1982 ANNUAL ENVIRONMENTAL REPORT
NON-RADIOLOGICAL
DUQUESNE LIGHT COMPANY
BEAVER VALLEY POWER STATION
UNIT NO. 1
DOCKET #50-334



ol
Iv.

List of Figures . .
List of Tables . . .
List of Exhibits .

INTRODUCTION. .

SUMMARY AND CONCLUSIONS.
ANALYSIS OF SIGNIFICANT ENVIRONMENTAL CHANGE
MONITORING NON-RADIOLOGICAL EFFLUENT. .

MONITORING CHEMICAL EFFLUENTS. .

" e

TABLE OF CONTENTS

HERBlClDES . - . . . . . . - . . L

AQUATIC MONITORING PROGRAM
A. INTRODUCTION. .

B. BENTHOS. . . .

Cbjectives

Community Structuie and Spatxal Distribution
Comparison of Control «".d Non-Control Stations

Methods . .
Habitats « « » » »

AL T R R N

Comparison of Preoperational and Operational Data

Summary and Conclusions . . . .

C. PHYTOPLANKTON

Objectives

Methods . .

Seasonal Distribution .
Comparison of Control and Non-Control Transects . . .

. s .

Comparison of Preoperational and Operational Data

Summary and Conclusions . . « « « « .+ .

D. ZOOPLANKTON. . .

Objectives
Methods .

Seasonal Distribution .
Comparison of Control and Non-Control Transects . . .
Comparison of Preoperational and Operational Data . .
Summary and Conclusions . .

e o & & & &

12
13

13
19

21
21

24
24
24
24

31
36
41

42
42
4?2
4.
50
S0

1
-

54
54
54
54
62
64
66



TABLE OF CONTENTS (Continued)

FISH « ...

Objective .
Methods . .
Results . . .

-
. .
.
.

Comparison of Control and Non-Control Transects .
Comparison of Preoperational and Operational Data . .

Summary and Conclusions . . . . .

ICHTHYOPLANKTON

FISH IMPINGEMENT (ETS Reference 3.1.3. 7) .
Objective. . . . . .
Methods . . . . .
Results. . . « . .
Comparison of Impinged and R:ver Fnsh

Objective . . . .
Methods . . . .
Results. . . . .

Comparison of Preoperational and Operanonal Data

Summary and Conclusions . .

Comparison of Operating and Non-Operatmg
Intake Bay Collections .

Summary and Conclusions

PLANKTON ENTRAINMENT

1.

Ichthyoplankton .
Objective . . .
Methods . . .

Results. . . . .

Seasonal sttnbutnon
Spatial Distribution . . . .
Summary and Conclusions . . .

Phytoplankton . .
Objective . . .

MethOds o & 9o & & & & 3

« s s s

--------

Compariscn of Entrainment and Ru er Samples.

Summary and Conclusions

Zooplankton. . .
Objective. . .

Metms . . . -

.....

Comparison of Entrainment and River Samples. . . .

Summary and Conclusions . + « « « « =

ii

101
101
105
106
106

107
107
10”7
107
108

108
108
108
108
109



TABLE OF CONTENTS (Continued)

VL. TERRESTRIAL MONITORINGPROGRAM, . . . . . . . . . . 110
A.INTRUCOUCTION =« ¢ ¢ ¢ ¢ ¢ ¢ o o s o o s o s "¢ » 110
B. AERIAL INFRARED PHOTOGRAPHY .

Ob,xtlve = Re & B ® N ® € &N e W 110
Metmds -0 % Y-S S ¥ § oW B W B 111
Results Ay B T LT R A . . . - - - . - - - . - . - 116
Summary and Conclusions « « « « « « + + . . PR,
vn' REFERENCES . . - - - . - . - . . - . . - . B 5 .9 9y 'e 125

iii



Figure
I-1

1-2

I-3

Iv-1

Iv-2

V-A-1l

V-B-1

V-B-2

V-C-1

v-C-2

V-D-1

vV-D-2

V-E-1
V-F-1
V-G-1

LIST OF FIGURES

VIEW OF THE BEAVER VALLEY AND SH!PPINGPORT
POWER STATIONS. . . . . . .

LOCATION OF STUDY AREA, BEAVER VALLEY POWER
STATION, SHIPPINGPORT, PENNSYLVANIA .

® & » & & 9

OHIO RIVER DISCHARGE AND TEMPERATURE, RECORDED
AT EAST LIVERPOOL, OHIO, BY THE OHIO RIVER
VALLEY WATER SANITATION COMMISSION, 1982 . . . . .

RIVER INTAKE AND DISCHARGE IN OHIO RIVER
SHIPPINGPORT AND BEAVER VALLEY POWER STATIONS . .

WATER FLOW SCHEMATIC-BEAVER VALLEY
POWER STATION . . . « « + &

SAMPLING TRANSECTS IN THE VICINITY OF THE BEAVER
VALLEY AND SHIPPINGPORT POWER STATIONS . . . . . .

BENTHOS SAMPLING STATIONS, BVPS.

* o s e s *

PERCENT COMPOSITION OF THE BENTHOS COMMUNITY IN
THE OHIO RIVER DURING PREOPERATIONAL AND
OPERATIONAL YEARS, BVPS.

SEASONAL PATTERNS OF PHYTOPLANKTON DENSITIES
IN THE OHIO RIVER DURING PREOPERATIONAL AND
OPERATIONAL YEARS, BVPS. .

L T D L D D I B

PHYTOPLANKTON GROUP DENSITIES FOR ENTRAINMENT

SAMPLES, 1982, BVPS . . .

SEASONAL PATTERNS OF ZOOPLANKTON DENSITIES IN THE
OHIO RIVER DURING PREOPERATIONAL AND OPERATIONAL
YEARS,BVPS . . . . . . .

2 & & ¥ & B

ooooooo

ZOOPLANKTON GROUP DENSITIES FOR ENTRAINMENT
SAMPLES, 1982,BVPS . . ¢+ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o & «

FISH SAMPLING STATIONS, BVPS . . .

ICHTHYOPLANKTON SAMPLING STATIONS,BVPS . . . . .

INTAKE STRUCTURE, BVPS

iv

» ® & W ® @

14

15

22

26

37

45

46

57

68
8l

88



Figure
Vi-B-1

Vi-B-2

LIST OF FIGURES (continued)

Page
INDEX TO PHOTOGRAPHY, BEAVER VALLEY POWER STATION
AND VICINITY,JULY 21,1982 . . . ¢« « ¢ ¢ ¢ o o o o o « » 112

DISTRIBUTION OF VEGETATION STRESS IN THE VICINITY
OF THE BEAVER VALLEY POWER STATION SITE, 1982 . . . . 117



Table

Iv-1

V-A-1l

V-B-1

V-B-2

V-B-3

V-B-4

V-B-5

V-B-6

v-C-1

vV-C-2

LIST OF TABLES

OHIO RIVER DISCHARGE AND TEMPERATURE, RECORDED
AT EAST LIVERPOOL, OHIO, BY THE OHIO RIVER VALLEY
WATER SANITATION COMMISSION, 1982, . . + « « « +'v &

BEAVER VALLEY POWER STATION - HERBICIDES USED, 1982

AQUATIC PROGRAM MONITORING SAMPLING DATES,
1982’ BVPS - . - . . . . . . . . . - . . . - . . - . . .

