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WASTE MANAGEMENT QUESTIONS
Spent Fuel Questions:

1. Which eof the following gurrent technigaes for at-reactoi

storage aie you using and how?

A. Re-racking of spent fuel.
D. Longer fuel bucrnup.

2. Do you plan on continuing the use of these gurrent technigques
for at-reactor storage of spent fuel during the remainirg
time of your operating license or dc you expect to change or

modify them in some way?
Modify.

3. Which of the following techniques fo: at-reactor storage do
ou anticipate using until off-site spent fuel storage

ecomes available and how?

A. Re~racking of spent fuel.
C. Above ground dry stcrage.
D. Longer fuel burnup.

E. Rod Consoljidation

4. Will the technigues described above be adequate for continued
at-reactor atorage of spent fuel for the operating lifetime
of the plant, including a 20-year period of license renewal,

or are you develcoping other plans?

Adequate

5. Do you anticipate the need to acquire additional la’ Jr the
storage of spent-fuel for the operating lifeti of the
plant, including a 20-year period of license renewal 1f so,

how much land? When would this acquisition occur? Where?

No.

6. Do you amicipate any additional construction activity
on-site, or immediately adjacent to the power plant site,
associated with the continued at~reactor storage of spent
fuel for the operating lifetime of the plant. including a

20-year period of licenue renewal?

Yes.

7. 1f you answered yes to gquestion 6, briefly describe this

construction activity,

Build' ' ng above ground dry storage facilities.






ATTACHMENT

Page 3

o

Do you anticipate the need to acquire additional land for the
storage of LLRW for the operating .ifetime of the plant,
including a 20-year period of license renewal? 1If so, how
much land? When would this acquisition occur? Where?

No

6. To provide information on the timing of future low~levei
waste otreams, if you answered yes tu guestion #5, over what
periods of ¢iwe are these activities contemplated? N/A

7. Do you anticipate any additional construction activity,
vn-site, or immediately adjacent to the power plant site,
associated with temporary LLRW storage for the oparating
litctiig of the plant, inciuding a 20-year period of license
reneval

Yes

8. If you answered 7yes to guestion 7, briefly describe this
construction activity.

Storage areas for steam generator components,

9. To provide information on future low-level waste streams
vhich may effect workforce levels, exposure, and waste
compact  planning, do you anticipate any major plant
modifications or refurbishment that are likely to generate
unusual volumes of low-level radicactive waste prior to, cr
during, the relicensing period for the plant? 1f so, please
describe these activities. Also, what types of modifications
do you anticipate to be necessary to achieve license rencwsal
operation through a 20-year license renewal term?

Potential for reracking >f the Unit 1 fuel pool.
C. Mixed low-level Radicactive Waste Question:
1. If your »lant generates mixed LLRW, how is it currently being

stered and what plans do you have for managing this waste
during the license renewal period?
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(Continued)
The station has had only two NPDES permits issued for the

operations of the wastewater treatment sy<tems. The first permit
was issued on May 30, 1975 and the sec.nd permit was issued on

November 26, 1984, An application to renew the NPDES was
submitted to the Pennsylvania ~epartment of Environmental resource
on May 26, 1989, The Department has not yet acted on the
application.

The only significant change between the first ard second NPDES
permit was the inclusion of the Unit 2 discharges (or outfalls) in
the second permit.

An examination of trends in the effects on aquatic resources
monitoring can indicate whether impacts have increased, decreased,
or remained relatively stable during operation. Describe and
summarize (or provide docamentation of) results of monitoring of
water guality and agquatic biota (e.g., related to NPDES permits,
Environmental Technical Specifications, site-specific menitoring
required by federal or state agencies,. What trende ar¢ apparent
over time?

Please see the attached 1989 Annual Environmental Report
Non-Padiological Report Section I1I. Summary and Conclusions pages
8 through i2.

Summarize types and numbers (or provide documentation) of
organisms entrained and impinged by tre condenser cooling water
system since issuance of the Operating License. Describe any
gseasonal patterns associated with entrainment and impingement.
How has entrainment and impingement changeu over time?

Please see the attached 1989 Annual Environmental Report
Non-Radiological Report Section ¢ Fish Impingement and Section H
Plankton Entrainment. The only change with respect to entrainment
and impingement overtime has been with thc increased numbers of

. Ssee Section I Corbicula and Figure V-I-7 of the
referenced report.

Aquatic habitat enhancenent or restoration efforts (e.q.,
anadromcus fish 1runs) during operation may have enhanced the
biological comrunities in the vicinity of the plant,
Alternatively, degradation of habitat or water quality may have
resulted in loss of biological resources near the site. Describe
any changes to aquatic habitats (both enhancement and degradation)
in the vicinity of the powe. plant since the issuance of the
Operating License including those that may have resulted in
different plant impacts than those initially predicted.

None.
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Plant operations ray have had positive, negative, or no impact on
the use of agquatic resources by others. Harvest by commercial or
recreational f{ishermen may be constrained by plant operation.
Alternatively commercial harvesting may be relatively larqe
comparad with fisn losses caused by the plant. Describe (or
provide docvwentation for) other nearby uses of waters affecced
by cooling water system (e.g., swimming, ..ating arnual harvest
by commercial and recreational fisheries inid how these impacts
have changed since issuance of the Operating License.

It has bees observed that there has been increased recreational
tishing in the area below the BVPS discharge through the years
since operation of Unit #1 in 1976.

