINE MILE POINT VICINITY- APRIL-SEPTEMBER 1976

SPECIES
APR
19

MAY
14

JUN
15 16 17

SEP

4

ALEWIFE E

CATOSTOMUS sp.

GIZZARD SHAD

JOHNNY DARTER EL

MOTTLED SCULPIN

RAINBOW SMELT E

UNIDENTIFIED EL

WHITE PERCH

* Dates listed when larvae and/or eggs collected

E Fish eggs

L ~ Fish larvae



2. Stud Area Descri tion

The benthos sampling program was accompanied by visual observations

and,chemical analysis of the substratum (Appendices VIB«1 through

VIB-4) in order to define any spatial distribution patterns that
were affected, at least in part, by the nature of the substratum.

Data from grain size analysis of the sand-silt fraction (Appendix

VIB-2) at the 40-ft depth contour of the four transects showed

similar sand and silt percentages.

Visual observations of the substratum, however, showed that the

presence of rock was highly variable, both spatially and seasonally

(Appendix VIB-3). Sand and silt were more prevalent at FITZ and at

NMPE than at NMPW and NMPP (30, 40 and 60-ft depth contours).
Transects NMPW and NMPP were typically composed of a flatrock or

cobble substratum overlain with a layer of silt; this was not as

prominent a feature at shallow depth contours of FITZ or NMPE

transects, which displayed more seasonal variability than the two

westernmost transects.

t

Organic carbon measurements at the 40-ft depth contours revealed

highest values at NMPW and lowest percentages at FITZ (Appendix

VIB-1). Values at NMPE were similar to those at FITZ during June

and September, and similar to those at NMPW during October.

3. S atial Distribution of Selected Taxa

Clado hora

benthic sample (Appendix VIB-8) was variable.

VI-4
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Coelenterata

collected at each transect (Appendix VIB-6d), although they were

absent from some depth contours. ~H dra was most abundant in June

and at the shallow (10 and 20-ft) stations. On an annual basis,
1

~H dra was mora abundant at the 10 ft-stations of control transects
than of experimental transects; however, the reverse was true at the
20-ft stations. This spatial trend'does not appear to be related to

area for att'achment of the organism's basal disc.

and in large numbers at the deep stations. Mean annual abundance

was greater at control than at experimental transects at the 30

and 40-ft depths but was higher at experimental transects along the

was most abundant at NMPP during April, June, and October but at
FITZ during August. At this water depth, spatial and seasonal

differences were observed in substrate characteristics as well.
s

Mollusca

Gas tropods (Appendix VIB-Pf) were a dominant component of the
benthos community and exhibited greatest abundance at the 60-ft
depth contour. Largest numbers were generally found at NMPE except
at the 10-ft depth where maximum abundances occurred at NMPWe

At the 60-ft depth contour, there was a west-to™east increase in
gastropod abundance. These patterns did not appear to be related to

growth, or to the type of substratum (rock vs ~ sand or silt).

VI-5
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and its abundances increased with increasing depth. Densities o f
Valvata were consistently highest at NMPE, the transect most charac-

terized by a soft substratum. FITZ transect ranked second in
abundance of Valvata and it appears that distribution and density of
this snail may have been closely related to substrate type.

Similar trends were observed for Amnicola (Appendix VIB-6e) at the
s

60- ft stations; however, unlike the pat tern assumed by Valvata,

large numbers of Amnicola were seen also at 20-ft stations and the

trend noted at deep stations was not consistent for all depth

contour s. NMPE gener ally had highest abundance o f Amnicola, but

densities were also'igh at intermediate depths at NMPW.

Bivalves showed a trend of increased abundance with increased

depth (Appendix VIB-5f), which is a well-documented distributional
pattern for the major component, the fingernail clams (Sphaeriidae).

In general, abundances at the experimental transects were within the

range o f values at control transec ts, although there seems to be

a correlation between abundance and the presence of a so ft sub-

stratum which is consistent with the burrowing mode of existence of
these organisms. 'bundances'at shallow stations are probably related

to localized areas of available sand or silt.

Annelida

Nearly all of the polychaetes identified from the benthos collec-

at the 10, 20, and 30-ft depth contours (Appendix VIB-6b).

This worm is found in tubes of mud attached to stones, and thus

escapes notice,due to its small size (Pettibone 1953). Rolan

(1974i noted the presence of M. ~seciosa in a Lake Erie thermal

discharge channel and suggested that this species is a thermally

tolerant organism, able to tolerate a range of temperature from

17 to 31 C and a 7 C temperature shift within a few hours. Hiltunen

VI-6
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(1965) recorded the abundance of M. ~seciosa as reaching 45,292

worms/m near the mouth of Detroit River, suggesting that this may

be a more abundant species in the Great Lakes than has been suspected.

In the Nine Mile Point vicinity, M. ~s eciosa showed large fluctua-

tions in spatial abundance on a seasonal basis. There was no

consistent seasonal trend among s ta tions. At the 20 and 30-ft
contours, the two westernmost transects had greater abundances than

FITZ and NMPE. However, no pattern of distribution is apparent

between stations.

Oligochaetes were both diverse and numerous during 1976 (Appendix

VIB-5a), especially at the 60-ft depth contour where greatest abun-

dance was seen at NMPW. However, at the 40-ft depth, very few

oligochaetes were collected from NMPW. Overall, oligochaetes were

seasonally abundant at bo th control and experimental transec ts.

The o 1 igochae te Nais bretscheri (Append ix VIB-6a) was mos t common

at the 10-ft depth and in April and June samples. Maximum abundance

was noted at NMPP, but its spatial pattern was not correlated

Arthro oda

The major groups of arthropods (Acari, Insecta, and Crustacea) were

all represented in the benthos collections. Data for Acari (Appen-

dix VIB-5b) revealed a tendency for higher numbers at NMPW and NMPP

than at FITZ and NMPE. However, in some seasonal samples, maximum

abundance occurred at FITZ. Variability between control stations

was similar to that seen between experimental stations.

VI-7
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Crustaceans (Appendix VIB-5b) included isopods, mysids, decapods,

os tracods, and amphipods, o f which amphipods and ostracods formed

the numerically dominant groups. Amphipods were most abundant at

the 10-ft contour and, at that depth, were highest in abundance at

the experimental transects, ("annual" [based on an April-December

sampling period] mean values). In June and October, maximum abun-

dance occurred at NMPP and during Augus t, at FITZ. During April,
the two control transec ts had higher mean amphipod abundance than

the experimental transects. At the 20, 40, and 60-ft depths,
maximum annual abundance was recorded at NMPE.

The amphipod Pontoporeia affinis (Appendix VIB-6c) occurred in very

low numbers at the two shallowest d epth contours and increased in
density at the deeper stations. Maximum abundance was reached at

the 60-ft depth contour; maximum 'annual'ean abundance for this
contour was noted at NMPE. At 30 and 40-ft depths, P. affinis was

rare at NMPW and NMPP, but abundant at FITZ and NMPE. At 40 and

60-ft contours, ther'e was a west-to-east difference in substrate

characteristics which may have affected distribution of P. affinis.
s

e
Gammarus fasc iatus (Append ix VIB-6c), in con tras t to P. a ffinis,
showed a preference for the shallow depth contours; at 10 and 30-ft
contours, annual abundances were lowest at control stations; how-

ever, at 20-ft, the maximum mean abundance was seen at NMPE. Data

from the 20-ft contour (Figure VIB-1) show that the interstation
difference in G. fasciatus abundance was seasonally variable, as

was the case for the 40-ft stations. It appeared that abundances

tended to be low at NMPW and high at NMPE, but there was no clear

consistent pattern of abundance for control vs. experimental sites.
Variation at the control transects was as high as at the experi-

mental transect. It should be noted that the abundance of Gammarus
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in the benthic collections (Appendix VIB-6c) was more than 100 times

the concentrations in the water column, including night samples, as

shown in the surface, mid-depth, and bottom tows (Appendices

VC-la and VC-1b) ~ This indicates that the majority of the Gammarus

community maintains itself at or near the lake bottom.

Ichth o lankton and Fish E s

As expected, fish eggs were collected only during April-June.
Alewife eggs (Appendix VIB-7) were„ essentially limited to the 10-ft

contour, but were not recorded from that depth at NMPW. There did

numbers of alewife eggs. Eggs of other identified fish species were

collected in small numbers at each depth contour, but there was no

apparent pattern to their spatial distribution.

Total Macroinvertebrates

At the 10-ft contour, mean annual abundance of macrofauna (Appendix

VIB-6) was greatest at the experimental transects and was influenced

by amphipod patterns at these transects. At the deeper contours,

total macrofauna was generally most abundant at NMPE. Seasonal

fluctuations were such that NMPP varied within the range of values

seen at the control transects and the spatial variability seen

throughout the year did not form a consistent pattern.

~-
~ J

CD RESULTS AND DISCUSSION — ARTIFICIAL SUBSTRATES

1. Buo Peri h ton

a. Communit, Com osition — S ecies Inventor b Date

The species inventory by date is presented in Table VIC-1. A

total of 140 taxa were identified; the phytoplankton identified
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ff'ABLE

VIC-I

OCCURRENCE OF ORGANISMS ON BUOY PERIPHYTON SUBSTRATES BY DATE

NINE HILE POINT VICINITY - 197h

TAXON

HAY JUN: JUL

DATE

AUG SEP OCT NOV DEC

PMYTOPERIPHYTONA

CHLOROPHYTA
UID GREEN
CHLAHYDOHONAS SP.
PANDORINA HORUH
STICMOCOCCUS SP.
ULOTMRIX TENERRIHA
STIGEOCLONIUH SPo
CLADOPHORA SPo
HOUGEOTIA SPo
MOUGEOTIA GENUFLEXA
MOUGEOTIA SP.A
HOUGEOTIOPSIS Sp.
SPIROGYRA SP.
CLOSTERIUH SP o

COSHARIUH SP o

STAURASTRUH SP ~

ACTINASTRUH HANT2SCHII
ANKISTRODESHUS SP.
ANKISTRODESHUS FALCATUS
ANKISTRODESMUS FRACTUS
CHODATELLA (LAGERHEIMIA)
CHLORELLA VULGARIS
CLOSTERIOPSIS SP o

COELASTRUM Sp.
COELASTRUH HICROPORUM
CRUCIGENIA 'SP.
COLENKINIA SP.
KIRCHNERIELLA SP'.
OOCYSTIS SPo
PEDIASTRUH BORYANUH
PEDIASTRUH DUPLEX
PEDIASTRUH SIHPLEX
PEDIASTRUH TETRAS
SCENEDESHUS SPo
SCENEDESHUS BIJUGA
SCENEDESMUS DENTICULATUS
SCENEDESHUS DIHORPHUS
SCENEDESHUS OBLIQUUS
SCENEDESHUS OPOLIENSIS
SCENEDESHUS QUADRICAUDA
SCHROEDERIA SP.
TETRADESHUS SP.
TETRAEDRON SP.

D D

D
D D

X

D

D
D D

D
D

X
X

X D

X

X X
X

D'

D
D

X
X
D

D
D
D'

D

n
X
D
D
X
X

D X
D



TABLE VIC-I (Continued)

OCCURRENCE OF ORGANISMS IN BUOY PERIPHYTON SUBSTRATES BY DATE (Continued)

TAXON DATE

HAY JUN. JUL AUG SEP 'CT NOV DEC

CHRYSOPHYTA
PERONIELLA PLANCTONICA
CHARACIOPSIS SPo
CHARACIOPSIS CYLINDRICA
DINOBRYON SP.

EUGLENOPHYTA
EUGLENA SPo
PHACUS SPe
PHACUS PYRUH

BACILLARIOPHYCEAE
CENTRATE (group)
COSCINODISCUS ROTHII
CYCLOTELLA SPo
CYCLOTELLA GLOHERATA
CYCLOTELLA MENEGHINIANA
CYCLOTELLA STRIATA
HELOSIRA SP

o'ELOSIRABINDERANA
HELOSIRA DISTANS
HELOSIRA GRANULATA
HELOSIRA VARIANS
STEPHANODISCUS SP.
STEPHANODISCUS ASTREA
STEPHANOD ISCUS NIAGARAE.
STEPHANODISCUS INVISITATUS
PENNATE (group)
ACHNANTHES SPo
ACHNANTHES LANCEOLATA
ACHNANTHES HINUTISSIMA
AMPHIPRORA SP.
AHPHORA PERPUSILLA
ASTERIONELLA FORHOSA
COCCONEIS SPo
COCCONEIS PLACENTULA
COCCONEIS PEDICULUS
CYHATOPLEURA SOLEA
CYHBELLA SPo
CYHBELLA PROSTRATA

CYMBELLA TUMIDA
CYMBELLA VENTRICOSA
CYMBELLA HEXICANUH
DIATOHA SP.
DIATOHA ELONGATUH
DIATOHA VULGAR E

FRAGILARIA SP ~

FRAGILARIA ARCUS (F. HANNAEA)
FRAGILARIA CAPUCINA
FRAGILARIA CROTONENSIS
FRAGILARIA VAUCHERIAE

HPHONEHA SP.
PHONEHA OLIVACEUH

C

D

D

X
X
D

X D

D D

X

X X
D

D

X X
X
X

D D
X

X X
X

X X
X X
D

X
X D
X
X D

X
X X
D X
X

X

X X

X

X
X
X
X
X
X
X
D

X
X
D,

D D

X

X X

D D



TABLE VIC-I . (Continued)

OCCURRENCE OF ORGANISMS IN BUOY PERIPYTON SUBSTRATES BY DATE (Continued)

TAXOH

BACILLARIOPHYCEAE (continued)
GOMPHONEMA PARVULUM
GYROSIGMA SP..
GYROSIGMA ATTEHUATUM
GYROSIGMA ACUMIHATUM
MERIDIOH CIRCULARE
HAVICULA SPi
HAVICULA CRYPTOCEPNALA
HAVICULA TRIPUNCTATA
NAVICULA CAP ITATA
HAVICULA ELGINEHSIS
HAVICULA RMYHCHOCEPHALA
NAVICULA SALINARUM
HAVICULA PSEUDOREIHHARDTI I
HAVICULA ODIOSA
NAVICULA VIRIDULA VAR.. AVENACEA
NAVICULA HEUFLERI
HITZSCHIA SP,
HITZSCHIA ACICULARIS
NITZSCHIA SALINARUM
HITZSCHIA DISSIPATA
NITZSCHIA HOLSATICA
HITZSCHIA LIHEARIS
HITZSCHIA PALEA
HITZSCHIA PARADOXA
NITZSCMIA TRYBLIONELLA
NITZSCHIA PALEA-HOLSATICA
RHOICOSPMEHIA CURVATA
SURIRELLA SP o

SURIRELLA AHGUSTATA
SYHEDRA SPo
SYHEDRA ACUS
SYHEDRA ULNA
SYNEDRA PULCHELLA
SYNEDRA CYCLOPUM
TABELLARIA FEHESTRATA

MYXOPHYT*
AHACYSTIS Sp.
CHROOCOCCUSSp.
CHROOCOCCUS LIMNETICUS
COELOSPHAERIUM SP+
GOMPHOSPHAERIA.SP.
MERISMOPOEDIA SP.
LYNGBYA DIGUETTI
OSCILLATORIA ARTICULATA
OSCILLATORIA HIGRA
PHORMIDIUM MINNESOTENSE
HOSTOCALES

OCT NOV DEC

D X

X
D D

D D

D D

D D

DATE

MAY JUH JUL AUG SEP

D X X D

ZOOPERIPHYTOHAA

CILIATA
CILIAPHORA D D D D



TAXOH

CILIATA (continued)
VORTICELLIDAE
EPISTYLIDAE

TABLE VIC-I (Continued)

OCCURRENCE OF ORGANISMS ON BUOY PERIPHYTON SUBSTRATES BY DATE (Continued)

DATE

HAY JUH JUL AUG SEP OCT NOV DEC

D D D D D D

D D D

SUCTORIA
ACINETA SP ~

TOKOPHRYA SPo
THECACIHETA SP.

X
D . D
D

D D

X
D D

D D

OTHER ZOOPERIPHYTOH
HYDRA SP.
ASCHELHINTHES

D D

X PRESENCE IH OHE OR MORE SAMPLES AT ONE OR MORE STATIOHS
D MEAN ABUNDANCE OF ~ 5 OF TOTAL PHYTOPERIPHYTOHA OR ZOOPERIPHYTOH<> AT OHE OR MORE STATIOHS



include 45 Chlorophyta, 4 .Chrysophyta, 3 Euglenophyta, 73

Bacillariophyceae, and 11 Myxophyta, while taxa of 3 Ciliata,
and 3 Suctoria represented the major portion of the zooplankton

community. Other zooplankton collected on the buoy periphyton

suhstrates included ~H dra sp. and Aschelminthes. Nc individuals

of Dinophyta and Cryptophyta were collected on buoy periphyton

substrates,

b. S atial and Tem oral Distribution

- Chlorophyll a

Peak mean chlorophyll a values at 2 and 7-ft sample depths were

observed on 4 August (Appendix VIC-lb), while peak values at 12

and 17-ft depths occuired on 8 Septemberm Buoy chlorophyll a

values of 11 May and 2 June may be biased, as these resulted

from six-week and three-week exposure periods, respectively;

however, data from all transects were judged to be comparable

within a particular set period,

The seasonal pattern (Figure VIC-1) appeared to be unimodal,

with chlorophyll a peaks at 12 and 17-ft depths occurring four

to eight weeks af ter near-sur face peaks The bimodal pattern

revealed by twice-monthly collections in 1975 (MS 1976) may

have been obscured by the monthly sampling interval of the 1976

program.

Buoy chlorophyll a values from the NMPP/FITZ transect exceeded

those of both control transects on 12 of 14 occasions when

comparisons were possible. Chlorophyll a levels were lowest at

NMPE and NMPW on nine and five occasions, respectively; the

NMPP/FITZ transect never exhibited minimum pigment concentra-

tions ~ The generally higher temperatures in the vicinity of the
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NMPP/FITZ transect (see Chapter IV) apparently had a stimulatory
effect on periphyton. growth (Figure VIC-1, Appendix VIC-1b).

Mean chlorophyll a values consistently decreased with depth for
all transects from May through September (Appendix VIC-lb). 'A ""

similar trend was demons tra ted in the 1975 s tudy (IMS 1976) ~

From 5 October through 10 December, this vertical e ffee t was

obscured, due in part to missing samples and to very low values

in November and December.

— Biomass

Mean biomass by sample depth for buoy periphyton was greatest on.

8 September for 7, 12 and 17-ft samples (Appendix VIC-1d) ~ The

mean biomass value of the 2-ft buoy samples on 4 August exceeded

that of 8 September, but this value was based on sampling only
one transect. As was the case for chlorophyll a data, ll May

and 2 June biomass values may be misleading due to other than a

four~eek exposure period. The seasonal pattern (Figure VIC-2)

was again unimodal, .with peak values decreasing markedly after
8 September.

Biomass from buoy samples was greater at NMPP/FITZ transect than

at the control stations on 10 of 16 occasions when data were

available for all sites, indicating a possible stimulatory
effect similar to that observed in the pigment analysis.
Biomass from the 2-ft sample depth at the NMPW-40-ft station was

greater than the corresponding sample at NMPP/FITZ and NMPE on

2 June and 1 July.

— Relation to Ph sical Parameters

Examination of data by transect and depths shows that chloro-
phyll a and biomass levels peaked in August and September,

VI-11'awler, Matusky O'kelly Engineers
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except for the 1 July chlorophyll a maximum at NMPP/FITZ.

Increased per iphytic chlorophyll a and biomass levels occurred

when lake surface temperatures generally exceeded 20 C, from

mid-July through early September (see Chapter IV).

Abundance of Selected Taxa and ecies of to eri h t n

The data from the phytoplankton portion of the periphytic
community from the monthly set periods from April through
December were summarized for each major algal division (Appendix

VIC-le) and for seven selec ted species (Appendix VIC-1f) . The

entire data set far 1976 was summarized for all species compris-

ing at least 10X of the total phytoperiphyton at any sample

depth at the 40 ft stations for a minimum of two months based on

the mean of R-1 and R-2. Data was summarized for the following
species: six diatoms (Dictums ~elon stum, Diatoma ~vul are, pra-

and ~gedra ~colo um) and one blue-green algae(~bc~be ~di uetii).

Data summarized for the zooperiphytic portion of the periphyton

community was presented in Appendix VIC-lg.

2. Bottom Peri h ton

a. Communit Com osition - S ecies Inventor b Date

The species inventory for the bottom periphyton community is
presented in Table VIC-2. A total of 203 taxa were identified;
these included 50 taxa of Chlorophyta, 7 Chrysophyta, 6 Eugleno-

phyta, 114 Bacillariophyceae, 19 Myxophyta, and 1 Dinophyta, for
the phytoperiphyton community. No cryptophytes were collected
on bottom periphyton substrates. A total of 16 taxa were

identified from the zooplankton component of the community, and
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TABLE VIC-2

OCCURRENCE OF ORGANISMS ON BOTTOM PER;PHY ON SUkpSTRA,ES BY DA k

ttINE HILE POINT UICIt<ITY - 5976

TAXON DATE

tkhY JUN JUL AUG 'EP OCT NOV DEC

PklYTOPERIPHYTOH+

CHLOROPkkYT*
UID GREEN
CHLAHYDOHONAS SP.
PANDORINA HORUH
STICHOCOCCUS SP.
STICHOCOCCUS BACILLARIS
STICHOCOCCUS SUBTILIS
ULOTHRIX SPo
ULOTHRIX TEt<ERRIHA
ULOTHRIX ZOtkhTA
ULOTHRIX AEQUALIS
STIGEOCLOttIUM SP+
STIGEOCLOtkIUH TENUE
CLADOPklORA SPo
ZYGtkEHA"TALES
HOUGEOTIA SPo
HOUGEOTIA SP.A
tkOUGEOTIOPSIS SP.
SPIROGYRA SP.
CLOSTERIUH SP o

CLOSTERIUH hCICULARE
COSHARIUtf SP+
STAURhSTRUH SPi
At<KISTRODESHUS SP.
AtkKISTRODESHUS BRAUtkII
ANKISTRODESHUS FALCATUS
ANKISTRODESHUS FRACTUS
CHODATELLA SP (LAGERHEIMIP)
CHLORELLA SP.
CHLORELLA VULGARIS
CLOSTERIOPSIS SP+
COELASTRUM SP.

.COELASTRUH HICROPORUtk
FRANCE IA SP i
OOCYSTIS SP.
PEDIASTRUH BORYANUH
PEDI*S IRI)H DUPLEX
PEDIASTRUH SIMPLEX
PEDIASTRUH TETRAS
PLAkkKTOSPHAERIA SP..
SCENEDESHUS SPo
SCEtlEDEStkUS ARCUATUS
SCENFDESHUS BIJUGA
SCENEDESHUS DEtkTICULATUS

,0

D

X

D
X
X
X
X
X

9 D
X 9

D

X
D

D
9 D 9 D

D
X

p
D

X

D
X

9
9
X
D

D
'

9
9
X

0

X
D D, 9 D

D



TABLE VIC-2 (Continued)

OCCURRENCE OP ORGANISMS ON BOTTOM PERIPHYTON SUBSTRATES BY DATE (Continued)

TAXOW

CHLOROPHYTA (continued)
SCEHEDE StlUS DIMORPHUS
SCEHEDEStlUS ODLIQUUS
SCEHEDE St1US QUADRICAUDA
SCtIROEDERIh SP.
TETR*DESMUS SP.
TETRAEDROH SP.
TETRAEDROH MiwitlUM
TETRAEDROH TRIGONUtl

CHRYSOPHYTA
PEROHIELLA PLANCTOt<ICA
CHARACIOPSIS SP o

CHARACIOPSIS CYI.IHDRICA
DISTEPHhWUH SPr
CHRYSOPHYCEAE
KEPHYRION .SP.
ISOCHRYSIDALES SP.

EUGLENOPMYTA
EUGLEt<A SPo
EUGLEtkh 41IHLITA
PHACUS SP+
PklACUS PYRUM
PHACUS AL*TUS
TRACHELOMONAS SP.

HAY JUH JUL

D D
D D D

9 9

X
X

X
X X

D

9

AlJG SEP OCT tlOV

D 9
D D

9 9

D
X

D

DEC

BACILLARIOPMYCEAE
CEHTRATE (group)
COSCIHODISCUS LACUSTRXS
COSCIHODISCUS ROTHII
CYCLOTELLA SPo
CYCLOTELLA *TONUS
CYCLOTELLA GLOtlERATA
CYCLOTELLA MENEGHINIANA
CYCLOTELLA STELLIGERA
CYCLOTELLA PSEUDOSTELLIGERA
t".ELOSIRA SPr
ttELOSIRA DINDERAHA
MElOSZRA GRAHULATA
tlELOSIRA ISLAHDICA
MELOSIRA ITALICA
tlELOSIRA VARIAHS
MELOSIRA GRANULATA VAR. AUGUSTISSIMA
STEPHAWODISCUS SP.
STEr HAHODISCUS ASTREA
STEPHAHODISCUS HAHTZSCHII
STEPfthttODISCUS HIAGAP4E
STEP'lAttODI SCrJS TEHUIS
STEPHANODISCUS INVISITATUS
PEHHATE (group)
ACIiHAHTHES SP+
ACtltlAtlTMES LAHCEOL*TA
ACHt<ht<THES LINEARIS

D
D

D

X
9
9
X
X
D
X

D

X

%I

X

X
X

9
X.



TABLE VIC-2(Continued)

OCCURREHCE OP ORGANSIMS ON BOTTOM PERIPHYTON SUBSTRATES BY DATE(Continued)

TAXOH

BACILLARIOPHYCEAE (continued)
.ACHHAttTHES PIHHATA
ACHNAHTHES MIHUTISSIMA
AtlPHIPRORA SP.
AMPHORA SPi
AMPHORA OVELIS VAR. PEDICULUS
AMPHORA PERPUSILLA
ASTER IOHELLA FORtlOSA
COCCOHEIS SP,
COCCOtlEIS PLACEHTULA
COCCOtlEIS DIMINUATA
COCCOHEIS PEDICULUS
CYMATOPI-EURA SP.
CYtlATOPLEUR* SOLEA
CYtlBELLA SPi
CYMBELLA PROSTRATA
CYMBELLA VENTRICOSA
CYtlBELLA SIHUATA
CYttBELLA BREtDli
DIATOMA SP.
DIATOtlA ELONGATUtl
DIATOMA VULGARE
DZATOHA HIEHALE VARi HESODOtl
DIATOMA VULGARE VARi OVALIS
DIPLOHEIS ELLIPTICA
DIPLONEIS OCULATA
PRAGILARIA SR..
FRAGILARIA ARCUS (P. HANHAEA)
FRAGILARIA BREVISTRI*TA
FRAGILARIA CAPUCItlA
FRAGILARIA COHSTRUEHS
PRAGILARIA CROTONENSIS
FRAGILARIA VAUCMERIAE
GOMPllOHEtlA SP ~

GOMPHOtlEMA AHGUSTATUtt
GONPHOHEtlA OLIVACEUtt
GOMPHONEHA PARVULUM
GOMPMONEMA SINUS
GYROSIGtlA SP.
GYROSIGHA ATTEHUATUtl
GYROSIGHA ACUtlIttATUtl
MERIDIOtt CIRCULARF
HAVICULA SPi
HAVICULA CRYP TQCFP ll ALA

HAVICULA RADIQSA
tlAVICULA TRIPUt<CTATA
t<AVICULA AHGI.ICA
NAVICULA CAPITATA
WAVICULA ELGIHEHSIS
NAVICULA EXIttUA VAR. CAPITATA
HAVICUL* GRACILOIDES
NAVICULA SALIHARUM
HAVICULA AREtlARIA
HAVICULA PSEUDOREIHHARDTII

MAY JUH JUL

DATE

AUG SEP OCT NOV DEC

i

X
X
X

~ X
X

D

D D

D

D D
D D

D

X
X X

X
D D
D D

D D

D D

X
D

X
X D

l

X
X
X X X X

X
D X D

X X X X

D D

D D

X



TAXOt<

TABLE -:Z (Continued)

OCCURRENCE OF ORGANISMS ON BOTTOM PERIPHYTON SUBSTRATES BY DATE (Continued)

DATE

MAY JUN'UL AUG SEP OCT NOV DEC

BACILLARIOPMYCEAE (continued)
HAVICULA ODIOSA X

HAVICULA GLOBULIFERA X

t<AVICULA SALIHARUM
HAVICULA HOTHA
NAVICULA HEUFLERI
NAVICULA MENISCULES D

tthVICULA RADIOSA VAR+ TEt<ELLA
HITZSCHIA SP o X

ltITZSCHIA ACICUlARIS X

NITZSCMIA SALINARUM
HITZSCHI* APICULATA X

ttITZSCHIA DISS IP*TA D

HITZSCHIA FILIFORMIS
HITZSCHIA FONTICOLA
NITZSCHIA GRACILIS
HITZSCHIA HOLSATICA
HITZSCHIA LINEARIS
t<ITZSCHIA PALEA X

HITZSCHIA PARADOXA X

NITZSCHIA SIGMOIDEA
NITZSCIIIA TRYBLIONElLA
NITZSCHIA CLOSTERIUM X
HITZSCHIA PALEA-HOLSATICA D

t<ITZSCHIA ANGUSTATA
RHOICOSPHEHIA CURVATA D

SURIRElLA SP o

SURIREI.LA OVALIS
SURIRELLA OVATA X

SYt<EDRA SPo
SYHEDRA ACUS
SYHEDRA ULHA D

SYt<EDRA PULCtlElL*
SYNEDRA FASCICULATA VAR. TRUNCATA
SYHEDRA CYClOPUt1
TABElLARIA SP,
TABELLARI*FEt1ESTRATA
TABELLARIA QUADRISEPTA

t1YXOPHYTA
CHROOCOCCALES
AHACYSTIS SP.
AHACYSTIS AERUGIHOSA
APHAHOCAPSA SP,
CHROOCOCCUS SP'.

CHROOCOCCUS LIMNETICUS
CHRDOCOCCUS DISPERSUS
GOMPHOSPHAERIA SP,
MERISMOPOEDIA SP ~

HORMOGOHALES
LYt<GBYA SPe
LYNGBYA DIGUETII
OSCILLATORIA SP.
OSCILLATORIA HIGRA

D X
X

D X
D

D X

X X D

X D

X D

X
D
X X

X
D D



ThBLE VIC-2 'Con tinued)

OCCURRENCE OP ORGhNISMS ON BOTTOM PERIPHYTON SVBSTRhTES BY DhTE (Continued)

TAXO» DATE

kkAY JU» JUL hVG SEP OCT NOV DEC

MYXOPHYTh (continued)
PHORkkIDIUkk SP.
PHORMIDIVM MIHNESOTEHSE,
»OSTOCALES
AWABAEWA SP.
CALOTklRIX SP.

DI»OPklYTA
CERATIUkl SP.

ZOOPERIPHYTO»a +

D

D D

D
D
D

D D

CILIATA
CILIhPHORh
PARAMECIIDAE
CODO»ELLA SP.
VORTICELLIDAE
EPISTYLIDAE
EPISTILIS SP.

X
D D

D D

D

X
D
D

D
D

D

D
D

D

D D D
D D

D D X D

SUCTORIA
SUCTORIA
ACINETA SP.
TOKOPHRYA SPi
THECACI»ETA SP.

OTHER ZOOPERIPHYTO»
hMBOEBIHh
HYDRA SP.
»EHATODA
OLIGOCHAETA
CLADOCERA
BOSMI»A SP.
BRYOZOA

D
X
D

D D

D

X
D

D
D D

D D

D D

D
X
D
X
X

D
D
X

D
D

D
X

D D
D

D D

X PRESE»CE I» OWE OR »ORE SAMPLES AT n»E Ok< kkORE STATIO»S
D HEA» ABU»DA»CE OF ~ S Or: TEAL PHYTOPERIPkkYTO»~ OR,ZOO>ERIPk'YTO!:~" AT O» O"- » ." STA"."'kuS

1
1



included 6 taxa of Ciliata, and 3 Suctoria, in addition to

bryozoa, hydroids, nematoda, oligochaetes, cladocerans, and

sarcodina protozoan.

b. S atial and Tem oral Distribution

— Biomass

Biomass of bottom periphyton was greatest on 19 August for all
20-ft depth contour stations except NHPW (Figure VIC-3). On

this date, mean values at FITZ and NHPP transects were 23.90 and

2
15.30 mg/dm, respectively.

Biomass obtained from 40-ft 'bottom samples was comparatively

lower than that from 20-ft depths, most likely due to lower

light levels at the 40-ft location. Maximum values at FITZ

(14.55 mg/dm ) and NHPP (8.00 mg/dm ) were recorded on 16 July,2 2

2
while at NHPE biomass peaked (16.55 mg/dm ) on 19 August. A

unimodal pattern was indicated for both 'depth contours, with a

relatively early and somewhat flattened peak produced by the

40-ft data (Appendix VIC-2b).

— Relation to Ph sical Parameters

Peak biomass values for bottom periphyton were observed in
July-August, preceding the buoy maxima by several weeks.

However, it is difficult to define such trends narrowly because

of the monthly collection interval and occasional missing

samples. Increased biomass values of bottom periphyton corres-

pond with periods of elevated temperatures (approximately
21-23 C at the bottom in mid-August).

Lawler, Matusky O'kelly Engineers



FIGURE VIC-3
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- Abundance of Major Taxa and Selected Species of Phytoperiphyton

The data from the bottom periphyton substrates are summarized by

month for the following major taxa: Chlorophyta, Chrysophyta,

Eu g lenophyta, Bac il1 ar iophyc eae, Myxophyta, Dinophyta,

Cryptophyta, Ciliata, Suctoria, and Rotifera (Appendices VIC-2c

and VIC-2e).

The data set for fifteen dominant species of the phytoperiphyton

community was also summarized (Appendix VIC-2d). Dominance

was defined as any species comprising at least 10X of the total
phytoplankton at any station for a minimum of two months based

on the mean of R-1 and R-2. Data was summarized for the follow-

ing species 10 diatoms (Asterionella formosaDi,atoms ~elan stum,

(Pediastrum ~bor anum, gcenedesmus ~obli uus, and gcen'edesmus

Phormidium minnesotense) .

D. CONCLUSIONS

1. Natural Habitats

The spatial and temporal distribution of macroinvertebrates in the

Nine Mile Point vicinity apparently was not influenced by the

thermal discharges of the Fi tzPa trick and Nine Mile Point power

plants during the May through December sampling period.

All fish eggs and larvae identified in benthic macroinvertebrate

samples were also collected in lake ichthyoplankton tows, except for

eggs of Catostomus sp., which was collected only from the NMPP-20-ft

benthos station.

VI-14 Lawler, Matusky O'kelly Engineers



2. Artificial Substrates ~>

Chlorophyll a values at the NMPP/FITZ buoy station exceeded those at
the control sites on 12 of 14 occasions, indicating that the plumes

apparently stimulated periphyton growth. Biomass values showed a

similar trend. Peak values for both chlorophyll a and biomass were

observed when lake temperatures exceeded 20 C.
s

No apparent difference in either chlorophyll a or biomass was

observed with sample depth at any of the three longshore stations.

Six species of diatoms and one species of blue-green algae were

dominant in the buoy periphyton collections, while ten species of
diatoms, two blue-green algae, and three species of green algae were

dominant in bottom periphyton collections. The following species

were dominant on both types of substrates: Diatoma ~alon stum,

~Snedra ~Colo um, and ~Ln ~ba ~di uetii. I
Biomass values for bottom periphyton subtrates did not exhibit the

increased levels observed in the buoy substrates in the plume area.

This observation demonstrates that the plume from either plant
does not result in increased growth of the periphytic community

which is the natural habitat for these organisms. The results of
the buoy study are thus not directly applicable, since the periphytic
community does not naturally inhabit the upper regions of the water

column in 40 ft of water.

VI-15

Lawler, Matusky O'kelly Engineers
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VII. NEKTON

A. INTRODUCTION, AND MATERIALS AND METHODS

The 1976 aquatic ecological studies carried out in the Nine Mile

Point vicinity were part of an ongoing program to evaluate and

monitor the e ffects of the thermal discharges and intakes from the

James A. FitzPatrick Nuclear Power Plant and the Nine Mile Point
Nuclear Station Unit 1 on the near-field aquatic community. In the

past few years, general trends have been 'bserved in abundance,

community composition, and species diversity in the Lake Ontario

fish community (Beeton 1969; Smith 1970; Christie 1973).
Any'ontributionto such changes by power plants should be detected by

continued monitoring studies such as the current one.

The fish community in the Nine Mile Point vicinity has been charac-

terized as having resident and migratory fish species (QLM 1974; LMS

1975, 1976a) . Because thermal discharges have the, potential to

al ter resident and migratory fish behavior, (e.g., spawning and

feeding patterns), fish diversity, and spatial and temporal distri-
butions may occur near such discharges.

In light of these possibilities, the 1976 report includes the

results of the following studies:

a. A comparison of the abundance of selected species between

plume and non-plume or control and experimental sites ~

Species were selected for data presentation and/or discus-
sion based on their classification as representative impor-
tant species (alewife, rainbow smelt, smallmouth bass,
yellow perch, brown trout, coho salmon, and threespine

VII-1
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stickleback) or their occurrence in at least 1X of the total
fish collected by a gear, Plume:non-plume station compari-

sons were done along 15 and 40-ft depth contours based on

temperature measurements taken at time of all biological
collections; alternately, NMPP-15-ft and FITZ-40-ft were

selected to represent plume stations and the 15 and 40-ft
depth contours of NMPW and NMPE represented non-plume

stations. The experimental site included the 15, 30, and

40-ft depth contours along both the NMPP and FITZ transects;

the control site included NMPW and NMPE transects (15, 30,

and 40-ft depth contours) ~

Ol

b The population dynamics of the representative important

species: fecundity, length frequency, age class distribu-
tion, mortality estimates among age classes, and feeding are

discussed~

1 ~ Summar of Field and Laborator Procedures

The field and laboratory program employed during the 1976 lake

monitoring program was similar to the program employed during 1975

(LMS 1976) with the following exceptions:

3

h

a Seine collections were conducted only at the four transects;

the special seine hauls in Mexico Bay were eliminated in
1976

'i

Trawl collections were conducted with either the otter trawl

or the standard Yankee trawl'

Day-night surface gill nets were eliminated at the 30 and

60-ft contours and the day surface gill net collection was

eliminated at the 40-ft contour in 1976

'II-2
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d. Gill nets were set only at the 15 ft contour for the stomach

analysis program; the 30 ft contour nets were eliminated in
1976

',

Surface and bottom temperatures were recorded with each

collection during 1976

',

Crayfish caught in all fishing gears were enumerated in
1976

'i

The age structure of the population of selected species was

determined by counting the total number of annuli per scale;

the distance between the annuli and the total length of the

scale was not measured in 1976

'.

Partial weight was defined as the weight of a fish after the

removal of the stomach and gonads; all viscera, except the

heart, were removed in the 1975 program»

i'ecundity was determined. by the volumetric procedure for
alewife and rainbow smelt in 1976; the gravimetric procedure

was followed in 1975

'he

details of the field and laboratory procedures are presented in
Appendix I The sampling locations are shown in Figure VII 1 ~

2 ~ Sam lin Pro ram

The 1976 sampling program included fish collected by gill nets,

trawls, and seines from 9 April 1976 through 20 December 1976;

collection date, type of gear, and day-night collections are sum-

marized in Table VII-1

VII-3
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TABLE VI1-l

FISH SAMPLING PROGRAM

NINE MILE POINT VICINITY - 1976

GILL NETS TRAWLS

DATE
GENERAL

ECOLOGICAL
STOMACH
ANALYSIS

REGULAR
PROGRAM

COMPARATIVE
TRAWLS

SEINES

9 APR
14
15
16
22
29
30

DN

N]

1 MAY
11
)2
13
14
23
24
25

DN

DN

4 JUN
8
9

10
18
21
22
23
24
28
29

6 JUL
7

8
15
16
19
20
21
27
28

DN

mj

Nj

2 AUG
3
4

10
12
17
18
19
20
23
24
26

mj

DN

] ~ One collection

One collection

D ~ Day collection
N ~ Night collection



TABLE VII-l (Continued)

FISH SAMPLING PROGRAM

NINE MILE POINT VICINITY — 1976

GILL NETS TRAWLS

DATE
GENERAL

ECOLOGICAL
STOMACH
ANALYSIS

REGULAR
Pr OGRAM

COMPARATIVE
TRAWLS

SEINES

1 SEP
2
3
7

8
9

13
14
15
23
24
25
30

DN]

4 OCT
5

6
12
19
20
21
22
23
24
27
30

DN]

DN
D

2 NOV

3
4
9

12
15
16
17
26
27

N

N]

DN

6 DEC
7

8
15
20

N]

~ One collection D = Day collection

~ One collection N Night collection



BE COMMUNITY COMPOSITION

1 ~ S ecies Inventor b Gear

A total of 82,180 fishes representing 46 species were collected

from April through December by all three types of sampling gears

(Tables VII-2 and'II-3) ~ The species occurrence by date for seines

and trawls and for gill nets are presented in Tables VII-4" and

VII-5, respectively.

Three species — alewife, rainbow smelt, and spottail shiner

comprised approximately 80X of all fish collected in 1976 (Table

VII-2), and approximately 14 species made up approximately 99X of

the total catch. Alewife was the most frequently encountered

species and accounted for the greatest percentage of the total catch

(all gears) in 1976 (56 'X) ~ Rainbow smelt was the second most

abundant species in 1976, constituting 12 'X of all fish combined.

The majority of the fish collected in 1976 were collected by gill
nets, surface and bottom combined'rawls yielded unprecedented

numbers of fish in 1976 due to the use of the Yankee trawl, while

seines yielded the fewest fish in 1976 ~

2 ~ Abundance of Selected S ecies b Gear

a. Seine Collections

Alewife

The results of the twice monthly seine collections of alewife

from the four transec ts (NMPW, NMPP, FITZ, and NMPE) are shown

in Appendix VIIA-1 Alewife were represented in seine collec-
'tions beginning in the second half of April 1976 but were not

VII-4
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TABLE VII-2

TOTAL FISH COLLECTED BY SEINES TRAWLS AND GILL NETS

NINE MILE POINT VICINITY- 1976

SEINE DAY TRAWIP NIGHT TRAWIP TOTAL TRAWL& BOTTOM GILL NETS SURFACE GILL NETS TOTAL GILL NETS TOTAL ALL GEARS

SPECIES
TOTAL
CATCH

CATCH/ CATCH/
CATCH/ TOTAL 15 MIN TOTAL 15 MIN

HAUL CATCH EFFORT CATCH EFFORT

CATCH/
TOTAL 15 MIN
CATCH EFFORT

TOTAL
CATCH

CATCH/

12 HR
EFFORT

CATCH/
TOTAL 12 HR
CATCH EFFORT

TOTAL
CATCH

CATCH/

12 HR
EFFORT

TOTAL
CATCH

ALEWIFE
RAINBOW SMELT
SPOTTAIL SHINER
JOHNNY DARTER
WHITE PERCH

TROUT"PERCH
GIZZARD SHAD

YELLOW PERCH
THREESPINE STICKLEBACK
WHITE SUCKER
EMERALD SHINER
ROCK BASS
SMALLMOUTH BASS
WHITE BASS
GOLDEN SHINER
BROWN TROUT
LAKE CHUB

MOTTLED SCULPIN
SPLAKE (Hybrid Trout)
BROWN BULLHEAD
STONECAT
COHO SALMON

CHIHOOK SAG!ON
LAKE TROUT
RAINBOW TROUT
PUMPKINSEED
CARP
AMERICAN EEL
LARGEMOUTH BASS

FRESHWATER DRUM

BURBOT
LONGNOSE DACE

LONGNOSE GAR

BROOK STICKLEBACK
SEA LAMPREY

NORTHERN PIKE
NORTHERN HOG SUCKER
BLUEGILL
BOWFIN
BROOK TROUT
CHANNEL CATFISH
CISCO OR LAKE HERRING
GOLDFISH
LOGPERCH

SALVELINUS SP.
BLUNTHOSE MINNOW

UID SALMONIDAE

TOTAL (ALL SPECIES)

12659 186.16
15 0.22
30 0.44

65 0.96

1632 24.00
28 0.41

446 6.56

534 7.85

91 1.34
140 2 ~ 06

5 0.07

20 0.29
2 0.03

5 0.07

1 0.01

3 0.04

1 0.01
4 0.06

15681

6051 39.42
5871 38 '7

838 5.48
478 3.12

39 0.25
936 6.12

2 0.01
22 0.14

199 1.30
1 0.01

27 0,18
1 0.01

5 0.03

1 0.01

4 0.03
1 0.01
1 0.01

1 0.01

1 0.01

14479

3131 20.87
2124 14.16

526 3.51
3069 20.46

171 1.14
646 4.31

4 0.03
38 0.25
14 0.09
17 0.11

1 0.01
3 0.02
2 0.01
9 0.06

72 0.51
1 0.01

1 0.01

1 0 F 01

9830

9182 30.30
7995 26.39
1364 4.50
3547 11.71

210 0.69
1582 5.22

6 0.02
60 0.20

213 0.70
18 0.06
28 0.09

4 0.01
2 0.01

14 0.05

1 <0.01

76 0.25
2 0.01
1 <0.01

1 <0.01

1 <0.01

1 <0.01

1 <0.01

24309

13308
1559
8112

1

2741
830
306

1785

14. 10

1. 78
7.89

<0.01
2.52
0.83
0.24
1.77

625
1

183
169

38
2

113.
109

6
79
59
42
13

7

8
. 8

5
9
4
1

4
10

0.53
<0 F 01

0.17
0.19
0.03

<0.01
0.11
0.09
0.01
0.08
0.05
0.02
0.01

<0. 01
0. 01
0.01
0.01
0.01

<0.01
<0 F 01
<0.01
0.01

0. 01

30162

1 <0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01

11412 84.45
427 3.01

17 0.15

20 0.14
1 0.01

99 0.73
1 0.01

3 <0.01

1 <0.01

7 0.05

19 0.15

1 <0.01

8 0.06
6 0.05

6 0.02

12028

24720

1986
8129

1

2761
831
405

1786

628
1

184
169

45
2

132
109

6
80
59
42
21
13

8
14

5
9
4
1

4
10

42190

21.94
1.92
7. 03

<0.01
2.26
0.74
0.30
l. 57

0.47
<0.01

0. 15
0.17
0.04

<0.01
0.11
0.08
0.01
0.07
0.05
0. 02
0.02
0.01
0. 01
0.01
0.01
0.01

<0.01
<0.01
<0.01
0.01

<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01

0.01

46561
9996
9523
3548
3036
2413
2043
1874

659
646
563
188
171
150
142
138
109

82
82
60
42
41
15

8
14

5
'14

5
1

5
10

1
1

3
4
3
4

2
1

1

1

1

1

7

1

4
82180

56.7
12.2
11.6
4.3
3.7
2.9
2.5
2.3
0.8
0.8
0.7
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1

<0.1
<0.1
<0.1
<0.1
<O.l
<0 '
<0.1
<0.1
<0.1
<0.1
<0.1
<0. 1

<0.1
<O.l
<O.l
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

+Re Trawl Program

1



TABLE VII-3

FISH SPECIES INVENTORY
FROM SEINE, TRAWL, AND GILL NET COLLECTIONS

NINE MILE POINT VICINITY - 1976

SCIENTIFIC NAME* COMMON NAME SEINES TRAWLS GILL NETS

Family Petromyzontidae
Sea lamprey

Family Lepisosteidae

Family Amiidae
Amia calva

Longnose gar

Bowfin

(e

I;

Family Anguillidae
~An uilla rostrate

Family Clupeidae*""~
Family Salmonidae

~Core onus artedii
0. kz.su tch

S. trutta
Salvelinus sp.
Salvelinus fontinalis

~ S. ~name cush
S. ~name cush x Sontinalis

Family Osmeridae
Osmerus mordax

American eel

Alewife s

Gizzard shad

Cisco or Lake herring
Chinook salmpn
Coho salmon <

Rainbow trout
Brown trout ~

Brook trout
Lake trout
Splake trout

Rainbow smelt ~

X
X

X
X

X
X

X

X

X
X

X
-X
X
X
X

X
X

Family Esocidae
Esox lucius

Family Cyprinidae
Carassius auratus
Couesius ~iumheus
~Crinus'~car io

~Notre is atherinoides
N. hudsonius

Northern pike

Goldfish
Lake chub
Carp
Golden shiner
Emerald shiner
Spottail shiner
Bluntnose minnow
Longnose dace

X
X
X
X
X
X

X
X

X

X
X
X
X
X
X



TABLE VII-3 (Continued)

FISH SPECIES INVENTORY
FROM SEINE, TRAWL, AND GILI NET COLLECTIONS

Continued

t

i
NINE MILE POINT VICINITY — 1976

SCIENTIFIC NAME* COMMON NAME SEINES TRAWLS GILL NETS

Family Catostomidae
Catostomus commersoni White sucker

Northern hog sucker
X

X

Family Ictaluridae
Ictalurus nebulosus
I. ~unctstus
Noturus flavus

Brown bullhead
Channel catfish
Stonecat

X
X
X

Family Percopsidae
Trout-perch X

Family Gadidae
Lota iota Burbot

Family Gasterosteidae
Culaea inconstans
Gasterosteus aculeatus

Brook stickleback X
Threespine sticklebacki X

Family Percichthyidae
Morone americana
M. ~chr so s

Family Centrarchidae

~Le omis ~ibbosus
L. macroghirus

M. salmoides

White perch
White bass

Rock bass
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass

X
X

X
X
X
X
X

X
X

X

X

X
X

X
X
X
X
X

Family Percidae
Etheostoma ~ni rum
Perca flavescens .