SYSTEMATIC LIST OF MACROINVERTEBRATES COLLECTED
IN PREOPERATIONAL AND OPERATIONAL YEARS IN
THE OHIO RIVER NEARBVPS. . « + « ¢ o o v o o o v v 0

MEAN NUMBER OF MACROINVERTEBRATES AND PERCENT
COMPOSITION OF OLIGOCHEATA, CH' vOMIDAE,
MOLLUSCA AND OTHER OPGANISVS, 1782,3VPS . . . . .

BENTHIC MACROINVERTEBRATE DENSITIES, MEAN OF
TRIPLICATE FOR BACK CHANNEL AND DUPLICATE SAMPLES
COLLECTED IN THE MAIN CHANNEL, OHIO RIVER,

MAY 18,1982, BVPS . &+ « « o« o ¢ o o o o o o s o o o v s

BENTHIC MACROINVERTEBRATE DENSITIES, MEAN OF
TRIPLICATE FOR BACK CHANNEL AND DUPLICATE SAMPLES
COLLECTED IN THE MAIN CHANNEL, OHIO RIVER
SEPTEMBER 23, 1982,BVPS. . « « + ¢ ¢ ¢ o o o o v o o

MEAN DIVERSITY VALUES FOR BENTHIC MACRO-
INVERTEBRATES COLLECTED IN THE OHIO RIVER
1982,BVPS . . . « + « & s s 5 s 4 8 s B B 8 v b e

BENTHIC MACROINVERTEBRATE DENSI 'IES FOR
STATION | AND STATION 2B DURING
PREOPERATIONAL AND OPERATIONAL YEARS, BVPS . . .

MONTHLY PHYTOPLANKTON GROUP DENSITIES AND
PERCENT COMPOSITION FOR ENTRAINMENT SAMPLES
1982,BVPS . . . . SRS NP R e T T

PHYTOPLANKTON DIVERSITY INDICES BY MONTH FOR
ENTRAINMENT SAMPLES, 1982,BVPS . . . « « « « « v v

vi

20

23

26

32

33

34

38

39

43

47



Table
v-C-3

V-D-2

V-D-3

V-D-4

V-D-5
V-E-1

V-E-2

V-E-3

V-E-4

LIST OF TABLES (Continued)

Page
DENSITIES OF MOST ARUNDANT PHYTOPLANKTON TAXA
COLLECTED FROM ENTRAINMENT SAMPLES, _
JANUARY THROUGH DECEMBER 1982,BVPS . . « « « . . 48
PHYTOPLANKTON DIVERSITY INDICES, NEW CUMBERLAND
POOL OF THEOHIORIVER,BVPS . . . + ¢« ¢« ¢« + « « & 52
MONTHLY ZOOPLANKTON GROUP DENSITIES AND PERCENT
COMPOSITION FOR ENTRAINMENT SAMPLES COLLECTED,
1982 BVPS - - . - . . . - . - - - - - - - - - - - - - 55
MEAN ZOOPLANKTON DENSITIES BY MONTH 1973
THROUGH 1982, OHIO RIVER ANDBVPS. . . . « « « « « & 58
DENSITIES OF MOST ABUNDANT ZOOPLANKTON TAXA
COLLECTED FROM ENTRAINMENT SAMPLES,
JANUARY THROUGH DECEMBER 1982,BVPS . . . . . . . 60
ZOOPLANKTON DIVERSITY INDICES BY MONTH FOR
ENTRAINMENT SAMPLES, 1982, BVPS . . + « &+ ¢ ¢« ¢ « « & 63
MEAN ZOOPLANKTON DIVERSITY INDICES BY MONTH
FROM 1973 THROUGH 1982 IN THE OHIO RIVER
NEAR BVPS - . - - - - - - - - . - . - - . . . - . . - - 65
FAMILIES AND SPECIES OF FISH COLLECTED IN THE NEW
CUMBERLAND POOL OF THE OHIO RIVER,
1970 THROUGH 1982, BVPS. . « + ¢ o s ¢ s o o o o & o = 70
NUMBER OF FISH COLLECTED By GILL NET,
ELECTROFISHING, AND MINNOW TRAP AT
TRANSECTS IN THE NEW CUMBERLAND POOL OF
THE OHIORIVER, 1982, BVPS. . . + « ¢ ¢ ¢ ¢ & o o o « & i
NUMBER OF FISH COLLECTED PER MONTH BY GILL NET,
ELECTROFISHING, AND MINNOW TRAP IN THE NEW
CUMBERLAND POOL OF THE OHIO RIVER, 1982, BVPS . . . 73

NUMBER OF FISH COLLECTED BY GILL NET,
ELECTROFISHING, AND MINNOW TRAP AT TRANSECTS IN THE
NEW CUMBERLAND POOL OF THE OHIO RIVER, 1982, BVPS. 75

vii



Table
V-E-5

V-E-6

V-F-]

V-F-2

V-G-1

v-G-2

v-G-3

V-G-4

v-G-5

v-G-6

V-H-]

LIST OF TABLES (Continued)

ELECTROFISHING CATCH, MEANS AT TRANSECTS IN THE

NEW CUMBERLAND POOL OF THE OHIO RIVER,

1974 THROUGH 1982, BVPS. « « « « « ¢« « + &« & o &

GILL NET CATCH, MEANS AT TRANSECTS IN THE
NEW CUMBERLAND POOL OF THE OHIO RIVER,
1974 THROUGH 1982, BVPS. . . « « + « &+ « « &

NUMBER AND DENSITY OF FISH EGGS, LARVAE,

JUVENILES, AND ADULTS COLLECTED WITH A 0.5m
PLANKTON NET IN THE OHIO RIVER BACK CHANNEL

OF PHILLIS ISLAND NEAR BVPS, 1982. . . . . .

DENSITY OF ICHTHYOPLANKTON COLLECTED IN THE

OHIO RIVER BACK CHANNEL OF PHILLIS ISLAND
NEAR BVPS, 1973 THROUGH 1974,
1976 THROUGH !982. . .« .« « « « « o s+ =« o &

FA!+!'LIES AND SPECIES OF FISH COLLECTED DURING

THE IMPINGEMENT SURVEYS, 1976 THROUGH
1982, BVPS . &« ¢« ¢ ¢ ¢ ¢ ¢ o o o s o o s o o o

SUMMARY OF FISH COLLECTED IN IMPINGEMENT

SURVEYS CONDUCTED FOR ONE 24 HOUR PERIOD PER

WEEK DURING 1982,BVPS . . « « « « « « & « &

SUMMARY OF IMPINGEMENT SURVEY DATA FOR 1982, BVPS

SUMMARY OF FISH COLLECTED IN IMPINGEMENT
SURVEYS, 1976 THROUGH 1982,BVPS. . . . . .

.....