Describe other sources of impacts on aguatic resources (e.q.,
industrial discharges, other powcr plants, agricultural runoff,
that could contribute to cumulative imr “ts, What are the
relative contributions by percent of these . rces, including the
contributions due to the power plant, to o\ .rall water guality
degradation and loss of aguatic biota?

7here are no guantitative measurements of the cumulative impacts
as related to activities upstream of the power plant. O0il and
chemical spills, increased potential of hydroelectric facilities
lowering the dissolved oxyjzen and the increased use of lawn
herbicides end pesticidus within the water shed has the potential
for degrading overal) water quality.

However, the loss of heavy industries in the Pittsburch area and
the improved water treatment plant operations in both municipal
and industrial i{acilities have demonstrated an improved aquatic
habitat as highlighted by the increased nurkers of fish species.
Reference Section E of '+ 2 1989 non-radiological report.

Provide a Jopy of your Section 316(a) and (b) Demonstration
Report required by the Clean Water Act. What section *16(a) and
(b) determinations have been made by the regulatory authorities?

None.

Beaver Valley utilizes cooling towers so the Section 315(a) did
not apply to us. The Section 316(b) was accepted by the USEPA
with no determinations. See the at ached May 6, 1977 DLC letter
to EPA with the 316(b) study and the June 15, 1977 USEPA letter
to DIC approving the study.
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SOCIOECONOMIC QUESTIONS FCR ALL UTILITIES

Various sources were utilized to obtain information concerning this
survey. Oour best estimate is based on information and records
available.

1. To understand the importance of the plant and the degree of its
sucioceconomic impacts on the local region, estimate the number of
permanent workers on-site for the most recent year for which data
are availab.e.

1255 Permanent (Nuclear Group Employee status Report)
387 Temporary Active Employees

2. To understand the importance of the plant to the local regioa,
and how that has changed over time, estimate the average number
of permanent workers on site, in five-year increments starting
with the issuarce of the plant's Operating License. 1If possible,
provide this information for each unit at a plant site.

1989 3453 1984 2723
1988 3551 1983 2493
1987 3756 1982 2488
1986 2521 1981 1749
1906 1776 1980 2432
Average 3011.4 Average 2377
Ist increment ~2nd increment

Plant operating license was issued to Unit 1 in 1976 and this
information was not readily available beyond the 1980 year. This
information was obtained by numbers of radiological badged
employees.
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&3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 111
614« AKD V L MUY STREETS
PHILADELPHIA PENN LYLVANIA 19106
Wheeling Field Office
303 Methodist Building, l1lth & Chavline Streets
Whecling, West Virginia 26003

L

June 1%, 1977

Mr, Robert J. McAllister JUN 1 7 Rt“
Gtructural Engineer
Duquesne Light
. L3% Sixth Avenue
Pittsburgh, Pennsylvania 15219

RE: Beaver Valley Power Station « Un.t 1
NPDES « No. PA=0025615
Impingement/Entrainment Monitoring Report 316(b)

Dear Mr, McAllister:

We have received and reviewed your finu) inpingement/entrainment
monitoring report on your Eeaver Valley Power Station - Unit No., 1
for 1976.

Based upon the data included in this document we 4o not feel that
any rodificaticn of the intake structures at the Beaver Valley Fower
Station is necessary. We agrec with the ¢ aclusion that ths ime
pingement /entrainment impact of the sublect facility is not ad-
versely affecting the balanced, indigenous communities of aquatic
organiems in the Ohio River and therefore approve the study.

Sincerely yours,

g
.

“James L. Labuy
Aquatic Biologist
Whecling Field Office
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DUQUESNE LIGHT COMPANY

BEAVER VALLEY POWER STATION
UNIT NO. 1

NPDES FERMIT NO. PA 0025615
REPORT OF

IMPINGEMENT 'ENTRAINMENT MONITORING PROGRAM
FOR 1976

APRIL, 1977
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FISH IMPINGEMENT

A total of 9,102 fish were collected in 1976 (Table 1 ).
The combined weight of the catch was 8,264 g (18.2 1bs).
Eight families and 25 {dentifiable species were represented,
No species classified «s rare or endangered were taken., In
addition, 483 crayfish, 343 clams, 83 leeches, and 20 dregen=-
fly larvie were collected.

Emerald shiner was the most abundant species, accounting for
54% of the ca*ch and 4,901 individuals (Table 1 )+ Un=
identifiable cyprinids, shiners, and minnows (those too badly
damaged to identify) comprised 29% of the ca:el. Sand
shiner, mimic shiner, bluntnose minnow, and carp made up an
additional 9% of total. The combined collections of the
carp-shiner family (Cyprinidae) accounted for 92% of the
total catch and weighed 4,644 ¢ (10.2 1bs). Channel catfish,
the second most numerous species at a catch of 510 irdividuals
weighing 1,548 g (3.4 1lbs), constituted 6% of the total
catch. The remaining 22 taxa represented only 2% of the
total yield.

Of the total catch during 1976, 87% was taken during January
and February (Table 2 )« After February, numbers of fish
gradually declined to a low of five fish in June. From July
to November, collections averaged seven fish per 24 hr
period. Llarge numbers were caught again in Octocber. The
results indicate that large collections occur at water
temperatures below 40°F,

Fluctuations in catch composition were small. Minnows and
shiners were most abundant in the winter months but were
collected throughout the year. Channel catfish cccurred in
72% of the collections and were collected in al) moenths.