Percina ~ca rodes

Family Sciaenidae
e—'"""''="

Johnny darter
Yellow perch
Logperch

Freshwater drum

X
X
X

X

X
X

Family Cottidae
Cottus bairdi Mottled sculpin

Representative important species

*According to A List of Common and Scientific Names of Fishes from the United
States and Canada. Amer. Pish. Soc. Spec. Publ. No. 6 3rd ed.

X

~
1

~

Oj



TABLE VII-4

OCCURRENCE OF FISH IN SEINE AND BOTTOM TRAWL COLLECTIONS

NINE MILE POINT VICINITY- APRIL-AUGUST, 1976

APRIL JUNE JULY AUGUST

SPECIES

ALEWIFE
Seines
Bottom Trawls

AMERICAN EEL
Se ines
Bottom Travls

BLUNTNOSE MINNOW
Seines
Bottom Trawls

BROOK
STICKLEBACK

Seines
Bottom Travls

BROWN BULLHEAD
Seines
Bottom Travls

BROWN TROUT
Seines
Bottom Travls

CARP
Seines
Bottom Trawls

CHANNEL CATFISH
Seines
Bottom Trawls

CHINOOK SALMON
Seines
Bottom Trav)s

COHO SALMON
Se ines
Bottom Travls

EMERALD SHINER
Seines
Bottom Travls

FRESHWATER DRUM

Seines
Bottom Trawls

GIZZARD SHAD
Se ines
Bottom Trawls

GOLDEN SHINER
Seines
Bottom Travls

JOHNNY DARTER
Seines
Bottom Travls

14'2,29 30 13 14 24 25 4 8 18 24,28,29 15 16 27 28

X X

X X

3'0,12 20 26

All dates are for Bottom Travl collections unless otherwise specified
a Seine collection



TABLE VII-4 (Continued)

OCCURRENCE OF FISH IN SEINE AND BOTTOM TRAWL COLLECTIONS (Continued)

NINE MILE POINT VICINITY- APRIL-AUGUST, 1976

APRIL JUNE JULY AUGUST

SPECIES (Cont.) 9 14 22 29 30 13 14 24 25 4 18 24,28 29 6a 15 16 27 28 3 10,12 20 26

LOGPERCH
Se ines
Bottom Travls

LONGNOSE DACE
Seines
Bottom Trawls

MOTTLED SCULPIN
Se ines
Bottom Trawls

RAINBOW SMELT
Seines
Bottom Trawls

ROCK BASS
Seines
Bottom Trawls

SMALLMOUTH BASS
Se ines
Bottom Trawls

SPLAKE Hybrid
Lake Trout)

Se ines
Bottom Trawls

SPOTTAIL SHINER
Se ines
Bottom Trawls

THREESPINE
STICKLEBACK

Seines
Bottom Travls

TROUT-PERCH
Seines
Bottom Travls

WHITE BASS
Seines
Bottom Travls

WHITE PERCH
Seines
Bottom Travls

WHITE SUCKER
Seines
Bottom Trawls

YELLOW PERCH
Seines
Bottom Trawls

OLD VALMONZDAN
NOLIIAA
Bottom Trawls

X , :I

~ All dates are for Bottom Trawl collections unless otherwise sPecified
a Seine collection



TABLE VII- 4

OCCURRENCE OF FISH IN SEINE AND BOTTOM TRAWL COLLECTIONS (Continued)

NINE MILE POINT VICINITY- SEPTEMBER-DECEMBER, 1976

4

Il

SPECIES 7,8

SEPTEMBER

9 23,24,25 30

OCTOBER

12 19 27,30

NOVEMBER

9 12 26
27'EC

15,20

LEWIFE
Se ines
Bottom Trawls

MERICAN EEL
Se ines
Bottom Trawls

LUNTNOSE MINNOW
Seines
Bottom Trawl

BROOK
STICKLEBACK

Seines
Bottom Trawls

BROWN BULLHEAD
Seines
Bottom Trawls

BROWN TROUT
Se ines
Bottom Trawls

CARP
Se ines
Bottom Trawls

CHANNEL CATFISH
Seines
Bottom Trawls

CHINOOK SALMON
Seines

. Bottom Trawls
COHO SALMON

Seines
Bottom Trawls

EMERALD SHINER
Se ines
Bottom Trawl

FRESHWATER DRUM

Se ines
Bottom Trawls

X

X X

X
X

X
X

X X

X

X X X

X

$
:0

GIZZARD SHAD
Seines
Bottom Trawls

GOLDEN SHINER.
Se ines
Bot tom Trawls

JOHNNY DARTER
Seines
Bottom Trawls

X X X

X X X X

X

X

All dates are for Bottom Trawl collections unless otherwise specified
Seine collection
Seine and Bottom Trawl collections.



TABLE VII-'4 (Continued)

OCCURRENCE OF FISH IN SEINE AND BOTTOM TRAWL COLLECTIONS (Continued)

NINE MILE POINT VICINITY- SEPTEMBER-DECEMBER, 1976

SEPTEMBER OCTOBER NOVEMBER DEC

SPECIES (Cont.)

OGPERCH
Se ines
Bottom Trawls

ONGNOSE DACE
Se ines
Bottom Trawls

MOTTLED SCULPIN
Seines
Bottom Trawls

RAINBOW SMELT
Se ines
Bottom Trawls

ROCK BASS
Se ines
Bottom Trawls

SMALLMOUTH BASS
Se ines
Bottom Trawls

SPLAKE Hybrid
Lake Trout)

Seines
Bottom Trawls

SPOTTAIL SHINER
Seines
Bottom Trawls

THREESPINE
STICKLEBACK

Se ines
Bottom Trawls

TROUT-PERCH
Seines
Bottom Trawls

WHITE BASS
Se ines
Bottom Trawls

WHITE PERCH
Se ines
Bottom Trawls

WHITE SUCKER
Seines
Bottom Trawls

YELLOW PERCH
Se ines
Bottom Trawls

UID SALMONIDAE
Se ines
Bottom Trawls

7,8 9 23,24,25 30 12 19 27,30 3

X X

12 26 27

X X

15,20

All dates are for Bottom Trawl collections unless otherwise specified
a
Seine collection

b Seine'nd Bottom Trawl collections
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TABLE VII- 5

OCCURRENCE OF PISH IN GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1976

SPECIES

DATES

DEPTH 14-16 29 APR- 11-13 23-25 8-10 21-23 6-8 19-21 2-4 17-19 1-3 13-15 4-6 19-24 2-4 15-17 6-8

APR 1 MAY MAY MAY JUN JUN JUL JUL AUG AUG SEP* SEP OCT OCT NOV NOV DEC

LEWIFE

ERICAN EEL

BOWFIN

BLUEGILL

X
X

X
X

X X X X X X X X X X X X X

X X X X X X X X X X X X X X X

X X

BROWN BULLHEAD

BROOK TROUT

X X X X X X

BROWN TROUT

BURBOT

CARP

X X X X X

X X X X X X

X X X

X X
X X

X X X X

X X X X X

CHINOOK SALMON

CISCO OR LAKE
HERRING

COHO SALMON

EMERALD SHINER

X
X

X
X

X X X
X

X X X

X X X X X

X X X

FRESHWATER DRUM

GIZZARD SHAD

GOLDFISH

X X X

X X X

X X

X X X X X X X X

X X X X X X X X X X

GOLDEN SHINER

JOHNNY DARTER

X X



TABLE VII- 5 (Continued)

OCCURRENCE OF FISH IN GILL NET COLLECTIONS (Continued)

NINE MILE POINT VICINITY — 1976

DATES

DEPTH 14-16 29 APR- 11-13 23-25 8-10 21-23 6-8 19-21 2-4 17-19 1-3A 13-15 4-6 19-24 2-4 15-17 6"8

SPECIES continued APR 1 MAY MAY MAY JUN JUN JUL JUL AUG AUG SEP SEP OCT OCT NOV NOV DEC

CHUB

TROUT

X X X X X X X X X X X X X X X X X

RGEMOUTH BASS

X X X X X

LONGNOSE GAR

MOTTLED SCULPIN

NORTHERN HOG SUCKER

NORTHERN PIKE

X X

PUMPKINSEED

RAINBOW TROUT

RAINBOW SMELT X X X
X X X X - X

X X X

X X
X X X

X X X X X
X X X X X X

ROCK BASS

SALVELINUS SP

X

X X X X X X X X X X X X X

SEA LAMPREY

'MALLMOUTH BASS

SPLAKE

STONECAT.

X X X

X X

X X

X X X X

X X

X X

X X X X X X X X

X

X X X X

X X X X X X

SPOTTAIL SHINER

TROUT-PERCH

X
X X X X X X X X X X X X X X X

X

X X X X X X X X K X X X X X

, 0



TABLE VII- 5 (Continued)

OCCURRENCE OF FISH IN GILL NET COLLECTIONS (Continued)

NINE MILE POINT VICINITY — 1976

SPECIES(continued)
DEPTH

DATES
14-16 29 APR- 11-13 23-25 8"10 21-23 6-8 19-21 2-4 17-19 1-3 13"15 4-6 19-24 2-4 15-17 6-8

APR 1 MAY MAY MAY JUN JUN JUL JUL AUG AUG SEP* SEP OCT OCT NOV NOV DEC

ITE BASS

HITE PERCH

HITE SUCKER

ELLOW PERCH

X X

X X

X

X X X X
X X X X X X X

X X X X X X
X X X X X X X X X X

X X X X X X X X X X

X X X X - X X X X X X

X X X

X

X X X X

X
X X X X

X
X X X X

S " Surface gill nets, 40 ft stations only
B ~ Bottom gill nets, all stations
>'No surface nets set on Sep 1"3



present on or after 2 November. This April-October span

coincides with the inshore-offshore migration of the species:

adult alewi fe move inshore to spawn during April in the Nine

Mile Point vicinity (LMS 1975), and move from the inshore zone

to the deeper waters of Lake Ontario in late August after
spawning is completed. Most individuals were caught on

20 August, and at the NMPW transect.

On the average, similar numbers of alewife were caught by seines

at NMPW and NMPP, while fewer alewife were collected from FITZ

and NMPE transects. Fish were caught in greater numbers at NMPE

transect than the other three on only two dates out of 12.

This represents an opposite trend to that found in 1975, when

more individuals were caught at NMPE than at the remaining
transects (LMS 1976a) ~

Brown Trout

Brown trout are seldom collected in the Nine Mile Point vicinity,
and were represented in the 1976 heine collections by only five
specimens (Appendix VIIA-2): three from the FITZ transect and

two at NMPE.

Coho Salmon

As was the case for other salmonids, coho salmon apparently do

not reside in the Nine Mile Point vicinity; however, the

traveling screen collections of each power plant yielded one

specimen (Tables IX-4 and IX-10). A total of 20 coho salmon

were collected by seines in 1976 (Appendix VIIA-3), and 85X of
these were caught on 18 June at all transects.

Lawler, Matusky O'kelly Engineers



Gizzard Shad

Gizzard shad were not represented in the seine collections in
1973; they increased in numbers from two in 1974 to eight
individuals in the regular seine program in 1975 ~ This trend

continued throughout 1976 (Appendix VIIA-5) when a total of-
1,632 individuals were collected. The increase was apparent at
all transects and the mean number of gizzard shad per collection
was higher at NMPP than at any other transect,

Rainbow Smelt

Rainbow smelt were seldom caught by seines in the Nine Mile
Point vicinity. In 1976, rainbow smelt were represented by 15

specimens, eight of which were collected from NMPW transect
(Appendix VIIA-6)~

Other S ecies

Data on emerald shiner (which represented >1X of the total fish
collected in seines), threespine stickleback and yellow perch

(representative important species), and spottail shiner and

white perch caught in seine collections at the four transects
are shown in Appendix VII-A» In general, few fish of these five
species were caught, and these primarily during the warmer

months (May-September), with few individuals seined in April or
after September, Emerald shiner were more abundant at NMPP

transect than FITZ, NMPW or NMPE transects (Appendix VIIA-4)~

VII-6

Lawler, Matusky O'kelly Engineers
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bi Bottom Trawl Collections

Alewife

Alewife were collected by bottom otter trawl (flat otter trawl)
at NMPW, NMPP/FITZ, and NMPE transects at the 20, 40, and 60-ft
depth contours from 9 April to 8 June 1976 (Appendix VIIB-1)~

Beginning on 29 June and continuing through 15 December, a

standard Yankee trawl was employed at NMPE-40-ft and 60-ft
stations'ata at these two stations may be compared to data

from the remaining stations between late June and mid-December

using the gear comparison data summarized in Section

VII'lewife

in bottom otter trawl catches were, as abundant in- 1976

as" they were in 1974 and 1975 (LMS 1975, 1976a) ~ Average catch

per effort of alewife in otter trawls was much greater at night
than in the corresponding day sample in April 1976; in May,

there was no consistent difference between day and night collec-
tions ~

i

Very few alewife were collected by otter trawls from late June

through mid-December (maximum number of 45 fish per 15~inute
'I

effort); with the majority of the collections yielding no fish
However, large numbers of alewife (a catch/effort of more than

1,798 for one daylight trawl) were collected by the standard

Yankee trawl, which was used at the NMPE-40 and NMPE-60-ft

stations On the average, more alewife were collected by the

Yankee trawl at NMPE transect during daylight hours than at

VII-7

Lawler, Matusky O'kelly Engineers



night and at the 40-ft than at the 60-ft depth contour

(Appendix VIIB-1). The majority of alewife collected by Yankee

trawl were observed in October.

Brown Trout

This species was represented in trawl collections by only one

specimen, caught on 16 July 1976 in the Yankee trawl at the

NHPE-60-ft station (Appendix VIIB-2).

Rainbow Smelt

Data on rainbow smelt collected in bottom trawls are summarized

in Appendix VIIB-5. The majority of rainbow smelt were caught

in the Yankee trawl at NHPE-40-ft and 60-ft stations. The

greatest numbers of rainbow smelt collected during 9 April
through 24,28 June sampling period were collected at NHPE-40-ft

and NHPE-60-ft stations on 28 June, 99 and 216 fish/15-minute

effort, respectively. The remaining otter trawl collections

during this period yielded no more than ten fish/effort.

Other S ecies

Data for smallmouth bass, threespine stickleback, and yellow

perch, all representative important species, and johnny darter

and trout-perch, species composing more than 1X of the total
fish collected in trawls, and spottail shiner, gizzard shad, and

white perch are presented in Appendix VII-B.

C. SPATIAL DISTRIBUTION OF SELECTED SPECIES: DAY GILL NET

COLLECTIONS

Fish .collected in gill nets were summarized according to catch per

12-hour effort. Data were then examined according to day and

Lawler, Matusky O'kelly Engineers



night. A day collection was defined as a net set up to two hours

before sunrise and/or a net pulled no later than two hours before

sunset; a night collection was defined as a net set up to two hours

before sunset and/or a net pulled no later than two hours after
sunrise These definitions were dictated by the difficulty of
simultaneously retrieving and setting gill nets at 16 locations on a

strict day-night sequence. Data were summarized for all represen-

tative important species (threespine stickleback was the only
representative important species not collected in gill nets), those

species that composed at least 1X of all fish collected in gill nets

(i,e., trout-perch and white sucker), and spottail shiner,

This section contains a comparison between plume and non-plume

stations based on the proximity of the NMPP-15 ft station to the

Nine Mile outfall and of the FITZ-40 ft station to the FitzPatrick
outfall'imes of setting, fishing duration, and harvesting of gill
nets at 15 and 40-ft depth contours for 1976 .are listed in Appendix

VIID-1~

0-

1 ~ Com arisons at the 15-ft De th Contour

- Alewife

The catch per unit of effort (number/12 hours) for alewife
collected during the day at the 15-ft depth contour at the four

transects is plotted versus time in Figure VII-2 and tabulated

in Appendix VIID-2a.

Both NMPP and NMPE-15-ft stations yielded no fish during the

period 2 August through 17 November 1976 'n 1976, there was no

.evidence of a west-east or east-west trend in abundance of

VII-9 0
Lawler, Matusky O'kelly Engineers-
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ABuNDANCE'OF ALEWIFE
IN SELECTED DAY GILL NET COLLECTIONS

NINE MILE POINT VICINITY—1976
40 FT TOU

~ NMPW
o NMPP
J FITZ
a NMPE

4

l02

CL

cu IO'

O

IOo

4 Io"
IS II te t I T RO

APR MAY JUN JUL AUG SEP OCT
I e

NOV DEC

I II ti e I

APR MAY JUN
20 e 0 H S 20 S IS

JUL AUG SEP OCT NOV

NONE COLLECTED AT THE 15 FT CONTOUR ON 14 SEP, AND 20 OCT — 6 DEC, AND AT THE 40 FT CONTOUR 3 NOV — 6 DEC.

+MEAN OF TWO COLLECTIONS; DAY COLLECTION IS DEFINED AS FOLLOWS: A NET SET A MAXIMUMOF 2 HOURS BEFORE

SUNRISE AND/OR A NET PULLED NO LATER THAN 2 HOURS BEFORE SUNSETS DATA PLOTTED BY DATE OF FINAL DAY HARVEST

OF AN APPROXIMATELY 48-HOUR SET PERIOD

e
DEC'

M
I



alewife. The alewife distribution at the plume stations varied
with sampling date For example, catch/effort at NMPP transect
exceeded that at FITZ in April, June and early July, while the

opposite was true in May and late July. In addition, the
FITZ-15 ft plume station yielded a few alewife in mid-August and

early October when no individuals were collected at the 15 ft
depth contour at NM&P transect

— Yellow Perch

Catch/effort (number/12-hours) for yellow perch was greater in
the day collections in the spring and summer (end of April to
mid-August) than in the fall (Figure VII-3)~

» Whit'e Perch

The vast majority of white perch collected by day gill nets from

plume and non-plume stations at the 15-ft depth contour were

obtained from mid«April (14-16 April set) to mid-August (17-19

August set) 1976 (Figure VII-4)~ Catch/effort showed a bimodal
distribution at the plume stations with a peak in May and late
June/early July (21-23 June and 6-8 July), after which it
declined sharply toward mid-Augus ti White perch were collected
only at NMPE-15 ft station after 19 August 1976 ~ Catch/effort
of white perch at the non-plume stations showed a similar
distribution to that of the plume stations: a peak in mid-May

and early-June for NMPW transect and in late June and late July
for NMPE transect. No substantial differences could be detected

among the four stations based on the data available. This
.suggests that white perch do not congregate in 'either plume or
non-plume stations at the 15-ft depth contour

VII-10
Lamler, Matusky O'kelly Engineers
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ASUNDANCE*OF YELLOW PERCH
IN SELECTED DAY GILL NET COLLECTIONS

NINE MILE POINT VICINITY—l976
40 FT TOU

~ NMPW
o NMPP
~ FITZ
6 NMPE

O
I2.
I2.
W

K
IOI

DI-
O

IOo

< Io"
II 24 2 I 2 20 I2 20 2 I II 2I 7 20 I I2 H 20

APR MAY JUN JUL AUG SEP OCT NOV DEC APR MAY JUN JUL AUG SEP OCT NOV DEC m

NONE COLLECTED AT THE 15 FT CONTOUR ON 15 APR, 14 SEP, 20 OCT, AND 3 NOV — 6 DEC, AND AT THE 40 FT CONTOUR
ON 15 APR, 15 NOV, AND 6 DEC.

+HEAN OF TWO COLLECTIONS; DAY COLLECTION IS DEFINED AS FOLLOWS: A NET SET A MAXIMJM OF 2 HOURS BEFORE
SUNRISE ANI>/OR A NET PULLED NO LATER THAN 2 HOURS BEFORE SUNSET; DATA PLOTTED BY DATE OF FINAL DAY HARVEST
OF AN APPROXIMATELY 48-HOUR SET PERIOD .

H
H
I



ABUNDANCE"OF . WHITE PERCH
IN SELECTED DAY GILL NET COLLECTIONS

NINE MILE POINT VICINITY—l976
40 OU

~ NMPW
o NMPP
a FITZ
n NMPE

I-
0
IL,
IL.
UI

K
IOI

I-
O

IOo

4 lo"
N S 20 SI I & 2 2 I I 20 4 IS

APR MAY JUN JUL AUG SEP OCT NOV OEC OECAPR MAY JUN JUL AUG SEP OCT NOV
I II 2i 2I 20 IS H S 20 2 S 37

Pl

NONE COLLECTED AT THE 15 FT CONTOUR ON 14 SEP, 5 OCT, AND 3 NOU — 6 DEC, AND AT THE 40 FT CONTOUR
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- S ottail Shiner

Results for catch/effort of spottail shiner in day gill net

collections at plume and non-plume stations at the 15-ft depth

contour are plotted versus time of collection (Figure VII-5)

Catch/effort during the daylight hours was variable throughout

the collection period, with no fish caught after mid-August.

Similarly, no fish were collected in day sets for 14-16 April,
although, they were gillnetted at night on these dates at NMPW

and NMPE 15 ft stations (Appendix VIID-2a) ~

Spottail shiner, like alewife and smelt, display shoreward

spawning movements to'andy shoal areas in spring and early

summer, when water temperatures reach about 20 C (Peer 1961;

Carlander 1969); however, evidence that this species spawns

in the Nine Mile Point vicinity was not observed, Catch/unit

effort was generally greater at FITZ and NMPW than NMPP or NMPE,

except in late May when catch/effort was greatest at the 15 ft
depth contour at NMPP transect (Fi'gure VII-7)~ In general, the

NMPE transect showed the smallest catch/effort of the four
transects,

— Smallmouth Bass

Sonic tagging studies in the vicinity of the Pickering Gene-

rating station discharge have shown that smallmouth bass enter

the plume for a few minutes, then return to the area outside the

plume where they remained until the next foray (Personal commun-

ication from John Kelso, Canada Center for Island Waters) ~

Based on this observation, catch/effort of smallmouth bass would

be expected to be greater at the plume stations than at the

non-plume stations'ata on smallmouth bass taken from day

collections at the 15-ft stations were plotted versus time

(Figure VII-6)~
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ABUNDANCE*OF SPOTTAIL SHINER
IN SELECTED DAY GILL NET COLLECTIONS

NINE IIAIL.E POINT VICINITY—1976
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ABUNDANCE*OF SMALLMOUTH BASS
IN SELECTED DAY GILL NET COLLECTIONS

NINE MILE POINT VICINITY—I976
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Catch/12 hour effort was low at all stations, ranging from 0 to
6 ' fish/12-hour effort at the plume stations (NMPP and FITZ)

and 0 to 2 4 fish/12-hour effort at the non-plume stations In
mid-August, mid-September and early October, peak abundance

occurred at NMPP transect Abundance data for the remaining

sampling period vere fragmentary~

— Other Fish

Abundance data for rainbow smelt, coho salmon, trout perch,
vhite sucker, and brown trout are presented in Appendix VIID-2a,

2 ~ Com arisons at the 40-ft De th Contour

— Alewife

Catch/12-hour effort of alewife at the 40-ft stations is plotted
in Figure VII-2~ No fish were collected at any transect in
November and December, and none at NMPW and FITZ in October,

During the April collections, catch/effort was greatest at NMPP

transect; the greatest difference among transects was observed

for the 29 April-1 May gill net period when the mean catch
per effort at NMPP was 2 ' to 5 ' times greater than at the

other three transect'atch/effort was greater at FITZ during
the May and July collections; the greatest difference among

transects vas observed in late July where catch/effort was 4 '
to 9 ' times greater at FITZ than at the other three transect'
Only in early August and mid-September did the catch/effort at
both plume stations (NMPP and FITZ) exceed that of the non-plume

stations (NHPW and NHPE); catch/effort at NHPP vas greater than

at FITZ for these collections,
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During the April through .December sampling period, the catch

per effort was generally low at NMPE transect. There were only
two 'occasions (mid-August and early October) when more alewife
were collected at NMPE than at the other three transects; the

difference was the largest only in October.

— Rainbow smelt

Gill net collections in 1976 at the 40-ft stations indicated
that rainbow smelt were equally abundant at plume (NMPP and

FITZ) and non-plume (NMPW and NMPE) stations; catch/effort at
the four transects is presented in Figure VII-7. Rainbow smelt

were present in day collections at the 40-ft stations from
mid-April through early October. The maximum catch was observed

in late April, and at the plume stations (NMPP and FITZ);
however, this period represents the normal inshore spawning

migration of the species (McKenzie 1964; LMS 1976b) ~ Water

temperature measurements taken at the plume and non-plume

stations at the 15 and 40-ft depth contours on 30 April and

again on 1 May indicated the presence of the thermal plume at
the surface at NMPP transect. A secondary peak was observed in
late May, and plume stations and the NMPW-40-ft station exhib-
ited a similar catch per effort.

— S ottail Shiner

The catch/effort for spottail shiner was greatest at the
FITZ-40-ft station several times thrcughout the sampling period
(Figure VII-5). Catch/effort at FITZ-40-ft station exhibited
maxima in late May and early and late July (mean catch/12 hour

effort of 49.8, 74.9, and 160.5 for these collections,
respectively).
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ABUNDANCE*OF RAINBOW SMELT.

IN SELECTED DAY GIL'L NET COLLECTIONS

40 FT CONTOUR, NINE MILE POINT VICINITY — l976 0
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A review of the water temperature data taken on 23-25 May,

6-8 July, and 19-21 July indicated the presence o f a thermal

plume a t bo th NMPP and NMPW-40 ft s ta tions on 23-25 May and

during the 19-21 July period. Temperature differences between

plume and non-plume stations were not clear for the 6-8 July
period. Thus, no consistent or persistent pattern of temper-

ature distribution could be accounted for in determining fish
distribution on these days.

Spot tail shiner were relatively abundant at the NMPP-40-'f t
station on two collection periods: 29 April-1 May and 19-21 July
1976, with a mean catch/effort of 36 ' and 16 ' fish, respec-

tively (Figure VII-5); the catch/effort at NMPP exceeded that at
FITZ in the late May period.

Spottail shiner were not collected at the 40-ft stations in
September and from late October through December; they were

collected only at FITZ and NMPW in early August, and only at
FITZ in late August and early October Catch/effort at the
FITZ-40 ft station was generally greater than at the other three
transects.

— Yellow Perch

Catch/effort of yellow perch at the 40-ft stations is plotted
versus time in Figure VII-3~ Few fish were collected in the
April-June, September, and November sampling periods; the
maximum catch/effort was observed in July and at the FITZ-40-ft
station. Differences in spatial distribution of yellow perch
between plume and non-plume stations could not be discriminated
based on the available data set,
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— White Perch I
The distribution of white perch in day collections at the 40-ft
stations is piesented in Figure VII-4. The limited data set

precludes a detailed discussion of catch/effort at the plume

versus non-plume stations; however, the following observations

can be made:

(1) White perch were collected from mid-April through
August and in mid-September; they were collected during

April only at the plume stations (NMPP and FITZ), and in
August and mid-September at NMPP and/or NMPE transects along

the 40-ft contour.

(2) The mean catch/effort per gill net set period at NMPP

and FITZ or FITZ and NMPW was generally greater than at the

remaining two transects. yJ
— Smallmouth Bass

The abundance and distribution of smallmouth bass collected at
the 40-ft stations are plotted against time in Figure VII-6.
Because the data are fragmentary, no conclusion can be drawn

regarding plume and non-plume differences in distribution.

Data for brown trout and coho salmon, both representative
important species, and trout-perch and white sucker are pre-
sented in Appendices VIID-2b and VIID-3b.
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D. LIFE HISTORY INFORMATION FOR SELECTED SPECIES

1. Coefficient of Maturit

Coefficient of maturity, defined by the equation:

Coe fficient o f maturity onad wei ht
partial weight - gonad weight

X 100,

was determined for male and female alewife, yellow perch, 'hite
perch, rainbow smelt, and smallmouth bass collected by gill nets

from the experimental and control sites.

a. Alewife

Coefficient of maturity for both males and females from experi-

mental and control sites increased rapidly from April to late
June (June-July for females), after which it declined rapidly
until August (Figure VII-8)- Surface and bottom water tempera--

tures varied from approximately 13.6 to 22.0 C, and from 6

to 17 C, respectively during the late June/mid-July collections.
Similar temperatures were recorded in 1974 (LMS, 1975) during

the period of peak maturity.

Peak maturity for male alewife occurred approximately mid-June

at both the experimental and control sites. Maximum maturity of
female alewife occurred in early June for fish collected at the

control sites; a second peak, slightly less in magnitude, was

observed in early July. The July peak for the control site
coincided with the peak maturity of female alewife collected

from the experimental site. Peak spawning activity apparently
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ALEWIFE: REPRODUCTIVE. CYCLE

EXPERIMENTAL AND CONTROL SITES,* NINE MILE POINT VICINITY- l976
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started a few days earlier for the control group than for fish
collected at the experimental site; however, this peak is based

on a small sample size (25 fish).

b. Yellow Perch

The coefficient of maturity data for yellow perch are presented

in Figure VEE-9. A plot of these data, based on a twice-monthly

monitoring program, indicated the occurrence of peak maturation
for female yellow perch in early spring; spawning apparently
commenced about mid-April and fish were spent by mid-August.

A second peak in coefficient of maturity was apparent at
the end of the summer; this peak may represent either the

beginning of gonadal maturation for the next season or a "false"
peak indicative of the small sample size (2 fish in December and

5 fish in mid-November).

The mid-April peak in coefficient of maturity of females from

experimental sites was not observed for the control site. The

time of peak spawning for males from experimental and control
fish was similar. The peak in coefficient of maturity was

slightly higher for the experimental site than the control site
for both sexes; however, the data are not conclusive as the

sample sizes were small,

c. White Perch

Coefficient of maturity was determined for white perch collected
at experimental and control sites from 14 April through 6

December 1976.

Gonad maturation of female and male white perch was evident in
April; spawning apparently commenced in May, and gonads were
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YELLOW PERCH< REPRODUCTIVE CYCLE
EXPERIMENTAL AND CONTROL SITES," 'NINE MILE POINT VICINITY- l976
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emptied by July (Figure VII-10a ) . Both males and females from

experimental and control sites exhibited a close synchroniza-

tion; maturation for both sexes occurred at similar times.

d. Rainbow Smelt

The majority of rainbow smelt examined for gonad development

were collected from 14 April through 23 May. Additional fish
were analyzed from the 4 October through 6 December sampling

period (Table VII-6). Because of no data prior to 14 April and

only scarce data between May and October, the time of spawning

cannot be defined with certainty. The April-May data set,
however, indicates that female and male rainbow smelt apparently

spawn during May at both the experimental and control sites.

e. Smallmouth Bass

Coefficient of maturity was determined for male and female

smallmouth bass from the experimental and control sites; how-

ever, the sample size was too small to be interpreted. Data are

presented in Appendix VIIE-1.

2. ~Fecundit

Fecundity was determined for five selected species collected by

trawl s and gil1 nets combined from bo th the experimental and the

control sites. All fish were classified into age groups since

fecundity differs with age and size (Nikolsky 1963) ~ Relative

fecundity (the number of eggs per unit of fish body weight) was used

as an index to compare experimental and control fish of the same

species.

VII-18
e

Lawler, Matusky P Skelly Engineers



WHITE PERCH< REPRODUCTIVE CYCLE
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TABLE VII-6

RAINBOW SMELT: REPRODUCTIVE CYCLE

EXPERIMENTAL AND CONTROL SITES, NINE MILE POINT VICINITY — 1976

MALE FEMALE

EXPERIMENTAL ITE N=143 CONTROL SITE N=121 EXPERIMENTAL SITE . =233 CONTROL SITE N=260

DATE

COEF. MATURITY
+ STD. DEV. NO. FISH

COEF. MATURITY
+ STD. DEV ~ NO. FISH

COEF. MATURITY
+ STD. DEV. NO. FISH

COEF. MATURITY
+ STD'EV. NO. FISH

14 APR
29 APR
11 MAY

23 MAY

8 JUN
21 JUN

6 JUL
19 JUL

2 AUG

17 AUG

1 SEP
13 SEP

4 OCT

19 OCT
2 NOV

15 NOV

6 DEC

2.88 + 0.92
3.01 + 1.10
2.24 + 0.93
1.82 + 1.34

0.95 + 0.2~
4.00
3.24 + 2.00
4.01
3.94 + 0.26

67
43

3
14

2

1

10
1

2

3.34 + 1.56
3.33 + 1.52
1.20 + 1.37
0.81 + 0.80

0.14

1.01

4.03 + 2.85
4.44 + 1.49
2.42

54
30

2
20

21.48 + 5 09
21.40 + 8.58
13.72 +12.69
2.64 + 5-59

83
64
10
76

20. 77
20.96

8.99
3.27
0. 53

+ 3.69
+ 7.91
+13.49
+ 6.75
+ 0.3

0.60 + 0.16

1.28 + 0.58
2.09 + 1.10
4.57 + 4.94

69
43

7

92
6

24
14

3

COEF. MATURITY = coefficient of maturity N = Number of fish analyzed

Experimental Site: gill nets, 15, 30, and 40 ft depth contours along NMPP and FITZ transects
bControl Site: gill nets, 15, 30, and 40 ft depth contours along NMPW and NMPE transects

Date of initial gill net set; set period approximately 48 hrs; coefficient of maturity data
available for selected sampling dates ( fish not collected or collected and not analyzed for
the remaining sampling dates)



a. Alewife

Alewife from age II to age V showed an increase in the number of

eggs per female at the experimental site; the increase in the

number of eggs with age was less evident in those fish collected
at the control site (Table VII-7). The mean number of eggs

per female was greater for alewife collected from the control
sites for age II and III, but was similar for age IV.

)

b. Rainbow Smelt

Data on fecundity of rainbow smelt for ages II through VI are

shown in Table VII-8. Fecundity for smelt collected at both

experimental and control sites steadily increased with age

(size). Fish at the experimental site showed slightly higher
fecundity than those fish of the same age (ages II and III) at
the control site; the reverse trend was observed for ages IV, V

and VI. Fecundity, however, varied considerably among all age

classes, and thus no definitive conclusion could be drawn.

3. Len th Fre uenc

Analysis of the length frequency distribution of fish populations is
necessary in evaluating population growth as well's in estimating
survival and mortality rates among year classes (Ricker 1975). This

parameter also gives an insight into size (age) structure, size
class dominancy, and longevity.

a. Alewife

The monthly length frequency distributions for alewives collec-
ted in the vicinity of Nine Mile Point during 1976 are presented

in Figure VII-10b.

VII-19 ~ .

Lawler, Matusky O'kelly Engineers



TABLE VII-7

FECUNDITY DATA : ALEWIFE

NINE MILE POINT VICINITY — JUNE-JULY 1976

I. CONTROL SITE

AGE

NUMBER OF

FISH
TOTAL LENGTH (mm)

RANGE

PARTIAL WEIGHT ( )
RANGE MEAN

STANDARD

DEVIATION

OVARY WEIGHT/FISH TOTAL EGGS/OVARY
STANDARD

DEVIATION

II
III
IV
V

15
15

15
6

156
157
170
168

145 — 170
129 — 179
157 — 181
156 — 180

25.6
26.3
28.9
28.8

20.2 — 31.8
18.9 — 36.0
23.9 — 33.9
24.1 — 33.3

3. 74
3. 87
4.40
3.93

0.96
1.12

., 0.74
1.19

23435
28779
27211
26914

7309
819 9

6713
6662

II. EXPERIMENTAL SITE

AGE

NUMBER OF

FISH
TOTAL LENGTH (mm)

RANGE
PARTIAL WEIGHT ( )
MEAN

OVARY WEIGHT/FISH
STANDARD

DEVIATION

, TOTAL EGGS OVARY

STANDARD
EVIATION

II
III
IV
V

15
15
15
11

157
152
166
167

129 - 168
130 - 172
137 — 180
137 — 184

24.5
23.7
27.0
28.2

15.0 — 31.0
16.9 — 29.6
18.5 — 35.1
19.6 — 36.0

4.12
4.01
4.47
4.76

1.42
0-97
1.44
1.34

21756
24653
27333
30097

5889
8253
8367
9144

Bottom Gill Net: NMPW-15', NMPW-30', NMPE-15', NMPE-30',
NMPE-40'u'rfaceGill Net: NMPW-40',

NMPE-40'ottom

Gill Net: NMPP-15', NMPP-30', NMPP-40', FITZ-15', FITZ-30',
FITZ-40'urfaceGill Net:. NMPP-40', FITZ-40'



TABLE VII-8

FECUNDITY DATA : RAINBOW SMELT

NINE MILE POINT VICINITY — APRIL-MAY 1976

I. CONTROL SITE
OVARY WEIGHT/FISH TOTAL EGGS/OVARY

AGE

NUMBER OF

FISH
TOTAL LENGTH (mm)

MEAN RANGE MEAN RANGE

PARTIAL WEIGHT ( )
MEAN

STANDARD
DEVIATION MEAN

STANDARD
DEVIATION

II
III
IV

7

15

14
12

5

144
153
168
207
231

137 — 154
142 — 172
145 — 209
163 — 248
211 — 264

16. 2

21.4
29.7
55.1
72.9

13.5- 17.7
17.1- 27.0
18.1- 49.3
27.3- 97.7
56.1-105.3

3.17
4.42
5.96

13.36
20.92

0.64
0.93
2.97
4.97
8.98

9041
11764
16261
36895
55477

1688
3558
6398

20105
20241

II. EXPERIMENTAL SITE
OVARY WEIGHT/FISH TOTAL EGGS/OVARY

AGE

NUMBER OF

FISH MEAN RANGE
TOTAL LENGTH (mm)

MEAN RANGE

PARTIAL WEIGHT ( )
MEAN

STANDARD
DEVIATION MEAN

STANDARD

DEVIATION

IIIII
IV
V

VI

10
15
16
15

3

145
157
165
209
224

133 — 162
137 — 215
146 — 193
158 — 250 ~

222 — 228

19. 2

23.4
26.7
60.2
68.5

14.8- 25.3
14.9- 52.5
16 F 9- 40.2
23.9-112.1
60.2- 76.5

3.89
5.18
6.12

12.90
15. 93

1.14
3.67
2.00
7.00
2. 12

10049
13949
15614
33490
40344

1876
7092
4408

15030
4885

Bottom Gill Net: NMPW-15', NMPW-30', NMPW-40', NMPE-15', NMPE-30',
NMPE-40'urfaceGill Net: NMPW-40',

NMPE-40'Bottom

Trawl: NMPW-20', NMPW-40',
NMPE-40'ottomGill Net: NMPP-15', NMPP-30',

NMPP-40'urfaceGill Net: NMPP-40',
FITZ-40'ottom

Trawl: NMPP/FITZ-20', NMPP/FITZ-40'



FIGURE
V

LENGTH FREQUENCY D ISTRIBUTION

FOR ALEWIFE

NINE MILE POINT VICINITY —APRIL-DECEMBER~ l976
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During April, two size categories were observed: year lings,-

(i.e., fish spawned the previous summer) and fish two years old

and older. The percent composition of yearling fish increased

from May to August. This increase in recruitment of yearlings

may reflect the greater susceptibility of these growing fish to

gill net collection or their increased relative abundance.

The main peak in the length frequency distributions during each

month represents older fish collected by one mesh size. Young-

o f-the-year fish ( spawned dur ing 1976) were recrui ted to the

gill net collections during August, and they represented

a small proportion of the fish collected through November.

The length frequency distributions of alewives were plotted by

month to compare the catches between the control and experi-

mental sites (Figures VII-11 and VII-12) . This analysis was

conducted separately for 15-ft and 40-ft collections. During

April at the 15-ft depth contour, the catch in both areas

appeared to be quite similar. In May, a greater percentage of

young fish ( smaller) was collec ted from the FITZ transect as

opposed to the control sites where older fish predominanted.

From June to November, the control and experimental length

frequency distributions from the 15-ft depth contour were

similar, suggesting that the size distribution of the fish in

the control and experimental areas was also similar (Figure

VII-11) ~

0-

~ M

The length frequency distribution for fish collected along the

40-ft depth contour shows that young fish represented a greater

percentage of the catch in deeper waters than in the nearshore

area (Figure VII-12), especially during July and August at

the control sites. For the most part, the length frequency

VII-20
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distributions for fish collected at the control sites and at the

experimental sites were similar. Only during July and August is
there an apparent difference between control and experimental
areas ~ when young fish were relatively more abundant at the

control sites. This is opposite to the observation made from

the 15-ft depth contour length frequency data, where relatively
more young fish were collected from the FITZ transect during

May.

b. Rainbow Smelt

The majority of r'ainbow smelt collected by gill nets in the Nine

Mile Point vicinity were 12-19 cm in total length (Figure VII-13).
Pish within the 20-26 cm range ( age group VI and VII) were

occasionally collected in April, May, and June. The recruitment
of young-of-the-year rainbow smelt to the gear occurred during
July. The low numbers of fish collected from June to September

re flee ts the post-spawning offshore movement of the rainbow

smelt.

A comparison of the control- and experimental rainbow smelt catch
was conducted by plotting the length frequency distribution
separately for the two areas and separately for the 15-ft and

40-ft depth contours (Figures VII-14 and VII-15).

Few rainbow smelt were collected along the 15-ft depth contour
in either the control or experimental areas and thus the form of
the length-frequency distributions may represent sampling error
to a,greater extent than had large catches occurred. Nonethe-

less, the distributions are similar between the control and

experimental sites.
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FIGURE VII-15

'
CONTROL SITE(---NMPW —NMPE)

IOO

LENGTH FREQUENCY DISTRIBUTION
FOR RAINBOW SMELT
40- FT DEPTH CONTOUR

NINE MILE POINT VIClNlTY
APRIL —JUNE, l976

EXPERIMENTAL SITE
(—-NMPP —FITZ)

80

APRIL--- (M=97)—(N= 59)

APRIL—- (N= l47)—(N= 122)

60

40

20

80

eg» eo

f Z
t

K
l Lal

20

]i
l

I \
I

\
Ij/

MAY
——(N=29)—(N=SI)

MAY
(N 40)—(N=4S)

80

60

40

20

JUNE
(N- I)—(N= S)

II
II
II
II
II
II
I I
I I
I I
I I

I
I

I I
I
I
I
I I
I I

JUNE—'- {N=2)—(N=S)

"I )II
I
II II

I I

4 8 l2 16 20 24 28 4 8 l2 l6 20 24 28

LENGTH {CM) LENGTH {CM)



CONTROL SITE(-——NMPW —NMPE)
00

OCTOBER—- (N=IO)
OCTOBER-—(N= 24)

(N= I )80

LENGTH FREQUENCY DISTRIBUTION
FOR RAINBON SMELT
40- FT DEPTH CONTOUR

NINE MILE POINT VICINITY
OCTOBER —DECEMBER, l976

EXPERIMENTAL SITE
( ———NMPP —FITZ)

FIGURE VII-15
(continued)

I

60

40

20

80

LLJ

cC 60

O 40K
LLJ

20

NOVEMBER
(N- 2)—(N=4)

.I
i'v

rq
I >

I

l

I I
I
I
I

1 I X

NOVEMBER—- (N=S)—(N=8)

g l

hI 'i
I

4 8 l2 l6 20 24 28
LENGTH (CM)

DECEMBER—- (N= I )—(N=2)

60

40

20

4 8 12 l6 20 24 28

LENGTH (CM)

NOTE LENGTH INTERVALS

NO FISH ANALYZED JUI,Y — SEPTEHBER



The collection during April and May along the 40-ft depth

contour contained more fish and may be more representative than

other months of the length frequency of the populations. During

April the length frequency distribution appeared similar between

the control and experimental sites (Figure VII-15). During May

the length frequency distribution showed greater variability,
but in general the same size categories were represented in the

control as in the experimental areas.

c. White Perch

The monthly length frequency distributions for white perch

collected in the Nine Mile Point vicinity are presented in
Figure VII-16. From April to October larger (older) fish
dominated in the collections, with yearling fish representing a

minority of the catch. Recruitment to gill net catches of
young-of-the-year white perch occurred during October arid

November.

d. Yellow Perch

The length frequency distribution data for yellow perch are

tabulated in Appendix VIIH. Yellow perch collected were gener-

ally at least 10 cm in total length, with the majority 10-20 cm.

There was a definite progression in the modal length with time

from July through December 1976.

4. A e Class Distribution

The age class distribution of a fish population is a function of
natality (birth rate) and mortality, both of which are regulated by

environmental factors. In an ideal situation where the population

is neither increasing nor decreasing, natality is equal to mortality,
. and a fish population will assume a stable age class structure.
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Age was determined for alewi fe and rainbow smelt collected in the

vicinity of Nine Mile Point during 1976 and the age distribution
computed separately for the control and experimental area fish.

a. Alewife

The male alewife population was dominated by age class III at

both experimental and control sites (Table VII-9), with no

apparent difference observed in the percent frequency of this
age class between experimental (43. 7X) and control (45. 2X)

sites. These fish were also similar in mean length.
'n

contrast to the male population, female alewi fe were dom-

inated by age class IV at both sites. Female alewife of age

classes II, III, and VI occurred at both sites with similar
frequencies. No apparent differences existed in the mean length

of alewife taken from experimental and control sites for ages II
through V.

b. Rainbow Smelt

Age class distribution of rainbow smelt indicated that males of
age class III represented a significantly greater proportion
than any other age .class for males or any age class for females

(Table VII-10); age class III males represented 85 and 88X at

experimental and control sites, respectively. No appreciable

size difference was apparent for male smelt from experimental or

control sites.

Female rainbow smelt, like males, were dominated by age class

III, which composed 59 and 57X at experimental and control
sites, respectively. Females of age group IV and V were also
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TABLE VII-9

AGE CLASS DISTRIBUTION OF ALEWIFE FROM NIGHT GILL NET COLLECTIONS

.3

~ .

NINE MILE POINT VICINITY— 1976

I. MALES

EXPERIMENTAL SITE (N = 103)
TOTAL LENGTH

CONTROL SITE (N = 124)d

TOTAL LENGTH

AGE CLASS X FREQUENCY MEAN RANGE X FREQUENCY MEAN RANGE

I
II

III
IV

V
VI

2.9
27.2
43.7
20.4
4.8
1.0

12. 07
13. 39
13. 97
16. 29
16.62
17. 10

11. 0 — 14. 1

11. 8 — 16. 9
12. 2 — 17. 1

15. 5 — 17.4
15. 6 — 18.4

0.8
13.7
45 '
33.1

6.4
0.8

11. 30
13. 72
14. 66
16. 47
16. 28
22.00

12. 0 — 16. 8
11. 7 — 17. 7

13.4 — 17. 9

15. 3 — 17. 1

II. FEMALES

EXPERIMENTAL SITE (N = 149)
TOTAL LENGTH

CONTROL SITE (N = 147)d

TOTAL LENGTH

AGE CLASS % FRE UENCY MEAN RANGE X FREQUENCY MEAN RANGE

I
II

III
IV

V
VI

0
8.0

26.2
47.7
17.4
0.7

14. 70
15. 37
16. 84
16. 92
16.80

10. 9 — 17. 3
13.0 - 17.7
13.6 — 20.7
15.9 — 18.3

0
8.2

28. 6
35.4
27.2
0.7

13.98
15.67
16.92
17.10
23.00

11. 5 — 17.5
12.5 — 18.8
15.7 — 18.3
15.6 — 18.3

a Collected 11 May — 22 Jun, surface and bottom gill nets
b Collected 11 May — 24 May, surface and bottom gill nets

Experimental Site: gill nets, 15, 30, and 40 ft depth contours along NMPP

and FITZ transec ts
d Control Site: gill nets, 15, 30, and 40 ft depth contours along NMPW and

NMPE transects
Not applicable



I
I

i
TABLE VII-10

AGE CLASS DISTRIBUTION OF RAINBOW SMELT FROM NIGHT GILL NET COLLECTIONS

NINE MILE POINT VICINITY — 1976

( E

I. MALES

EXPERIMENTAL SITE (N = 99)
TOTAL LENGTH

CONTROL SITE (N = 92)
TOTAL LENGTH

AGE CLASS X FRE UENCY MEAN RANGE X FREQUENCY MEAN RANGE

I
IIIII
IV

V
VI

0
4.0

84.9
8.1
2.0
1.0

14. 13
15. 09
15. 50
17 ~ 75
20.40

12. 4 — 15. 1

13. 5 — 17. 7
14. 5 — 16.4
16. 7 — 18. 8

0
6.5

88.0
4.4
1.1
0

13. 80
14. 87
15. 65
20. 40

12.9 - 14.8
13. 0 — 16. 9
14. 1 — 17. 3

II. FEMALES

EXPERIMENTAL SITE (N ~ 117)
b

TOTAL LENGTH
CONTROL SITE (N ~ 127)

TOTAL LENGTH
AGE CLASS X FRE UENCY MEAN RANGE X FRE UENCY MEAN RANGE

I
IIIII
IV

V
VI

VII

0
5.1

59.0
9.4

23.9
2.6
0

14. 90
15. 59
16.04
21. 62
22. 40

13.6 - 16.2
13. 6 — 21. 5
14.6 — 17.0
16.2 — 24.5
22.2 — 22.8

0
3.9

56. 7

20.5
15. 0
3.1
0.8

14. 50
15. 35
16. 41
21. 37
23.40
26.70

13.7 - 15.4
13. 0 — 17. 9
14. 3 — 21. 9
16.0 - 24.9
21 ~ 1 — 26.4

Collected 14 Apr — 24 May, surface and bottom gill nets
b Experimental Site: 15, 30, and 40 depth contours along NMPP and FITZ transects

Control Site: 15, 30, and 40 depth contours along NMPW and NMPE transects
— = Not applicable



relatively abundant, age class IV at the control site (20.5X)

and age class V at the experimental site (23.9X) ~ No fish
belonging to age class I were collected at either site. Size

class distribution, i.e., mean total length, was similar among

experimental and control sites for females, indicating similar

age class distribution for both sexes of rainbow smelt at both

sites.

