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v.0 LNTRODUCTION

This document is the twelfth semi-annucl postoperational
report on the ecylogy of Ccnowingo Pond in relation Lo the
operation of Peach Bottom Atomic Power Station Units No. 2 and 3.
Date collected from January through June 1967 to 1973
(preoperational) are compuared with those collected from 1974 to
1979 (postoperational) for the same time period. Units No. 2
and 3 operated at varying power loads in this postoperational
period (Figure 1-1).

Temperature increases due to Peech Bottom thermal discharge
(temperature at discharge structure minus temperature at intake
structure) are summarized on a monthly basis (monthly meun and
hourly maximum) for the entir¢ postuperational period (Table 1=~
1). The impact of Peach Bottom thermal discharge in Conowinge
Pond, as determined for locztion (S13) &t Pennsylvania/Maryland
stateline and including adjustment for natural v:riaticon, is
summarized on a monthly basis (umonthly mean and hourly maximum
for the incremental temperature increzcses above umbient) for the
entire postoperational periocd (Table 1-2).

The phytoplankion and zoopliankton comnunities and selected
spceses of benthos and fishes which have been addressed were
selected by the United States Environmental Protection Agency as
"representative, important species" for Conowingo Pond &s part of
the 316(a) demonstration sutmitted in July 1975 (Philadelphia
Electric Company 1975a). Beginning with the fifth semi-annual
report and in subsequent reports variations in abundance and

bioclogy of these communities and species are addressed.

) 1400 018



TABLE 1-1

Monthly suwmary of PBAPS operation, 1974-1979. Temperature increase (Delta T) of circulating wa er
to Conowingo Pond as measured by paired hourly thermograph water temperature ryadings®. Discharg:
ctructure (S32) minus PRAPS intake (S30) - °C.

Hourly Delta T - Plant discharge minus plant intake temperature - In °C

19748 1975b 1976b 1977 1978b 1979

Month Mean Max Mean Max Mean Max Mean Max Mean Max Mean Max

Jan - - 5.61 9.6 6.80 9.8 7:22 12.5 11.67 18.7 11.35 18.4

Feb - - 5.67 9.9 8.57 12.5 8.7 16.1 12.18 16.0 12.70 15.1

Mar 1.25 5.1 8.84 9.7 7.40 11.3 5.54 10.4 12.50 16.2 11.20 147
'-'-‘ Apr 2:32 &1 8.14 10.2 7.24 11.5 4.68 8.8 WD ND 9.30 12.4
o May 2.34 6.3 4.42 6.1 3.76 9.7 6.67 2.7 6.03 9.3 6.53 10.3

Jun 2.14 5.9 3.3 6.7 6.37 9.2 5.95 11.4 6.13 9.3 5.85 8.7

Jul 2,38 4.2 4.10 6.6 6.67 10.3 4.35 9.0 5.67 9.4

Aug ND ND 3.98 6.3 6.94 10.0 4.36 7.3 6.03 7.2

Sep 3.84 S.0 4.30 6.2 8.28 11.0 2.05 4.6 ND ND

Oct 4.01 8.4 6.55 8.2 1.43 3.2 7188 10.3 5.61 9.6

Nov 5.88 9.9 3.80 5.1 8.33 12.2 6.93 10.7 7.34 9.8

Dec ND ND 6.48 8.0 9.73 14.2 7.27 12.7 11.58 14.0

FOOTNOTES :

ND = No Data

UA = Unavailable

a = Reported in (Philadelphia Electric Company 1974) monthly reports (Nos. 9-35)
to NRC and PA. DER in graphic form

b = Reported in (Philadelphia Electric Company 1974) monthly reports (36-72)
to NRC and PA. DER in tabular form

¢ = Total number of paired hourly readings equal 37445
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TABLE 1-2

Monthly summary of PBAPS thermal impact to Conowingo Pond - 1974 to 1979. Temperature increase (Delta T) as
measured by paired hourly thermograph surface water temperatures (°C)8. Pennsylvan'a/Maryland stateline
(S13) minus location one mile upriver of PBAPS intake (S2) - °C after adjustment for natural variation.

PRE-OP
1972 and
19738 Delta T {Stateline (S13) minus location one mile upriver of PBAPS Intake (52)) in °C
oo s 1974° 1975 1976° 1977° 1978° 1979¢
‘4 Hr. Hon.d Ht.e - Non.d ur.e l'|on.d Hr.e Mon.d lll'.e Mon. Hr.

Month Delta T CL Mean Max® Mean Max ' Meanr Max Mean Max Mean Max Meand Max®
Jan -.112f 0.6f - - 0.90 3.2% 0% % 2.9* 1.24 3.2 0.71 3.9% 0.51 4.0
Feb L054f 0.6f - - 0.70 4.1% 0.68 2.3 1.20 2.9* 0.72 3.7% 1.81 4.2
Mar -.062f 1.9f 0.08 0.0 1.19 2.3 0.71 0.6 0.17 0.0 ND ND ND ND
Apr .252 1.4 0.11 0.7 1.49 3.1% 0.0 0.9 0.33 1.0 0.03 0.0 0.52 1:3
May . 265 1.4 0.50 5.3 1.0 2.3 0.35 1.% 0.49 1.1 0.0 1.5 0.10 0.9
Jun .489 22 0.41 Xed 0.23 0.3 0.19 0.3 0.96 2.3 0.12 2.4 0.61 0.9
Jul .452 2.5 0.45 3.7 ND ND 1.09 0.9 0.35 0.1 1.59 -
Aug .690 2.8 0.66 0.1 0.21 1.0 ND ND 0.37 0.0 1.15 9.%
Sep .413 2.1 0.92 1.1 0.32 0.8 2.07 2.7* 3.84 2:3 0.99 .l
Oct .264 1.6 1.62 3.7 0.55 1.1 1.00 2:3 1.08 1.6 0.91 0.8
Nov .051 1.4 1.93 3.0 0.11 0.0 0.99 1.8 0.77 1.3 1.61 2.1
Dec -."11 0.8 1.30 2.8% 0.91 2.8% 1.67 3.8% 0.0 1.9 1.53 3. 7%

LEGEND & FOOTNOTES:

No Data, UA = Unavailable

Monthly mean of hourly delta Ts (S13-§2)

Hourly delta T (S13-52)

Monthly Mean hourly Confidence Limits (99%)

Hourly Confidence Limit (992) fcr that month

Results reported in Philadelphia Electric Company 1975b

Results reported in Philadelphia Electric Company 1975c

Results reported in Philadelphia Electric Company, 197/ Aonthly reports to NRC and PA. DER
AT (postop) ~AT (preop) = mean

AT (postop) - CL (preop) = max

= Includes 1974 data (Jan. 1 to Mar. 14) - PBAPS did not generate power
= Total number of paired hourly readings ecual 39857

If max equals or exceeds 2.8°C then the following is used to assess magritude of variation above ambient:
Max = AT (postop) - CL (preop)
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FIGURE 1-1

Monthly summary of operations of the Peach Bottom Atomic Power Station Units No. 2 and 3, January-June 1979.

Full power = 6,600 megawatts thermal.
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1.1 SUMMARY QOF ECOLOGICAL SIUDY
1.1.1 Limnology

1.1.1. Physicochemistry

No thermal stratification or dissolved oxygen stagdation
occurred in Conowingo Pond as a whole in either the
preoperational or postoperational periods. However, oxygen
concentrations below 40 feet at the south end of the Pond were
lower in June 1979 than in other months; a phenomenon also
observed in the preoperational period. The percent saturation of
dissolved oxygen was similar in each period. The depth of light
penetration, determined by Secchi disk measurements varied
between months and between periods. This variation is inversely
related to the average daily river flow and suspended solids
load.

Except for suspended solids, which were higher at the bottom,
the concentrations of other parameter: were homogeneously
distributed or varied slightly with depth in both periods.
Although the postoperational monthly mean values of mcst
parameters differed from those of the preoperational period, the
range of variation was within that cbserved in the preoperational
period. No significant differences in concentrations of the
various physicochemical parameters between stations occurred in

the Pond in the postoperational period.

1.1.1.2 Plant Pigments
As in the preoperational period, no distinct stratification

of chlorophyll a or phaeopigments was observed in the

1400 025
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postoperational period. The mouthly mea. oncentrutions of
~hlorophyll g and phuacopigments were higner in May and June in
both periods. In most months the postoperational mecn values of
chlorophyll a and phaeopigments differed from those in the

preoperationul period due to natural variations.

1.1.1.3 Zooplankton
Nauplii were the dominant zooplankters in March through June
1979. Other abundant zooplankters were Daphnia spp., Bosmina

longirostris, cyclopoid copepodids, Diuphanosoma

leuchtenbergianum and Cyclops vernalis. Densities of these taxs

and total zooplankton were within the range of variation observed

in the preoperational period.

1.1.1.4 Benthos
A total of 37 taxa or life stages was collected from
Conowingo Pond in 1979. As in the preoperational period, the six

common taxa (Limnodrilus hoffmeisteri, Procladius sp. (complex),

Chironomus decorus, Coelotanypus concinnus, Chaoborus

punctipennis and Ilyodrilus templetoni comprised over 95% by

number of the benthic fauna in 1979. Although the densities of
these taxa varied between stations and months, the overall
postoperational densities of Procladius sp. (complex), L.

hoffmeisteri and C. attenuatus were more than twice those of the

preoperational period. Mean species diversity values were

similar in the two periods.
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1.1.2 Fisheries
1.1.2.1 Species Compcsition and Abundance

Some 26 species and two hybrids were caught at trap net
stations. The white crappie, channel catfish, brown bullhead,
carp and pumpkinseed were most common. Fluctuations in abundance
were roted between months and stations for these fishes. The
postoperational catches of the common fishes were within the
range observed in the preoperational period.

Twenty-three species were collected from March through June
1979 at trawl transect stutions. The common fishes in descending
order of abundance were channel catfish, spottzil shiner, carp,
comely snhiner and white crappie. Cnly the catch of white creppie
was below that of the preoperational years. The species ronkings
in 1979 were not significantly different from those of other
years and the average corrclation coefficient for 1979 species
rank was within the confidence limits of the preopera’ional
period.

Number of species taken in Trawl Zores 405, 406 and 408 from
March through June were 15, 20 and 20, respectively. Channel
catfish and spottail shiner wers most commonly caken in Zones 405
and 406. In Zone 408 the most common species in descending order
of abundance were spottail shiner, channel catfich, white
crappie, carp, comely shiner and tessellated darter. In general
the catches in ull zones were similar to those of other
postoperational and preoperational years, except for the higher

Culches of spotteil shiner, channel catfish, white crappic and
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largemouth bass. There were no significant differences in
species ranks hetwee' 1979 and othzr years in Zones 406 and 408.

A total of 8,269 fish of 32 species was collected at seine
stations from January through June 1979. The common fishes were
spotfin shiner, largemouth bass, bluntnose minnow, creek chub,
comely shiner and common shiner. Abundance of each species
varied between stations and months. The anrnual average catch per
effort of all but two spccies was within the range observed in
the preoperational years. Catches of bluntnose minnow and
largemouth bass were more than twice as high as those from
preoperational years. Monthly diversity values and percent
similarity values were similar to those of preoperational ycars.
No significant changes in species composition occurred between
1979 and the preoperational period.

Larvae of 34 species were identified from ichthyoplankton
tows in 1978. The most common were larvae of quillback and
comely shiner which comprised 41% of the transect and 58% of the
inshore catch, respectively. Other common species included
gizzard shad, carp, channel catfish and tessellated darter. The
catch of larval white crappie was considerably lower than in the
preoperational period. Thc densities of channel catfish larvae
at @ station in the¢ thermal plume were not adversely affected by
the heated discharge. The postoperational spawning temperatures
of the "representative, important" fishes were similar to those
in the preoperational period. The temporal and spatial
distributions established in the preoperational pericd remainead

essentially unchanged in the postoperational period. \AGO OLU
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A totul of 284 wallceye collected in 190€ Lhrough
uged. HMost wauldleye were less than ege IV ‘though fish up to age
IX werce Scmpled. Annual veriations in age composition werce duc
Lo yeur cluss fluctuwtions. The rate of weight increase relative
Lo lengih wus significantly less (P€C.01) in the postoperutionul
pueriod. Howcever, cmpiricul and calculated weights and condition
fictors for 10 mm lcugth groups werce nol merkcedly different
b-twcen the two periods. Mean length at ages I through IV were
grectoer in the postoperctionul period, but only ot age 11 was
length significantly (P€ 0.01) greater. Annual incremental
growin of wges 1 through 111 were not significantly different (P>
0.01) betlween the two periods.

Growth of walleye in Conowingo Pond compaurcs favorably with
growth of walleye from other ureus in Horth Americe. Growth of
Wallcye 1n Conouwingo Pond wus grewter thon that in ncarby Muddy
Run Pumpcd Storage Pond in the preoperctional period but was less
in the postuperetionel pericd.

The opcecration of the Peuch Bottom Atomic Power Station had no
dcetectuble effect on the growth of walleye in Conowingo Pond.

The improved growth of walleyc in the postoperational yeurs
resulted primerily from the increased forage due to the
vstublisiment of gizzard sned. With this presentution, studies
on sge and growth of wallcye have becn terminatcd because the
sntent of the Environmertal Technica! Specifications Appendix B

haes been fulfilled.

1400 027

1-10



A total of 2,418 channel catfish collected in 1973 through
1978 was aged. Although specimens as old as XVIII years of age
were collected most were less than X. Annual variations in age
composition were due to year class fluctuations. Back calculated
lengths varied depending upon t'*e method of calculation.
However, consistent significant differences (P<0.01)) were not
apparent in the growth pattern between the preoperational and
postoperational period. Little variation was associated with
status. Status (preoperational-postoperational) was also not an
important source of v- iation w“hen the data on length-weight
relationships were examined. Thus, no discernible effects from
the operation of the Peach Bottom Atomic Power Station on the
growth of channel catfish were observed. With this presentation
the studies on age and growth of channel catfish have been
terminated because the intent of the Environmental Technical
Specifications Appendit B has heen fulfilled.

A total or 25,533 white crappie was tagged in Conowingo Pond
from 1966 through 1978 at various locations. Of these, 3,247
(12.7%) were recaptured vy anglers and field crew. Recapture
locations indicate that white ~~appie move seasonally within the
Pond. White crappie move cdowns' ream in fall and overwinter in
the lower third of the Pond, primarily in Conowingo Creek and
Broad Creek. Movement of white crappie in spring was less
directional; approximately equal numbers of recaptures were made
in upstream and downstream areas from the point of tagging.

These movement patterns are sucihh that white crappie do not
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concentrate in the vicinity of Peach Bottom Atomic Power Station
in any season.

Of the 6,343 channel catfish tagged in Conowingo Pond from
1966 through 1978, 462 (7.3%) were recaptured ty anglers and
field crew. Recapture locations indicate that channel catfish do
not move as extensively as white crappie in Conowingo Pond; 60%
did not move at all, 27% moved less than two miles. Channel
catfish do not seem to concentrate in any area of the Pond.
Because neither species concentrates in the vicinity of the
intake structure of Peach Bottom Atomic Power Station,
impingement and entrainment risks are minimized. With th.
presentation, the intent of the Environmental Technical
Specifications Appendix B has been fulfilled and movement studies

of white crappie and channel catfish have been terminated.

1400 029
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2.0 LIMNCLOGY QOF CONOWINGO BUWD P@@R @R”@”Nﬂﬂ:

2.1 METHODS

The description und locution of stutions sampled in Conowingo
Pond urc given in Table 2.1-1 and Figure 2.1-1., Ice conditions
on the Pond prevented sumpling in January, February and the first
helf of Marcu 197%. The parumcters sampled at cach stution are
given in Tuble 2.1-2.

W.ter for physicochemical wnd plant pigment cnulyscs was
collected with o Vun Dorn scmpler twice monthly from the surface
«nd bottom depths al five stations in Conowingo Pond. One sample
cuch wus taken Lwice from lloltwood und Conowingo dums. The
purumgtufs mueasured «nd Lhie methods of unalysis used 1n the
luborutory urc given in Toible 2.1-3.

Duplicite zooplankion semples were collected twice montnly
wilhh u Clurke-Bumpus sumpler fitled with & #20 mesh nylon net ct
eleven stutions in Conowingo Pond. The scmpler was towed 1n &
circuler oblique peth from & muximum cepth of <0 ft. A
Culibrated flow meter wltached Lo the samploer wes uscd Lo
determine the volume of wauter struincd. Duplicate samples were
collected Lwice monthly «t Holtwood ond Conowingo dams by
filtering ¢ known volume of weter through ¢ #20 mesh net and
bucker. In Lhe laboraiory, samples were diluted or concentreoted
to 4 volume thut yielded an estimated 20C to 3CO animals per
milliliter., OUnce 1-ml subsumplc was plauced on o Scdgewick Raftcer
counting chember ond cxemined. All zooplunkters were counted

when fewer Lhen 150 Lo ¢00 animals per sample were prescent.

14us 030
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POOR ORIGINAL

Samples of buenthos were tuken twice monthly with an 81 in.z
grub, in 1907 through 15/0, samples were wet-siceved threough o
#20 U.S. ,Stondard sicve, o« #50 sieve was used in 1971 and 1972
whd o« #20 sicve in 1975 und thercafter. The organisms were
identificd end counted. Biomass of the benthic organisms was
doeiermined, Opecimens of cachi Luxon were dricd at 40 C in an
ovin ond welighed Lo the nearest 0.001 mg. The weights of cach

LuXon were summed to obtain the totul benthic bionmess.
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TABLE 2.1-1

List of limnological stations and locations in Conowingo Pond.

Station Location Depth at
Station (ft)

630 Heltwood Hydro Station outlet pipe for circulating

water pump 17-B
601 Mid-pond off mouth of Fishing

Creek 14
602 Point off Dorsey Road (west shore) north

of Peach Bottom Atomic Power Station 12
603 Mid-pond just below double towers off

Mt. Johnson Islund 15
604 Point on cast shore south of Mt,

Johnson Island 12
605 Point just below south end of discharge

canal Pcach Bottom Atomic Power Station 13
606 Mid-pond off mouth of Peters Creck 12
607 Point just above mouth of Peters Crecek off east

shore 10
603 West shorc¢ just north of Williams Tunnel 24
6093 Between west shore and mid-pond off

Michael Run 26
610 Mid-pond off Broad Creck 38
611 Mid-pond off Hopkins Cove 70
640 Conowingo Hydro Station outlet pipe for Unit 1

1400 032
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TABLE 2.1-2

Parameters sampled at stations in Conowingo Poud for limrological studies, January-June
1979. Stations were sampled twice monthly.

—— . —————————

Alr and Water Dissolved Secchi Water Plant Zooplankton Benthos
Temperature Oxygen Chemistry Pigments

* 630 X X X X
601 X X X X X X X
602 X X X X X
. 603 X X X X X
604 X X X ) 4 X X X
605 X X X X X X X
606 X X X X X
607 X X X X X X X
608 X X X X X
609 X X X X X
610 X X X X X
611 X X X X X X X

* 640 X X X X

* Water quality parameters from bot.om samples could not be measured due to ice cover on the Pond.
Parameters were analyzed from w-.ter samples taken at outlet pipes at Holtwood and Conowingo Hydro
Stations and are listed as su.face samples in Tables 2.2-1 to 2.2-3 and 2.2-5 to 2.2-20.




TAMLE 2.1-3

Physicochemical and plant pigment parameters and reference(s) for analysis of water in Conowingo

Poud.

Parsmater Mathod Referesnce(s)
Water Temperature Thermistor, hand held thermomster EPA (1974)
Dissclved Oxygen Membrane electrode EPA (1974)

Azide modification-Winkler method (Hach APHA (1975)

Light Penetration

Hydrogea ion (pH)

Specific Conductance

€0y, HCO,

Ca

Mg

Cl

50,

"%,

NO,

Fe (filterable)
$109-51 (reactive)

PO, (total)

Total Suspended Solids

Plant Pigments

proprietary reagents)

Secchi disk transparency
Blectrometrically

Conductivity meter, wheatstone bridge
type cell @ 20 C

Potentiometric titration

Atomic abscrption
Atowic zbsorption

Atoulc ehsorption

Atomic absorption

Mercuric chloride (Autoanalyzer)
Chloranilate (Autoanalyzer)
Diazoti{zation (Autoanalyzer)
Diazotization (Autoanalyzer)

Atomic absorption

Stannous chloride

Persulfate digestion; single reagent

Filter, oven dried 103 to 105 C

Spectrophotometrically

Wetzel (1975)

EPA (1974)
APHA (1975)

EPA (1974)
EPA (1974)
APRA (1975)
EPA (1974)
EPA (1974)

APHA (1975)
EPA (1974)

EPA (1974)
APHA (1975)

EPA (1974)
EPA (1974)
EPA (1974)
EPA (1974)
EPA (1974)
Golterman (1970)
EPA (1974)

EPA (197%)
APHA (1975)

Strickland and
Persons (1972)

o
|
w
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FIGURE 2.1-1

Distribution of limnological stations in Conowingo Pond.
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2.2 RESULTS
2.2.1 Physicochemical

Monthly uean temperatures be ween the surface and bottom
differed by 1.3 F or less in the preopera‘.ional period and 1.7 F
or less in the postoperational period (Table 2.2-1). The
postoperational mean values werz higher (1.0 to 8.0 F) than those
in the preoperational period in most months. Seasonally, mean
temperatures were highest in June and lowest in January in both
periods. Comprehensive daily temperature data that were
collected in the Pond are reported elsewhere by Philadelphia
Electric Company.

No dissolved oxygen stagnation occurred in the Pond as a
whole in either the preoperational or postoperational periods
(Table 2.2-2). However, oxygen concentrations in June in both
periods were lower below a depth of approximately 40 feet in the
lower portion of the Pord near Conowingo Dam. Monthly mean
oxygen values between the surface and bottom differed by 0.7 ppm
or less in both the preoperational and postoperational periods.
However mean values at the surface and bottom in 1979 were lower
(0.7 ppm at surface in March, May and June; 2.2 ppm at bottom in
April) than those observed in the preoperational period.
Seasonally, mean oxygen values were lower in June and higher in
winter months in both periods. The monthly mean concentrations
of dissolved oxygen in both periods were greater than 5.0 ppm,
which is the water quality criteria (minimum monthly value)
established by the Pennsylvania Department of Environmental

Fesources (1971) for the lower Susquehanna River.

1400 036
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POOR ORIGINAL

The depth of light penctration, as determined by Secchi disk
mecasurcments, varicd between months 1n cwuchh period and belween
periods (Table 2.2-3). This variation is inverscly related Lo
the wverage daily river {low end suspended solids load
(Ichthyological Associates, Inc., P.B.A.P.C. Postopcrational
keports No. 4 und 5, 1975, 1576). Compuriscon of Lhe monthly mcan
river flow in both periods is given in Table 2.2-4.