Game species (sunfishes and some perches) were caught in-
frequently and no seasonal differences were apparent. BErown
bullhead was the only abundant fish that exhibited a seasonal
change in catch. This species was collected only in the
summer.,

Channel catfish was the most abundant non-forage species
collected. Tae majority of channel catfish in the screen
washings ranged in length from 45 to 265 mm (Table 1 id e
Only four specimens larger than 120 mm were collected.

Three of these larger f£ish were decomposud, indicating that
they had been dead for some time. All c¢f the channel catfish
Lcaught were less than two years old and more than 99% were
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young-of-tha=year. Ages were estimated froem age-length
rel tionghips given in Carlander (1969). The conly specics
for which mature adults were collected, as daetermincd frem
length ranges given in Table 5.34 and data from Carlander
(1969), were forage fish, mainly shiners, minnows, and
gizzard shad.

On July 8, 1976, intake velocity at the trash bars was
determined in each operating intake bay. A Marsh-McDirney
Model 201 Portable Water Cur.ient Meter was used., Readings
were taken at the water surface, middepth, and bottom at the
middle and along the sides of the {ntake bay. Measurements
in intake Bay A were less than 0.4 fps; most readings were
between 0.25 and 0.3 £ps. The total pumping capacity of
this bay is 25,000 gpm. In Say B (total pumping capacity
9,000 gpm) all readings were .ess than 0.35 fps. These
m:azu;e?entn are similar to the maximum design flow velocity
© . ps.

Almost half of the organiums in screen wash collections we:
taken from bays which were not operating during the 24«hr
sampling period (Table 1 ). This situation may bs cause!
bz entroapment of organisms on the frames extending out from
the screens. All of the traveling screens have frames ex-
tending 6 in. out from their face, running their horizontal
length, and spaced every 2 ft alcng the vertical run, It is
suspected that when the screens are rotated for washing,
fish become trapped on the frame plates. This theory

is supported by the large winter catch of emerald shiner.
This shiner is a surface species (Trautman, 1957) and is
alquish during the cold winter months. 1Its surface habit
and its slower response in cold water would make it more
susceptible tc entrapment. Additional support for this
theory is the low number of lsrge fish, since large fish
would be able to escape entrapment on the frames. The
majority of the large specimens that were collected were
badly decomposed. These decayed specimens were dead for
some time before collection and were probably dezd before
becoming impinged.

The results of weekly impingement collections during 1976
indicate that BVPS operacions did not affect the fish popula-
tions of the Ohio River. Only 18.2 pounds of fish were
collected in 1976, a negligible amount. This amount of fish
is insignificant when compared to the 344 lbs of fish per
acre estimated to inhabit the New Cumberland Pocol (Preston,
1969). Also, 92% of the catch were cyprinids, a species
that has high reproductive capabilitiss (Carlander, 1969)

and would not be harmed by tiie loss of such a small number
of individuals.

Almost half of the fish were taken in non-operating bays,
bays which have zero intake velocity. Technically, these
fish were not impinged but were rather entrapped.
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River Fish Populations vs Impingement Collections

Shiners and minncows were numerically dominant in the river

and the impingement catches {(Tatle 3 )« Large numbers of
emerald shiner, sand shiner, and bluntnoge minnow occurred

in both catches, Gizzard shad and channel catfish were also
common in both collections. Carp, spotted bass, largemouth
bass, yellow perch, and walleye, which were common in river
collections, were collected in low numbers in screen washings.
There were only slight differences in the river and screen
catches because predominant species cccurred in about the same
proportions,

Pr—
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ICTHYOPLANY FON ENTRAINMENT

A total of 1,244 larvae, 6 eggs, 10 juveniles, and 135
adults were collected in the intake structure from April
through July. At least 12 taxa, repvesenting five families,
were identified.

No fish eggs or larvae were collected in intake samples on
April 1%, the first entrainment survey of the 1976 study

period (Table 4 )« River temperature was 54°F. On

April 29 the river temperature had increased to 61°F and ne

eggs and 32 larvae (10. 44/100m3) were collected. Most of

the larvae were either walleye or sauger (Stizostedicn

sp:). ©On May 12, only one irtake bay was operating and no 3
eggs or larvae were collected., Thirty-nine larvae (13.05/100m7)
and two eggs were collected Ln May 27, when the river temperatur
was 66°F, Numbers of larvae collectad continued to increase
and on June 10, 148 larvae (49.87/100m3) were collected.

Two eggs were also collected. Cyprinids (ainnows and

shiners) accounted for the majority of the larvae on June 10,
On June 24, 666 larvae (218.87/100m’) were collected and, as
with the ptcvious cellection, the majority were gyprinddn.

The number of larvae declined to 237 (78.93/100m”) by July

8 (Table 5.38), A further geclino was evident on July 22

when 122 larvae (40.58/100m”) were taken.

Cyprinids (minnows and shiners) accounted for €8 to 934 of
the species collected., Gizrmard shad (Doroscma cepedianum),
darters (Etheostoma sp.), sunfish (Centrarchidae), logperzh
(Percina caprodes), one juvenile channel darter (Percina
opelandi), and one juvenile white sucker (CatostCrmus
commersoni) were also collected.