~ 1

5. Mortalit Estimate Amon A e Classes

The mortality estimates between age classes measure the number of
fish lost per unit of the population per unit of time. Natural mor-

tality is not,uniform among different age classes. The analyses

conducted in this section, however, assume that (1) survival and

mortality are similar for each age class, and (2) the gill nets

are sampling all age groups adequately and in proportion to their
abundances in the lake, i.e., all ages are equally vulnerable to

the fishing gear. This study also assumes that the population

sampled is a single population, and that there is no immigration or

emigration. When these conditions do not apply, the mortality
estimates will be either negatively or positively biased. For

example, a strong year class will tend to bias the mortality rate of
older fish negatively, i.e., the mortality of older fish will appear

greater than it really is.

Several methods have been developed to estimate mortality (or sur-

vival) rates in animal .populations and are reviewed and summarized

in Ricker (1975).
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A simple way of estimating mortality rate is by comparing the number

of fish which die between successive ages.

M = 1 —— x 100
t+1

n t
where M = percent mortality

n ~ number of fish in age class tt
nt 1

~'umber of fish in age class (t+1).

Because gill nets were used to collect alewife and rainbow smelt for
the mor tal ity s tudy, and this me thod o f capture was considered

selective for age classes I and II and non-selective for 'age classes

IV through VII, age classes I and II were eliminated from the

analysis and cumulative mortality estimates were determined.

Cumulative mortality for age groups IV and older would be compared

to mortality at III according to the following formula:

n +n +n
M ~ 1 X 100

n3 + n4 + n5 + n6

(2)

where n3, n, n, and n6 are the number o f fish (or percent fre-
quency) in age groups III, IV, V, and VI, respectively.

a. Alewife

Alewife mortality data are presented in Table VII-ll, and

include mortality due to all causes. Mortality between suc-

cessive age classes of alewife increased from age III to age VI

for males and from age IV to age VI for females at both the

experimental and control sites.
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TABLE VII-11

MORTALITY ESTIMATE.AMONG AGE CLASSES OF ALEWIFE

NINE MILE POINT VICINITY- 1976

MALE

EXPERIMENTAL SITE

FEMALE BOTH SEXES MALE

- CONTROL SITE

BOTH SEXES

SITES COMBINED

AGE
CLASS

I
II

III
IV

V
VI.

NO.
ANALYZED

3
28
45
21

5
1

Z
MORT.

53
76
80

0
12
39
71
26

1

63
96

NO. X

ANALYZED MORT.
NO.

ANALYZED
3

40
84

.92
31

2

66
94

1

17
56
41

8
1

27
80
88

Z NO. X

MORT~ . ANALYZED MORT.
NO.

ANALYZED
0

12

42
52
40

0

X
MORT

23
100

1

29
98
93
48

1

5

48
98

NO. X

ANALYZED MORT.
TOTAL

ANALYZED
4

69
182
185

79
3

X

MORTALIT

57
96

a Experimental Site: gill nets, 15, 30, and 40 ft depth contours along NMPP and FITZ transects
b Control Site: gill nets, 15, 30, and 40.ft depth contours along NMPW and NMPE transects
c Collected night 11 May — 22 Jun, surface and bottom gill nets
d Collected night 11 May - 24 May', surface and bottom gill nets

No. fish in a e class (n+1)
100x 100No. fish in age class n

— ~ Not applicable



As suming a constant ~ survival rate for males and using equa-

tion (2), mortality of ages IV and older can be compared to

mortality at age III. Thus cumulative mortality for males o f
age IV and older was 63X and 53X for experimental and control,

respectively.

M 21+ 5+1 x 100 ~ 63X for experimental males,
45 + 21 + 5 + 1

and

M 1 - 41 + 8 + 1

56+41+ 8+ 1

x 100 ~ 53X for control males.

Cumulative mortality for female alewife of age class V and

older was related to age class IV in the same manner as above,

mortality estimates of 73 and 57X were obtained for experimental

and control, respectively.

be Rainbow Smelt

Mortality between age classes for male and females smelt collec-

ted in April and May were estimated in a manner similar to that

for alewife; the results are summarized in Table VII-12.
Females of age class IV did not appear to be adequately repre-

sented at either the experimental or the control site and'o
males of age class VI were collected at the control sites.

Mortality for males between age classes IV and V was 75X for
both experimental and control sites. Assuming a constant
survival rate, cumulative mortality for males of age class IV

and older was 88X at experimental site and 94X at control
site ~
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TABLE VII-12

MORTALITY ESTIMATE AMONG 'AGE CLASSES OF RAINBOW SMELT

NINE MILE POINT VICINITY — 1976

EXPERIMENTAL SITE
BOTH SEXES

CONTROL SITE
BOTH SEXES

SITES COMBINED

AGE

CLASS
NO+

ANALYZED
X

MORT+

NO+ Z
ANALYZED MORT+

NO+

ANALYZED MORT

NO.
ANALYZED

X

MORT.
NO

ANALYZED
X

MORT.
NO. X

ANALYZED MORT.
TOTAL

ANALYZED
X

MORTALIT

I
II

III
IV

V
VI

VII

0
4

84
8
2

'

0

90
75
50

100

0
6

69
11
28

3
0

84

89
100

0
10

153
19
30

4
0

88

87
100

0
6

81
4
1

0
0

95
75

100

0
5

72
26
19
4
1

64
27
79
75

0
11

153
30
20

4
1

80
33
80
75

0
21

306
49
50

8
1

84

84
88

Collected night 14 Apr - 24 May, surface and bottom gill nets
b Experimental Site: gill nets, 15, 30, and 40 ft depth contours along NMPP and FITZ transects

Control Site: gill nets, 15, 30, and 40 ft depth contours along NMPW and NMPE transects

No. fish in a e class (n+1) 100Mortalit ~ 1—
No. fash rn age class n

x 100

— ~ Not applicable



The mortality between females of age V and VI was 89X for
experimental and 79X for control sites. Cumulative mortality
for females age IV and older of experimental and control females

was 62 and 41X morality, respectively.

6. ~Feedie

a. Smallmouth Bass

A "total of 35 stomachs were examined for food preference; 10 of
these fish were collected at the'xperimental site and 25 fish
at the control site; all fish were adults over 300 mm in
length. The small sample size, where only 34X of all stomachs

examined had food particles, did not facilitate characterization

of the progres ~n in food habits with age (size). In addition,

since all fish examined were collected by gill nets, and fish

were not necessarily gillnetted at time of feeding, food par-

ticles were partially digested.

The diet of adult smallmouth bass from experimental and control

sites consisted essentially of fish and crayfish. Fish composed

about 90X by weight of the stomach contents of smallmouth bass

collected at both sites; fish were present in 75 and 88X of the

stomachs from experimental and'ontrol sites, respectively. Of

the fish identified in smallmouth bass stomachs, alewife made up

40X by weight; these were identified in stomachs from fish
collected at the experimental site (Table VII-13).

Cambarus robustus, were recovered from the stomachs of small-

mouth bass. Crayfish made up a small portion of the stomach

contents of fish collected at both the experimental (11X by

weight) and control (8% by weight) sites.
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TABLE VII-13

GUT CONTENTS OF SMALLMOUTH BASS

NINE MILE POINT VICINITY — AUGUST 1976

EXPERIMENTAL n = 10(6) CONTROL n = 25 (17)

TAXON

NUMBER

PRESENT
DRY WEIGHT OCCURRENCE

NO. GUTS

NUMBER

PRESENT
DRY WEIGHT
m

OCCURRENCE

NO. GUTS

PISCES

UID (head missing)
UID (vertebral column)
I

1

2,
2

1839.4
1520.0
711.4

40.3
33.3
15. 6

1

1

1

25.0
25.0
25.0

2334.6
3157.2

39.2
53.0

1

6
12. 5
75.0

TOTAL (Pisces) 4070.8 89.2 75.0 5491.8 92.2 87.5

ARTHROPODA
Crustacea

Decapoda

Cambarus robustus
165. 5

329.0
3.6
7.2

25.0
25 '

464. 3 7.8 12. 5

TOTAL (Deca oda) 494.5 10.8 50.0 464.3 7.8 12.5

TOTAL (All Prey Items) 4565.3 100.0 5956. 1 100. 0

Experimental Site
NMPP — 15 ft Bottom Gill Net:
FITZ — 15 ft Bottom Gill Net:

b Control Site
NMPE — 15 ft Bottom Gill Net:

4 fish
6 fish

25 fish

Dry weight = dry weight of that prey species in all stomachs
analyzed

Occurrence = number of guts in which a particular prey
species occurs

Number present = number of prey species
recorded in all stomachs analyzed

n = Total number of fish analyzed (number of empty stomachs)
— = Not applicable



b. White Perch

Twenty white perch were'xamined from the gine Mile Point
vicinity for feeding habits in 1976; the sample size was insuf-
ficient to permit a comparison between experimental (only 6 fish
contained food particles) and control (11 fish contained food)

sites (Appendix VIIG). White perch analyzed for this study

ranged in total length from approximately 20.0 to 30 cm for both

sites.

The major food items (by dry 'weight) identified from fish
collected at the experimental site were fish (llX), the amphipod

Gammarus fasciatus (84X), and chironomids (3.4X). Stomachs

collected from the control site yielded the following major food

items; fish (26X by dry weight), Gammarus fasciatus (28X), and

l).

E. OTTER TRAWL AND YANKEE TRAWL COMPARISON

On 28-29 June, a special fish sampling program was conducted at the

NMPE transect to compare the fishing efficiency of a Yankee trawl
and the otter trawl which has been used by LMS for fish collections
in the Nine Mile Point vicinity, since 1973. Samples were taken at
the 40 and 60-ft depth contours at NMPE .transect; the nature o'f the

bottom configuration precluded the use of the Yankee trawl at other
transec ts ~

Catch per unit effort was recorded as number/1000 m or number/acre;3

estimates were based on net dimensions and duration of towing
( approximately 15 minutes) and the assumpt ion o f 100X trawl e ffi-
ciency. The, bottom area spanned by the Yankee trawl was 40X greater
than that sampled'y the otter trawl and the water volume fished was

twice as great as that of the otter trawl.
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1. Catch Per Acre
I

Number collected/acre. of selected species and for all fish collected

was estimated for day and night otter and Yankee trawl collections

(Appendix VIIC-1). Catch/acre was calculated for each run, and for

the mean of the three replicates.

a. Alewife

Number of alewife collected/acre by both trawl nets and at
both sites was greater during the daylight hours than at night.

An average of 295.4 fish/acre (range 67-558) and 410.9 fish/acre

(range 315-571) were collected by the Yankee trawl at the 40 and

60-ft stations, respectively, during the daylight hours. The

corresponding values for otter trawl were 2. 2 (range 0-5) and

5. 0 (range 1-8) fish/acre, respec tively. The Yankee trawl was

also apparently more efficient than the otter trawl during the

night collections; mean catch/acre of 32.3 and 50.5 was recorded

for the Yankee trawl as compared to 0.9 and 1.2 fish/acre for
the otter trawl at the 40 and 60-ft depth contour, respectively.

'I
b.'ainbow Smelt

Most rainbow smelt were caught during the daylight hours by both

gears. Rainbow smelt, like alewife, exhibit a diel distribu-
tion. being less abundant near the bottom at night (LMS 1976a) .

This accounts for the smaller catch/acre at night than during

the day for both otter trawl and Yankee trawl nets, which

are primarily bottom gear.

More rainbow smelt were collected per unit effort by the Yankee

trawl at the 40 and 60-ft stations than by the otter trawl. The

mean numbers of rainbow smelt collected/acre at the 40-ft
station during day and night collections were 79.2 and 9.4 fish,
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respectively, as compared to 12.5 and 1.2 fish/acre for the

otter trawl. Catch/acre of rainbow smelt estimated from the

Yankee trawl was approximately three times greater at the 60-ft
station than at the 40-ft station for both day and night collec-
tions; this trend was not evident with the otter trawl.

c. S ottail Shiner

Catch/acre data for spottail shiner collected by the otter and

the Yankee trawls are summarized in Appendix VIIC-1. Catch/acre

for day collections was greater for the Yankee trawl than the

otter trawl at both the 40 and 60-ft depth contours. No

spottail shiner were caught by the Yankee trawl at the 40-ft
station, nor by the otter trawl at the 60-ft station; the

remaining low catch/effort precludes any further comparison.

In contrast to alewife, rainbow smelt, and spottail shiner,
catch/acre of johnny darter estimated for the otter trawl at the

40-ft depth contour exceeded that of the Yankee trawl for night
collections; this trend was less evident for day collections.
More johnny darter were collected at night than during the day

by the otter trawl at the 40-ft station; night collections
yielded a range of 8-33 fish/acre.

The reverse trend was observed at the 60-ft station; day collec-
tions yielded more fish than night collections. More johnny
darters were also collected in the daylight hours with the
Yankee

trawl'II-30
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e. Threes ine S tickleback OI
Catcn/acre of threespine stickleback was generally greater for
the Yankee trawl than for o t ter trawl at both depth con tour s

during both day and night collections. Catch/acre was greater

for day collections than night collections at both the 40 and

60-,ft contours, except in one replicate when the night collec-
tion exceeded the day.

f. All Fish

In general, the Yankee trawl collected more fish than the bottom

otter trawl during both day and night and at the 40 and 60-ft
depth contours. When all fish collected in day collections were

considered, the ratio of Yankee trawl catch/acre to that of the

otter trawl was approximately 17:1 for both 40 and 60-ft sta-

tions. This ratio. was approximately 2:1 and 26:1 for night
collections at the 40-ft and 60-ft stations, 'respectively.

2. Catch Per Thousand Cubic Meters

The number of fish collected/1000 m was estimated for bottom3

otter trawl and Yankee trawl, for alewife, rainbow smelt, spottail
shiner, johnny darter, threespine stickleback, and for all species

combined (Appendix VIIC-2), for day-night and at two depth contours,

40-ft and 60-ft.

The ratio of the catch/effort between the two types of gears changed

by a constant factor for all comparisons discussed above; the Yankee

trawl apparently fished more effectively than the otter trawl at the

40 and 60-ft depths along NMPE transect.
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F. CONCLUSIONS

- A total of 82,180 fish were collected in the Nine Mile Point
vicinity by all three types of gear. Alewife, rainbow smelt, and

spottail shiner comprised approximately 80X of all fish collected
in 1976. The representative important species - alewife, rainbow

smel t, and ye 1 1 ow perch - were col lee ted in al 1 gears, while
threespine stickleback were collected only in seines and trawls >

smallmouth bass in night Yankee trawls and bottom gill nets, and

brown trout in seines, day Yankee trawls and gill nets, and coho

salmon in seines and bottom gill nets.

- An increase was apparent in the number of gizzard shad collected
in se ines during 1976 compared to 1975, and the number of fish
collected was higher at NMPP transect than the other three tran-
sects ~

- No consistent trend in spatial distribution of alewife, brown

trout, and rainbow smelt was observed in trawl collections in the

Nine Mile Point vicinity. On the average, however, more fish were

collected by the Yankee 'rawl at the 40 and 60-ft depths along

NMPE transect than by the otter trawl.

- No consistent trend in spatial distribution was observed for
alewife, yellow perch, white perch, spottail shiner and smallmouth

bass collected during the day at the 15-ft depth contour. How-

ever, along the 40-ft contour a trend was evident for an increase
in the number of alewife, spottail shiner, and white perch caught

in gill nets at either one or both plume stations (FITZ and NMPP).

- Gonad maturation of fish collected from the 15 through 40-ft depth

contours in the Nine Mile Point vicinity indicated a peak in
maturity for yellow perch in April, for white perch in April/May,
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and &wife in June. The small sample size precluded inter-
pretaof the differences in maturation of fish collected at

the edental and control sites. ~ 1

— Fecun<for alewife and rainbow smel t was variable among age

class( between fish collected at the experimental and control

sites.

- The li frequency distribution of alewife collected at the 15

and 4 contour s were similar, except during July and August

when y fish were relatively more abundant at the 40-ft control
sites at the experimental sites, and during May, when propor-

t iona'nore young fish were col lee ted from the FITZ-15'-ft
statiiMales of age class III and females of age class IV

dominathe gill net collections at both the experimental and

controtes; no apparent difference was observed in the mean

lengthalewife between sites. There was no apparent difference
in lei frequency distribution of rainbow smelt between the,

expex'ial and control sites at either the 15 or 40-ft contour;

males females of age class III dominated the collections.

0"

—
Cumulate mortality for females of rainbow smelt of age class IV

and olds greater for fish collected at the experimental site
than a>e control site; the reverse trend was observed for
males. emulative mortality for both male and female alewife was

greater the experimental site compared to the control site; the

compari was made for males of age IV and older and females of
age V ablder.

Stomach alyses on fish gillnetted at experimental and control

ag the 15-ft depth contour indicated that the diet of
smallmor bass consisted primarily of fish and crayfish. The

major fc items identified from white perch collected at one or
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affinis), fish, and chironomids.

- In general, the Yankee trawl collected more fish than the bottom

otter trawl at the 40 and 60-ft depth contours along NMPE transect
during both day and night collections, The greatest difference in
the fishing efficiency of these two types of gear, based on number

of fish per acre, was observed for alewife, The smallest differ-
ence in fishing efficiency was observed for johnny darter.
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VIII'NTRAINMENT

The 1976 entrainment program included the collection and analysis of

samples from the intake and discharge of the James A. FitzPatrick

Nuclear Power Plant and the Nine Mile Point Nuclear Station Unit 1,

and from the Nine Mile Point vicinity of Lake Ontario.

The materials and methods used in the 1976 entrainment programs at

Nine Mile Point Nuclear Station Unit 1 and James A. FitzPatrick

Nuclear Power Plant, are presented in Appendix II. The following

changes were initiated in the 1976 sampling program compared to the

1975 program:

Phytoplankton and zooplankton were identified and enumerated

from the FitzPatrick discharge samples.

— Only four ichthyoplankton collections were conducted for each

date in 1976, compared to eight in 1975. The sampling fre-

quency was further reduced at the FitzPatrick plant to only

one day and one night sample per date beginning with the

22 September collection.

Gammarus was the only macrozooplankter identified from the

FitzPatrick ichthyoplankton samples in 1976, as opposed to all
macrozooplankton taxa in 1975. Ichthyoplankton was the only

planktonic form analyzed in the entrainment samples at Nine

Mile Point,plant in 1976; both macrozooplankton and ichthyo-

plankton were analyzed in 1975.

Samples were collected at the FitzPatrick plant to evaluate

the survival o f phytoplankton, zooplankton, macrozoopl ankton,
'nd ichthyoplankton sub jec ted to the e ffec ts o f the plant

cooling water systems.
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Plant operating conditions during the regular entrainment sampling

program at FitzPatrick and Nine Mile Point plants (Table VIII-1) are

presented in Tables VIII-2 and VIII-3~ FitzPatrick operating
history during the viability sampling program is presented in Tables

VIII-4 and VIII-5~

Ao JAMES Ao FITZPATRICK NUCLEAR POWER PLANT

1 ~ Introduction and Materials and Methods

In general, samples for estimating the abundance of plant-entrained
organisms were collected from the intake or discharge bays =of the

FitzPatrick plant. Samples for viability analysis were collected
from the intake and discharge bays; as well as from the discharge

plume and in the vicinity of the intake in the lake, In addition to

examining the effects of passage through the plant cooling system,

the study also attempted to evaluate the effects of entrainment into
the submerged jet in the lake, This was done both by collecting
samples from the lake plume and by subjecting in-plant-collected
organisms to time-temperature exposures similar to those of plume-

entrained
organisms'he

effects of passage through the plant cooling'ystem were evalu-

ated -from the intake and discharge bay samples'All samples col-
lected from the discharge bay for each program were held at the

discharge temperature for an additional period equivalent to the

estimated travel time from the collection point to the diffuser
ports After the holding time, the sample temperature was reduced

by a variety of methods, depending on the individual program, to

simulate the temperature reduction occurring in the plume, Phyto-
r

plankton discharge samples were put in an ice bath until the sample

temperature dropped to within 2 3 F of the intake temperature.

The time required to reduce the temperature to within 2-3 F of the

intake temperature using this method was greater than the actual



TABLE VIII - 1

REGULAR ENTRAINMENT SAMPLING PROGRAM

NINE,MILE POINT NUCLEAR STATION UNIT 1 AND

JAMES A. FITZPATRICK NUCLEAR POWER PLANT-1976

DATE

7 JAN
14.

4 FEB
18

3 MAR

17

14 APR
28

NINE MILE POINT
ICHTHYOPLANKTON

DN

DN

JAMES A. FITZPATRICK
PHYTOPLANKTON ZOOPLANKTON GAMMARUS

DN

DN

DN

DN

ICHTHYOPLANKTO

DN

DN

DN

DN

DN

DN

DN

DN

5 MAY

12
19
26

DN

DN
DN

DN

DN

DN

DN

DN

DN

2 JUN
9

16
23
30

DN

DN

DN
DN

DN

DN

'DN

DN

DN

DN
DN

3 JUL
7

14
21
28
29

DN
DN

DN
DN
DN

DN

DN

DN

DN
DN

4 AUG

11
18
25

DN

DN

DN
DN

DN

DN

DN

DN

DN

1 SEP

8
22

6 OCT
20

3 NOV

17

1 DEC

15
19
20

DN
DN

DN

DN
DN

DN

DN

DN

DN

DN

DN

DN

DN
DN

DN

DN

DN
DN

D ~

N ~
Day collection
Night collection



TABLE VIII-2

PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT) DURING REGULAR

ENTRAINMENT PROGRAM

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES A FITZPATRICK
NUCLEAR POWER PLANT - 1976

NINE MILE POINT JAMES A. FITZPATRICK

DATE
NO. CIRC.

WATER PUMPS

PLANT LOAD
(MWe)

RANGEMEAN

NO+ CIRC.
WATER PUMPS

PLANT LOAD
(MWe)

RANGEMEAN

7 JAN
14

4 FEB
18

3 MAR

17

14 APR
28

5 MAY
12
19
26

2 JUN
9

16
23
30

3 JUL
7

14
21
28

4 AUG

11
18
25

1 SEP
8c

22.....

6 OCT
20

3 NOV
17

1 DEC

15

NS
NS

NS
NS

NS
NS

2
2

..2

NS

NS

NS
NS

0
526.0

564.0
590.0
471.8
605.5

596+2
598.8
604.8
150.2
599.3

597.0f
493+3
206.5
539.2
531+5

543,2
547.8
180.8
537.8

544. 0
548.8
560.8

574. 0
554. 2

0
524-528

563-566
582"593
451-487

594-613'91-603

596-600
604-605

0-601
597-601

492-495
0-305

525-546
530-532

538-546
539-552

0-361
536-540

543-545
548-549
558-563

569-578
553-555

3

3

3/2
2

NS
3
2

3/2
2

3
2

3
3/2

579.8
800+7

0
0

704.2
734'0

740. 8
740.1
730.5
780+2

776. 2

720.2
780.2
288.5

14 8

769.8
0

229 5
221.0

745+8
771.5
793.2
789.0

625 0
784.0
733.5

727. 5
534.0

770. 5
639 5

737.0
473 5

579-581
799-803

702-706
732-738

740-741
738-742
721-741
778-781

772"778
678-752
775"785

0-778
0" 59

768-772
0
0-772
0-492

743-747
770-774
791"794
787-791

596-654
780-787
733-734

727-728
533-535

770-771
563-716

736-738
210-737

a
Ichthyoplankton collections: 1100, 1700, 23, and 0500 hrs at both plants prior

bto 22 Sep; only 1100 and 2300 hr collections at FitzPatrick from 22 Scp — 15 Dec
From LMS field data taken at time of collection

c
Gammarus enumeration also at FitzPatrick

d
3 pumps: 1100 hr sample; 2 pumps: 1700, 2300, 0500 hr samples

e
3 pumps: 1100 hr sample; 2 pumps: 2300 hr sample

f 1100 lir sample

Not applicable
NS ~ No sample



TABLE . VIII-3

PLANT OPERATING CONDITIONS ( AT) DURING REGULAR ENTRAINMENT SAMPLING PROGRAM

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES Ao FITZPATRICK
NUCLEAR POWER PLANT - 1976

EjT 'C

DATE NINE MILE POINT JAMES A. FITZPATRICK

7 JAN
14

4 FEB
18

3 MAR
17

14 APR
28

5 MAY
12
19
26

2 JUN
9

16
23
30

3 JUL
7

14
21
28

4 AUGll
18'5

1 SEP
8

22

NS
NS

NS
NS

NS
NS

0.4
13 F 8

14.6
14.9
12 5
15.8

15.6
15o9
16.4
16 8
17. 2

15.0
14o3

UNIT DOWN

)6.2
16.2

16.1
16.2

3 '
16 '
16 ~ 6
16.6
16+7

16.7
17.8

7 ~ 2
20 2

5.0
0.6

15.6
16.1

16.7
16.7
16+1
17.8

17.8
15 '
17 '
10.0

Se0

NS
17.2
0.0

11.1
4.4

16.1
16 '
17 '
17 '
17 ~ 2

17 '
16 '

6 OCT
20

3 NOV
17

1 DEC
15

16.0
16 '

NS
NS

NS
NS

16.1
15.6

17.2
15+0

16.7
17 '

a
Mean Discharge - Mean Intake Temperature ( C) for calendar day listed, from Nine Mile
Point Unit fl "401" Monthly Report (Niagara Mohawk Power Corp., 1976)
Mean Discharge - Mean Intake Temperature ('C) for calendar day listed, from James A.
FitzPatrick Nuclear Pover Plant "401" Monthly Report (Niagara Mohawk Power Corp.,
1976)
Collections: 1100, 1700, 2300, and 0500 hrs at both plants 7 Jan — 8 Sep; '1100 and

d
2300 hr, 22 Sep - 15 Dec
Gammarus enumeration also at FitzPatrick
Plant off-line for some portion or entire day

UNIT DOWN ~ Plant off-line; no temperature
data ayailable

NS ~ No sample



VIII-4

PLANT OPERATING CONDI IONS ELECTRICAL OUTPUT DURING VIABILITYSANPLING PROGRAHS

JANES Ao FITXPATRICK NUCLEAR POVER PLANT 1916

PLANT LOAD e'e

DATE
DAY/

NIGHT

NO, CIRC PHTYO-
HATER PUL'CTO'L
PUN'S R-I R-2

PLANT VIABILITY
200-

PLANKTON CALOttRUS
R-2 R-I R-2R-I

ICHTNYD
PLANKTON

PHYTO-
PLANKTON

R-2 R-I R-2

SIHULATIONS
200

PLANKTON CJQQRRUS

R-2 R-I R-2

ICHTNYO-
PLAhKTON

LAKE VIABILITY
ZOO-

PLANKTON

R I R-I R-2R-2 R-I R-2

ICHTHYO-
PLA!!ETON
R-I R 2

14 APR

28

.3
3
3
3

103
106
106
132

703
706
106
732

103
104
137
132

103
704
737
132

740
132

740
732

740
132

740
132

12 NAY

26

737
739
183
180

137
139
783
750

138
741
182
181

738
741
182
781

1386 138b
139 739
782 782
781 78L

7386
139
782
181

738 131 731
139 739 139
782
181 780 180

739
741

781

139
141

739 139
Nl 141

781 181 7BL

139
Nl
78L

739
141

781
782 782 182 782

9 JUN

23
28

170
7 7 7

778
778

170
777
718
778

654
Nl
118
178

654 618
741 141
778 778
118 118

678
741
118
178

678
741
178
778

618
741
778
778

710
777

170
7 7 7

718 778

654
741

718

654
741

778 118 178
182 782

678
141
17$
178

678
141
175
778

20 JUL

29

NA NA

748 148
539 $ 39
613 613

Nh
1$ 4
$41
613

Nh
1$ 9

$4L
614

154 154

613 613

. Nh
1$ 4
539
613

1S4f
S39
613

153 153

613 613

NA

159

611

763 1$ 4 1$ 4

617 HA HA

154 7$ 9
541 $41

NA
$41 541

NA
NA

Nh
NA

11 AUC

25

173
768
191
790

773
768
191
190

772
170
790
190

712
772
190
190

770

189

170

189

172
770
791
789

112
170
7918
189

172
170

772
170

189 789

172
771

788

112
171 110 170

788 181 187

110

187

170

787
191 791 791 191

772
710
190
789

712
710
190
789

8 SEP

22

21

786
780
134
133

186
180
734
133

787
180
735

134

187
78L
13S

780 780

734 134 134

787
180
134

734

787
180
134

134,

786
180
134
133

187
180
134
121

787
781
734

73$

186
782
734

181 181

13$ 134 734

187
K

781
73$

734

lg1
1

781
13$

734

20

728
728
$ 34
S34

128
728
S34
534

128
729.
$333

535

128
729.
$ 333

$ 36 $ 35 $ 3$ 535

128
729

728
727

$ 35 $ 33 $ 33

128
721

536

728
127

536 $ 35 53$ $ 3$ 53$
531 $ 31 $37 537

3 HOV

17

770
770
646
706

770
710
646
706

770
710
66L
116

710
770
664
741 706 706 106

771
769
653

706 697

171
769
6S3
697

710
769
664
741

770
769

740 741 141 741 741

I DEC

9
10
15
19

736
138
739
738
737

736
138
739
138
737

623 623

13$
738

587
630

735
139

591
634 630 630 630

136
739
739

736
739
739

738 738

630 619 619

136
739

S94
635

736
NA

S94
635 630 630 630 630

Plant loads fron L& viability sanple history
saaplus anless otheruise noted. Loads listed

sheets and Lnpingcnent field data sheets. Loads listed uader plant viability are for intake and discharge
under sinulation arc for 2'nd 3'nless otheruisc noted.

b2'inulation 739,
3'atake» 739, Discharge

dlrtake 782 ~ Discharge
2'inulation » 780,

3'latake» 778, Discharge
Intake 539, Discharge

D » Day
N » Night

Sinulation» 738
» 741
» 181
Sinulation» 781
» 182
» S41

Inta'ke» 791, Discharge
.Intake» 789, Discharge
.2'inulatioa 781,

3'klatakc» S33, Discharge
Intake » 106, Discharge
2'inulatioa » 630,

3'A

Not available

0

» 190
» 790
Sinulation » 782
» S37
» 116
Siwulatioa » 634

I
0



TAbLE VIII-S

PLANT OPERATINC CONDITIONS ( T ) DURING VIASILITTSAMPLINC PROCRAHS

JAMES A 'fITZPATRICK NUCLEAR POHER PLANT 1976

PLANT VIAHILITY SIMULATIONS LAKE VIASILITY

NOo CIRC.
DAY/ HATER

PHYTO b
PLA!%TON

ZOO-
bPLAhTTON~ Ch.'CYRUS

ICHTHYD
PLANKTON

PHYYO
b

PLANKTON
ZOO

P LANKTO!N CAMHARUS

ICHTHYO-
I'LANKTON

PHYYD
PLANKTON

ZOO

PLANKTON

ICHYHYO
PLANKTON

DATE NICRT PUMPS Tl!E TIME TIIE T TIME T TIHE T TIME T IME T TINE T
d

TIH
d

IME
d

TIME

14 APR

12 MAY

9 JUN

D

N
D
N

D,

D
3

3

3

3
3

1202
2$ 4

1311
132

958
22$

1012
144

1021
14$

1018
143

13 ~ 5 1130 14.0
13o6 2200 13 7
14. 6 1200 14. 6
13.4 0045 13.4

14 4 1120 14.4
14 ' 2400 14.$
ISe5 1000 14.4
IS ~ 2 2400 14.4

12o9 1130 12 4
14.3 2300 14e3
15o8 1100 IS.S
Nh 2245 1$ 6

1400
2 300

1038
2325
1100
2300

1100
2300
1100
2300

14.S 1400 14 '
13e9 2300 13e9

14.0 1038 14.0
14.4 2325 14.4
1$ . 8 1100 1$ ~ 8
15 ~ 6 2300 IS ~ 6

13 ~ I 1100 13 ~ I
ISeO 2300 ISoO
16.1 1100 16 ~ I
15. $ 2300 IS ~ 5

0958
2225

2144

1021
214 5

2143

12 ~ 9 1130
14 ' 2300

12.4
14.3

NA 224S 15 ~ 6

14o4 1120 14.4
14. 6 2400 14 ~ S

IS ~ 2 2400 14. 4

1038
2325

2300

14o0 1038
14 4 2325

14 ~ 0
14 ~ 4

IS ~ 6 2300 IS ~ 6
10 12

1018

15o5 1000 Ige4

1$ .8 1100 ISeS

1100
2300

1100
2300
1100
2 300

ISe8
1$ .6

13.1
15.0
16.1
15. 5

20 JUL

11 AUC

D
N

D

N

1019
149

1016
142

9$ 1

112
950
116

14 2 1200 14 2
14 ~ S 230S 15.1
13 6 1200 14 0
12.0 2320 12 '
1$ e I 1140 15o6
14.7 2315 14.5
15.0 1145 1$ .7
1$ ~ 8 2350 17. 7

2245

2245

224S

2245

ISe0

II.9

lbo0

16 '

104$
2245
1045
2245

1$ ~ 2
15e0
ISo4
16 ~ 2

104$ '4.6
224$ 15.0
104$ 13 '
224S Ilo9

1019
2 149

2142

2112

2116

14 ~ 2 1200
14 ' 2305

14 ~ 2
1$ .1

12 0 2320 12 2

1140 IS. 6
14.7 231$ 14.5

ISob 23SO 17 ~ 7

224$

2245

224$

224$

IS ~ 0

lle9 2245 lle9

1$ .0

16.2 2245 16e2

1016

0951

0950

13 ~ 6 1200 14o0

1$ ~ I

1$ oO 1145 15 ~ 7

104$
2245
1045
224$

104$
2245
1045
2245

14 ~ 6
ISeO
13. 8
I 1o9

IS ~ 2
1$ .0
ISA 4

15. 2

22

1000
109

1038
116

15. 8 1130 15. 9
15.8 2305 16.0
14 4 1205 14.8
14. 8

2247
1030 1$ ~ 5

14.9 2247 14 ~ 9
104514 ~ 3

1000
2109
1038
2116

15 ~ 8 1130
IS.8 230$
14.4 120$
14 8

ISo9
16o0
14. 8

2247
1030 15.5

14 9 2247 14 9
1045 14.3

27

6 OCT

20

1023
126

1004
2121

2318 14.7

14 ' 1027 14.7
13 9 2142 14 4
12.9 1110 13 ~ 6
13oO 23S8 13.5

2250

2230

14 ~ 8 2250 14 ~ 8

13.2 2230 13 '

1023
2126

212 I

2318 14 ~ 7

14 3 1027 14 ~ 7

13o9 2142 14.4

13.0 23SS 13 '

2250

2230

14 8 2250 14 8

13 ' 2230 13 '
1004 12.9 1110 13 '

3 NOV

17

1030
2 104
1030
247

15 0 1210
1$ .1 234$
12 ~ 9 1210
14 ~ I 22S4

15.5
15o4
13 6
15.0 2218 12o8 2218 12ob

1030
2 104
1030
2247

15.0 1210 1$ .5

ISED

I 234S ISA 4

12. 9 1210 13 ~ 6
14 I 2254 15 ~ 0 2218 12 8 2218 12 ~ 8

I DEC

9
10
15
19

1105
2232
~ 109
392$
1106

2130

14.$ 1230
14 6 2308
16. 3
16. 5
15. 3

14 ~ 8
14. 9

1155 12.8
13o1 2321 13ob 2255

o

13.8 225$ 13 '

110$
2232
2109
0925
1106

2130

1230
2308

14o5
14. 6
16e3
16. 5
ISe3

1155
13.1 2321

14. 8
14 ~ 9

12eS
13 ~ 8 2255 LSoS 225S 13 8

Diseharge-Intake Tenperature ('C), iron viability sanple history sheets

Intake forebay sanple taken on lake side of entrainnent reek, prior to tenpering

dlnta'ke forebay sanple taken on plant side of tenpering gates, after tenpering

Tine in 2400 hrs; Intake gaople
29 April

D Day
N ~ Night

Nh ~ Not available



time the phytoplankton would experience in the prototype. Therefore,

the phytoplankton samples were exposed to more severe temperature

effects than they would experience in the rapid mixing of the

near-field plume.

Two temperature reduction procedures were used on the zooplankton

discharge samples. The first procedure (used from 28 April through

June) was to place the discharge sample into the incubation chamber

at intake temperature, thus lowering the sample temperature. The

sample was incubated for eight hours prior to analysis (14 'pril
collections were analyzed immediately and after 24 hours). For the

July through December period, a technique that more rapidly reduced

the temperature was used to better simulate the actual conditions of

the discharge to the lake. The discharge samples were serially
diluted with filtered intake water in a time-series dilution that

simulated the predicted dilution time in the near-field plume.

After the temperature reduction, the samples were incubated at

intake temperature for eight hours. '!
The procedures for the ichthyoplankton and Gammarus discharge

samples were essentially the same as for zooplankton, except that

samples were examined immediately after the temperature reduction

was achieved (April collection after eight hours delay time).

As a result of these procedures, discharge samples all represent

organisms subjected to passage through the plant cooling water

system and subsequent temperature reduction as would occur in the

lake.

The e ffec ts of entrainment into the discharge jet were evaluated

by sub jec ting in-plant samples to various time- temperature expo-

sures. and by collec ting samples from the discharge plume in the

lake. In order to evaluate the effect of jet entrainment on phyto-

plankton, intake sample water was added to discharge sample water to

VIII-3 Lawler, Matusky O'kelly Engineers



simulate the mixing of ambient lake water and discharge water. From

April through June, the addition was accomplished in one step with
the ratio of intake to discharge water volume being determined by
the required dilution to reduce the measured plant temperature rise
to either 2 or 3 F. From July through December, several additions
were made over time periods similar to the predicted time of dilu-
tion in the near-field plume. Thus, the phytoplankton simulation
samples represent a mixture of plant-passed and lake dilution water
organisms in proportions similar to those that would be found at the
2 or 3 F isotherms in the lake.

The effects of jet entrainment on zooplankton during May and June

were evaluated by diluting discharge samples to a temperature rise
of 2 or 3 F with intake water and then incubating them for eight
hours at intake temperatures. In this way, most organisms in these
samples were subjected to simulated plant passage. From July
through the remainder o f the year, the simulation technique was

changed to better simulate jet entrainment. During that period,
organisms collected from the intake were serially added, along with
water at intake temperature, to a volume of filtered water at dis-
charge temperature water. The addition was designed to simulate the
time-temperature regime within the near-field plume. As a result,
these simulation samples represent only organisms entrained at
various points in the near-field plume out to the 2 and 3 F iso-
therms, with none of the organisms having been subjected to plant
passage. These samples were subsequently incubated at intake
temperature for eight hours.

Initial plume entrainment evaluations for ichthyoplankton and

Gammarus (May and June) were done by a method similar to that used

for zooplankton with no incubation period. hus, the May through
June simulation samples represent plant-passed organisms with

VIII-4
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subsequent temperature reduction to 3 or 2 F ~ The July through

December methodology was designed to examine two cases of plume

entrainment, The 3 F simulation was done by instantaneously

raising the temperature of an intake sample to the discharge

temperature and then serially diluting the resultant sample back

down to 3 F These 3 F simulations represent organisms entrained at

the immediate point of discharge and subsequently transported to the

3 F isotherm. The 2 F simulation was similar but the initial
temperature increase was only half of the plant temperature rise
In this way, the 2 F simulations represent organisms entrained at

approximately the 15 F isotherm and transported to the 2 F isotherm.

]

A summary of the dates of the regular entrainment and viability
collections is presented in Table VIIIA-1 through VIIIA-3~

2 ~ Results and Discussion — Ph to lankton

a, Occurrence b Date - Dischar e Aftba

The phytoplankton taxa identified in 1976 at the discharge

aftbay of the James A. FitzPatrick Nuclear Power Plant are

presented in Table VIII-4o One hundred twenty-nine taxa were

identified during the sampling period and are distributed as

follows: 16 Myxophyceae, 51 Chlorophyceae, 2 Euglenophyceae,

14 Chrysophyceae, 28 Bacillariochyceae, 11 Cryptophyceae, and

6 Dinophyceae.

b Tem oral Distribution

Abundance and biovolume data for each major taxa are presented

in Appendix VIIIA-lao Seasonal trends were observed in phyto-

plankton abundance and composition in the discharge aftbay of

VIII-5
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TABLE VIIIA-1

PHYTOPLANKTONa VIABILITYSAMPLING PROGRAM

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY- 1976

SAMPLE TYPE DAY/NIGHTc LOCATION OF SAMPLING PROCEDURE OUTLINE

INTAKE 2/MON(Apr-Dec) Day and night INTAKE FOREBAY Pump

DISCHARGE

SIMULATIONf
3oF

SIMULATIONf
2oF

3 F PLUME
ISOTHERM

(LAKE)b

2 F PLUME
ISOTHERM

(LAKE)b

2/MON(Apr-Dec)

1/MON(Apr-Dec)
2/MON(Apr-Dec)

Same as 3 F
simulation

1/MON(Apr-Dec)

1/MON(Apr-Dec)

Day and night

Day
Night

Same as 3 F
simulation

Day

Day

DISCHARGE AFTBAY

DISCHARGE APTBAY

( May -June Collections)

DISCHARGE AFTBAY
(Jul-December Collec-
tions)

Same as 3 F
simulation

VISIBLE BOIL
(0.5 m below surface)

1200-1500 ft FROM BOIL
ALONG TRAJECTORY OF
PLUME

Pump; hold for travel time to
diffuser; put in ice bath until
vithin 3oF of intake vatet
temperature

Pump; hold for travel time to
diffuser; instantaneous dilution of
discharge water vith unfiltered intake
water follovtng dilution ratios
appropriate for recorded AT

Pump; hold for travel time to
diffuser; dilute discharge sample
with unfiltered intake water,
time series dilution scheme

Same as 3 F simulation

2/MON ~ Twice monthly
1/MON ~ Once monthly

Chlorophyll a and C determination
bPrequcncy of lake collections contingent on weather conditions

Day ~ 1000 hrs; Night ~ 2200 hrs
dIncubation periods variable:

C-14 determination: day samples: 4,7,24,48, and 72 hr incubation periods
night samples: 7,24,48, and 72 hr incubation periods

Chlorophyll a determination: immediate analysis: April-December collections
7,24,48, and 72 hr incubation periods: 22 September-
Deccmber collections

eIntake forebay sample taken on lake side of entrainment reck, prior to tempering
Simulated studies for phytoplantkon are conducted whenever lake sampling is cancelled
due to inclement weather



TABLE VIIIA-2

ZOOPLANKTON VIABILITYSAMPLING PROGRAM

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY- 1976 ~ ]
SAMPLE TYPE FREQUENCY b . DAY/NIGHT LOCATION OF SAMPLING PROCEDURE OUTLINE

INTAKE

DISCHARGE

SIMULATION
3 F

SIMULATION
20F

3oF PLUME

~(LAKE

2/MON(Apr-Dcc)

2/MON(Apr-Dcc)

1/MON(Apr-Dec)
2/MON(Apr-Dcc)

Same as 3oF
simulation

1/MON(Apr»Dec)

Day and night

Day and night

Day
,Night

Same as 3 F
simulation

Day

INTAKE FOREBAYe
(14 April Collection)

INTAKE FOREBAY
(28 April-December
Collections)

DISCHARGE AFTBAY
(14 April Collection)

DISCHARGE AFTBAY
(28 April-June
Collections)

DISCHARGE AFTBAY
( July-December
Collections)

DISCHARGE APTBAY
(May 6 June Collec-
tions)

INTAKE FOREBAY
(July-December Collec-
tioas)

Sana as 3 F
simulation

VISIBLE BOIL
(0.5 m below surface)

Pump through net for 5-15 minutes
(~200 cells/counting chamber);
immediate analysis and after 24 hr
incubation period

Pump through net for 5-15 minutes
(~200 cells/couating chamber);
analysis after 8 hr incubation period

Pump through net for 5-15 minutes;
hold for travel time to diffuscr;
immediate analysis and after 24 hr
incubation period

Pump through nct for 5-15 minutes;
h'old for travel time to diffuser;
analysis after 8 hr incubation period

Pump through net for 5-15 minutes;
hold for travel time to diffuser;
bring sample'to 0,5 liters with
filtered discharge vater; dilute with
filtered intake water to 2 F, time
series dilution scheme; refilter
through net; analysis after 8 hr
incubation period

Pump through net for 5-15 minutes;
hold for travel time to diffuser;
instantaneous dilution with unfiltered
(May-9June collections)/filtered
(23,28 June collections) intake water
following dilution ratios appropriate
for recorded AT; refilter and analyze
after 8 hr incubation period

Pump through net for 1.5 times the
collection time of the intake sample;
add 12 liters of filtered intake vatcr
to iatake sample; add resultant sample
to 1 liter of filtered discharge water,
time series dilution scheme; refilter
and analyze after 8 hr incubation period

Same as 3oF simulation

Pump; analyze after 8 hr incubation
period

2 F PLUME

ISOTHEMW

1/MON(Apr-Dec) Day 1200-1500 ft FROM BOIL Pump; analyze after 8 hr incubation
ALONG TRAJECTORY OP period,
PLUME

LAKE(FITZ
INTAKE)

1/MON(Oct-Dec) Day VICINITY OP FITZ INTAKE
STRUCTURE; 24 ft DEPTH
CONTOUR, 1000 ft OPF-
SHORE, 500 ft BEHIND
VISIBLE BOIL

Pump; analyze after 8 hr incubatioa
period

Zooplankton: >76u but less than 571u in size
Frequency of lake collections contingent on weather conditions
Day 1030 hrs; Night 2230 hrs
Simulated studies for zooplankton are conducted whenever lake sampliag
is cancelled due to inclement weather
Intake forebay sample taken oa lake sids of entrainment rack, prior
to tempering

2/MON Twice monthly

1/MON Once monthly



TABLE VIII'-3
ICHTIHOPLANKTON FISH LARVA'E ONLY AND GAMMARUS VIABILITYSAMPLING PROGRAM

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY - 1976

SAMPLE TYPE

INTAKE

FREqUENCY a

2/MON(Apr-Sep)

2/MON(Apr Sep) g
I/MON(Oct-Dec)4$

DAY/NIGHTb

ICHTHYOPLANKTON: day
and night

GAMMARUS: night

LOCATION OF SAMPLING

INTAKE FOREBAYf
(April Collection)

INTAKE FOREBAYf
(May-December Collec-
tions)

PROCEDURE OUTLINE

30-minute net set; analysis after 8 hr
incubation period

5-minute net set; immediate analysis

DISCHARGE 2/MON(Apr-Sep) ICHTHYOPLANKTON: day
and night

2/MON(Apr-Sep) GAMMARUS: night
1/MON(Oct Dec)

I
I

DISCHARGE AFTBAY
(April Collection)

DISCHARGE AFTBAY
(May-June Collections)

DISCHARGE AFTBAY
(July-December
Collections)

Pump through net for 30-minutes; hold
for travel time to diffuser; analysis
after 8 hr incubation period

Pump through net for 30-minutes; hold
for travel time to diffueer; immediate
analysis

Pump through net for 5-minutes; hold
for travel time to diffuser; dilute wit
with filtered intake water to 2 F;
refilter and analyze immediately

IMULATION
'oF

S DILATION e

2oF

3oF/2 F
LUME ISOTHEIQS

(LAKE)a

2/MON (Apr,May)
1/MON (Sep)

2/MON(Apr-Scp) '}
1/MON(oct-Dec) j

Same as 3oF
simulation

2/MON(Apr,May)
2/MON(Jun-Aug)

1/MON(Sep)

ICHTHYOPLANKTON: nigh
ICHTHYOPLA1KTON: day

and night
GAMMARUS: night

Same ae 3oF
simulation

ICHTHYOPLANKTON: day
ICHTHYOPLANKTON: day
and night

ICHTHYOPLANKTON: day
and night

DISCHARGE AFTBAY
(May & June Collec-
tions)

INTAKE FOREBAY f
(July-December Collec
tione)

Same ae 3 F
simulation

COMBINED SAMPLE:
TOW FROM BOIL OUT
ALONG PLUME TRAJEC-
TORY

Pump through net for 5-minutes; hold
for travel time to diffueer;,instanta-
neous dilution with filtered (571u) (May
collection)/unfiltered(June collection)
intake water following dilution ratios
appropriate for recorded AT (intake minus
dischhrge temperature recorded at time
of sampling); refilter and analyze
immediately

Add filtered discharge water; dilute
with filtered intake water, time series
dilution scheme; refilter and analyze
immediately

Same as 3 F simulation except only
one-half of fulld T

Tow for 5-minutes at 1 fps (2.5 minutes
in boil and 2.5 minutes in 2oF isotherm)

2/MON ~ Twice monthly
1/MON Once monthly

aFrcquency of lake collections contingent on weather conditions
bDay 1100 hrs; Night 2300 hrs
cIchthyoplankton viability by species and life etage from each simulated sample
analyzed for Gammarus viability

dThrough December if zero mortality ie not recorded in two previous consecutive
experiments

eSimulated studies for ichthyoplankton arc conducted whenever lake sampling is
cancelled due to inclement weather

flntake forebay sample taken plant side of tempering gates; after tempering



TABLE VIIIA-.4
CVRBENCE OF PPI2'OPIAHÃTOH BI DA. E It! SUPFACB '»POLF Nlrb ~ rnnrrCTIOPP gr PP Prsoqlqor A~rogv

JAVES 4.. I, ZPA FICE NV.LFAR PO!'FP >LANT - 2976

2'Axotl DATE
28 APR 26 !!AI 23 JUN 29 JVI, 25 AUC 22 S. P 29 OCT 21 ",0P 20 DFC

HIXOPHICEAE

At!ACTSI'IS 4ERUCIHOSl
CHROOCOCCVS LI!IHETICVS
CHBOOCOCCVS DISPERSVS
CNROOCOCCUS DISPERSUS VAR. MINOR

CUELOSPNAERIUM KUETZINCIANUM
COELOSPNAERIUH NAEOELIANUH
GOV?HOSPBAERIA LACVSTRIS
UBIDES2'IFIED OSCIlLATORIALES
OSCILLA2'ORIA 4CARDBII
OSCILL42'OBIA LIHNETICA
paoaalnlua sp.
4NABAEHA SP.
AHABAENA FLOS-lQVAF
lHABAENA SPIPOIDFS
ANABAENA PLANCTONICA
APHAIIIZO",ENOV PLOS-AQUAE

A
X A 4

A x

II
4 A

v
4

I
X
X
A

A
A
X

A 4I

4
X
v

CRIOROPP1'CElE

CHIAHIDOHON4S SP.
EVDOBIHA EIEGAHS
PANDORINl t!ORVII
POLITOHA SP.
?OLITO»4 CRAIIBLIFERU!I
CLOFOCISTIS GIGAS
SPHAEROCISTIS SCHBOETERI
VLOTHRIX SP.
OEDOGONIVH SP.
t!OVGEOTIA SP.
CLOSTERIV!I SP.
CLOSTEPIVV ACICULARE
STAUPAS2'BU.V SP,

X ~ I I
X

X

I X

x
4 A

X

X
8

XI
x

A c2'INAs1'RU!I HANrzsca1'I
ANXISTHODFSNVS FALCA2'US
Attxlsraonas:tus splaorl Farl
AHXISTBODESHUS PANIIOSELFHF
CHODA2'ELll CILIA 4
CHOD4,FLlA CITRIFOB!!IS
caonl rlLLA ouinalsa.-l
CPLORFLIA SP.
COEI AS TRV!I !!ICBOPORUI!
COE!4STRU!I BETICVLATV!l
DICTvoSPHAEBIUH PVLCHELLU'I

I
x
XI

4
X

X
Y

r

X
v

I I
X
x



CNLOROPHYCEAE

DICTZOSPHAERIUH EEECAHS
ERREiREELA BORHHEHIEHSZS
FRANCPIA DROESCHERI
COLENXIHIA RADIATA
RIRCHHERZEDLA CCHTORI'A
MICRACTINIVHPVSIEEUM
OOCZSI'IS BORGEI
OOCZSTIS EACUSTRIS
OOCISTIS PARVA
OOCZSTIS PVSIEEA
PEDIASTRUH BORZhlfUH
PEDIASTRVH DUPLEX
PEDIASIRUiH SIMPLEX
PEDIASTRUM TETRAS
QVADRIGVIA CHODATII
QUADRICULA ZlCVSTRI'S
SCEHEDESHVS ABUIFDlNS
SCEHBDFSMVS ACVHZHATVS
SCEHEDESlfVS BZJlloh
SCENEDESHVS DEHTICUDATVS
SCEHEDESHVS DIHORPHUS
SCENEDESHUS OPODZENSIS
SCEIFEDESHVS QVlDRICAVDA
SCHROEDEHIA iIVDAZI
SE'EEJFASTRVH MI'HVTUM
IETHAEDROR HIlFIHVM
TETRASTRUH HFTERACAltTRUM

I
X
XI
X

X X

I, X

IIII
X

X
X
Z
CI

II II
r. r. I
X

'
X

QP iilP

28 APR 26 HAZ 23 itVN 29 4VE 25 AVG 22 SFP 2O OCT I> NOV 20 DFC
X

-X

EUCSEBOPHZCEAE

BVGDEHA GASTEROSTEVS
PHACVS PZRVM

CHRISOPHICEAE

DINOBRYON SOCI ALE'AR. ANERICANUN
HALLOHoltAS SP.
CHHZSOCNROIIULinh PARVA
CBROIIULIHA SP.
STEEEZHOHAS'DICHOTOHA
AUEOHOHAS PVRDZI
HHIEOCHRISIS SPi
OCHROHoltlS SP ~

UROGEENA SP.
CODONOSICA PURCAYA
HICOECA SP.
CODONOSICOPSZS ROBIHI
HOBOSIGl OVATA
HoiYlS SP.