Excuept for vulues of suspended solids, which gencerully were
higher &t the bottom, concentrations of othuer parcmetcers werc
cither homogenously distributed or varied slighily with depth in
both periods (Tubles 2.2-5 to 2.2-20). Monthly mcun
concenirations of tne various parameters generally followed o
similar trend in both periods. Concentrations of nitrate,
filteruble 1ron, rceactive silicu, Lolal phosphute und suspended
solids gencrally were higher in Jaonuary through March in both
periods. Velues for most other parumeters gencrolly were higher
in Junuury and/or Junc. The diffcoerences in the concentrations of
mosSt puarameters betwien the Lwo periods are duc Lo vuriution in
river flow. Concentrations of the verious paramctoers aro
significaently ~clated to river flow in Conowingo Pond (I.A.,
P.B.A.P.5. Postoperational Reports No. 4 and 5, 1975-19706).
Although the 1979 postoperational meun vilues of most parameicers
diffcred from the preoperational values, the magnitude of
viriation observed in the postoperational period generally wes
within the range of thul observed in the preoperationul peri-d.
Conscquuenily, the diffcerences beiween Lhe two pericvds are

considered naoturul variation.
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CCMPARISON NF THE MONTHLY “INIMIUM, “AXIMUM BIND EAN KATER TEMPERATURE (F)
FRO® JANUAPY=-JI'NE DNRING PRECPFRATIONAL C1947-19735) AND PUSTOPERATIONAL
(*"79) L1005 IN COKOV™ GC PONNe N RIPRETENTS NUNMPIR OF DITECYMINATICNSG,

INTH JAN FCB VAR APR MAY JUN JAN= JUN
1967-1973
SUPFACT N L3 29 2 56 65 16¢ 389
MIN 3245 337 1740 1945 5440 610 32.%
MAX 6365 L1eN $1.0 4540 £51 8§2.0 8200
MEIN 504 371 L7 €145 ADeS Tha? 5940
ROTIOV N 33 21 24 LB 55 156 339
L L] 1248 33.% 34640 10,5 Soel? 610 12.8
My L2t 4NN Lfel 145 6L 785 7845
MEAN Thed theh L2k $fe3 “Sed 727 5901
1979 '
CURFACF N A 4 21 35 37 26 127
MIN 3.0 34e0 39.0 (9% A2eN 7240 33.0
MAX a0 40N 580 7040 760 83.5 B83.5
MEAN T35 16e7 Lba7 Lhe €E8a5 750k 605
FOTTIO™ N 16 x2 33 22 103
MIN - - 410 L4958 62N 72¢0 4140
MAY - - SRel) 6640 TésN 81.0 81.0
MEAN - - Lbao “hok 69 Thet 612

\QUG 658
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TABLE 2.2-2

COMPRRTSON OF THE MCNTHLY MINIMUM, MAXTIMUM AND MEAN DiSSOLVED OXYGEN

COCNCENTRATICARS (PPM) FRCM JANLA®Y-J'UUNE DCURING PRECPFRATIONAL (1967-1973)
AND POSTOPEOATIONAL (197%) PERIOGS IN CONCWINGD PONNe N REPRESENTS NUMBER
OF CETERMINATICNS.

- ——————

- -~ ———— -

SURFACE N
MIN
FAY
MEAN

BOTTIOM™ N
MIN
MAY
MEAN

SURFACE N
MIN
MAY
“EAN

a0TTC™ ~
MIN
mAY
MEAN

22
147
1640
15t

21
1361
166
1556

15
1162
168
1544

95
115
175
155

MAR APR
1967-1973

25 Lé
12.2 103
1402 14 ek
13¢4 129
25 Lo
1242 111
1449 14 e7
12e0 131

1979

14 32
12.0 10,2
13.8 1149
1247 1140
16 32
122 Db
13.2 1146
127 1049

40

75
1344
1162

40

Te?
138
117

22

Te7
1246
1045

22

3ok
1.1

Qe

83

Le®
1440

8é2

8S

1¢6
13.0

8¢

22

Le®
Fel
75

22

1.9
Ge?
b9

JAN=JUN

231
Le¥
168
1144

233
1e6
175
115

92

LeH
13.8
104

e2

19
13.2
100



TABLE 2.2-3

COMPARISON CF THE MONTHLY,; MINIMUN, MAXIMUM, AND “FAN DEPTH OF LIGHT
PENETRATION (INg) FROM™ JANMUARY=JUNE DURING PRECPEPATIONAL (1947-1073)
POSTCPERATICONAL (1976) PERIQODS IN CONOVWINGOD PONDe N RPEPRESENTS NUMBER
OF DETFRMINATICNS .

MONTH JAN FER MAR APR MAY JUN JAN=JUN

1967-1973

N 33 22 26 4 SS 123 705

MIN 33 3 < 12 7 1 1

MAY 70 67 65 43 4C i20 12C

MEAN 53 31 32 26 27 3c 32
1979

] - - 14 3? 33 22 103

MiN - - 24 24 29 22 22

Max - - 31 49 84 100 100

MEAN - - 27 3s &2 19 37

—
o
>

e
= )
(-
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TABLE 2.2-4

Comparison of the monthly and annual mean river flow (x 1000 cfs) at Holtwood Dam, January 1967-June 1979,
Da’a supplied by Pennsylvania Power and Light Company.

Annual
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1967 20.5 30.8 82.6 64.4 66.0 19.2 15.4 21.3 10.6 27.2 44.2 4L8.4 37.6
1968 i8.3 40.2 56.9 34.7 49.6 54.1 18.9 6.5 14.0 7.0 43.9 34.3 g
1969 23.0 28.6 28.7 39.6 34.5 20.4 15.8 18.9 6.7 5.2 1.3 2.3 25.1
1970 19.1 69.5 52.4 136.9 42.5 21.2 21.1 10.9 8.7 18.1 58.5 42.6 41.8
1971 27.7 74.5 103.8 62.7 45.4 15:3 7.6 14.5 11.1 11.1 18.5 59.7 37.7
1972 46.9 31.8 113.1 91.1 72.3 178.0 58.2 12.8 7.5 a3 55.5 105.5 65.0
1973 51.3 62.8 64.9 80.8 60.5 37.3 21.9 14.6 16.1 13.8 27.0 89.8 45.1
Min. 18.3 28.¢ 28.7 34.7 34.5 15.3 7.6 6.5 6.7 5.3 18.5 32.3 25.1
Mean 29.5 48 71.8 75.7 53.0 49.4 22.7 14.2 10.7 12.8 0.3 58.9 40."
Max. 51.3 64 7 113.1  136.9 72.3 178.0 58.2 21.3 16.1 27.2 58.5 105.5 65.0
1974 72.7 47.6 61.4 92.4 39.7 19.4 21.4 10.6 21.2 11.8 23.0 53.5 39.6
1975 54.4 84.9 81.9 49.9 58.2 43.5 20.2 10.0 83.4 66.7 42.0 37.2 52.7
1976 49.2 100.8 63.8 43.2 34.2 38.0 24.6 20.4 12.5 80.9 36.5 25.1 43.9
1977 11.5 24.7 125.9 85.7 28.8 11.7 18.4 12.9 34.0 73.1 71.4 87.7 49.0
1978 85.2 37.9 118.0 93.8 81.5 27,1
1979 100.5 45.8 143.9 65.1 43.4 26.1




TABLE 2.2-5

COMPARISON OF THRE MONTHLY MINIMUM AND MAXIMUM PH VALUES FROM JANUARY-JUNE
DURING PRECPFRATICNAL (1671=1677) AND POSTOPERATIONAL (1979) PFRJIODS 1IN
CONOVINCO PONDe N REPOFSENTS NUMBER OF DETEPMINATICNS

MONTH JAN FEB MAR APR MAY JUN JAN=JUN
(1971-1973)
SURFACF N 18 27 13 Lé 45 41 228
"IN 649 6e8 &8 belk Te? 6e5 b
MAX 99 75 7.8 Te? P2 8:9 99
BOTTOM N 12 ] 10 18 21 18 84
MIN 7.0 68 649 bek 7e2 67 6ok
MAX Te3 6.9 Teb 7.4 Te? Teb Te7
1979
SURFACF N & 4 ° 13 14 14 S8
MIN 71 73 Tek Te5 Te5 7ol 7e2
Mix Tek 7e5 7e5 79 9.0 Be1 9.0
BOTTOM N - - b 10 10 10 35
Mld - g Tek 75 702 Te3 72
MAX - - Te5 Teb Beb 8e1 Beb
" N 7
A N L
14UV )4
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e 114 PUOR ORIGINAL

COMTARYSCN OF THE MONTMLY MINI¥i!M, MAXTWUM END MEAN CONDUCTIVITY VALUES
(UMHCS/CM AT 20 €)  FROM JANULARY-JUNE NURING FREOFFRATIONAL (1971-1973)

AND PCSTOPFRATICNAL (1979) PERICOS IN CCNOWINGO PUNCe N REPRESENTS
NUMFPER OF CGETEPMINATICNS.

" -
Rl ek T S ———

- -

SUPFACE N 38 27 33 Lé L5 41 228
MIN 154 107 112 116 126 98 98

MAX 2L6 279 291 200 197 272 291

HEAN 2m 127 178 158 157 144 172

ECTTCOM™ N 12 S 19 18 21 18 e
MIN 157 112 148 116 124 97 $7

MAX 242 127 2929 196 175 202 289

MEAN 213 121 216 156 153 147 167

1979

SURFACE N & 4 9 13 14 14 58
MIN 123 158 124 131 176 1”7 123

AX 199 226 156 156 205 228 228

MEAN 157 194 143 %7 188 195 172

BOTTC™ N - - 5 10 10 10 35
NIN - - 143 133 177 172 133

MAX - - 149 158 199 218 218

MEAN - - 146 1.7 188 195 172



TABLE 2.2-7

CCMPARISON CF THE MONTHLY MPINTIMUM, MaXTIMUM AND MEAN BICAREONATE
CONCENTPATICNS (PPM) FRCOM JENUARY-IUINE NURING PRECPFRATIUNAL
{1971-1973) AND POUSTOPFPATIPNAL (197%) PERICDS IN CONCWINGO
PONPe N REPRESENTS NUmSER OF NETLRMINATIONSS

-
-

-

SURFACE N 18 27 3 44 L5 W1 222
MIN 151 2146 125 2602 273 2246 151
MAX 51e6 5362 62¢2 5Ce3 S8e3 672 6742
HEAN 368 38 3602 3be 358 411 3607
BOTTOM N 12 10 18 21 18 L1
MIN 2602 2101 2602 ZBe1 2beY 2540 2141
MAX 5194 257 58e¢ L2.0 3942 523 SReb
MFaN 375 21,9 423 3137 337 362 3502
1979
SURFACE N 4 & N 13 14 14 S8
MIN 205 30«0 2408 287 4140 3045 205
MAYX L T 555 3146 3Sed L4Be2 5345 555
MEAN 29.2 408 2765 32,8 Lbe2 Lbao7? 3841
BOTTOM™ N - - 10 10 10 35
MIN - - 250 2847 410 4Ned 2540
Max - - 2848 361 LBe2 518 518
MEAN - - 2745 33.9 Lie0 bbhe7 39.0

-~

POOR ORIGINAL
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TABLE 2.2-8

COMPARTYSON OF THE MONTHLY MINIW''M, MAXIMUM AND MEAM CARRCNATE
CONCENTRATIONS (PPY) FROM JANUARY-JUNE DURING PRCOPERATICNAL
(1071-1973) ANP POSTOPFRATIONAL (1979) PERIOLS IN CONOWINGO
PONCe N REPRESENTS NUMBER CF PHTERMINATIUNS,

-

- - -

SUPFACE N 18 27 13 L LS L1 223
MIN 0«0 NeU 0e0 0.0 Cel D0 Ce0
MaAX 110 D0 De0 0.0 0.0 Lol 1.0

MEAN Neb Cel 0.0 0.0 0e0 01 041

ROTTO" N 12 S 10 18 21 18 B4
MIN 0.0 NDe0 0e0 Ce0 Ce0 NeC 040
MAX C.0 0.0 0.0 0«0 0.0 0.0 0.0
MEAN D0 NDe0 Nel 0«0 00 NeU 00

1979

SURFACE N 4 4 < 13 14 14 58
MIN 0.0 ND.0 0.0 0.0 D0 NDe0 De0C
MAX Ne0 0-0 00 0.0 De0 0«0 De0
MEAN D0 0.0 0«0 0«0 Ne0 00 0.0
BOTTOM™ N - - 5 10 10 10 35
XIN - - D0 0+0 0e0 00 N0
MAX - - NeC CeD 0.0 0.0 D0
MEAN - - 0.0 00 00 N0 0.0



TABLE 2.2-9

COMPARISON OF THE VONTHLY MINIMUM, MAXTIMUM AND MLCAN SODIUM
COMCENTRATIONS (PPM) FROM JANUARY-JUNE DURING PREOCPFRATIONAL
(1971-1973) AND POSTOPERATIONAL (1979) PERICDS IN CPNCOWINGO
PONDe N RFPRECSFNTS NUMAQER NF DETEQOMINATIONS,

-~
- ————— -

SURFACE N 38 27 33 YA 45 L1 228
MIN Se28 Lok Le10 LeS52 Leold 233 233

MAX 1084 14 et 6 934 7062 Re26 1295 18495

MEAN 770 Re22 tel5S Set8 Se55 Se76 6637

BCTTOM™ [ 12 S 10 18 21 18 84
MIN 7430 Leb2 Le31 Le74 bebd 324 Te24

MAX R.91 S.28 Re37 6456 592 Tsl3 Be91

MEAN Re09 S«06 Ee27 Sebd Se23 Seb2 Se88

1979

SURFACF N & &4 Q 13 14 14 58
MIN 290 220 1.90 Le10 610 6¢50 2020
MAX LYY 9420 Se20 Le+90 650 BeBO 9.20
MEXAN wek3 Se30 4e32 heS? 627 755 Se70

BOTTOM™ N - - S 10 10 10 33
MIN - - 4de10 4400 Se&0 6470 220
MAX - - Leb0 Se10 650 Be20 9420
MEAN - - Lelb LelS 6013 Tebb 570

. -

p—
s
g |
C
= 3
o o

ro

~-17



TABLE 2.2-10

POND e

POOR VBRI

COMPARTISON OF THE MCONTHLY MINIMIIM, MAXIMUM AND MEAN POTASS!uM
CONCENTRATIONS (PPM) FOOM JINUAPY-JUNE DNURING PREOPFRATIONAL
€1971-1972) AND PCSTOPERATIONAL (1979) PERINDS IN CONOVING?

N REPRESFNTS NUMAER OF DETERFINATICON® .

- ——————

SUPFACF N
MIN
MaAX
MEAN

BOTTOWM™ N
MIN
MAX
MEAN

SURFACE N
MIN
MAX
MEAN

BOTTCM™ N
MIN
MAX
MEAN

18
114
207
1455

12
119
164
Tebd

177
2e40
2409

27
119
195
1¢48

1.22
131
127

140
153
Te45

MAR APR
(1 ,1-1973)
33 A
0«90 Nebb
193 Le1B

138 1441

10 18
1e16 Ne78
Teb4 1¢61

1.39 T1e27

1979

9 3
120 100
150 120

134 1»3%
S 10
130 Te00

140 1420
134 1«1C

L5
1«20
1«74
1el

21
1¢17
1¢68
139

14
1«10
150
129

10
110
1440
127

1
D98
320
1e62

18
107
2053
1ed1

14
090
130
109

10
100
1420
110

228
Delt
Le18
Te48

84
Qe78
2453
137

58
D90
240
128

35
100
140
118

e e el el L T e ———

1400 047



TABLE 2.2-11 . ‘Jbut/[/ﬁl//ﬁ

CCMPARISON CF THE MONTHLY MINIMIIM, MAZTIWUM ANC YEAN CALCIUM
CONCENTREATIONS (PFP™M) FO0 4 JAMUAPY=JUNE DURING PoFEOPFRATICNAL
C1€71-1973) AND FOSTOFEQATIONAL (1979) PERIODS IN CONOWINGD
PCNDse N REPRESENTS NUMBLR OF DETERMIIATIONS,

MONTH JAN FEB MAR APR MAY JUN JAN=-JUN
(*971-1973
SURFACF N 38 27 313 L4 L5 41 228
MIN 156 1245 1Ce0 Red Rk Red Bel
MAX TieR 3240 328 260 64«0 28 8 640
MEAN 250 2146 211 171 203 2144 2049
BNTTOM N L 4 S 10 18 21 18 84
MIN 15e6 115 160 1348 1543 1748 1.5
Max 3045 150 1348 255 6Ne0 2748 6UeN
MEAN 2443 140 2bLe8 1941 23.8 234 2244
197¢
SURFACE N & 4 9 13 14 14 58
MIN 121 1845 1440 103 137 201 103
MAX 2047 291 18.9 189 221 2R 4 2941
MEAN 173 23 e 1649 1442 177 2348 1846
B8CTTCOM N - - p 10 10 10 35
MIN - - 161 107 13.6 2041 107
MAX - - 2240 194 210 275 2765
MEAN - - 184 14¢2 17«4 2345 1844

1400 048
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TABLE 2.2-12

CCYPARISCN OF THE MONTHLY MINIMUM, MAXIMUM AND MEAN MAGNESIUM
JANUARY=JUNE TURING PREOPERATIONAL
(1971-1973) AND PCSTOPFRATIONAL (1979) PERIODS IN CONOWINGO

CONCENTOATICNS (PFM) FRCM

N REPRESFNTS MUMRER CF DETEPMINATICNS

- - -————
- — - -

PCNCe
MONTH JAN
SURFATE N 5
MIN 0«0
MAX Qa6
MEAN be?
BOTTOM™ N 12
MIN 0.8
AX 91
MEAN Sel
SURFACE N 4
MIN 3.8
MAX bed
MEAN Se2
BOTTOM™ N
"IN -
MAX -
MEAN -

27
De0
104
Se3

3.8
L
LeO

62
1Ne1
79

13 Li
0«0 2«0
1261 12.1
be? Sel

10 18
Le? Ted
9.1 1040
7«0 Se3

1979

9 13
Laeb beb
S5e6 5«9
Se2 Sed

S 10
S5e3 Lol
Se7 Se8
Sek Se3

2-20

L5
2e1
14.0
6ol

21
3e2
172
Te?2

14
630
780
7e21

10
6ok
Te?
7.0

L1
2e5
12.8
648

1R
LeS
71
Se5

14
Se8
Be7

10
Se9
Bedk
7e¢2

228
0«0
18,78
Sef

84
De8
172
59

S8
3e8
10e1
bed

3s
Lel
Bed
bedk

THTOTRTDREBEB B DWW 0G0 0D WSS 0 B oSS S

1400 049



Tm‘ zo 2-"

COMPARISON OF TYHME MONTHLY MINIMUM, MAXTMUM AND “EAN CHLORIDE CONCENTRATIONS
(PPM) JANUARY=JINE PURTING PREOPFRATICNAL (10971-1973) AND POSTOPERATIONAL
(1979) PE210DS IN CONOWINGD PONNe N REPRESENTS MUMBER CF CETERMINATIONS,

- e R e e e -
- - -

SHURFACE N 18 27 33 Lé LS 41 228
¥IN 5.9 6e2 Sel LeB Leb 3e7 37

wax 152 205 13.8 10e¢ Qed 131 2045

MEAN 1045 10.7 946 70 7ol 79 Reb

BOTTIGM [ 12 5 10 18 21 18 B4
MIN 2.3 ‘Se8 be? SeD Se? Lel Lo

MAX 117 741 1361 Qed Rae5 117 1341

MEAN 1Nk Ae? Q.6 Eok Ae 9 7¢1 7e?7

1979

SUPFACE N 4 4 9 13 14 14 58
MIN Teb 9.1 beb be? B8e7 Bel 6o

“AX 197 1544 106 840 10.9 121 19.7

MERN 127 11.7 Beb Tek 9.9 Qeb Qe

BCTTOM™ N - - 5 10 10 10 35
MIN - - A 6e2 9.2 BeS be2

LD - - 10.5% 8.0 10.5 113 113

MEAN - - 90 Tek 9.9 95 940

- ——— -

I
()
-
2
o
>



TABLE 2.2-14

COMPARTSON OF THE MONTHLY MINIMUM, MAXIMUM AND MEAM SULFATE CONCENTRATIONS
(PPM) JANUARY-JUNE DUR'NG PRECPFRATIONAL (10971-1973) AND POSTOUPERATIONAL
(1979) PERICDS IN CONCVINCO PONDe N REPRESENTS NUMBRER CF CETESMINATIONS

SURFACFE N
MIN

MAX

MEAN

BOTTO™ N
MIN

Max

MEAN

MONTH

SURFACE N
MIN
MAX
MEAN

BCTTO™ N
MIN
MAX
MEAN

38
16e7
6b6e3
Lbab

12
304
6366
LSek

JAN

290
3462
31.3

27
251
7ol
4247

2641
310
2Re9

FEB

13.9
623
Lhe7

13
15e4
Theb
450

10
L0Ne6
7843
5942

272
4540
3945

190.8
4307
L2ek

-

L
18e¢2
S5Re2
3649

18
31S5e2
526
4142

1979

APR

13
31.3
360k
33.5

10
31.3
3Le9
3361

45
6e3
S50e9
37«2

21
178
Lbe2
37«0

MAY

14
IRe2
LRe7
42.0

10
3842
L7445
42.0

41
341
768
476

18
IS eb
SNe?
LT44

JUN

14
LY )
619
LR 4

10
IBeb
571
L7448

228
6e3
768
L20

R4
178
7R3
L2 .8

JAN-JUN

S8
2742
6243
LDe5

35
313
571
412

- - -

1400 051



TABLE 2.2-15

COMPARISON NF THE MCNTHLY MINIMUM, MAXIMUN AND MEAN NITRITE
CONCENTPATINNS (PPM) JANUARY-JUNE DURING FRFCFERATIONAL (1971-1073)
AND POSTCPERATICNAL (1972) PERICOS IN CCNOWINGO PONDe N REPPESENTS
NUMBER OF NFTERMINATICONS,

-~

SURFACF N 30 21 26 34 26 X7 184
MIN
MAX
MEAN

BOTTCM N
MIN
YAX
MEAN

SURFACE N
MIN
MAX
MEAN

BOTTO™ N
MIN
Max
MEAN




TABLE 2.2-16

COYPARTISON OF THE MONTHLY MINIMUMs MAXTMUM AN[D MEAN NITRATE

CONCENTRATICNS (PPM:

JANUARY=JUNE DURING PRFCPERATIONAL (1971=1073)