The Commonwealth of Pennsylvania (1976) classifies the
channel darter as "indeterminant: apparently chreatened but
insufficient data currently available on which to base a
reliable assessment of status"., Sauger is classified as
"rare", however, positive identification could not be made
as to whether the larvae caught were sauger or walleye.
Walleye is not rare, endangered or indeterminant.

1976 River Transect Results

A total of 645 larvae, 195 eggs, and 13 juveniles were
collected. Cyprinids (86%) and gizzard shad (8%) accounted
for 94% of the tutal larvae collected along the river transect
Centrarchids, percids, and freshwater drum made up the
remainder c¢f the cateh,
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River transcct samples collected during the same time pericd
a8 the intake collections exhibited a temporal pattern
similar to that of the ertrainment samples. No egge or
larvae were collected on April 15 (Table 6 )+ Three
larvae and no egcs were collected on April 29 and no larvae
and two eggs on May 12. By May 27, 40 larvae (3,.92/100m?3)
and five eggs were collected. C©na June 10, 42 larvae
(4.92/100m") and 165 eggs were collected., The majority of
eggs were tentatively identified as emerald zhiner (Notrowvis
atherinoides). Larval densitieg continued to increase: on
June 24 thgy reached 16.34/100m° and by July 8 they reached
27,76/100m? (Table 7, ). After July 8, densities leclined
to 13.68 larvae/100m?,

Intake Spatial and Diel Trends

A spatial distributional pattern was apparent ameng the
intake bays. Larvae were collected in all bays sampled
throughout the periocd but densities were higher at intake
Bay B than at Bays A, C, and D. Bay B yielded 54% of the
larvae for the entire pericd. However, Ray B was sampled
on the three dates when the highest number cof larvae were
collected, Species compositioin among the intake bays was
not noticeably different,

A large difference between mean larval density values for
the day and night samples indicated diurnal movement (Table
8 .). Night sampling yielded 83% of the larvae collected
during the entire sampling period. The largest mean night
larval density, collected on June 24 in intake Bay A, was
353.53/100?3 whereas during the day the highest density was
28,70/100m”?, It is possible that the bright lights on the
face of the intake structure and the work lights inside the
intake bays attracted the larvae. Marcy (1976) showed
similar results during day/night intake and river cross
section sampling at the Connecticut Yankee Plant.

River Transect Spatial and Diel Trends

The river transect data showed little difference among the
depths samnpled at those stations having two or more depths,
Mean larval densities were much higher aleng the north
shoreline (Station 5) on the cpposite shore from the BVPS
than at other stations located along the transect.
Approximately 43.4% of the total larvae were collected at
Station 5 (Table 9 )

No diurnal differences weve noticeable along the river
transect except at Station §. Overall, 53% of the larvae
were collected during the day compared to 48% collected
during the night (Table 9 ). Densities at Station 5 were
significantly higher during the day than at night.
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PHYTOPLANKTON ENTRAINMENT

In general, the composition and quantities of phyteplankton
éntrained were similar to those of the river samples. The
following paragraphs discuss observed differencsas.,

Monthly mean phytoplankion densities were slightly higher in
river samples than in entrainment samples in 197 of the 12
months sampled (Table 10 ). The unly large d.°ferences
were among the green algae in May, June, and Juiy. The
flagellated algae, especially the cryptoph 'ten and dino-
flagellates, were more abundant in the riv. .hile diatons
had similar densities in both the river and entrainment
samples. The small differences observed between entrained
and river phytoplankten were probably related to shore effects.
The shore zone, where substrate, light and other reguirements
are more readily available than in open waters, would be
more favorable to the production of periphytic species.
Growth conditions for true planktonic srecies would be best
in the main flow of the river. Since the BVPS intake
structure is a flush-to-shore design, periphytic species are
more likely to be taken into the plant than are plunktonic
species,

In January, the periphytic diatoms Melosira varians and
species of Navicula and Nitzschia weére more abundant in
entrainment samples than in river samples, In March, the
green alga Chlamydomonas, which is indistinguishable from
zoospores of periphytic green algae, was again more abundant
in entrainment samples. Densities of most species in April
were slightly lower in the river samples than in the entrain-
ment samples. In May, the cryptophyte Rhodomonas minuta and
most species of green algae were more abundant in the river
while diatoms were more abundant in entrainment samples.

The greatest difference between entrainment and river,
especially among cryptophytes and green algae, occurred in
June. From July through December, differences were similar
to those observed previously but were considerably smaller.

Species whose mean densities in 1976 were noticeably higher
in the river samples than in entrainment samples included
the green algae Chlamydomonas snowii, Ankistrodesmus
convolutus, and Hicractin;gm pusillium an e cryptophyte

odomonas minuta, Diffezrences were most noticeable in May
ard June. A number of diatom taxa were slightly more abundant
in entrainment samples than in river samples, but large
differences were not observed. A few colonial species, such
as the blue-green alga Microecystis aeruginosa, showed
Gifferences in densitieS that were dus to only a few, but
many-celled, colonies.







ZOOPLANKTON ENTRAINMENT

Speciee occur:ing in the entrains samples were similar to
those found in ths -2* (Table 11 ). Mean zooplankton
densities and group percent compcsition data for each month
agree closely with data for the river transects. Zooplankton
densities were low (<400/.) from January through March.
Seasonal peak densities of 5,336 and 7,093 organisms/l were
reached in April and June. May densities were only 2,905
organisms/l. De.sities dec.eased thereafter to less than
4,000 organisms/l trom July through September and Jess than
500 organisms/l for the remainder of 1976.

