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EXECUTIVE SUMMARY

The 1995 Beaver Valley Power Station (BVPS) Units 1 and 2 Non-
Radiclogical Environmental Monitoring Program consisted of an
Aquatic Program covering surveillance and field sampling of Ohio
River aquatic life. The Aquatic Program is an annual program
conducted by Duguesne Light Company to assess both the impact of
the operating BVPS on the aquatic ecosystem of the Ohio River, and
the potential impacts of biofouling organisms (Corbicula and zebra
mussels) on BVPS operations. This is the twentieth year of
operational environmental monitoring for Unit 1 and the ninth for
Unit 2. As in previous years, no evidence of adverse environmental

impact to the aquatic life in the Ohio River was observed.

The 1995 benthic macroinvertebrate surveys indicated normal
community structure upstream and downstream from BVPS. These
benthic surveys are a continuation of a Fate and Effects Study
(1990 through 1992) conducted for the Pennsylvania Department of
Environmental Protection to assess ecosystem impacts of the
molluscicide CT-1. The molluscicide CT-] is used to control
biofouling organisms at BVPS. To date, these studies have shown
that the continued use of CT-1 at the BVPS has not been detrimental
to the aquatic community below the BVPS discharge. 1In 1995, five
new species were added to the cumulative taxa list of
macroinvertebrates collected near BVPS.

The fish community of the Ohio River in the vicinity of BVPS was
sampled in 1995 by gill nets, night electrofishing and seining.
Results for the 1995 fish surveys indicate normal community
structure based on species composition and relative abundance.
Since monitoring began in the early seventies, the number of fish
taxa has increased from 43 to 77 for the New Cumberland Pool.

The results of the 1995 ichthyoplankton surveys showed normal
spawning cycles for the fish species inhabiting the Ohio River in
the vicinity of BVPS. Freshwater drum (eggs) dominated the 1995
ichthyoplankton surveys total catch.

vi
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The ichthyoplankton surveys also serve as a monitoring technique
for detecting the presence of juvenile Corbicula and zebra mussels
in the Ohio River water column, which can be drawn into the BVPS
intake structure. 1In 1995, juvenile Corbicula were first detected
in the ichthyoplankton samples collected on April 26, and peak
densities were observed in the July 31 samples. No zebra mussels
were collected in the 1995 ichthyoplankton samples.

In 1995, Corbiculs were first detected in the larval cages removed
from the BVPS intake structure in June (colonization period April
21 to June 23). The presence of larger juvenile Corbicula in the
June cages indicates that the larval forms of those individuals
probably entered the cages in late April or May. Corbicula
densities in the larval cages peaked in August, then gradually
declined in September and October. As river water temperatures
declined in late October through December, the number of Corbicula
colonizing the larval cages decreased and their growth rate also
decreased. No zebra mussels were found in the intake structure
larval cages in 1995.

The Corbicula impingement total for 1995 was the second highest
since 1985 (combined total of 7,352 live and dead clams). The
greatest number of Corbicula were collected from the BVPS traveling
screens in August. In general, the population of Corbicula in the
Ohio River has remained high and continues to provide large numbers
of larvae, juvenile and adult Corbicula into BVPS. No zebra
mussels were collected from the 1995 impi)gement surveys.

Since 1991, zebra mussels have been moving procressively upstream
in the Ohio River. 1In 1993, zebra mussels were iu:-. tified at the
Pike Island Locks and Dam (mile point 84.2), fifty m. les downstream
of BVPS. 1In 1994, zebra mussels were identified in the Ohio River
upstream from the BVPS at the Emsworth Locks and Dam (mile point
6.2) and at Lock & Dam 4 and 7 on the Allegheny River. The U.S.
Army Corps of Engineers reported zebra mussels at the New
Cumberland Locks and Dam (Ohio River) on May 11, 1995 and on July

vii
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28, 1995, sixteen zebra mussels were reported at the Maxwell Locks

and Dam (Monongahela River).

The 1995 Zebra Mussel Monitoring Program indicated the presence of
live zebra mussels at BVPS. In 1995, live zebra mussels were found

by divers in the BVPS main intake structure and auxiliary intake

structure during scheduled cleaning operations conducted on October
25 (main intake) and November 2 (auxiliary intake). Twenty-four
zebra mussels were collected, fourteen from the inner Bay C of the
main intake structure and ten from the auxiliary intake structure.