AND POSTOFFRATIONAL (1979) PERINDS IN CONOVINGO PONDe N REPRESENTS

NUMRER OF DETERMINATIONS,

Rt ek L e kT R ———

MONTH

SURFACF N
MIN
MAX
MEAMN

BCTTOM N
MIN
LED
MEAN

SUPFACE N
MIN

Max

MEAN

BOYTOM™ N
MIN
A X
MEAN

JAN

18
Lell
12.40
Tel4

12
boebb
1NeS4
6492

0.00
be16
L.0B

27
LebS
1610
8e17

LeSS
€el12
LeR7

Lel2
740
Se71

33 Lé
285 1.21
1170 1560
625 SeS58
10 18
2,70 a7
Se87 bheS7
Le75S Le71
1979

9 13
3428 222
Le21 Te32
371 2473
5 10
550 2435
LoU3 319
3.78 280

S
118
1110
Sed

21
224
Q930
Se¢10

14
0e62
182
1eb42

10
1.06
182
1e45

41
2480
1050
Se05

18
2«12
Rel6
Lebd

14
1¢33
2e88
2026

10
1¢73
2e70
2420

228
1.18
1610
6013

84
2¢12
10654
Se12

S8
000
Teb
275

35
106
Le0
2e38

VEECRE B E DD W0 00w 0w -GBS E S Pw e ———————— -
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TABLE 2.2-17

COMPARISON NF THE MONTHLY MINI™MUM. MAXIMUM AND “EAN FILTERARLE IRON
CONCENTRATIONNS (PFM) JANUARY=JUNE DURING PRFOPFSATIONAL (15871-1973)
AND POSTCPERATIONAL (1979) PERICDS IN CONGWINGD POND. N K-PRESENTS
NUMRBRER OF DETERMINATICONS,

SURFACE N 318 27 33 L4 45 L1 238
TN Del4 0s04 Cel7 0«05 0e04 De04 Do 04
“ax 2¢36 Netl NeSe De35 NDel5 Neléb 2036
MEAN Ne30 Ne09 De15 De13 Ne0% De06 NDeld
BCTTO™ N 12 S 10 18 21 18 84
MIN D06 LeDB 009 De 04 NeO4 Ne04 0«04
aX D16 Qe 0+18 De25 Ne 31 Ne14 0«31
MEAN 010 Cel10 0s13 0¢13 Nel3 CeCé& 0«10
1979
SURFACE N 4 4 9 13 14 14 S8
MIN 0«00 000 Ne 11 De13 Ce00 Ne10 Ne00
MAX 0.82 0.00 De79 De24 Ce 00 017 De82
MEAN 0+39 000 DeS53 De18 0«00 Oe12 Ce18
BOTTOM™ N - - S 10 10 10 35
HIN - - 0«57 Ne11 D00 Ce10 0400
“ax - - Ne86 De21 NeDO Nel7 De86
MEAN - - De 48 Neld D00 013 De18

- —_—



TABLE 2.2-18

COMPARISCN OF THE MONTHLY WINIYUM, MAXIMUM AND MEAN REACTIVE SILICH
CONCENTRATICNS (PPM) JANUARY=-JUNE DURING PREOPERATIONAL (1971-1973)
AND PCOSTOPFRATICNAL (1979) PERTODS IN CCNOWINGD PONDe N REPRESENTS
NUMBER COF DFTERMINATIONS

-

MONTH JAN FER MAR APR MAY JURK JAN=JUN

-~~~

SURFACF ~ 18 27 33 (YA &5 41 228
MIN N.00 0.00 Ne0D 000 0«00 0«00 0«00
“AX 3e24 2488 2049 2044 2e63 180 3.264
MEAN 112 Teb5 1.23 0e79 120 De70 1.05
BOTYON ~ 12 S 10 18 21 18 84
MIN 0.02 2e36 Ne99 De13 N«00 NDeld 0«00
mix 2«80 259 253 207 1466 2403 2080
MEAN 125 2e0bb 1465 1.05 120 Ne89 1¢23
1979
SURFACE N 4 4 9 13 14 14 58
MIN 172 1.04 2.81 151 Ne«01 DeS1 0«01
MAX 2455 297 378 200 Deb9 1e41 378
MEAN 208 1.97 3.07 173 0e25 092 143
BOTTOM ~ - - 5 10 10 10 35
MIN - - 248 1el4 0.09 060 0.09
LD - - 3.18 200 045 148 318
MEAN - - 2485 1«71 0626 094 124
NN f
1400 0
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TABLE 2.2-19

COMPARTSON DF THE MONTHLY MINTWUMy, MAXIMUM AND MEAN TOTAL PHOSPHATEF
CONFENTRATTICONS (PPM) FOCK JANUAPY-JUNE PURING PRECPFRATIONAL (1971-1973)
ANP POSTOPERATICONAL (1979) PERTCDS IN CONOWIWGO PONDe N REPRESENTS

NU¥RER CF DETE®MINATICNS.

-~

SURFACE N
YIN

A X

MEAN

BOTTOM N
MIN

MAX

MFAN

SURFACE N
MIN
AKX
MEMN

BOTTOM N
MIN

MaXx

MEAN

30
000
Uetb
Ueld

12
Ce00
0«93
Oelé6

4
0.21
0«58
De36

21
0e0S
De76
De26

0.30
Ue56
Uesl

A
0e12
1021
Je17

26 34
0«01 0«02
UebS OetS
Dete Oe15

10 18
0.08 Ce06
035 0e33
Det2 0e17

1979
9 13
N.09 0,00
052 De18
De24 0«10
S 10
0.09 0«03
0«18 De24
Det4 D13

36
DeN3
UesS2
Uel4

18
0«06
0032
Oe16

14
De12
DeS51
De23

10
0.15
0e25
Ne19

37
000
De57
Ce11

18
0.00
053
Oe15

14
D.0¢
0655
0622

10
.09
Det9
0e22

JAN=JUN

184
0.00
0.76
0015

81
000
0e93
0s17

58
0«00
0e58
D.20

35
0403
Dek®
De17

2-27
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TABLE 2.2-20

CCMPARISON CF THE MCNTHLY MINIMUM, MAXTMUM AND MEAN TOTAL SUSPENDED
SOLTDS (PPM) FRCM JANUARY-JUNE DURING PREOPERATIONAL C1971-1673) AND

POSTOPFPATTIONAL (1979) PERIODS IN CCNOWINGO “ONDe N REPRESENTS

NUMRER OF DFTERMINATIONS,

SURFACE N
MIN
MaXx
MEAN

BOTTO™ N
HIN
A X
MEAN

SUFFACE N

MIN
MAX
MEAN

BOTTOM N
MIN
LR
MEAN

30
240
1296
168

12
2e6
136
63

2440
6940
470

21
1¢2
4690
9648

13240
27240
21646

3.0
9.0
Se2

26 34
18 2eb
1696 1316
270 180
10 18
Rea 3eb
792 3242
2841 155
1979
9 13
11.0 B0
2840 220
1846 122
S 10
120 120
250 3440
158 201

2-28

36
0«0
7346
19«4

i8
C.0
7546
25e6

14
4.0
2140
117

10
120
45.0
18.7

39
20
1776
2648

18
1842
83e6
3844

14
20
290
115

i0
7.0
30.0
171

186
00
L6940
30.1

81
0«0
2720
3154

58
2¢0
690
14.8

35
740
L5.0
18e2



2.3 PLANT PIGMENTS

2.3.1 Chlorophyll &

As in the preoperational period, no distinct vertical
stratific¢ation of chlorophyll & (total and active) was noted in
this postoperational period ‘Table 2.3-1). Concentrations of
both &t the surface and bottom were high in May and June in both
periods. The overall meun values (Jan-Jun) indicated that the
postoperational concentrations of total and active chlorophyll a
were higner than those in the preoperational period. In most
months the postoperational mean value differed from that in the
preoperationzl period. lowever, the postoperational values
generally were within the range of variation observed in the
preoperational period. In addition, the fluctuations in the
concentrations of chlorophyll a are significantly correlated with
variaction in river flow (I1.A., P.B.A.P.S. Postoperational Reports
No. 4 and 5, 1975, 1976).

2.3.2 Phaeopigments

The secasonal distribution of phaeopigments in Conowingo Pond
was similar in the preoperational and postoperational periods.
Monthly mean values were high in June and low in January through
March in both periods (Table 2.3-2). No consistent trend in
monthly mean concentrations between the surface and bottom was
obscvi'ved in either period. In most months, the postoperational
values at the surface and bottom differed from those observed in
the preoperational period. However, the postoperational values
generally were within the range of variation observed in the

preoperational period. In addition, the fluctuatior in the

1400 058
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concentrutions of phucopigments is significantly corrclatced with
vuriutions in river flow (I.A., P.B.A.P.S. Postoperational
Keports No. 4 wnd 5, 1979, 1976). 1In view of the cbove, the

differences between the two periods are uttributed to noturel

PUOR ORIGINAL

veriastion.
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TABLE 2.3-1

COMPARISON OF THE MONTHLY MINTHUM, MAXIMUM AND MEAN TOTAL AND ACTIVE

CHLORCPHYLL A CCNCFNTRATICONS (MG/MT) FROM JANUARY=-JUNE DURING

PREOPERATICONAL (1971-1973) AND POSTOPFRATIONAL (1979) PERIODS IN CONOWINGO

PONDe N REPRESENTS NUMBER OF DETERMINATIONS,

JAN=JUNE

CHLOR0PMYLL A& TOTAL

MONTH

SURFACF N
MIN
MAX
MEAN

BOTTOM™ N
“IN
MAX
MEAN

CURF ACE N
MIN
LR}
ME AN

apTTOM N
»IN
MAX
MEAN

SURFACE N
MIN

LA D

MEAN

BOTTOM N
MIN
Max
MEAN

SURFACE N
MIN
MaAx
ME AN

epTTC™ N
MIN
MaAX
“E AN

- -
- PRppps——— e S Y bttt

JaN

36
0.C0
10.82
156

12
0«00
170
De62

257
Se39
1.98

36
000
961
1¢58

12
0.00
240
0e¢A0

000
Se39
270

FER

20
0400
1«74
0e%2

100
2¢35
175

Ns«00
204
0s76

CHLOROPHYLL A ACTIVE

20
000
240
De84

NeNO
140
0e80

NeCO
1.00
026

APR

1971-1973
31 L6
0.35 Cet
7«06 S0.21
2+18 523
10 hd.
De96 0«00
2«87 1179
189 3.51
1979
Q 13
0«00 0«35
Ne?70 1633
0e23 Seld
b] i0
N«00 Ne00
Qe70 be7b
Deb2 3.12

1971-1973

31 (1A
0«00 000
14642 961
2438 2ebb

10 18
D«00 0«00
LoD 8«01
CeS6 2e58

1979

9 13
C«00 0.00
0.70 11,20
0e23 273

b 10
000 0.00
Ne70 Aol
0ek2 2062

31

MAY

&5
1.04
11729
1725

21
3440
2555
14helt

14
Se92
41.04
2700

10
be26
35499
26482

45
0«80
43425
11441

21
160
22«42
10eR3

14
0.00
3672
2226

10
Teod
3407
18445

JUN

61
Lok
Gb6.P4
26014

18
Bel4
L7624
2%425

14
278
50e21
19.68

10
3e75
4114
2071

L1
3¢20
5126
1575

18
240
40eRS
1522

14
0.00
36402
1081

10
0+00
31.29
9431

217
N«00
11729
1024

84
0«00
L7624
Qe74

56
0400
5Ne21
13012

35
Ce00
L1414
1653

217
N«00
S1.26
6e52

84
0«00
40485
672

Sé
000
36072
905

3s
0«00
1607
Ra7h



TABLE 2.3-2

CCMPARISON OF THE MONTHLY MINIMUM, MAXIMUM, AND MEAN PHAEOPIGMENT
CONCENTRATIONS (MG/M3) FROM JANUARY=-JUNE DUPING PREOPERATICONAL (1971-1973)
AND PCSTCPERATIONAL (1979) PERIODS IN CONCVINGO PONDe N REPRESENTS

NUMBER OF DETERMINATIONS,

MONTH JAN FER MAR APR MAY JUN JAN=-JUN
PHAECFIGMENTS
1971-1973
SUPFACE N 36 20 31 L4 &5 41 217
MIN 0«00 Ne.00C 0.00 0.00 0.00 0«00 0«00
Mix 2656 1468 8,01 5190 73.37 5575 7337
MEAN De39 Q9 105 4e12 7456 14032 Se36
BOTTOM™ N 12 S 10 18 21 18 84
MIN 000 000 000 NeN0 0«00 0«00 0«00
MAX 2eR%0 3020 3e92 721 2115 32eA0 32460
MEAN DeS6 Tebd 255 2415 Se57 13641 Sel19
1979
SURFACE N 2 L 9 13 14 14 Sé
MIN 0.00 0.C0 N«00 0,00 NeS6 0«00 0400
LA} 3012 200 0«G0 Rel17 1Ne73 2124 21e24
ME AN 156 Ne50 0«00 2058 Se18 Be87 4e20
ROTTOM™ N - - S 10 10 10 35
MIN - - 0«00 0«00 0«00 0«08 0«00
MAX - - 0.00 2,52 2587 3783 3783
ME AN - - 002 Deb3 780 11440 Seb67

- ——
0 0 00 0 00 0 e 0 W . 0, s 0 e . D . i B D . e D O > > - . . . - - -
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2.4 Zooplunkion

2.4,1 Results

Twenty-cight taxa of Cludocedru and Copepoda were identified
from 77 samples tuken from the Pond in March througn June 1979.
Numericaelly, nauplii werc the dominant zooplankters followed by

Duphnia spp., Bosmina longirostris, Cyclopoid copepodids,

Disphunosume lecuchtenbergisnum, und Cyclops vernalis (Teble 2.4-

1).

Totul zooplunkton density from March through June 14979 variced
between months und stations (Table 2.4-2). Densities generally
ifcreused from March through June as water temperature increused
and river flow decreased (Table 2.4-3). This trend was similar
to theu obscrved 1n the preoperational period (1.A., P.B.A.P.S.
Prcoperutional Report, 1974).

The monthly densities of zooplankton in 1979 Wwere compared
with thosc in the preoperational period (Table 2.4-4), The mean
posLoperutional densities were similar Lo the preoperational
densities. Postoperational mean zooplankton densities at
stutions in the Pond were also similar to those observed in the
preoperational period (Table 2.4-5). Overall, the
postoperationul densitices were within the range of veariation of
those obscrvcd in the preoperational ycars (Table 2.4-6).

The mean densities of the abundant taxa in the two periods
were also compurced (Table 2.4-7 and Table 2.4-8). The mean

postoperctional densitiecs of most of thne abundant tuxa were

1400 062
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similar to those in the precopurational period. The overall
Scusonul gistribution and abundunce of the common taxae between
stutions und belween periods was similar to thut indicated above

tor volaul zoupliwunkton.

POOR ORIGINAL
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TABLE 2.4-1

MEAN DENSITIES (NUMBER PER LITFR) OF VARIOQUS ZOOPLANKTERS IN CONOWINGO "ONDs» MAR-TIN 1979

- -

21 MAR 3 APR 25 APR B8 MAY 21 MAY 12 JUN 26 JUN MEAN

- -

CLADOCERA
Le XINDTII - - - - - - De11 0e02
De LEUCHTENSERGIANUM - - w e 005 0e53 Le?77 0e76
DAPHNI A 5PP, - I L] 002 0«93 Oebd 1965 304
MCINA “FP, - - - - 0«06 - - 001
Be LONGIROSTRIS 0.01 0.01 0.02 De14 15462 0.93 2.N9 2469
Te SPINIFER e e . T} 0«01 001 . T
le SORDIODUS e - - - . - De01 ..
Me LATICCRNIS . T - - - T 0.01 L
e ROSEA - ~ - - - - - ™
ALCNA SPP. - . - ( e 0.02 0.07 0«01
Be AFFINIS - - . - - - - ..
Le LEYDIG! . .y e - - - - T
Ce SPHAERICUS .. [T - 0«02 0.08 0.01 - 002
Ce RECTIROSTRIS - . - - - - - (1]
De ROSTRATA ROSTRATA - (1] - - LT 0«10 0«06 0e02
EmERE= Exzmaw LR 23 & 3 ) Ezsmsr Ez=zrEs Ex==== =E==s= ===z =
TOTYAL CLADOCERA 0«01 0.02 0«02 0.18 16476 2425 26677 6457
COPEPODA
NAUPLLI 017 032 0«75 156 Sel4 209 5578 940
CYCLOPOID COPEPCDIDS 0«04 002 0403 0«40 176 0e?77 7049 150
Ce VERNALIS L - - - 0.08 0e12 1e14 0e19
Ce BICUSPIDATUS THOMASI L L] L] o.m 0.06 0.02 0.03 0.02
Ce CRASICAUDIS BRACYERCUS - L - - - - - e
Ma FDAY - - - . - - 009 001
Ee AGILI!IS L] L LA 0« D.03 - - 0«01
Ee SPERATUS e - - - - - - e
Te PRASINUS T - - - - - - -
Pe FIMRRIATUS POPPEL - - e T - T - -
CALANOID COPEPNDIDS .. - L] L1 031 De12 0«85 0«18
plepPTCMuS SPP, L1 - - L - DeN2 Oe28 0«04
HARPACTICOIDA LT " e - - T 0.01 e
EE L B F B aszra= LR 3 2 FTmERS 2 & 2 & & 3 sZs=sx s=ss=s= Exzsss
TOTAL COPEPODA 0.22 0e35 0«79 198 7«38 314 65468 11.36
TOTAL ZCOPLANKTCN 0e22 0«36 081 216 24014 Se38 92444 1793

an LESS THAN 001
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TABLE 2.4-2

MEAN ZOOPLANKTON DENSITTES (NUMRER PER LITER) AT LOCATIONS 601-411 IN CONMOVWINGO POND» MAR-JUN 1979,

STATICN 601 602 603 604 605 606 607 608 609 610 611 MEAN
21 WaR 0.20 D.26 0.25% 0.20 0«24 0.20 0.28 019 Ne18 023 D23 0022
0 APR De60 Ne2S 0.26 028 0e21 0«26 0e32 Ok Ne34 Deb7 Ded2 0«36
25 aPn 0«77 112 D91 De?72 Debd Ne82 1.06 Dokt 0.66 Ne76 1.03 De81
08 way 136 2e48 116 197 Teb4 237 175 196 231 215 bt 24106
21 may 238 Se74 3e52 4.09 1616 8,32 11.18 383 4.78 17.38 186412 24014
12 Jum Nebé 0.59 Lab7 L.05 1.74 .76 10.18 1.91 2.18 3.58 20.91 Se38
26 JUN 39.46 12463 35.91 92448 15.61 5918 8706 78.37 9219 142437 361465 22444

- —

MEAN Sek9 3«01 6e67 15440 Le89 1141 1597 12444 14495 23.88 82414 17.93

TABLE 2.4-3

VATER TEMPERATURF (F), DAILY RIVER FLOW (X 1N00 CFS) AND ZOOPLANKTON
DENSTITY (NCL/LITER) NURING MAR-JUN 1979.

RIVER FLOW AYERAGE 10TaAL
DATE WATER TENP (F) (x 1000 CFS) IOOPLANKTON DENSITY
21 MaR 43.7 613 D22
03 APR S0«C 6642 0«36
25 aPm 583 38.7 081
08 WAy 6244 34e6 2.16
21 MAY 68.0 2140 24404
12 Juwn 7362 2642 S«38
26 Jun T2e7 1244 92444

TABLE 2.4-4

COMPARISON OF MONTHLY “INIMUM, MAXIMUM AND MEAN DENSITIES (NUMBER PER
LITER) OF TOTAL ZOCPLANXTON FROM JANUARY-JUNE DURING PRECPERATIONAL
€1967-1973) AND POSTOPERATIONAL (1979) PERIODS IN CONOVWINGD PONDe

MONTH JAN FER AR APR LI 4 JUN JAN=-JUN
1967-1973
~ 22 22 26 47 $S 136 308
LALY 0.05% 0.02 0.03% D05 0«10 0.02 0«02
Max Qet0 015 De3S Neb2 4alS 324423 324423
HEAN 0.009 0408 De11 D.2% Deb? 32.91 14.70
1979

~ - - " 22 22 22 m”
LALY - - De18 0.21 114 0.59 D18
Max - - D28 112 186412 36145 361465
HEAN - - 0e22 D59 1315 48.91 1793

1400 065
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TABLE 2.4-5
COMPARICICK OF WONTHLY MINIMUN,

MAXIMUM AND MFAN DENSITTES (NUMPEP PER LITER) OF TOTAL ZOOPLANKTON FROM JANUARY-JUNE
AT STATIOKS AGT1-611 DURING PRECPEFZTIONAL (1967-1973) AND POSTOPFRATIONAL (1979) PERIODS IN CONOWINGO POND.

STATION €01 605 606 607 608

602 603 604 609 610 611 601-611
1967-197%
3 29 28 29 27 29 29 n 26 28 27 25 308
FIN Ned3 0.0% Je02 Der3 0e0°% 0e02 [ 0.03 005 0.06 0.04 0.02
Max 11810 2B 7440 324473 18874 12131 156450 144013 187.82 98426 182.95 114490 324433
MEAN 910 1550 15e6¢ 12+5¢ 1314 13.01 20«91 1244 9«61 23.78 1580 1470
1979

N 7 7 7 7 7 7 7 7 7 7 7 77
LAL] 0«20 Ceé5 025 0«20 Le21 0«20 Oecd 0e.19 0«18 0.23 De23 Ne18
MAX 3946 1263 3591 92448 1561 59.16 87«06 78437 9219 142.37 361465 361465
MEAN ek 3401 beb7 15440 4e89 11.41 1597 1244 14495 23.88 8214 17.93

—

-

(@

-

o>
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TABLE 2.4-6

Mean densities

of total zooplankton

(no./liter) at Stations

601-611 in Conowingo Pond, January-June 1967-1979.