Protozoa compossd mc than 80% or more of all organisms in
all months except June through September. Rotifers were
abundant in the-2 months, composing as much as 88 and 70% of
the zocplanktor in June and September, respectively.
Abuadant taxa in (ntrainment and river samples were similar
throughout 1976,

Diel Trends

Diurnal fluctuaticns in total zooplankton densities were
small durir. all moaths of the study, The fluctuations
which did occur followed ne definite pattern and probably
reflect slight differences in river populations passing the
intuke structure. Variatlions among zocplankton densities
collected diurnally were no g-eater than those observed
among the different river stations on a given date.

In Abril Vorticella microstoma was co. . derably less abundant
at the intake bays (<50007I) than at a.. the river transects
(>20,071/1); howevar, this was likely a result of differences
ir current velocity, turbulence, etc. at the intake bay
region.

Conclusicns

-ntrainment losses, based on BVPS withdrawing 1.2% of the
river flow during minimum low river flow of 5,000 cfs, are
judged to be negligible.
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TABLE 1

SUMMAKY OF FISHES COLLECTED ON THE TRAVELING SCREENS AT BVPS
JANUARY THROUGH DECEMBER 1976

Wunbor and Weight (g; of Fish Col

Foarcent

Yrequency
ot Percert
Taxs Mumbe ¢ Occorrence Composition *
Clzzard shad 93 28 1
Carp 4 L <1
trorald shiner 4901 45 54
Sand shiner 53 ) s
Mimic shiner 146 23 2
Blantnose minnow 206 e 2
Untdentifiod cyprinide 2635 45 29
White sucker 2 2 <-
Wiaite catfish 26 b3 ] <}
Yellow bullhesd ] 2 <1
grown ballhesd b3 | 19 <3
Char~el catfish Sio 12 5
Stonecat 2 2 <1
Culdentified catfieh 12 15 <1
Trout -Ferch 1 2 <1
Banded killifish 1 2 <1
Rock bLass 4 8 <1
Creen senfish 12 8 <1
Purpk insced 2 .30 <1
slergill > k] <1
Scralleouth base 1 2 <.
Sjotted bans 1 2 «<1
wWitte crapple 4 ] <}
tnidentificd sunfysh S L] <t
Jutny dacrter s 8 <3
Usldentified darter 1 2 <1
Yelice petch 3 5 <1
Lonperch 4 8 <}
Witleyo 1 2 <}
Toral KNusber S102

Porcent of Total Nusber

We lght
fercent of Totsl Welght

R i

(A} Intske bays thai had (ntake pumpe opsrating in the 24 hr sespling pe’ lod
(L) Bays thar had no pumps operating Ouring the sampling period
o) Reactive to ewternal stimull, returns' to river
(4] Unreactive to atimull or pertially decayed

Oruuuq“’ eating
Aivele Desaldl Altvn ]
Aumber Weight Husber Welght Mumbey We.ght Musber Weight
1 6.5 e 1314 4 14 180.7
i 4.8 2 62.5 i 3.5
%3 65.4 s 22146 123 .8 1106 6709
a5 20.% W2 134.8 L s 26.9 184 LRSS |
i 1.9 14 76.8 » 20,7
19 15.4 LR 4.0 21 A 103 61.6
1138 496.5% 1497 556.0
3 1.1 1 2.7
1 2.3 5 15.2 16 ».a 4 6.2
1 13.2
6 io.& ? 102.6 L] 8.5
€9 193.5 187 £64.6 186 $26.2 68 153.4
1 6.8 1 8.3 }
. 2 2.9 10 323.2
1 1.9
1 6.9
3 9.5 1 5.4
5 4.1 1 1.8 2 6.4
7 27.1 Fl 12.0 10 5¢.7
2 3.0 3 4.8
3 12.%
| 3 3.6
2 3.5 2 FLN
4 46 4 0.4
4 3.7 1 i.0
| 1.0
2 25.) 1 3. &
1 1.0 1 1.0 2 1.9
1 4.5
3 54 220 30
2.6 55.4 4.6 3.3
mL.9 5205.% 8463 1804
4.6 6.0 19.2 2.4

Length Rangs

— S

30-316%
67110
25-4n
29-7
-5
21-%5

€2-45
5%-13%
ms
IR RS ] |
45-245%
%1-110
»-71%
7
€
21-47
tI-100
-2
42-57
193
1%
®-1
28-5%
¢>-53
0
510
$4-05
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TABLE 3

COMPARISON OF FIEHLS COLLICTID IN THE NEW CUMDERLAND
POOL OF THE OHIO RIVER AND FISHES COLLECTED €N THE
TRAVELING SCREINS OF THE BVPS
JANUARY THROUCH LICEMZER 1976

Total Number of Percer* Compositon of
Pishes Collected Fishes Collacted
Traveling Traveliag