I
Z II I

I I

II
XI

X X



TABLE VIIIA-4 (Continued)

DA 2'f.
28 APR 26 HAZ 23.JUN 29 JUL 25 AUG 22 SEn 20 OCI'1 HOV 20 DEC

BACILLARIOPBZCEAE

COSCINODISCVS RO1'HII
CICLOTELLA A2'ONUS
CICLOTELLA GLOHERA2'l
CICLOTELL4 HENEGBINIlPl
MELOSIRA BIPDERANA
HELOSIRl DIS2'lHS
HEZOSIRA GB4BULATA
HELOSIR4 ISZABDICA
HELOSIRA I1'ALICA
MELOSIRA ITALICA VAR. SUBARTICA
STEPH4NODISCUS lSTREl
S2'EPBANODISCVS 84NTZSCHII
STEPRAHODISCUS BIACARAE
STEPNANODISCUS ASTREA VAR. MINUTULA
ASTERIOHELLA FORHOSA
DIA2'OMl ELOHGATUH
DIlTOH4 VULGARE
DIATOMA ELONCATUM VAR. TENUIS
FRAGILARIA ClPVCINA
FR4GILARIA CRO2'ONENSIS
HAVICUL4 SP.
NAVICULA CRYPTOCEPHALA
HI2'ZSCBIA SP.
NZTZSCBIA DISSIPA2'4
HI2'ZSCBIA GRACILIS
SVRIRELLA SP.
SINFDRl ULNA
SIHEDRA ACUS VlR, RlDIANS
2'ABELLARIA FENES2'RA2'A

A
XI
CI

n X

r 4 ??

XI I

X
8
X

CRIP2'OPH ICf48

CRIP2'Ol!CHAS SP.
CRIPTOHOPAS EROSA
CRIP2'OMOPAS OV42'A
CRIPTOA!UPAS EROSA VAR. REPLEXA
CRIPTOMOPAS MABSSONII
ORYPTOMONAS PYRENOIDIPERA

CRZP1'OMON4S.ROSTRATIFORMIS
K4TABLEPBARIS OVAZIS
RBODOMOBlS HIBU2'A

RNODOMONAS MINUTA VAR. NANNOPLANCTICA*
CRZP2'4UL4X SP.

I A 4
X I
XI A X

X
C

X
X
I
XI
X
C
X

DINOPBICEAE

G1MNODINIUM SP.
GIHNODIHIUM HEIVETICVM
GIMNODIHIUM VARIANS
CLZ'PODZHIVH SP.
PFRIDINIUM SP.
PERIDI'NIVM CINCI'UH

e ORIGINAL SAHPZE s Identified as Chroomonas acuta in 1975

I PRESENT IN SAMPLE
A 5 PC2'. OR MORE OP TOTAZ ABUNDANCE PEF. DATE
B 5 PCT. OR YORE OF TO2'AZ PIOVOZUME PER DA E
C 5 PC2' OR HONE OF BOTH TOTAL ABVNDAPCE AFD PI??VOLVUn >ER ?!AT.



the FitzPatrick plant similar to the trend observed in the lake

(Chapter VA). Bacillariophyceae were numerically dominant ()5X

of total phytoplankton per date) in April and May (codominant

with green algae), and comprised the greatest portion of the

biovolume from April through June and again in December.

Chlorophyceae were present in large numbers from April through

November (16. 6-34. OX o f the to tal abundance), and represented

more than 20X o f the biovolume from August ~ through November.

The top ten species in abundance, biovolume, and both abundance

and biovolume for the sampling period are presented in Appendix

VIIIA-lb; these species were also important members of the lake

phytoplankton community (Table VA-2) during one or more sampling

perl.ods ~

c. Chloro h 11 a Concentration

(i) Immediate Anal sis and 7 24 '8 and 72-Hour

Incubation Periods (Appendix VIIIA-2)

Mean immediate chlorophyll a values (Appendix VIIIA-2a) were

19.4 and 17.8 p g/1 at intake and discharge, respectively,
for the day sample on the first survey date (14 April).
Pigment levels (Appendix VIII-3) generally declined through

May, and with the exception of 20 July night values; re-
mained below 9.0 ~/1 from 26 May through December. After
6 October, mean chlorophyll a concentrations were always

lower than 5 pg/1 until 1 December when intake arid dis-
charge values exceeded 7 >g/1. There were relatively small

variations between corresponding day and night samples but
'\

the described seasonal pattern remained clear.
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Incubation experiments were initiated on 22 September (see

Appendix II)~ From 22 September through December, mean

chlorophyll a values for samples incubated for seven hours

(Appendix VIII-2b) were similar in magnitude to those

analyzed immediately Intake and discharge chlorophyll a

concentrations on 1 December ranged from 7,4 to 9A pg/1;

this was considerably greater than the typical Novem-

ber and December values. Day and night samples differed
occasionally, but overall trends were similar (Appendix

VIIIA-2b)~

The 24-hour incubation results (Appendix VIIIA-2c) were

similar to those for samples given immediate analysis and

seven-hour incubation Concentrations on 1 December ranged

from 8 ' to 10 ' pg/1.

The 48-hour incubation (Appendix VIIIA-2d) produced a

similar pattern of chlorophyll a levels to those noted for

the shorter holding periods with the exception of a nearly

threefold increase in 22 September night intake and dis-

charge samples (22 5 and 16 ' y g/1, respectively) ~ Values

for 22 September day collections, 4 4 and 3 ' yg/1, were

very similar to corresponding values of other incubation

periods'ean.-chlorophyll
a concentrations for the 72-hour incubation

(Appendix VIIA2-e) resembled the established pattern from

22 'September through December, with the 1 December increase

still notable The 48-hour anomalous increase observed for
the 22 September'ight sample was no longer apparent'he
15 December day intake chlorophyll a level of 15 ' pg/1 was

nearly three times greater than the corresponding immediate

value.
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(ii) Chloro h 11 a Ratios (immediate anal sis): Da and
Ni ht-Dischar e/Intake (Figures VIIIA-1 and VIIIA-2)

Daytime discharge/intake chlorophyll a ratios (Figure
VIIIA-1) were less than one (i e., discharge value less than

intake value) on ten of eleven dates from 28 May through 20

October, indicating general degradation of photosynthetic

pigment after plant passage during this period, The effect
was greatest on 23 June and 20 July when ratios were calcu-
lated as 0 '2 and 0 '5, respectively Ratios from early and

late in the year displayed small and inconsistent deviations
from the "no effect" value of one

Discharge/intake ratios for night samples (Figure VIIIA-2)
were variable about the 1 ~ 0 value with no consistent trend,
Samples from six o f the eighteen dates indicated ratios
greater than 1 ~ 0 while nine dates were less than 1 ~ 0 ~ The

greatest negative effect (0 '8 ratio) was again found on

20 July while the highest positive effect was 1 ~ 45 on

28 April,

- Lake 3 F and 2 F Intake (Figure VIIIA-3)

Lake 3 F and 2 F isotherm/intake chlorophyll a ratios were

plotted for four dates from May through Octobern Results

were variable„however, the 2 F isotherm data indicate that
plant operation did not affect the chlorophyll a concentra-

tions'~

Simulation (3 F and 2 F~)intake (Figures VIIIA-I and
VIIIA-2)

May and June simulations were conducted with instantaneous

dilutions; subsequently, a serial dilution technique was
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F 1GUR E

CHLOROPHYLL A RATIOS: VIIIA-1

OISCHArmE/'IvrAKE WO SIMuLW>tOXSiImmE
JAMES A. FIT2PATRICK NUCLEAR POWER PLANT —I976
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CHLOROP, H Y LL 4 RATI'OS:
* 'EIlA-2

DISCHARGE/INTAKE AND SIMULATIONS/INTAKE
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —I976
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CHLOROPHYLL A RATIOS>*

LAKE/INTAKE

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY—I976
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utilized as outlined in the Entrainment Work Plan (Appendix

II)~ Simulation/intake chlorophyll a ratios showed no dis-
cernible pattern for either 3 F or 2 F simulations'ost
ratios for day and night deviated only slightly from a value

of one, with the larger deviations generally being values

greater than one, Neither natural (lak'e)'or simulated

plume conditions caused substantial degradation of chloro-

phyll a concentrations compared to intake values,

d. Phaeo i ent Concentrations (immediate anal sis): Intake and

Intake phaeopigment values equalled or exceeded 4 ' p g/1 on

12 May (day and night samples), ll August (day only), and

22 September (night only) ~ Discharge values were relatively
high on these dates but never reached the intake concentrations

The greatest discharge value (4,1 yg/1) was recorded during the

day on 23 June, Except for the dates noted, mean phaeopigment

values at both intake and discharge generally ranged from 1 0 to

2 ' >g/1 with no distinct seasonal spatial or diel pattern
observed Phaeopigment concentrations rarely approached corres-

ponding chlorophyll a levels (Appendix VIIIA-2)~

ei Primar Production

(i) Intake and Dischar e Ba s After 4, 7, 24, 48 and
72 -Hour Incubation Periods Appendix VIIIA-4

For 26 May through 6 October (Appendix VIIIA-4a), values

were generally between 10 and 25 mg C/m /hr at both in-3

take and discharge, except on 29 July when productivity was

depressed at both

locational'fter

6 October, production
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remained below 10 mg C/m /hr, except for 1 December when3

marked increases to 28 '4 and 33 '4 mg C/m /hr were recorded3

at the intake and discharge, respectively These increases

correspond to a simultaneous increase in chlorophyll a

(Appendix VIIIA-2a)~ Greatest mean four-hour incubation

values (day only) for intake and discharge samples for the

entire sampling period were recorded on 25 August (28 '0 mg

C/m /hr) for the intake and 12 May (44 '1 mg C/m /hr)3 ~ 3

for the discharge.

Mean seven-hour productivity values and patterns resembled

those of four-hour incubation experiments'ay through

July night intake collections frequently yielded produc-

tivity values 50X lower than corresponding day
samples'roductivity

was again low at the intake and discharge on

29 July. The 22 September night discharge productivity
(27 '8 mg C/m /hr) was three times the'ay value; day and3

night intake values for this date were similar (Appendix

VIIA-4b) ~

Twenty-four-hour primary production values and seasonal

trends were more erratic than those described above, how-

ever, low levels were similarly recorded from late October

through December, A decrease in productivity was again

noted on 29 July, and the 22 September night values were two

to three times higher than day values for both intake and

discharge (Appendix VIIIA-4c)~

The day 48-hour incubation yielded maximum productivity at

the intake and discharge on 12 May. The 22 September night
intake and discharge values (respectively 16i28 and 20 '2
mg C/m /hr) were approximately three and five times greater

OI
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than corresponding day values The 1 December productivity
values (approximately 3 mg C/m /hr at the discharge) were

again greater than typical November and December values,
which frequently d'eclined to 1 mg C/m /hr or less (Appen-3

dix VIIIA4d) ~ As for the other incubation time regimes,
intake-discharge and diel differences were not apparent

Mean 72-hour data resembled those of 48-hour incubations A

low productivity value was still evident on 29 July, but the

22 September diel effect was not observed, Absolute values
were consistently below those recorded for four and seven-

hour incubations, with markedly lower values from 22 Septem-

ber through 15 December (Appendix VIIIA-4e)~

(ii) Productivit Ratios: Da , Four-Hour Incubation Period
Figures VIIIA-4 and VIIIA-5

« -*|

~ Daytime discharge/intake productivity ratios were less than

one (i e, discharge values were less than intake values)
for eight consecutive sampling dates from 9 June through

22 September, with the lowest ratio (0 ~ 50) recorded on

20 July. From 28 April through 26 May, in October, and from

17 November through 15 December, productivity ratios were

generally greater than one, These trends suggest entrain-
ment-caused photosynthetic inhibition of 15 to 50X from June

through September, and possible stimulation during cooler
months'

Lake 3 F and 2 F Intake (Figure VIIIA-5)

Lake 3 F and 2 F isotherm/intake productivity ratios were

plotted on four dates between 26 May and 20 October. For
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FIGURE VIIIA-4
FOUR- HOUR INCUBAT)ON PRIMARY PRODUCTION RATIOS'."

DISCHARGE/INTAKE AND SIMULATIONS/INTAKE
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —l976
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FOUR AND SEVEN-HOUR INCUBATION PRIMARY PRODUCTION RATIOS:*LAKE/INTAKE

JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY —l976
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seven of the eight lake collections incubated for four
hours, ratios „ranged from approximately 1 2 (20 October,

3 F isotherm) to 2 ~ 0 (23 June, 2 F isotherm) ~ The 23 June,

3 F lake/intake ratio of approximately 1 ~ 0 was the only
exception to this trend. These data suggest stimulation 'of
phytoplankton productivity by plume entrainmenti The effect
appears similar for both plume temperatures, except on

23 June as noted.

— Simulation -(3 F and 2 F)/Intake (Figure VIIIA-4)

Plume simulations (3 F sample) invariably displayed higher
productivity than intake control samples. 3F simulation/
intake ratios ranged from approximately 1 ~ 2 on ll August and

3 November to 1 ' on 6 October based on the June through

December data set,

Results of 2 F simulation experiments paralleled those of
3 F experiments'ates of maximum and minimum simulation/
intake ratios and the observed ranges were similar for the

two exposure temperatures The 12 May simulation/intake
ratio of 2 ' was the highest observed, but this may not be a

comparable value, as instantaneous dilutions were used at
that time~ Both sets of temperature simulation results
indicate possible photosynthetic enhancement of plume

entrained phytoplankton.

0,

(iii) Productivit Ratios: Da /Ni ht, 7-Hour Incubation
Period (Figures VIIIA-6 through VIIIA-8)

— Dischar e Intak

=Daytime (seven-hour incubation) discharge/intake ratios were

always less than one (i,e , discharge values less than
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SEVEN-HOUR INCUBATION PRIMARY PRODUCTION RATIOS<*

DISCHARGE/INTAKE
JAMES A. FITZPATRICK NUCLEAR POWER PLANT-I976
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SEVEN"HOUR INCUSATION PRIMARY PRODUCTION RATIOS:* 3 SIMULATION/ INTAKE

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — I 976
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SEVEN-HOUR INCUBATION PRIMARY PRODUCTION RATIOS. 2 SIMULATION/ INTAKE
JAMES A. FITZPATRICK NUCLEAR POWER PLANT — I 976
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intake values) from 9 June through 3 November The 20 July
ratio of 0 '5 indicates marked entrainment-suppressed
productivity on this date ~ Four-hour produc"'vity and

immediate chlorophyll a ratios also suggest maximum entrain-
ment effects on this date,

Ratios for samples collected at night demonstrate consistent
photosynthetic inhibition from 9 June through 8 September;

there was no difference between discharge and intake night
productivity on 20 July Data from earlier and later months

were more erratic, with three dates in the 28 April-December

sampling period yielding values equal or greater than 1 ~ 5,
perhaps indicating occasional stimulation at lower ambient

temperatures'

Lake (3 F and 2 F Intake (Figure VIIIA-5)

Lake/intake seven-hour productivity ratios within 3 F and

2 F plume isotherms were plotted for four dates from May

through October For seven of eight samples, ratios varied
from approximately 1 2 (25 August, 3 F isotherm and 2 and

3 F isotherm on 20 October) to 1 ~ 6 (26 May, 2 F isotherm) ~

The exception was the '23 June 3 F lake/intake sample which

had an approximate ratio of 0 ', similar to four-hour lake

incubation experiment,

~ 1

— Simulation 3 F and 2 F Intake (Figures VIIIA-7
and VIIIA-8)

Daytime 3 F and 2 F simulation/intake ratios were approxi-
mately one or greater Maximum effect of plume entrainment

was observed on 17 November when day and night ratios were

approximately 1 ~ 6 and 1 ~ 5, respectively. However, on

VIII-13 Lawler, Matusky, O'kelly Engineers



3 November there was little difference between simulation

and intake productivity for either temperature treatment.

Ratios approached or exceeded 2 ' on 12 May but, as pre-

viously noted, the instantaneous dilution technique utilized
precludes comparability with later dates

Samples collected at night exhibited erratic fluctuations
in productivity ratios after seven hours of incubation,
Simulation/intake ratios were again close to 2 ' on 12 May

for both temperatures'therwise, there was no apparent

trend among night ratios or between corresponding day and

night results.

(iv) Overview

Consistent suppression of immediate chlorophyll a and both

four and seven-hour 'primary productivity discharge/intake
ratios supports the conclusion of plant entrainment-related

photosynthetic inhibition from June through September/

October. Day samples of 20 July (intake temperature 19 ' C,

hT 14 2 C) showed the greatest inhibition, Both four and

seven-hour incubation data also suggest the possible stimu-

lation of photosynthesis during cooler
months'oth

natural (lake) and four-hour simulated plume-entrainment

experiments demonstrate that plume-entrained phytoplankton are

stimulated from the standpoint of increased primary produc-

tivityi The pattern of high plume/intake productivity ratios
was similar throughout the survey among all four treatments,

suggesting that ambient temperatures and ~T had no apparent

effect on the magnitude of the stimulation
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TABLE VIIIA-5

ZOOPLANKTON OCCURRENCE BY DATE

DISCHARGE AFTBAY, JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

" 28 26 23 29 25 22 20 17 19

APR MAY JUN JUL AUG SEP OCT NOV DEC

PROTOZOA
SARCODINA (LOBOSA)

~Difflu ia sp.

SUCTORIA
Acineta sp.
Paracineta sp.
~SCsuro hr a ~ele ans e
Thecacineta sp.
~Toto hr a sp. a

X X X

X X

CILIATA
Tintinnidae
Codonella craters

Epistylidae
Vorticellidae

X
X
X X X

X X X X X X
X

X

ROTIFERA (ASCHELMINTHES)
Diogononta

Bdelloidea
Monogononta

Ploima
Brachionidae
Brachionus ~an ularis
B. caudatus
B ~eal ctflorna
B. havanaensis *
B. guadridentatus
B. urceolaris *
Colurella sp. *
Euchlanis dilatata *
Euchlanis sp.
Kellicottia ~lon is ina
Keratella crassa
K.hiemalis
K. cochlearis
K. earlinae
K. Nuadraca
K. ~val a *
Notholca acuminate
N. Eoliacea
N sttusalula
N. striate *
Trichotria sp. *

Le can idee
Lecane sp. *

No tomma t idee
~te halodells sp.

Trichocercidae
Trichocerca multicrinis
T. ~clindrica

Gastropidae
~Ascaeor ha eucaudis
~Chromo aster ouelis e

Asplanchnidae
~As Ianchna Nriodonta

X X X

X X X
X

X X

X X

X X

X
X

X X X X X
X

X X X X X X X X

X X

X X X X X X X
X X X X X X

X X
X X X X ~ X

X X X X X X X

X X X X X X X



TABLE VIII'A-5 (Continueh)

ZOOPLANKTON OCCVRRENCE BY DATE (Continued)

DISCHARGE AFTBAY, JAMES A. FITZPATRICK NVCLEAR POWER PLANT - 1976

TAXA continued

ROTIFERA (ASCHELMINTHES)
(Cont inued)

Monogononta (Continued)
Synchaetidae
Please a ~lent c la
P. hudsoni
P. truncatum
Ploesoma sp.
~Pal arthra ~vul erie
P ~dolicho tera
P ~eur tera
P. ~ma'or
P. renata
~pol arthra sp.
~dnchaete lackovitziana
S. ~ectinata
S. tremula
~S. st lets

Flosculariacea
Testudinellidae
Filinia ion iseta

Hexar thr id ae
Hexarthra sp.

Conochilidae
Conochilus unicornis
Conochiloides sp.

Conothecaceae
Collotheca mutabilis

COPEPODA (ARTHROPODA)
Copepod nauplii

CALANOIDA
Diaptomidae
~Dia tonus spp

Temoridae
~Eur te ora sf finis

Calanoid - juvenile

CYCLOPOIDA
Cyclopidae

~Disc clo s ~biens idat s

thomasi
~rro oc clo e Erasinus

mexrcanus
Cyclopoid - juvenile

HARPACTICOIDA
Harpacticoid — juvenile*

CLADOCERA (ARTHROPODA)
Chydoridae
Alona affinis
~Ch dorus ~sheericus

Bosminidae
Bosmina ion irostris
tubes ina ~core oni

Daphn idee
~terioda hnia lacustr s

~Da hnia ~log ireuis
~Ds hnia retrocurva
~Da hnia .sp.

X
X X
X X X

X X X X X
X X X X

X
X X
X X X

X X X X
X X X X

X X
X X X X
X

X X, X
X X

X
X X X X X

X X

X X X X X

X X X
X

X X X X X

X X X X X X X X X

X X
X X X X X X X X X

X X X X X X

X X X X X

X X X X X X X X X

X

X X

X X X X X X X X
X

X X X X

, X X X X X X
X

28 26 23 29 25 22 20 17 19

APR MAY JUN JUL AUG SEP OCT NOV DEC

* Occurrence in viability program samples only



Inconsistent data from seven-hour incubated night collections

may indicate either latent recovery or obscured results attri-
butable to carbon recycling Results of the chlorophyll a

analysis for both natural and simulated plume samples indicate

little or no plant effect on the viability of phytoplankton

3 ~ Results and Discussion — Zoo lankton

a Communit Com osition — Dischar e Aftba

Approximately 70 taxa were identified from the viability dis»

charge aftbay samples (Table VIIIA-5)~ The majority of the taxa

were rotifers, with cladocerans, copepods, and protozoans

comprising the balance Species information was summarized for
all species present with at least ten individuals in both

replicates and occurring in a minimum of four consecutive

viability collections~

b, Mortalit of Selected Taxa

:.l

(i) Calanoida (Figures VIIIA-9 through VIIIA-11; Appendices
VIIIB-2a and VIIIB-3a)

Only seven of all the viability samples collected during the

1976 microzooplankton entrainment study contained more than

10 calanoid copepods, and these seven were widely scattered

in time and space~ These limitations preclude description

and interpretation of the data on calanoid mortality,

dices VIIIB-2a and VIIIB-3a)

Temporal trends in percent mortality (X dead) of cyclopoid

copepods were generally similar between intake and discharge

VIII-15
Lawler, Matusky O'kelly Engineers
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f'lGURE VIIIA-1l

CALANOIDA (COPEPODA) MORTALITY
*
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FIGURE VIIIA-I2

CYCLO POIDA (COPE PODA) MORTALITY*

IN INTAKE AND DISCHARGE SAMPLES
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FIGURE VrrrA-15
CYCLOPOIDA (COPEPODA) -MORTALITY
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F IGURE VIIIA-X4

CYCLOPOIDA (COPEPODA) MORTALITY*

IN INTAKE AND 2 SIMULATIONSAMPLES
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collections and day/night collections'ischarge mortality
was greater than intake mortality (Figure VIIIA-12) on 16 of

17 survey dates; the opposite pattern was recorded in late

April. The greatest differences between intake and discharge

mortality values tended to occur during the warmer months of

the year (July, August, Septemeber) for both day and night

collections, differences between intake and discharge

mortalities were generally greater during the day as com-

pared to night Overall, both a seasonal and a diurnal

component were apparent in cyclopoid entrainment mortality,

The 2 F and 3 F simulation study data (Figures VIIIA-13 and

VIIIA-14), show no consistent differences in cyclopoid
mortality between control (intake) and stressed (simulation)

communities'oth

2 F and 3 F lake mortality for cyclopoids values were

generally lower than simulation, intake, and discharge

values (Figures VIIIA-12 through VIIIA-14) which, when

combined with the simulation results, indicate no mortality
effect due to plume entrainment

~rasinus mexicanus, a dominant cyclopoid copepod, during its
September-November period of abundance (Appendices VIIIB-4b

and VIIIB-5b)~

(iii) ~Co e oda (Pigures:VZIIA-15 through VIZZA-17; Appen-
dices IIIB-2a and VIIIB-3a)

The mortality patterns for copepods reflected the previously
described temporal patterns of cyclopoids due to the

dominance of this group in most collections. For example,

copepod mortality values at the discharge generally showed

a similar pattern between day and night

VIII-16 Lawler, Matusky O'kelly Engineers
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F IGUR E VIIIA-15
COPEPODA MORTAL I TY
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FIGURE VIIIA-Z7
COPEPODA MORTAL!TY*

IN INTAKE AND 2 SIMULATIONSAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —1976

DAY ~ INTAKE
~----0 2'IMULATIONSUBSEQUENT TO PLANT PASSAGE--"-' 20 SIMULATION OF PLUME ENTRAINMENT

2o LAKE

~a

80

70

60

Q, ~

~ ~

'0

50

40

30

20

10
K0

1-

100

90

,80

NIGHT

0
~ ~

~ ~
~ ~

~ ~
~ ~

~ ~

~ ~
~ ~

~a, ~

70

60

~ ~

50

40

3020', o4.,
~yy

~ ~
)0

~ ~

10

0
APR MAY JUN JUL AUG SEP OCT NOV DEC

MONTH
*MEAN OF R 1 and R-2; ADULTS, JUVENILE and NAUPLII COPEPODS;

ANAL''SIS AFTER 8-HOUR INCUBATION PERIOD

j
~

~



(iv) Cladocera (Figures VIIIA-18 through VIIIA-20;
Appendices VIIIB-2b and VIIIB-3b)

Temporal variations in percent mortality (X dead) of clado-

cerans were similar between day and night collections taken

at the intake and discharge. Discharge mortality was

typically greater than intake mortality during both day and

night, with greatest differences occurring during the

warmer months of the year, a pattern that appeared to be

positively correlated with the seasonal pattern in lake

water temperature

The results of the 2 F and 3 F simulation studies (Figure
VIIIA-19) showed little or no effect on Cladoceran mortality.

Cladoceran 2 F and 3 F lake mortality values were generally
comparable to those at the intake and generally lower than

simulation and discharge values'he combined results of
the simulation and lake samples indicate no discernible
mortality effect due to entrainment into the plume ~

dominant cladoceran from June through November (Appendix

VIIIB-1), reflected the general cladoceran mortality pattern
for in-plant studies'reatest discharge mortality was

observed in August (59-93X), although intake mortality was

fairly stable throughout the survey~ Relatively few

Bosmina.were collected for lake viability studies, but their
mortality was generally low

(v) Ciliata (Figures VIIIA-21 through VIIIA-23; Appendices
VIII-2c and VIIIB-3c)

In-plant and lake viability samples generally yielded few

ciliated The occasional instances of adequate ciliate

VIII-17
Lawler, Matusky O'kelly Engineers
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FIGURE VIIIA-1&l

CLADOCERA MO RTA L I TY*
IN INTAKE AND DISCHARGE SAMPLES
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FIGURE yzgzA y9

CLADOCERA hhORTALITY *

IN INTAKE AND 3O SIMULATION SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT- l976
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FIGURE VIIIA-20
CLADOCERA MORTALITY*

IN INTAKE AND 24 S I MULATION SAMP LES
JAMES A, FITZPATRICK NUCLEAR POWER PLANT —l976
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F IGURE VIIIA-2)'ILIATA (PROT020A ) MORTALITY*
IN INTAKE AND DISCHARGE SAMPLES

JAMES A, FITZPATRICK NUCLEAR POWER PLANT- I976
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FIGURE VIII-22

CILt ATA (PROTOZOA) MORTALITY*
IN .1NTAK.E AND 3 SIMULATION SAMPLES
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F IGURE VIII-23
CILIATA (PROTOZOA) MORTAL!TY*

IN INTAKE AND 2 SIMULATION SAMPLES
JAMES A. FlTZPATR(CK'NUCLEAR POWER PLANT- !976
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abundance were usually scattered, rendering interpretation
difficult,

(vi) Suctoria (Figures VIIIA-24 through VIIIA-26;
Appendices VIIIB-2c and VIIIB-3c)

In-plant and lake viability studies never contained suc-

torians in sufficient densities to warrant data inter-
pretationi

(vii) Total Protozoa (Figures VIIA-27 through VIIIA-29;
Appendices VIIIB-2c and VIII-3c)

Combined ciliate and suctorian abundances were too low for
extensive interpretation of the data High discharge morta-

lity (57-73X) in the day and night collections was noted on

29 July, when. ciliate protozoans were most
abundant'viii)

Rotifera (Figures VIIIA-30 through VIIIA-32;

Appendices VIIIB-2d and VIIIB-3d)

.I

Temporal variation in percent mortality (X dead) of rotifers
were generally similar between intake and discharge collec-
tions and between day and night collections at each location

(Figures VIIIA-30)~ Discharg'e mortalities generally exceeded

those of intake samples. Both intake and discharge morta-

lities tended to be slightly higher at night, but the magni-

tude of the difference between plant locations was not

markedly altered between corresponding day and night collec-

tions, nor was there any apparent seasonal impact on the

percentage of plant mortalities The failure of rotifers to

exhibit higher discharge than intake mortalities during
warmer months (as noted for copepods and cladocerans) may be

related to the change in species composition in the lake

rotifer population over time,

VIII-18
Lawler, Matusky O'kelly Engineers



FIGURE VIII 24
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SUCTORIA (PROTOZOA ) MORTATY
IN INTAKE AND DISCHARGE SAPLES
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SUCTOR I A ( PROTO ZOA) MORTALlTY*
IN INTAKE AND 34 SIMULATION SAMPLES

JAMES A. FITZPATRICK NUCLEAR POSER PLANT —I976
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F IGUR E VIIIA-26

SUCTORIA (PROTOZOA) MORTALITY"
IN INTA K E AND 24 S I M ULATION SAMPLES
JAMES A. F ITZPATRICK NUCLEAR POWER PLANT —l976
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F IGURf VIIIA-27

TOTA L PROTOZOA MORTALITY .

IN INTAKE AND DISCHARGE SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —1976

DAY~ INTAKE —M DISCHARGE

90

80

70

60

50

40

20

P lo

0

I-
R
LLJo 100
IX
UJ

90

4

1

I
I

1

1

1

1

1

1

1

1

1

l

IGHT

/

I

80

70

do

50

+A,
I
l

gl

40

30

20

10

APR MAY JUN JUL AUG Sf P OGT NOV DEG

MONTH*~ OF R-I and R-2; ANALYSIS AFTER 8-HOUR INCUBATION PERIOD



I

FIGURE vzzzA-28

TOTAL PROTOZOA MORTALITY*
IN INTAKE AND 5 SIMU'LATION SAMPLE S

JAMES A, FITZPATRICK NUCLEAR 'POSER PLANT —l976
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FIGURE VIIIA-29

TOTAL PROTOZOA MORTALITY*

IN INTAKE AND 24 SIMULATION SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —)976

OAY~ INTAKE ......... ~ Eo SIMULATION OF PLUME ENTRAINMENT
2O LAKE o- ~ ~ ~ ~ 024 SIMULATIONSUBSEQUENT TO PLANT PASSAGE

80

70

50

40

30

20

IO
K0

I-

o IOO

90

80

70

60

IGHT

0

~e ~ \
~~

0,

e

e

~ ~~ ~
~ ~ 0~ ~ ~e

~ ~

~ ~
e ~ ~

~ ~
~ ~ ~ ~

~ e
~ ~

~ ~

e

~ ~

~4
~ ~

~ ~
~ ~
~ ~

~ ~
~ ~

~ ~
~. ~
~ ~"~

~ ~
~ ~
~ ~

~ ~

~ e
ee

0,
~ ~
~ ~
~ ~

~ ~
~ ~
~ ~
~ ~
~ ~
~ ~
e

~ ~

~ ~
~ ~
~ ~"
~ ~
~ e
~ e

~ ~
~ ~

e
~ ~
~ ~
~ ~
~ ~~ ~

0-l

. 50

40

30

20

~ ~

~ ~
~ ~

~ ~
~ ~
~ ~
~ ~
~ ~
~ e

e

e'O

0
APR MAY JUN JUL AUG $ EP OCT NOV DEC

MONTH
*MEAN OF R-1 and R-2; ANALYSIS AFTER 8-HOUR INCUBATION PERIOD



IOO

FIGURE VIIIA-SO
ROT IFERA MORTALIT Y.

IN INTAKE AND DISCHARGE SAMPLES

JAMES A. FITZPATRICK NUCLEAR POWER PLANT —l976
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FIGURE VIIIA-3z
ROTIFERA MORTALITY*

IN INTAKE AND 54 SIMULATION SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —l976
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FIGURE VIZIA 32

ROTl FERA MORTALITY
IN INTAKE AND 2 SIMULATlON SAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT —1976
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Bo th 3 F and 2 F s'imu1 a t ion d a ta ( Figures VIIIA-31 and

VIIIA-32) displayed similar diurnal effects as the intake and

discharge samples (i.e, the percent dead at night generally
greater than during the day) ~ From April through June,

mortality in day collections at the intake was lower than

that of 3 F and 2 F lake and simulation samples; the 3 F

lake mortality values were lower than the simulation values

recorded during the corresponding month This is due to the

procedure at the time of using plant-passed organisms for the

simulation
studies'otifer

simulation mortalities were generally comparable to
intake values from 23,28 June through the remainder of the

year, which implies little or no mortality associated with
plume entrainment,

Keratella crassa (Appendices VIIIB»4c and VIIIB-5c) was

abundant in the collections from ll August to 8 September

Mortality at the discharge (a range of 22-88X dead) was

higher than at the intake (a range of 18-67X dead) for five
of six collections during this period; mortalities were equal

(22X) for the 11 August night collection Intake mortalities
in the day collection of 22 September was slightly higher
than the corresponding discharge mortalities'he results of
the day and night 3 F simulation experiments from 11 August

through 27 September were variable; mortalities were either
greater or less than the corresponding intake values ~

percent dead of 2 F in-plant simulations were consistently
equal to or higher than that of intake values from 11 August

through 27 September. Lake viability collections did not
produce sufficient densities of K. crassa to warrant inter-
pretation of data

i

VIII-19
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Discharge mortalities of Keratella guadrata ranged from

65-92X dead and intake 'mortalities ranged from 34-74X dead

in the 12 May through 9 June collection period, the period
of peak abundance for this species. Discharge mortality
exceeded intake mortality in five of the six collections
(Appendices VIIIB-4c and VIIIB-5c). Simulation experiments

(3 F and 2 F) yielded similar results to those at the dis-
charge for this period. Lake 3 F and 2 F isotherm col-
lections on 26 May contained 59 and 65X dead organisms,
respectively.

was collected in the greatest numbers in the 12 May through

23 June collections. Mortalities were generally higher in
intake samples than discharge samples, possibly reflecting
collection mortality. Mortalities from lake 3 F and 2 F

viability samples taken on 26 May and 23 June, 63 to 95X

dead respectively, were similiar to simulation mortalities
observed during the same period (71 to 95X dead).

most abundant in the viability samples. Mortality values
ranged from 67 to 100% dead in discharge samples and 73 to
100X dead in intake samples; no trend was observed between

intake and discharge samples. Simulation mortalities fell
within the range noted for intake and discharge samples. The

invariably high percentage of dead animals made interpreta-
tion of entrainment-related effects impossible.

~g nchaera lackooitziana (Appendices VIIIB-4c and VIIIB-Bc),
abundant in the 28 April through 9 June collections, showed

greater mortalities at the discharge than at the intake for
four consecutive night collections. Night intake and

'discharge mortalities (71 and 73X dead, respectively, on 28

April) decreased steadily through 9 June, when corresponding

VIII-20
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mortalities were 7 and 12X. During the corresponding day

collections, the percent -dead intake exceeded that at the

discharge; simulation mortaliites were generally greater than

those of intake samples. Day lake viability samples of 26 May

contained 33 and 29X dead organisms at 3 F and 2 F isotherms,

respectively; these values were considerably below the 45X

intake mortality recorded for the same date.

VIIIB-4c and VIIIB-5c) ranged from 26 to 76% from 28 A'pril
through 9 June (day only), the period was collected in most

numbers. Corresponding intake mortalities were 16 to 39X

except for the 28 April day collection, which showed an

anomalously high intake mortality of 80X. Simulation 3 F

and 2 F mortalities were greater than those of corresponding

intake mortalities. Lake samples of 26 May contained 36 and 19X

dead ~Schaeta ~ectinata (2 F and 3 1 respectively) compared to

18X dead in the intake.

Trichocerca multicrinis (Appendices VIIIB-4c and VIIIB-5c)
exhibited 69 to 96% mortality in the discharge samples from

ll August to 27 September, the period of peak abundance in
viability samples; the percent dead in the corresponding intake
samples was always less, ranging from 44 to 77X. From ll August

through 8 September, simulation mortalities substantially ex-

ceeded those of intake samples; on 22, 27 September, simulation
and intake mortalities were similar. Low concentrations of
Trichocerca multicrinis from lake viability samples precluded

meaningful interpretation of the data.

(ix) Total Zoo lankton (Figures VIIIA-33 through VIIIA-35;
Appendices VIIIB-2e and VIIIB-3e)

Percent dead at the discharge exceeded that of intake on 33 of
36 occasions for all zooplankton combined. The magnitude of 0,

VIII-21 Lawler, Matusky O'kelly Engineers
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FIGURE VIIIA 33
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FIGURE VIIIA-~
TOTAL ZOOPLANKTON MORTALITY

*

IN INTAKE AND 5'IMULATIONSAMPLES
JAMES A. FITZPATRICK NUCLEAR POWER PLANT- l976
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fIGUR E VIIIA-35
TOTAL ZOOPLANKTON MORTALITY*

IN INTAKE AND 2'IMULATION SAMPLES
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this difference was greater than 15X on 12 occasions, seven of
which fell in July and August, reflecting the seasonal trend of

rotifer, cyclopoid, and cladoceran mortalities'rom 29 August

through 1 December, the magnitude of difference between intake

and discharge viability samples was usually greater during the

day than night, reflecting the diurnal component of cyclopoid

mortality and the fall cyclopoid abundance peak

~"

From 12 May through 9 June, simulation mortalities resembled

discharge values, ,invariably exceeding the percent dead from

the intake, From 23 June through 20 October there was a

marked reversal of this trend, with simulation mortality more

closely resembling values of the unstressed intake population,

In May and June, discharge samples were diluted with intake

water for the simulation experiments It is therefore logical
that May-June simulation mortalities resembled discharge values

since the greatest percentage of the organisms were subjected to

condenser passage From 20 July through the survey end, intake

samples were serially diluted into filtered discharge water,

thereby simulating plume entrainment The data indicate that

the mortality associated with plume entrainment is minimal or

nonexistant.

t

Lake isotherm mortalities for total zooplankton on 26 May and

23 June, were approximately 10X of intake values'n 25 August

lake 2 F and 3 F isotherm mortalities were 24 and 26X, respec-

tively, compared to the intake value of 39X ~ On 20 October,

lake values of 15 and 17X mortality were again considerably

lower than the intake(32X).

c Mortalit Due to Plant Passa e (Table VIIIA-6)

Mortality due to plant passage was computed for five major groups of
zooplankton for each of three seasons. Percent survival at the

Lawler, Matusky P Skelly Engineers



TABLE VIII.A-6

MORTALITY OF ZOOPLANKTON DUE TO PLANT PASSAGE

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1976

TAXA TIME PERIOD
% LIVE
INTAKE

% LIVE
DISCHARGE

MORTALITY DUE TO,
PLANT PASSAGE c

CLADOCERA ( ARTHROPODA)

APR-JUN
JUL-SEP
OCT-DEC

85. 28
80.55
85.64

77.46
4.9. 89
70. 84

9.17
38.06
17. 28

COPEPODAa (ARTHROPODA)
APR-JUN
JUL-SEP
OCT-DEC

47. 21
63.82
65.06

35. 50
34. 91
49.38

24.80
45.30
24.10

TOTAL PROTOZOA

ROT IFERA

APR-JUN
JUL-SEP
OCT-DEC

APR-JUN
JUL-SEP
OCT-DEC

53. 59
42. 11
33.48

46.81
45.59
44.57

32. 17
34.67
40.29

35.41
34.02
42.88

39.97
17.67- 20.34

24.35
25.38
3.79

TOTAL ZOOPLANKTON

APR-JUN
JUL-SEP
OCT-DEC

48.09
60.49
63.01

37.90
38.26
50.33

21.19.
36.75
20.12

Adults, juvenile, nauplii
Number live in R-l and R-2 divided by the total collected in R-l and 'R-2

% Live> - % LiveD
I = Intake sample; D = Discharge sample

% Live>



intake and discharge locations was calculated by summing the counts

of live and total organisms over the period and dividing. The

mortality due to plant passage was then computed as the difference

between intake and discharge survival divided by the intake survival

to remove the effects of sampling mortality

',I

(i) ~Co e oda

Entrainment mortality of 45 '0X for all adult and juvenile
copepods during July-September was the greatest mortality
calculated for any taxonomic group April-June and October-

December entrainment mortalities were 24-25X ~

(ii) Cladocera

the greatest mortality (38 ~ 06X) during the summer months ~

Calculated April-June and October-December mortalities were 9 '7
and 17 '8X, respectively.

~ i

(iii) Total Protozoa

Ciliates and suctorians were the most abundant protozoans in

entrainment collections ~ These soft-bodied organisms are easily

damaged during pump collection, so viability experiments may be

subject to large and unquantifiable errors This problem was

exemplified by the negative protozoan mortality estimate for
Oc tob er-December,

(iv) Rotifera

These organisms showed a less defined seasonal mortality.effect;
April-June and July-September entrainment mortalities were 24,35

Lawler, Matusky O'kelly Engineers
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and 25.38X, respectively. The very low plant'-entrained rotifer
mortality of 3.79X during October-December was partially due to

the high mortality at the intake on 19 December.

(v) Total Zooplankton

July-September plant-entrained zooplankton mortality of 36.75X

, largely reflected seasonally increased mortalities of copepods

and cladocerans. April-June zooplankton mortality of 21.19X was

caused primarily by mortality of rotifers,'he dominant organ-

isms during this period. Copepods, which comprised most of the

zooplankton population from October through December, clearly
influenced the 20.12X total mortality for the time peri.od.

4e RESULTS AND DISCUSSION — GAMMARUS FASCIATUS

a. Distribution

The concentration of Gammarus fasciatus in entrainment samples from

.January through December is presented in Appendix VIIIC-1.

b.'ortalit of Gammarus fasciatus from Da /Ni ht Col-
lections: Intake and Dischar e Ba s and Simulations.

The results of the entrainment viability program are presented in
Appendix VIIIC-2.

. 5. RESULTS AND DISCUSSION — ICHTHYOPLANKTON

a. S ecies Inventor

The occurrence of ichthyoplankton in in-plant collections is shown

by taxon and date in Table VIIIA-7. A total of 13 taxa three repre-
sentative important species, (eggs and larvae of alewife and rain-
bow smelt and larvae of yellow perch), were identified in samples

collected at the FitzPatrick plant (Table VIIIA-8), compared to 15

in lake samples. The ichthyoplankton taxa collected in the lake,
bnt not'at the plant were: emerald shiner, gizzard shad, ~be omis sp.

(unidentified), minnows and carps (unidentified), and threespine

Lawler, Matusky O'kelly Engineers



TABLE VIIIA-7

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*

NINE MILE POINT NUCLEAR STATION UNIT.1, JAMES A. FITZPA'/RICK NUCLEAR POWER PLANT AND VICINITY — FFBRUARY — JUNE I976

SPECIES

ALEWIFE ~

BURBOT

FEB MAR

LOCATION 4 17

NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

APR
14 21 28

L L

29 5 12 13 19 22 26 2

L L

JUN
10 1'6 17

EL L
E EL

23

EL
EL
EL

30

EL
EL
EL

CARP

EMERALD SHINER

NMP

FITZ
LAKE D

LAKE D

EL

GIZZARD SHAD

JOHNNY DARTER

LAKE HERRING
(CISCO)

LEPOMIS SP. (UID)

NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

LAKE D

EL

L L

EL

MINNOWS AND
CARPS (UID)
MOTTLED SCULPIN

NOTROPIS SP.