The largest zebra mussel found measured 16 mm in length.
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1. INTRODUCTION

This report presents a summary of the Non-Radiological
Environmental Program conductec by Duquesne Light Company (DLC)
during calendar year 1995, for the Beaver Valley Power Station
(BVPS) Units 1 & 2, Operating License Numbers DPR-66 and NPF-73.
This 1is a voluntary program, since the Nuclear Regulatory
Commission (NRC) on February 26, 1980, granted DLC’s regquest to
delete all of the Aquatic Monitoring Zrogram, with the exception of
the fish impingement (Amendment No. 25), from the Environmental
Technical Specifications (ETS), and in 1983, dropped the fish
impingement studies from the ETS program of required sampling along
with non-radiological water quality requirements. However, in the
interest of providing a non-disruptive database DLC is continuing
the Aquatic Monitoring Program.

A. SCOPE AND OBJECTIVES OF THE PROGRAM
The objectives of the 1995 environmental program were:

(1) to assess the possible environmental impact of BVPS operation

on the benthos and fish communities in the Ohio River,

(2) to provide a sampling program for continuing a non-disruptive
database for the Ohio River near BVPS, preoperational to

present,

(3) to protect BVPS from the biofouling organisms,
+ to evaluate the presence, growth and reproduction of
Corbicula at BVPS,
« monitor for the infestation of the zebra mussel at BVPS.




B.  SITE DESCRIPTION

BVPS is located on the south bank of the Ohio River in the Eorough
of Shippingport, Beaver County, Pennsylvania, on a 501 acre tract
of land. The Shippingport Atomic Power Station once shared the
site with BVPS before being decommissioned. Figure I-1 shows an
aerial view of BVPS. 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
I-2 shows the site location in relation to the principal population
centers. The population within a 5 mile (8 km) radius of the plant
is approximately 18,000. The Sorough of Midland, Pennsylvania, has
a population of approximately 3,500.

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-West Virginia border is 5.2 river miles (8.4 km) downstream
from the site. The river flow is regulated by a series of dams and
reservoirs on the Beaver, Allegheny, Monongahela, and Ohio Rivers
and their tributaries. The average flow in 1995 was 28,000 cubic
feet per second (cfs). The range of flows in 1995 is shown on
Figure I-3, as well as Table I-1. The maximum flow occurred in

Janvary (101,000 c¢fs) and the minimum in August and September
(4,000 cfs).

Ohio River water temperatures generally vary from 32° to 84°F (0° to
29°C)., Minimum and maximum temperatures generally occur in January
and July/August, respectively. During 1995, winimum temperatures
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were observed in February and maximum temperatures in July and
August (Figure I-3 and Table I-1).

BVPS Units 1 & 2 have a thermal rating of 2,660 megawatts (Mw).

Units 1 & 2 have a design electrical rating of 835 Mw and 836 Mw,

respectively. The circul~ting water systems are 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 and Unit
2 began operation in 1987.
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II. SUMMAFY AND CONCLUSIONS

The following paragraphs summarize the findings for each section of
the BVPS Aquatic Program:

Benthos

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 77% of the
macrobenthos collected, whereas Chironomidae and Mollusca each
accounted for about 18% and 4%, respectively.

In 1995, five new species were added to the cumulative taxa list of
macroinvertebrates collected near BVPS. This included four species
collected in the benthos samples, plus the zebra mussel Dreissena
polymorpha, which was collected by divers in the BVPS main and
auxiliary intake structures during scheduled cleaning operations.

Community structure has changed little since preoperational years

and there was no evidence that BVPS operations were affecting the
benthic community of the Ohio River.

Phytoplankton/Zooplankton

The plankton communities (phyto- and zooplankton) have been sampled
and analyzed at the BVPS on a monthly basis from 1973 through 1992,
The results of this twenty year study showed that the long ternm
trends for the plankton communities were consistent from year to
year. /Arnual variations were attributable to either extremes in
precipication and/or temperature. Overall, the plankton
communities, both phytoplankton and zooplankton were considered
typical of those in temperate climates (Hutchinson 1967).
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Therefore, having compiled an extensive plankton database for the
Ohio River, BVPS modified the plankton program, effective January
1993. Currently, samples are still collected from the same intake
structure at monthly intervals and properly preserved as in
previous years. However, these preserved samples have been

archived pending a need for future laboratory analysis.