Taxa ; River _Screens River _Screens
Longnose gar 2 0 <l 0
Gizzard shad 10 93 1 1l
Coldfish 2 (6] <l 0
Carp 12 4 1 <l
Emerald shiner 8l 4,901 10 54
Spotfin shiner as 0 4 0
Sand shiner 302 453 36 S
Mimic shiner 12 166 1 2
Bluntnose minnow 272 2906 33 2
Creek chub b 0 <l 0
Unidentified cvprinids 0 2,638 0 29
Quillback 2 0 <1 -
White sucker 0 2 0 <l
Yelle ' bullhead 1 1 <1 <l
Brown bullhead 3 21 <l <3
White cetfish 1 26 <l <l
Channel catfish 1é 510 2 6
Stonecat 0 2 0 <1
Unidentifiod catfish 0 12 ¢ <l
Trout-perch o] - § 0 <l
Barde<s %°1i’ 'tish 0 1 0 <1
RKRock .. s 3 4 <l <l
G. .on sunfish 1 12 <l <l
Purpiinseed 3 22 <l <l
Bluegill 3 5 <l <l
Smallmouth bass 3 1 <1 <l
Epotted bass 17 1 2 <l
largemouth bass 12 0 h § 0
White craprie 2 4 <l <l
Black crappie 3 n <l 0
Unidentified sunfish 0 5 Q <l
Johnny d-rter 2 S <1 <i
Yellow perch 24 3 3 <l
Walleye 9 | 3 <l
Logperch 0 4 0 <l
Unicentified darter 0 1 ¢ <1
Total 837 9,102
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TABLE 8

ENTRAINMENT PROGRAM (INTAKE) - SPATIAL DISTRIBUTION
MEAN NUMBER OF FISH LARVAE PER HUNDRED CUBIC METERS

April 15, 1976
April 29, 1976
Hay'12. 1976
May 27, 1976
June 10, 1976
June 24, 19%76
July 8, 1976
July 22, 1976
TOTALS

OF WATER SZ'PLED IN OPERATING BAYS

.02

2.68
28.70
13.05
i3.2¢0
62.95

45.52
12.05
353.53
23.93
120.08
647.25

BVPS
APRIL - JULY 1976

Bay B

Day Hight Day

_Ib) _ ST

= = 2.61

5.38 173.41 -
172.20 317.03 -
26.0% 182.65 -
203.6% 6€79.09 2.61

15.66

> - 10,

2.68 0 13.
- - 49.
- - 217.
- - 78.

5.28 23.75 40.

7.96 23.75

44

05
88
87
93

18

e e






DENSITY (MEAN NUMBER OF CLARVAE 7100=3)

Ficuprs 1
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yor 4 " - Ay - At AuBmMmO TN A .Y
DHRYTOPLARKTON DENSTITIES AND PERCENT COMPOSIT.LCON IN
ENTRAINMIENT AND RIVER SAMPLES
MEAN OF ALL SAMPLES
- -~
JANUARY DECEMBER 1976
BVPS
Entrainment
farplin: Cate L=l
745 MU 7 N 7 Q4 | N Ve LA V4 %AV R 72 VAN ot SR ¢ 7% o 76 74
Sravp
anophyta
c’cc\:.;.a n L . LB 10 153 i " m “"w “" b
A 18] ? i 1 i i ¢ i 1 ? L
Crlorophyta
I'll:‘:l " is L3 Lig 1,01 10,902 $.an §,54) N.00 ) i el
‘ i ‘ 1 " M LE ] “@ " LR » ie $
Cuglenophyte
o lieim 1 ¢ 1 s i ) b} i s ° 3 1
) ° L] W ¢ L] ° 3 L] L] 0 L] ¢
Tihopyta
"nmnl 9 ° 3 ? 1 L i 9 9] L i 0
4 ° L L L] L] v L] L o ° L L
¢ aphyt /

'::7::;:;' L] » 17 on REl R L] RLT) LLR) “an e} L} ,
‘ 3 2 L] 18] L] 4 3 s 3 L] L} 2
sophyis »

‘.:ZII:J=I 104 My i 1,0 4860 1,000 LPRL L) 3,680 4,11 L1 3} bRl A LB
Al 10 " b ¥ 4 3 i o L n i “" "
Micgrofiagelistes
.!lll::l * n 1% m " LR o4 s PRl 15 in 1
. 3 . LR} 12 L] 3 . 3 1 n i 3
Total
esllin/ni # m m i J,340 Qs m0 18,004 20,040 13,933 ad, 041 1,v04 "W s
River
Sawvling Cate
"2 S 72 L et RO M 7 N 4 S SR 5 ¥ N VAR 742 G {7\ Q¢ 6 G 7
Ssovg
Cyanophyta
eella mi e 1 1 o s 101 it L1 " g0l "
Al i 4 i ] i . i s i . i0 L
ChAlorephyta i
ceilieni 3 " i “48 13.aW in.is0 7,518 1,328 84N 122 1 L F
. 1 1 . b i1} " 5 “ LR “ LR il
Buglenophyta
eaile/mi ] ° 1 . 3 3 L A 1 ) ) i
5 L] L] e L ° L] L] e L] L L] L]
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cele/mi i L] 1 1 is n . " 1 1 2 1
\ L] L L] ° L] L] L] ° ° ¢ ® °
Cryptophy.a

ewlis/m. 151 4 n n L. 93 i 14 “) " " 1

L 3 1 s i0 4 1 3 4 4 - b
Chrysophyta

celin/m) 8 144 0 1,048 1.%62 4,00 4,09 $,30) &, 050 97 I (Fh ]