NUMBER AND PERCENT OF ANNUAL TOTAL OF FISH
COLLECTED IN IMPINGEMENT SURVEY'S AND IN THE

NEW CUMBERLAND POOL OF THE OHIO RIVER.
1982’ BVPS . - . . - . L . . . . . - . . -

SUMMARY OF INVERTEBRATES COLLECTED IN

IMPINGEMENT SURVEYS CONDUCTED FOR ONE 24 HOUR

PERIOD PER WEEK 1982,BVPS . . . . . . . o
NUMBER AND DENSITY OF FISH EGGS, LARVAE,

JUVENILES AND ADULTS COLLECTED WITH A 0.5m

PLANKTON NET AT THE ENTRAINMENT RIVER
TRANSECT IN THE OHIO RIVER NEAR BVPS, 1982

viii

76

77

82

86

89

91

93

95

99



Table

V1-B-1

VI-B-2

LIST OF TABLES (Continued)

Page
SUMMARY OF THE 1982 AERIAL PHOTOMISSION FLOWN
INTHE VICINITYOF THEBVPS , ., . . . . « ¢« + « « «.o « 113

TYPE AND FREQUENCY OF VEGETATION STRESS IN THE
VICINITY OF THE BEAVER VALLEY POWER STATION,
1982 ECOLOGICAL MONITORING PROGRAM, , . . . . . . 119

i



Exhibit

Vi-B-1

LIST CI EXHIBITS

KUCERA AND ASSOCIATES FLIGHT REPORT



SECTION 1 DUQUESNE LIGHT COMPANY
1982 ANNUAL ENVIRONMENTAL REPORT

L INTRODUCTION

This report presents a summary of the non-radiclogical environmental data
collected by Duquesne Light Company (DLCo) during calendar year 1982, for the
Beaver Valley Power Station (BVPS) Unit 1, Operating License No. DPR-66. This
study was initiated in the interest of providing a non-disruptive data base between
the start up of BVPS Unit | and that of Unit 2. This is primarily an optional
program, since the Nuclear Regulatory Commission (NRC) on February 26, 1980,
granted DLCo's request to delete all the aquatic monitoring program, with the
exception of fish impingement (Amendment No. 25), from the Environmental
Technical Specifications (ETS). This report contains the requirements for the ETS
(Reference 3.1.3.7) fish impingement and all the river data collected in 1982.

SCOPE AND OBJECTIVES OF THE PROGRAM
The objectives of the 1982 environmental program were:

()  to comply with Nuclear Regulatory Commission requirements

(2) to review chemical releases and thermal discharges from the station to ve-ify
that they do not adversely affect public health or the natural environment

(3) to assess the possible environmental impact of plant operation (including
impingement and entrainment) on the plankton, benthos, fish and ichthyo-
plankton communities in the Ohio River

(4) to establish long and short range programs based on data.

SITE DESCRIPTION

BVPS is located on the south bank of the Ohio River in the Borough of Shippingport,
Beaver County, Pennsylvania, on a 486.8 acre tract of land which is owned by
Duquesne Light Company. The Shippingport Station shares the site with BVPS.
Figure I-1 shows a view of both stations. The site is approximately 1 mile (1.6 km)
from Midland, Pennsylvania; 5 miles (8 km) from East Liverpool, Ohio; and 25 miles
(40 km) from Pittsburgh, Pennsylvania. Figure -2 shows the site location in
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relatin~ to the principal population centers. Population density in the immediate
vicinity of the site is relatively low. There are no residents within a 0.5 mile (0.8
km) radius of either plant. The population within a 5 mile (8 km) radius of the
plant is approximately 18,000 and the only area of concentraied population is the
Borough of 'lidland, Pennsylvania, which has a population of approximately &,300.

The site lies along the Ohio River in a valley which has a gradual slope extending
from the river (elevation 665 ft (203 m) above sea level) to an elevation of 1,160 ft
{354 m) along a ridge south of BVPS. Plant entrance elevation at the station is
approximately 735 ft (224 m) above sea level.

The station is situated on the Ohio River at river mile 34.8, at a location on the
New Cumberland Pool that is 3.3 river miles (5.3 km) downstream from
Montgomery Lock and Dam and 19.4 miles (31.2 km) upstream from New
Cumberland Lock and Dam. The Pennsylvania-Ohio-Wast Vi ginia border is 5.2
river miles (8.4 km) downstream from the site. The river flow is regulated by a
serics of dams and reservoirs on the Beaver, Allegheny, Monongahela and Ohio
Rivers and their tributaries. Flow generally varies from 5,000 to 100,000 cubic
feet per second (cfs). The range of flows in 1982 is shown in Figure I-3 (Table I-1).

Ohio River water temperatures generally vary from 32 to 82°F (0 to 28°C).
Minimum and maximum temperatures generally occur in January and July/August,
respectively. During 1982, minimum temperatures were observed in January and

maximum temperatures in July (Figure 1-3) (Table I-1).

BVPS has a .hermal rating of 2,660 megawatts (Mw) and an electrical rating of
852 Mw. The circulating water system is a closed cycle system using a cooling
tower to minimize heat released to the Ohio River. Commercial operation of BVPS
Unit 1 began in 1976.
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TABLE I-1

OHIO RIVER DISCHARGE (Flow cfs) AND TFMPERATURE (OP) RECORDED AT
EAST LIVERPOOL, OHIO (MP 40.2) BY THE OHIO RIVER VALLEY
WATER SANITATION COMMISSION (ORSANCO)

1982
3 Month J F M A M J = A S 0 N D

Flow (cfs x 107)

Maximum Daily Average 119.5 131.1 160.2 74.2 46.0 77.6 65.7 17.5 18.1 14.3 76.5 178.3
Monthly Average 50.6 68.2 83.8 47.3 19.6 42.0 21.0 10.7 10.3 9.0 25.8 46.6
Minimum Daily Average 25.0 37.8 33.8 18.1 l0.8 12.3 9.0 7.7 6.1 7.2 9.2 231
Temperature (°r)

Maximum Daily Value 37.8 40.4 44.3 58.2 73.7 73.4 83.7 B82.1 74.9 69.2 58.9 49.2
Monthly Average 33.9 36.2 40.2 50.4 68.5 69.1 79.5 79.1 71.6 63.2 51.3 43.7
Minimum Daily Value 32.5 33.2 37.3 40.9 58.8 64.9 72.6 74.8 67.2 56.2 45.5 38.7
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II. SUMMARY AND CONCLUSIONS

The 1982 BVPS Unit | non-radiological environmental monitoring program included
surveillance of thermal and chemical effluents, Ohio River aquatic life, and a
terrestrial ecological survey using aerial infrared photography. This is the seventh
year of operational monitoring and, as in the previous operational monitoring years,
no evidence of adverse environmental impact to the Ohic River or the surrounding
vegetation was observed.

Thermal and chemical effluent monitoring included measurement of temperature
and free available chlorine at the outfall, pH at the chemical waste sump and
chromates at the low level waste drain tank.

The aquatic environmental monitoring program included studies of: benthos, fish,
ichthyoplankton, impingement and plankton entrainment. Sampling was conducted
for benthos and fish upstream and downstream of the plant during 1982 to assess
potential impacts of BVPS discharges. These data were also compared to
preoperational and other operational data to assess long term trends. Impingement
and entrainment data were examinec to determine the impact of withdrawing river
water for in-plant use. The following paragraphs summarize these findings.

Benthos. The structure of the benthic macroinvertebrate community during 1982
was similar to that observed during other operational years (1976 through 1981) and
preoperational years (1973 through 1975). Oligochaetes have been the most
numerous organisms in the community each year and they comprised 81% by
numbers of the community in 1982. A similar oligochaete assemblage has been
reported each year. Chironomids and mollusks comprised the remaining fraction
(19.0%) of the macroinvertebrate community. Common genera of oligochaetes
were Limnodrilus, Nais, and Paranais. Substrate composition was probably the

most important factor controlling the benthic macroinvertebrate community of the
Ohio River near BVPS. Soft muck-type substrates along the shoreline were
conducive to worm and midge proliferation, while limiting macroinvertebrates that
require a more stable bottom. The predominant macroinverte brates were
burrowing taxa typical of soft substrates. The potential nuisance clam, Corbicula,
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had increased in abundance from 1974 through 1976, b declined in number after
1977. No Corbicula were collected during 1979 or 1980. Corbicula were present in
the 1981 collections and were collected in the 1982 benthic surveys. Analysis of
data for Control and Non-control Stations found no evidence to indicate that
thermal and chemical effluents released from BVPS were adversely affectin;, the
Ohio River benthos.