Fish

The fish community of the Chio River in the vicinity of BVPS was
sampled in 19925 by gill nets, electrofishing and seining. The
results of the 1995 fish surveys show normal community structure
based on species composition and relative abundance. Forage
species were collected in the highest numbers, particularly gizzard
shad and emerald shiners. This indicates a normal fish community,
since game species (predators) rely on this forage base for their
survival. Variations in total annual catch are a natural
occurrence and are attributable primarily to fluctuations in the
population size of the forage species. Forage species, such as
gizzard shad and emerald shiner with high reproductive potentials
frequently respond to changes in natural environmental factors
(competition, food availability, cover, and water quality) with
large fluctuations in population size.

Although variations in total catch occurred from station to stution
in 1995, species composition remained fairly stable. Common taxa
collected in the 1995 surveys by all methods included gizzard shad,
emerald shiner, redhorse species, spottail shiner, channel catfish,
common carp, sauger, freshwater drum, quillback and flathead
catfish. Differences observed in catch between the Control (1) and
Non-Control Stations (2A, 2B and 3) were probably caused by habitat
preferences of individual species. Habitat preference is probably
the most influential factor that affects where the different

species of fish are collected and in what relative abundance.
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Ichthyoplankton

Freshwater drum dominated the 1995 ichthyoplankton catch trom tihe
back channel of Phillis Island. Common carp and gizzard shad
ranked next in terms of abundance. Ichthyoplankton densities were
low Gauring April and early May, then moderately increased in late
May prior to the peak in early June. Densities gradually decreased
through late July, and remained low through the final survey. This
represents normal spawning cycles for the fish species inhabiting
the Ohio River in the vicinity of the BVPS.

Fish Impi

The results of the 1995 impingement surveys indicate that during
the month of August large numbers of Corbicula were collected off
of the traveling screens. Although this trend has occurred in
previous years, the August 1995 total was the second highest in the
period since 1985. The number of fish collected from the 1995
impingement surveys at BVPS was within the range observed for
previous operaticnal years and indicates that withdrawal of river
water at BVPS intake for cooling purposes has very little effect on

the fish populations. No zebra mussels were collected from the
1995 impingement surveys.

Plankton Entrainment
1. Ichthyoplankton

Freshwater drum (eggs) dominated the 1995 ichthyoplankton catch
from the main channel of the Ohio River in front of the BVPS. The
most common fish larvae collected were freshwater drum, common carp
and gizzard shad. Ichthyoplankton densities began to increase in
May, peaked in early June and decreased in late July. This
represents normal spawning cycles for the fish species inhabiting
the Ohio River in the vicinity of the BVPS.

10
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2./3. Phytoplankton / Zooplankton

he plankton communities (phyto~ and zooplankton) have been sampled
and analyzed at the BVPS on a monthly basis from 1973 through 1992.
The results of this twenty year study showed that “he long term
trends for the plankton communities were consistent from year to
year. Annual variations were attributable to either extremes in
precipitation and/or temperature. Overall, the plankton
communities, both phytoplankton and zooplankton were considered

typical of those in temperate climates (Hutchinson 1967).

Therefore, having compiled an extensive plankton database for the
Ohio River, BVPS modified the plankton program, effective January
1993. Currently, samples are still collected from the same intake
structure at monthly intervals and properlv prescrved as in
previous years. However, thes: preserved samples have been

archived pending a need for future laboratory analysis.

Corbicula Monitoring

The weekly screen washing data for 1995 showed that juveniles and
adult Corbicula float into BVPS. A trend that has been observed
every year since 1985 is that the August and September screen
washing collections produce the highest number of Corbicula. The
Corbicula screen washing total for 1995 was the second highest
silnce 1985.