L) " h ] “ 19 i 13 n n 2 1 pL} n
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A 9 s i n ] 2 ! L} i i i L]
Tote!
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ZOOFPLANKTON DENSITIPS AND PERCENT COMPOSITION
JANUARY - DECEMBER 1976
BVPS
Entrainment
Total Crustacea
Tooplankton Protozoa Sotifera and Othere
Bampling Ceve T S 0 e i X T3 % Gt R T 7 S
January 1%, 1974 30 256 L1 58 1 L} 1
February 23, 1978 i % " b ) B i “1
Mareh 19, 1976 RIS 08 " @0 14 i <1
April 2%, 1978 $,33 4,878 LA a8 ’ 4 <1
May 217, 1976 2,908 1,408 L] 8 17 i0 «1
June 17, 1876 7,00 Rl B 10 6 334 L1 " 1
July 13-14, 157¢ 3,708 2,398 2 1,278 m “ i
August 17-18, 197¢ 3,17 1,768 L) 1,404 “" ’ «1
September 22-23, 1976 2 ¢ ¢ 1,080 29 1,%% 70 s 1
Jotober 19-30, 1976 4 20 L1 € 13 i <1
Novenber 9-10, 1°7¢ 194 m 11 47 12 2 <1
Decemher $-10,197¢ 401 383 LLJ o 12 2 «
River
Toral Crustaces
ap Dexs 1% Tt i T 7, w7 s
January 20 a s L1} a“ 15 b i
February 3l i L1 1% 13 b «1
Mazch 1% AL Jos L1 b1 11 ] : |
Apeil 2% 10,948 10,14 9 169 2 4 «1
Kay 1% 2,514 1,699 7 LI 12 10 <l
Junwe 17 $.711 08 12 4,864 (1] i 2
wuly 13 3,344 1,%0) 1 1.9 " 4 1
August 18 3,296 1,67 si 1,59 i“ bR 1
Beptenber 11 2,5 08 th ] 2,843 7% L 3] b
Oc .ober 19 s1e 428 L " 17 b 1
Novenmber % LR 118 9 4% 9 | 2 <1
December ¥ 857 452 L} 7 " L] 1
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Acuatic e
SVOTEM. PITISBURGH. PA 16217
Corroration 412 36700
31 January 1989
To: wWayne McIntire
Duguesne Light Company
Nuclear Safety and Licensing Depu.
P.O. Box 4
Shippingport, PA 15077
From: Robert Shema (ASC)
Greg Styborski (ASC)
SuLjs Observation of gizzard shad (Dorosuma cepedianum)

in Discharge of BVPS
12 January 1989

At approximately 1115 on 12 January 1989, ASC received a
telephone message from Wayne MclIntire (DLCo) that there had
been reports of 20 to 30 dead fish floating and/or on the
shore in the discharge area. At 1125 Sh-ma talked to William
Wirth and informed him that we were collecting our egu.pment
(boat, water r_.ters, etc.) and were leaving within the next
few minutes.

Av 1245 we arrived at the discharge and talked with the
foreman in charye of the road construction as to our intention
o!f taking scie physical/chemical measurements of che discharge.
Wi alse opsverved four (<) anglers and inguired what types of
f.s: they sore catciing. It appeared that white bass (Morone
CALYECPS) wére Leing caught on a regular basis. No other game
fist ~as menticoned as being caught that day.

We walked the entire shoreline around the discharge and
chserved andd collec-ed gizzard shad. on the north shore of
the digcharge there were 27 gizzard shud. Their age class was
Approaimataly 1 year. On the west end near the newly con-
structed voad there were approx.mately 60 very small fish.
Howaveér, [iom their position in the stones, it appeared that
these fish were land-locked whenever the water elevation was up
approximately 1 foot. When the river elevation raeceded, these
fish were left expoused on the stones with no water arcund them.
The larger fish however, were either floating or near the water
line. Twenty (20) fish (10 from each age class) were collected
and returned to the laboratory for examination.

In the lab the fish's length (total length) and weight (grams)
were recorded aiong with a notation as to the colcr of the
fish's gills (white, pink, or red). This was done to try to
estimate when the fish died. Since all the gills showed at
least some pink, the fish probably died within the last few
days. Since the discharge was inspected on the previous Friday
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A STUDY OF THE EFFECTS OF THE OPERATION
OF A STEAM ELECTRIC CENERATING STATION
ON THE AQUATIC ECOLOGY OF

PRESQUE 1SLE BAY, ERIE, FENNSYLVANIA

By

Daniel G, Bardarik, PhD., Director
Jon C. Alden, M.S., Project lLeader

!nbert L. Shema, B.S., Agquatic Biologist

FOR

PENNSYLVANIA ELECTRIC COMPANY
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a3 Some Possibl

L T e S e

e Causes of Attraction and Die-Off of the

Gizzard Shad

a. Factors Attr

acting Shad

Movement of

the schools of gizzard shad from the outer

areas of the bay toward the boat basins occurred with the

onset of winter,

e S e - o

The shad were observed to be moving toward









Tl il s Bdl e S EEE R i i R A e e e R e R e

314

b Gizzard Shad Die-Off

The exact cause of the die-off of the gizzard shad has
not been determined. What has been determined is that max~
imum discharge temperatures and maximum fluctuaticns in
discharge temperatures in excess of a 2°F change in any
one nour period 'oes not cause any fish kills. The various
fluctuations in temperature in :(he inner boat basins during
winter acting synergistically with other factors may be in-
directly responsible for the die-off of the fishes but has
yet to be demonstrated.