RAINBOW SMELT

LAKE N

NMP

FITZ
LAKE D

FITZ
LAKE N

NMP

FITZ
LAKE D

EL E''L

EL

EL E EL
EL EL

EL EL
EL

EL

EL

L L

L L
L L

/ Representative important species

L

0



VIIIA-7 (Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*(Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 y JAMES Ao FITZPATRICK NUCLEAR POWER PLANT AND VICINITY 1 97 6

SPECIES
THREESPINE

STICKLEBACK
TROUT PERCH

.WALLEYE

WHITE BASS
WHITE PERCH

YELLOW PERCH

UID

FEB
LOCATION 4

LAKE N

FITZ
LAKE N

NMP

FITZ
FITZ
NMP

FITZ
LAKE D

N

NMP

FITZ
LAKE D

N

NMP

FITZ
LAKE D

N

17

E

APR
7 14 21

E

28

E

29 5 12

L E. ~

E

EL

13

E

19 22 26

E
E

E
EL

EL L

EL
EL
EL EL

L L EL

EL
EL

EL EL

JUN
9 10 16 17 23 30

L L

E EL
EL
EL

Ichthyoplankton includes pro-larva, larva, and juvenile
*Dates listed when larvae and/or eggs'ollected

D = Day collection
N = Night collection
E = Fish eggs
L = Fish larvae

UID = Unidentified organism/ = Represent:.itive important species

life stages

NMP = Nine Mile Point Nuclear Station Unit 1

entrainment program
FITZ = James A. FitzPatrick Nuclear Power Plant

entrainment program
LAKE = Lake ichthyoplankton collection



TABLE VIIIA-7 (Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY DATE*

NINE MILE POINT NUCLEAR STATION UNIT 1, JAMES A. FITZPATRICK NUCLEAR POWER PLANT AND VICINITY- JULY-DECEMBER 1976

SPECIES LOCATION 1 3 7

JUL
14 15 21 28 18 25 1 2 3

SEP
8 15 22 26 30

OCT
13 20 3

OV DEC
17

ALEWIFE ~

BURBOT

NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

EL

EL EL
EL
EL
EL

EL
EL

EL EL
EL EL

EL EL EL
EL EL EL

EL

EL

EL
EL
EL
EL

L L L
L L L

EL L L
L L L L L

L L

CARP

EMERALD SHINER

GIZZARD SHAD

JOHNNY DARTER

LAKE HERRING
(CISCO)

LEPOMIS SP. (UID)

MINNOWS AND

CARPS (UID)
MOTTLED SCULPIN

NOTROPIS SP.

NMP

FITZ
LAKE D

LAKE D

NMP

NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

LAKE D

LAKE N

NMP

FITZ
LAKE D

FITZ
LAKE N

EL L L L

L L
L L

L L L

L L

L L L



TABLE VIIIA-7 (Continued)

ICHTHYOPLANKTON AND FISH EGGS SPECIES OCCURRENCE BY .DATE* (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1, JAMES A FITZPATRICK NUCLEAR POWER PLANT AND VICINITY — JULY-DECEMBER 1976

SPECIES

RAINBOW SMELT /

THREESPINE
STICKLEBACK ~

TROUT-PERCH

WALLEYE

WHITE BASS
WHITE PERCH

YELLOW PERCH

LOCATION 1 3

NMP

FITZ
LAKE D

LAKE N

NMP

FITZ
LAKE N

NMP

FITZ
FITZ
NMP

FITZ
LAKE D

NMP

FITZ
LAKE D

JU
7 14

L L
L L

L L

15. 21 28

L L L

L L
L L L
L L L
L L L

AUG

18 25 1 2

L L

L L

L L
L L

SEP

3 8 15 22 26 30 6
OCT
13

NOV

20 3 17
DEC

15

UID NMP

FITZ
LAKE D

EL

EL L
E E

EL
EL

EL
EL

EL L E

E E

EL EL EL
E EL EL EL

EL L L

Ichthyoplankton includes pro-larva, larva and juvenile
*Dates listed when larvae and/or eggs coliected

D Day collection
N ~ Night collection
E = Fish eggs
L = Fish larvae

UID = Unidentified organism
Representative important species

life stages

NMP = Nine Mile Point Nuclear Station Unit 1

entrainment program — day/night collections
FITZ = James A. FitzPatrick Nuclear Power Plant

entrainment program — day/night collections
LAKE = Lake ichthyoplankton collection



TABLE ~IIA;S

ICHTHYOPLANKTON AND FISH EGGS SPECIES INVENTORY
FROM REGULAR ENTRAINMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 AND JAMES Am FITZPATRICK NUCLEAR POWER PLANT — 1976

SCIENTIFIC NAME* COMMON NAME

NINE MILE POINT
DEVELOPMENTAL STAGE

LARVAE EGGS

FITZPATRICK
DEVELOPMENTAL STAGE

LARVAE EGGS

Family Clupeidae

Dorosoma ~ce edianum

Family Salmonidae
Cdoredonus artedii

Family Osmeridae
Osmerus mordax

Alewife p

Gizzard shad

Cisco or Lake herring

Rainbow smeltp

X
X

Family Cyprinidae
~prince ~car io
~Notre is sp ~

Family Percopsidae

Family Gadidae
Lots lots

Carp
UID shiner

Trout-perch

Burbot

X

X
X

Family Percichthyidae
Morone americana
M. ~chr so s

White perch
White bass

X
X

Family Percidae
Etheostoma ~ni rum Johnny darter
Perca flavescens Yello'w perch p

Stizostedion vitreum vitreum Walleye

X
X

X
X
X

X
X

X

Family Cottidae
Cottus bairdi

UID Species

Mottled sculpin

X

*According to A List of Common and Scientific Names of Pishes from the United
States and Canada. Amer, Pish. Soc, Spec. Publ. No. 6 3rd ed.

a

p Representative important species



s tickleback, a representative important species. There were only

two taxa, walleye (eggs only), and white bass (larvae only), found

in FitzPatrick collections, but not lake collections. The following

representative important species, brown trout, coho salmon, and

smallmouth bass were collected neither in the plant nor the lake in
the Nine Mile Point vi'cinity. In general, the periods of ichthyo-

plankton occurrence in FitzPatrick collections coincided with their
presence in lake collections.

b. Tem oral Distribution of Selected S ecies

( i) Alewife: Eggs and Larvae

During 1976, the pattern of alewife egg entrainment at the

James A. FitzPatrick Nuclear Power Plant suggested that in-plant
concentrations (Appendix VIIID-lb) were generally greater than

those in 0.5-NMPE-20-ft bottom collections during daytime hours

(Appendix VC-2c), with the opposite trend observed at night.
Alewife larvae were generally entrained in higher concentrations

than were col lee ted at 0. 5-NMPE-20- ft (Appendices VIIID-la,
VC-2a, and VC-2b).

(ii) Other Species

Rainbow smelt egg concentrations were greater in entrainment

(Appendix VIIID-b) than in any lake collections (Appendix
VC-2c); none were collected in the lake at 0.5 NMPE-20 ft
station. Both smelt and yellow perch larvae were collected too

infrequently to permit any trend to be discerned (Appendix

VIIID-la) ~

c. Mortalit of Larval Fish from Da /Ni ht Collections:
Intake and Dischar e Ba s Simulations 3 F 2 F Lake
Zone

The results of the larval mortality studies are presented in Appen-

dix VIIID-2. In all cases the numbers of organisms collected were

too small to permit interpretation of the results.

VIII-25
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BE NINE MILE POINT NUCLEAR STATION UNIT 1 ~ 1

1. Introduction and Materials and Methods

The basic objectives of the Nine Mile Point plant entrainment
program were similar to those of the James A. FitzPatrick plant
entrainment program; however, the Nine Mile Point studies involved

only ichthyoplankton and pump entrainment effects.

Methods and materials applicable to the Nine Mile Point entrainment

studies are summarized in Appendix II. The sampling program is
summarized in Table VIII-1.

2. Results and Discussion

a. S ecies Inventor

The occurrence of ichthyoplankton in Nine Mile. Point in-plant
collec tions is shown by taxon and date in Table VIIIA-7. A

total of 12 taxa; three representative important species (eggs

and larvae of alewife, rainbow smelt, and yellow perch) (Table

VIIIA-8) were identified during the 1976. study, compared to 15

identified in lake collections. The taxa identified in the

lake, but not the in-plant sites were: emerald shiner, ~be omis

sp. (species unidentified), minnows and carps, ~Notro is sp.,
and threespine stickleback, a representative important species.

There were only two taxa, gizzard shad (eggs only) and walleye

(eggs only), found in Nine Mile Point in-plant collections, but

not in lake collections. The representative impor tant species

brown trout, coho salmon,"'and smallmouth bass were also not

collected in Nine Mile Point entrainment samples. In general,
the periods o f occurrence in in-plant samples coincided with

periods of occurrence in lake samples.

VIII-26
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b. Tem oral Distribution of Selected S ecies (Appendix VIIIE)

(i) Alewife: E s and Larvae

Concentrations of alewife eggs (Appendix VIIIE-2) in day en-

trainment collections at Nine Mile Point Unit 1 were generally

greater (exception: 28 July) than the corresponding bottom col-

lections at 0'5-NMPW-20-ft station (Appendix VC-2c): No con-

sistent pattern was observed for night collections; however,

lake concentrations did exceed corresponding entrainment col-

lections during the peak abundance period (7 and 15 July) ~ En-

trainment concentrations were greatest in the night collections

particularly at 0500 hours compared to the day collections,
Alewife larvae 'ata are presented in Appendix VIIIE-la,

(ii) Rainbow smelt: E s and Larvae

Rainbow smelt eggs were entrained (Appendix VIIIE-2) more

frequently and in higher concentrations than were found in any

lake 'ollection, however, concentrations were generally low;

the maximum concentration of rainbow smelt eggs in entrain-

ment collections was 827/1000 m ~ Smelt larvae were collected3

too infrequently to permit comparison between lake (Appendices

VC-2a and VC-2b) and entrainment collections (Appendix VIIIE-1)~

(iii) White Perch and Yellow Perch

White perch and yellow perch eggs and larvae were rare in
entrainment collections (Appendices VIIIE-1 and VIIIE-2)~ The

maximum concentration of white perch eggs was observed on 19 May

(1228/1000 m ) and larvae (20/100A m ) on ll August, Yellow3 A

perch egg concentrations reached a peak of 10/1000 m (12 May3

and 2 June) and larvae a peak of 26/1000 m (19 May) ~
3

VIII-27
Lawler, Matusky O'kelly Engineers



CD CONCLUSIONS

— PHYTOPLANKTON

Seasonal trends in phytoplankton abundance and percent com-

position were similar between in-plant and lake
collections'hlorophyll

a ratios, based on discharge and intake values
determined from immediate analyses, showed a general trend of
degradation of the photosynthetic pigment after condenser pas-

sage; this trend was most noticeable in day collections. Pro-

ductivity ratios, based on day collections incubated for four

hours, determined for the 9 June through 22 September sampling

period, indicated photosynthetic inhibition, thus confirming the

trend observed for chlorophyll a The possible stimulation of
photosynthesis during the cooler months (April and May and in
late-November and December) was noted; discharge/ intake pro-
ductivity ratios, based on four-hour incubation periods, were

consistently greater than one.

Productivity data from both 3 and 2 F lake and plume entrain-
ment simulations were compared with corresponding intake pro-

ductivity values, based on day collections and an incubation

period of four hours; this comparison suggests that phytoplank-

ton productivity is stimulated by plume entrainment, Whereas

corresponding chlorophyll a ratios (day collections, immediate

analysis) suggest that plume entrainment'oes not result in
degradation of chlorophyll a,

— ZOOPLANKTON

Viability data were summarized for calanoids, cyclopoids, all
copepods combined, cladocerans, ciliates, suctorians, all

Lawler, Matusky P Skelly Engineers
0)



protozoans combined, rotifers, all zooplankton combined, and

nine selected species, the latter based on their abundance in
the

collections'emporal

trends in percent mortality, for those groups having a

sufficient data base for interpretation, indicated that cyclo-

poids and cladocerans had similar mortalities between day and

night collections taken at the intake and discharge
locations'ercent

mortalities for rotifers, however, was slightly greater

in the night collections compared to the corresponding day

collections for both intake and discharge locations,

Discharge mortalities generally exceeded those of intake samples

for rotifers, cyclopoids, and cladocerans, and particularly
during the warmer months for cyclopoids and cladocerans, Little
or no mortality associated with plume entrainment was observed

from the lake and simulated plume entrainment samples for
cyclopoids, cladocerans, and rotifers

The greatest mortality due to. plant passage was observed for
copepods, and during the July through September period, Mor-

tality was also high for cladocerans and rotifers during this
period, Cladoceran mortality reflected the numerical dominance

ICHTHYOPLANKTON

Eggs and larvae of alewife and rainbow smelt and larvae of
yellow perch, all representative important species, were en-

trained at both Nine Mile Point Nuclear Station Unit 1 and the

James A FitzPatrick Nuclear Power Plant; eggs of yellow perch

were also entrained at the Nine Mile Point planti Brown trout,

VIII-29 Lawler, Matusky P'kelly Engineers



coho salmon, and smallmouth bass, also repiesentative important
species, were not collected in entrainment collections at either
plant, but adults of these species were present in impingement

collections, ~Notre is sp. (larvae only) and white bass (larvae
only) were collected only at the FitzPatrick plant, whereas

gizzard shad (eggs only) was collected only at the Nine Mile
Point plant,

Concentrations of alewife eggs at both power plants were general-

ly greater in day collections and less in night collections than
those in the corresponding bottom lake collections in the
vicinity of the respective intake structures Alewife larvae
were generally present in higher concentrations in the Fitz-
Patrick entrainment samples than at the lake sampling station
(I-NMPE-20 ft), no consistent trend was observed between Nine

Mile Point entrainment collections and the corresponding lake
station (0 ~ 5-NMPR-20 ft) ~

Rainbow smelt egg concentrations were greater in Fitzpatrick
and Nine Mile Point entrainment collections than in any lake
collection; no eggs were collected in bottom collections in the
vicinity of the FitzPatrick plant intake and smelt eggs were

present in only one collection taken in the vicinity of the Nine

Mile Point plant intake on a comparable date to entrainment col-
lections,

y'j

No conclusive statement could be made regarding the mortality of
ichthyoplankton collected at the FitzPatrick plant due to the

small sampleo

VIII-30
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IX, IMPINGEMENT

Ao INTRODUCTION AND MATERIALS AND METHODS

The operation -of Nine Mile Point Nuclear Station Unit 1 and James A.
4

FitzPatrick Nuclear Power Plant results in the combined usage of

638,200 gallons per minute of water per dayi Withdrawal of this
volume of water from Lake Ontario results in the entrapment of

floating debris and fish on the trash racks and traveling screens

located in the intakes of the plants. Studies conducted during 1976

at the two stations were designed to monitor the species composition

and abundance of fishes impinged at each plant,

Impingement monitoring conducted during 1974 and 1975 (LMS 1975,

LMS 1976) revealed that alewife, rainbow smelt, and threespine

stickleback represent the majority of fish impinged; alewife usually

accounted for more than 90X of the impingement catch, rainbow

smelt for 2-5X, and threespine stickleback for 1-3Xi The 1976

studies were to determine whether or not these annual trends con-

tinued.

Studies of fish populations on Lake Ontario were performed concur-

rently in the Nine Mile Point vicinity to determine their abundance

and distribution, the biological characteristics of the lake fish
(e,g , age distribution), and the composition of the'ake fish
community for comparison with that of impinged fish~

A detailed description of the collection and laboratory procedures

is'resented in Appendix III, The primary differences between the

1975 and 1976 sampling programs are as follows:

IX-1
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- During 1976, only the plant reporting high impingement ()20,000

fish/24-hour period) was continuously sampled until the number of

fish impinged dropped below 20,000 fish/24 hour period.

— At the Nine Mile Point plant, Wednesday impingement collections

were conducted every hour for a 24-hour period from January

through December 1976; the same frequency was followed at the

FitzPatrick plant from January through May, after which collec-
tions were made according to a day-night cycle from June through

December.

- The step of identifying and enumerating invertebrates, begun

during the latter part of 1975, was. continued during 1976 '

Secondary analysis of fish was conducted in the screen house of

the power plants during a part of the 1976 sampling program; fish
were not preserved~

- All fish of a species, including damaged and partial fish, were

weighed together to determine total biomass per species per

collection during part of the 1976 sampling program; fish were

not preserved.

- The subsample size for the various parameters monitored in 1976

was different from that used in 1975 (LMS 1976) ~

— Scale analysis was conducted only on those fish collected in the

FitzPatrick impingement collections~

Tables IX-1 and IX-2 summarize, the plant operating conditions during

impingement collections

IX-2
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TABLE IX"I

PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT) DURING ZMPINGEMEHT COLLECTIOHS

NINE MILE POINT NUCLEAR STATION UHIT 1 and JAMES h. FITZPATRICK NUCLEAR POWER PLANT - 1976

NINE MILE POINT FITZPATRICK

DATE

ANUARY 1976
2-3
5-6
7 8

9-10
12-13
14-15
16-17
19-20
21-22
23-24
26-27
28-29
30-31

NUMBER OF

CIRCULATING
WATER PUMPS

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

MEAN*
ELECTRICAL OUTPUT

(MWe)

557 '
580eO
586 0
588 0
586 '
561 5
560.0
564.0
567 5
553+0
571 ~ 5
571+0
570 0

NUMBER OF

CIRCULATING
WATER PUMPS

3
2
2

2/3
3

b3/2
1

1

1
1

1
1

MEAN**
ELECTRICAL OUTPUT

(MWe)

506'
572+ 5
580+0
652.5
800.0
800.5
236.5

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

EBRUARY
2-3

. 4"5
6-7

9-10
11-12
13-14
16-17
18-19
20-21
23-24
25"26
27-28

569 5
544+0
552+0
545+0
543 '
530+0
526+5
548.5
552 '
545e0
544~0
543+5

UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

DOWN

MARCH
1-2
3H
5"6
8-9

10"11
12 13
15"16
17-18
19-20
22-23
24-25
26-27

'9-30
31-APR 1

APRIL
2-3
5-6
6-7
7-8

9-10
12-13
14"15
16-17
19"20
20"21
21 22
23-24
24-25
25-26
26-27
28"29
29-30

30-MAY 1

2
2

2
2
2
2
2

2/1
2
2
2
2
2

2
2
2
2
2
2
2

2/1
1/2

2
2
2
2
2
2
2
2
2

459 ~ 0
UNIT DOWN

271 0
486.0
528~0
544.5
531 0
528.0
384 '
130+5

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWH

UHIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOP
118.5
240.5
355+ 5
387 '
399 '
431 ' "

479.5
513 '
530+0
543 '

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

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOP
184.0
369.5
518+ 5
505+0

567. 5
531.5
602.5
607.5
688.5
713.5
692 0
700.0
700.0
686 '
617 '
677.5
709.5
715+0
720.5
729~5
709.0
678 5



TABLE 'ZZ I (Continued)

PLANT OPERATING CONDITIONS ELECTRICAL DURING IMPINGEMENT COLLECTIONS Continued)

NINE MILE POINT NUCLEAR SThTIOH UNIT 1 and JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

NINE MILE POINT FITZPATRICK

DATE

MAY
3-4
4-5
5"6
6-7
7-8

10-11
12-13
14-15
17-18
19-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27
28-29
1-JUN 1

UNE
2-3'-5
7-8

9-10
11-12
14-15
16-17
18-19
21-22
23-24
25-26
28-29
0-JUL 1

Y
2-3
5-6
7-8

9-10
12-13
14-15
16 "17
19-20
21-22
23"24
26-27
28-29
30-31

UGUST
2-3
4-5
6-7

9-10
11-12
13-14
16-17
18-19
20-21
23-24
25"26
27-28
30-31

NUMBER OF

CIRCULATING
WhTER PUMPS

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

MEAN»
ELECTRICAL OUTPUT

(MWe)

546+5
548i0
547 5
550+0
553eO
5)2 ~ 5
569.0d
270+0
353+5
461.5
516 '
556 0
549.0
541.0
559+0
576+5
586 5
588+0
562+0

576.0
577+0
575 '
578 5
.580io
576 ~ 0
584 '
584 0
581+0~
275 '
523+0
576es
578+0

536.0
479 '
477.0
206.08

UNIT DOP
219 5
376,0
511 '
S29 ~ 0
531 '
517.5
513 '
512e5

522 '
525.0.
206.2
500.0
528.7
530is
442 '.
217 23

479o6
'18.2k

519.8
523 0
521i6

NUMBER OF
CIRCULATING
WhTER PUMPS ~

3
3
3
3
3
3
3
2

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

3
3
2
3
3
3
3
2

d3/2
3
3

~3/2

3
3
3
3
3
2
2
3

2
2
2
3

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

3/28

MEAN»»
ELECTRICAL OUTPUT

(MWe)

735 '
734.5
744.0
749+0
750+5
741.0
526+0

UNIT DOWN

572.0
730+0
743+5
736+5
715 '
737.0
775 '
781io
781.5
777 '
776.5

771 0
175.5
498.0
728.5
771.5
78lo5
778.5~
168.5
741 5
47s.sE
744.0
753+0~
231+5

688.0
769io
771.0
751.0i
740+0

UNIT DO/NJ
56m 5

'679+01
231.0

UNIT DOWN

UNIT DOWN

271+5
665.0

749+ 5
747 ~ 0
678. 5
770. 0
777.0
781.0
788.0
791.5
786 '
789 '
787 5
692.5
403.5



TABLE IX-I (Continued)

PLANT OPERATING CONDITIONS ELECTRICAL 0 DVRING IMPINGEMENT COLLECTIONS Continued)

NINE MILE POIHT NUCLEAR STATION UNIT 1 and JAMES h. FITZPATRICK NUCLEAR POWER PLANT - 1976

NINE MILE POINT FITZPATRICK

DATE

EPTEMBER
1-2
3-4
6-7
8"9

10-11
13-14
15-16
17-18
20"21
22-23
24-25
27-28
29-30

CTOBER
1"2
4-5
6"7
8"9

11-12
13-14
15-16
18"19
20-21
22-23
25-26
27-28
29-30

OVEMBER
1-2
3-4
5-6
8-9

10"11
12-13
15-16
17-18
18-19
19-20
22-23
24-25
26-27
29-30

ECEMBER
1-2
3-4
6-7
8-9

10-11
13-14
15-16
17-18
20-21
22-23
24-25
27"28
29"30
1-JAN 1 19 77

NUMBER OF

CIRCULATINC
WATER PVMPS

2
2
2
2
2
2
2
2

NO 8

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

MEAN»

ELECTRICAL OUTPUT
(MWe)

527~0
532+4
528.2
530+41
531 '
530.7
522 8
510.6
519 ~ 8
539 '
556 '
557 '
556es

553+9
549+9
551 ~ 2
552.7
550.3
550+7
549.0
534,6
535+8
451 2
495 '
557 '
572+4

568.6
585 '
584.1
562 '

UNIT DOWN

VNIT DOWN

318olP
553+8

585.8
586 '
582 '
575.8
575mB

579 '
576 '
569+4
566.6
527.8
583.5
583 7
584 '
583.8
584+4
584+4
582 '
585 '
582+9

NUMBER OF

CIRCULATING
WATER PUMPS

3
3

M3/2
2
2
2
2
2

2/3
3
3
3

3
3
3
3
2
2
2
3 ~

3/2J
2
2
2
3
3

3
3
3
3
3

3/2
2
3
3
3
3
3
3

MEAN**
ELECTRICAL OUTPUT

(MWe)

663.0
776 0
784. 0
783'

~ 729.0
733.0
732+0
728.5
731.0
732+5
731 ~ 5
733.0
730.0

727.0
725 '
727 5
365 '

UNIT DOWN

48.5P
346.0
475.5
531.5
583.0
715.5
710. 0
634 0

753 0
770.0
665.5
S86.Sq

15.0
UNIT DOWN

234.5
692.0
380.5

12.0
UNIT DOWN

389 '
632.5
736.0

735.0
702. 0
721.0
737.0
719.0
738. 0
324.0
261.5
703 0
739 '
724+5
739+5
742.0
725 '



TABLE IX-1 (Continued)

FOOTNOTES: PLANT OPERATING CONDITIONS (ELECTRICAL OUTPUT DURING IMPINGEMENT COLLECTIONS

sNine Mile p6int Unit Fl "401" Monthly Report (Niagara Mohawk'over Corp., 1976);
mean of the daily means for each collection period

*+'James h. FitsPatrick Nuclear Power Plant "401" Monthly Report (Niagara Mohawk Power
Corp., 1976); mean of the daily means for each collection period

NINE MILE NUCLEAR STATIONS UNIT 1

Circulatin Water Pum s

Two pumps operating 1000-2100 hrs 19 Har and 0700-1000 hrs 20 Mar, one. pump operating
b2100,hrs 19 Mar - 0700 hrs 20 Mar

Tvo pumps operating 1000 hrs 16 Apr -'907 17 Apr, one pump operating 0907-1000 hrs 17 Apr
Two pmsps operating 1000-1445 hrs 19 hpr and 0730-1000 hrs 20 'hpr; one pump operating
1445 hrs 19 hpr - 0730 hrs 20 hpr

Electrical Generation
t

UNIT DOWN plant off-line during impingement collection
bUnit dovn 1900 hrs 22 Mar - 1000 hrs 23 Mar
Unit down through 18 hpr, unit down 1600 hrs 19, Apr - 0700 hrs 20 Apr

dUnit down 0000-0700 hrs 20 Apr: collection 1000 hrs 20 Apr - 1000 hrs 21 Apr
Unit dovn 0300-1000 hrs 15 Hay
Mean electrical output for 18 Jun only
Unit down 1500 hrs 23 Jun - 1000 hrs 24 Jun

hVnit down 2209 hrs 9 Jul - 1000 hrs 10 Jul
Unit down 1000-1146 hrs 14 Jul
Unit dovn 1610 hrs 6 hug - 1000 hrs 7 hug
Unit dovn 1606 hrs 17 Aug - 1700 hrs 18 hug; collection 1012 hrs 18 hug - 1012 hrs 19 Aug

ean electrical output 'for 25 hug
Mean electrical output for 10 Sep
Mean electrical output for 16 Sep
Mean electrical output for 20 Oct
Unit dovn after 1000 hrs 9 Nov

collection'Plant

on-line for 1000 hrs 15 Nov collection

JAMES ho FITZPATRICK NUCLEAR POWER PLANT

Circulatin Water Pum s

Two pumps operating 1000-1506 hrs on 9 Jan; Three pumps operating 1506 hrs 9 Jan 1000 hrs
b10 Jan

Three pumps operating 1000-1500 hrs 16 Jan; Two pumps operating 1500 hrs 16 Jan - 1000 hrs
17 Jan
Two pumps operating 1000 hrs 17 May - Olll hrs 18 May~ Three pumps operating 0111-1000 hrs

dig May
Three pumps operating 0500-1350 hrs 23 Jun; Two pumps operating 1350 hrs 23 Jun - 0500 hrs
24 Jun
Three pumps operating 0500-0652 hrs 30 Jun; Two pumps operating 0652 hrs 30 Jun - 0500 hrs
fl Jul„
Three pumps operating 0500-1520 hrs 21 Jul; Two pumps operating 1520 hrs 21 Jul - 0600 hrs
22 Jul

gThrec pumps operating 1000-1947 hrs 30 Aug; Two pumps operating 1947 hrs 30 Aug — 1000 hrs
h31 hug

Three pumps operating 1000-1828 hrs 8 Oct; Two pumps operating 1828 hrs 8 Oct - 1000 hrs
i9 Oct

Two pumps operating 1000 hrs 22 Oct - 0605 hrs 23 Oct; Three pumps operating 0605-1000 hrs
23 Oct
Three pumps operating 1000 hrs 18 Nov - 0053 hrs 19 Nov; Tvo pumps operating 0053-1000 hrs
19 Nov
Three pumps operating 0700-2150 hrs 15 Dec; Two pumps operating 2150 hrs 15 Dec — 0700 hrs
16 Dec

Electrical Generation

abUnit
cUnit
dUnit
Unit

fUnit
Unit

down approximatciy 1500 hrs 16 Jan » 1000 hrs 17 Jan
down 1000-1700 hrs 24 Mar, mean electr@eel output for 25 Har only
down 1200 hrs 13 May, collection 1037 hrs 12 May - 1037.hrs 13 May
dovn during collection 1037 hrs 14 May - 1037 hrs 15 May
down 1045 hrs 4 Jun - 1020 hrs 5 Jun
down 1120 hrs 18 Jun " 1100 hrs 19 Jun



TABLE IX-I (Cont inued)

FOOTNOTES: PLANT OPERATING CONDITIONS ELECTRICAL OUTPUT DURING IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR PONER PLANT

Electrical Generation (Continued)

(Continued)

gUnit
h.Unit
1
.Mean
J+Unit
1

nit
Unit
Uni.t
Unit

0Unit
Unit

qunit
Unit

s Unit
Unit

uUnit
Unit

w
xUnit
Unit

down 1430 hrs 23 Jun - 0200 hrs 24 Jun
down 0652 hrs 30 Jun — 0416 1 Jul
electrical outPut for 10 Jul only
down after 1015hrs 13 Jul collection
down during collection 1015 16 Jul - 1015 17 Jul
down 1900 hrs 21 Jul - 0600 hrs 22 Jul
down 0600-1651 hrs 28 Jul
down 1947 hrs 30 Aug - 1000 hrs 31 Aug
down after 1015 hrs 9 Oct collection
down 0700 hrs 13 Oct " 0700 hrs- 14 Oct
down after 1033 9 Nov collection
down during collection 0710 hrs 10 Nov» 0700 hrs ll Nov
down 1115-1836 hrs 15 Nov
down 0053-0700 hrs 19 Nov
down during collection 1033 hrs 19 Nov — 1033 hrs 20 Nov
on-line(0620 hrs 24 Nov).during collection 0720 hrs 24 Nov - 0700 hrs 25 Nov
down 0045-0700 hrs 16 Dec
down 1035-1804, hrs 17 Dec



TABLE IX-2

PLANT. OPERATING CONDITION (4T) DURING IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK
NUCLEAR POWER PLANT — JANUARY — MARCH, 1976

DATE NMPP FITZ DATE FITZ

JAN
2
3
5
6
7
8
9

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

FEB
2
3
4
5
6
7

9
10ll
12
13
14
16

14. 8
14. 9
15.2
15 6
15.6
15;7
15 '
15.6
16 '
15.7
14. 9
15 0
15.3
15.4
16.1
16.1
16 '
16.1
16.1
14.3
15.2
15 2
15.2
15.2
15.1
15.2

15.1
15 '
15 1

14. 2
14.3
14.5
14.4
14.5
14.4
14.5
14.3
13.4
13. 9

17.2
15.6
16 1

16.7
16.7
16.7
16.1
15.0
17 '
17.8
17.8
17.8
10.6

0 '
1.1
2.2'.7

1.1
3.9
6.1
8.3
7.2'

1

3.9
2.2'.0

5 ~ 0
6.7
7.2'
'

4.4
4,4
5+6
4,4
3.9
3.3'.

3.3'.2'.8

N FEB
17
18
19
20
21
23
24
25
26
27
28

MAR
1
2.

3
4
5
6
8
9

10ll
12
13
15'6

17
18
19
20
22
23
24
25
26
27
29
30
31

14.2
14.6
14.7
14 6
14.4
14.3
14.2
14.2
14.4
14.6
14.3

14.3
9 4
0.0
0.1
7.6
9 ~ 9

12 ~ 6
13.4
14.2
13.4
14.2
14.3
13 '
13.8
13.8
13.8
14.0
14.1
9.2
0 3
0.3
0 ~ 2
0 ~ 5
0.2
0.7
0.4
0.6

2 8
2.2'

4
4.4
4 4
4.4
3 9
4-4
4.4
3 9
4.4

5.6
6.1
5 0
5 0

2.2'.1

1.1
1.1
1.7
1 1

0.6
0.6
0.6
1.1
0 6
1.1
0.6
1.1
2.2'.6

3 9
8.3

12 2
15.0
15.6
15.0
15.0



TABLE ZX-2 (Continued)

PLANT OPERATING CONDITION (bT) DURING IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A FITZPATRICK
NUCLEAR POWER PLANT - APRIL - JUNE, 1976

DATE

APR
1

2
3
5
6
7

8
9

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

10ll
12

13
14
15
17

NMPP

0 9
0.2
0 2
0 2
0 '
0 '
0 2
0 ~ 2
0.5
0 '
'0.4
0 4
0 ~ 9
0 4
3 0
4.5
5.7'
'

10.4
10 '
10 F 7
11 '
12 7
13.7
13 '
13.9
13 '

14.4.
14. 1

14. 9
14. 6
15 1

14. 7
14. 8
14. 8
14 9
14.9

15. 1

14 4
0.4
9 '

FITZ

13.3
13 9
13.9
11.1
13.9
13.9
13.9
15.6
15 6
16 '
16 '
15.6
15 '
15.0
15 '
15 '
15.6
15.6
13 '
15.0
15.6
16 '
16 '
16.1
16.1
16.7
16.7

15 '
17'
16.7
16 '
16.7
16.7
17 '
16.7
16.7
16.7 "

7.2'.2'.2'5

'

DATE

18
.19
20
21
22
23

'4

25
26
27
28
29
31

JUN
1
2
3
4
5
7
8
9

10ll
12
14
15
16
17
18
19
21
22
23
24
25
26
28

29
30

NMPP

10. 7
12. 5
13 '
14.6
15 '
14.6
14.7
15.4
15 8
15 '
15.9
15 8
15.1

15.4
15 6
15 '
15 '
15 F 6
15 '
15 7

15.9
16 '
15 '
16 '
15 '
16 '
16.4
16 '
16 '
16.7
16 9
16 8
16 8
15.4
15 2
16.6
17 '
17. 5
17 '

FITZ

13.9
16.1
16.7
16 '
16 '
15.6
17.2
17.8
17.8
17.8
17.8
17 8
17 8

15 0
17 '
17 '

8 '
0.6

14.4
15.0
15.6
17 '
17 2
17.8
17.8
17 '
17 '
17.2
3.9
6.7

15. 6
17.2
10.0
13.3
16.1
17.8
17.2

17.8
5.0



TABLE IX-2 (Continued)

PLANT OPERATING CONDITION (hT) DURING IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK
NUCLEAR POWER PLANT — JULY - 4 OCTOBER, 1976

DATE

JUL
1
2
3
5
6
7
8
9

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

AUG
2
3
4
5
6
7
9

10
11
12
13
14
16
17
18

NMPP

17.1
16.9
15 '
14 3
13 '
14.3
14+2
13 '

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

10.9
12 '
12 '
16 '
16 '
16 '
16+4
16 '
16 '
16 '
16 '
16 '
16.1
16 3
15.9

13. 6
14. 4
16 '
16.3
16 '

1 ~ 5
15 '
16.3
16.2
16o4
16 '
17.7
17.7
17 '

3 '

FITZ

8 '
13.9
16 1

17 2
17. 2
17 2
17.2
16 7
16 '

.17 '
16 '

0 '
0.0
0.6
5 '

14+4
15 '
11.1

0 '
7.2'
'

0.0
0.0
4,4

13. 9
12.2
15 '

16 '
16 '
16.1
16 '
13 '
15.6
16 '
16.7
16 ~ 7 „,.

17 '
17 '
17.2
17 '
17.8
17.8

DATE

AUG
19
20
21
23
24
25
26
27
28
30
31

SEP
1
2
3
4
6
7
8
9

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

OCT
1'

4

13.6
14.6
15.7
16 '
16 '
16.1
16 '
16 '
16 8
16 '
16 '

16 '
16 '
16 '
16.6
16.4
16 F 9
16 '
16 4
16 '
16 '
16 9
16 '
16 '
16 '
16.7
15 '
16 5
17.0
16.7
16 '
17 '
17.1
17.2
17 '
17 '
16 '

17. 2
17.2
17e2

FITZ

17 ~ 8
17.8
17 '
17 8
17.8
17.8
17.8
17.8
17 2
17 '
17 2

17 '
16.7
17 '
16.7
17 '
17 '
17 8
17. 8
16 1

16 1

16 7
16.1
16.7
16. 1
16 '
16.1
16.1
16.1
16 '
16.7
16.1
16.7
16.1
16 1

16. 1

16 7

16 '
16 1

16. 1



TABLE ZX-2 (Continued)

PLANT OPERATING CONDITION (AT) DURING IMPINGEMENT COLLECTIONS (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 and JAMES A. FITZPATRICK

NUCLEAR POWER PLANT — 5 OCTOBER, 1976 — 1 JANUARY, 1977

DATE

OCT

5
6
7
8
9ll

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

NOV

1
2
3
4
5
6
8
9

10ll
12
13
15
16
17
18
19

16 8
16. 0
15.8
16. 0
16+ 1

16.5
16.6
15 '
16.1
16.3
16 '
16. 2
16. 3
16 '
16.3
16 '
11.3
13 9
16. 0
16 ~ 3
16 '
17 1

17 '

16. 9
16. 8
17 ~ 1

16.8 .

16. 9
16 ~ 9
16.7
15.5

UNIT DOWN

UNIT DOWN

UNIT DOWN

UNIT DOWN

9 '
13 '
15. 6
16 ~ 7
17 ~ 0

FITZ

16. 7
16. 1
16 '
14.4
4,4
0.6
0 '
0 6
4,4

10.6
11 ~ 7
13+9
14.4
15.6
15.6
16 '
14 4
15.6
16 1

15 6
13. 3
15 6
13 3

16 '
17 '
17r2
17. 2
16.7
18.3
16.1
9.4
1.1

7.2'.2'.6

3 3c
13.3
15. 0,

17 ~ 2
17 ~ 2

DATE

NOV

20
22
23
24
25
26
27
29
30

DEC
1

2
3
4
6
7
8
9

10
11
13
14
15
16

. 17
18
20
21
22
23
24
25
27
28
29
30
31

JAN
1

1977

NMPP

17. 1

17 1

17 1

17 '
16. 9
16.8
16.6
17.0
17 '

17 '
17 '
16.9
16.9
16.9
18 '
17 0
17 ~ 1

17 '
14.2
17 '
18 '
17 '
15 8
16 '
16 '
16 '
16.3
16.3
16 1

16. 2
16.6
15.6
16.2
16 '
16.3
16 2

16 '

FITZ

1.1
1 ~ 1

0.6
10 6
13-9
13 ~ 9
15 0
16. 7

17 '

16 '
16 7
16 '
15 F 6
16.1
16 '

"16 7
16. 7
16 1

16 7
17. 2
17. 2
17. 2
3.9
4.4

13.3
15+6
17 '
17 '
17 '
16.7
16.7
16 '
16.1
16.1
16.1
15.6

16.1



TABLE IX-2 (Continued)

FOOTNOTES: PLANT OPERATING CONDITIONS (AT) DURING IMPINGEMENT COLLECTIONS

Mean Discharge —Mean Intake Temperature ('C)'for collection date; from
Nine Mile Point Unit 81 "401" Monthly Report (Niagara Mohawk Power Corp.,
1976)

Mean Discharge —Mean Intake Temperature ('C) for collection date; from
James A. FitzPatrick Nuclear Power Plant "401" Monthly Report (Niagara
Mohawk Power Corp., 1976)

Plant off-line for some portion or entire day

UNIT 'DOWN ~ Plant off-line; no temperature data available



BE RESULTS AND DISCUSSION — JAMES Ao FITZPATRICK NUCLEAR POWER PLANT

1 ~ S ecies Inventor

r

A total of 57 fish species were collected from the traveling screens

at the James A. FitzPatrick Nuclear Power Plant during 1976 'ifty-
four were identified to the species level while three could be

identified only to genus, A list of scientific and common names of

these species, organized by family, is presented in Table IX-3. No

threatened or endangered species were collected during 1976

'ix

individuals positively identified as salmonid species were

collected, as well as two additional salmonid species which could

not be identifed

2 ~ Tem oral (Monthl ) Distribution —All S ecies (Travelin

Screen Colle'ctions)

A total of 2,504,002 fish were collected from the traveling screens

at the James A~ FitzPatrick Nuclear Power Planti Of these, 90 ~ 7X

were alewives, 5 ~ 7X were rainbow smelt, and 2,0X were threespine

sticklebacks (Table IX-4)~

During the winter (January-March), relatively few fish were imping-

ed, In January the majority of these were alewives, while in
February and March the majority were rainbow smelt, The latter
species moves into nearshore waters early in the year (Wells 1968),

and this is reflected in the impingement catch Alewives dominated

the, impingement collections for the remainder of the year, except in
December when rainbow smelt were most abundant~

Threespine stickleback was the third most frequently collected fish
species, but was second in abundance during June and July,

IX-3

Lawler, Matusky P'kelly Engineers



TABLE IX-3

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

SCIENTIFIC NAME COMMON NAME

Family Petromyzontidae
Sea lamprey

Family Lepisosteidae
Longnose gar

Family Amiidae
Amia calva Bowfin

Family Anguillidae
~An uilla rostrate

Family Clupeidae
* "'

American eel

Alewife
Gizzard shad

Family Salmonidae
~Core onus artedii

's—
'.trutta

Salvelinus sp.
Salvelinus ~nama cush
S. ~name cush x fontinalis

Family Osmeridae
Osmerus mordax

Cisco or Lake herring

Coho salmon
Rainbow trout
Brown trout

Lake trout
Splake trout

Rainbow smelt

Family Umbridae
Umbra limi Central madminnow

Family Esocidae
Esox americanus americanus
E. lucius

Redfin pickerel
Northern pike

Family Cyprinidae
Carassius auratus
Couesius ~lumbeus
~Crinus ~car io

~Notro is atherinoides

Gold fish
Lake chub
Carp
Silvery minnow
Golden shiner
Emerald shiner



TABLE IX 3 (Continued)

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS (Continued)

JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

SCIENTIFIC NAME COMMON NAME

Family Cyprinidae (continued)
N. emil iae
N. hudsonius

P. ~romelas

Semotilus sp.
Semotilus atromaculatus
N. ~mar arita

Pugnose minnow
Spottail shiner
Bl'untnose minnow
Fathead minnow
Longnose dace

Creek chub
Pearl dace

Family Catostomidae
Catostomus commersoni White sucker

Northern hog sucker

Family Ictaluridae
Ictalurus nebulosus
l. ~unctatus
Noturus flavus
N. ~rinus

Brown bullhead
Channel catfish
Stonecat
Tadpole madtom

Family Percopsidae
Trout-perch

Family Gadidae
Lota iota Burbot

Family Cyprinodontidae
Pundulus ~dia hanus Banded killifish

Family Gasterosteidae
Culaea inconstans
Gasterosteus aculeatus

Brook stickleback
Threespine stickleback

Family Percichthyidae
Morone americana
M. ~chr so s

White perch
White bass

Family Centrarchidae

~Le amis ~ibbosus
L. macrochirus

Pomoxis annularis

Rock bass
Pumpkinseed
Bluegill
Smallmouth bass
White crappie
Black crappie



TA'BL'E IX-3 (Continued)

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS (Continued)

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1976

SCIENTIFIC NAME COMMON NAtP..

Family Percidae
Etheostoma ~ni rum
Perca flavescens
Porcine ~ca rodes
Stizostedion vitreum vitreum

Family Sciaenidae
m—'' '' —'"'""

'amilyCottidae
Cottus bairdi

Johnny darter
Yellow perch
Logperch
Walleye

Freshwater drum

Mottled sculpin

Traveling screen (Table IX-5) and trash rack collections
According to A List of Common and Scientific Names of
Fishes from the United States and Canada. Amer. Fish.
Soc. Spec. Publ ~ No. 6, 3rd ed.