Phytoplankton. The phytoplankton communi.y of the Ohio River near EVPS
exhibited a seasonal pattern similar to that observed in previous years aind 2

pattern common to temperate, lotic environments. Total cell densities were within
the range observed during previous years. Diversity indices of phytoplankton were
as high or higher than those previously observed near BVPS. This was probably due
to decreased precipitation and favorable weather conditions that occurred during
1982.

Zooplankton. Zooplankton densities throughout 1982 were typical of a temperate
zooplankton community found in large river habitats. Total densities were slightly
higher than those reported in previous years. Based on the data collected during
the seven operating years (1976 through 1982) and the threc precperating years
(1973 through 1975), it is concluded that the overall abundance and species
composition of the zooplankton in the Ohio River near BVPS has remained stable
and possibly improved slightly over the 10-year period from 1973 to 1982. No
evidence of appreciable harm to the river phytoplankton and zooplankton from
BVPS Unit | operation was found.

Fish. Fish surveys, conducted during May, July, September and November 1982,
collected a total of 1,248 firh, representing 32 fish species. Two species, spottail
shiner and flathead catfish, had not been collected previously. Collection r-ethods
included: electrofishing, gill nets, and minnow traps. The majority of fish (643)
were captured by electrofishing. Approximately 37.3% of the electrofishing catch
consisted of emerald shiners. "
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Carp (21 fish) comprised the majority of the (126) gill netted fish. Gizzard shad,
walleye, and channel catfish were the other species representing the next highest
numbers of fish netted. Minnow traps collected 479 fish, the majority of which
were bluntnose minnows (35.9%).

Variations in annual total numbers of fish caught occurred during preoperational
and operational years. These variations are due primarily to fluctuations in
numbers of small species (principally minnows and shiners). Larger fish (carp,
channel catfish, smallmouth bass, yellow perch, walleye and sauger) have remained
common species near BVPS. Members of the pike family (northern pike and
muskellunge) not collected during preoperational years were collected 1977 through
1982. Their presence and the presence of other sport fish is important because it
demonstrates that the Ohio River is meeting the minimum water quality, habitat
and food requirements of these desirable sport fish.

Differences in fish species composition which were observed upstream and down-
stream of BVPS probably reflect habitat preferences of individual species. No
evidence was found to indicate that the fish community near BVPS has been
adversely affected by BVPS operation. No fish classified as endangered or
threatened by the Commonwealth of Pennsylvania or the U.S. Fish and Wildlife
Service were collected during 1982.

lchthvoplankton. lchthyoplankton (fish eggs, larvae and juveniles) data were
evaluated to determine spawning activity near BVPS and, in particular, spawning in
the back channel of Phillis Island. Spawning activity was limited to June and July
with little activity in April and May. Cyprinids (minnows and carps) accounted for
92.5% of the 9% larvae collected. Only 7 eggs were collected.

Data collected from 1973 through 1982 in the back channel of Phillis sland, the
channel receiving the majority of discharges from BVPS, indicated that this
channel was not used any more extensively for spawning purposes than main
channel areas. No evidence was found to indicate BVPS operation was adversely
affecting the ichthyoplankton of the Ohio River.
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Impingement. Impingement surveys were conducted for one 24-hour period per
week in 1982. A total of 227 fish weighing 0.596 kg (i.32 Ibs) was collected.
Emerald shiner (30.0%), channel catfish (26.0%), and unidentified Notropis spp.
(9.7%) comprised 65.6% of the annual catch. Of the 227 fish collected, 71 (31.3%)
were alive and returned via the discharge pipe to the Ohio River. The majority of
fish were less than 100 mm in length. The 1982 annual impingement catch was less
than 1979 (262 fish), 1978 (654 fish), 1977 (10,322 fish) and 1976 {9,102 fish).
However, it was slightly more than the 1980 (108 fish) and 1981 (141 fish)
collections.

Entrainment. Entrainment studies were performed to investigate the impact on
the ichthyoplankton of withdrawing river water for in-plant use. Entrainment-river
transect surveys for ichthyoplankton were conducted to ascertain any changes in
spawning activity occurring in the Ohio River adjacent to the BVPS intake. As in
previous years, ichthyoplankton were most abundant in June and July; collections
were dominated by cyprinid (minnows and carps) larvae (92.9%). Assuming actual
entrainment rates were similar to those found in 1976 through 1979, river
abundance of ichthyoplankton indicate no substantial entrainment losses should
have occurred in 1982 due to the operation of BVPS. Assessment of monthly
phytoplankton and zooplankton data of past years indicated that under worst-case
conditions of minimum low river flow (5000 cfs), about 1.25% of the phytoplankton
and zooplankton passing the intake would be withdrawn by the BVPS circulating
water system. This is considered as a negligible loss of phytoplankton and
zooplankton relative to river populations.

Vegetation. During the summer and fall of 1982, stress on terrestrial vegetation
was monitored in the vicinity of the Beaver Valley Power Station cooling tower as
part of an Ecological Monitoring Program. Color infrared (CIR) aerial photog-
raphy, photointerpretation of the imagery, and field observations were used to
detect stressed or damaged vegetation and to determine probable causes.

10
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Based on interpretation of the CIR aerial photography and field verification, there
is no evidence to suggest that the BVPS cooling tower is causing vegetation stress.
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1. ANALYSIS OF SIGNIFICANT ENVIRONMENTAL CHANGE

In accordance with BVPS Unit | ETS, Appendix B to Operating License No. DPR-
66, significant environmental change analyses were required on benthos,
phytoplankton, and zooplankton data. However, on February 26, 1980, the NRC
granted DLCo a request to delete all the aquatic monitoring program, with the
exception of fish impingement, from the ETS (Amendment No. 25, License No.
DPR-66). Therefore, this report deals with fish impingement and the optional
programs initiated by DLCo in the interest of providing a non-disruptive data base
between the start-up of BVPS Unit I and that of Unit 2.
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IV. MONITORING NON-RADIOLOGICAL EFFLUENTS
MONITORING CHEMICAL EFFLUENTS

Most of the water required for the operation of BVPS is taken from the Ohio River
and discharged at points shown in Figure IV-1. Figure IV-2 is a schematic ciagram
of liquid flow paths for BVPS.