The increase in dissolved solids that occurs in the
inner boat basins during the winter months as a result of
regeneration of demineralizers, the ash pond discharge, and
the leaching from the coal storage pile may also be acting
as an attractant to the gizzard shad. Temperature tolerance
and avoidance studies that were conducted by Meldrim and
Gift (197)) using certain estuarine fishes found that the
response of the fishes to variations in water tempe. “ture
was influenced by variation in salinity (i.e., specific con-
ductance) and turbidity. Since the gizzard shad is histor-
ically an ocean fish which has become land-locked in fresh
water and £till reta s certain structural and functional
characteristics more appropriate to an ccean environment,
the increase in dissolved solids in the boat basins may be
an important factor to take into consideration.

Field observations conducted during Canuary of 1972

provides evidence pointing to the physical and chemical



Q IMAGE EVALUATION
« \ M~ . h /
Y TEST TARGET (MT-3 /




IMAGE EVALUATION
TEST TARGET (MT-3




Z
Q.
3
25
1 S0
Gs 0
- <<
G —_—
< 5
=W
R \\\\\ .
%
n.wn., &7 h/%//
o Y \\\\\\V\

2fl =|

- 58w ———




IMAGE EVALUATION
TEST TARGET (MT-3













r 318

FW‘F—H‘—_-"—_—- o - e e e b o _.,_.1!
5 . i
|

|

|

|

dye appeared at anry time in either the east or west boat I
I

I

|

basins. Subsegquently, a nomplete examination of the various

chemicals that are used in the operation of the plant was

conducted in an attempt to Jdetermine whether any chemical or
chemicals in cosbination ¢ ith one another might, during the
normal operations of the plant, result in the formaticn of

ammonia,

It was determined that the only possible source of
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: ammonia might have heen from the use of hydrazine (NH2NH2) |

| which is used as an oxygen scavenger in boiler feed water I
| treatment. From the examination of plant rucords and cal-
culation of the concentration of hydrazine that could have
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entered the basins, it appears unlikely that this would

have been the cause.

An experiment was initiated on the 14th of February to

determine to what extent the presence of dead gizzard shad

in the boat basins might contribute to the bui ldup of ammonia
thrrugh the natural decay process. Results of this experiment
have been previously described in the section on pay chemistry

and the results of laboratory tests are contained in Table 6.

To reiterate briefly, these results indicate that the de~om-
position of the gizzard shad in the basine and the ash ponds
contribute a significant amount of ammonia to the surrounding
waters particularly after ice formation ani the formation of
thermal barring which results in the complete recirculation of

water between the east and the west basins. This continues

until dissipation once again occurs in the bay after the ice
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Gas-bubble disease can occur when the blood of fishes becomes
supersaturated with gases, They state that this condition may
result when a fish at equilibrium with air-saturated water is
subjected to an increase in temperature, a decrease in pres-
sure, or both., More commonly, gas~bubble disease develops
when a fish ls exposed to an environment that is supersaturated
with dissolved gases. When the degree of supersaturation is
great enougi, fishes develop a characteristic external symptom
in which gas bubbles can be observed accumulating in the head
and in the fins. It also causes ar accumulation of bubbles
in the tissues behind or within the eye causing them to becaome
distended outward., The eye condition is referred to as "popeye"
and is readily detectable. These extreme characteristics were
not noticed in the gizzard shad in the boat basins but this
does not totally disallow the possibility. Although fishes
may recover if the condition is not severe, mortality may be
heavy. Susceptibility and reaction to the gas-bubble disease
differs among various species and in some, may have only a
debilitating affect rather than causing mortality.

A series of water samples were collected on January 17,
1973 and analyzed for nitrogen gas concentrations. The results
of these analyses (Table 27) indicates that a variation exists
which suggests the possibility that supersaturation of nitrogen
in the basins may be a contributing factor to the “ie-cff of
vhe gizzard shad., These preliminary results strongly suggest

fur. her investigation.
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Takble 27 Nitrogen Saturation Levels in the
Inner Boat Basins, and at the Discharge,
Presque lsle Bay, Erie, Pennsylvania,
Junuary 17, 1973.

o

¥ Saturation ppm N2 ml/1 Temp.
L]
F
East Basin 103.9 21.4 17.12 41
West Basin 111.0 20.65 16.52 49
End of 122.7 18.. 14.7¢6 68
Discharge 126.5 19.012 15.21
Channel 125.9 18.93 15.14
Intake 109.6 20.38 16,30 49
112.9 21.00 16.80
Discharge 130.3 18.45 14.76 75

Tank 129.8 18.38 18.70
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conditions but may cause a gas-bubble disease when fishes
are subjected to strong environmental stress, such as ex-
treme crowding. Since the gizzard shad in the west basin
usually occur in extremely dense numbers in a very con-
fined space, the severe crowding may be a contributing
factor in this case. 1In any event, severe crowding ob-
served in the west basin does cause stress by way of
depletion ol oxygen due to the large nu.abers of fish
present and the abrasion from close contact with other
individuals and with physical features of the basin.
Body contact creates physical trauma and renders the
fishes more susceptible to invasion by bacteria and fungi.
Various complex ramifications of the gizzard shad
die-off phenomena suggest the need for additional inves~-
tigation to determine the most feasible wethod for reducing
and hopefully, eliminating the problem. Seclving of the
problem may entail investigation of the feasibility of
additional temperature, water flow velocity, and dissolved

solids contreol.