TABLE IX-4

ABUNDANCE* AND PERCENT COMPOSITION OF FISH IN IMPINGEMENT COLLECTIONS

JAMES Ao FITZPATRICK NUCLEAR POWER PLANT - JANUARY - JUNE, 1976

PECIES

lewife
erican eel

Black crappie
Bluegill
Bluntnose minnov
Bowfin

NO. I
2849 55.62

1 0.02
1 0.02

6 0.12

20 0 '9

2 004

49 0 96

0.49
6.95
0 10
0.02
0.10
0.02
0.04

0 12
0 '2
1.72
0.04

1 O.D2

0 12
20.44

1.02

2 004

92 1 ~ 80

4.04
0,02

9 0.18
3 0 '6
1 0.02

87 1 ~ 70

109 ~ 2.13
4 0.08

81 1.58

Brook stickleback
Brown bullhead

rown trout
Burbot

arp
hannel catfish

Cisco or Lake
herring

Coho salmon
Creek chub
Cyprinidae
merald shiner
sox spo

Fathead minnow
Freshwater drum 25
Gizzard shad 356
Golden shiner 5
Goldfish 1

ohnny darter 5
ake chub 1

ake trout 2
argemouth bass
e omis sp.
ogperch
ongnose dace 6
ongnose gar 1

ottled sculpin 88
udminnow 2
orthern hog sucker
orthern pike
earl dace
ime hales sp.
ugnose minnov
umpkinseed . .6
ainbov smelt 1047

Painbow trout
~Rock bass 52
>Salmonidae
Salvelinus sp.
Sea lamprey
Silvery minnov
Smallmouth bass
Splake (hybrid

lake trout)
Spottail shiner 207
Stonecat 1

Tadpole madtom
Threespine

stickleback
Trout-perch
Walleye
White bess
White fish
White perch
White sucker
Yellow perch
UID
UID chub
UID sucker

FEB
NO. I NO. I

76 0.34
5 0 '2
1 <0.01

3 0.56 8 0.04

14 2 '0

2 0 '7
189 35.13

1 0.19

2 0 '7

107 0.47

2 0.01
6 0.03

4963 21.97
3 0.01
1 <0.01
4 0.02
5 002
2 0.01

4 0.74

21 3.90
2 0.37

22 0 ~ 10

100 0.44
60 0 27

1 <0,01

'179 33.27

9 1 ~ 67

1 <0.01
9090 40.23

49 0.22

5 0.93

1 <0.01
1 <0.01

18 0.08

28 5 '0 161 0.71
2 0,01

9 1.67
1 0.19

58 10 '8
7 1.30

2 0.37

1112 4.92
37 0 '6

1558 6+90

407 1 ~ 80
1 <0.01

46 0 '0

2 0.37 4743 20.99

1 <0.01
1 <0.01

APR
NO Z

382944
2
1

5
3

92.53
<0.01
<0.01
<0.01
<0.01

36 0.01
6 <0.01
1 <0.01

1 <0.01

2
2

63

<0.01
<0.01
0.02

4 <0.01
2 <0.01

941 0 '3
3 <0.01

62 0.02
4 <0.01

1 <0.01
1 <0.01

1072
33

0 26
0.01

3763 0 '1
1569 0 '8

1 <0.01
876 0.21

1430 0.35
4 <0.01

179 0.04
11 <0.01

4 <0.01
9 <0.01

20417 4 '3
41 0,01

1 <0.01

6 <0.01

11 <0.01

3 <0.01
333 0 F 08

7 <0.01

NO. I
1634284 93 '8

22 <0,01
1" <0.01
9 <0.01

18 <0.01
1 <0.01

60 <0.01

87 <0.01
23 <0.01

2241 0.13
18 <0.01

1 <0.01

1803 0.10
28 <0.01

1 <0.01

14 <0.01

36 <0.01
78033 4 '6

100 0.01
5 <0,01
7 <0+01
1 <0+01

65 <0.01

1586 0 09
12 <0.01

24643 1.41
3996 0 '3

875 0 '5
1 <0.01

1479 0.08
25 <0.01

679 0 04
8 <0.01

JUN
NO; I

112425 85.32
2 <0.01

1 <0.01

1 <0.01

2 <0.01

1 <0.01

7 0.01

1 <0;01
3 <0.01

338 0 '7
6 <0.01
1 <0.01

1 <0 01

349 0 26
3 <0.01

3 <0 01
1772 1.34

7 0.01
1 <0.01
6 <0.01

5 <001

1014 0.77
7 0.01

14876 11 '9
721 0 '5

73 0.06

71 0.05
15 0.01
57 0.04

L
TOTAL 5122 538 22595

*Traveling screen collections , field counts and identification

413854 1750162 131769



TABLE IX-4 (Continued)

ABUNDANCE* AND PERCENT COMPOSITION OF FISH IN IMPINGEMENT COLLECTIONS (Continued)

JAMES Ae FITZPATRICK NUCLEAR POWER PLANT - JULY - DECEMBER, 1976

JUL AUG SEP OCT NOV DEC TOTAL
SPECIES NO ~ Z

levife
merican eel

Black crappie
Bluegill
Bluntnose minnow
Bovfin
Brook stickleback
Brown bullhead
Brown trout
Burbot
Carp
Channel catfish
Cisco or Lake

herring
Coho salmon
Creek chub
Cyprinidae
Emerald shiner
Esox spe
Fathead minnow
Freshwater drum
Gizzard shad
Golden shiner
Goldfish
Johnny darter
Lake chub
Lake trout
Largemouth bass
Le omis sp.
Logperch
Longnose dace
Longnose gar
Hottled sculpin
Mudminnow

86.96
0.01

58477
6

1 <0.01

1 <0.01

1 <0.01
3 <0.01

2 <0.01

664
7

0.99
0.01

4 0.01
1 <0.01
2 <001

154 0 ~ 23
1 <0 01
1 <0.01er

1 <0.01
226 0.34

19 0.03
6 0.01

10 0.01
1 <0.01

5 0,01

2.83
0 02

1901
15

7.44
0.73

5004
489

10 0.01

65
40

105
2

24
1

0 '0
0.06
0 '6

<0.01
0.04

<0.01

Northern hog suck
Northern pike
Pearl dace
Pime hales sp.
Pugnose minnov
Pumpkinseed
Rainbow smelt
Rainbov trout
IRock bass
Salmonidae
Salvelinus sp.
Sea lamprey
Silvery minnov
Smallmouth bass
Splake (hybrid

lake trout)
Spottail shiner
Stonecat
Tadpole madtom
Threespine

stickleback
rout-perch
alleye
ite bass
ite fish
ite perch
ite sucker

ellov perch
ID
ID chub
ID sucker

NO Z

1438 66.64
4 0.19

2 0.09
1 0.05
2 0.09

5 0 '3

2 0.09
1 0.05

119 5.51
5 0.23

30 1 ~ 39

1 0.05
2 0.09

4 0.19
170 7.88

27 1 ~ 25
6 0.23
2 0.09

1 0.05

1 0.05
168 7.73

2 0.09

2 0,09
36 1 ~ 67

20 0.93
20 0.93
84 3.89

2 0.09
1 0.05

NO ~ Z NO ~ Z NO Z NO, Z

2032 71 '8 1681
8 0.28 4'.04

0.04 3

49.12
0.12

0.09

68070* 77.42
2 <0.01
1 <0.01
1 <0.01

1329 8.11
<0.01

1 <0-01

1 0.04 1 0.03

5 0.18 38
1

2

1.11
0.03
0.06

3 <0.01

22 0.02

3
23

<0.01
0.03

17 0.10
2 0.01

10 0.06
1 <0.01
3 0.02

1 <0.01

4 0.14 47 1 ~ 37
<0.01
0.01 90 0.55

1 0 '4 247
1 0.04 1

100 3.54 9
2 007 1

1

1 004

7 ~ 22
0.03

0 26
0.03
0.03

2 <0.01
580 0.66

1 <0.01

2 <0.01
1 <0.01
1 <0.01

1 <0.01
392 2.39

1 <0.01
1 <0.01
6 0.04

87 3.08 33 0.96 89
3

0. 10
<0.01

1 <0.01

167 1.02

3 0.02

0 ~ 18 11 0.01 8 0.05
30 '6 17797 20.24 13394 81.78

5 0.18 6
82 2.90 1032

1 0.04
41 1,45 30 94 0.570.88 36 0.04

1 <0.01
1 <0.01

6 0.01

,7 0.04

19 0.129 0 32 4 0 12

73 2 '8 24
5 0 '8 9

1

7

7 0.25 6

0 ~ 70
0.26
0.03

0 '0
0 '8

6 0.01
18 0.02

3 <0.01

47 0.05
4 <0.01

10 0.06
30 0.18
15 0.09

210 1.28
2 0.01

160 5.66 106
41 1 45 20

158 5.59 95

3.10
0.58
2.78

97 0.11
3 <0.01

160 0.18

73 0.45
2 0.01

212 1 ~ 29

1 0.04 13 0.38 928 1.06 276 1.69

NO

2270274
51

6
22

3
5

131
102

8
15
4

58

1

2
4
3

452
3
6

39
7763

40
3

3552
50

8
1

5
2

36
1

3993
132

2
7

1
14
4

90
143239

I
505

19
26
19

1

240

20
5543

78
1

49682
6871

2
4755

1

4024
175

1859
21
26

2

90.67
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01

'0.01

'0.01

0.02
<0.01
<0.01
<0.01
0.31

<0.01
<0.01
0.14

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.16
0.01

<0.01
<0.01
<0.01
<0.01

1

<0.01 ';

<0.01 ~

5. 72 ~

<0.01-
0.02

<0.01
<0.01
<0.01
<0.01
0.01

<0.01
0.22

<0.01
<0.01

1.98
0 27

<0.01
0.19

<0.01
0.16
0.01
0.07

<0.01
<0.01
<0.01

OTAL 67249 2158 2827 3422 87928 16378 2504002

*Traveling screen collectionsl field counts and identification Revised



3 ~ Len th Fre uenc b Month of Selected S ecies

a. Alewife

The monthly length frequency distribution for alewife collected

from the traveling screens at the James A. FitzPatrick Nuclear

Power Plant during 1976 is presented in Figure IX-1~ From

January to March, the length frequency distribution was uni-

modal; when viewed in relation to age data (see Section IXB-5

below), this suggests that the alewives impinged during January-

March were age III or older.

During April, the length frequency distribution was bimodal,

indicating the presence of two-year-old fish in addition to

three-year-olds' small number of yearlings were also collec-
ted from January through April (excluding February) ~ In May, a

larger percentage of yearlings were collected than during other

months and fish age II or older made up the remainder of the

catch.

From June to August, the majority of alewives appeared to be age

II with a lower percentage of age III and IV fish compared to

earlier months~ The recruitment of young-of-the-year fish
occurred during September, October, and November,

b, Rainbow Smelt

The monthly length frequency distribution for rainbow smelt

collected from the traveling screens at the FitzPatrick plant
during 1976 are presented in Figure IX-2~ Yearling rainbow

smelt (4-7 cm) dominated the smelt collections from January to

June, although during May and June, larger (older) individuals

IX-4

Lawler, Matusky O'kelly Engineers



FIGURE

LENGTH FREQUENCY DISTRIBUTION
FOR ALEWIFE

JAMES A. FITZPATRICK NUCLEAR POWER PLANT- I976
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FIGURE IX-2

LENGTH FREQUENCY DISTRIBUTION
FOR RAINBOW SMELT

JAMES A. FITZPATRICK NUCLEAR POWER PLANT- l976
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were collected. Recruitment of young-of-the-year rainbow smelt

to impingement collections began in August and continued until
December. In general, older rainbow smelt were present in low

percentages compare'd to yearlings throughout the year.

c White Perch

The monthly length frequency distribution for white perch
collected from the traveling screens at the James A FitzPatrick
Nuclear Power Plant during 1976 is presented in Figure IX-3~

4

During January, the impingement collections contained fish in a

range of sizes representing various ages, From February through

June, yearling white perch dominated the impingement catch,

while recruitment of young-of-the-year into the impingement

collections began in September and yearlings dominated the catch

from September until November. In December, fish in a wide

range of sizes were collected.

d.. Yellow Perch

Length frequency data for yellow perch collected from the

traveling screens at the James A. FitzPatrick Power Nuclear

Plant are presented in Appendix IXB-lc Yearling yellow perch

(6-9 cm) dominated the impingement collections from January

through July, and from March through August, a small percentage

of larger fish were collected Fish 12-16 cm represented the

majority of the impingement collections from September through

December

e, Threes ine Stickleback

L'ength frequency data for threespine stickleback collected from

the traveling screens at the James A FitzPatrick Nuclear Power

IX-5

Lamler, Matusky O'kelly Engineers



F I G UR E IX-3

LENGTH FREQUENCY DISTRIBUTION
FOR WHITE PERCH

JAMES A. FlTZPATRICK NUCLEAR POWER PLANT- l976

JANUARY
(N- s8)

JULY
(N*so)

40

20

0

80

60

40

20

0

80

60

40

20

80

60

40

20

0

80

60

40

20

0

80

60

40

20

0
0

FEBRUARY
(N-7J

MARCH
(N~ 27f)

APRlL
(N-5l9)

MAY
(Ni299)

JUNE
(N* 63)

40 0

AUGUST
(N- I9)

SEPTEMBER
(N~,97)

OCTOBER
(N S7-)

NOVEMBER
(N~ 94)

DECEMBER
(N i70)

8 I6 24 32 40
LENGTH (CM) LENGTH (CM)

N ~ TOTAL NUMBER OF FISH ANALYZED FROM TRAVELING SCREEN COLLECTIONS
ON SCHEDULED IMPINGEMENT DAYS



Plant are presented in Appendix IXB-lb, Throughout the year,
the length frequency distribution was unimodal, with most fish
between 5 and 6 cm long

fi Smallmouth Bass

Length frequency data for smallmouth bass collected from the
traveling s'creens at the FitzPatrick plant (Appendix IXB-la)
indicate no consistent pattern in the length frequency distri-
bution of smallmouth bass due to the small numbers collected.

4 ~ Estimated Im in ement Rate

The estimated number of fish impinged at the James A FitzPatrick
Nuclear Power Plant for each month of 1976 is, presented in Table

IX-5. The estimated number of fish impinged for each species per

month was determined by multiplying the mean number of all fish im-

pinged per hour in each month (adjusted for non-operating screens)

by the percentage of each species impinged during that month An

estimated 4,313,562 fish were impinged during 1976, 89 '% of which

were alewives, 6 'X rainbow smelt, and 2 'X. threespine stickleback
This results in a yearly unweighted average of 492 ' fish/hour of
which 442 ' fish/hour were alewives, 29 ' fish/hour rainbow smelt,
and 23 ' fish/houi threespine stickleback. The remaining species

accounted for 10 ' fish/houri

The highest rate occurred during May when alewives were impinged at
an estimated rate of 3578 1 fish/hour. The second highest rate for
alewife occurred in April with 857.4 fish/hour

An estimated 74,206,252 grams (74.2 metric tons) of fish were

impinged during 1976 (Table IX-6)~ The estimated biomass of fish

IX-6

Lawler, Matusky O'kelly Engineers



TABLE IX-5

ABUNDANCE AND PERCENT COHPOSITION OF IMPINGEMENT COLLECTIONS
JAMES A ~ FITZPATRICK NUCLEAR POWER PLANT — JANUARY - APRIL, 1976

'e SP "Clc5 AV0~

JAN

PCNT NO ~

FEB

PCNT NO ~

HAR

PCNT NO ~

APR

PCNT

',

ALcWIFE
AHEM ICAtl cEL
OA'IDFD K ILL l F I SH
OLA')CK CRAPI IC
BLUEGILL
FLU ITNOSE MINNOW
OOWF IN
BKI)QK ST ICKLEBACK
OROWV PULLHEAD
OROWV TROUT
BUROIIT
CAI'
CE"III "AL MUI)AAIIVNOW (MUDMZNNOW)
CHA'I"IEL CATF I SH
COIIJ SALMOV
CHUB - ULD
CRI EK CHUM
cMcRALIS Sill VER
FATHFA') lllV.uOW
I'KESHWATCK I)kUM
GI ZZARI SIIA fl
GI I I. i)E,LI S H I 'u E R

GOL:)F I CH
JO;IVVY OAR T:R
LAK"; CIIUB
LAKE IIEkP. I'IG
L AKE TROUT,
LOG)'ERCH
LI)NGIIOSE DACE
LON GEIOSE GAK
Mlt)NOWS 6 CARPS
HUTTLEI) SCULP ISu

AVOR THER'I HCG SUCKER
VUKTHERN PIKE
OVCORHYNCHUS SP (SAL)IC)IZDAE)

PLJ "IPSE HI.'INOW
PUMPK ItSIScED
RA liVOOW SMELT
KAILVIIUW TROUT
kEDF It< PICKEREL
ROCK BASS
SALYELIYUS SP(SALNDNSDAS)
SEA LAi:YAEY
SE AOT I LUS SP (CYPR>NZDAE)~~ I NNOW
SHALLHOUTII BASS

SPLAKE TROUT
SPOTTA IL SHINER
STONFCAT
TADPOLF. MAOTOH
TIIRFESPINE STICKLEOACK
TROUT PERCH
TROUTS (SALMONIDAE)
EJN I DE suT IF I CI)
WALLEYE
WHI TE PASS
WHITE CKAPP IF.
WHI TE

PLRC'I'HITE

SUCKck
YELLOW PEkCH

6792
0
0
2
2
0
0
0

14
II ~

G

0
5

48
L)

0
5

117
0

60
849

12
2

12
2
0
5
0

14
2
0

210
0
0

~ 0
2
E)

14
2496

0
0

124
0
5
0
0

219
0

493
2
0

21
7
0
0
2

207
0

260
10

193

55 F 6
0.3
ODC

ODC
0 '
0 '
0 ~ I
ODJ
0 ~ L)

0 '
0 '
0 '
0.0

1 ~ 0
0 '
0 '
7 '
0 I

0 ~ I

0 '
0 '
0 ~ 1

0 ~ 0
1 ~ 7
0 '
0 '
0 ~ 0

0 '
0 ~ 1

20 '
0 '
0 '
1 ~ 0
0 ~ 0

0 '
0 '
1 ~ 8

0 '
4 '
0 ~ A)

0 ~ A.

OEI
CEC
0 ~ L)

lo7
0 '
2 '
0 ~ 1

I ~ 6

5
0
0
0
0
0
0
0
0
0
0
0
5
7
0
0
0

34
0
5

456
2
0
5
0
0
0
0

10
0
0

51
0
0
0
0
0
0

432
0
0

22
0
0
0
0

12

0
68

0
0

22
2
0
0
0

140
0

17
0
5

0 ~ 4
0 ~ 0
0 ~ 0
0 '
0 ~ 0
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 ~ 0
0 '
0+0
2 '
0.0
0 '

35 '
0 '
0 '
0 '
0 '
OAC
C.n
0 '
0 '
0 '
0 '
3 ~ 9
0 '
0 '
0 '
0 '
0 '
0 '

33 '
0 '
0 '
1 ~ 7
0 '
0 '
0 '
0 '
0

0 '
5.2
0 0
0 ~ 0
I ~ 7
0 '
0 '
0 '
0 '

10 ~ 8
0 '
I ~ 3
0 '
0 ~ 4

~ 10504
0
0
2
2
0
0

168
11

2
0
0

133
18

0
0
0

237
4

13
10991

7
2
9

11
0

0
49

0
0

221
0
2
0
0
0
2

20131
0
2

109
0
2
0
2

40
0

357

0
2463

82
~ 0
0
0

3450
0

901
0

102

21 0
0 '
0 '

0 '
0 '
0 '

0 '
0 ~ 0
0 '
0 ~ 0
0 0
CDC
CA5

22 '

0 ~ 0

0 ~ 0
0 ~ I
0 C

0 '
0 '
0 '
0 '
0 '
0 0

40 '
0.0

0 '
0 '
0 ~ 0

0 1

0 ~ C

0 '
0 '
4 '
0 '
0 ~ 0
0 '
0 ~ 0
6 '
0 '
1.8
0 '
0 '

637897
3
0
3
8
5
0

60
7
2
0
0

52
2

0
2

112
22

3
1571

8
2

103
10

0
0
2
2
0
2

1792
0
0
2
0
8

15
34045

0
0

68
0

10
0
0

18

5
551

20
0

6287
2615

0
0
2

1458
0

2387
7

298

92 5

0 ~ 0

0 '

0 '
0 '

0 '
.Co 0

0 '

0 '
ONO

0 0

0 ~ 3
0+0
DAO

0+0

4 ~ 9
0 ~ 0
0 ~ 0

0 ~ 0

ODD
0 ~ 0

0 ~ 1

0 '
OD9
0 '
0 0
0 '
0 '
0 ~ 0
0 '

'.
TOTAL

TOTAL tuO)ITHLY f".LOW SAMPLED (MGI
TOTAL HOUKS SAMPLED

12208 99 '
4147

312 F 08

1300 100 '
2070

288+40

50037 99 '
3982

335 95

99 ~ 8

9349
432 '3

689466

LESS THAV 0 ~ 1 PERCEtuT
I t"G ) t'ILLION GALLONS ~ ALL UNI T 5 COMB I NEO



TABLB IX-5 (Continued)

ABUNDANCE AND PERCENT COMPOSIT'ION OF IMPINGEMENT COLLECTIONS (COHTINUHD)
JAMES A ~ FITZPATRICK NUCLEAR POWER PLANT - )IAY - AUGUST, 1976

SPECIES NO ~

MAY

PCNT NO+

JUN ~

PCNT NO ~

JUL

PCNT NO ~

AUG

PCNT

ALEWIFE
AMERICAN EEL
BANDED KILLIF I SH
BLACK CRAPP IE
BLUEGILL
GLUNTNOSE M INNOW
GOWF IN
BROOK STICKLEBACK

'GROWN BULLHEAD
GROWN TROUT
BURGOT
CARP
CENTRAL MUDMINNOW
CHANNEL CATFISH
COHO SALMON
CHUB — UID
CREEK CHUG
EMERALD SHINER
FATHEAI) MINNOW
FRESHWATFR DRUM
GIZZARD SHAD
GOLDEN SHINER
GOLDFISH
JOHNNY DARTER
LAKE CHUB
LAKE HERRING
LAKE TROUT
LOGPERCH
LONGNOSE DACE
LONGNOSE GAR
MINNOWS C CARPS
.MOTTLED SCULPIN
NORTHERN HOG SUCKER

PUMPK INSEED
RAINBOW SMELT
RAIVbOW TROUT
REDF IN P ICKEREL
ROCK BASS
SALVELINUS SP (SAL)IPHIDAH)
%: AAA'Vile
SEMOT ILUS SP PCTPRIVIDAB)5TVnnV~NNOQ
SMALLMOUTH BASS
SPLAKE TROUT
SPOTTA IL SHINER
STOVECAT
TADPOLE MADTOM
THRCESPINE STICKLEBACK
TROUT PERCH
TROUTS
UNIDENTIFIED
WALLEYE
WHITE BASS
WHITE CRAPPIE
WHITE PLRCH
WHITE SUCKER
YELLOW PERCH

2662084
36

2
2

11
0
0

31
2
0
0
0

46
0
0
0
0

108
24

0
143

41
0

3657
29

2
0
2
0
0
0

2942
0
2
0
0
0

67
127127

8
0

165
3
2
0
0

108
10

2603
20

0
40157

6511
0
0
0

1422
2

2417
41

1108

93 '

0 '
0 '

OoO
0 '
0+0

0 '
0 ~ 0
000
0 ~ 0

0 '

0 '
0 ~ 1

0 '
0 '
0 '
0 0
0 ~ 1

0 '
0 '
0 '
0 '
4 '
0 '

0 ~ 0
0 '

e
0 ~ 1

0 ~ 0
1 ~ 4
0 '
0 0
0 '
0 '

0 ~ 1

259442
5
0
0
2
0
0.
2
0
5
0
0
7
0 ~

2
0
0

16
0
2
7
0
0

782
14

0
0
0
0
0
0

805
2
0
00'

9
4098

0
0

16
5 ~

0
0
0

12
12

2365
16

0
34408

1666
2
0
0

171
0

162
37

132

85 '
Oo0
0 '

.0 ~ 0
0 '
0 '
0+0
0 '
0 '
0 '
0 '
0 '

0 '
0 '
0 '
Oo0
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '

1 3
0 '
0 '

0 '
0 '
Oo0

0 '
0 '

lid 3
0 '
0 '
0 '
0 ~ I
0 '
0 ~ 1

139445
14

0
0

12
0
0
0
0
0
2
0
2
0
0
5
0
2
0
0
5
0
0

1586
64

0
0
2
5
0
0

367
0
7
0
0
0
5

544
2
0

50
0
2
2
0

12
38

4531
36

0
11937

1171
0
2
0

24
0

155
100
250

86 '
0 '
0 '
0 '
0 '
0 '
0 ',
0 '
0 '
0 '
0 ~ 0

0 0

0 '
0 '
0 '
0 ~ 0
1 ~ 0

0 '
0 '

0 '
0 '
0 '
Oog

0 '
0 '
0 '
0 '
0 '
0 '

.0 '

2 '
0 '
7 '
0 '
0 '
0 '
0 '
0 ~ 1

0 ~ I
0 '

3429
10

0
0
0
0
0
0
5

~ 5
7
0
0
0
0
0
0

12
0'0
5
2
0

284
17

0
0
0
0
0
2

72
2
5
0
0
0

10
405

0
0

64
0

0
2

12
398

5
0
5

86
0
2

0
48

.48
200

66 '
0 2
0 ~ 0
0 0
0 ~ 0
0 ~ 0
0 '
0 0
0 ~ 1
0 ~ 1

0 ~ 1

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

0 0
5 '
0 ~ 3
0 ~ 0
0 ~ 0
0 '
Oo0
0 '
1 ~ 4

0 ~ I
0 ~ 0
0 '
0 '
0 ~ 2
7 ~ 9
0 ~ 0
0 ~ 0
I ~ 2
0 ~ 0
0 0
0 ~ 0
0 0

0 '
7 '
0 ~ 1
0 ~ 0
0 ~ I
1 7
0 '
0 ~ 1
0 ~ 0
0 '
0 '
0 ~ 9
3 '

3

TOTAL 2850935 99 '
TOTAL MONTHLY FLOW SAMPLED IMG)
TOTAL HOURS SAMPLED

9584
456+75

LESS THAN 0 ~ 1 PERCENT
Il G) MILLION GALLONSi ALL UNITS COMBINED

5955
312 F 00

5770
312 F 00

304206 100 ' 160379 99 ' 5147 99 ~ 6

6637
312 F 00 0)
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'TABLE IX-5 (Cc)ntinued)

ABUNDANCE AND, PERCENT COMPOSITION OF IMP INGEHENT COLLECTIONS (COIITDIED)
JAHES AD FITZPATRICK NUCLEAR POWER PLANT SPPTEMBER DECEMBER'976

r

t

t

ECIES

SEP

NO» . PCNT

OCT

NO» PCNT NO ~

NOV

PCNT NO»

OEC

PCNT NO»

TOTAL

PCN

ALEWIFE
AMERICAN L'EL
BANDED KILLIF I SH
BLACK CRAPPIE
BLUEGILL
BLUNTNOSE HINNOW
BOW F I hl

BROOK STICKLEBACK
BROWN BULLHEAD
BROWN TROUT
BURBOT
CARi
CEN IR AL HUDMINNOW

( CHANNEL CATFISH
COHO SALHOI<
CHUB - UZD
CREEK CIIUB
EMERALD SHIEIER
FATHEAD HI'IhlOW
FRCSHWATER DRUM
GIZZARD SHAD
GOLI>EN SHINER

r GOLD F I Sll
JOIINhlY DARTER
LAKI: CHUB
LAKE HERRIIG
LAKE TROUT
LOGVcRCH
LOhiGNOSE DACE

UNGhIOSE GAR
NNOWS 6 CARPS
TTLED SCULPIN .

NORTHERN HOG SUCKER
NORTHERN PIKE

PUMPKIh'SEED
RAINBOW SMELT
RAINBOW TROUT
REOFIN PICKEREL
ROCK BASS
SALVEL INES SP (SAIAIOESPAE)

SEIIUPILUS SP (SEES(ESSA»)

SMALLMOUTH BASS
SPLAKE TROUT
SPOTTAIL SHINER
STONECAT
TADPOLE HAOTOM

( THREESPINE STICKLEBACK
TROUT PERCH
TROUTS
UN IDENT IF I EO
WALLEYE
WHITE BASS
WHITE CRAPPIE
WHITE PERCH
WHITE SUCKER

j YELLOW PFRCH

4687
21

0
2
2
0
2
0

12

23
0
0
2
2
2

231
5
0
0
0
0
0
0

201
0
0
0
0
0

12
189

2
0

95
0
0
0
0

.23
0

155
9
0
0

16
0
0
0
2
0

369
95

365

71 '
0 '
0 '

0 '
0 '
0 '
0 ~ 0
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '

3 5
0 ~ 1

0 '
0 '
0 ~ 0
0 '
0 '
0 '
3» 1
0 '
0 '
0 '
0 '
0 ~ 0
0 '
2 '
0 '
1 ~ 5
0 '
0 '
0 '
0 '
O»4
0»0
2 '
0 ~ 1

0 '
0 '
0 '
0 '
0 '
0 '
0 '
5 '
1 ~ 5
5 '

.4018
10

0
0
7
0
2
0

91
2
5
0
0
0
0
0
0

112
0
0

590
2
0

22
2
0
2
0
0
0
0

79
0
0
0
0
0

14
2467

0
0

72
0
0
0
0

10
0

57
22

2
17
14

0
0
0

31
0

253
48

227

49 '
0 ~ 1
0 '
0 '

~ 0 ~ 1
0 '
0 '
1 ~ 1

0 ~ 1

0 '
0»0
0 '
0 '
0 '
0 '
1 ~ 4
0 '
0 '
7 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
1 ~ 0
0 '
0 '
0 '
0 '
0 '
0 '

30 '
0 '
0 '
0 '
0 '
0 '
0 '
O»0
0 ~ 1
0»O
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
3»1
0 '
2 '

DI 6305
4
0
2
2
0
6
0

49
0
6
0
6

49
0
0
0

11
0
4

1245
2
0
4
2
0
2
0
0
0
2

191
0
0
0
0
0

24
38198

0
0

77
2
2
0
0

13,
13
39

6
0

101
9
0
0
0

1992
0

208
6

346

77 '
0 '

0 '
e

0 '
0 '
0 ~ 0

0 ~ 0
0»0
0 '
0 '
0 ~ 7

0 ~ 0

0 '
0 '
0 '
0 '
0 ~ 1
0 '
0 '
0 '
0 '
0 AC

20 '
0 '
0 '

0 '
0 '

e
0

0 ~ 0
0 ~ l.

0 '
0 '
0 '
1 ~ 1
0 ' '

~ 1

0 '

2942
2
0
0
0
0
0
0

38

2'2

2
0
7
0
0
0

199
0
2

868
2
2

13
0
2
0
0
2
0
0

370
0
7
0
0
0

18
29651

0
0

208
0

15
0
0

42
22
66
33

0
465

Q

0
0

611
0

162
4

469

8 ~ 1

0»0
0 ~ 0
0 ~ 0
0 '
0 ~ 0
0 '
0 ~ 1

0 ~ 1

0 '
0 '
0 '
0 '
0 '
0 ~ 0

2 '

0 '
0 ~ 0
0 '
0 '
0 '
1 ~ 0
0 '
0»0
0 '
0 ~ 0

81 ~ 8
0 '
0 '
0.6
0 '
0 '
0 '
0 ~ 1
0 ~ 1
0»2
0 ~ 1
0 ~ 0
1 ~ 3'

'
0 '
0 '
1 ~ 7
0 ~ 0
0

1 ~ 3

3877550
105

2
13
48

5
10

261
229

20
42

2
256
131

2
5
7

983
50
89

16732
80
10

6708
156

13
6

82
2
6

7301

23
2
2

10
190

259783
12

2
1070

10
38

2
2

511
112

11683
173

2
95883
12183

2

9
9508

2
7339
396,

3695

89

'.

0.

0 ~

e
e

e

6 ~

0.

2 ~

0.

0.

0 ~

0.

TOTAL

TAL hsOAITHLY FLOW SAMPLED IHG)
TAL HOURS SAMPLED

'524 99 '
6739

312 ~ 00

8178 100 '
5604

311 ~ 27

188928 99 '
6170

335 '0
36254 99 '

6979
336 F 08

4313562 100

'2986

4056.260

LESS THAN 0 ~ 1 PERCENT
IHGI MILLION GALLONS» ALL UNITS COHBINEO



TABLE IX 6

ESTIMATED BIOMASS OF IMPINGEMENT CATCH

JAMES A FITZPATRICK NUCLEAR POWER PLANT - 1976

SPECIES FEB MAR APR JUN JUL AUG SEP OCT NOV DEC
ANNUAL
TOTAL

levife
erican eel

192213 ' ~151.0 284658.4 14097523.7 47651303+6 4073239.4 2621566.0
3119.1 45151.2 8796.5 16237.2

59321 '
5495.0

42651.7
7431.9

23706.2 570589.5
9061.0 2253.6

53838.6
~ 5300.0

69670763.4
102845.5

ended killifish
Black crappie
Bluegill
Bluntnose minnov
Bowfin
Brook stickleback
Brovn bullhead
Brown trout
Burbot

Carp
Central mudminnow

(Mudminnov)
Channel catfish
Coho salmon
Chub-UID
Creek chub

Emerald shiner

Fathead minnov
Freshvater drum

Gizzard shad
Golden shiner
Goldfish

Johnny darter

Lake chub
Lake herring
Lake trout
Logperch
Longnose dace
Longnose gar

19,8
7 '

882.0

13 '
508.8

34.5

397.8

4056.0

157829.1
38.4

559.4

19.2

9.0

45.0

50.4
273.0

27.0
51 '

44.2

79.0

23803.2
8.8

13.5

31+0

9.0
5.6

218,4
995.5

2156.0

678.3
799.2

521.4

8.0
3950.7

320937.2
26.6

25.2

41.8

30.8

220.5

4.5

17.5

78.0
687.4

3312.2

208.0
9.8

6.2

526.4

61 6
111.6

47758.4
22.4

369.4

329.6

289.0

40.8
7.6

3.2
*

18.7

49.6
1000.2

202.4

583.2

72.0

18933 '
102,5

11336 '
762.7

1531.0

21.0

3.6

8492,0

63.0

99.2

62 '
3350.2

1876.8

331.8

37.2

4551.8

10,8

1604,0

2696 2

1632.0

24.2
19.0

1542.5
9363.0
1474.9

85.2

473.5
112+4

511i2

496.4

*
200.4

2840,0

3007.2

156.4

5.0
39 '

508+2

270.5

4.9

237.0

16052,4
4760,0
5040.5

795 2

14455.0
15.8

52.8

9.4

373 '

54.8
4.2

340.8

8379.0

2128.2

30 '
142.1

71.5

57.2

150147.0
5.8

8.0

49.2

18.2

3480.8
11510.0

541.2

16400.0

147 '

835.8

39.8

284530.4
29.8

1540.4

29.9

110.4

22.0

3.2
88.1

278.2
17.5

3417.8
349.6

36027.0
39593.2
13736.6

16400.0

1233.6
1658.7

40.7

4116.3

141.6
8357.1

1023826 '
402.1

2469.2

17407+3

3891.8
1641 4
467 2

86.0
350 '
273.0

Minnows and carps
Mottled sculpin

Northern hog sucker
Northern pike

Onchorh nchus sp.
Salmonidae)

735.0 173.4 1547.0

6129'0

7.4
12185.6 12356.4 2898.0

19.8

1284.5

77.7

288.0

153.2
412.0

542.7 213+3
27 '

496.6 1184.0

821.1

35.2
33904.5

173.0
7439.8



TABLE IX-6 (Continued)

ESTIMATED BIOMASS OF IMPINGEMENT CATCH (Continued)

JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

SPECIES continued JAN FEB MAR MAY JUN JUL AUG SEP OCT NOV DEC
ANNU

TOT

earl dace
ugnose minnow

Pumpkinseed

1.2

2090.2 15.6
23.2

642.0 1695.1
30.4

642.6 421.5 49.0 699.6 581.0 1804.8 1456.2

1.2
53.6

10097.

Rainbow smelt
Rainbow .trout
Redfin pickerel
Rock bass 14433.6 140+8

14227.2 2462.4 74484.7

211.0
4196.5

251933i0

3318.4

1182281. 1

860.0

10362.0

35652.6

5281.6

6691.2
1302.0

11775.0

1377.0

12684.8

793.8
. 749.4

14506.5

12828.4 68756.4 94883.2

8676.0 13667.5 29099.2

1746371.0
2911.4

211.0
128141.9

Salvelinus sp.
(Salmonidae)

Sea lamprey
Semotilus sp.

Cyprinidae)
Silvery minnow
Smallmouth bass
Splake trout
Spottail shiner
Stonecat

adpole madtom
Threespine

stickleback
Trout perch
route

(Salmonidae)

Unidentified

alleye
ite bass
ite crappie
ite perch
ite sucker

100.0

45026.4

5176.5
138.6

33.6
63.0

213.4
8342.1

36348.0
361.0

252.0

748.0

35.2
4.2

2366.0

1620.1

101.6

4.6
8076.0

2356.2
304.0

4187.1
664.2

54165 0

17659 '

249.7

7228.8
59.5

3195.8
366.0

11316.6
38702.0

4086.0
21724.2

36521.1
979.3

1857.6
130.0

19001.9
306.0

72282.6
87247.4

17632.8
11.2

63325.4
7597.3

43.0

6172.8
216.0

30745.0
1336.0

58493.6
22824.2

2325.6

6463.8
27143.2

89.4

80.6

2484.0
4332.0

58903.0
2379.6

19099.2
15691.4

470.4

18026.5
56820.0

1537.2
3584.4
4099.4

384.5

10.0
1118.0

49.5

5673.6
23078.4

11359.7

1953.0
552.6

224.0

9298.8
43396.0

3953.0

741.0
1408 0

16.0

28.9
165.2

399.9

1998.7
21172.8

18.2
369.4

3120 0
133.9
421.2
241.2

171.7
34.2

13744.8

17492.8
2512.2

2946.0

15115.8
290.4
825.0

2003.1

837.0
23.2

5254.6

23603.4
1497.6

61.2
3855.4

80.6
4.6

106183.3
8746.2

128166.0
9419.6

16.0

166495.5
166761.0

4348.9
126425.4

11.2
238031 8
184557.8

ellow erch 7970.9 472.0 7211.4 24465.8 46425.2 4897.2 17275.0 14320.0 25039.0 11849.4 10103.2 13835.5 183864.6

OTAL 492217.4 32482 9 796596.1 14571486.9 49254443.2 4301500.7 2865581,4 147694.8 166226.0 138595 0 867395+6 572032.1 74206252 1

Grams; traveling screens only; estimated biomass ~ estimated monthly abundance multiplied by monthly mean biomass per species
" ~ Not applicable, fish of that species not collected
* ~ Fish collected during the month, but none analyzed



impinged per month was determined by multiplying the mean weight per
species for each month by the estimated number of fish impinged

during that month from Table IX-5~ The mean weight per species per
month was determined by dividing the total biomass per species by

the total number of fish'collected in that month. The monthly total
biomass per species was estimated for the 'January through September

period and November at FitzPatrick based on the average weight of
those fish analyzed per species; October and December biomass values

represent the actual weight of those fish impinged. Alewives
accounted for 93 'X of the impinged biomass, rainbow smelt for
2.4X, and gizzard shad for 1 ~ 4X ~ None of the remaining species
accounted for more than 1% of the impinged biomass'

s

5 ~ A e Class Distribution

a, Alewife .I
During the winter, age was calculated for only four alewives,
tao small a number to suggest the actual age class distribu-
tion of impinged alewivesi

Prom April through June, 73 male and 112 female alewives were

randomly selected from the James A FitzPatrick impingement

catch and analyzed for age (Table IX-7)~ Age III fish accounted

for the highest percentages impinged of both sexes, with 52ilX
of the males and 54 5X of the females. Male alewife collected
with bottom gill nets during the same period showed a different
age composition, with age III fish accounting for only 43 'X of
alewife collected at experimental sites and 45 'X of those at
control sites (Table VII-9)~

IX-7

0)
Lawler, Matusky P Skelly Engineers



TABLE IX-7

AGE CLASS DISTRIBUTION OF ALEWIFE FROM IMPINGEMENT COLLECTIONS

JAMES A. FITZPATRICK NUCLEAR POWER PLANT - 1976

I. WINTER (15 JAN - 31 MAR)

AGE CLASS

MALES (N ~ 2)
TOTAL LENGTH cm

2 FRE UENCY MEAN RANGE

FEMALES (N ~ 2)
TOTAL LENGTH cm

2 FRE UENCY MEAN RANGE

I
II

III
II

V

0
0

50+0
0

50.0

16.40

15.40

0
0

100+ 0
0
0

15. 90 15.2 - 16.6

Collected 31 Mar
b Collected 15 Jan — 25 Mar
— ~ Not applicable

II SPRING (11 APR - 31 JUN)

MALES (N ~ 73)
TOTAL LENGTH cm

FEMALES (N ~ 112)
TOTAL LENGTH cm

AGE CLASS 2 FRE UENCY MEAN RANGE 2 FRE UENCY MEAN RANGE

I
II

III
IV

V
VI

0
6.8

52.1
31 ~ 5

9.6
0

14. 76
14. 24
15 ~ 34
16. 21

12.5 - 15o7
12.5 - 16.4
13.7 - 16.5
15.1 - 16.6

0
1.8

54.5
23 2
18. 7
1.8

13.65
14.67
16.01
16.50
16.75

12.5 "
12.8-
13.6-
15.5-
16.5-

I

14. 8:

17 9v

17.4:
17. 4v

17.0v

Collected 14 Apr - 16 Jun
b Collected ll Apr - 30 Jun

Not applicable

III'UMMER (7 JUL - 8 SEP)

MALES (N ~ 105)
TOTAL LENGTH cm

FEMALES (N ~ 91)b

TOTAL LENGTH cm
AGE CLASS

IIIIII
IV

V
VI

X FRE UENCY
1.0

26.7
50i5
19+0

1.9
1.0

MEAN
13. 60
14.48
14.44
15. 85
15.45
17. 70

RANGE

12.6 - 16.7
12.6 - 16 ~ 8
13. 5 — 17.3
15.0 - 15.9

X FRE UENCY
1 1

30+ 8
27 ~ 5
33. 0
6.6
1.1

MEAN
10. 5
14. 52
14. 69
16.38
16. 12
15.80

RANGE

12.9 - 16 ~ 4
13.3 - 17.1
13. 3 — 17. 9
15.7 - 16 5

Collected 7 Jul - 8 Sep
b Collected 7 Jul - 18 Aug- ~ Not applicable

IV FALL (29 SEP - 22 DEC)

MALES (N ~ 50)
TOTAL LENGTH cm

FEMALES (N ~ 69)
TOTAL LENGTH cm

AGE CLASS Z FRE UENCY MEAN RANGE 2 FRE UENCY MEAN RANGE

IIIIII
IV

12 '
40.0
46.0

2 0

14.40 ~

14, 74
15. 27
16 20

13 ~ 1- 15 ~ 5
13.3 - 16.7
13.7 - 17.3

2.9
37. 7
53. 6
5.8

13 ~ 05
15. 36
15. 60
16.45

12.8 - 13.3
12.5 - 17.2
13.5 - 17.3
15.3 - 17.4

a Collected 29 Sep - 15 Dec
b Collected 29 Sep - 22 Dec

Not applicable



This difference in age structure between impinged fish. and those

collected with gill nets during the spring is more, pronounced

for females than for males. Gillnetted age III females represen-

ted only 26 'X of the females collected from the experimental
sites and 28 'X of those from the control sites (Table VII-9),
whereas impingement collections contained 54,5X three-year-old
females (Table IX-7) ~ This may be due to either the inability
of the gill nets to collect age III females, the selective
collection of younger fish by gill nets, or selective

entrapment'f

age III fish in the FitzPatrick plant's circulating water

system.

During the summer, the age class distribution of impinged fish
I

changed only. slightly from that observed during the spring,

Female age class distribution showed either fewer older indi-
viduals (age III-V) or more younger fish (age II)~ During the
fall, the greatest percentage of male alewife impinged (86X)

were age II and III fish, while 91 'X of the females were in
these age classes (Table IX-7)~

I

b, Rainbow Smelt

Sufficient numbers of rainbow smelt for the determination of age

class distribution were collected only during the spring and

fall periods at the James Ai FitzPatrick Nuclear Power Plant
(Table IX-8) ~ During the spring, 65 'X of the males collected
were three-year-olds while 20,4X were four and 3 'X'ere five-
year-olds'he age class distribution for females during this
time was more evenly divided, with age III fish accounting for
43 'X, four-year-olds accounting for 28,4X, age V fish account-

ing for 21 'X~ and age VI and VII accounting for 5 ~ 1X (Table
IX-8)~

IX-8 I;
Lawler, Matusky O'kelly Engineers



TABLE IX-8

AGE CLASS DISTRIBUTION OF RAINBOW SMELT FROM KMPINGEMENT COLLECTION

JAMES A. FITZPATRICK NUCLEAR POWER PLANT — 1976

I ~ WINTER (14 JAN — 18 MAR)

MALES (N ~ 5)
TOTAL LENGTH cm

FEMALES (N = 3)
TOTAL LENGTH cm

GE CLASS X FRE UENCY MEAN RANGE X FRE UENCY MEAN RANGE

I
IIIII
IV

V

20. 0
60.0
20.0

0
0

12.8
14.0
15.2

12.3 — 15.3
0

33.3
33.3
'0

33.3

13. 0
14. 3

21.8

a Collected 17-18 Mar
b Collected 14 Jan - 10 Mar
— = Not applicable

; MALES (N = 157)
TOTAL LENGTH cm

RANGEAGE CLASS X FRE UENCY

II'PRING (22 APR — 30 JUN)

X FRE UENCY

FEMALES (N ~ 155)b

TOTAL LENGTH cm

MEAN

IIIII
IV

V
VI

VII

10. 2
65.0
20 '
3.8
0.6
0

13. 65
14. 65
15. 60
18. 90
17.40

11. 3 — 16. 1

11.1 - 19.8
13. 2 — 23. 6
17.3 — 20.5

1.9
43.2
28.4
21.3
3.2
1.9

14. 73
15. 17
17. 24
20. 24.

20. 58
21.60

13. 1 — 17. 5

12. 5 — 21. 3

12.9 — 20.6
15 ' — 26.5
17.3 — 24.5
18.4 — 23.9

a Collected 22 Apr — 13 May
b Collected 22 Apr — 30 Jun
— = Not applicable

III'ALL (27 OCT — 29 DEC)

MALES (N = 26)
TOTAL LENGTH cm

FEMALES (N ~ 42)b

TOTAL LENGTH cm

AGE CLASS X FRE UENCY RANGE X FRE UENCY MEAN RANGE

IIIIII
IV

30. 8
23 ~ 1

34. 6
11.5

15.13
15.82
16. 71
17.43

13.7 — 17.0
14.9 — 17.3
15.7 — 18.1
16.7 — 17.9

21.4
35.7
31.0
11.9

14. 54
15. 99
17. 62
21.36

13.1 - 16.0
14. 4 — 17. 7

14. 6 — 19. 9

19.3 — 22.7

( a
( Collected 27 Oct — 29 Dec

b Collected 27 Oct - 29 Dec



The age class distribution for rainbow smelt in impingement

collections (Table IX-8) differed from the distribution of ages

for fish from gill net collections (Table VII-10)~ The gill-
netted male rainbow smelt were dominated by age class III which

represented 84,9X for experimental sites and 88,0X for control

sites (Table VII-10), whereas age III males accounted for only

65X of impingement collections. Gillnetted female rainbow smelt

showed a biomodal age class distribution in collections at

experimental sites with 59X age III, 9.4X age IV, and 23 'X age

V fish This trend was not observed in the control site data

(Table VII-10)~

Ot

During the fall the percentage of one-year-old rainbow smelt

increased to 30 ~ 8X for males and 21.4X for females (Table IX-8) ~

c Threes ine Stickleback

It was not possible to analyze age directly for the threespine

stickleback collected from the traveling screens of the James A

FitzPatrick Nuclear Power Plant. Length frequency distribution
revealed that the majority of the threespine stickleback analyzed

from impingement collections were 5 5 cm long (Figure IX-4),
which probably represents fish in age class II, Similar lengths

have been reported for two-year-old threespine stickleback by

Greenbank and Nelson (1958) and Brian arid Power (1973), both

from northern North America.

3

C RESULTS AND DISCUSSION — NINE MILE POINT NUCLEAR STATION UNIT 1

1 S ecies Inventor

A total of 47 species (fish identified to the species level) were

impinged during 1976 at the Nine Mile Point Nuclear Station (Table

IX-9 ~
)

Lawler, Matusky O'kelly Engineers



LENGTH FREQUENCY 0 ISTR I BUTION
FOR THREESPINE STICKLEBACK

JAMES A. FITZPATRICK NUCLEAR POWER PLANT —l976

WINTER (JAN"MAR)

N> 64l
SPRING (APR- JUN)

N = 52.07

SUMMER (JUL-SEP)

N*658
FALL (OCT-DEC)

N~ 25I

W 80

X

~O0

O
Al

40

R
tat
OK
~~co

0
0 9 0 ~

LENGTH (CM)

N = TOTAL NUMBER OF FISH ANALYZED FROM TRAVELING SCREEN -COLLECTIONS ON SCHEDULED IMPINGEMENT DAYS

X FISH ANALYZED> BUT REPRESENTING < 1% OF SAMPLE ANALYZED



IX-9) ~ No threatened or endangered fish species were impinged at
Nine Mile Point during 1976 'nly one species, rainbow trout, was

collected in the trash rack sample and not in the traveling screen

collections'

~ Tem oral (Monthl ) Distribution —All S ecies (Travelin Screen

and Trash Rack Collections)

A total of 2,150,563 fish were collected from the traveling screens

of the Nine Mile Point Nuclear Station during 1976 'inety percent
or 1,935,168 were alewives, 3 'X o'r 77,557 were rainbow smelt, and

4.3X or 93,266 were threespine stickleback (Table IX-10).

Except during February and December, alewives dominated the impinge-
ment catch, During February, gizzard shad, rainbow smelt, and white
bass were collected in high abundances, while during December only
rainbow smelt were collected in greater numbers than alewife (Table

IX-10). ~j
Most of the fish (97X) were collected during the late spring and

early summer (March-June) ~ The January»February collection con-

tained only 0 'X of the total catch, and 2.2X of the total catch

was obtained from the July through December collection.