There are four parameters identified in the Environmental Technical Specifications
(ETS) which must be monitored, and if limits are exceeded, reported. The four
parameters are:

l. Temperature at the outfall
2. Free Available Chlorine at the outfall
pH at the chemical waste sump
Chromates at the low level waste drain tank

In addition, the amounts of chemicals released to the environment are noted in the
BVPS, Unit | Environmental Statement and are listed below:

Source Material Released
Cation-Anion Neutralized Waste NJZSO“
Mixed Bed Neutralized Waste Nazso“
Water Softener Waste NaCl
Cooling Tower Biocide Cl,
Reactivity Control H3503
Corrosion Control K.L,Cr.‘.o7

All of the above chemicals were released during 1982.
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Results
Limiting Conditions for Operation
The range observed during 1982 for each of the four parameters monitored in liquid
effluents which have specified limits are as follows:
Range of Values

Discharged in
Parameter Limits 1982

Temperature at the outfall 94°F (4 hrs.) 35 to 92°F
Free Available Chlorine

at the outfall 0.5 mg/! 0.0 to 0.45 mg/!
pH at the chemical waste sump 6.0 to 9.0 6.0 t0 9.0
Chromates at the low level

waste drain tank 0.05 mg/1 less than 0.05 mg/l

During 1982, the maximum allowable daily chlorination time limit of two hours for
Free Available Chlorine was exceeded. Explanation is as follows:

1. Free Available Chlorine
On September 23, 1982, the main unit condenser chlorination limit of 2 hours per

day was exceeded by five hours. This was due to an oversight during a time when
other plant transients were occurring. The chlorination system will be placed in
the AUTO mode of operation in order to prevent reoccurrence. Grab sampling
verified that the daily maximum allowable limit of 0.5 mg/l was not exceeded. The
environmental impact on the river ecosystem should have been minimal as the free
available chlorine measured remairied below the daily maximum limit.

Chemicals Released

Estimated Amount * Actual Amount
Source Released (Ib/yr) Released (lb/vr)
Cation - Anion 20,000 245,700
Neutralized Waste
(Sodium Sulfate)
Mixed Bed Neutralized Waste 5,000 9,800

(Sodium Sulfate)

16
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Water Softener Waste 15,000 39,750
(Sodium Chloride)

Cooling Water Biocide 2,380 179.3
(Chlorine)

Reactivity Control 20,000%+ - 15,428
(Boric Acid)

Corrosion Control 4.5 less than |

*By inventory differe~tial or calculated usage.

**Indicates previous approved change in Technical Specification, Appendix B,
Amendment No. 15.

The amounts discharged exceeded the estimated release values in all cases except
cooling water biocide, reactivity control and corrosion control (hexavalent
chromium). The increased use rate was attributed to the following:

Cation-Anion Neutralized Waste
The water demands for BVPS continue to be greater than originally estimated. The

amount discharged in 1982 was somewhat lower than that experienced during years
of similar power production. Although the amount of sodium sulfate exceeded
original estimates, adverse effects to the ecosystem were not suspected. A special
assessment (study) was conducted to evaluate the effects of sodium sulfate on the
Ohio River and was included in the 1978 Annual Ecological Report (Appendix "B").

The special assessment (study) concluded that no adverse affects to aquatic life
would be expected if the annual release of sodium sulfate was increased to 700,000
Ib/year ~:e to low ralease concentraticn, short exposure time and th2 minimal
amount released in comparison with natural levels in the Ohio River.

Mixed Bed Neutralized Waste
The discharge of mixed bed waste was in the expected proportion to that of the

cation - anion neutralized waste. As noted above, an assessment of the impact of
sodium sulfate on the ecosystem in the Ohio River was presented in the 1978
Annual Ecological Report (Appendix "B").

17
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Water Softener Waste

The use of soft water increased beyond that originaily estimated because man-
power levels at the station (both in-plant personnel, as well as contractors) were
much larger than originally predicted.

Although the amount of sodium chloride released to the environment exceeded
original estimates, the amounts discharged should not have harmed the ecosystem.
A special assessment (study) was conducted to evaluate the effects of sodium
chloride on the Ohio River and was included in the 1978 Annual Ecological Report
(Appendix "C").

The special assessment (study) concluded that the release of 250,000 pounds of salt
(NaCl) annually will not adversely affect aquatic life in the Ohio River.

Cooling Water Biocide

The average free available chlorine concentration is limited to 0.2 mg/l over a 2
hour period per day. Based on actual analyses and blowdown flow, the total
chlorine released during 1982 was 179 pounds. This amount was well below original

estimates.

Reactivity Control

The amount of boris acid use during 1982 was determined by actual analyses of all
radwaste discharged. This amount was below estimates noted in Amendment 15 of
the BVPS Technical Specifications.

Corrosion Control

The amount hexavalent chromate released in 1982 was obtained using chemical
analys~s of all reactor plant discharges. The maximum chromate discharged, based
on total liquid radwaste discharged in 1982 and the detectable level of chromate,
was less than one pound. This also is well below original estimates.

18
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HERBICIDES

Herbicides were used for weed control during 1982. Areas specifically designated
for protection and restriction from herbicide application have not been sprayed.
No accidental spills of herbicides occurred during the year.

Table IV-1 summarizes the usage of herbicides at the BVPS, 1982.
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V. AQUATIC MONITORING PROGRAM
A. INTRODUCTION

The environmental study area established to assess potential impacts consisted of
three sampling transects (Figure V-A-1). Transect | is located at river mile (RM
34.5) approximately 0.3 mi (0.5 km) upstream of BVPS and is the Control Transect.
Transect 2 is located approximately 0.5 mi (0.8 km) downstream of the BVPS
discharge structure. Transect 2 is divided by Phillis Island; the .nain channel is
designated Transect 2A and the back channel Transect 2B. Transect 2B is the
principal Non-Control Transect because the majority of aqueous discharge« from
BVPS Unit | are released to the back channel. Transect 3 is located approximately
2 mi (3 km) dewnstream of BVPS.

Sampling dates for each of the program elements are presented in Table V-A-1.

The following sections of this report present a summary of findings for each of the

program elements.
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TABLE V-A-1

AQUATIC PROGRAM MONITORING SAMPLING DATES

A NOILLD3S

| X4

1982, BVPS
Entrainment Plankton
Month Benthos Fish Impingement Ichthyoplankton (Phyto and Z00)
JAN 8, 15, 22, 29 22
FEB 7, 15, 19, 26 19
MAR 5, 12, 19, 26 19
APR 2, 9, 16, 23, 30 19 23
MAY 18 18, 19 7, 14, 21, 28 18 21
JUN 4, 11, 18, 25 21 18
JUL 20, 21 2, 9, 16, 23, 30 20 16
AUG 6, 13, 20, 27 20
SEP 23 22, 23, 29 3, 10, 17, 24 17
ocT 1:; 8, 15, 22, 29 22
NOV 9, 10 S, 12, 19, 27 19
DEC 3, 10, 17, 24, 31 10
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B. BENTHOS

Objectives

{o characterize the benthos of the Ohio River near BVPS and to determine the
impact, if any, of BVPS operations.

Methods

Benthic surveys were performed in May and September, {252, Benthrs samples
were collected at Stations 1, 2A, 2B and 3 (Figure V-B-l1), using a Ponar grab
sampler. Duplicate samples were taken off the south shore at Stations 1, 2A and 3.
Sampling at Station 2B, in the back channel of Phillis Isla~d, consisted of a single
ponar grab at the south, middle and north side of the channel.

Each grab was washed within a U.S. Standard No. 30 sieve and the remains placed
in a bottle and preserved with 10% formalin. In the laboratory, macroinvertebrates
were sorted from each sample, identified to the lowest possible taxon and counted.
Mean densities (nurrbers/mz) for each taxon were calculated for each of two
replicates and three back channel samples. Three species diversity indices were
calculated: Shannon-Weiner and Evenness indices (Pielou 1969), and the number of
species (taxa).