The monthly reservoir sc.-aper samples collected in Units 1 and 2
cooling towers during 1995 indicated when Corbicula were entering
and colonizing the reservoirs. Corbicula entered the uUnits 1 and
2 cooling towers through the circulating water systenms primarily in
July and August of 1995,

Sediment samples were coilected in the Unit 1 cooling tower
(January 12, 1995) and Unit 2 cooling tower (March 27, 1995) lower

reservoirs during the scheduled outages in order to estimate the

11
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Corbicula populations within those structures. The estimated
number of Corbicula inhabiting the Units 1 and 2 cooling towers at
the time of the surveys were 382 million and 7 million clams,
respectively. Population surveys of both BVPS cooling tower
reservoirs conducted during scheduled outages (1986 through 1995)
have resulted in lower densities of Corbicula in the Unit 2 tower
compared to the Unit 1 cooling tower. This can be attributed to
differences in cooling tower design and the faster water currents

in the Unit 2 cooling tower reservoir, which decrease sediment
deposition.

The cnllection of juvenile Corbicula from the ichthyoplankton
samples demonstrates that Corbicula are typically present in the
water column of the Ohio River during the late spr’ng/summer
period. These small clams are carried downstream by river currents
and enter BVPS thrcugh the intake structure. The highest densities
of Corbicula in 1995 occurred in the July 31 ichthyoplankton
samples ~"ollocted from both the main and back channel stations.

Juvenile Corbicula were first detected in the larval cages removed
from the BVPS intake structure in June. This late spring/early
summer spawning period typically occurs in the Ohio River near BVPS
each year. The Corbicula larvae entering the larval cages during
the summer months exhibited rapid growth, attaining a maximum
length of 15.17 mm (colonization period July 21 to September 15).
The presence of juvenile Corbicula in the December larval cages
suggests that Corbicula were still spawning up to the end of
October. As the river temperatures dropped below 50 °F in mid
November, the growth rate of Corbicula in the intake structure
larval cages decreased. No zebra mussels were found in the intake
structure larval cages in 1995.

Zel M 1 Monitori
The zebra mussel (Dreissena polymorpha) is an exotic freshwater

mollusk that is believed to have been introduced into Lake St.
Clair in 1987 via ballast water of ocean-going cargo vessels.

12
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Since then, they have spread rapidly to the other Great Lakes and
are infesting riverine systems in the United States.

Due to the proximity of the Ohio River to Lake Erie, BVPS initiated
a Zebra Mussel Monitoring Program in January 1990. From 1991
through 1993, zebra mussels moved progressively upstream from the
lower to upper Ohio River. In 1994, there were confirned zebra
mussel sightings at locations both upstream and do'..stream from
BVPS, including the Allegheny River. The July 1995 sighting of
zebra mussels at Maxwell Locks and Dam on the Monongahela River
establishes the presence of these organisnms within the Allegheny,
Morongahela and Ohio Rivers in Western Pennsylvania.

The 1995 Zebra Mussel Monitoring Program indicated the presence of
live zebra mussels at BVPS. In 1995, live zebra mussels were found
by divers in the BVPS main intake structure and auxiliary intake
structure during scheduled cleaning operations conducted on October
25 (main intake) and November 2 (auxiliary intake). Twenty-four
zebra mussels were collected, fourteen from the inner Bay C of the
main intake structure and ten from the auxiliary intake structure.
The largest zebra mussel found measured 16 mm in length.

13
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III. ANALYSIS OF SIGNIFICANT ENVIRONMENTAL CHANGE

The BVPS Unit 1 ETS, Appendix B to Operating Licence No. DPR-66,
initially required that significant environmental change analyses
be performed on benthos, phytoplankton, and zooplankton data.
However, on February 26, 1980, the NRC granted DLC a request to
delete all of the Aquatic Monitoring Program, with the exception of
the flsh impingerent, from the ETS (Amendment No. 25, License No.
DPR~-66) . Consequently, the requirements for Analysis of
Significant Environmental Change was deleted by the NRC, and is not
applicable to the present Aquatic Monitoring Program. In 1983, the
NRC also deleted the requirement for fish impingement studies.
However, in the interest of providing a non-disruptive database,
DLC is continuing the Aquati. Monitoring Program.

IV. MONITORING NON-RADIOLOGICAL EFFLUENTS
A.  MONITORING CHEMICAL EFFLUENTS

The Environmental Technical Specifications (ETS) that were
developed and included as part of the licensing agreement for the
BVPS, required that certain non-radiological chemicals and the
temperature of the discharges be monitored and if limits were
exceeded they had to be reported to the NRC. During 1983, tr. LRC
(Amendment No. 64, License No. DPR-66) deleted these water (uality
requirements. The basis for this deletion is that the reporting
requirements would be administered under the NPDES permit.
However, the NRC requested that if any NPDES permit requirements
were exceeded, that a copy of the violation be forwarded to the
Director, Office of Nuclear Reactor Regulation.