3 ~ Len th Fre uenc b Month of Selected S ecies

a Alewife

During January the maj ority of alewives collected from the
traveling screens of the Nine Mile Point Nuclear Station were

between 15 and 17 cm, indicating fish age II or older. This
t'rend continued until May when approximately 10X of the catch

IX-10 0
Lawler, Matusky O'kelly Engineers



TABLE IX-9

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 - 1976

SCIENTIFIC NAME COMMON NAME

Family Petromyzontidae
Sea lamprey

Family Anguillidae
~An uilla rostrate American eel

Family Clupeidae
Alosa seudoharen us Alewife

Gizzard shad

Family Salmonidae

Salmo ~airdneri
Salmo trutta
Salvelinus sp.
Salvelinus ~name cush
S. ~name cush x fontinalis

Lake whitefish
Coho salmon
Rainbow trout
Brown trout

Lake trout
Splake trout

Family Osmeridae
Osmerus mordax Rainbow smelt

Family Umbridae
Umbra limi Central mudminnow

Family Esocidae
Esox lucius Northern pike

~ Family Cyprinidae
Carassius auratus
Couesius ~lumbeus
Cvyrinus ~car io

~Notro is sp.
~Notre is atherinoides
N. emil iae
N. hudsonius

Goldfish
Lake chub
Carp
Golden shiner

Emerald shiner
Pugnose minnow
Spottail shiner

P. ~romelas

Semotilus atromaculatus
S. ~mar arita

Bluntnose minnow
Fathead minnow
Longnose dace
Creek chub
Pearl dace



TABLE IX-9 (Continued)

SPECIES INVENTORY OF FISHES IN IMPINGEMENT COLLECTIONS
Continued

NINE MILE POINT NUCLEAR STATION UNIT 1 — 1976

SCIENTIFIC NAME COMMON NAME

Family Catostomidae
Catostomus commersoni White sucker

Family Ictaluridae
Ictalurus nebulosus
I. ~unctatus
Noturus flavus

Brown bullhead
Channel catfish
Stonecat

Family Percopsidae
Trout-perch

Family Gadidae
Lota iota Burbot

Family Gasterosteidae
Culara inconstans
Gasterosteus aculeatus

Brook stickleback
Threespine stickleback

Family Percichthyidae
Morone americana
M. ~chr so s

White perch
White bass

Family Centrarchidae

~Le amis ~ibbosus
L. macrochirus

M, salmoides
Pomoxis ni romaculatus

Rock bass
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
Black crappie

Family Percidae
Etheostoma ~ni rum
Perca flavescens
Percina ~ca rodes
Stizostedion vitreum vitreum

Johnny darter
Yellow perch
Logperch
Walleye

Family Sciaenidae
e—''"'''—"""""'reshwater drum

Fami:ly Cottidae
Cottus bairdi Mottled sculpin

abTraveling screen (Table IX-ll) and trash rack collections
According to A List of Common and Scientific Names of
Fishes from the United States and Canada. Amerm Fishm
Soc, Spec,

Public

No. 6~ 3rd ed,
Trash rack collection only



TABLE IX-10

MONTHLY ABUNDANCE* AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION UNIT 1 - JANUARY — JUNE, 1976

SPECIES
JAN

NO. X
FEB

NO. X

MAR
NO X NO

APR
NO. X

JUN
NO. X

levife
merican eel

Black crappie
Bluegill
Bluntnose minnow
Brook stickleback
Brook trout
Brown bullhead
Brown trout
Burbot
Carp
Channel catfish
Cisco or Lake

herring
Coho salmon
Creek chub
Emerald shiner
Fathead minnow
Freshwater drum
Gizzard shad
oldfish

Golden shiner
Johnny darter
Lake chub
Lake trout
Lake whitefish
Largemouth bass
Le omis sp.
Logperch
Longnose dace
ottled sculpin
udminnov

Mudpuppy
Northern pike
Notro is sp.
Pearl dace
Pime hales sp.
Pugnose minnow
Pumpkinseed
Rainbov smelt
Rainbov trout
Rock bass
Salvelinus sp.
Sea lamprey
Smallmouth bess
Splake (hybrid

lake trout)
Spottail shiner
Stonecat
Threespine

stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch
UID
UID Chub
UID Salmonidae

1357 31.71
8 0.19
3 0.07
5 0.12

1 0,02
1 0 '2
1 0 '2

19 0 '4

44 1.03

17 0.40
632 14.77

1 0.02
2 0.05

2 005
311 7 27

2 0.05

1 0.02

1 0.02

4 0.09
1162 27.15

58 1.36

8 0.19
9 0.21

1 002
29 0 '8
10 0 23

86 2 ~ 01
4 0.09
3 0,07

269 6 '9
103 2.41

3 Oo07
123 2,87

31 0.49 27071 54.99
2 003 1 <001
I 0.02

15 0.24

6 0.09

30 0.06

5 0.01

1 <0 F 01
1 <0.01
6 0.01

1 0.02 31
138 2. 17 244

0.06
0.50

1 0 ~ 02
4 0.06 8 0,02

1 <0.01

1 0.02

1 <0.01
8 0 13 11 0.02

449 7.05 228' 46
1 0 02 23 0,05

3 0.01

2
1612 25 '1 6300

<0 ~ 01
12 F 80

74 1.16 27 0.05

3 0.05 3
23 0.36 5

5 0.08 5
81 1.27 136
15 0 '4 2

0.01
0,01

0,01
0.28

<0.01

505 7.93
13 0.20

1230 19.32
171 2 ~ 69

10 0.16
46 0.72

3580
76

2
3827

921
5

49
1

7 '7
0.15

<0,01
F 77
1.87
0.01
0.10

<0 01

19 0.30 9 0.02
1903 29.88 6607 13.42

1 <0.01
4 0.01

13
106

15
1

465
4
7

88
79
15

<0.01
0.02

<0 F 01
<0.01
0.08

<0 F 01
<0,01
0.01
0.01

<0.01

3
1

1124
12

<0 01
<0 01
0.19

<0.01

15 <0.01

5
19397

25
20

1
4

1
481

28

10177
2247

831
564

5
264

2

<0.01
3 '8

<0,01
<0.01
<0 01
<0.01

<0. 01
- 0.08
<0 01

1 ~ 72
0.38

0.14
0,10

<0 F 01
0.04

<0.01

554432 93.90
3 <0.01

4 <0.01
2 <0 F 01

24 <0.01

12 <0.01

1 <0.01

2 <0.01

'3
1

<0 ~ 01
<0.01

1 <0.01
1 <0.01

34 <0.01
1 <0.01
2 <0,01

163 0,01

1 <0.01
1205 0.08

115 0.01
12 <0.01

6 <0 ~ 01
1667 0 12

2 <0 F 01

1 <0.01

1 <0.01
36404 2.53

67 <0.01
3 <0.01
1 <0..01

32 <0.01

6366 0.44
6 <0,01

72587 5,04
2523 0+18

16 <0.01
393 0.03
708 0,05

19 <0,01
405 0 03

5 <0.01

3 <0.01

1317574 91.48
3 <0.01
1 <0.01

16 <0.01

1 <0.01

6674 56.90
5 0.04

5 0.04

1 0.01

35 0.30
5 0.04

1 0.01
57 0 49

1 0.01

2 0.02
350 F 00

43 0.37

6 0.05
14 0 12

388 3.31
26 0 22

3853 32 F 85
36 0.31

13 0,11
109 0.93

57 0.49
42 0.36

3 0.03
4 0.03

TOTAL 4280 6368 49227 590480 1440349 11730

*Traveling screen and trash rack collections; numbers not adjusted for number of traveling screens operating;
field counts and identification



TABLE IX-10 (Continued)

MONTHLY ABUNDANCE* AND PERCENT COMPOSITION OF IMPINGED FISH (Continued)

NINE MILE POINT NUCLEAR STATION UNIT 1 - JULY — DECEMBER, 1976

JUL AUG SEP OCT NOV DEC TOTAL

SPECIES NO. I NO ~ I NO 'I NO NO. I NO. I NO

Alewife
American eel
Black crappie
Bluegill
Bluntnose minnow
Brook stickleback
Brook trout
Brown bullhead
Brown trout
Burbot
Carp
Channel catfish
Cisco or Lake

herring
Coho salmon
Creek chub
Emerald'hiner
Fathead minnow
Freshwater drum
Gizzard shad

ldfish
Golden shiner
Johnny darter
Lake chub
Lake trout
Lake whitefish
Largemouth bass
~Le a s sp
Logperch
Longnose dace
Mottled sculpin
Mudminnow
Mudpuppy
Northern pike
Notro is sp.
Pearl dace
Pime hales sp.
Pugnose mrnnow
Pumpkinseed
Rainbow smelt
Rainbow trout
Rock bass
Salvelinus sp.
Sea lamprey
Smallmouth bass
Splake (hybrid

lake trout)
Spottail shiner
Stonecat
Threespine

stickleback
Trout-perch
Walleye
White bass
White perch
White sucker
Yellow perch
UID
UID Chub
UID Salmonidae

13947 82.33
11 0.06

1 0.01

298 55,70
5 0.93

67 25.38
16 6.06

2 0.01
2 0.01
1 0.01

3 0.56
1 0.19

1 0 '9

2 0.76

2 0.76

1 0.01 1 0 ~ 19 1 0.38

1 0.19

7 0.04

46 0.27 10 1.87 9 3.41

1 0.01

2 0+01
37 0.22

50 0.30

24 0.14
11 0 ~ 06

1 0.19
15 2 ~ 80

45 8.41

3 0.56
22 4 11

8 3 '3
5 1.89

21 7.95

1 0 ~ 38
5 1 ~ 89

104 0.61
21 0. 12

2302 13. 59
20 0 ~ 12

4 0.02
68 0.40
77 0.45

148 0.87
1 0.01

2 0.01

12 2 '4
7 1.31

3 056
2 0.37

2 0.37
30 5 '1

9 1.68
56 10.47

9 3.41

14 5.30
16 6 '6
72 27.27

1 038

49 0.29 8 1.50 15 5 '8
1 0.01

249 35.67 12307 65.33
4 0.02

2 0.29

13 1.86

2 029

0.01
0.03

2 0.01

7 0.04

16 2 '9 20 0.11

1 0.14
126 18.05

1 0.14
1335

1

7.09
0.01

1 0.01

9 1.29 41 0.22

1 0.01

4 0.57
79 11.32

1

2
3955

<0.01
0.01

21.00

2 0.29
4 0;57

6 0.86
1 0 '4
3 0.43

9
11

6

41
7

0.01
0.02

0.05
0.06
0.03

0 22
0.04

2 029
36 5 '6

7 1.00
107 15 ~ 33

846
39

5
170

4.49
0.21
0.03
0.90

1 0.01

28 4.01 13 0.07

1161 10. 70
8 0.07

2 0.02

6 0.06

2 0.02

85 0.78

2 0.02
388 3.57

1 C0.01
1 <0.01

1 <0.01
1 <0 ~ 01
1 <0.01

192 1.77
1 <0.01

1 <0.01
1 <0.01

14 0.13
8241 75.92

1 <0.01
49 0.45

13 0. 12
4 0.04

5 0.05
26 0 '4

1 <0.01

129 1.19
6 0.06

252 2.32
71 0 '5

5 0.05
184 1 ~ 70

1935168
,66

5
28

2
55
'

49
10
31

2
43

1

1

45
690

16
51

11620
8

13
1401

214
32

1

1
7
4

29
4143

42
1

3
1

18
2
1

45
77557

1

500
23
66

136

26
7649

123

93266
4934

21
7669
2834

218
1666

9
3

11

89.98
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
<0.01
0.03

<0.01
<0.01
0.54

<0.01
<0.01
0.07
0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.19

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
3.61

<0.01
0.02

<0.01
<0.01
<0.01

<0.01
0.36

<0.01

4.34
0 '3

<0.01
0.36
0.13
0.01
0.08

<0.01
<0.01
<0.01

~ I

TOTAL 16940 535 264 698 18837 10855 2E50563

*Traveling screen and trash rack collections; numbers not adjusted for number of traveling screens operating;
field counts and identification

Revised 0,



was fish 7-10 cm and 17X was fish 12-15 cm (Figure IX-5)~ The

recruitment of young-of-the-year alewives into the impingement

catch occurred during September and continued through Novemberi

b. Rainbow Smelt

The majority of rainbow smelt (approximately 50X) were 11-18 cm

in length, which corresponds to fish of ages I-III (Figure
IX-6) ~ Of the remaining fish, 8X were larger than 18 cm and

approximately 30X were, smaller than 10 cm.

The percentage of smaller fish (<10 cm), which were probably
yearlings, increased in February. In March and April the catch

was divided roughly in half between yearlings and older fish and

from May until August most fish collected were in the size range

of yearlings ~

Young-of-the-year rainbow smelt were recruited to the impingment

catch at Nine Mile Point during November and December (Figure
IX-6) ~

c. White Perch

From January to May 1976, most white perch impinged at the Nine

Mile Point Station were yearlings (3-10 cm) (Figure IX-7), but
individuals up to 35 cm were also collected From June through

August fish 10-30 cm dominated the impingement catchy

Young-of-the"year white perch were recruited to the impingement

catch during September at the Nine Mile Point plant, and this
group continued to represent . a large percentage of the fish
impinged through December.

IX-11

Lawler, Matusky O'kellyEngineers



FIGURE IX-5

LENGTH FREQUENCY DISTRIBUTION
'ORALEWIFK

NINE MILE NUCLEAR STATION UNIT I —1976
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F I G UR E IX-.6

LENGTH FREQUENCY DISTRIBUTION
FOR RAINBOW SMELT

NINE MILE NUCLEAR STATION UNIT I
—l976
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FIG UR E IX-7

LENGTH FREQUENCY DISTRIBUTION
FOR WHITE PERCH

NINE MILE NUCLEAR STATION UNIT I —I976
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d. Yellow Perch

Length frequency data for yellow perch collected from the
traveling screens at the Nine Mile Point Nuclear Station are

presented in Appendix IXC-3.c.

During January the length frequency distribution of yellow perch

was bimodal, indicating the presence of at least two year
classes (yearlings and older fish). The presence of small
(young) fish continued until August when most fish collected
were 14-28 cm in length,

Young-of-the-year perch were recruited to the impingement catch

during both August and September, but were represented by only
one fish, From October through December the presence of young-

of-the-year fish increased to approximately 25X of the impinge-
ment catch. The remainder of the impingement catch was composed

of older fish.

e Smallmouth Bass

Length frequency data for smallmouth bass collected from the

traveling screens at the Nine Mile Point plant are presented in
Appendix IXC-la.

The majority of smallmouth bass collected during 1976 were small
fish ((14 cm) ~ During January and February, 82 ' and 100X,

respectively, of the smallmouth bass collected were smaller than

14 cm. This trend continued until June when only one smallmouth

bass was collected.

N

Recruitment of young-of-the-year bass into the impingement catch
was evidenced by only two fish, one in September and one in
December

IX-12

Lawler, Matusky O'kelly Engineers



f. Threes ine Stickleback

Length frequency data for threespine stickleback collected from

the traveling screens at the Nine Mile Point Nuclear Station are

presented in Appendix IXC-lb. The length frequency distribution
of threespine stickleback was unimodal throughout the year, with
the majority of fish collected being between 5 and 6 cm

4, Estimated Im in ement Rate

The estimated total number of fish impinged by the Nine Mile Point
Nuclear Station during 1976 is presented in Table IX-11'he
estimated number of fish impinged was calculated similar to that for
FitzPatrick (Section B4) ~ An estimated 3,436,085 fish were im-

pinged. The estimated non-weighted yearly impingement rate was

392 ~ 3 fish/hour (3,436,087 fish/8760 hours) ~

Most fish (64.9X of the estimated yearly total) were impinged during
May. During April, 27 ~ 1X of the estimated yearly total was impinged,

and 4X from the June through December period

The estimated biomass of fish impinged at the Nine Mile Point plant
during 1976 is presented in Table IX-12'he estimated biomass of
fish impinged was calculated similar to that for FitzPatrick with
one exception; the monthly total biomass per species was estimated

for only the January through September period An estimated annual

total of 70 255 530 ' grams (70 ' metric tons) of fish were im-

pinged, of which alewives accounted for 92 'X, gizzard shad 2.9X,

rainbow smelt 2 'X, and threespine stickleback, white perch, and

white bass, approximately 4X each.

Of the estimated yearly fish biomass, 90.5X was impinged at the Nine

Mile Point plant during April and May (Table IX-12) ~

IX-13

Lawler, Matusky O'kelly Engineers



TABLE IX-11

ABUiiDANCE AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS

NINE MILE POINT NUCLEAR STATION U:IIT I - JANUARY-APRIL 1976

Sf"=C I 8 5

ALCWll.c:
AMiER I CAN "'!:L
SL ACK L'k AP P I E

ULUEGII.L
GLUNTNOSE MINNOW
U<(li)K ST ICKL BACK
SROWN rULLIICAD
BROWN TRr!UT
BURSUT
CARP
CEIITRAL MUDMINNOH (MUDMINNOH)
CHANNEL CATFISH
CUHJ SALMDV
CREEK CHUG
EMERALD SHINER
FATIICAD Hl'lVOW
FRESHWATER GRUM
GI2/ARO SHAD
GULDEN Sill <I &R
GOLDFISH
JOHNNY DARTER.
LAKE CHUG
LAKL TROUT
LAKE WHITEFISII
LARGEMUUTH SASS
LOGPERCH
LONGNOSE DACC
HOTTLEO SCULPIN
VDRTHERN PIKE
NOTROP I S Sr (CYPRINIDAE)
PEARL UACC
PIMEPH«LES SP
PUGNOSE MINNOW
PUMPKINSEEU
RAINBO'W SMELT
ROCK BASS
SALVELINUS SP (SALMONIDAE)
SEA LAMPREY
SHALLHOUTH BASS
SPLAKE TROUT
SPOTTA I L SHINER
STONECAT
TIIREESP liVL STICKLEUACK
TROUT PCRCH
TROUTS (SALMONIDAE)
UN I DEN I' F I EIJ
HALLEYE
WHITE BASS
HH I TE PERCH
HHITE SUCKER
YELLOW PCRCH

NO ~

3234II
12

0
0
2
2

i)
5

4b
0
0

103
0

38
1500

J
0
0
2
5

0
0

718
2
0
0
2
0

IJ
2741

136
0

17
21

2
67
21

205
10

0
0
7

639
243

7
293

JAV

PCNT

32 '
0 '
0.1
0 ~ 0
0 ~ J

0

4
0 ~ J

0 '
0 ~ 0
0 ~ J
1 ~ U

0
0 ~ 4

14 '
0 '
0 '
0 ~ J

0 ~ 0
0 '
0 '
7 '
0 '
0 '
0 ~ 0
0 ~ 1

27 ~ 1

1 3
0 ~ 3
0 ~ 2
0 '
0 '
0 ~ 2
2 ~ 3
0 ~ I
0 '
0 ~ i)
0 ~ 1

6 '
2 '
0 ~ 1

2 '

NO ~

7b
5
2
0
0
0
0
0

17
0
2

14
0
2

314
0

46
4569

0
0
2

10

0
2
0

19
979

0
0

0
0
0

3750
121

0
7

36
12

196
7

1220
31

0
0
0

2923
413

14
101

FEU

rcivT

0 '

0+0
0 ~ 0
0 ~ 0
0 0
0 ~ 0
0 ~ 1

0 ~ 0

0 ~ I
0 ~ 0

2 '
0 ~ 0
0 '

50 ~ 7
0 0
0 ~ 0

0 ~ 1

0 ~ 0
0 ~ 0

0 ~ 0
0 ~ 1

6 '
0 ~ 0
0 ~ 0
0 ~ 0
0 ~ 0
0 '
0 '

25 '
0 '
Oo0

0 '
0 ~ I
I ~ 3

8 '
0 '
0 '
0 '
0 ~ 0

19 '
2 ~ 8
Oo 1
Oa7

NO ~

59961
2
0
0
0

66
11

0
2
2

51
13

0
69

540
0

?0
14634

9
2
0

18
2
0
0
2

24'il5
0
0
7
0
0
4

13952
60

0
7

11
11

301
4

7929
168

0
2

8417
2040

11
109

MAR

PCNT

55 '
'

0 '
0 ~ 'J

0 ~ 1

0 ~ 0

0.0
0 ~ 1

0 '
0 '

13 ~ 4

0 ~ J

0 '
0'0

0 '
Oo0
0 '
0 '
0 ~ 0

12 '
0 1

OTO

0 ~ 3

7 ~ 3
0 '
0 '

7 '
I ~ 9

0 ~ 1

NO0

8 75307
5
0
6
2

38
17

0
2

19
3
0

21
145

3J
2

736
13

2
142
150

11
0
0
2
2

1776

0
24

0
0
8

30644
39

0
2
8

46
761

47
16077
3546

0
3

1309
894

8
417

APR

PCNI

93.9

0 '

4

0 ~ 0

0 ~ 0

O.J

0 1

0 ~ 0
0 '

0 '
0.0
0 ~ 0

0 '
0 0

3 ~ 3

0 0

0 1

I ~ 7
0 '
0 '
0 0
0 1
0 ~ 1

TOTAL

TOTAL HONTHLY FLOW SAMPLED IHG)
TOTAL IIOURS SAHPLED

LESS THAN Oel PERCEIIT
IMG) MILLION GALLONS

10118 99 '
4679

311 '3
14889 99 '

4321
288 F 07

109030 100 ~ 1

4950
335 '0

99 ~ 9

6709
456 '5

932264



'ABLE IX-11 (Continued)

ABUNDANCE AND PERCENT COMPOSITION OF IMPINGEMENT COLLECTIONS
NINE MILE POINT NUCLEAR STATION UNIT 1 - MAY-AUGUST 1976

SPFC I tS NO ~

MAY

PCNT NO ~

JUN

PCNT NO ~

JUL

)'CNT

AUG

NO«PCNT

ALCWI) C

nMER)cn~ t).L
GLAGK cnnppIE
BLVEGIuL
BLI VTNOSE MINNOW
BROi)K STICKLEBACK
BROWN DULLHEAD
DROWN TROUT
UUKUOT
CnhP
CE") TRAL MUI)MINNOW (MUDMINNOW)
CHANNEL CATFISH
COH ) SALM)J <

CREEK CHV6
EHFRALO SHINER
FATHEAD MINNOW
Fx."SHWATEk OKVM
GICLARO SHAD
GI)LOEN SHINER
GOLDFISH
JOHNNY OAR)'LK
LAKC Cl)VB
LAKE TRI)UT
LAKE WHI TEF ISH
LARGEHOVTH BASS
LOGPERCH
LONGNUSE DACE
MOTTLEU SCULPIN
NORTHERN PIKE
NOTROP I S SP (CYPRINIDAE)PE~CE
PIMEPHALES 5).
Pal'IIISIi )IT))NOW
PUMPKINSEEO
RAINBOW SMELT
ROCK BASS
SALVELINUS SP (SALMONIDAE)
Sea iXRPI~<
SMALLHOUTH BASS
SPLAKE TROUT
SPOTTA I L SHINER
STONECAT
THREESPINL'TICKLEBACK
TROUT PERCH
TROUTS (SALMONIDAE)
UNIDENT I F IEO
'WALLEYC
WHITE BASS
WHITE PERCH
WHITE SUCKER
YELLOW PERCH

TOTAL

2040B79

2
25

0
2

2

0
3
0
2
0

54
3
3

252
2
0

1896
201

2
3
0
2

2584
0
0
0
0
0
2

56550
102

5
2

50
5

9870
12

112411
3924

2
0

25
607

1101
26

627

2231252

91 ~ 5
0
0

0

0 ~ 0
0 ~ 0

0 0

0 ~ i)
l0I

e

Oo0
0 ~ 1

„0 ~ 0
0 '
0 ~ 1

0 '
0 '
0 ~ 0
0.0
0.0

2 '
4

0 '
5 '
0 '
0 '

99«8

15448
12

0
0
0
0
0

12
0
2
2
0
0

0
0
0
0
0
0

85
18

0
0
0
0
0

132
0
0
2
0
0
5

808
92

0
12
32

0
900

60
8892

83
5
0
0

30
242
132
97

27103

57 0

0 '
0 ~ 0
0 '
0 '
0 '
0 '

0 '
0 '
0 '
0 ~ 0
0 '
0 '
0 '
0«0
0 '
0 '
0 ~ I
0 ~ 0
0 '
0 '
0 0
0 '
0 '
0 '
0 '

0
0 ~ 0
0 0

3«0
0«3
0 0

0 ~ I
0 '
3 ~ 3
0 '

32 '
0 '
0 '
0 '
0 ~ I
0 '
0 5
0 4

99 '

33253 v2.3
0 ~ 1

0 '
26

0
2
0
0
2

10
2
0
0
0
0
0
2
0
0
0
2
0

114
2
0
0
0
0
0

110
2
0
0
0
0
7

93
131

0
57
26

0
265

52

0 '
0 '

0 '
0 ~ 0
0 '
0«0
0 '
0 '
0 '
0 '
0 '
0 ~ 3

0 '
0 ~ 0
0 '
0«U
0 ~ 0
0 '
0 '
0 '
0 '
0 '
0 '
0 '
0 ''

~ 1

0 ~ 1
0 '
0 '
0 ~ 1

5499
48

0
0
0

12
160
184
353

13«b
0«l
0 '
0 '
0 '
0 '
0 '
0 '

40414 100 0

711 57 0
12 I 0

0
0
0
0
7
2

0
0
2
0
0
2
0
0
2
0
0

19
0
0
0
0
0
0

24
0
0
0

. 0
0
2

38
93

0
70

50
0

29
17

7
5
0
0
0
5

64
21

0 '
0«0
0 '
0«0
F 6
3«2
0 '
0 '
0 '
0 '
0 '
0 '
0.2
0 '
0 '
0 '
0 ~ 0
0.0
1 ~ 5
0 '
0«0
0 '
0 '
0 '
0 '
I ~ 9
0 '
0 '
0 '
0 0
0 '
0 ~ 2
3 '
7 '
0 ~ 0
F 6
4 '
0 ~ 0
2 ~ 3
I ~ 4
0 ~ 6
0 '
0 '
0 '
0 ~ 0
F 4
5 ~ 1

I ~ 7

129 10«3

1248 100 ~ 3

TOTAL HUNTHLY FLOW SAMPLCO IMG)
TOTAL HOURS SAMPLED

LESS THAN 0 ~ I PERCENT
IMG) HILLION GALLONS

7205
480 '2 4680

312 ~ 00
4680

311 '8 4678
311 85



IX-Il(Continued)

ABUNDANCE AND PERCEIIT
NINE MILE POINT NUCLEAR

COMPOSITION OF
STATION UNIT 1

IMPINGEMENT COLLECTIONS
SEPTEMBER-DECEMBER 1976

SPEC IC> V(l~

SEP

PC.'I I NO ~

UCI

IPC'IT

NOV

f'CNT N00

OEC

PCNT NOP

fGfAL

P"'lT

ALCHIFE
O'ICk II 4:I EtL
IIL4CK CfcAIPI'Ii
HLU"6 ILL
P3LUVTN'ISI rl(NNOo(
oIKO JK 5 I'CKLEBACK
BRLPYoV JULLH".AO
BRil~N TROI.I
BUN,(I(IT
CAR>
CE'ITKAL MUOHINNOH (MUDMINNOW)
CHAN'ItL CATFISH
C<)lll( 5ALHLI'I
CREtK L.HUa
EMFRALO SIII 'IER
FATHEAD Hl V'IOH
FRESHWATER ORUH
(PI I IAR(l SHAD
GOL()EAV SHIN tR
GOLUF I SIo

JOHNNY DARTER
LAKE CHUB
LAKE TROUT
L'AKC IIIIII'CFISH
LARGEMOUTH ((ASS
LOGPERCH
LUNGNOSE DACE
MOTTLED SCULPI."I
NORTHERN PIKE
NOTROP I S SP (CYPRINIDAE)
PLARL (iACE
PIHEPHALCS SP

~PU YOAL'INNOII
PUMPK INSEcO
RAINBOW SMELT
ROCK BASS
SALVEL (NUS SP (SALMONIDAE)

~NA LANPII Y

SHALLHOUTH BASS
SPLAKE TROUT
SPOTTA I L SHINER
STONECAT
THREESPINE STICKLEBACK
TROUT PERCH
TROUTS (SALMONIDAE)
UN IOENI'F I ED
HALLEYE
WHITE BASS
HHI TE PERCII
WHITE SUCKER
YELLOH PERCH

155
37

0
0'

5
0
J
0
0
0
2
0
0
0
0
0

35
0
0
0
0
0
0

21
0
0
0
0
0

18,
12
46

0
2

12
0

21
0
0
0
0
0
0
0

32
37

166

25.o
6 '
0 ~ J
0 '
OPJ
0 '
0 '
O.J
0 '
0 '
0 '
0 ~ 'J

0
0.0
0 ~ 3
0 ~ J
0
0 ~ J
0 '
0 ~ J
5 '
0 ~ I3

0 '
0 ~ 0
0 ~ 0
0 '
0 '
3 '
0 ~ 0
0 '
0 ~ 0
0 '
0 '
3 ~ 0
2 ~ 0
7 ~ 6
0 ~ 0
0 '
2 '
0 '
3 '
0 '
0 '
0 '
0 '
0 '
0 '
0 '
5 ~ 3
6 ~ 1

27 '

0
0
5
0

31

V
0
0
0
0

38
0
2

300
0
2
0
U

0
0
0
0
0

21 "

0
0
0
0
0

10
188

67
0
5

10
0

14
2
7
0
0
0
0
5

86
17

255

>5.7
0 ~ 0
0 '
0 '
0 ~ 0
0 '
I ~ 9
0 '
0 ~ 3
0 '
0 '
0 '
0 ~ 0
0 '
2 '
0 '
0 1

LS ~ 0
0.0
0 I
0 '
0 ~ 0
0 ~ 0
0 ~ 0
0 '
0 '
0 ~ 0
I ~ 3
0 '
0 '
0 ~ 0
0 '
0 '
0 ~ 6Il~ 3
4NO
0 '
0 '
0 '
0 '
0 '
0 ~ 1
0 '
0 '
0 '
0 '
0 '
ON 3
5 '
lNO

15 '

284vl
9
0
0
0
0

14
5
5
0
2

16
0
0

46
0
0

3081
0
2
0
0
2
0
0
0
0

95
0
0
C'

2
5

9127
30

0
2
7

21
25
14
95
16

2
0
0

1952
90
12

392

65 ~ 3

0 ~ L3

0 ~ 0
A) 0
0 ~ 0

0 ~ 0

0 '
0 '
0 ~ 1

0 ~ 0
0 '
7 '
0 ~ 0

0 '
v ~ 0

0 '
0 '
0 '
0 ~ 0
0 '
0 '
0 '
0 '
0 '

21 0
0 ~ 1
0 '

0 ~ I

0 '

0 '
0 '
4 '
0 '
0 '

2571
15

0
0
0
0
4
0

13
0
2

0
0

188
0

859
2
2
0
2
2
2
0
0
0

425
2
2
PJ

0
0

31
18248

108
0

29

11
58

2
286

13
0
0
0

558
157

11
407

10 ~ 7
0 ~ 1
0 '
0 '
0 0
0 ~ 0

0 ~ 0
ON 1

ONO

4
ONO
0 ~ 0
0 ~ 8
0 '
3 '

4
0 '

0 '
0 ~ U
0 '
1 ~ 8

0 ~ 0
ONO
ONO
0 ~ 1

75 '
ON4
0 '
ON 1

ON2

1 ~ 2
0 ~ 1

0 ~ 0
0 ~ 0
0 ~ 0
2 ~ 3
0 ~ 7

7

306v589
145

'I
50

2
106

9o
3d
53

8o
9(

2
92

1434
33

115
25933

28
lv

'2293
403

3f

2
4

52
7390

6
2

33
2
2

102
136151

1025
5

149
272
108

12507
~ 238

152628
7844

9
5

36
16517

5522
48V

3346

89 '
e
4
4

4
4

4

4

J ~ 8

4

0.1

4
4
4

0 '

e

4 ~ (

0 ~ ~

4
4 ~ i
0 ~ I

4

4

UN5
0 '
0 '

TOTAL

TOI'AL MONTHLY FLOW SAHPLEO (MGI
TOTAL HOURS SAMPLED

4 LESS THAN 0 I PERCENT
(HGI HILLION GALLONS

606 100 '
4680

312 F 00

lo64 99 '
4680

312 00

43470 99 '
4680

312 F 00

2402 7 99 '
5040

336 F 00

3436085 100 '
60982

4080 F 100



TABLE IX-12

ESTIMATED BIOMASS OF IMPINGEMENT CATCH

NINE MILE POINT NUCLEAR PONER PLANT UNIT 1 - 1976

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
ANNUAL
TOTAL

Alewife
American eel

90875.4
14616+6

1710 0 1654923.6 20919837 3 40817580.0 282698.4 688337.1 14646.6 2108.0
1050.5 :118+0 1751.0 6602.0 6260.4 18720.0 10500.0 11843 '

13186.8 244248.6
840.6

35736.9 64765888.7
3126.0 75428 8

Black crappie
Bluegill
Bluntnose minnow
Brook stickleback
Brown bullhead
Brown trout
Burbot

Carp
Central mudminnow

(Mudminnow)
Channel catfish
Coho salmon
Creek chub

136.5
24.0

35.6
1030+8

59.0
468,0

135.0

19697.9

31.4
107.8

86.6

92.4
1012+0

1329.4

31.8

270+3
61+1

655.5

8.4
6.0

53.2
2021.3

6537.6

104.5
67.5

58.8

246.8
300.0

2.4
391.2

1410.8

10. 8

2823.2

12903.6

30.0

8.8

22.4

669.0
19153.0

1609.,3

374.8

6.0

1078.0 5347.5

4652.0 144.5

795.2
284.0

7273.0

7.8
190.4

271.6

2206.1

14.4
78.4

518.3
360.8

'6.0
148,0

13230.7
34782 '
41840.5

61o8

507.0
1348.0
2823 '
800.9

Emerald shiner

Fathead minnow
Freshwater drum 1143.8 2235.6

525.3 1413.0 2862.0

3056.0

783.0

90.0

383.4

8.4
79.8

14.2 16.8 285.0

22. 8

289.8 977.6

2519.6

7550.1

98.4
9057.6

Gizzard shad
Golden shiner
Goldfish

267600.0 138897.6 800479.8
41.4

296.8

41436.8
39.0

1183.2

8190.0
6.4 15.4

69.8 34290.0

977 '
239393 ' 489715.9

14.0
893.0 981.0

2020073.6
116.2

4331.8

Johnny darter

Lake chub
Lake trout
Lake whitefish
Largemouth bass
Logperch
Longnose dace

33.4
65.5

16.0

3.0

90+0

56.8

110.2

298.8
19.2

42.4
192 '

511.2 6067.2

8.2

1845 0. 1608.0
104.5 *

1548.0

229.5

293.4

205.2

66.8

26.6 59.5

32.0
54.8
19.2
85.8

7102.2

4290.2
240.4

1633.8
56.8
42.4

326.4

Mottled sculpin

Northern pike
Notro is sp.

(Cyprinidae)

3590.0 4503.4

232. 6

2676.5 8524.8 10594.4 475.2 330.0

30.2

79. 2 73.5 96.6 361.0 1487.5

607.8

7.6

32792.1

870.6

7.6



TABLE IX- 12 (Continued)

ESTIMATED BIOMASS OF IMPINGEMENT CATCH (Continued)

NINE MILE POINT NUCLEAR POWER PLANT UNIT 1 — 1976

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
ANNUAL
TOTAL

Pearl dace
~elec hsles sp.
Pugnose minnow
Pumpkinseed

Rainbow smelt
Rock bass

4'4

529 0

38374 0
16252.0

43875 '
14616.8

37 ~ 1

28.4

188352.0
2106.0

110.4

346.4

392243 2
3985 8

285.8

605085e0
5793.6

78.2

322.0

8160.8
28336.0

242.9 110.2

539.4 292 6
22374.8 10127.7

779.4

104 4
7084.0

783.0

3102.0
5480.6

38333.4
4491.0

62043.2
10087.2

4.6
373.0 2631.9

225.7
4.4
-4.6

6432.0

1380505.0
130735.5

Salvelinus sp.
~del eeidse)
Sea lamprey
Smallmouth bass
S'pl eke
Spottail shiner
Stonecat

Threespine
stickleback

Trout-perch
Trouts

(Salmonidae)

Unidentified

5533.5
9277.8

15.4
616.4

1457.4

369. 0
136. 0

1289'4
14641 '

163.2
1313.2
584.5

2196 '
238.7

590. 8
2347.4

192e5
2046. 8

287.2

14272.2
1663.2

659. 8
2172.0

565.8
5327.0
2444.0

30546 3
61700.4

428. 8
8085.0

107.5
105609.0

403.2

224822e0
58467.6

1357.2
18768,0

11430.0
3474.0

17784.0
1394.4

10938.3
7763.6

3180.0
4430.4

11547.9
739. 2

1703.8
16830.0

403.1
1164.5

14. 7

55 0

235.8
6562.8

235.2

1046.5
3113.0

141.4
46. 4

7.7

976.4
2499.0
279.3
347.5
522.2

161. 5
137.6

19.6

8114.2
4134.6

112.2
603.2
40,4

543.4
137.8

32874.5
96194.4

1435.9
131252.8

14854.2

302264.7
124669.9

19.6

Walleye
White bass
White perch
White sucker

438. 2
12268.8
41771.7

782.6

53783,2
17676.4
11786.6

2358.8
154281.4
45492.0
4504.5

23300.2
26104 8

1840.8

3977 '
8801 '

68702.4
20238.4

510. 0
36856.6
55743.6

224.4
20288.0
81548.8

1201.0
8160.0
5065 2

1449.6
13682 '

563.5
1247 '
8127.7

18544.0
8748.0
5551.2

6640.2
16265.2
9221.3

6774.5
280118.2
292761 7

218093.3

Yellow erch

TOTAL

11427.0 14099.6 13603.2 30524.4 28967e4 7498.1 33287.9 11635.8 15819.8 15427 .5 11485.6 16198.6 209974.9

519705.7 346392.6 2900622.5 21566842.6 41997627.5 494612.2 924654.7 84084.1 65785.1 93443.3 587083.0 674677.6 70255530.9
a
Grams', travelling screens only; estimated biomass estimated montly abundance multiplied by monthly mean biomass per species

— ~ Not applicable, fish of that species not collected* Fish collected during the month, but none analyzed



D0 CONCLUSIONS

— JAMES Ao FITZPATRICK NUCLEAR POWER PLANT

A total of 57 fish species were identified in the impingement col-

lections at the James A. FitzPatrick Nuclear Power Plant during

1976 'o threatened or endangered species were collected. Of the

2,504,002 fish collected, alewives dominated the collections and

rainbow smelt and threespine stickleback were secondary in abun-

dance Peak alewife impingement occurred during April, May, and

June, and peak impingement of threespine stickleback occurred during

May, June, and July Peak impingement of rainbow smelt was observed

during the March-May period, although a secondary maximum for this

species was observed in November and December.

Length frequency and scale analysis data indicate that the April
alewife impingement total was composed of two and three-year-old

fish, whereas May collections included „a high proportion of year-

lings ~ During June, July, and August the alewife collections were

dominated by

two-year-olds'�

'ecruitment of young-of-the-year to the

fish impingement collections was observed in September, October, and

Novemberi Rainbow smelt impingement was dominated by yearlings

except in May and June when higher proportions of mature individuals

were collected Young-of-the-year dominated the rainbow smelt

collections during the August-September period Threespine stickle-
back length frequency data exhibited unimodal distribution with a

peak at approximately 5 ' cm

The estimated total annual impingement by the plant (including days

on which sampling was not conducted) is 4 3 million fish Based on

the mean biomass of the individuals impinged, the estimated annual

biomass of impinged fish is 74.2 metric tons. Based on biomass,

IX-14

. Lawler, Matusky O'kelly Engineers



alewives dominated the annual impingement estimate and rainbow smelt

and gizzard shad were secondary in their contributions ~

Comparison of the proportion of males and females in impingement

collections vs. lake gill, net collections for mature (age III) fish
indicates that this age group constituted a higher

females in impingement collections than in gill
percentage of
net

catches'ainbow

~ smelt also exhibited differences between gill net and

impingement collections, in that proportionally fewer

were. collected in impingement collections than in
collections.

age III males

the gill ne t

- NINE MILE POINT NUCLEAR STATION UNIT I

A total of 2,150,563 fish of 47 species were identified in the

impingement collections at the Nine Mile Point Nuclear Station

during 1976 's with the FitzPatrick plant, the collections were

dominated by alewives with rainbow smelt and threespine stickleback

being of secondary importance. The length frequency of the dominant

species in the impingement collections were similar to those dis-
cussed above for the FitzPatrick plant,

The total estimated number of fish impinged by the Nine Mile Point

Station in 1976 is 3.4 million fish which weighed an estimated

70 ' metric tons Based on biomass, alewives dominated the annual

impingement and gizzard shad and rainbow smelt were secondary in
importance,

IX-15

Lawler, Matusky O'kelly Engineers
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~TELEDYNE
ISOTOPES

I. INTRODUCTION

This report presents the results of the radioanalysis of water samples

collected from Lake Ontario in the vicinity of the Power Authority of the State

of New York and the Niagara Mohawk Power Corporation (Nine hfile Point/Fitzpatrick)

Generating Stations.

Samples were collected monthly from April 1976 or June 1976 through

December 1976 from ten locations and analyzed at Teledyne Isotopes, l(estwood,

New Jersey for:

Gross alpha and gross beta activity

Tritium activity by gas counting

.Gamma emitting nuclides by Ge(Li) gamma spectrometry

i



RADIOLOGICAL SAMPLING STATIONS AND FREQUENCY OF COLLECTION
NINE MILE POINT VICINITY, LAKE ONTARIO» 1976 ~ ->

TRANSECT DEPTH CONTOUR(ft) SAMPLE DEPTH COLLECTION DATE

TWICE MONTHLY WATER UALITY PROGRAM

NMPE
NMPE
NMPP /FITZ
NMPP /FITZ
NMPW

NMPW

20
40'0
40
20
40

Surface
Surface
Surface
Surface
Surface
Surface

29 APR
10 MAY

8 JUN
6 JUL
2 AUG
7 SEP
4 OCT
2 NOV
6 DEC

MONTHLY WATER QUALITY PROGRAM

NMPP/FITZ
NMPP/FITZ
NMPP/FITZ
NMPP/FITZ

25
25
45
45

Surface
Bottom
Surface
Bottom

18 JUN
19 JUL

9 AUG
13 SEP
11 OCT

9 NOV
8 DEC

~]

On the map the dot (e) closest to the shore at the three U)S transects

is at the 20 ft. water depth. The dot farthest from shore is at the 40 ft.
water depth.

Lawler, Matsxsky O'kelly Engineers



MDIOLOGICAL SAIS'LING STATIONS

NINE WILE POINT AIICINITY- 1976

TORORIO

/dr
LAKE=0/87AHIO—-~ pT

OSWEGO Yr

~ ROCHESTER

LOCATION MAP

NMPW

'MPP/FITZ

NMPP

FITZ
ioo NMPE

GO

40

To

0
BIN
trIILE

PO! NT
STATION

+ zc

JAMES A. FITZPATRICK g o

POWER PLANT A~
(g

Og
Vp,

LEGEND:

30'LCAN
ALUMINUM CORP.

0 Twice'monthly water quality
. (surface samples)

Monthly water quality
(surface and bottom
samples)

0 I/R I

STATUTE V.ILES

IP.



~TELEDYNE
ISOTOPES

III-1

III. SAMPLE RESULTS

Included in this section are summary tables of the radioanalysis per-

formed at each station for:

gross beta activity

'gross alpha activity

tritium

gamma emitters (the 16 gamma emitters routinely monitored'in the

environs of a nuclear generating station).

The mean + standard deviation and the range are determined for analysis

showing more than two detected measurements. Gross beta and tritium radioanalysis

are in this category.

The less than (L.T.) values are tabulated for each of the radionuclides

monitored but. not. QeLected. If no activity above three times the standard'd devia-

tion of the background was detected, the results are tabulated as L.T. values.

Gamma spectra and most of the gross alpha radioanalysis are in this category.



NINE NILE POINT/FI TRICK GENERATING STATION

BNVIROh>KNTAL H3NITORING 1976

STATION NNP 1

EAST 20'URFACE

WATER (picocuries/liter)

COLLECTION
OATB

04/29/76

05/10/76

o6/ns/v6

07/06/76

08/02/76

09/07/76

10/04/76

11/02/76

12/06/76

mean +-
std. dev.

GROSS ALPHA GROSS BETA TRITIlN

L.T.3 E'0
L.T.2 E nn

L.T.3 E 00

L.T.2 E nn

L.T.2 E no

LT4E00
L.T.2 E 00

L.T.2 B 00

L.T. 3 E 00

3.7+-0.3 E 00 3.5+-0.5 E 02

3.6+-1.1 B.nn 3.1+-n.7 E 02

3.6+-1.0 E no 3.3+-0.7 E 02

3.9+-1.0 E no 2.3+-0.7 E n2

4.2+-1.0 B nn 3.7+-n. 7 E 02

3.8+-0.9 E nn 3.7+-0.7 E n2

3.3+-1.2 E no 3.7+-0.7 E 02

3.3+-0.9 B nn 3.6+-0.8 E 02

3.5+-1.0 E 00 3.9+-0.8 E 02

3.9>-1.3 E 00 4.1+-0.8 E 02

Re-7 K-40 Mn-54 Co-58

L.r.l E 02 L.T.1 E 02 L.T.7 E on L.T.1 E nl
L.T.8 E nl L.T.9 E 01 L.T.7 E 00 L.T.9 E nn

L.T.8 E 01 L.T.1 E 02 L.T.6 E 00 L.T.7 E 00

L.T.8 E ol L.T.l E 02 L.T.7 E no L.T.7 E nn

L.T.9 E 01 L.T.2 E 02 L.T.8 E 00 L.T.9 E 00

L.T.S B 02 L.T.2 E 02 L.T.I E 01 L.T.3 E 01

Co-6n

L.T.7 E n'l

L.T.7 E 00

L.T.7 E 00

L.T.7 E 00

L.T.1 E 01

L.T.1 E 01

Zr-95

L.T.2 E 01

L.T.2 E 01

L.T.I E 01

L.T.2 E 01

L.T.2 E 01

L.T.6 E 01

L.'f.6 E 01 L.T.l E 02 L.T.S E 00 L.T.6 E 00

L.T.7 B nl L.T.1 E 02 L.T.S E 00 L.T.6 E no

L.T.S E 00

I..T.5 E 00

L.T.l E nl
L.T.I E 01

L.T.8 E 01 L.T.1 E 02 L.T.9 E 00 L.T.9 E nn L.T.8 E 00 L.T.2 E nl

detected
measured

range

0/9 9/9 9/9

(3.3-4.2) E no (2.3-4.1) E 02

n/9 0/9 0/9 0/9 0/9 O/9

COLLECTION
nATE

04/29/76
ns/ln/76
06/08/76

07/06/76

08/02/76

n9/ov/v6

10/04/76

11/02/76

12/06/76

mean +-
std. dev..

Ru-103

L.T.1 E

L.T.l E

Ru-!06

nl L.T.7 E 01

nl L.T.7 E nl
LT.l E nl L.T.6 E 01

L T.l E nl
L.T.9 E 01

L.T,.8 E 01

L.T.1 E n2

L.T.1 E 01 L.T.7 E 01

L.T.9 E

L.T.9 E

00

00

L.T.S E Ol

L.T.S E 01

L.T.1 E ol * L.T.7 E nl

I-131 Cs-134

L.T.7 E 00

Cs-137 Ba-140

L.I'.8 E 00 L.T.l E 02

Ce-141

L.T.3 E nl
L.T.7 F. nl L.T.8 E nn

L.T.S E 01 L.T.7 B 00 L.T.7 E

L.f.s E

L.I'.9 E

L.f.l E

L.T.2 E 01

I..T.2 E 01

L.T.2 E 01

L.T.2 E 02

L.T.2 E ol
L.T.2 E nl
L.T.2 E 01

00 L.T.S E 01

no " L.T.6 E 01

on L.T.4 E nl
01 L.T.2 E 04

L.T.7 E nn

L.T.9 E nn

L.T.I E nl

L.T.s E 01

L.T.3 E 01

L.f.9 F. nn I,.T.8 E nlL.T.8 E 01 L.T.8 E on

00 L.T.S E 01

nn L.T.8 B 01

L.T.S B 01 L.T.6 E nn ~ L.I'.6 E

L.T,S EL.T.S E 00

L.f.8 E nn L.T.7 E 01 L.T.3 E 01

CQ-144

L.T.8 E 01

L.T.7 E Ol

L.j.v E nl
L.T.7 E 01

L.T.7 E 01

L.T.1 E 02

L.T.5 E nl
L.T.6 E 01

L.T.S E.nl

Ra-226

L.T.2 E 02

L.T.2 E 02

Th-228

L.T.2 E 01

L.T.2 E 01

L.T.2 E 02

L.T.2 E 02

L.T.2 E 02

L.T.1 E 02

L.T.1 E 02

L.T.1 E 02

L.T.1 E 01

L.T.1 E 01

L.T.2 E 01

L.T.1 E'1
L.T.1 E 01

L.T.l E 01

L.T.2 E 02 L.T.l E nl

detected
measured

range

0/9 n/9 0/8 O/9 n/9 0/9 0/9 0/9 0/9 0/9



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENVIROIOIENTAL M3NITORING 1976

STATIOV NMP 2

EAST 40'URFACE

WATER (picocuries/liter)

COLLECTION
DATE GROSS AIPHA GROSS BETA TRITIUM Be-7 K-40 Mn-54 Co-58 Co-60 Zr-95

04/29/76

05/10/76

06/08/76

07/06/76

08/02/76

Oo/n7/76

10/04/76

11/OZ/76

12/06/76

L.T.3 E AO

L.T.2 E 00

L.T.3 E OO

L.T.Z E 00

L.T.2 8 OO

L.T.3 E 00

L.T.2 E Oo

L'.T.2 E 00

L.T.3 E OO

3.4+-1.0 E 00 3.3+-0.7 8 O2

2.8+-0.9 8 00 3.1+-0.7 E

4.3+-1 ~ 0 8 00 3.3+-O.7 E

02

02

4.5+-1.0 E AO 3.5+-0.7 E 02

3.4+-0.9 8 00 4.5+-O.S E O2

4.3+-1.2 8 OO 3.3+-O.7 8 02

4.7+-1.0 E Ao 3.8+-O.8 E 02

2.9+-1.0 8 OO 4.1+-0.8 8 02

3.6+-1.3 8 OO 3.1+-O.S E OZ

L.T.1 8 02 L.T.2 E 02 L.T.1 E Ol L.T.1 8 01 L.T.9 8 00 L.T.2 E Ol

L.T.1' 02 L.T.2 E 02 L.T.9 E 00 L.T.1 8 01

L.T.1 8 02 L.T.2 E 02 L.T.7 8 00 L.T.l E 01

LT9EOO LT2E01
L.T.S 8 00 L.T.2 E 01

L.T.4 E 02 L.T.S 8 02 L.T.3 E 01 L.T.4 E 01

L.T.7 8 Ol L.T.7 8 Ol L.T.6 E 00 L.T.8 8 Oo

L.T.7 8 01 L.T.l 8 02 L.T.6 8 00 L.T.7 8 00

L.T.4 E 01

L.T.6 E OO

L.T.7 E 00

L.T.S 8 Ol

L.T.1 E 01

L.T.1 E 01

L.T.9 8 Ol L.T.2 8 02 L.T.9 8 00 L.T.9 8 00 L.T.l E Ol L.T.2 E Ol

L.T.6 E Ol L.T.l 8 02 L.T.6 E 00 L.T.6 8 00 L.T.7 8 00 L.T.l.E 01

L.T.3.8 02 L.T.l E 02 L.T.7 8 00 L.T.2 8 Ol L.T.7 E OO L.T.4 E Ol

mean +-
std. dev.

detected
measured

range

COLLECTION
DATE

04/29/76

OS/IO/76

06/08/76

07/06/76

OS/02/76

OA/n7/76

10/04/76

ll/OZ/76
12/06/76

mean +-
std. dev.