Habitats

Substrate type was an important factor in determining the composition of the
benthic community. Two distinct benthic habitats exist in the Ohio River near
BVPS. These habitats were the result of damming, channelization, and river
traffic. Shoreline habitats were generally soft muck substrates composed of sand,
silt and detritus. An exception occurs along the north shoreline of Phillis Island at
Station 2A where clay and sand predominate. The other distinct habitat, hard
substrate, is located at midriver. The hard substrate may have been initially
caused by channelization and scoured by river currents and turbulence from
commercial boat traffic.

Fifty-one macroinvertebrate taxa were identified during the 1982 monitoring
program (Table V-B-1). Species composition during 1982 was similar to that
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TABLE V-8-1
SYSTEMATIC LIST OF MACROINVERTEARATES COLLECTED IN PREOPERATIONAL
AND OPEMATIONAL YEARS IN THE OHIO RIVER NEAR
BVPS

__Preoperational Dperational

1977 1974 1975 1976 1977 1978 197¢ 1980 1981

Porifers
Spongilla fragilis x

Cnidaria
Hydrozoa
Clavidae
Cordylophora lacustris x X x X
Hydr | dae
Craspedacusta sowerbyl X
Hydca sp. 1 Al x x X x X

Platyhelminthes
Tricledida X x X  §
Rhabdocoela v

Nemertea x - A
Nematoda N k2 X x x X x X 4

Entroprocta
Urnatella gracilis x N x 1 x x X ® 5

Ectoprocta
Pedericella sp. x X
Paludicella articulata x *
Pe tinatella sp. x
Plumatclla sp. X

Annelida
Oligocha~ta
Aeolosomar | dae X b A
Enchytrae |dae X X X x *
Naididae
Amphichaeta leydigii »
Amphichaeta sp. X
Arcteonaia lomondl R
Aulophorus sp. ‘
Chaetogjaster diaphanus x
C. diastrophus
Dero digitata x X
D. nivea
Dero sp. " x x X

=
LR
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Le

N. elioguis

Pacanais fricl

Paranals ap.

Pristina osborni

P sima

Pristina sp.

Slavina appendiculata

Etephensoniana trivandrana

Stylaria lacustris

Uncinais uncluu
Tubificidae

Aulodr ilus 1imnoblus

AL pigueti

A. pluriseta

loﬂ!u loneurum ve jdovskyanum

lt.nchmu louerbx_
llxggc llul templetoni
Limnod: § Ilul cervix

L. cuvh Tiva: lant)
L. clquudoumu

L. hofimeister i

L. spi: Illl

L. udru-hm-
l.l-md- llul sp.

"loco»lu mltlntocus longlidentus

?. - nulllselmms
lot-o' hll- -nlhvlensl.
Ptmxctides rutvlsetolus
Tubifex tubifex
Unidentificd immature forms:
with halr chaetae
without halr chaetae
Lumbir lcul Ldae

Hirvdinea

Glossiphoniidae

Helobdella elongata

e Labde 1a stagnalis

"O'l()(“u lla sp.
Plpnh-lvlh:lw

Erpobdelia sp,

Mooreobuklla microstoma

TABLE V-B-1 (Continved)
__Preoperationsl Operational
1973 1974 1975 1976 1977 1978 1979 1989 1981 1982
x
X X x X X
x x
X
x
X X x » X x x X x
X x
X 4 x x X ’ x x *
X
X x
X X
x
x
x » X ¥ X
X X
X
L x x t X X x x
x x A x X X X x X
A x x x « X X
» x X x x X
v x x X X X X x
x x x X X x X A X
X x X X T t X x
x x . x x X x X
X x x x x ¥ X Al X
X x x X X x X x 4 x
X X x X
X X x X X x Al X x x
X
X X X LS
X X x x X x X x x X
X X x
X
x x x X x x
Al . Ll A x X X x x X
X X « X x X X * X X
X x
X
X

A NOILLD3S
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TABLE V-B-1

Operational

¥
197)

Arthropoda
Acar inas
Ostracoda
Amph i poda
Talitr idae
Hyallela azteca
Gammar | dae
Crangonyx pseudogracilis
Crangonyx sp.
Gammyrus fasciatus
Gammarus sp. x
Decapoda
Collesbolla
Ephemeroptera
Heptagen! |dae x
Stenacron sp.
Stencuena #p.
Caenidae
Caenis sp.
Tricor ythodes sp. X
Ephemer {dae
Ephemecs sp.
Meglopters
Sialls wp.
Odonata

Dromogomphus spoliastus
Gomphus sp.
Trichoptera
Psychomy | Jae
Polycentropus sp.
Hydropeychidae
Cheumatopsyche sp. R
#ydcopsyche sp.
Hydroptilidae
Hydcoptila sp.
Oxyethira sp. x
Leptocer | dae
Oecetis sp.
Coleoptera
Hydrophilidae
Elmidae
Ancyronyx varlegatus
Dubiraphia sp. X
Helichus sp.
Stenelmia sp., X

b

w
m
0
=
O
- A
<
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TABLE v-B-1 (Continued)

__Preoperational Operat lonal
1973 1974 1975 1976 1977 1978 1979 1580 1981
Diptera
Unidentified Diptera x 4 x x x X
Paychod | dae x
Per icoma wp. x
Psychoda ep. x
Telmatoscopus sp. X
Unidentified Pesychodidae pupae A
Chaobor | dae
Chaobor us sp. « L X X X * X
Simulidae
Similivm sp. X
Chironomidae
Chironominae X
Chironominae pupa x
Chironomus sp. x X x A X b3 x
Cryptochironomus sp. x x x x x x x X x
Dicrotendipes nervosus x
Dictotendipes sp. X X X
Glyptotendipes op. x x
Harnischia sp. A X x . X r x
Micropsectra sp. x
Miciotendipes sp. X
Parachironomus sp. x
Polypedilum (s.s.) convictum type x
P. (s.8.) sinulans type X
Polypedilum up. X X x
Rhec tanytarsas sp. x x X x X
Stenochironomus sp. X « L X
Stictochlronomus sp. X
Tanytacsus ap. X X x
Tanypodinae
Ablobesmylia sp. X x X
Coelotanypus scapularise X X X X R
Procladiua (rrocladius) X x
Prox ladius sp. x X X x x X x x x
Thienemannimyia group X X x X x
Zavielimyla ap. x
Orthocladiinae X
Cricotopus bicinctus x
C. (s.s.) trifancia X
Cricotopus (Isocladius) sylvestris Group X
C. (Isociadius) sp. X
Cricotopus (a.s.) sp. X X % )
Euklefferiella sp. X Al x
Hydiobaenus ep. x
Limnophyes ap., X
Nannocladius (s.8.) distinctus X X x b X

Nannocladias sp., X

A NOILLDO3S
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observed during previous preoperational (1973 through 1975) and operational (1976
through 1982) vear<. The macroinvertebrate assemblage during 1982 was composed
primarily of borrowing organisms typical of soft unconsolidated substrates. Oligo-
chaetes (worms) and chironomid (midge) larvae were abundant (Tables V-B-2,
V-B-3, and V-B-4). Common genera of oligochaetes were Limnodrilus, Nais, and

Paranaiss Common genera of chironomids were Procladius, Coelotanypus,
Chrionomus, and Cryptochironomus. The Asiatic clam (Corbicula), which was
collected from 1974 through 1978, was also present in the 1981 and 1982
collections. None were collected during 1979 or 1980.

No ecologically important additions of species were encountered during 1982 nor
were any threatened or endangered species collected.