B. HERBICIDES
Monitoring and reporting of herbicides used for we=d control during

1995, is no longer required as stated in Amendment No. 64: thus,
this information is not included in this report.

14
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V. AQUATIC MONITORING PROGRAM
A.  INTRODUCTION

The environmental study area, established to assess potential
impacts, consisted of four sampling stations each having a north
and south shore (Figure V-A-1). Station 1 is located at river mile
(RM) 34.5, approximately 0.3 mi (0.5 km) upstream of BVPS and is
the Control Station. Station 2A is located approximately 0.5 mi
(0.8 km) downstream of the BVPS discharge structure in the main
channel. Station 2B is located in the back channel of Phillis
Island, also 0.5 mi downstream of the BVPS discharge ctructure.
Station 2B is the principal Non-Control Station because the
majority of agueous discharges from BVPS Units 1 and 2 ure released
to the back chennel. Station 3 is located approximately 2 mi (3.2
km) downstream of BVPS.

Sampling dates for each of the program c¢lements are presented in

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

B. BENTHOS
Objectives

The objectives of the benthic surveys were to characterize the
macroinvertebrates of the Ohio River near BVPS and to determine the
impacts, if any, of BVPS operations.

Methods
Benthic surveys were performed in May and September, 1995. Benthos
samples were collected at Stations 1, 2A, 2B, and 3 (Figure V-B-1),

using a Ponar grab sampler. Duplicate samples were taken off the
south shore at Stations 1, 2A, and 3. Sampling at Station 2B, in

15
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the back channel of Phillis Island, 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. In the laboratory,
macroinvertebrates were sorted from each sample, identified to the
lowest possible taxon and counted. Mean densities (numbers/m’) for
each taxon were calculated for each of the two replicates and three
back channel samples. Three species diversity indices were
calculated: Shannon-Weiner, evenness indices (Pielou 1969), and

the number of species (taxa).

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 are 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 is probably the result of channelization and
scouring by river currents and turbulence from commercial boat
traffic.

Results

Sixty-one macroinvertebrate taxa were identified during the 1995
monitoring program (Table V-B-1). Species composition during 1995
was similar to that observed during previous preoperational (1973
through 1975) and operational (1976 through 1994) years. The

macroinvertebrate assemblage during 1995 was composed primarily of

burrowing organisms typical of soft unconsolidated substrates.
Oligochaetes (worms) and chironomid (midge) larvae were abundant
(Tables V-B-2, V-B-3, and V-B-4). Common ¢enera of oligochaetes
were Limnodrilus, Nais, and Paranais. Common genera of chironomids
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TABLE V-B~1

SYSTEMATIC LIST OF MACROINVERTEBRATES COLLECTED FROM
1973 THROUGH 1995 IN THE OHIO RIVER NEAR
BVPS

Collected in Collected {n
Taxa PreviQus Years — . (—

Porifera

Spongilla fragilis X

Cnidaria
Hvdrozoa
Clavidae

hoxra lacustris X
Hydridae

Craspedacusta sowerbii
Hydra sp

Platyhelminthes
Tricladida
Rhabdocoela

> >

> x >
>

Nemertea
Nematoda

Entoprocta
Urnatella gracilis
Ectoprocta
EFxedericells sp.
Ealudicella articulata
Pectinatella sp.
Elumatella sp.
Annelida
Oligochaeta
Aeclosomatidae

Enchytraeidae
Naididae

b >
> x x »

>

> M M M >

E
L DC 2 D D D M D 2 D DD PN WX > x
 x x >

> x

E
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TABLE V-B-1
(Continued)

Collected in Collected in
N1 . ]

Taxa

Tubificidae

o X XXX

>

Unidentified immature forms:
with hair chaetae
without hair chaetae
Lumbricul idae
Hirudinea
Glossiphoniidae
Helobdella elongatae
H. staanalis
3

Helobdella sp
Erpobdellidae
Erpobdells sp.
micrestoma
Arthro a

Acarina
Ostracoda
Isopoda

Amphipoda
Talitridae
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