0/9

Ru-103

L.T.2 E Ol

L.T.l E 01

L.T.!. E Al

L.T.1 8 Ol

L.T.7 E Oo

L.T.6 E 01

L.T.S 8 Ol

L.T.d9 8 00

L.T.1 E 01

3.8+-0.7 E Oo 3.6+-O.S 8 02

RU-106

L.T.9 8 Ol

L.T.7 E Ol

L.T.S E 01

L.T.8 8 Ol

L.T.6 8 Al

L.T.7 8 Ol

L.T.3 E 02

L.T.6 8 Ol

L.T.S 8 01

I-131

L.T.7 E Ol

L.T.6 E 01

L.T.S E 01

L.T.2 8 Ol

L.T.4 8 02

L.T.6 8 Ol

Cs-134

L.T.9 E 00

L.T.1 E Ol

L.T.9 E 00

L.T.9 8 OO

L.T.7 E Oo

L.T.S E 00

L.T.4 8 Ol

L.T.7 E Oo

L.T.6 E OO

9/9 9/9
(2.8-4.7) E Oo (3.1-4.5) E 02

0/9 O/9 0/9

Cs-137

L.T.1 8 Ol

Ba-14O

L.T.1 E 02

Cc-141

L.T.3 E 01

L.T.9
L.'; .9

L.T.6
L.T.7
L.=.4
L.T.7
L.T.6

8 00

8 OO

8 00

E OO

8 01 ~

E OO

8 OO

L.T.7 8 01 L.T.2 8 Ol

L.T.7 8 Ol L.T.2 E 01

L.T.3 8 01 L.T.l 8 Ol

L.T.2 E 04 L.T.2 E 02

L.T.4 8 O2 L.T.1 8 02

L.T.6 E 01 L.T.2 8 01

L.T.A E 01 L.T.2 8 Ol

L.T.9 E 00 L.T.8 E 01 L.T.2 8 01

0/9

CQ-144

L.T.7 8 Ol

L.T.7 E 01

L.T.7 8 Ol

L.T.7 E 01

L.T.S E 01

L.T.9 E 01

L.T.3 8 02

L.T.S E 01

L.T.S E 01

0/9

Ra-226

L.T.2 E 02

L.T.2 8 02

L.T.l 8 02

L.T.1 E O2

L.T.l 8 02

L.T.2 E 02

L.T.7 E 02

L.T.l 8 02

L.T.1 E 02

0/9

TI1-228

L.T.1 E 01

L.T.1 E 01

L.T.1 E 01

L.T.1 8 01

L.T.9 8 00

L.T.1 E 01

L.T.6 E Ol

L.T.9 E 00

L.T.9 E 00

detected
ueeeured

range

n/9 0/9 0/6 0/9 0/9 0/9 0/9 0/9 0/9 0/9
M
M
I



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENtIRONMENTAL MONITORING 1976

STATIe3N NMP 3

FITZ 20'URFACE

WATER (pico"uries/liter)

COLLECTION
DATE

04/29/76

ns/in/76
06/08/76
07/06/76

08/02/76
Oo/07/76

10/04/76

ll/n2/76
12/06/76

mean+-
std. dev.

detected

GROSS ALPHA

L.T.3 E nn

L.T.2 E 00

L.T.3 E 00

L.T.2 E 00

L.T.2 E On

L.T.3 E 00

L.T.2 E On

LT2E09
L.T.3 E 00

GROSS BETA.

3.7+-1.0 E 00

TRITIUM

4.6+-0.8 E 02

3.7+-0.4 E 00 3.8+-0.9 E 02

3.3+-0.9 E nn 2.6+-0.7 E 02

3.8+-1.0 E 00 2.5+-0.7 E 02

3.2+-0.9 E nn 3.S+-0.7 E 02

4.2+-0.4 E 00 5.4+-0.8 E 02

4.1+-1.1 E nn 3. 7+-0.9 E 02

3.6+-0.9 E 00 4.1+-0.8 E 02

3.3+-l.n E nn 4.4+-0.8 E 02

3.7+-1.3 E 00 3.7+-0.7 E 02

B -7

L.T.9 E 01

L.T.7 E nl
L.T.6 E 01

L.T.6 E Ol

L.T.S E Ol

L.T.3 E 02

L.T.6 E 01

L.T.S E 01

L.T.8 E Ol

K-40

LeT.2 E 02

L.T.2 E 02

L.T.2 E 02

L.T.1 E 02

L.T.l E 02

L.T.2 E 02

L.T.7 E Ol

L.T.1 E 02

L.T.1 E 02

Mn-54

L.T.6 E 00

Co-58

L.T.S E 00

L.T.6 E 00 L.T.7 E 00

L.T.6 E 00

L.T.6 E 00

L.T.S E 00

L.T.1 E 01

L.T.6 E 00

L.T.6 E 00

L.T.7 E 00

L.T.1 E 01

L.T.2 E 01

L.T.S E 00

L.T.4 E 00 L.T.S E 00

L.T.6 E 00'.T.7 E nn

Co-60

L.T.7 E 00

L.T.6 E 00

L.T.6 E 00

L.T.6 E 00

L.T.1 E 01

L.T.8 E 00

L.T.6 E 00

Zr-95

L.T.I E Ol

L.T.1 E 01

L.T.I E 01

L T.l E 01

L.T.2 E 01

L.T.S E 01

L.T.1 E 01

L.T.S E 00 L.T.9 E 00

L.T.6 E 00 L.T.1 E 01

measured

range

0/9 9/9 9/9
(3.3-4.2) E 00 (2.5-5.4) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

4/29/76
os/ln/76
06/ns/76
'07/06/76

08/n2/76

09/07/76

10/04/76

11/02/76

12/06/76

RU-103

L.T.l E 01

L.T.1 E nl
L.T.S E 00

L.T.8 E 00

L.T.1 E 01

L.T.7 E 01

L.T.9 E On

Ru-106

L.T.6 E 01

L.T.6 E 01

L.T.S E nl
L.T.6 E 01

L.T.7 E 01

LT9EOl
L.T.S E 01

L.T.l E nl L.T.6 E 01

L.T.7 E 00 L.T.4 E 01

I-131 CS-134

L.T.7 E 00

L.T.7 E 01

L.T.4 E Ol

L.T. 9 E 00

L.T.6 E 00

L.T.S E 00

L.T.6 E 00

L.T.S E 01 L.T.7 E 00

L.T.4 E 01 L.T.6 E nn

L.T.4 E 01 L.T.7 E 00

L.T.2 E nl L.T.8 E 00

Cs-137

L.T.7 E 00

Ba-140

L.T.l E 02

Ce-141

L.T.2 E nl
Ce-i44

L.T.6 E Ol

Ra-226

L.T.1 E 02

Th-228

L.T.I E 01

L.T.6 E On L.T.S E 01

L.T.1 E 01 L.T.4 E 01

L.T.2 E 01

L.T:2 E Ol

L.T.S E Ol L.T.1 E 02 L.T.9 E 00

L.T.1 E 02

L.T.1 E 02

L.T.S E 01 L.T.l E 01

L.T.1 E 01

L.T.7 E 00

L.T.7 E 00

L.T.1 E 01

L.T.9 E 00

L.T.B E 00

L.T.S E 00

L.T.7 E On

L.T.2 E 04 L.T.2 E 02 L.T.9 E 01

L.T.7 E 01 L.T.l E 01 L.T.3 E 01

L.T.S E 01 L.T.1 E 01 L.T.4 E nl
L.T.9 E 01 L.T.2 E 01 L.T.S E 01

L.T.7 E nl
L.T.S E Ol

L.T.l E 02

L.T.6 E 00 L.T.6 E Ol 'L.T.2 E 01 L.T.S E Ol L.T.l E 02 L.T.9 E 00

L.T.6 E 00 L.T.4 E 01 L.T.l E 01 L.T.4 E 01 L.T.8 E 01 L.T.7 E 00

mean +-
std. dev.

detected
eeeecred

range

0/9 0/9 0/6 0/9 0/9 0/9 0/9 0/9 0/9 0/9



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENVIRONMENTAL MONITORING 1976

STATION NMP 4

FITZ 40'URFACE

WATER (picocuries/liter)

COLLECTION
DATE

04/29/76

os/ln/76
n6/n8/76

07/06/76

08/02/76

09/07/76
l

10/04/7P

11/02/76

12/06/76

TRITIIRI

4.0+-0.7 E 02

GROSS ALPHA GROSS BETA

2.3+-0.9 E onL.T.3 E 00

L.T.2 E 00

L.T.3 E 00

L.T.2 E On

L.T.2 E 00-

L.T.3 E On

L.T.2 E 00

. L.T.2 E 00

L.T.3 E 00

B 02

B 02

B 02

3.8+-0.9 E On 3.5+-0.8

3. 3+-1,0 E 00 4.0t-0,8
3.3+-1.3 E 00 2.9+-0.7

3.4+-1.0 E 00 3.3+-0.7 B 02

3.8+-1.0 E 00 3.6+-0.7 E 02

3.8+-1.0 E nn 3.5+-0.7 E 02

3.8+-1.0 E no 3.7+-0.7 E 02

4.4+-1.2 E no 3.7+-0.8 E 02

Be-7

L.T.1 E 02

K-40

L.T.1 E 02

Mn-54

L.T.9 E 00

Co-58

L.T.1 E 01

Co-6n

L.T.4 E 01

Zr-95

L.T.2 E 01

L.T.8 B ol L.T.9 E 01 L.T.7 E 00 L.T.7 E 00 L.T.6 E 00 L.T.1 E 01

L.T.8 E 01 L.T.1 E 02 .L.T.8 E 00 L.T.8 E 00 L.T.1 E 01 L.T.1 E 01

I..T.9 B nl L.T.l E 02 L.T.7 E 00 L.T.& E 00 L.T.? E 00 L.T.l E 01

L.T.6 E nl L.T.9 E Ol L.T.6 E 00 L.T.7 B 00 L.T.8 E 00

L.T.3 E 02 L.T.l E 02 L.T.7 E 00 L.T.2 E 01 L.T.6 E 00

LTT.l E 01

L.T.4 E 01

L.T.6 B Ol„

L.T.7 B nl
L.T.8 E 01

L.T.1 B 02

L.T.6 E 00

L.T.S E 00

L.T.7 E 00

L.T.6 E On

L.T.7 E 00

L.T.S E 00

L.T.1 E 01

L.T.l E 01

I..T.6 E Ol L.T.l E 02 L.T.5 E 00 L.T.7 E 00 L.T.S E 00 L.T.l E Ol

mean d-
std. dev.
detected
ceeecred

range

0/9

3. 5+-0.6 E 00 3.6+-0. 3 E 02

9/9 9/9

(2 '+-4.4) E 00, (2.9-4.0) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/29/76

05/10/76

06/n8/76
07/n6/76
08/02/76

09/07/76

10/04/76

11/02/76

12/06/76

Ru-103

L.T.1 E nl
L.T.1 F. 01

L.T.1 E nl
L.T.1 E 01

L.T.8 E on

L.T.S E 01

Ru-106

L.T.8 B 01

L.T.6 E 01

L.T. 7 E 01

L.T.7 E 01

L.T.6 E 01

L.T.7 E nl

L.T.9 E 00

L.T.9 E 00

L.T.6 E nl
L.T.S E 01

L.T.9 E nn L.T.S E 01

I-131 Cs-134

L.T.9 E 00

Cs-137

L.T.9 E 00

Ba-140

L.T.1 E 02

Ce-141

L.T.2 E 01

Ce-144

L.T.6 E 01

Ra-226

L.T.1 E 02

Th-228

L.T.1 E 01

L.T.8 E no L.T.S E 01 L.T.2 E Ol L.T.7 E nl L.T.2 E 02 L.T.1 E Ol

L.T.9 E 00 L.T.6 E 01 L.T.2 E 01 L.T.S E 01 L.T.1 E 02 L.T.1 E 01
L.T.4 E nl L.T.7 E on

L.T.S E nl L.T.8 E 00

L.T.S E 01 L.T.8 E 00

L.T.2 E 01 L.T.7 E 00

L.T.2 E 02

L.T.8 E 01

L.T.1 E 01

L.T.7 E 00

L.T.l E 01

L.T.1 E 01

L.T.8 E nn L.T.6 E 01 L.T.2 E 01 L.T.8 E Ol

L.T.8 E 00 L.T.3 E 01 L.T.9 E 00 L.T.3 E 01

L.T.6 E 00 L.T.1 E 04 L.T.1 E 02 L.T.6 E 01 L.T.1 E 02L.T.7 E 00

L.T.S E 01 L.T.6 E 00

L.T.S E 00

L.T.7 E 00 L.T.S E 01 L.T.1 E Ol L.T.4 B Ol L.T.9 B Ol L.T.8 E 00

L.T.S E 00 L.T.8 E nl L.T.2 E nl L.T.S E 01 L.T.1 E 02 L.T.l E Ol

L.T.6 E 01 L.T.6 E 00 . L.T.6 E G~ L.T.7 E 01 L.T.2 E 01 L.T.6 B 01 L.T.1 E 02

mean +-
std. dev.

detected
measured

range

0/9 0/9 n/6 0/9 n/9 0/9 0/9 0/9 0/9



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENVIRONMENTAL MONITORING 1976

STATION NMP 5

NEST 20'URFACE

NATER (picccuries/liter)

COLLECTION
DATE

04/29/76

05/10/76

06/08/76

07/06/76

08/02/76

09/07/76

10/04/76

11/02/76

12/06/76

TRITIUM

2.6+-0.7 E 02

GROSS ALPHA GROSS BETA

L.T.3 E 00

L.T.3 E 00

L.T.3 E 00

L.T.2 E 00

L.T.2 E 00

L.T.3 E 00

L.T.2 E 00

.L.T.2 E 00

L.T.4 E 00

3.4+-1.0 E 00

3.5+-1.0 E 00 2.7+-0.7 E 02

2.9+-1.0 E 00 2.7+-0.7 E 02

4.1+-1.0 E 00 3.8+-0.7 E 02

3.2+-0.9 E 00 4.5+-0.7 E 02

5.0+-1.2 E 00 5.8+-0.7 E 02

4.1+-0.9 E 00 3.6+-0.8 E 02-

,3.8+-1.0 E 00 3.7+-0.8 E 02

4. 3+-1.4 E 00 2.4+-0.7 E 02

K-40

L.T.9 E 01

Co-58

L.T.8 E 00

bfn-54

L.T. 8 E 00

Be-7

LeT.8 E Ol

Co-60

L.T.7 E 00

L.T.8 E 00

L.T.S E 09

I..T.S E 00

L.T.S E 00

L.T.9 E 00

L.T.S E 00

L.T.S E 00

Zr-95

L.T.2 E 01

L.T.2 E 01

L.T.1 E 01

L.T.l E 01

L.T.7 E 00

L.T.1 E 01

L.T.6 E 00

L.T.2 E 01

L.T.9 E 00

L.T.6 E 00

L.T.9 E 01 L.T.2 E 02 L.T.9 E 00

L.T.7 E 01 L.T.S E 01 L.T.6 E 00

L.T.9 E 01 L.T.2 E 02 L.T.9 E 00

LeT.6 E 01 L.T.S E 01 L.T.6 E 00

L.T.3 E 02 L.T.l E 02 L.T.9 E 00

L.T.1 E 02 L.T.2 E 02 L.T.8 E 00

L.T.2 E 01

L.T.1 E 01

L.T.S E 01

L.T.2 E 01

L.T.1 E 01L.T.4 E 01 L.T.S E 00L.T.S E Ol

L.T.8 E Ol L.T.l E 02 L.T.6 E 00 L.T.7 E 00 L.T.6 E 00 L.T.l E Ol

nean +-
std. dev.

detected
measured

range

0/9

3.8+-0.6 E 00 3.5+-1.1 E 02

9/9 9/9
(2.9-5.0) E 00 (2.4-5.8) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTIOil
DATE

04/29/76

05/10/76

06/08/76

07/06/76

08/02/76

n9/07/76

10/04/76

11/02/76

12/06/76

mean+-
std.dev.

Ru-103

L.T.1 E 01

L.T.1 E 01

L.T.8 E 00

L.T.1 E 01

L.T.S E 00

L.T.6 E 01

L.T.1 E Ol

L.T.6 E 00

L.T.1 E 01

Ru-106

L.T. 7 E 01

I-131 Cs-134

L.T.7 E 00

Cs-137

L.T.7 E 00

Ba-140

L.T.1 E 02

Ce-141

L.T.l E 01

Ce-144

L T.3 E 01

Ra-226

L.T.S E 01

Th-228

L.T.7 E 00

L.T.S E Ol L.T.7 E 01 L.T.S E 00 L.T.S E 00 L.T.7 E Ol L.T.2 E 01 L.T.7 E 01 L.T.2 E 02 L.T.1 E 01

L.T.6 E 01 L.T.4 E Ol L.T.7- E 00

L.T.S E 01 L.T.6 E 01 L.T.1 E 01

L.T.7 E 00 L.T.S E 00 L.T.1 E 01

L.T.1 E 01 L.T.7 E 01 L.T.2 E OI

L.T.S E 01

L.T.8 E

L.T.4 E

L.T.6 E

01 L.T.9 E 01

Ol L.T.4 E Ol

01

I..T.7 E no

L.T.8 E 00

LeT.S E no

L.T.6 E 00

L.T.9 E 00 L.T.2 E 04 L.T.l E 02

L.T.2 E 01

L.T.8 E 00

L.T.2 E 01

L.T.8 E 00 L.T.1 E 02

L.T.S E 00 L.T.4 E 01

L.T.6 E 00 L.T.1 E 02

L.T.3 E 01

LT.7 E 01

L.T.6 E 01

.L.T.6 E 01

L.T.7 E 01

L.T.2 E Ol

L.T.S E 01

L.T.7 E Ol

L.T.2 E 02

L.T.1 ~ E 02

L.T.1 E 02

L.T.l E 02

L.T.6 E Ol

L.T.1 E 02

L.T.7 E 00

L.T.1 E 01

L.T.l E 01

L.T.1 E Ol

L.T.1 E
01'.T.5

E 00

L.T.9 E 00

L.T.1 E 02 L.T.2 E 01 L.T.6 E 00 L.T.6 E 00 L.T.3 E 01 L.T.2 E 01

detected
measured

range

0/9 0/9 0/6 0/9 0/9 0/9 0/9 0/9 0/9 0/9



NINE MlLE POINT/FITZPATRICK GENERATiNG STATION

ENVIRONMENTAL MONITORING 1976

STATION NMP 6

WEST 40'URFACE

WATER (picocuries/liter)

COLLECfION
DATE

04/29/76

05/10/76

06/08/76

07/06/76

08/02/76

09/07/76

10/04/76

'l/02/76
12/06/76

GROSS ALPHA GROSS BETA TRITIUM

4.1+-0.7 E 02L.T.2
L.T.2

L.T.3
L.T.2
L.T.3
L.T. 3

L.T,2
L.T.2

E 00

E 00

3.1+-0.9 E 00

E 00

E 00

E 00

E 00

B 00

E 00

E 00L.T.3

2.5+-0.9 E 00 2.4+-0.7 E 02

3.8+-1.0 E 00 3.4+-0.7 E 02

3.5+-1.0 E 00 3.8+-0.7 E 02

4.5+-leo E On 4.1+-0.7 E 02

S.l+-1.2 E 00 3.5+-0.7 E 02

3.8+-0.9 E 00 4.4+-0.8 E 02

3.0+-1.0 E 00 4.1+-0.8 E 02

3 '+-1.3 E 00 2.7+-0.7 E 02

Be-7

L.T.1 E 02

K-40

L.T.9 E 01

Mn-54

L.T.6 E 00

Co-58

L.T.9 E 00

Co-60

L.T.6 E 00

Zr-95

L.T.2 E 01

L.T.9 E 01 L.T.1
L.T.S E 01 L.T.S

E 02

E 01

L.T.7 E 00 L.T.8 E 00 L.T.7 E 00 L.T.2 E 01

L.T.4 E 00 L.T.S B 00 L.T.4 E 00 L.T.1 E 01

L.T.S E 01 L.T.l E 02 . L.T.4 E 00 L.T.S E 00 L.T.4 E 00 L.T.l E Ol

L.T.7 E 01 L.T.1 E 02 L.T.6 E 00 L.T.7 E 00 L.T.6 E 00 L.T.1 E 01

L.T.6 E 01 L.T.l E 02 L.T.6 E 00 L.T.6 E 00 L.T.6 E 00 L.T.l E Ol

L.T.7 E Ol L.T.1 E 02 L.T.6 E 00 L.T.7 E 00 L.T.6 E 00 L.T.1 E Ol

L.T.7 E 01 L.T.2 E 02 L.T.7 E 00 L.T.S E 00 L.T.7 E 00 L.T.1 E 01

L.T.2 E 02 L.T.S E 01 L.T.7 E 00 L.T.2 E 01 L.T.6 E 00 L.T.4 E 01

mean +-
std. dev.

detected
eeeecred

range

0/9

3.7+-0.8 E 00 3.6+-0.7 E 02

9/9 9/9

(2.5-5.1) E 00 (2.4-4.4) E 02

0/9 0/9 0/9 0/9 0/9 0/9

COLLECTION
DATE

04/29/76

05/10/76

06/08/76

07/06/76
OS/O2/76

09/07/76

10/04/76

11/02/76

12/06/76

Ru-103

L.T.1 E 01

L.T.9 E 00

L.T.7 E 00

L.T.9 E on

LeT.S E OO

L.T.5 E 01

Ru-106

L.T.7 E 01

L.T.6 E 01

L.T.S E 01

L.T.6 E 01

LT7E01
L.T.7 E 01

L.T.7 E 00

L.T.7 E 00

L.T.4 E 01

L.T.4 E 01

L.T.1 E 01 . L.T.6 E 01

I-131 Cs-134

L.T.7 E 00

L.T.S E 01 L.T.7 B 00

L.T.4 E 01

L.T.4 E 01

L.T.2 E 01

LT6EOO
L.T.7 E 00

L.T. 8 E 00

L.T.7 E 00

L.T.1 E 02 L.T.7 E 00

L.T.4 B Ol L.T.S B 00

L.T.S E 00

Cs-137

L.T.7 E 00

Ba-140

L.T.1 E 02

Ce-141

L.T.3 E 01

Ce-144

L.T.7 E 01

Ra-226

L.T.2 E 02

TI1-228

L.T.1 E 01

LT2E01
L.T.2 E 01

L.T.6 E 00 L.T.4 E 01

L.T.S E 01L.T.7 E 00

L.T.l E 01

L.T.7 E 00

L.T.4 E 01 L.T.2 E 01

L.T.1 E 04 L.T.9 E 01

L.T.7 E 00 L.T.8 E 01 L.T.3 E 01

L.T.S E no L.T.4 B Ol L.T.2 E 01

L.T.S E 00 L.T.6 B Ol L.T.2 E Ol

L.T.6 E 01

L.T.S E Ol

L.T.S E 01

L.T.4 E 01

L.T.7 E Gl

L.T.S E 01

L.T.4 E 01

L.T.1 E 02 L.T.1 E 01

L.T.1 E 02 L.T.1 E 01

L.T.1 E 02

L.T.7 E 01

L.T.2 E 02

L.T.1 E 02

L.T.1 E 01

L.T.7 E 00

L.T.1 E 01

L.T.8 B 00

L.T.1 B 02 L.T.8 E 00

L.T.6 E 00 L.T.6 E OI L.T.2 E 01 L.T.S E 01 L.T.I E 02 L.T.9 E 00

mean+-
std. dev.
detected
measured

range

,0
0/9 0/9 0/6 0/9 0/9 0/9 0/9 0/9 0/9 0/9

M
M
I



NINE l!ILE POINT/FITZPATRICK GENERATING STATION

ENVIRONNENTAL MONITORING 1976

STATION NNP A

FITZ 25'URFACE

MATER (pico"uries/liter)

COLLECTION
DATE

06/18/76

07/19/76

08/09/76

09/13/75

10/11/76

11/09/76

12/08/76

mean +-
std. dev.

GROSS ALPHA GROSS BETA 'TRITIUM

3.9+-0.7 E 023.1+-0.7 E 00L.T.3 E 00

L.T.2 E 00

L.T.2 E 00

L.T.2 E 00

L.T.2 E 00

L.T.4 E 00

L.T.3 B 09

4.0+-0.5 B 00 3.6+-0.3 E 02

4.2+-1.1 E 00 4.0+-0.7 E 02

4.2+-1.0 E 00 3.2+-0.7 E 02

4.S+-1.2 E 00 3.8+-0.8 E 02

4. 2+-1. 0 E 00 3. 8+-O. 8 E 02

4.3+-1.2 E 00 3.3+-0.7 E 02

3.5+-1.3 E 00 3.3+-0.7 E 02

Be-7

L.T.8 E 01

K-40

L.T.1 E 02

Mn-54

L.T.7 E 00

L.T.8 E 01 L.T.8 E 01

L.T.8 E 01 L.T.2 E 02

L.T.7 E 00

L.T.9 E 00

L.T.3 E 02

L.T.7 E 01

L.T.7 E 01

L.T.8 E 01

L.T.1 E 02 L.T.8 E 00

L.T.1 E 02 L.T.6 E 00

L.T.1 E 02 L.T.5 E 00

L.T.1 E 02 L.T.6 E 00

Co-53

L.T:8 E 00

Co-60

L.T.6 E 00

Zr-95

L.T.1 E Ol

. L.T.9 E 00 L.T.1 E 01

L.T.3 E 01 L.T.l E 01

L.T.8 E 00 L.T.S E 00

L.T.6 B 00 "L.T.S E 00

L.T.7 B 00 L.T.6 E 00

L.T.2 E Ol

L.T.S E Ol

L.T.1 E 01

L.T.1 E 01

L.T.l E 01

L.T.8 E 00 L.T.6 E 00 L.T.1 E 01

detected
measured

range

O/7 7/7 7/7

(3.1-4.5) E 00 (3.2-4.0) E 02

0/7 0/7 0/7 O/7 O/7 O/7

COLLECTION
DATE

06/18/76

07/10/76

08/09/76

oe/13/76

10/11/76

11/09/76

12/08/76

mean+-
std; dev.

RQ-103'.T.l

E 01

L.T.1 E 01

L.T.9 E 00

L.T.7 B 01

L.T.1 E 01

L.T.D E 00

L.T.1 E 01

Ru-196

L.T.6 E 01

L.T.7 E 01

L.T.8 E 01

L.T.8 E 01

L.T.6 E 01

L.T.S- E 01

L.T.6 E 01

I-131

L.T.7 E 01

Cs-134

L.r.7 E nn

L.T.S E 01 L.T.8 E W

L.T.2 E 01 L.T.1 E 01

L,T.7 F. 01

L.T.D E 00

L.T.6 E 00

L.T.S E 01 L.T.6 E 00

LT6E00

Cs-137

L.T.7 E 00

Ba-140

L.T.7 E 01

L.T.8 E 00 L.T.6 E Ol

L.T.D E 00 L.T.3 E 01

L.T.1 E 01 L.T.1 E 04

L.T.6 E 00 L.T.8 E 01

L.T.6 E 00 L.T.6 E Ol

L.T.7 E 00 L.T.8 E 01

Ce-141

L.T.3 E 01

L.T.2 E 01

L.T.2 E 01

L.T.1 E 02

L.T.2 E 01

L.T.2 E 01

L.T.2 E 01

Ce-144

L.T.7 E 01

Ra-226

L.T.2 E 02

Th 228

L.T.1 E ol

L T 6 E 01 L T.2 E 02

L.T.7 E 01

L.T.6 E 01

L.T.6 E 01

L.T.S E 01

L.T.l E 02

L.T.1 E 02

L.T.1 E 02

L.T.1 E 02

L.T.l E ol
L.T.1 E 01

L.T.1 E 01

L.T.1 E 01

L.T.1 E Pl

L.T.7 E 01 L.T.2 E 02 L.T.1 E 01

detected
measured

range

0/7 0/7 0/5 0/7 0/7 0/7 0/7 O/7 0/7 O/7



NINE HILE POINT/FITZPATRICK GENERATING STATION

ENVIRONMENI'AL I IONITORINC 1976

STATION NMP B

FITZ 25'01TOH
WATER (picocuries/liter)

COLLECTION
DATE

06/18/76
07/19/76

08/09/76

09/13/76

10/ll/76
11/09/76

12/08/76

GROSS ALPHA

L.T.3 E 00

L.T.2 E 00

I.T.2 E 00

L.T.3 E 00

L.T.2 E 00

L.T.4 E 00

.L.T.4 E 00

GROSS BETA

2.7+-0.9 E 00

TRITIUM

4.2+-0.7 E 02

5.9+-1.1 E 00

4.9+-1.2 E 00

3.7+-0.8 B 02

2.8+-0.8 E 02

S.O+-1.4"E 00 2.2+-0.7 E 02

3.6+-1.0 E 00 3.2+-0.7 E 02

4.4+-1.0 E 00 4.5+-O.S E 02

4.5+-1.4 E 00 3.4+-0.7 E 02

Be-7

L.T.1 E 02

K-40

L.T.2 E 02

Mn-54

L.T.S E 00

Co-58

L.T.1 E 01

Co-60

L.T.9 E 00

Zr-95

L.T.2 E 01

L.T.6 B 01

L.T.3 E 02

L.T.2 E 02 L.T.6 E 00 L.T.S E 00 L.T.S E 00 L.T.l E Ol

L.T.9 E 01 L.T.7 E 00 L.T.2 E 01 L.T.S E 00 L.T.4 E 01

L.T.l E 02 L,T.2 E 02 L.T.9 E 00 L.T.l E Ol L.T.9 E 00 L.T.2 E 01

L.T.8 B 01 L.T.2 E 02 L.T.6 E 00 L.T.8 E 00 L.T.7 E 00 L.T.1 E Dl

L.T.l E 02 L.T.2 E 02 L.T.S E OII L.T.9 E 00 L.T.7 E 00 L.T.2 E 01

L.T.7 E 01 L.T.2 E 02 LeT.6 E 00 L.T.6 E 00 L.T.7 E 00 L.T.l E Ol

mean +-
std. dev.

deeeeeed
eeaeared

range
0/2

4.4+-1.0 E 00 3.4+-0.8 E 02

7/7 '/7
(2.7-5.9) E 00 (2.2-4.5) E 02

0/7 0/7 0/7 0/7 0/7 0/7

COLLECTION
DATE

06/18/76
07/19/76

08/09/76

09/13/76

10/11/76

11/09/76

12/08/76

Ru-103

L.T.l E 01

L.T.9 E 00

L.T.6 E 00

L.T.S E 01

L.T.1 E 01

L.T.1 E 01

L.j.l E 01

Ru-106

L.T.S E 01

L.T.S E 01

L.T.S E 01

L.T.7 E 01

L.T.9 E 01

L.T.6 E Ol

L.T.7 E 01

I-131

L.T.8 E 01

Cs-134

L.T.9 E 00

L.T.4 E 01 L.T.7 E 00

L.T. 1 E 01 L.T.6 E 00

L.T.7 E 00

L.T.l E 02 L.T.9 E 00

L.T-6 E 01 L.T.S E 00

L.T.S E 00

Cs-137

L.T.9' 00

Ba-140

L.T.8 E Ol

Ce-141

L.T.2 E 01

Ce-144

L.T.7 E 01

Ra-226

L.T.1 E 02

Th-228

L.T.1 E 01

L.T.l E 01

L T.7 E 00

L.T.1 E 02

L.T.6 E 01

L.T.8 E 00 L.T.l E 02

L.T.3 E Ol

L.T.2 E 01

L.T.3 E 01

L.T.7 E 01 L.T.2 E 02 L.T.1 E 01

L.T.5 E 01 L.T.1 E 02 L.T.1 E 01

L.T.& E 01 L.T.2 E 02 L.T.1 E 01

L.T.7 E 00 L.T.S E 01 L.T.2 E 01 L.T.S E 01 L.T.1 E 02 L.T.9 E 00

L.T.6 E 00 L.T.2 E Ol L.T.l E 01 L.T.S E Ol L.T.l E 02 L.T.9 E 00

L.T.8 E 00 L.T.1 E 04 L.T.S E 01 L.T.4 E 01 L.T.S E 01 L.T.8 E 00

mean +-
std. dev.

detected
measured

range .
0/7 0/7 0/5 0/7 0/7 0/7 , 0/7 0/7 0/7 0/7



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENVIRONMENTAL !4ONITORING 1976

STATION NMP C

COLLECTION
DATE

06/18/76

07/19/76

08/09/76

09/13/76

10/11/76

11/09/76

12/08/76

mean+-
std. dev.

GROSS ALPHA GROSS BETA TRITIUM

4.1+-0.7 E 022.3+-0.9 E 00L.T.3 E 00

L.T.2 E 00

L.T.2 E 00

L.T.3 E 00

L.T.2 E 00

L.T.4 E 00

L.T.3 E 00

4.8+-1.2 E 00

3.0+-1.3 E On

5.6+-0.8 E 02

2.7+-0.8 E 02

3.6+-0.8 E n0 3.6+-1.0 E 02

4.2+-1.0 E 00 3.1+-0.7 E n2

3.4+-1.0 E 00 3.6+-0.7 E 02

3.9+-1.2 E 00 3.3+-0.7 E 02

3.8 -0.9 E 00 2.9d-0.7 E 02

FITZ 45'HRFACE
WATER (picocuries/liter)

Be-7 K-40

L.T.7 E 01 L.T.1 E 02

L.T.8 E 01 L.T.1 E 02

L.T.7 E 01 L.T.1 E 02

Mn-54

L.T.6 E On

Co-S8

L.T.7 E 00

L.T.8 E 00 L.T.9 E 00

L.T.9 E 00

L.T.2 E 01

L.T.7 E 00

L.T.S E 00

L.T.1 E 01

L.T.7 E 00

LeT.6 E Ol

L.T.1 E 02

L.T.l E 02 L.T.4 E 00

L.T.2 E 02 L.T.9 E 00

L.T.3 E 02 L.T.2 E 02 L.T.9 E 00

L.T.7 E 01 L.T.l E 02 L.T.6 E 00

Co-6n

L.T.6 E 00

L.T.1 E 01

L.T.I E 01

Zr-95

L.T.l E 01

L.T.2 E 01

L.T.2 E 01

L.T.4 E 00

L.T.1 E 01

L.T.1 E 01

L.T.2 E 01

L.T.7 E 00 L.T.4 E 01

L.T.S E 00 L.T.1 E 01

detected
measured

range

0/7 7/7 7/7
(2.3-4.8) E 00 (2.7-5.6) E 02

0/7 0/7 0/7 0/7 n/7 0/7

COLLECTION
DATE

06/18/76

07/19/76
08/09/76
09/13/76

IO/11/76

il/09/76
12/18/76

mean +-
std. dev.

Ru-103

L.T.9 E 00

L.T.1 E i)l
L.T.8 E .00

L.T.S E 01

L.T.9 E 00

L.T.7 E 00

L.T.2 E 01

RQ-106

L.T.6 E 01

L.T.6 E Ol

L.T.8 E 01

L.T.8 E 01

L.T.S E 01

L.T.4 E 01

L.T.8 E Ol

I-131

L.T.6 E 01

Cs-134

L.T.6 E 00

L.T.7 E 01

L.T.S E 01

I..T.8 E no

L.T.6 E 00

L.T.S E 00

L.T.9 E 00

L.T.S E 01 L.T.8 E 00

L.T.1 E 01 L.T.8 E 00

Cs-137

L.T.6 E 00

Ba-140

L.T.6 E 01

CQ-141

L.T.2 E 01

Ce-144

L.T.S E 01

Ra-226

L.T.1 E 02

T}i-228

L.T.9 E 00

L.T.9 E 00 L.T.3 E Ol = L.T.l E Ol L.T.S E Ol

L.T.7 E 00 L.T.1 E 04 L.T.2 E n2 L.T.9 E 01

L.T.6 E 00 L.T.7 E Ol L.T.2 E Ol

L.T.1 E 01L.T.4 E OlI..T.S E on

LT.1 E 01 L.T.1 E 02 L.T.3 E 01

L.T.6 E 01

L.T.4 E 01

L.T.8 E 01

L.T.I E 02

L.T.2 E 02

L.T.1 E 02

L.T.8 E 01

L.T.2 E 02

L.T.l E 01

'L.T.2 E 01

L.T.l E nl
L.T.7 E 00

L.T.l E 01

L.T.9 E 00 L.T.6 E 01 L.T.2 E Ol L.T.S E 01 L.T.l E 02 L.1'.I E 01

detected
eeeeered

range

0/7 0/7 0/5 0/7 0/7 0/7 0/7 0/7 0/7 0/7



NINE MILE POINT/FITZPATRICK GENERATING STATION

ENVIRONMENTAL MONITORING 1976

STATION NMP D

FITZ 45'OTTOM

WATER (picocuries/liter)

COLLECTION
DATE

.. 06/18/76
07/19/76

08/09/76
09/13/76 .

10/11/76

ll/09/76
12/08/76

GROSS ALPHA GROSS BETA TRITIUM

4.4+-0.7 E 022.7+-0.9 E 00L.T.2 E on

L.T.2 E 00

L.T.2 E no

L.T.1 E 00

L.T.3 E nn

LT4EOO
L.T.5 E nn

L.T.2 E 00 3.3+-0.7 E 02

4.8+-1.0 E 00 3.1+-0.7 E 02

3.8+-1.1 E 00 4.1+-0.8 E 02

4.6+-1.5 E 00 2.2+-0.8 E 02

8.3+-1.3 E 00 3.3+-0.7 E 02

4.5+-1.0 E 00 2.9+-0.7 E 02

Be-7

L.T.8 E 01

K-40

L.T.1 E 02

Ma-54

L.T.8 E 00

Co-58

L.T.9 E 00

Co-60

I..T.7 E no

Zr-95

L.T.2 E 01

L.T.7
L.T.S
L.T.S

E 01

E 01

E 01 L.T.8 E 01 L.T.2 E 00 L.T.4 E 00 L.T.1 E 00 L.T.8 E 00

L.T.l E 01 L.T.8 E 00 L.T.2 E OlL.T.1 E 02 L,T.2 E 02 L.T.7 E 00

L.T.6
L.T.8

E 01

E 01

L.T.8 E 01 L.T.6 E 00 L.T.7 E 00 L.T.6 E no L.T.l E 01

L.T.2 E 02 L.T.6 E 00 L.T.8 E 00 L.T.6 E 00 L.T.1 E 01

L.T.l E 02 L.T.7 E 00 L.T.8 E on L.T.6 E 00 L.T.l E Ol

L.T.8 E 01 L.T.7 E 00 L.T.7 E 00 L.T.8 E 00 L.T.1 E 01

mean +-
std.dev.
detected
measured

range

0/7

4.8+-1.9 E 00 3.3+-0.7 E 02

6/7 7/7

(2,7-8.3) E 00 (2.2-4.4) E 02

0/7 0/7 O/7 0/7 0/7 0/7

COLLECTION
DATE.

06/18/76
n7/19/76

n8/n9/76
09/13/76

10/ll/76
11/09/75

12/08/76

Ru-103

L.T.1 E 01

L.T.9 E nn

L.T.7 E 00

L.T.1 E 01

L.T.1 E 01

L.T.9 E 00

L.T.1 E nl

Ru-106

L.T.7 E nl
I-131

L.T.7 E

01's-134
L.T.8 E no

L.T.S E 01 L.T.3 E 01 L.T. 7 E 00

L.T.2 E 01

L.T.9 E 01

L.T.5 E 01

L.T.6 E 01

L.T.2 E 00

L.T.l E 02 L.T.9 E no

L.T.S E 01 L.T.6 E 00

L.T.7 E 00

L.T.S E nl . L.T.l E 01 L.T.6 E nn

Cs-137

L.T.9 E 00

Ba-140

L.T.7 E 01

Ce-141

L.T.2 E 01

Ce-144

L.T.S E Ol

Ra-226

L.T.1 E 02

T11-228

I,.T.l E 01

L.T.7 E oo L,T.4 B 01 L.T.) E 01 L.T.3 B ol
L.T.8 E 00 L.T.2 E 01 L.T.8 E 00 L.T.3 E 01

L.T.7 E 01

L.T.8 E 01

L.T.7 E 00

L.T.7 E 00

L.T.7 E 00 L.T.6 E 01 L.T.1 E 01 L.T.4 E 01

L.T.7 E 00 L.T.1 E 02 L.T.2 E Ol L.T.5 E 01

L.T.9 E 01

L.T.l E 02

L.T.8 E 00

L.T.1 E ol

L.T.l E 00 L.T.2 E 03 L.T.2 E 01 L.T.9 E on L.T.2 E 01 L.T.2 E 00

L.T.8 E 00 L.T.1 E 02 L.T.2 E Ol L.T.7 E 01 L.T.2 E 02 L.T.1 E Ol

mean +-
std. dev.

detected
measured

range

0/7 O/7 n/5 0/7 0/7 O/7 0/7 0/7 0/7 0/7

M
M

3
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IV. DISCUSSION OF RESULTS

The results of the radioanalysis of the water samples from the

ten locations on Lake Ontario are presented in Section III of this report.

Gross beta and tritium activity were detected for all of the stations monitored

except the September 13, 1976 collection at FITZ-45 ft. station, bottom sample,

and the mean + standard deviation of the monthly collections are entered on the

accompanying Trends Plots.

A. Gross Beta

Average gross beta activity at the Nine Mile Point - Lake Ontario

monitoring stations continued in the range monitored since 1973. The mean

range during 1'976 varied from 3.5 + 0.6 to 4.8 + 1.9 picocuries/liter of water.

In 1975 the mean range varied from 3.4 to 5.0 picocuries/liter indicating no

l
change in the content of beta emitters over the years.~ These results compare to the published measurements of 3 to 5 pico-

curies/liter issued in the 1975 quarterly Environmental Radiation Bulletins,

Numbers 75-1 through 75-'4 for the Oswega City Hall Tap (Lake Ontario). Copies

of this report were obtained from the New York State Department of Environmental

Conservation.

B. Gross Aloha

Measurements of gross alpha activity were below the limits of detec-

tion of the monitoring procedure. The highest limit of detection was L.T. 5

picocuries/liter. The majority of the measurements of limits of detection

were L.T. 2 or L.T. 3 picocuries/liter, a function of *the weight of dissolved

and/or suspended material in the water sample. Normally we expect to detect

alpha emitters in the sediment/silt of the .lake with negligible dissolved salts



~TELEDYNE .
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C. Tritium

During 1976 the mean tritium levels at each monitoring station

varied from 330 +'70 to 380 + 90 picocuries/liter. The range of each monthly

measurement varied from .a minimum of 220 to a maximum of 580 picocuries/liter.

During 1975 the minimum was 240 and the maximum 750 picocuries/liter. No

significant change in tritium activity has been measured since 1974 in the

water samples monitored for this program. Published data for the July-

September 1976 quarter list the tritium activity at Oswego-Lake Ontario as

300+ 200 picocuries/liter (a range of 100 to 500 picocuries/liter). This

data was taken from Report 7 (January 1977) published in Environmental

Radiation Data and issued by the US EPA Office of Radiation Programs.

D. Gamma Emitters

, No gamma emitters above the limits of detection were found in the

water samples analyzed by Ge(Li) gamma spectrometry. A computer controlled

'earchwas made to detect the nuclides listed in Section III. The L.T..desig-

nation indicates that no measureable activity was found above the background

and background error of the detection system. The L.T. values tabulated in

Section III were determined by a computer controlled search and calculation

program for each analysis. Nominal values of detection limits are listed

in Appendix "B" and are usually higher than the actual values calculated in

Section III.
CONCLUSION

From the radioanalysis for gross beta, gross alpha, tritium and

gamma emitters in the water samples from Lake Ontario in the vicinity of the

Nine hiile Point/Fitzpatrick Power Generating Station, we conclude .that no de-

tectable levels above the natural background of the nuclides listed in Section

III (Summary of Data) were found.
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f:
APPENDIX A

ANALYTICALPROCEDURES

RIVER OR LAKE INTER

Gross Beta/Gross Al ha

1. To 1 liter of sample, add 1 mE of nitric acid and evaporate to

1 - 2 mks volume.

2. Transfer to a 2 inch diameter stainless steel planchet and

evaporate to dryness under an infrared heating lamp. Determine the weight of

residue and submit for radioassay.

3. Count for 50 minutes in a Beckman-Sharp Wide Beta II counter

for gross beta, then for gross alpha.

Tritium

An aliquot of sample is converts,3 to hydrogen gas by reduction in

a hot zinc furnace, mixed with methane counting gas, and radioassayed utilizing
an internal low-level gas proportional counter. Very low levels of activity

can be detected due to the sophistication of the counting equipment, the

electronics, and the shielding.

Gamma Isoto ic Anal sis

One liter of sample is transferred to a 1 liter Marinelli wraparound

counting beaker and counted for 8 hours on a high resolution gamma spectrometer.

Specific gamma isotopes are indicated by peaks at discrete energies. The

activity of each isotope is determined by computer-aided integration of the

area under each neak.



APPENDIX B

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

LohER LIHIT 0F DET cTIohI (LLD) a.. by Radiochemical Methods
A.'CALYSIS HALF-LIFE water

(pci/I,)
Airborne Particulate

or Gas
( Ci/n~

Fts i, Heat or Poultry Hilk Vegetation Soil
(pCi/kg, wet) (pCi/t) (pCi/kg, wet) (pCi/kg, dry)

SAhlPLE REQUIRED 1 liter 300 CU. M 400 Gm Wet 1 liter 400 Gm Wet 50 Gm Dry

Gross a N.A.

Gross S . N.A.
)e,f,h

0.9

0.3

0.004

0.002

50 60 1300

SAMPLE REQUIRED 1 liter 1200 Cu. M 400 Gm Wet. 1 liter 400 Gm Wet SO Gm Dry

~ SrB~ (h)
Sr9O

CS137

53 d

(h) 28 y
30 y

0.8

0.004

0.0007

0.001

30 (g)
5 (g) 0.8

30 400

80

20

SAMPLE REQUIRED

1131 (i) 81 d

2to3k,
0.4
0.5 (c)

300 Cu. M

0.003

400 Gm Wet
' to 3 R 400 Gm Wet

0.4 80
O.S (c)

SAMPLE REQUIRED

clem Ca

clem K

ll3

N.A.

N.A.

12;5 Y

0.3 liter
0.02 gm/E

2 mg/g,

90

400. Gm Wet

40 gm/kg wet

100 mg/kg wet

0.3 liter 400 Gm Wet 50 Gm Dry

0.02 gm/R 40 gm/kg wet

2 mg 100 mg/kg wet

90



1

DETECTION CAPA8ILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

L0NER LIMIT 0F D TEcTIDN (LLD)a p b, d
Ge Li Gamma S ectrometr Anal sis

A.'%LYSIS HALF-LIFE Hater
(pCi/f)

Airborne Particulate
or Gas

( Ci/n3

Fis!:, Neat or Poultry Milk Vegetation Soil
(pCi/kg, wet) (PCi/t) (pCi/kg, wet) (pCi/kg, dry)

SlQIPLE RE(PIRED 1 liter 1200 Cu. hl. 400 Gm 1 liter 400 Gm 400 GH1

Be7

K40

53 d 80

1.3 E 09 y 200

0. 02

0. 04

200

500

80

200

200

500

200

500
Cr51

Wn54

COS8

re59

CO60

Zn65

Zr85

Ru103

Ru106

1131

Csl34

Csl37

Bs Lal40

Cel41

Cel44

Ra226

Th228

27.8 d

290 d

71 d

45 d

5.3 y
245 d

65 d

40 d

368 d

8.1 d

2.1 y
30 y

12. Sd/40 hr
33 d

284 d

1602 y
1.9 y

80

8

10

8

20

10

80

10

15

20

80

60

10

0. 07

0.002

0.002

0.003

0.002

0.005

0.003

0.002

0. 02

0. 002

0. 002

0.002

0.005

0.003

0.02

0.009

0.009

200

20

40

20

30

40 ~

20

200

30

20

20

80/40

40

200

100

20

80
'

10

20

10

80

10

15

20

80

60

10

200 .

20

20

40

20

30

40

20

200

30

20

20

80/40

40

200

100

20

200

20

20

40

20

30

40

20

200.
'30

20

20

40

40

200

100

20



Notes:

(a) The nominal lower limit of detection (LLD) is defined in HASL 300, pp D-08-01, -02, -03 at
the 95't confidence level.

(b) The nominal LLD is at the counting time and must be corrected to the midcollection time.

. (c) The LLD levels for I-131 in milk and water are decay corrected to the midcollection time.
The midcollection to counting time must be <8 days'o insure conformity to L.T. 0.5 pCi/liter
(om = 4) at the 97.7~o confidence level or L.T. 0.4 pCi/liter (om = 3.3) at the 95'o confidence
level. See (a) above for 95< confidence level referral.

I

(d) The LLD for radionuclides analyzed by Ge(Li) gamma spectrometry will vary according to the
number of nuclides in the environmental sample and consequently the background continuum
and Compton scattering.

(e) Not applicable - indicated by (N.A.) Activities calculated as of the counting date.

(f) This is the LLD for a weightless mount. Dissolved or suspended materials in the sample
increase the self-absorption in the mount resulting in an increase of the LLD.

(g) Flesh only required for analysis. The ash weight percent of fish is ~3%.

(h) Sample required is for analysis of bracketed nuclides.

(i) The midcollection to counting time of short-lived nuclides must be less than one half-life
for the LLD to apply.