Station 601 602 603 604 605 606 607 608 609 610 €11 Mean
1967 76.4 187.6 196.2 139.0 108.9 108.2 92.4 133.2 - - 130.2
N 2 2 2 2 2 2 2 2 - - - 16
1968 0.4 0.8 0.4 0.4 - - - - 6.7 7.6 15.4 4.8
N 2 1 2 2 - - - - 2 2 2 3
1969 30.8 19.1 16.2 - 42.5 46.7 69.0 13.9 71.8 71.4 - 46.7
N 2 2 2 - 2 - 1 2 2 2 - 19
1970 7.4 3.3 4.7 8.8 8.7 8.8 27.2 7.2 15.7 82.5 63.1 20.8
N K . 4 . 6 6 6 4 4 - B 50
1971 1.0 0.4 0.5 1.3 0.4 0.4 0.8 0.3 0.2 1.0 1.1 0.6
N 1 1 1 1 1 1 1 1 2 1 1 12
1972 1.4 0.2 0.3 0.3 0.5 0.3 0.5 0.3 1.2 4.7 4.9 1.3
N 8 8 8 8 8 8 3 8 8 8 8 88
1973 0.7 0.4 0.7 2.1 2.2 1.2 2.0 1.2 3.9 11.5 7.2 3.0
¥ 10 10 10 10 10 10 10 10 10 10 10 110
1974 18.2 24.9 1.3 26.6 18.4 22.2 9.2 24.9 30.5 47.7 71.0 32.3
N 9 9 9 9 9 9 9 9 9 9 9 99
19°5 0.9 0.7 1.8 7.6 2.2 1.6 6.6 1.3 2.4 3.3 10.9 3.6
» 8 8 8 8 8 8 8 8 8 8 8 88
1976 1.3 1.4 1.8 2.2 1.6 2.3 3.1 2.0 .6 3.3 21.4 3.9
N 8 8 8 8 8 8 8 8 t 8 8 88
1977 24.6 16.3 29.4 63.0 38.6 60.5 47.3 40.2 93.2 76.9 66.9 50.6
N 8 8 8 8 8 8 8 8 8 8 8 &8
1978 1.6 2.3 5.2 20.9 5.0 17.3 7.0 7.5 11.3 25.2 14.3 10.7
N 6 6 6 6 6 6 6 6 6 6 6 66
1979 6.5 3.0 6.7 15.4 4.9 . b 16.0 12.4 14.9 23.9 82.1 17.9
N 7 7 7 7 7 7 7 7 7 7 7 77




TABLF 244-7

COMPARISON OF THE MONTHLY MINIMUMs MAXIMUUM AND MEAN DENSITIES COF COMMON
TAXA FROM JANUARY-JUNE DNUPING PRECPERATICNAL (1947-197%) AND POST-
CPERATIONAL (1979) PERIODS IN CCNOWINGD PONDe

[P ——————————————— Pttt

MONTH JAN FER MAQ APR MAY JUN JAN=JUN
NAUFLIL
1967-1973
N 22 22 26 47 SS 1346 3018
MIN 0.N% 001 OeN1 DeN1 CeNS 0«02 Ce01
MAYX De16 0.00 0e31 Ded? 102 160613 160,13
MEAN 0«06 D.04 0.07 D14 0425 1083 LeRd
1979
N - - 1 22 22 22 77
MIN - - Deld 017 0e92 0«35 Qo4
HAX - - De23 108 2378 172454 17254
MEAN - - 0e17 D53 3435 28494 9¢40
1947-1973 CYCLOFOI) COPEPGDIDS
N 22 22 26 47 55 136 308
MIN L1 0«01 L " 0«01 0.03 L
MAY 003 005 0.05 De 16 023 58406 58.06
MEAN 0«01 002 0e02 003 0«07 509 2e¢27
1979
N - - 11 22 22 22 77
MIN - - De02 0«01 Oe11 0e10 0«01
MAX - - 005 0«09 10469 3098 30.98
MEAN - - 0«04 0.03 1.08 Le13 150

Ce VERNALIS

1967-1973

~ 22 2?2 26 4 -1 136 308
MIN 0«00 000 e 0eN0C e n 0.00
MAX 0«00 000 L D06 0«01 41a79 L1.79
MEAN LL] 0«00 (L] LR L] 1¢21 Ue53
1979

~ - - 11 22 22 22 77
MIN - - n 0 0.C0 0.00 0«00
MAX - - “w 0 0e69 Se88 Se88
MEAN - - L] 0 0«Cé Deb3 019



TABLE 2.4-7

- -~

FEB MAR APR

JUN

JAN-JUN

- ———

Continued.

MONTH JAN
1967-1973

N 22
MIN 00N
MAY L] ]
MEAN '
1979

N -
MIN -
MAX -
MEAN -
1€7-1973

N 22
MIN LR
MAx 003
MEAN D.01
1979

N -
MIN

MAX

MEAN -
1967-1973

N 22
MIN -
MAY De03
MEAN 001
1979

N -
MIN -
MAX -
MEAN -

DAPHNIA SPPe

22 26 W7
0«00 u 000
“w a Q.01
e e e

1 22
- 0 0
- 0 0.01
- 0 e

Be LONGIROSTRIS

22 24 47
LA LR LA
0«01 De02 0«31
0.01 LA 0«03
- 1" 22

0 0
= 0.01 0:08
- 0«01 Ne01

De LEUCHTENBERGIANUM

2? 26 47
T T e
0«01 De02 L
0e01 L %
11 22

0 000

- 0 De01
a 0 e

55
LL]
0e17
001

22
000
8496
QedR

$5

LA
258
023

22
0.04
13649
7«88

55

001
L

22
000
0e35
0.02

136

-e
93,11
Lekhh

22
0«00
136475
1014

136

LR
L2783
3.28

22
0.02
7655
151

136

LR
1920
214

22
000
1818
2465

309
000
9311
197

77
0.00
13675
3.04

308

LR
4273
150

77
000
136449
2069

308

e
42073
150

77
0.00
1818
Oe76

#% Less than 0.0l

N

=40
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TABLE 2.4-8

COMPARISON OF THE

MINIMUN, MAXIMUM LND WEAN DENSITIES

OF COMPON TAXA FROW JANUARY-JUNE AT STATIONS

601-611 DURING PREOPERATIONAL (1967-197%) AND PCSTOFERATIONAL PERIODS C1979) IN CONCWINGO POND.

1967-1973

~

LA L)
May
rEAN

979
L]
miN
rax
MEAN

1967-197%

L
HIN
LR
HEAN

1979
L]

LA L

LLL

LR L

1967-1973%

N

RN
LA R}
LA L]

1979
L]
LALY
LR
nEAN

2%
0,01
1650
Tel?7

0«02
Se 8
DP9

20
-
B8.92
Dok

0.00
130
Deto

28

.
1747
1¢70

0.02
2ekd
0e51

28

9.53%
Oedr

0«00
Oet?
0.02

29
o.n'
S8.086
Se18

0«01
[ TLL]
Get7

29

-
4179
164

0.00
D39
0.07

604 609 606 607
NAUPLIL
27 9 29 n

D02 0.01 0.0 0,01
59+ 10 52441 078 ASenY
L def 4.9 7499

Oetb De17 Oeté 0s21
5224 10492 42402 48456
875 2418 TekB Be??

CYCLOPOID COPEPODIDS

27 29 29 3
L] D01 L] Oe01
13.88 2792 26012 &7.07
Teb? 2450 2«1 410
7 7 7 7

0.01 0.01 001 Je02
3.77 2410 736 339
0e92 DebS 1455 D98

Ce YERNALIS

27 29 29 n
0.01 L 0.00 L
11«70 Te2® [ELA] he?2
De%3 Dea De36 DeS5T

0.00 0.00 0.00 0.00
1.03% 0e39 Oe31 113
0e15 006 0.0% 020

26
0.02
$2.7%
Se7Y

OetS
58459
9«08

26
001
16469
221

0.02
LR
0.87

26
0.06
Te37
037

0«00
De62
0.09

28
0«01
16423
125

0.01
YTl
LA

28
-n
151
012

0.00
Oe11
0.02

27
0.0%
5657
Se26

0e17
86e72
14622

27
0«01
29412
2%

0.04
13.00
2622

27
-
B.83
0«56

0.00
1e21
0e2%

25

1407
168

0.02
30.98
LELYY

5
0eN0
Le92
0«29

LA
Se88
104

308
0.01
160413
hdeBb

14
Delé
17254
940

308

$8.06
27

144
0.01
30.98
1450

308
0.00
41.79
053

17
000
Se88
0439
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TABLE 7 .49
Cont tnued .

19671973

197
L]

LA
LID¢
WF AN

1967-197%

197
~
nin
L1
REAN

1967-1973%

L
LA
Hax
MEAN

1979
.~
AL
nax
REAN

9
000
140

29

DeNY
1%
0.20

20
LA
Se1S
De62

000
DebS
0.12

2°
001
Ba82
Dekd

0.00
Tebt
Ce21

28

2.0%
Dot

D.01
De2n
0.04

2
-s

15459

De67

000
0«50
TSR

28

Bek?
DS54

0.00
452
0e65

20
LR

Thed?2

059

0«00
122
0.27

29
L
1.19
02

0«00
2«0
0e?

27
-
Jene
058

000
12.%0
193

27

'
12442
093

0«00
208
De57

DAPHNIA SPP.

29
LA
4e07
027

?
000
0s22
0.06

29
C.00
2400
0+38

0.00
2«41
Ded2

Be LONGIROSTRIS

29

LA
TS5
Tebt

ue0O
12.20
192

29

'L
12.08
Oes0

LA
459
093

n

S1.25
Il

0«00
22458
Sek2

n

T
51485
217

001
405
D84

De LEUCHTENBERGIANUN

27
0.01
1348
0«68

0«00
18,18
27

29

'
15.07
127

0.00
Deh8
012

29

LA
154
D.94

0.00
habb
0.78

n
0.01
1920
159

0.00
926
1.51

¢
0.00
650
De3n

0«00
8.96
130

26

28430
138

0«00
152
Deb2

26
-
Sen8
031

0«00
3.1
Deds

28

LR
2922
1a7n

000
5487
0456

28

29448
137

0«00
257
0e58

28

6e58
0.66

0.00
0.32
0.08

2?7
0.00
93,11
10406

0.00
F{ LAl
363

27

"
L2783
2485

0«01
Te23
2409

27

1524
2.07

0.00
7«23
1.09

25
0.00
bhok?
$e29

0«00
15675
21«40

25

35415
5«90

000
136449
2171

25

18456
Te84

0+00
175
0ekS

308
0.00
93.11
197

77
0.00
13675
3.04

308
-

4273

1.50

7
000
136449
2469

308
0.00
19.20
0495

144
0.00
1%.18
.76

& Less than 0.01



2.5 SBENTHCOS
2.%.1 Methods of Anulysis

The methods of enelysis Lo describe Lhe benihiic communiily in
Conowingo Pond arc similur to thosce prescented cerlicr (ILA.,
P.C.A.P.S. Preoperationul Report, 1974). Compori.ons were mude
of the monihly mean density end biomass dotce of the common texd
of ihic preoperational (1967-1972) and the 19/Y postoperationul
pcriods. Monthly meun specics diversity «nd percent similorily
Lelween stulLlons were exemined tor botu periods. A phylogenetic
listing of the taxua collected in Conowingo Pond, 1967-1579 is
given in Teble 2.5-1, -
2.5.2 Recults P@@R @R”@HNAQ
€+o.2.1 Opuecies Composition

A Lotal of 37 tuxe oOr lifce stuges was collacied from
Conowingo Pond in 1979 (Tubles 2.5-¢ a«nd <.Y-3). As 1in the
preoperational period, midges wnd tubificids compriscd «boul one-
half of thce number of tuxa colleccted but wccounted for over L)
by number and 91% by weighe of the totul benthic faunu. The

common taxa in ordcer of decrvusing abundance werce Limnodrilus

noffmeisteri, Chironomus decorus und Procladius sp. (complex).,

Althougn Coclotunypus concinnus, Chuoborus pun~tipennis «nd

Ilyodrilus templetonl were sparscly represcented in Lhis

postoperutional period (1979), their mean density @nd biomess
dutau werce comparcd with that from the preoperetional pericd sinco
thesc species have often been abundant in the benthic fauna of

Conowingo Pond.

1400 072
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POOR ORIGINAL

Monthly mean diversity valucs werce coalculuted for the benthic

2.5.2.¢ Faunul Diversity

organisms collected during the precoperationul and postoperationul
pcriods (Table 2.5-4). Except for April, the postoperationcl
mean diversity values were similar or slightly higher thun those
obscrved in the preoperational period. Thoe overull mean
diversity indicated that the benthic fauna remoined stuble 1in the
postoperationul pceriod.
2.5.2.3 Distribution wnd Abundance

The ebundance of the six common tuxu (us percoentuege of total
number collected) varied between months and stations in the
postopcrutionul period (Tubles 2.5-2 und 2.9%-2). Procieculus sp.

(complex), L. hoffmeisteri and C. decorus compriged 935.7% by

number wnd 389.7% by wuelght of the toial benthice founa, Tho oticr
common taXa werce sparscly represented in the postoperational
period averauging less thun onc orgunism per o1 sq. in.

Scince the densities of the six common tax: comprisced the bulk
of tne benthic fauna, Lthe monthly mcan density of these orgenisms
in the preoperationul and postoperctional puriods werce compircd
(Tuble 2.%-9). Although changes in Sicve cize in 1971 and 197,
(sce Section 2.1) does affecetl compurisons of density und biomiss
between preoperatlional wnu postoperatlionasl poricas, no
substunticl chenges 1n the following basic conclusions ucre

found. Densitics of Proclauaius sp. (complex), L. voflmeistery cuu

C. decorus in the postoperationusl perivd werc more tion twice

those of the preoperacicnal period. Postoperoetiovtiol densities of

1400
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C. punctipennis and C. zoncinnus were slightly less than thosc in

the preoperetional period whercas those of I. templetoni were

slightly greuter. Hexagenia limbetoe, although uncommon, 1s

designaeted as o "representaelive, importunt species" (lctter dated
2 Januury 1975 from H. R. Preston, U.S. Environmental Protection
Agency addressed to W. E. Rosengurten, Jr., Environmental
Engincering Scction, Philadelphia Electric Company) for Conowingo
Pond und thus its preoperctionul und postoperationul dutlau are
provided herein.

The monthly postoperutional biomuss (mean dry weight) of the
common bcnthic orgunisms was also compared to that in the
preoperationul period (Table 2.9=-6). The overall biomass of
Proclecius sp. (complex) was slightly higher in the

posiopcerational period. OUverwll, the biomuss of L. hoffmeisteri,

C. decorus ena H. limbata wes more than twice as high as that

obsurved in the preoperutionsl periocd. The overull biomass of 1.

templetons, C. punctipennis and C. concinnus was lower in the
positoperational period.

Comparison of mceun densilty of the six common Laxe at Stetions
€CO1=C11 during the preoperationul and postoperctionul periods is

sliown in Tuble 2.9%=f. The densitices of L. hoffmessteri,

Procl.dius sp. (complex) und C. decorus werce higher a4l most

stutlons in the postoperational period. C. punciipennis was

collecied only ot Station 611 in the postoperaztional period. C.
concinnus wus absent or low in abundunce al all slations 1in Lhc

postoperational period. The densily of 1. templotoni «t most
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Stations fluctuated during both periods. H. limbata was found
infrequently in the Pond in both periods.

Comparison of mean biomass by station for the six common taxa
betweecn the preoperational and postoperational periods is given

in Table 2.5-8. The biomass of Procladius sp. (complex), L.

hoffmeisteri and C. decorus increased at most stations in the

postoperational period. The variations in biomass of the other
taxa bctween the two periods were similar to the trends noted
above for densities.

MosL stations were not subjected to the thermal influence of
the operation of Peacn bottom Atomic Power Station. However,
Station 605, located in the discharge, was subject to scouring of
the bottom and increases in water temperczture. Of the six common
taxa, only L. hoffmeisteri and (. ¢ggcorus were collected at
Station 605 (Tuble 2.5-3).
2.5.2.4 Faunal Similarity

Percent similarity (PSg) indices belween the control and
other stations were calculated for January through June, 1967~
1979 (Table 2.5-4). In 1979 all PSe values were in the
intermediate to high affinity range (2 50% similarity). Station
605, located in the discharge, showed an intermediaste similarity
to control Station 601 in 1978. These values indicate that the
benthic fauna remained similar in the postoperational period.
2.5.2.5 Biomass

The total biomass of benthic organisms varied slightly

between months in this period (Table 2.5-10). The 1979

2-46
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postoperational biomass was highest in June (32.791 mg) but was
within the range observed in the preoperational period. The
highest biomass (43.016 mg) was noted in December 1969 and the
lowest (2.831 mg) in August 1972. The low value was most likely
the result of excessive flooding which accompanied Tropical Storm
Agnes in June 1972 (I.A., P.B.A.P.S. Preoperational Report,
1974). A comparison of the monthly total benthic biomass between

the two periods did not reveal any consistent trends.

1400 076
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TABLE 2.5-1

List of benthic organisms collected in Conowingo Pond,

1967-1979.

Platyhelminthes

Planuriidae

sia sp.
Plasiostoniqae
Brisea

Nematoda
Bryozoa

Plumacellidae

Plumateclla sp. (Statoblasts observed)

Lophopodidac

Lephopodelly carteri (Stzutoblasts observed)
Pectinatclla magnifica (Statoblasts observed)

Mollusca
Pelecypoda
Sphaeriidae
Pisidium sp.
sSphacrium sp.
Unionidae
Anodonto imbecillus
A, cataricty
Elliptio gompluncta
Gastropoda
Lymnacidaue
Stegnicola sp.
Physidac
Bhysa sp.
Ancylidace
Annelida
Oligocihaeta
Tubificidae
Lkimnodrilus hofimecisteri
ourilus tcumpleioni
Pelescolex mutisctosus
Polychaeta
Hirudinea
Arthropoda
Crustacea
Isopoda
Ascllus militaris
Amphipoda
Gammuridae
G-mm.,n Ii “.:,,I ! I:
Talitridae
Hyalella azteca
Arachmoidea
Hydrucarina
continued
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TABLE 2.5-1

Continued.

Insecte
Plecoptera
Nemouridae

Tecniopteryx sp.

Ephemcroptera
Bactidae

Baetis sp.

Ephemeridae
> Limbai;

Caenidae

Ceenis sp.
Heptageniidae
Ephemerellidae

Qdonata
Libelluilidae
Gomphidae

Gomphus sp.

Hemiptera
Mesoveiidae

Mesovelio mulsgnti

Megaloptera
Sialidae
Sialis sp.

Tricoptera

Leptoceridae
Qecetis sp.

Psychomyiidae
Bcurgellpsis sp.

Hydropsycildac
qngg!atogsxche sp.

che sSp.
Polycentropodidac

Cyrnellus sp.

Lepidoptera
Pyralididae

Coleoptera
Elmidae
Dytiscidae
Hydrophilidae

Berosus sp.

Diptera

Chaoboridae

g&.nhgnug pupue

. RuOoctipennis

Ceratopogonidae
Chironomidac

Pupae

Procladius sp. (complex)

P. riparius

. rubcllius
nis sp. (1)
: arsus sp. (1)
Cudronomus

us sp.

. gecor
E. rotend . pes) sp.
lribeloy sp.

1400 078

2-49



TABLE 2.5-1
Continued.

rytochironomus fulvus
Parcclogopeling Sp.
Hernischiz sp.

H. nr peis
H. amachaurus

‘m POOR ORIGINAL

E&lx.e_e_d_i_lu_w sp.
» Ladlix
Ummghr_q.ms sp. (1)
L.
L.
Qa;gpgec;ra sp.
Glytotendipes sp.
Clediud Spo
Microtendipes sp.
Psectrocludius sp.
Irichocledius sp.
Microcuiroinomus sp.
Pseudochiironomyus sp.
Cricotopus sp.

Stenochironomus sp.

Anthomyiidae -
Sciaridace

Simuliidze
Simulium sp.

Tipulidae

1400 079
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{#BLE 2.5-2

MEAMN NUMBEP & MEAN DRY WEICHT (MG) PER 81 SCQe INe 2 PERCENTAGE COMPOS.TION RY TOTAL NUMSER 2
YOTAL WEIGHMT FCR SENTHIC CRGANISMS COLLECTED AT STATIONS 601-611 IN CONOWINGO POND, MAR-JUN
1979« DASHES INDICATE NO SAMPLF® COLLECTEDe SIX MUST COMMON TAXA LISTED FIRST - REMAINDER LISTED

PHYLOGENETICALLY .

MONTH JAN FEB MAR APR MAY JUN TOTAL
NOs SAMPLES 0 n 1 22 22 22 7?7
PRCCLADIUS SPe(CCMPLEY)
MEAN NO. P - 13445 14018 1277 22455 16464
MEAN NGT. - De3?0 Ne762 1017 1489 0«988
%X NOo - 186 206 2445 133 1743
¥ NGT. - 15 2e7 be2 LeS 1.8
LIMNODRILYS HOFFMEISTER]
MEAN NO. L - 38418 45455 24400 91414 51436
MEAN WGTs _ . 10.216 13972 Be254 164181 124433
% MO - b 52.9 579 Lhel 539 S53e¢
X NGT. = - 39«4 LBa7 50e7 493 4740
CHIRCNOMUS DECORUS
MEAN WO, o - 1473 13041 12423 L4Le0S 22401
MEAN WGTe I, 14054 11857 34852 11681 9eR33
¥ NO» L - 204 170 23,5 2601 2249
X NGTa = = S4e2 4143 237 2546 379
ILYODRILUS TEMPLETONI > -
MFAN NO. = = 173 1.09 0423 3418 153
MEAN WGT, - = 0eN83 D067 0«027 Ne143 0.C80
% NCo & » 244 1.4 Ned 149 1ec
% WGTe De3 02 NDe2 0ok Ne3
COFLOTANYPUS CONCINNUS - -
MEAN NOo & - D«SS 0405 0 005 D10
MEAN WGTa e . 04056 0005 0 0.015 0014
X NGeo - = DR Oet 0 1 Ne1
X VGTe 0e2 TR 0 TR Net
CHACBORUS PUNCTIPENNIS N -
MEAN NOs = 2 0+27 0409 005 0 N.08
MEAN WGTs - ! 04029 04009 04005 0 0008
X NCo 2 - NDeb Oet Oe1 0 Cel
X WGTe Nel 1R TR 0 TR
NEMATODA * -
MEAN NOo = & 027 0409 0 1486 De50
MEAN NGT - - O.018 0«009 0 De116 0«038
X NOeo - . Deb Ot 0 11 Neb
% VGTe Ne TR 0 0ot Nel
SPHRERIUM SP. - -
MEAN NO, & - De36 0De0DS 0«05 0«09 Ne10
MEAN WGTe % . 0.228 0.019 0e016 De528 0e193
% NCo i & 0eS Oet De Oe? Net
% NET. 0«9 Oet De? 146 Oe?