Community Structure and Spatial Distribution

Oligochaetes accounted for the highest percentages of the macroinvertebrates at
all sampling stations (Table V-B-2). Oligochaetes accounted for a greater
percentage of the macroinvertebrate community at Stations | and 3 as compared
to Stations 2A and 2B where chironomidae and mollusca were usually common.

Density and species composition variations observed within the BVPS study area
were due primarily to habitat differences and the tendency of certain types of
macroinvertebrates (e.g., oligochaetes) to cluster. Overall, abundance and species
composition throughout ‘he study area were similar.

In general, the density of macroinvertebrates during 1982 was lowest at Station 2A
and higher at Stations 1, 2B, and 3 where substrates near the shore were composed
of soft mud or various combinations of sand and silt. "he lower abundance at
Station 2A was probably related to substrate conditions (clay and sand) along the
north shore of Phillis Island.

Comparison of Control and Non-Control Stations
No adverse impact to the benthic community was observed during 1982. This
conclusion is based on a comparison of data collected at Stations 1 (Control) and 2B
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TABLE V-B-2

MEAN NUMBER OF MACROINVERTEBRATES (Nuuber/lz) AND PERCENT COMPOSITION
OF OLIGOCHAETA, CHIRONOMIDAE, MOLLUSCA AND OTHER ORGANISMS, 1982
BVPS

A NOILD3S

4 3

May 18
Oligochaeta
Chironomidae
Mollusca
Others
Totals

September 23
Oligochaeta
Chironomidae
Mollusca
Others
Totals

Station
2 2 2 2

/m s /m ) i/m nn i/m .
3,470 99 1,206 96 2,694 89 3,853 98
30 2 60 2 10 1

10 1 47 2

20 1 10 1 225 7 50 1
3,490 100 1,256 100 3,026 100 3,913 99
2,757 93 591 34 1,670 50 4,865 90
189 6 356 20 1,277 8 387 7
10 1 445 25 343 10 10 1
376 21 67 2 158 3
2,956 99 1,770 100 3,357 100 5,420 100
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TABLE V-B-3

BENTHIC MACROINVERTEBRATE DENSITIES (INDIVIDUALS/M2), MEAN OF TRIPLICATE
FOR BACK CHANNEL AND DUPLICATE SAMPLES COLLECTED IN THE MAIN CHANNEL

OHIO RIVER, May 18, 1982
BVPS

Taxa

Nemertea
Nematoda

Bryozoa

Urnatella gracilis
Annelida
Oligochaeta eggs

Achaeta

Enchytraeidae

Lumbr iculidae
Chaetogaster diastrophus
Nais bretscheri

Nais sp.

Ophidonais serpentina
Paranais frici

Pristina sigma
Stephensoniana trivandrana
Stvlaria lacustris
Aulodrilus pigueti

A. pluriseta
Borthrioneurum vejdovskyanum
Branchiura sowerbyj
Ilyodrilus templetoni
Limnodrilus cervix

L. cervix (variant)

L. claparedeianus
L. hoffmeisteri

L. spiralis

L. udekemianus
Pelescolex multisetosus
Potamothrix moldavensis

Immatures w/o capilliform chaetae
Immatures w/ capilliform chaetae

Arthropoda

Gammarus sp.

Diptera

Chironomus sp.
Cryptochironomus sp.
Procladius sp.
Orthocladiinae pupae
Orthocladius sp.
Ceratopogonidae
Mocllusca

Sphaerium sp.

Unidentified immature Unionidae

Total

+ Indicates organisms present

Station
p | 2A 2B 3
10 10 198 30
10 20 10
+
- +
59
40
10
7
89 13
158 810 323 50
10
978 188 310 376
20
10 224
10
20
10
10
20 7
70 26
20 20
20
30 39 30
118 165 346
2¢ 30
30 26 30
20 40
20
1,482 99 1,304 2,164
454 20 250 598
7
13 10
7
40
10
20
10
10 40
B
3,490 1,256 3,026 3,913
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TABLE V-B-4

BENTHIC MACROINVERTEBRATE DENSITIES (INDIVIDUALS/M2), MEAN OF TRIPLICATE
FOR BACK C_AANNEL AND LUPLICATE SAMPLES COLLECTED IN THE MAIN CHANNEL

OHIO RIVER, SEPTEMBER 23, 1982

BVPS

Taxa

Platyhelmint.aes
Tricladia
Nemertea
Nematoda
Bryozoa
Urnatella gracilis
Annelida
Oligochaeta eggs
Lumbriculidae
Dero sp.
Nais sp.
Paranais frici
Aulodrilus pigueti
Borthrioneurum vejdovskyanum
Branchiura sowerbyi
Ilycdrilus templetoni
Limnodrilus cervix
L. claparedeianus
L. hoffmeisteri
L. spiralis
L. udekemianus
Immature w/o capilliform chaetae
Immature w/ capilliform chaetae
Hirudinea
Helobdella elongata
Arthropoda
Terrestrial spider
Acarina
Amphipoda
Gammarus fasciat.s
Gammarus sp.
Trichoptera
Oecetis sp.
Diptera
Chironominae pupae
Chironomus sp.
Cryptochironomus sp.
Harnischia sp.
Microtendipes sp.

Polypedilum sp.
Tanytarsus sp.

Station

20

10

10
10

306
19
148
2,203
40

109
10

20

34

2A

10

118

50
30

385
10

10
346

10

108
20

2B

53

13
586
99
27
26
13

10

10
10
5C
20

50
79
277

99
4,180
99
10

10

227
40
20

20



SECTION V DUQUESNE LIGHT COMPANY
1982 ANNUAL ENVIRONMENTAL REPORT

TABLE V-B-4 (Continued)

Station
Taxa 1 2A 2B 3
Coelotanypus scapularis 118 10
Procladius sp. S0 30 395 70
Orthocladius sp. 178
Empididae . 10

Mollusca
Corbicula manilensis® 10
Sphaerium sp. 10 346 303 10
Unidentified immature Sphaeriidae 89 40

Total 2,956 1,770 3,364 5,420

+ Indicates organisms present.
* Recent literature relegated all North American Corbicula to Corbicula fluminea.
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(Non-Control) and on analyses of species composition and densities.

Data indicate that oligochaetes were usually predominant throughout the study
area (Figure V-B-2). The most abundant taxa at Stations | and 2B in both May and
September were immature tubificids without capilliform chaetae (Tables V-B-3
and V-B-4). In May, the oligochaetes which were common or abundant at both
stations were Nais sp., Paranais frici, and Limnodrilus hoffmeisteri. In September,
the oligochaetes Limnodrilus hoffmeisteri, L. udekemianus and the midges
Chironomus and Procladius were the dominant organisms collected at both stations.

Frequently, a greater variety of organisms was found at Station 2B than at Station
I. This usually results in a slightly higher Shannon-Weiner diversity and evenness
at Station 2B (Table V-B-5). The mean number of taxa and Shannon-Weiner indices
for the back channe! were within the range of values observed for other stations in
the study area. Ditferences observed between Station | (Control) and 2B (Non-
Control) and between other stations could be related to differences in habitat.
None of the differences were related to BVPS operation.