-
o
o
S
D
O
o



TABLE 2.5-2

CONTTNUED
MONT M JAN FEB MAR APR MAY JUN 10TAL
NCe SA®PLES 0 0 1" 22 22 22 77
GASTROPOCA
®EAN NO. - - 0 0«09 0 c 003
MEAN VGT. » - 0 1574 0 0 04450
X NO« - » 0 Oe1 0 0 TR
% NGT, - - 0 Se5 0 0 1e7
ANCYLIDAE
MEAN NO, - - 0 0«05 0 o 0«01
MEAN WGTe - - 0 0.010 0 0 0003
X NOW - - 0 Oe? 0 0 TR
% WET, - - 0 TR 0 0 TR
BRANCHTIURA SCWERAY!
HEAN NOo - - 0 0 009 0«09 0.05
MEAN WGT. - - 0 0 0s135 D«018 Oe0bs
% NO. - - 0 0 Ce2 Qe Net
% ¥GT. - - 0 0 Oe8 Ot De2
GAMMARUS FASCIANTUS
MEAN NO. - - 0.09 0 0 D50 De16
MEAN NGT. - - 0.022 0 0 0,051 O«018
% NOo - - De? 0 0 De3 Cec
T VG, - - Net 0 0 Oe? Nel
HEXAGFNIA LIMBATA
MEAN NO,. - - 0+09 0 Oe18 Det4 , , 010
MEAN VGTe - - Oe311 o 2606 1679 1354
% NOo - - Nel 4] Oe3 Oet Nel
X NGT, - - 1.2 0 160 60 Se2
SIALIS SPe
MEAN NCo - - 0 4] 0 0.05 Ne01
MEAN VGT. *® - 0 0 0 Ne001 LR
€ NCo o - 0 0 0 e TR
£ VET, - - 0 n 0 ir TR
CHFUMATOPSYCHE SPe
MEAN NOo - - C.09 N«0S 0 0 0«03
MFAN NGT. - - 0008 Ne00% Li] 0 0¢0N4
X NCo - o Ca1 Ue? 0 o TR
% WGTe - - TR TR 0 a TR
ELMIDAF
MEAN NO - . De36 Neld Oe14 0405 Nett
MEAN NGTe = - 0.N76 N.034 0.0D29 Ce.04r 0.043
% NOs - % 045 De2 0e3 LE] 0e1
¥ NGT. - - D3 Oet Ne2 Dot 02
AN N
1400 081
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TABLE 2.5-2

CONTINUED
MONTH JAN Fre MAR APR MAY JUN TOTAL
NCe SAMPLES 0 0 n 22 22 22 77
MYDROUPHILIDAE
MEAN NO. - - 0 0«09 005 0 Ne0&
MEAN NCT. - » 0 0.026 LR 0 0«008
% NOo - - 0 Oe? Oel 0 TR
T NET, - - 0 Ce? TR 0 IR
CHADBORUS PUPKE
MEAN NOo - - 1] 0 ] 0.0 Ne01
MEAN NGT. - - 0 0 0 N«002 L]
T NOo o - 0 0 0 TR TR
% WGT, - - 0 0 0 IR TR
CERATOPOGONIDAE
MEAN NOo > 0 0.09 0.05 0 004
MEAN NGT. - 0 0.003% 0.001 0 0001
T NCo = 0 Dot (A% 0 TR
% NGTe » - 0 TR TR 0 TR
CHIRUNOMID PUPRE
MEAN NCo = - 0.8 Nalb Dot 1.09 0449
MEAN VWET. - - 0041 0e109 Oe188 Oe248 0e162
% NOo -~ - De3 002 0«8 Oeb Ne5
X WGTa - - 0e2 Oed 1¢2 08 Net
TANYTRRSUS SP.
MEAN NCo - - 0 0 0 036 Ne10
VEAN WCT. - 0 0 0 N«006 C.002
% NOo - 0 0 0 De2 N1
X WETe - - 0 0 0 TR iR
CHIRONOMUS SP.
MEAN NO& - - 0.09 0 0 0 0.01
MEAN WGT. - » 0.009 0 0 0 0001
% NO« » - Je1 0 0 0 TR
% WET. - - TR 0 0 0 TR
DICRCTENDIPES SPe
MEAN NO. ol - Oe18 Nel1R 0 0e59 0425
MEAN NGToe - > 0051 D009 0 06092 0036
X NOW - & 03 0e2 0 Oe3 De3
T NET, - - 0e2 iR 0 0«3 Dot
TRIBELCS SPe
MEAN NO& - - 0.09 D« 09 0 009 Ne06
¥EAN WGTe - - 0017 D«014 0 0+005% 0.008
% NO» » - 01 Oet 0 et Dol
X kGTe - - 0.1 R C TR TR

i
=
2
O

~o

<

J—
—
S o

ro
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TABLE 2.5-2

CONTINUED
MONTH JAN FEB MAR APR MAY JUN TOTAL
NDe SAMPLES 0 0 1" 22 22 22 77
CPYPTOCHIRCNOMUS FULVUS
MEAN NC, - D27 Ded? 0 Je36 Ne26
MEAN NGT. - - De113 Delkid 0 0081 0.080
% NO. - - Deb 0e5 0 042 De3
¥ NGT. - - Deb 0«5 0 0.2 s |
HARNICSCHIA AMACHAERUS
MEAN NDo - - 0 0 0 N.05 NeD1
MEAN WGT. - - 0 0 0 00022 0006
% NO. - - 0 0 0 TR IR
T WGT. - - 0 0 0 Dot TR
ARLABESHMYIA SP,
FEAN NOo » - 0.09 NDeld 0«05 009 0.09
MEAN VGT. - - CeD24 D012 0«003 N«005 0«COD9
% NO. - Dot 02 Qo1 Oe1 01
% NGT. - - De1 TR ™ Te R
POLYPFOILUM HALTERALE
MEAN NOo - - 0 0.09 0«50 1645 Ne58
MEAN NGT. - - 0 0005 De041 De 049 0027
$ NCo» - 0 Oet 1.0 0.9 Deb
% NGTe - 0 L Ne3 02 Cet
POLYPEDILUM SP.1
MEAN NCo - - 0.09 Ne09 0 0 NeO4&
HEAN WEGT. - - 0018 0.009 0 0 0.005
% NO«» - - Ca Oe? 0 0 TR
% WCT. - - 0«1 R 0 0 TR
ORTHOCLADIUS SPe
MEAN NCo - 0.91 Nek? 077 0 Neb?
PEAN VGT. - - 0e140 0.011 0e 0S4 0 0.039
% NCeo 1.3 OS5 145 0 Ne5
% WGTe - - De5 R 0e3 0 Cet
PSECTROCLADIUS SPs
MEAN KO« - - 0 0 0 Ne36 0e10
MEAN NGT. - 0 0 0 0002 -
% NOo» - 0 0 0 0e2 De1
X WGTe - - 0 0 0 TR TR
CRICOPTCPUS SP.
MEAN NO, - - 0 0 0«09 0 N.03
MEAN NGT. - - 0 0 0007 0 0.002
% NOW - - 0 0 0e2 0 TR
% NET. - - 0 0 TR 0 TR
AN n 7
400 085



TABLE 2.5-2

CONTINUED
MONTH JAN FEB MAR APR MAY JUN TOTAL
NCe SAMPLES 0 0 1" 22 22 22 77
STENOCHIRCNOMUS 5P
MEAN NO. 0 0 0eNS 0 0«01
MFAN WGTe - - 0 n 0022 n 04006
% NOW 0 n Net n TR
% VGT. - - 0 0 Dot 0 R
MICROCHIRONOMUS SPe )
MEAN NDo - - 0 0 0.23 D72 Decs?
VEAN WET, - - 0 0 0.007 0e018 0007
X NCo - - 0 0 Ned 0ok Pel
% NGT. - - 0 0 " 0ot 1R
PSEUDOCHIRONOMUS x
MEAN NOo - - 0409 0 ] 0405 0.03
MEAN NGT e - - Jeli4d o) 0 Ne008 D«0N09
% NOe - - Dol 0 0 TR R
T WGT. - - Ne2 n 0 R R
TIPULTIDAE
MEAN NO. - - 0 Nelk De«N9 o Ne06
MEAN NGTa B - 0 04026 04002 0 DeNOS
X NOo - - 0 02 De?2 0 Ne
% WGTe - - 0 Oet R 0 R
SCIARIDAE
HEAN NO. - - 0 0 r.ns n 0.01
MEAN WGT. - - 0 0 Je 003 0 v
% NO. - - 0 0 0e1 0 TR
% ¥GTe - - 0 0 ™ 0 IR
WEAN NO. 3 % 72418 78468 52405 169400 95495
WEAN VET. - - 254945 284695 16.267 12,791 254921
% NO. - I 10040 10040 10040 1000 10140
% WGT, - = 10040 10040 10040 10N«0 10040
TR = ¢ Cut

"a - < DJ0ON

s ——
_—
gl
-
oo
=

C

2-55



0 "] 0 ] 0 0 [1] 42 0 i 0 2% e
%0 0 0 0 0 0 0 "2 0 $*0 0 (] “ON A
610 0 0 0 0 0 0 CELRN 0 §81°0 0 150%0 LA NYsa
oL*0 0 0 0 0 0 0 L2%0 0 620 0 "Weo fON NYiu
*45 WNlEiVhaS
%0 0 0 L*0 L*0 2*°0 2%0 0 1*0 2*0 2°0 L*u ML
9*0 ] 8*0 4°0 ¥*'0 0% £°0 e 6*0 2% 80 L AN *IN M
8500 0 850°0 0s0°0 6%0°0 v50*0 UE0*0 9L0%0 Z10%0 SE0*0 $80%0 6L0°0 *19A NYik
09*0 [+} (WAL L2%0 0 62°L 62%0 oo 450 7.0 0o*4 §£9°0 0N NYim
YOUulvaan
¥l 2*0 0 0 0 0 o 0 0 0 "] 0 *13A &
("] 50 0 0 1] 0 b} 0 0 [} 0 0 *In &
8000 Ue0*0 0 0 0 0 V] (4] 0 0 0 0 “198 NYia
f0%0 94°0 0 0 0 0 (¢ 0 0 0 0 0 *ON NYis
SINNIAILINNG SNa08)TH)
L0 0 0 0 1*0 £*0 0 0 £*0 0 Wl 0 LI
-*0 0 0 0 2°0 90 0 0 %0 0 1*0 [1] fON %
Y10°0 0 0 0 210%0 L20%0 0 0 6%0%0 0 $10°0 0 *19A NYie
0i*0 u 0 n Yo 1L%0 0 0 Yi*0 0 " 9 *ON NYim
SONNIINGD SNdANYLD V30D
0 90 1*0 £°0 o 9°0 L0 0 ul v L0 ¥i “19m %
9% 95 3 0°s g A L*n 0 6*0 0 s*L f*0 L U
o800 0$5°0 £YL%0 650°0 621°0 21%0 920%0 0 900°0 0 1Y0%0 200%0 19N NYia
5% vecs 0L 00°1 45°% "nez "weo 1] 45°0 0 98y 62°%0 0N NYiW
INOLAINdmaL SN TLe00A]
6% L% £*0 £*2s 9egy %2y £°9y 62y 09 §*22 (18 1 FLFEY 9+0% “i3n 8
6°2¢ L' 6*82 £e92 252 6*61 2 2z 162 LAPEY 1208 de2g “on s
ffss 285%0 6701t 1SL°0L Li8*sL 207v%04 0z0%% 4850 682°%s 915%6 #5152 9185 CL9A wyis
L0e22 022 “7%2 Li*92 982 Ve Y2 g2 ti*0 i5%614 vie22 208 Yi2% *ON NTu
SNYGI30 SNWONDNIND
0*ay a* 28 99 6Ly o*82 Louy £°1 ey 0*cy 80" ST LAT ] “i%A »
S*Es 8* 15 1%2y 22§ re5y §£°.9 2*% 255 S*8s 6*LS s*29 6°65 “0w %
£y LBS*9Y 2e8*L s62°1LL S8 fL8%04 0S9%s "%E*2 SEEve B2L%2 LIT4TY 2224 SLIA NVinm
9i*is 62%5w 45°0Y 25°%S 00°5Y 25%9¢ 02°79 £5°5t et Li*0g 62%6%S 0U*6s *ON NTim
TU3LSTINIION SNTaTOMaE
e 59 £ Y s$*2 e's 0 L $*4 5 9 P LA )
2*68 $*82 LAY 2*22 (S 4" %6 0 9 gy 18 wey ‘oN 3
22§ st 610°L 2854 §55°0 094%0 u £55%0 $92+0 eLEeL £L9°0 CL9A NV
S7°¢9 02*22 LIS T ou*i2 Yesi e 0 e 9u*2 4522 62*y "IN NYIM
(X3IV4W0D)*dS 5N10v Vuad
'y ¢ ¥l 1 ¢ ] L i ¢ 2 i i $3%dmrs *om
w0l iy 0L 609 §U9 L09 909 s09 7we £09 2u9 09 NOTLvis

*30UN SINIWIBNSYIN INIT3IA ON FLVIIONT S3IwsYO
JIMINTe 804 IMSI3A W04 ¥ SIGNON Ve 0L AR NOILISO4W0D 39Vin3dedd ¥

SATIVIILINIS0 YANE O031SHY ¥3ONIveIN - 215313 0IUS1Y VEVL NOWWI) 4508 KIS
*6i6L NOF-cww “ONOd OINIRONDD NI LU9-L09 SNOTEVAS XV 03123110 SuSINvogD

NI 05 L6 ¥3g (%m) UIHITIA ANO NYie T siEaniN AV

€-$°7 T1av1

1400 085

2-56



%) £°0 20 0 £0 o 0 90 80 ] 0 ] *198 %
(L9 $°0 20 0 £ 0 0 s*0 2*0 0 0 0 “ON B
£Y0%0 L9L%0 9:0%0 0 £80%0 0 0 9c0%0 510 0 0 0 “L9A NYim
L% Ye*0 "o 0 620 0 0 20 "weo 0 0 0 *ON NY3e
Iv0im3
ul 0 o 4] ¥l 0 0 0 0 0 \°0 0 ‘198 %
LT} Y] a 0 20 0 0 0 0 0 [51] 0 ‘I A
100°0 0 0 0 210%0 0 0 0 0 0 420%0 o *19A Nviw
£2%9 0 4] 0 "o 0 0 0 0 0 "Weo 0 CON NYim
*dS INIASAOLYNNIND
L1 0 [/} 9 0 0 0 0 o ¥l 0 0 “L9A 8
LT ) 0 o0 o 0 0 0 0 2*0 0 4] “on A
.. ] 0 0 0 ] 0 0 0 s00°0 0 4] *19A Nvia
1% 0 0 0 0 0 0 e 0 Yi*0 Q 0 *ON NYim
*4s SIS
°s Q0 e 0 LA 1Y 0 0 0 i*v2 ] 9% L*0 *I19A &
(S [} £°0 0 £°0 0 0 0 <*0 0 2*0 ‘*0 ‘ON 8
vSEcL e s0s*0 0 682%9 0 0 0 CELAS ] 0 LA AN L20°0 “19A NYim
oL 0 62°0 0 67°0 0 0 0 o o 62%0 %0 *ON NYiw
Vieuwl 1 YINISVYRIN
(S 0 20 0 0 0 0 " 0 0 L*0 0 *i9n %
2% 0 £°0 0 0 0 "] 6°% 0 0 2*0 0 “ON 8
sL0°0 [¥] $Y0*0 0 0 0 0 4% 0 0 9500 0 “19A NYiM
i "] 62°u 0 0 0 0 "wee 0 0 02°0 0 *ON NViIN
SNIVIISYY Shovuars
%0 0 o 0 /] 0 /] e o 0 0 0 LELI
(5%} 0 0 0 0 0 0 0*2 0 0 0 4] *ON 8
*93°0 0 0 0 0 0 4] 6490 0 0 0 0 “LON NYim
s0*0 ¢ Q0 0 0 0 0 i5°0 o 0 0 0 *ON NYim
1AB¥3IA0S vYENinINYad
L1 a 0 0 0 0 Y] 0 4] 20 0 0 198 ¢
L} 0 0 [+] 4] 0 0 0 0 2*0 1 0 ‘0N B
000 u /] 0 0 0 0 o o 000 0 o “L9M NYim
L1 A ' 0 0 0 0 u 0 0 Y"W*o 0 0 *ON NVim
IVAL TAINY
& LR ] 0 0 0 0 ] 0 0 0 0 0 ‘198 »
L1 20 0 0 0 0 (1} 0 g 0 c o ‘oN 3
0s**0 L96%Y 0 0 0 0 0 0 0 1] 4] 4] SL9A NVim
£0°2 YAl [} 9 o 0 1] 0 7] 0 ) 0 *ON NYim
v30408i5VY
i ' 4 ] i I ' s 4 s < '] S3Tints *0On
RLAT 1) 9% 1% #09 su9 209 909 s09 Y09 W09 209 o9 NOTivas
GanNTiINDD

L-5'7 eVl

1400 086

2-57



1 0 0 0 0 0 0 £ 0 ¥i 1) [1] LFEL
L*0 0 0 0 ] e 0 02 0 20 [¥] 0 ‘0N &
€20%0 0 0 0 o 0 0 £80°0 0 £00°0 0 0 CL9A NYiM
90°0 0 0 0 0 0 0 450 0 YWeo 0 0 0N NYim
*4S S0V3Elal
(340} i*0 0 0 0 0 0 sy 0 L*0 +°0 ¥ i3 &
£°0 £°0 0 0 0 0 (1] £*9 0 2°0 1*0 i*0 “ON %
9£0%0 £Y0%0 0 0 0 0 0 062°0 0 9.0%0 0Y0*0 600°0 “19A Nrla
s2*0 £7°0 4] 0 0 0 0 981 0 vi°0 %0 0 CON MYin
*dS S34I0N3408J10
ul 0 0 0 0 .0 ") 0 0 0 0 0 ‘19
ET 0 0 0 0 1*0 0 0 0 0 4] 0 LT Y
100°0 o 0 0 0 YLo*e 0 0 9 0 [1] 0 SL19A NYim
Lo0*0 0 0 1] 0 "0 0 0 0 0 1) 0 SON NYiw
*dS SNNONONIAD
¥l U 0 0 0 0 0 £°0 0 0 ] 0 LFELE
+°0 v 0 0 0 0 0 6°s 0 0 0 0 “ON s
200°0 0 0 0 0 0 0 §10°0 0 0 0 0 LA NYim
010 0 D) 0 0 0 o "wes Y] 0 o 0 *ON NYia
*dS SNSaviiNvL
9+0 0 "2 2L L0 80 o i°0 FAR! ¥l 9°0 i*0 *198 %
s L*2 (S} 9+0 20 1°0 0 0*i s*1 2*0 $*0 0 SON &
291°0 £20%0 050 22%0 Y200 HEL*0 L80%0 6000 02¢*0 9050 2%2*0 680*0 SR MY
6v*) Yo 004 L5%°0 Yi°0 980 62%0 62%0 00*4 vi*0 L5%0 £y0 “ON NYis
Ivdnd OIWONONIND
LT 0 Ui 0 0 0 0 L*0 0 0 0 0 TELE
¥l 0 £°0 (1] 0 0 0 S0 0 0 ") 0 “ON &
1000 0 0L0%0 0 0 ¥} 0 S3G*0 0 0 0 0 “L9R NYiM
Y0°0 0 62%0 0 0 0 v} "o 0 0 0 0 “ON NYik
3v0INGS040 LYY
LE 0 0 0 0 0 0 0 v} 0 0 T “i9A »
L1 o 0 0 0 0 0 [V} V) 0 0 %0 0N &
.. 0 0 0 1] 0 [} 0 0 0 4] 90u*0 CL9A NYiM
100 0 0 0 0 [+ e 0 0 0 0 "W “ON KYim
39dNd SHedddInd
¥l 1*0 0 0 4] 0 v} 0 0 20 7] o *i9A
L 20 0 0 0 0 G 0 0 %0 1] 0 “On »
§00°0 90%0 0 0 0 0 "] [7] 0 L0 0 "] IR NY3M
"w*0 82%0 0 0 0 0 0 0 0 Yeo 0 0 *On WYim
VA1V Imaledan
e ¢ ¢ ¢ ¢ bl ¢ P ¢ ¢ ¢ ¢ “34w7S *0N
il (%) oLe 609 809 09 Q09 $09 Y9 £09 209 109 wNOl11VLS
03nN1in0d

€-5°r Iwve

1400 087

2-58



¥l 0 0 0 0 0 (S41] 0 0 0 0 0 M ELE
L3 0 0 0 c 0 £*0 0 0 0 0 0 “on 3
200%0 0 0 0 0 4] L20°0 0 1] 0 0 1] CL19n wYim
£0%0 0 0 0 /] 0 62%0 0 0 o 0 o *On NYIM
*dS SNd0Ld2I1¥)
LT} 0 0 0 0 0 0 (941] 0 0 0 0 LRI
%0 o0 0 0 0 0 0 6°t 0 0 0 0 ‘On %
LA V) 0 o 0 0 0 9000 0 0 0 0 SL9A MY M
gL*0 [4] 0 0 0 0 4] "wei 0 0 0 0 “ON NYis
“dS SNIAYID0eidisd
L*o 20 0 L*0 L*0 1*0 $*0 £*2 0 1*0 sl 0 LTS LY
s*u ‘"t 0 £°0 ] 2*0 %0 [ 5 0 20 (4] 0 ‘On 8
é5u%0 sGL*0 4] SL0*0 ¥i0%0 220°0 §60°C 0s4°0 e L20*0 1000 0 “19A NVia
i%°0 (WAL 0 62°0 62°0 62°0 "w*o "Wz 0 %0 "wWeo 0 *ON NYid
*d4s SNIAvI0HLIeD
¥l 0 0 0 0 0 0 0 0 2%0 (] 0 R ELIE
L] 0 0 4] 0 0 Q $*0 0 $*0 0 0 e LIS
soc*o ("] 0 0 0 0 0 8200 0 8200 0 0 “L9N NYime
w0*J o 0 0 o 0 0 0 0 62°0 0 0 SON NYiIM
18°4S  wNYVIGIdA1)d
t*o e L2 L7} [¥] %0 £°0 2°0 2*0 0 8l ¥l LPELI
$*0 u 2°0 ‘%0 0 9% 9*0 £y 9°0 " 1*0 £°0 ‘On 3
220%0 2 800°0 0L0%0 0 2eL*o 0s0*0 £10°0 uE0%0 ovo*o L00%0 2000 *L9A NYim
850 0 "0 W0 0 Doe2 L5%0 Su*l £7%°0 950 .0 6<°0 “ON NYim
FIVEILANN MATI0I4A 04
ul 1*0 0 0 8l 0 [¥] £°0 0 0 ‘0 0 *i5A »
"y £°0 0 0 2*0 0 o 0*i o 0 (34 0 0N B
600°0 4:0%0 0 0 S00%0 n ] 0200 ] 0 s50*0 0 TLON NYia
600 L£7%0 0 0 "o 0 0 62°0 ] 0 "o 0 *On NYim
*4S VIANWS 3GV TaV
L} 0 0 0 0 0 0 0 0 0 0 £°0 *19a »
ul b 0 0 0 0 n (4] [{] 0 V] ‘%0 L
930*0 0 0 0 0 ] ] 0 [¥] 0 0 690%0 198 NYim
100 u 0 0 0 0 0 0 0 0 0 "W*o “ON NYim
SNEAVHIVNY VIMIaiNavH
£%0 sl 1*0 9*0 §*0 £°0 0 0 9*0 1*0 6*0 £°0 *i9n 8
£°0 i*0 %0 90 £°0 1*0 0 0 "o 2°0 £°0 i°0 ‘oOn 8
0500 Lo*o Lf0%0 £7.%°0 L6G*0 190%0 0 0 2LL%0 LL0*0 258%0 %40%0 *19A NYim
§2%0 .0 Y*0 i45°0 LT4d!] %0 0 0 62°0 vi°0 £70 Le*0 “On Nrie
SOAINY SUMONOalIMJIULdAd)
& 3 '3 '] é '] L ' [ 4 '3 i e $3VdmysS *0m
i L 0Ly 609 809 09 909 S0e Y09 L09 209 109 NOL1vis
03nN1INYD