Comparison of Preoperational and Operational Data

Composition, percent occurrence and overa!l abundance of macroinvertebrates has
changed little from preoperational years through the current study year.
Oligochaetes have been the predominant macroinvertebrate in the community each
year and they ccmprised 81% of the individuals collected in 1982 (Figure V-B-2).
A similar oligochaete assemblage has been reported each year. Chironomids and
mollusks have composed the remaining fractions of the community each year. The
potential nuisance clam, Corbicula, had increased in abundance from 1974 through
1976, but declined in number after 1977. Corbicula were presented in 198l
collections and one was collected during 1979 or 1980. One Corbicula was
collected in the 1982 benthic surveys.

Total macroinvertebrate densities for Station | (Control) and 2B (Non-Control) for

each year since 1973 are presented in Table V-B-6. Mean densities of macro-
invertebrates have gradually increased from 1973 through 1976 (BVPS Unit | start-
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8t

No. of Taxa
Shannon-Weiner Index
Evenness

September 23

No. of Taxa
Shannon-Weiner Index
Evenness

TABLE V-B-5

MEAN DIVERSITY VALUES FOR BENTHIC MACROINVERTEBRATES
COLLECTED IN TilE OHIO RIVER, 1982

BVPS
Station

1 2A 2B 3
19 9 20 21
2.40 1.73 2.85 2.29
0.56 0.54 0.66 0.52
14 17 22 21
1.49 3.16 2.72 1.58
0.39 0.77 0.61 0.36
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January
February
March
April
May
June
July
August
September
October
November
December

TABLE V-B-6

BENTHIC MACROINVERTEBRATE DENSITIES (Nulber/lz) FOR STATION 1
(CONTROL) AND STATION 2B (NON-CONTROL) DURING
PREOPERATIONAL AND OPERATIONAL YEARS

BVPS
Preoperational Years Operational Years
1973 1974 1975 1976 1977 1978 1979
1 2B 1 2B 1 2B 1 2B 1 2B 1 2B 1 2B
205 0 703 314 358 200 312 1,100 1,499 2,545
425 457
248 508 1,116 2,197 927 3,660 674 R48 351 126 1,004 840
5 40 507 686
653 119 421 410
99 244 143 541 1,017 1,124 851 785 591 3,474 601 1,896 1,185 588
175 92
256 239
149 292 318 263 75 617 388 1,295 108 931 386 1,542 812 806
231 206 483 643 546 871 631 1,485 421 1,588 709 1,528 B56 673

A NOLLD3S
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January
February
March
April
May

June
July
August
September
October
November
December

TABLE V-B-6 (Continued)

Preoperational Years

Oprerational Years

1973 1974 1975 1980 1981 1982

1 2B 1 2B 1 2B 1 2B 1 2B 1 2B
205 0 703 311 1,029 1,296
248 508 1,116 2,197 1,041 747 209 456 3,490 3,026

5 40 507 686
653 119 421 410

99 | 244 143 541 1,017 1,124

175 92 1,523 448 2,185 912 2,956 3,364

256 239
149 292 318 263 75 617
231 206 483 643 546 871 1,198 830 1,197 684 3,223 3,272
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up) until the current study year, 1982. Mean densities were frequently higher in
the back channel of Phillis Island (Non-Control) as compared tc densities at Station
1 (Control). In years when mean densities were lower at Station 2B than at Station
1 the differences were negligible. These differences could be related to substrate,
variability, and randomness of sample grabs. Higher total densities of
macroinvertebrates in the back channel (Station 2B) as compared to Station | was
probably due to the morphology of the river. Mud, silt sediments and slow current
were predominant at Station 2B creating conditions more favorable for burrowing
macroinvertebrates in comparison to Station 1, which has little protection from
river currents and turbulence caused commercial boat traffic.

Summary and Conclusions
Substrate was probably the most important factor controlling the distribution and

abundance of the benthic macroinvertebrates in the Ohio River near BVPS. Soft
muck-type substrates along the shoreline were conducive to worm and midge
proliferation, while limiting macroinvertebrates which require a more stable
bottom. At the shoreline stations, Oligochaeta accounted for 81% of the
macrobenthos collected, while Moilusca and Chironomidae each accounted for
about 9.5% of the total.

Community structure has changed little since preoperational years and there was

no evider: that BVPS operations were affecting the benthic community of the
Ohio Rive:.
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C. PHYTOPLANKTON

Objectives
Phnkton sampling was conducted to determine the condition of the phytoplankton
community of the Ohio River in the vicinity of the BVPS and to assess possible

environmental impact to the phytoplankton of the operation of Unit I.

Methods

One entrainment sample was collected monthly. Each sample was a one-gallon
composite of equal volumes of surface and bottom water taken from one operating
intake bay of Unit 1. This one-gallon sample was preserved with Lugol's solution
and was used for the analyses of both phytoplankton and zooplankton.

In the laboratory, a known aliquot of well-mixed sample was concentrated by
settling, the supernatant was decanted and the concentrate diluted to a final
volume. An aliquot of 0.1 ml from the final concentrate was placed in a Palmer-
Maloney cell and examined at 400X magnification. A minimum of 200 cells were
identifed and counted in each sample. For each collection date, volume of the
final concentrate was adjusted depending on cell density, however the same area of
the Palmer cell was examined for all samples. A Hyrax diatom slide was also
prepared monthly from each sample. This slide was examined at 1000X magnifica
tion in order to make positive identification of the diatom.

Densities (cells/ml), Shannon-Weiner and Evenness diversity indices (Pielou 1969),
and Richness index (Dahlberg and Odum 1970) were calculated for each monthly
sample.

Seasonal Distribution

During the first quarter of 1982 few phytoplankton were present in the samples.
Total monthly mean densities were between 504 and 1,072 cells/ml (Table V-C-1).
Total cell densities of phytoplankton from :ta:ions on the Ohio River and in the
intake samples have been similar during the past four years. Data from past
Annual Environmental Reports also indicate that the species composition has been
similar in entrainment samples and those from the Ohio River (DLCo 1980).
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MONTHLY PHYTOPLANKTON GROUP DENSITIES (NUMBER/ML) AND PERCENT COMPOSITION
FROM ENTRAINMENT SAMPLES, 1982

TABLE V-C-1

BVPS
Group _ Jan Feb Mar Apr May Jun
§/ml + §/ml ) §/ml * §/ml s i/ml s i/ml 8
Chlorophyta 64 6 16 3 28 R 760 11 2,240 34 2,000 28
Chrysophyta 772 72 448 89 628 90 5,720 79 3,730 57 3,980 56
Cyanophyta 212 20 24 5 16 2 40 <1 200 3 200 3
Cryptophyta 0 0 0 0 0 0 240 3 210 3 260 4
Microflagellates 24 2 12 2 24 3 460 6 120 2 620 9
Other Groups 0 0 1 <1 0 0 0 0 20 <1 40 <1
Total 1,072 100 504 99 696 99 7,220 99 6,520 99 7,100 100
Group Jul Aug Sep Oct Nov Dec
i/ml ' §/ml . §/ml 8 _§/ml  /ml 8 §/ml 8
Chlorophyta 12,120 69 13,300 64 10,240 50 5,920 50 940 10 540 24
Chrysophyta 3,860 22 5,980 29 7,660 37 5060 43 6,740 72 1,180 53
Cyanophyta 380 2 660 3 1,380 7 80 <1 480 5 40 2
Cryptophyta 640 i 500 2 600 3 580 1 240 3 40 2
Microflagellates 580 3 400 2 740 3 600 5 520 10 380 17
Other Groups 40 <1 60 <1 40 <1 0 0 40 <1 30 1
Total 17,620 100 20,900 100 20,660 100 12,240 99 9,360 100 2,220<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>