£-$°7 aWvL

088

&

\

\

2-59



LG0*d > - ma

1° > - ¥
. . . 004 0°G0L 0*0UL “19A &
ey P e e 0e001  0%0Gi 0+00t  0+001 0°00%  0-00i 0°001 a*00k Y
.m~2.."~ 8829 29142 665°5” 2188 299022 LIRS y2v°9 L95%64 (VX LY} £50°0Y mnm.z .woa NY3a
nOWm. 16094 0056 LIt S 1Y gE 2L *.°004 62%02 9899 Yi*6s Letvzy vcnuw:ox On NY3d
B S mme e em e rEmmmmmmmmEmEEmET Iviod
#1 8l o 0 0 0 0 0 0 0 0 0 “i98
Ll L*0 0 0 0 0 0 0 0 0 0 0 “ON %
oh 0L0%0 o 0 0 0 0 0 0 0 0 0 “L9A NYim
10°0 "weo 0 0 0 0 0 0 0 0 0 0 “ON NYiW
IvQLNYIDS
8l sl 0 0 0 0 2*0 0 0 2*0 0 0 “i9n s
L*0 2°0 0 o 0 0 L*0 0 0 $*0 0 0 AN 8
#00°0 400°0 0 0 0 0 L1700 0 0 1700 0 0 “19A NYim
%0*0 0l*0 0 0 0 0 1%0 0 0 62°0 0 0 *ON NYia
IvaL NGl
L2 0 0 0 0 0 0 Y0 0 0 0 0 TELIEY
sl 0 0 0 0 0 0 $*0 0 2*0 0 L] “ON %
600°0 0 0 0 0 0 0 920%0 0 690°0 o 0 198 NYis
£0-0 0 0 0 0 0 0 vL%0 0 ".°0 0 0 CON NYia
SAKONONIH. J0N3Sd
T 0 T 0 L0 1*0 0 0 t*0 ¥l 0 LT LFELIEY
£°0 0 fec 0 6°0 9*0 0 0 [} S*0 0 L*0 “ON 3
400°0 0 £00°0 0 120%0 920%0 0 0 8L0%0 9000 0 Y00%0 *19A NYiw
12°0 0 62%0 0 980 120 0 0 o 620 0 40 SON NYia
*dS SNWONOMIMIDEI LW
¥l L*9 0 0 0 0 0 0 0 0 0 0 “i9% »
8l i*0 0 0 0 0 0 0 0 0 0 0 LT
§00°0 690°0 0 0 1] 0 0 0 0 0 0 0 CL9A NYim
‘00 "o 0 0 0 0 0 0 0 0 0 0 0% NYia
*4S SANONIEIAIONILS
i ¢ ] L ¢ ] ¢ ] ¢ L i i 33 dmts *ON
LT L9 0L9 609 209 409 909 $09 Y09 £09 209 L09 NOLivas
Q30NiiND)

€57 v

1400 089

2-60



TABLE 2.5-4

Comparison of the monthly minimum, maximum and meen diversity values

for benthic organisms by number during the preoperational (1567-1973)
N represents

and postoperational (1979) periods in Conowingo Pond.

the sample size.

Dashes indicate no sample collected.

Monthn Jan Feb Mar Apr May Jun Jan~Jun
1967-1673
N 33 1) 23 S4 63 121 04
Min. 0 0 0 0 0 0 0
Hax. 2.51 Q.17 2.38 2.67 2.60 2.60 2.67
Mean 1.60 1.33 1.32 1.36 1.30 1.09 1.26
1379
N - - 1 22 22 22 77
Min. - - 0.71 0 0.52 1.1 0
Max. - - 2.52 1.98 1.92 2.30 2.52
Mean - - $:.597 1.15 1533 1.62 1.40

2-61
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TABLE 2.5-5

COMPARISON OF THE MONTHLY MINIMUM, MAXIMUM AND MEAN NUMBER PER B1 SO
INe OF THE COMMON RENTHIC ORGANISMS DURING PREOPERATIONAL (1967-1973)
AND POSTGPERATIONAL (1979) PERIODS IN CONOWINGD POND

SAMPLE SIZEe

DASHES INDICATE NO SAMPLE TAKENS

N REPRESENTS THE

-

1967-1973
L]

MIN

MAX

MEAN

1979
N
MIN
MAX
MEAN

1947-1973
N

MIN

MAY

MEAN

1979
N
MIN
MAY
MEAN

1947-1973
N

MIN

MAY

MEAN

1979
N
MIN
LIRS
MEAN

59
1017

w
N

59
T¢11

5

12
JeN4

FEB MAR APR MAY
PROCLADIUS SPe(COMPLEX)
1 23 55 62
0 0 C 0
20 73 144 YA
he73 16461 9.58 9e2°%
- 1 22 22
- 0 0 0
- 79 191 90
- 1346 1618 1277
LIMNOORTILUS HNFFMEISTER]
11 23 55 62
n i ] 0 o
: i 13 92 97
2e64 Se35 Be33 1645
- 1 22 22
- 1 1 'A
- 100 122 Se
- 38418 L5455 24400
CHIRONCMUS DECOCRUS
M 23 55 62
n 0 0 0
14 s3 37 21
573 11448 Teb7 Tebdd
- 1 22 22
- 1 0 0
-~ LY.} 45 Sé
- 1473 1341 1223

N

re

22

80
22455

123
"5
26e24

22

13

205
9114

123

29
2et8

22

106
b D5

77

191
1664

306
0
118
16469

7

1
205
5136

3926

s3
3433

77

106
2201



TABLE 2.5-5

1967-1973
N 35
MIN 0
MAX 29
MEAN

1979
L]
MIN
LR
MEAN

1967-1973

~ 35

MIN n

MAX 14

MEAN 297

1979
N
MIN
MAY
MEAN

1067-1973

N 35

MIN o

HAX 23

MEAN bobb

1979
N -
MIN -
MAX -
MEAN -

*1967-1973

N 3
MIN

MAX

MEAN

1979
N
MIN
MAX
MEAN

S92 wn

FEB XAR APR MAY
ILYGDRILUS TEMPLETONI
" 23 55 62
0 0 0 0
0 5 1 12
0 NeS52 107 115
- " 22 22
- 0 0 0
- 10 b A
- 173 1.09 De23
COELOTANYPUS CONCINNUS
11 23 55 62
0 0 0 0
7 14 16 9
073 170 211 1¢63
- 1 22 2?2
- 0 0 0
- S 1 0
- De55 005 0
CHAOBURUS PUNCTIPENNIS
1 23 55 62
n 0 0 0
2 16 13 10
1«22 2409 Debh Oeb0
- "1 22 22
- 0 0 n
- 3 2 1
- 0.27 0«09 0.05
HEXAGENIA LIMRATA
11 23 55 62
0 0 0 0
0 C 10 3
n 0 NelR 0.08
- ™" 22 22
- 0 n 0
- 1 0 1
- 0«09 0 Qel®

ro

-63

3.18

123
34
277

2?

005

123

0«07

306
34
2e32
77

0e10

306
23
Ce96

7

Oe08

306

Ne07

77

Oe10



TABLE 2.5-6

CCMPARTISON NF THE
81 SQ.

1973) AND POSTCPERATIONAL (197%) PERIGDS IN

THE SAMPLE SIZFe

1967-1973
N 35
MIN 0
MAX

MEAN

1979

N -
MIN -
MAx -
MEAN -

1967-1973

N 3
MIN 0
MAX 244025
MEAN Leb3

107¢
N -
MIN
MAY -
MEAN -

1967-1972

N 35
MIN 0
FAY 20792
MEAN 2863

1979

N -
MIN
Max -
ME AN -

MONTHLY MINIMUM,

MAXTMUM,

DASHES INDICHE NO SAMPLE TAKFE\.

FEB MAR APR HAY
PROCLADIUS SPe(COMPLEX)
10 23 ‘4 62
0 0 0 o
20133 30263 5805 94400
Ueb16 0+.87 Oe604 1170
- 11 22 22
- n 0 0
- 1730 9.005 5370
» 0e380 Ne762 1017
LIMNODFILIIS HOFFMEISTERI
11 23 55 62
L 0 0 0
29170 19.077 284500 30071
30755 30176 LOSZS 6eRLT
- 1 22 22
- 0«073 0e070 14425
- 27825 8Cel 1N LR41153
- 106216 124972 Re25¢
CHIRONOMUS DECCRUS
1 23 55 62
0 0 0 0
17530 LBk A4S 16584 22920
50029 70787 24043 1308
- 11 22 22
- Cel03 0 0
- L1005 L7368 17.255%
- 144054 11857 T«850

ro

-64

4073
14489

123
0
43000
Be22

22
24045
ALe513
16181

123
0
beb45S
Oe543

22

0
214493
11681

AND MEAN URY WEIGHT (MG) PER
INe OF THE COMMON RENTHIC ORGANISMS NURTNG PPEOPCRATIONAL (1967~
IV CONCWINGD PCNDe N REPRESENTS

306
C
43000
beb25

7?7
0070
806410
126433

306

LBelk4S
1e944

77

L7e36%
94833

1400

093



TABLE 2.5-6

Continued.

1967-1973
N

MIN

MAL

MEAN

1979
N
MIN
MAY
MEAN

1967-1973
N

MIN

MAY

MEAN

1979
N
MIN
MAX
MEAN

1967-1973
N

MIN
LR
MEAN

1979
N
MIN
MAYX
MEAN

1967-1973
N

MIN

MAY

MEAN

1979
N
MIN
Max
MEAN

3s

o
105
Qe767

35

0
3.093
06659

oOoaown

FEB MAR APR
ILYOORILUS TEMPLETONI

11 23 55

0 0 0

0 141632 20632

0 Ne086 De245

- "1 22

- a 0
- 0eS10 0308
- 0eNRSB 0067

COELOTANYPUS CONCINNUS

1m0 23 55

0 0 0
2705 3170 5265
0e276 Ne384 Deb96

- m 22
- 0 0
- 0eL98 Ce 108

- D056 0005

CHAODBOSUS PUNCTIPENNIS

1 23 55

n 0 0
1457 1730 1347
0e326 De262 PeCbR

- 11 22

n 0

06320 Je20%
- 0.029 04009

HEXAGENTA LIMBATA

" 23 S5
n 0 4]
0 0 ReG07
0 0 Oe164
-~ LR 22
2 n 0
- 34623 0
- 0e311 0

2-55

62

1385
0052

22

Ce103
Ce00S

62

136455
0¢362

22

32.815
2¢606

123
0
36230
Oebk53

22

Ce345S
Ce016

123

0e315
0«C10

ooaw

123
0
36823
OesB81

22

0
L2ebds
1979

306

Se265
0ed95

i

Cel9?
0«04

306

3.093
Oe132

77

0e320
0008

306
0
360823
0e296

77

0
L2e4L4LSR
1354

1400 094
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TABLE 2.5-7

COMPARISON OF THE MINIMUMs MAXIMUM AND MEAN NUM3ER PER BR1 SO, INe OF THE COMMON BENTHIC ORGANI

DURING PREOPERATICNAL (1967-1973) AND POSTOPERATIONAL (1979) PERIODS AT STATIONS IN CONWINGO PONDe
N RFPRESENTS SAMPLE SIZFe.

STATION 601 602 603 604 605 606 607 608 609 610 611 601-611
1967~1973% PROCLADIUS SPo(COMPLEX)

N 30 30 27 29 29 30 3 29 24 24 23 306
YIN n 7] 0 c 0 [ 0 i} 1 1 0 0
MaAx 20 37 8 46 4“8 59 34 25 LB L4 144 144
MEAN 267 be7U 1459 1014 9407 773 919 Sel17 12017 15042 24400 9,03
1979

N 7 7 7 7 4 7 7 7 7 7 7 77
"N 0 6 0 0 0 0 0 5 0 3 20 0
"ax 25 35 12 22 0 35 79 28 60 80 19 191
MEAN 429 22457 286 held 0 a4 1514 2100 1914 2229 6343 16464
1067-1973 LIMNODRILUS MOFFMEISTERI

N m 30 27 29 29 30 3 29 24 24 23 306
MIN 0 0 0 0 0 0 0 0 0 0 1 0
MAX 52 59 70 92 &n 87 98 115 B2 71 97 115
MEAN 143 1647 12e44 1566 9.59 19.67 1600 19.83 1829 1233 35.04 1669
1979

N 7 ? 7 7 7 7 7 7 7 7 7 77
MIN 4 17 2 24 1 2 27 13 12 2 23 1
MAX 187 166 82 7 LR 20% 199 90 134 118 122 205
MEAN $9.00 5929 3071 39.74 1557 6429 7657 4300 5357 L4057 B3.29 5136
1067-1973 CHIRONOMUS DECORU®

N 30 30 27 29 29 30 31 29 24 24 23 306
MIN 0 0 0 0 n 0 0 0 0 0 0 0
aX 29 22 23 53 [ 28 37 28 19 18 4 53
MEAN Lel13 Te23 182 587 121 3.27 600 Jeb6 3067 254 De26 3143%
1979

N I4 7 7 7 7 7 7 7 4 7 7 77
“IN 1 2 6 2 0 1 ) 3 0 1 0 0
“ax 74 106 43 56 ? 21 4“8 72 Sa LT 8 06
MEAN 3214 3757 22«4 19.57 De71 2L e86 2486 23486 2671 2743 2429 22.01
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TABLE 2.5-7

Continued.

STATION 6N 602 603 604 £ns 606 607 08 60% 610 61 601-611
1967-1973% ILYODRILUS TEMPLETONI

. 310 30 27 29 29 30 31 29 24 24 23 306
¥IN n 0 0 0 0 0 0 0 0 0 0 0
mAx b 5 3 S 3 23 12 29 1" 7 3 31
MEAN 0«73 1«00 Debd 055 De35 217 1.97 190 T1ek2 171 &e30 145
1979

~ ? 7 7 7 7 7 7 7 7 7 7 77
MIN ] 0 0 0 n 0 0 0 0 0 0 0
Max 1 6 0 2 0 1 S 17 “ 7 12 17
MEAN 029 1.86 0 0e57 0 Nald 214 3.57 1«00 1e43 Se«86 153
1067-1972 COELOTANYPUS CONCINNUS

~ 10 30 27 29 29 30 31 29 24 24 23 306
MIN 0 0 0 0 0 0 0 4] 0 0 0 0
ey 1" 22 b 1M 21 0 14 L} 1 34 8 34
MEAN 157 3043 De56 a9 331 &ob60 2e48 138 171 3«71 De61 232
1079

» 7 7 7 7 ? 7 7 7 7 7 7 77
"IN 0 0 0 0 0 0 0 0 0 0 0 0
LI n 1 0 1 n 0 S 1 0 0 0 S
MEAN 0 Delb 0 Oetd 0 0 Oe71 Oelé 0 0 0 0D.10
1967-1973 CHAOBORUS PUNCTIPENNIS

N 3n 30 27 29 29 30 31 29 24 24 23 306
MIN 0 0 0 0 n 0 0 0 0 0 0 0
wAX I3 0 1 4 7M1 3 10 2 6 16 23 23
MEAN 017 0 Nelt (1) 100 D.13 123 0«10 De83 2458 Se13 De96
1979

N 7 7 7 7 7 7 7 7 7 7 7 77
MIN 0 0 0 0 0 0 0 0 0 0 0 0
Max n 0 0 0 n 0 0 0 0 0 3 3
MFAN 0 0 0 0 n 0 0 0 0 0 De86 0.08
19471972 HEXAGENIA LIMBATA

N 30 0 27 29 29 30 3 29 24 24 23 306
MIN n 0 0 0 0 0 0 0 0 0 0 0
ax ] 0 3 1 10 1 1 0 0 0 0 10
MEAN 0 0 De11 007 OedS 0«03 0403 0 0 0 0 N.07
1979

~ ? 7 7 7 7 7 7 7 7 7 77
MIN 0 0 0 0 0 0 0 0 0 0 0 0
Wax 1 1 0 1 o 0 0 1 0 1 0 1
MEAN Oet4 029 0 Oet4 1] 0 0 0e29 0 0«29 4] 0410
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TABLE 2 5-8

CC®PARISON OF THE MINIWUM, MAXIMUM AND MEAN DRY WEIGHT (MG) PER B1 SQe¢ INe OF THE COMMON BENTHIC ORGANISHS DURING THE
JANUARY-JUNE PRCOPERATICNAL (1967-1973) AND POSTOFERATIONAL (1979) PERIODS AT STATIONS IN CONOVINGD PONDe N REPRESENTS
THE SAMPLE SIZ2F.

STATION

602

604 605 606

607

- - - - - -

1967-197%
L]

LA L
ax
MEAN

1979
~

N
“ax
“EAN

1967-1973
N

1079
~

LA L}
iy
“EAN

1967-1973%
N

L)

LEL

“EIN

1979
~
"IN

“ax
WEAN

L1

(4]
24405
Oe281

2+%°05%
0.433

I

0
12955
3199

?
1."%0
LAPYR 1]
12228

3n

r
10457
192

| 4
De193
294533
13716

30

0
170
0530

Ne575
Ze05%
1312

30

254785
Se7061

?
Se?4S
16830
11.254

30

0
13313
1482

7
OelieD
4736
2%+158

a7

0
1398
04206

1.2R0
D265

27

23306
2e822

Ne 338
264483
Tel12%

27

19,790
De772

Oee03
25445
Fe51¢

PROCLADIUS SPe(COMPLEY)
29 29 0

0 n 0
7070 34080 4e 955
0s974 DeniQ NebRR

7 7 7

n 0 n
1«10 0 24870
0e*53 0 0«70

LYMNCDRILUS MOFFMEISTERT

< 29 30

U 4 0
204792 224560 19662
4800 Le0'94 6303

7 ? 7
Le?98 0.070 D073
11755 6673 25.87R
#e335 2e954 94650

CHIRONGHMUS DECORUS

2° 29 30

0 0 0
&Beb4S 5500 17875
LeS55S OeR39 1«85

? 7 7
14R4B 0 0550
9.060 2130 244605
5289 O«388 8.070

31

0
Teb k0
0793

1730
O.588

3

0
27638
5959

7
Le298
19471
10813

31

0
224980
4151

7
2623
204155
1Ce402

60 609 610
29 24 24
0 0.082 Del54
24107 Bet35 34313
Oeb73 1329 1,293
7 7 7
De113 0 D203
34138 3.095 44073
1382 1.019 1380
29 24 24
" 0 o
25990 32760 19.762
Te512 Be027 fe322
7 7 £
Le3D3 20183 16415
1742095 234903 24+ 588
9285 11795 Ted32
29 24 24
0 0 0
9e548 9.780 9+065
1673 2004 Te351
7 7 7
3.125 0 04170
29469 25703 314693
15811 10751 11079

23
De508
43.000
17256

1245C0
RODe410
hEa5RT7

23

1322
0«072

1e170
0.382

308

?.400
C.208

144

9.005
Q988

308
o
43.000
60425

7
0.070
804410
124433

306

LLET T
T.944

r?

47368
V833
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TABLE 2.5-8
Cont inued.

- e -

sStarnie

1967-1973%
N

"IN
ax
MEAN

1979
N
HIN
“ax
HEAN

1967-1973%
N

"IN
A
MEAN

1979
N

LRL
“ax
AN

1067-1973
N

“IN
vax
"EAN

079
L
"IN
»rx
“EaN

1067-1973
N

"N
LA
"EAN

1079
~
"IN
“ax
wEAN

0

Debd9
0.0585

De038
0.007

30

1.793
0369

Q2320w

0

D+585
0.028

2230~

o233

,
n
Ne 145
.02V

30

NeT69
DeU92

0a193
De041

30

Se265
D721

Ne10S
Oe015

coow
ceooe

-~

0
0
0
0

7

Y]
2Ne9R
Tebht

603

27

0,770
N.076

390~

27

14835
0e132

coCcw

27

Neld?
0010

oo~

27

134455
Debon

604 605 606

TLYOORILUS TEWPLFTONI
29 29 30

0 0 0
0e3%2 1757 2923
Oe043 009 0297

7 7 4

r 0 Y
OeN% n D189
Car04 e 0e02¢

COELOTANYPUS CONCINNUS

29 29 10

0 0 Y]
24275 2000 28' C
0350 Oee33 Ce?.

? 4 7
0 0 0
Oe%45S 0 0
0eN49 0 1]

CHADBORUS PUNCTIPENNIS

29 29 0

0 0 0
DebLB 14580 Dek1s
0«063 0e133 0.020

o000 w
DO~
cooow

MEXAGENIA LIMPATA

29 29 30

n n 0
10.205% 36823 12190
0355 1580 0+006

7 7 7
0 0 c
32815 0 0
bobRR 0 Y]

607

3

3736
Ce365

Ne380
Cer2¢

3

Te195
656

Deb98
N.071

31

0
T1e722
0.187

cCCocow

3

0
Be870
De286

7
0
0
¢

608

29

2065
0209

OeS5P0
0s129

29

20440
D204

0e120
0«017

29

0
0,295
Ce016

ooow

~
ooo e

424448
6+239

609

24

24632
De246

0e30%
04059

24

1620
0378

oo0oao~w

24

1180
0e141

oo~

cooe

oo~

610 en 601-611
24 23 306
0 0 O
1.818 2578 3738
0288 DeS16 0.201
7 ? 7
[ 0 0
De798 0e573 De798
De143 0e350 0.080
24 23 306
0 0 0
3.230 26443 5265
0940 De151Y D.495
7 L4 144
0 0 0

0 0 Oebk9n
0 0 0G4
24 23 306
0 0 0
1.730 3.091% 3.003
De343 Det74 De133
7 7 | £ 4
G 0 0
0 De320 0.320
0 OeU%C U.008
24 23 3106
0 0 0
0 0 364823
0 [ Oe298
7 7 77
0 n 0
2595 0 L2.448
De505 0 1.354



TABLE 2.5-9

Index of percent similarity of species composition between control
Station 601 and Stations (602-611 in the preoperational (1967-1973)

and postcperational (1974-1979) periods in Conowinge Pond, Jesnuary=-

June. Dashes indicate station not sampled.

1967 1968 1969 1970 1971 1972 1973 1574 1975 1976 1977 1978 1979
602 9 76 84 79 4g T4 84 58 75 87 83 92 o4
603 61 7 70 T4 b6 77 84 58 &0 68 96 &9 90
604 74 83 72 A 62 83 59 86 17 87 39 86 94
605 81 69 73 45 38 76 45 53 48 45 90 72 57
60¢€ 8> 82 87 75 g6 70 88 67 79 80 93 91 50
607 88 12 i 87 - 77 51 g1 m 91 76 83 86
608 9 72 72 66 ™ 80 12 89 79 76 T e 76
609 - (& 19 72 % § 77 56 83 78 74 77 83 85
610 - 66 - 65 b | 66 4y 90 75 46 55 69 78
611 - - - 61 60 78 36 66 52 37 48 €8 58
TABLE 2.5-10
Comparison of the monthly mean biomass (mg dry weight) per 81 in.
at stations during preoperational (1567-1973) and postoperational
(1974-1979) periods in Conowingo Pond. Dashes indicate no sample
collected.
Morith Jan Feb Mar Apr May Jun Mean
1967 - - - - - 11.901 11.901
1968 - - - 9.277 8.066 7.095 T-117
1969 - - - - - 27.488 27.488
1970 - - 39.472 9.773 - 14,382 14,686
1971 - - - - 32.110 - 32.110
1972 9.089 - - B8.566 11.32% 11.722 10.151
1973 15.010 13.000 12.733 13.742 5.504 3.250 9.847
1974 15.944 - 15.614 19.110 16.819 21.0863 17.911
1975 36.865 37.109 15.681 23.278 28.919 26.407 26.126
1§76 B 5.097 4,500 5.271 6.502 14.062 T:562
1977 - - 18.577 25.109 14,557 20,108 19.588
1978 - - - 12.497 12.881 12.498 12.958
1979 - - 25.545 28.695 16.267 32.791 25.921
1400 099
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3.0 DISTRIBUTION AND ABUNDAMNCE OF FISHES
3.1 METHODS

Methods of sumpling in the fisheries program in Conowingo
Pond in January through June 1979 were the same as those given in
the preoperational report (I.A., P.B.A.P.S. Preoperational
Report, 1974a). However, replicate sampling of trap net and
trawl zone stations was eliminated, beginning in 1978, as they
are not required by Technical Specifications and Bases for the
operation of Peach Bottom Atomic Power Station. The description
and locations of trap nect, trawl zone, trawl transect, seine and
ichihyoplankton stations sampled are given in Tables 3.1-1 to
3.1-6 and Figures 3.1-1 to 3.1-7. All stations except
ichthyoplankton stations were sampled twice a month during this
reporting period, weather conditions and equipment permitting.
Ichunyoplankton stations were sampled weekly from May through
August and the data reported herein is from .he 1978 sampling
year. A comparison of the monthly effort for each gear in 1966
through 1979 (througr 1978 for plankton meter nets) is given in
Tables 3.1-7 to 3.1-9.

The trap net has a 3 x 6 ft trap with 3 x 50 ft lead
consisting of 1/2 in. square mesh of #126 knotless nylon. Trap
nets are set for about 17 to 26 hr with the lead perpendicular to
the shoreline. A 16-ft semi-balloon trawl with 1/4 in. mesh
liner in the cod end was used to sample the trawl zone and

transect stations. The trawl was hauled for 10 min in an
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upstream direction (nortn). Seines measuring 10 x 4 and 15 x 4
ft with 1/4 in. mesh were used. Size of seine sites and bottom
conditions vary considerably and the effort was based on complete
coverage of the seinable area ruther than a specified number of
hauls at each station. Volume of water strained was measured for °
plankton net tows of 10 min. duration.

Common names of fishes are used in the text of this report.
A list of common and scientific names of fishes taken in
Conowingo Pond is given in Table 3.1-10.

The catch per effort data in the tables presented in Section
3 of this and preoperational and postoperational reports cne
through four (I.A., P.B.A.P.S. Preoperational Report and
Postoperational Reports No. 1-4, 1974a, b; 1975a, b, ¢) are the
overall weighted average(s) and not the sums. The total(s)
represent the total number of fish collected in a month or at a
station divided by the total effort expended in that month or at
that station. Consequently, the catch per effort data in the
tables are not additive either horizontally or ve-tically, unless

the effort expended is equal.
3.1.1 Introduction of Fishes into Conowingo Pond

Several species have been introduced into Conowingo Pond
since the inception of studies relative to the operation of the
Peach Bottom Station. The introductions have been associated
with past seasonal operation of the Conowingo Dam Fish Collection
Facility which began in 1972. A total of 37,156 specimens of

\A\jd



was introduced to the Pond via the operation of the Conowingo Dam
Fish Collection Facility (RMC, P.B.A.P.S. Postoperational Report
No. 11, 1979). Most werc anadromous: 27,307 blueback herring,
3,352 alewife, 331 American shad, § hickory shad and 1,111
striped buss. The catadromous American eel was introduced in
1976, white perch and gizzard shad were introduced in 1972 during
testing of the fish transport tank. No fish introductions in
association with the operation of Lhe Conowingo Dam Fish
Collection Facility have been made in this reporting period.

The Pennsylvania Fish Commission has continued its stocking
of striped bass x white bass hybrids (Morone saxatilis x M.
chrysops). This program, initiated ir 1977, was intended to
cstablish & game fish population in Conowingo Pond that would
utilize and control the gizzard shad population (RMC, P.B.A.P.S.
Postoperational Reports No. 9-11, 1978a, 1978b, and 1§79).

During this reporting period, 50,000 fingerling (25-50 mm)
striped bass x white bass hybrids were stocked. Although stocked
in 1977 and 1978, tiger muskies (Esox masguincngy x E.
lucius)were not stocked in Conowingo Pond in 1979.

Both hybrids have been observed in angler catches and at the
Conowingo Dam Fish.Collection Facility. Tiger muskie of legal
size (762 mm) were caught by anglers in the Broad Creek area this
spring. Striped bass hybrids from the 1377 stocking have also
reached legal size; one as large as 432 mm in length and weighing
almost 1.4 kg was caught by rod and reel. However, catch data
from the Conowingo Dam Fish Collection Facility indicate that

many of the stocked hybrids did not remain in Conowingo Pond. A

1400 105
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total of 115 tiger muskie and 273 striped bass x white bass
hybrids were collected at the fucility during this reporting

period.

1400 104
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TABLE 3.1-1

Location of trap net stations in Conowingo Pond.

Station Location Depth(ft)
104 Cffshore from Peach Bottom Atomic
Power Station Unit No. 1 13
106 Approximately 200 yards downriver from
the mouth of Peters Creek 5
107 At the mouth of Broad Creek 14
108 Approximately 50 yards upriver from the
mouth of Conowingo Creek 20
109 North shore of Hopkins Cove 12
110 Off Burkins Run (Stonewall Po.nt) 5
.
136 In Broad Creck 12
138 In Conowingo Creek 1M
141 Approximately 400 yards upriver from the
mouth of Peters Creck 17
142 Approximately 600 yards upriver from the
mouth of Peters Creek 13
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TABLE 3.1-2

Location of Trawl Zones 401-410 in Conowingo Pond. Trawl Zones are
sampled as listed in Table 3.1-3.

Zone

Location

401

402

403

404

409

410

From a point off the mouth of Muddy Creek to a
point off Rollins Point

From a point just downriver from Sicily Island
a point off the mouth of Fishing Creek

From a point off Rollins Point to a point just
dovnriver from Mt., Johnson Island

From a point off the mouth of Fishing Creek to &
point just downriver from Mt., Johnson Island

Off the Peach Bottom Atomic Power Station, from
a point just downriverg from Mt. Johnson Island
to a point off Stonewall Point

From a point just downriver from Mt. Johnson Island
to a point off the mouth of Peters Creek

From a point off Stonewall Point to & point off
the mouth of Michael Run

From a point off the mouth of Peters Creck to a
point approximately 800 yards downriver from
Williams Tunnel

From a point off the mouth of Michael Run to a
point off the mouth of Broad Creek

From & point approximately 800 yards downriver from
Williams Tunnel to a point approximately £00
yards downriver from Wildcat Tunnel

/

1400 100
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TABLE 3.1-3

Location of Stations 451 to 456 in Trawl Zone 405,

Stations

461 to 466 in Trawl Zone 406 and Stations 481 to 486 in Trawl

Zone 408 in Concwingo Pond.

are indicated by odd numbers and offshore stations by
even numbers.

Trawls made at nearshore stations

Station Location Depth(ft)
Zone 405
451 From a point off Stonewall Point to the 16
452 Peach Bottom Atomic Power Station Discharge 20
453 From @ point approximately 50 yards upriver 20
4sy from the Peach Bottom Atomic Power Station 17
Discharge to a point off Peach Bottom Atomic
Power Station Unit No. 1
455 From a point off Peach Bo’ om Atomic Pcwer 23
usé Station Unit No. ' to a n nt Jjust upriver 20
from Peach Bottom Atomic Power Station
Units No. 2 and 3
Zone 406
4ol From a point approximately 50 yards upriver 25
Lobe from the mouth of Feters Creek 26
463 From a point approximately 500 yards upriver 14
464 from the mouth of Peters Creek 18
465 From a point approximately 700 yards upriver 30
466 from the mouth of Peters Creek 28
Zone 408
431 From a point approximately 300 yards downriver 17
uge from Peach Bottom Beach to a point off Peach 12
Bottom Beach
4g3 From a point off Peach Bottom Beach to a 7
4gy point approximately 200 yards downriver from 10
the mouth of Peters Creek
485 From a point approximately 200 yards downriver 7
4g6 from the mouth of Peters Creek to a point 12

off the mouth of Peters Creek
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TABLE 3.1-4

Location of trawl transect stations in Conowingo Pond.

Transect Location Depth(ft)
Transect
312 Mid-pond between Fishing Creek and
Rollins Point 16
313 Off Fishing Creek 13
Transect
321 Off Peach Bottom Atomic Power Station 22 |
322 Mid-pond between Mt. Johnson Island and the
Peach Bottom Atomic Power Station 20
323 Just downriver from Mt. Johnson Island 18
Transect
331 Of f Michael Run 13
332 Mid-pond between Michael Run and Williams
Tumnel 15
333 Off Williams Tunnel 35
Transect
341 Off Broad Creek 34
342 Mid-pond off Broad Creek 35
343 Off Wildcat Tunnel 35
Transect |
371 Off Burkins Run (Stonewall Point) 12
372 Mid-pond off Burkins Run 15

373

Off the mouth of Peters Creek

1




Location of seine stations in Conowingo Pond.

Station Location

201 Approximately 200 yards upriver from the mouth of
Fishing Creek

202 Southeast shore of Sicily Island

203 West shore of Big Chestnut Island

206 At the mouth of Wissler Run

207% In Peach Bottom Atomic Power Station Discharge Canal
approximately 600 yards downriver from Unit No. 1

208 Peach Bottom Beach

2C9 Broad Creek at the boat launch

210 Conowingo Creek at the boat launch

21 North shore of Hopkins Cove

212 Fishing Creek at first rocad bridge upstream from
mouth

FA R Peters Creek at third road bridge upstream from
mouth

214 Beach at mouth of Burkins Run (Stonewall Point)

® This station cannot always be sampled when the Peach Bottom Station
is in operation.
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TABLE 3.1-6

Location of meter net stations in Conowingo Pond.

Locations are

the same as those for trawl transects except the stations are given
different numbers.

Station Location Depth (ft)
570% Rollins Fouint 17
560 Mid-pond between Fishing Creek and Rollins

Point 15
561 Fishing Creek 14
562 Off Peach Bottom Atomic Power Station 16
563 Mid-pond bctween and below Mt., Johnson

Island and Peach Bottom Atcmic Power

Station 19
575% 250 yards below Mt. Johnson Island 14
576 700 yards below Mt. Johnson Island

starting under power line 19
504 Burkins Run 22
565 Mid-pond betwe:n Burkins Run and RMC

Field Station 16
566 RMC Field Station 12
567 Coopers Rock Point 25
568 Mid-pond between Coopers Rock Point and

Chester County water intake 16
569 Chester County water intake 1

#Samplea only at surfacce

3-10
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TABLE 3.1-7

Comparison of the sumpling effort from January-Junc

by a 16 ft semi-balloon truwl (number of 10-min hauls) and
10= and 15 x & fL scine (numboer of collections) during
preoperational (1967-1973) und postoperational (1974-1979)
periods in Conowingo Pond. Dushes indicate sampling could
not be conducted.

Month Jan Feb Mar Apr May Jun Total
Trawl Transect
1967 - . - - - 7 7
1968 - - - 15 12 uu m
1565 - - - 1w 15 26 51
1970 - - - - 13 32 45
1971 - - - - e 38 38
1572 13 - - 13 39 13 78
1973 13 - 26 13 27 86
1974 14 - 4 28 28 28 1na
1975 14 28 28 2 28 28 168
1976 - 14 3 14 28 28 126
1977 - - 28 28 28 28 1m2
1978 - - - 28 14 28 70
1979 - - 14 28 26 28 96
Trawl Zone 405
'961 - L 2 - ‘ ' 1’
1968 - - - - s 12 17
1569 - - - - 9 12 21
1970 - - - 6 6 17 29
197 - - - - 18 24 w2
1972 ol - - 24 19 24 91
1973 - 12 24 12 24 24 96
1974 12 - 24 24 24 24 108
1975 24 24 24 24 24 24 4
1976 -~ 2 24 24 FL 36 120
1977 - - 24 24 24 24 96
1978 - - - 12 12 12 36
1979 - - 6 12 12 12 w2
Trawi lone 405
1973 - - 12 - - 24 36
LS 7 - 12 36 24 20 99
v 19 12 24 24 6 18 24 138
Q76 - 12 36 24 24 24 120
1577 - B 24 24 2k 24 96
1578 - - - 12 12 12 36
1979 - - 6 12 12 12 42
Trawl Zone 408
1967 - - 2 2 o 1 1"
1968 - - - - 2 12 14
1569 - - - - 2 12 14
1970 - - - 6 6 18 30
1971 - - - - 14 21 35
1972 12 12 - 23 18 24 89
1973 - 12 24 12 24 24 96
1974 12 - 24 24 24 28 108
1972 24 12 24 24 24 36 144
1976 - 12 én 24 24 24 108
1977 - - 24 24 24 24 96
1978 - - - 12 12 12 36
1979 - - 6 12 12 12 42
Seine
1967 1 - B 2 9 10 26
1968 B - - - [} 27 33
1969 - - - 2 5 16 23
1970 - - - - 5 4o us
1971 - - - - 15 23 i8
1972 19 8 15 32 35 23 132
1973 - - 33 17 24 24 98
1974 9 - 22 23 24 24 102
1975 16 17 20 24 24 36 137
1976 10 16 P 2. 24 24 122
19717 4 7 16 24 24 24 99
1978 6 - n 24 24 24 B9
1979 [ 4 2 18 24 24 24 929
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Table 3.1=8

Comparison of the sumpling effort from January through June by

3 x 6 ft trap net (number of trap net days) during the

preoperctional (1967-1973) and postoperational (1G74-1979) periods

in Conowingo Pond. Dashes indicate sampling could not be conducted.

Month Jan Feb Mar Apr May Jun Total

1967 6.38 - 10.92 4,42 21.54 23.54 76.80
1966 - - - 23.95 25.00 31.62 £0.57
1909 - - 15.29 29.45 14,29 33.62 92.65
1970 - - T7:79 .00 39.04 46.20 101.03
1971 2.04 1.91 - 7.91 34,33 4e.12 86.31
1972 3+.08 19.54 57.83 41.96 43,38 44,13 239.92
1373 - 22 .63 39.46 46.50 68.96 47,46 225.21
1974 12. 38 - 47.20 70.33 U6.75 45.83 222.49
1975 22.25 30.54 53.21 89.38 46.71 47.08 289.17
1976 - 21,04 80,67 23.33 959.7M 43.38 228.12
157 - - 32.66 28.67 39.84 40.63 141,80
1976 - - 0.84 19.06 18.66 18.92 57.48
1979 - - 9.54 27 .46 19.55 16.41 75.96

1400 112
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TABLE 3.1-9

Comparison of the sampling effort from April Lhrough August by
plankton meter net (number of tows) at transect stations during
the preoperational (1967-1973) and postoperational (1974-1978)

periods in Conowingo Pond. Dashes indicate sampling was not
conducted.

Month Apr May Jun Jul Aug
1969 - 55 127 188 20
1970 - 26 135 173 115
1971 - yy 151 147 129
16972 40 75 92 60 60
1973 - 103 189 192 144
1974 - 162 192 144 168
1975 - 191 116 240 144
1976 - 162 206 192 96
1977 - 50 150 178 I
1978 91 LA 187 95 137
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TABLE 3.1-10

List of scientific and common names of fishes collected in Conowingo Pond and connecting waters (according to
Bailey, et al., 1970).

71-¢t

yly 00V

Scienti fic Name

Common Name Scientific Name Common Name
Family - Amiidae Bowfins Family - Catostomidae Suckers
Amia calva Bowfin Carpiodes cyprinus Quillback
Catostomus commersoni White sucker
Family - Clupeidae Herrings Erimyzon oblongus Creek chubsucker

Alosa aestivalis

Alosa pseudoharengus

Alosa sapidissima
Dorosoma repedianum

Family - Salmonidae
Salmo gairdneri
Salmo trutta
Salvelinus fontinalis

Family - Esocidae
Esox niger
Esox lucius
Esox masquinongy

E. masquinongy x E. lucius

Family - Cyprinidae
Campostoma anomalua
Carassius auratus
Clinostomus funduloides
Cyprinus carpio
Ericymba buccata
Exoglossum maxillingua
Nocomis micropogon
Notemigonus crysoleucas
Notropis amoenus
Notropis analostanus
Notropis cornutus
Notropis hudsonius
Notropis procne
Notropis rubellus
Notropis spilopterus
Pimephales notatus
Pimephales jromelas
Rhinichthys atratulus
Rhinichthys cataractae
Semotilus atromaculatus

Semotilus corporalis

Blueback herring
Alevi fe

American shad
Gizzard shad

Trouts
Rainbow trout
Brown trout
Brook trout

Pikes
Chain pickerel
Northern pike
Muske.lunge
Tiger muskie

Minnows and Carps
Stoneroller
Goldfish
Rosyside dace
Carp
Silverjaw minnow
Cutlips minnow
River chub
Golden shiner
Comely shiner
Satinfiu shiner
Common shiner
Spottail shiner

Swallowtail shiner

Rosyface shiner
Spotfin shiner
Bluntnose minnow
Fathead minnow
Blacknose dace
Longnose dace
Creek chub
Fallfish

Hypentelium nigricans
Moxostoma macrolepidotum

Family - Ictaluridae
Ictalurus catus
Ictalurus natalis
Ictalurus nebulosus
Ictalurus punctatus
Noturus insignis

Family - Anguillidae
Anguilla rostrata

Family - Cyprinodontidae
Fundulus diaphanus
Fundulus heteroclitus

Family - Centrarchidae

Ambloplites rupestris

Lepomis auritus
Lepomnis cyanellus

Lepomis gibbosus
Lepomi s macrochirus
Micropterus dolomieui
Micropterus salmoides
Pomoxis annularis
Pomoxis nigromaculatus

Family - Percichthyidae

Morone americana

M. saxatilis x M. chrysops

Family - Percidae

Etheostoma olmstedi
Etheostoma zonale
Perca flavescens
Percina caprodes
Percina peltata
Stizostedion vitreum

Northern hog sucker
Shorthead redhorse

Freshwater catfishes

White catfish

Yellow bullhead
Brown bul lhead
Channel catfish
Margined madtom

Freshwater eels

American eel

Killifishes

Banded killifish
Mummi chog

Sunfishes

Rock bass
Redbreast sunfish
Green sunfish
Pumpkinseed
Bluegill
Smallmouth bass
Largemouth bass
White crappie
Black crappie

Temperate basses

White perch

Striped bass x white bass hybrid

Perches

Tessellated darter
Banded darter
Yellow perch
Logperch

Shield darter
Walleye
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5.2 TRAP NET CATCHES

A total of 26 species and two hybrids were caught during the
period March through June 1979 (Tables 3.2-1 and 3.2-2). Samples
could not be taken in January, February and early March 1979
because the Pond was frozen. The number of species ranged from
15 in March to 22 in May and from 18 at Station 109 to 19 at
Station 106. At Station 110, located in the thermal plume, 18
Species were collected. The common fishes in order of decreasing
numerical abundance were white crappie, channel catfish, brown
bullhead, carp and pumpkinseed. The white crappie and channel
catfish ranked first and second, respectively, in abundance in
all months and at all stations except Station 110, where channel
catfish ranked first. The low abundance of white crappie at
Station 110, located below the discharge of Peach Bottom Atomic
Power Station, was probably due to avoidance of high water
velocity. The striped bass x white bass hvhrid and tiger muskie,
introduced in spring and summer of 1977, were captured but in low
numbers. - Game fishes such as largemouth bass, smallmouth bass
and walleye were also captured in low numbers.

Comparison of the monthly catch per effort data for the
preoperational (1967-1973) and postoperational (1974-1979)
periods for the common fishes was made to determine if changes
occurred in their abundance (Table 3.2-3). The mean catches of
the common fishes were within the range of variation observed in
previous years. It appears that the abundance of fishes is

related to factors other than Peach Bottom Atomic Power Station
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operation. The mortality of white crappie, channel catfish and
other fishes due to impingement and entrainment is negligible.
Also, no mortalities were observed in the Pond associated with
plant operation such as during shutdown or start-up. Thus, no
effects were discernible on the population of fishes due to the
operation of Peach Bottom Atomic Power Station in this sampling
period or in the past.

Trap net catches vary due to fluctuations in year class
strength of fishes, 1.e., the recruitment rate is variable
between years (I.A., P.B.A.P.S. Postoperational Report No. 3,
1975b). This is supportec by the length frequency distribution
of the twc most common species, white crappie and channel catfish
(Table 3.2-4 and 3.2-5). The length frequency data from January-
June 1967 through 1979 have been standardized by adjusting for
fishing effort and sample size. The data on the young crappie
(€140 mm) and channel catfish (€120 mm) h.ve been separated and
shown in Table 3.2-6 to highlight the variable recruitment which
occurred in these populations since 1966. The proportion and
catch per effort of young crappie for this repoiting period was
within the range of variation observed previously. The data for
the channel catfish illustrate the same phenomena except for

smaller fluctuations between years.
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TABLE 3.2-1

CATCH PER EFFORT (NUMBER PFR 24 HOURS) FOR FISHES COLLECTED AT TRAP NET STATIONS IN

MAR-JUN 1979.

LOCATICN

NOe COLLECTIONS
NOe SPECIES

NCe HOURS

NO« TRAP DAYS

SPECIES

BOWFIN

AMERICAN EEL
GIZZARD SHAD
TIGEP MUSKIE

CARP

GOLDEN SHINER
CGUILLBACK

WHITE SUCKER
SHORTHEAD REDHORSE
WHITE CATFISH
YELLOW RULLHEAD
BROWN RULLHEAD
CHANNEL CATFISH
MARGINED MADTOM
STRIPED BASS HYBRID
RCCKX BASS
RECEREAST SUNFISH
GRFEN SUNFISH
PUMPK INSEED
BLUFGILL
SMALLMCUTH BASS
LARGEMOUTH BASS
WHITE CRAPPIE
BLACK CRAPPIE
YELLOW PERCH
WALLEYE

TOTAL

104
7
15
197

8«20

106
7
19
191

Te94

107
7
13
187

778

108
7
13
183

762

109
7
8
185
768

110
7
18
191

7e92

136
7
14
188

780

138

184
7e63

CONOVWINGO POND»

141 142
7 7
16 15
186 137
Te72 Seb7
De13 -
1eb2 229
De13 OeS53
Oe26 Oe35
NDe13 -
De13 0e35
De78 De53
Teb2 2eb?
be74 Lelb
DeS52 Oe71
- De35
- De18
OeS52 1eb1
- Oe18
De13 -
1140 12435
Ce26 De35
De52 0435
0.26 -
=E=z==== ====z==
2Le75 26ebkb



TABLE 3.2-2

MONTHLY CATCH PER EFFORT (NUMBER PER 24 HOURS) FOR FISHES COLLECTED
AT TRAP NET STATIONS IN CONOWINGO POND, MAR-JUN 1979.

TOTAL
MONTH AR APR MAY JUN
NOe COLLECTICNS 10 20 20 20 70
NOe SPECIES 15 18 22 19 26
NCe HOURS 229 660 470 66 1824
NOe TRAP DAYS Q9454 27 eb 6 1955 1941 7596
SPECIES ¥EAN
BOWFIN - - 0405 - Ne01
AMERICAN EFL - - - 010 .03
GIZZARD SHAD - - 0«05 B 001
TIGER MUSKIE - - 005 - 001
CARP 2062 1¢13 189 252 187
GCLDEN SHINER Oe 31 0e58 Ce82 De3¢6 Ne55
CUTLLBACK - - ~ Qe 6 De12
WHITE SUCKER - 0e22 Del36 De10 0.20
SHORTHEAD REDHOPRSE Je21 0.07 - De05S 007
WHITE CATFISH Ue31 0e15 Debb 0e26 028
YELLOW BULLMEAD 115 0s58 De 61 0e57 Cebb
BROKN BULLHEAD 294 248 3,07 201 257
CHANNEL CATFISH 19471 6e63 Be18 3e40 7485
MARGINED MADTOUM - - - D05 0.01
STRIPED BASS HYBRID Oeb?2 De22 005 - Deld
ROCK BASS Ne31 NelS De31 0e15 Ne21
REDBREAST SUNFISH - Oe18 Ce b1 Ce05S Be24
GREFN SUNFISH - 0.04 0«10 - P04
PUMPKINSEED 0.21 127 2451 139 149
BLUEGTILL 136 1¢31 169 103 1«3
SMALLMOUTH RASS - - De05 - Ne01
LASGEMOUTH RASS - - De0S D05 P03
WHITE CRAPPIE 22464 13433 997 2282 1h40N6
BLACK CRAPPIE De84 0e15 Le10 De15 Ne22
YELLOW PERCH Neb?2 0:15 D05 005 De13
WALLEYE De10 De04 0s05 - Ne04
sz=zE= t ¥ % & + % Ss=ss= T ¥ 3 £ ¥ SE=Trs=
TCTAL 53455 2R 68 31408 35657 34419



TABLE 3.2~
Compurison of the monthly cuelch per effort (number per 28 hr)

of fishes collccted at trup net stutions from Junuary-June

Quring preopcerutionsl (1967-149/73) and postoperutional (1974-
1979) pericds in Conowingo Pond.
species collected.

Diata shown for ycars when

Jan Febd Mar Apr May Jun Mean
®White crappie
1967 98.11 - 41.70 75.96 78.02 29.82 59.€2
1568 - - - 4g3.01 66.92 74.79 66.33
19659 - - 23.67 76.03 41,14 30.33 48.00
1970 - - 221.56 261.00 243,26 101.29 178.06
197 2.94 2.09 - 134.89 143,40 146,41 136.62
1372 38.69 329.48 79.11 93.64 77.85 61.16 §2.94
1973 - 39.47 29.85 35.31 28.15 35.00 32.66
1974 31.20 - 14.53 15.54 15.53 12.79 15.89
1975 42.54 45.84 32.49 28.75 49.97 4,92 38.35
1976 - 13.16 12.17 7.54 14.2% 15.58 12.98
1977 - - $.19 11.20 18.17 8.00 11.78
1578 - - 0.00 8.34 7.88 4.39 6.77
1979 - - 22.64 13:33 9.97 22.82 16.06
®Chsnnel catfish
1567 1.41 - 4.67 9.29 8.43 12.02 11,69
1968 - - 2.58 1.12 23T 2.05
1369 - - 2.48 13.41 3.28 4,46 6.79
1970 - - 13.22 3.00 11.57 11,43 10.96
1971 0.98 0.00 - 4.42 4.57 12.€6 8.13
1372 1.66 0.77 §.36 20.92 2.33 3.35% 7.24
1573 - 8.15 2.81 2.82 4.00 7.84 .78
1974 0.49 - 0.53 2.76 3.36 2.03 2.14
1975 0.13 0.72 .08 5.07 10.51 6.88 6.14
1976 - 7.46 4.4 4.93 3.42 3.62 4,34
1977 - - 14,18 6.17 2.69 2.56 6.00
19Y8 - B 0.00 9.18 1.50 2.22 4.26
1579 - - 15.71 6.63 8.18 3.480 7.85
®Bluegill
1967 1.09 - 0.64 0.22 0.3 1.78 0.86
19¢8 - - - 0.70 0.16 1.17 0.72
1969 - B 2.22 2.61 2.44 7.88 4,50
1970 - - 1.28 0.87 4.53 8.16 5.65
1971 0.00 0.00 - 2.27 2.18 3.1 2.52
1972 2.36 0.51 1.482 .3 3.27 1.81 2.21
1973 - 0.18 0.10 G.7 c.u1 0.55 0.42
1974 1.04 N 0.80 0.72 1.48 3.40 1.43
1975 2.16 0.92 0.84 0.70 1.99 1.93 1.27
1976 - .24 0.73 2.27 0.62 1.36 0.93
1977 - B 0.46 1.46 2.03 1.62 1.44
1978 - - 0.00 0.89 1.07 .44 Vo¥T
197y - - 1.36 131 1.69 1.03 1.34
Brown bullhead
1967 0.15 - 2.01 1.13 1.36 2.63 1.73
1568 - - - 1.29 2.08 0.88 1.38
159 - - 0.52 1.56 3.72 1.13 1.54
1970 - - 5.91 2.50 1.81 3.67 3.01
1971 0.00 0.00 - 2.950 2.09 5.38 3.60
1972 e.12 0.20 | 258 2.45 1.57 1.86 1.50
195 * - 1.68 0.46 2.00 2.89 2.09 2.08
1974 0.00 - 0.57 1.05 2.73 0.92 1.20
1975 . 0.04 0.23 1. 15 1.60 1.97 1.64 1.32
1976 - 0.14 0.94 0.56 1.41 3.64 1.406
1977 - - 1.7 1.88 2.84 1.21 1.92
1978 - - 0.00 3.25% 2.09 1.90 2.38
1579 - - 2.%4 <. 48 3.07 2.01 2.57
continucd
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TABLE 3.2-3

Ccatinued.
Jan Feb Mar Apr May Jun Mean
Pumpkinsced
1967 0.87 - 0.45 1.81 1.45 5.81 2.59
13656 - B - 0.9 1.28 0.60 0.50
1569 - - 0.58 1.56 3.28 4,19 2.62
1970 - - 0.00 1.12 8.58 7.31 6.75
1971 0.98 0.00 - 1.76 1.86 3.06 2.35
1972 0.85 0.00 0.31 1.14 6.36 1.77 1.87
1973 - ¢.C0 0.13 0.43 0.33 0.53 0.32
1974 0.20 - 0.19 0.16 0.77 3.10 0.87
1975 0.00 0.06 0.34 1.22 3.17 2.4%0 1.35
1976 - 0.00 Q.47 0.90 1.07 3.23 1.15%
1977 - - 0.58 0.70 2.78 2.81 1.85
1978 - - 0.00 1.63 1.66 3.65 2.28
1979 - - 0.21 1.27 2.51 1.3% 1.49
®Gizzard shad
1973 - 0.00 0.00 0.00 0.00 0.08 0.02
1974 0.00 - 0.00 0.00 0.02 0.00 Lid
1975 0.00 0.13 0.06 0.42 1.1 0.08 0.45
1976 - .00 0.04 0.04 0.07 0.07 .05
1977 - - 0.24 0.00 0.00 .00 0.06
1978 - - 0.00 0.00 0.00 0.00 0.00
1979 - - 0.90 0.00 0.05 0.00 0.01
®*Smallmouth bas.
1975 0.00 0.00 0.08 0.01 0.02 0.02 0.02
1976 - 0.00 0.00 0.00 0.02 0.07 0.02
1977 - - 0.03 0.00 0.00 0.00 .01
1978 - - 0.00 0.05 0.00 0.00 0.02
1979 - - 0.00 0.00 0.05 0.00 0.01
®Largemouth bass
1967 0.00 - 0.09 0.00 0.00 0.08 0.04
1969 - - 0.00 0.03 0.00 0.00 0.01
1971 0.00 0.00 - 0.00 0.00 0.02 0.01
1972 0.09 0.00 0.02 0.02 0.'0 0.00 0.02
1974 0.00 - 0.00 0.02 0.4 0.00 0.02
1975 0.0C 0.03 0.02 0.02 0.0 0.08 0.03
1976 - 0.00 0.04 0.00 0.00 0.00 0.01
1977 - - 0.00 0.03 0.00 0.00 0.01
1978 - - 0.00 0.00 0.00 0.1 0.03
1979 - - 0.06 0.00 0.05% 0.05% 0.03
®dalleye
1967 0.00 - 0.18 0.00 0.03 0.12 0.06
1968 - B - .08 o.o8 0.06 0.06
1969 - - 0.00 0.03 0.00 0.00 0.01
1§70 - - 0.00 0.C0 0.00 0.02 0.01
1972 0.00 0.00 0.03 0.00 0.00 0.29 0.06
1973 - 0.39 0.13 0.13 0.04 0.02 0.11
1974 0.00 - 0.00 0.00 0.00 0.02 Lid
197% 0.00 0.00 0.02 0.00 0.00 0.04 0.01
1976 - 0.00 0.04 0.04 0.03 0.00 0.03
1977 - - 0.15 0.03 0.08 2.02 0.07
1978 - - 0.00 0.00 .05 0.00 0.02
1979 - - 0.10 0.04 0.05 n.0C 0.04

Designuted by U.S. Environmental Protection Agercy (1975) as "repre-

sentutive, important speclies”

Less thun 0.0
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TABLE 3.2-4

Comparison of the length frequency distribution (adjusted for effort and sample size) of white crappie collected from January-June
4t trap net stations during the preoperational (1967-1973) and postoperational (1974-1979) periods ia Conowingo Pond. Catch
per 24-hr frequencies multiplied by 100.

Year 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 mwn 1978 1979
No. Trap Days 76.80 80.57 92.65 101.03 86.31 519.95 225.21 222.49 289.17 229.13 141.80 57.48  75.96
Pork Length
(om)
41-50 - 1 - - - 0.4 - - - - - - =
51-60 - - - - - - - - - - - B s
61-70 - - - - - 0.4 - 0.4 - - . * -
71-80 1 - 2 1 1 2 - 4 0.3 1 - 17 >
#1-90 30 2 70 2 - 17 - 8 15 2 3 70 12
91-100 263 1 219 17 - 122 3 47 59 3 2% 68 167
101-110 820 10 445 1192 - 343 6 133 176 4 8 16 270
111-120 1237 11 443 23 9 540 6 139 455 17 56 3 348
121-130 1103 5 368 4086 3 584 9 116 761 17 46 9 238
131-140 599 22 277 3445 36 462 36 68 837 57 42 5 101
141-150 177 271 206 2325 440 219 195 28 529 103 23 - 7Y
151-160 26 999 93 930 2014 53 575 13 142 183 2 7 29
161-170 27 1651 62 263 37% 80 925 25 28 233 59 14 3%
171-180 56 1807 109 266 3582 253 738 76 3l 264 90 19 79
181-190 189 1059 278 N 2717 457 451 209 66 133 121 21 83
191-200 195 47 505 an 948 475 156 367 101 7" 130 40 43
201-210 177 132 684 340 27 366 88 281 121 68 140 45 53
211-220 k1) 65 550 174 103 195 49 122 133 36 122 43 21
221-230 i 52 326 111 50 80 16 32 127 24 93 3 17
231-240 259 32 126 105 10 22 6 15 104 9 35 il 9
241-250 120 24 27 88 21 7 3 1 74 12 23 33 9
251-260 il 11 8 81 8 3 0.4 0.4 &7 10 22 19 10
261-270 12 2 1 49 10 3 - 0.1 21 10 8 42 10
271-280 12 3 18 ® 2 - - 3 15 5 45 12
281-290 - - - 11 5 1 2 0.4 1 13 7 30 8
291-300 1 - - . - 0.4 0.4 0.4 0.3 9 . 40 8
301-310 1 - - 1 - 1 2 - 1 3 4 19 3
311-320 - 2 - 1 - - - 1 0.3 0.4 2 3 A
321-330 - - - 1 - 0.4 - - - - 2 3 3
331-340 - - - - - 0.4 - - - - 1 2 >
341-35% - - - » - - - % - - - - &
351-360 - - - - - - . - - » " ) -
361-370 - - - - - ¥ - - * . 2 2 -
371-380 - - - - - 0.4 - - - - - - -
Total 5960 6633 4803 17808 13664 4288.4 3266.8 1686.7 3147.9 1299.4 1un 676 1605



TABLE 3.2-5

omparison of the length frequency distribution (adjusted for effort and sample size f channel catfish collected from January-June
at trap net stations during the precperational (1967-1973) and postopziational (1974-1979) periods in Conowingo Pond. Catch per

24-hr frequencies multip

lied by 100,

Year 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 19:7 1978 1979
No. Trap Dayns 76.80 80.57 92.65 101.03 86.31 519.95 225.21 22.49 289.17 228.13 141.80 57.48 75.96
Fork Lengta
o)
41-50 - - 0.2 - 1 0.3 2 23 - B
51-60 ) 1 S ) 4 ) 7 14 10? 3
61 3 1 7 i 6 4 ) 12 13 38 - -
’1-8 i 1 14 A 4 1 ) 5 11 7 5 9
Al-9 5 " 3 ] ) 17 7 2 “
91 5 ) 18 A ) 1 23 10 S 5 3
1 1 1 29 6 H ) 40 21 11 15 18
11 P 5 27 Kl 6 23 5 69 48 39 43 18
i 121-1 y A 47 35 0 48 6 44 49 37 56 41
r 131-140 26 b 19 B 104 16 59 5 33 43 65 63 90
. 141-1 20 1 30 17 151 17 47 5 39 29 37 70 91
151 12 14 34 89 23 29 12 46 3¢ 50 2 97
161 43 17 40 41 7 28 32 18 33 32 25 28 80
i 43 . ? 18 31 23 A 18 8 19 26 2 66
19 ) 10 ) ‘ 13 29 30 13 10 “9
3 4 5 ) 2 12 28 3 18 - 16 9 37
£l 10 9 3 19 16 24 18 1 13 22 - 33
) 141 11 n 43 36 22 29 19 ) 2 16 5 16 R
) 15 15 y 81 72 22 22 17 29 K 13 3 28 >
193 20 45 109 48 21 13 9 17 5 &} 2 21
) 118 17 53 120 55 12 7 4 15 6 6 5 14
65 9 56 127 2 9 5 3 12 6 6 2 17
61-270 42 4 37 89 12 4 ) 2 9 2 S 12
28 " 7 3l 59 12 3 4 1 ] 1 1 2 5
281-290 12 1 14 36 12 2 3 2 5 2 - 2 4
291-300 4 2 6 23 7 1 1 ) 1 3 3 8
301-310 3 5 u 19 2 0.4 1 - 2 0.4 0.7 2 4
311-320 - - 3 15 0.4 1 - i 0.4 1 - 5
m— 321-330 5 1 13 1 1 0.4 1 0.4 3 )
continued
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TABLE 3.2-5

Continued.

Year 1967
No. Trap Days 76.80

1968
80.57

1969
92.65

1970
101.03

1971
86.31

1972
519.95

1973
225.21

1974
222.49

1975 1976
282.17 228.13

1977
141.80

1978
57.48

1979
75.96

Fork Length
(o)

331-340
341-350
351-360
361-370
371-380
381-390
391-400
401-410
411-420
421-430
431-440
441-450
451-460
461-470
471-480
481-490
491-500
501-510
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TABLE 3.2-6

Percentage and catch per effort (number per 24-hr x 100) for the white crappie ( < 140 mm) and channel catfish ( < 120 mm) collected

from January-June at trap net stations during the preoperational (1967-1973) and postoperational (1974-1979) periods in

Conowingo Pon-.

(-

——

Year 1967 1968 1969 1970 1971 972 1973 1974 1975 1976 1977 1978 1879
No. Trap Days 76.80 80.57 92.65 101.03 86.31 519.95 225.21 222.49 289.17 228.13 141.8 57.48 75.96
white crappie
Percent 68.0 0.8 38.0 67.8 0.4 48.3 1.8 30.5 89.9 7.8 15.6 27.8 70.8
C/E x 100 4053 52 1826 12075 49 2070 60 515 2832 101 180 188 1136
Channel catfish
Percent 0.5 7.9 13.4 9.4 3.3 19.9 9.6 9.7 30.3 31.2 44.9 21.1 7.0
C/E x 100 6 16 91 103 27 66 46 22 186 136 229 90 55
P
—



5«5 TRAWL TRANSECT CATCHES

Twenily-Lhree species were collected at transect stutions in
Conowingo Pond from March through June 1976 (Tables 3.3-1 and
3+3=2). Specles number ranged from 3 at Station 371 to 14 at
Station 343. The monthly species abundance ranged from 8 in
March to 15 in April, May, and June (Table 3.3-2). The most
common species in descending order of abundance were channel
catfish, spottail shiner, carp, comely shiner and white cruppic.
The variations in catch with respect to month and station were
primarily due to differences in abundance of thesec species,
especiully channel catfish.

Monthly catch per effort comnarisons of preoperational and
postoperational periods for the common and "RIS" were included
for the January to June sampling period (Table 3.3-3). A lerge
amount of monthly fluctuation occurred in the catches as in
previous ycars. Except for white crappie all of the 1979 catches
for the six month period were cither within or greater than the
rangce of preoperational years. The catch of white crappie was
highcr than in recent years (since 1975) but was still less than
that of preoperational yecars.

For purposes of comparing relationships betwecen
precperational and postoperationel periods individually and
collectively, the entire matrix of Spearman correlation
coefficients for all years was examined (Table 3.3-4). Each
group of r's was tested by means of chi-square (Snedecor and

Cochran 1967) as to whether the sample correlations within each

3-32
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group were taken from the same population. In the event of &
true¢ hypothesis the sample correlations could be combined to
provide a better estimave of common p(average of r's) for their
respective group then could be afforded by individual
correlations. Beczuse of non-significant chi-square values
(Teble 3.3-S), the preoperationual group of r's were considered
hoiogeneous i.e¢., from the same population. The same conditions
of neon-significant X1 values and homogencity were true for cacn
postoperational year versus the prcoperational years and for all
preoperautionzl years versus all postoperational years. For cach
homogeneous group, sample correlations wcre combined into an
estimute of common ? and the 95% confidence interval was
c¢stablished on Lhe prceoperational e (Table 2.3-5). As in all
other postoperationuel years except 1976, the estimete of common
9 for the present postoperational comparison (1979 vs 1367-1973)
was within the 95» confiagence limit for the preoperational
period. The ? for the postoperutional year 19706, as rnoted
previously (Ragdiation Menagement Corporation, P.B.A.P.S.
Postoperational Report No.f§1, 1979) was “elow the preoperctionzl
confidence limits. This condition wus not attributed Lo the
operaticn of the Peach Bottom Atomic Power Ctotion, but rathicr to
other veriubles including naturai fluctuations of yecar cluss
strength, e¢ffects of Tropical Storuw Agnes and variations in
species composition including the introduction of gizzarc shad

into the Pond in 1972.

POOR ORIGINAL 1400 133
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TABLE 3.3-1

CATCH PER EFFORT (MUMBER PER 10-MIN WAUL) FOR FISHES COLLECTED BY A 16 FT SENI-BALLOON TRAWL
7 IN CONOVINGD PO™D,

LCCATICON
NOe COLLECTIONS
NOe SPECIES

SPECIES
GIZIARD SwHaAD
carp
CCYELY SHINER
SPOYTAIL SHINER
ELUNTNOSE “IANON
CurLLBark
WHITE SuCkee
SHORTHEAD EDHORSE
WHITE CATFISH
YELLCV RULLKEAD
AROUN PULLKEAD
CHANNEL CATFISH
STYRTIPED R7SS HYRRID
ROCY AascS
REDORESNST SUNFISH
PUMPY INSEED
SMALLMOUTH BASS
WHITE CRAPPIE
RLACK CPAPPIE
TESSELLATED DARTER
YELLOW PERCM
LOEPERCH
VALLEYE

TOoTAL

MAR-JUN 1979.
312 513
6 [
S S
117 0e17
250 350
20e67 Oe17
Det7 -
- Oeb7
NDe1?7 -
- 0«33
EEssan LR S
24468 Lol

321 322
7 7
4 b
- Delé
- Te??
heS57 1014
Nelh -
Deld -
029 Deté
- Deld
ssmsas mEmEss
Seld 1227
(,7}/:\r;\
Iny m
Y i

323

Deld
De29
Ded3

De4

Oeld
EEasaw

2087

331

92429

Deb3

1«00
Oel4
0e57
Dek?

11342

332

Bbe2

LI B B I - I N N B B AN

- O
. .
N>
© -

Oe14

91.29

ud (L WA
Al L/fﬂ.l[[v

333
7
1

-

157

Oeté

Oelé
0eS57

OeB86
6529

Oeld
Oeld

De57

0«29
0s29

7000

341
?
10

hokl
Tedl

0429
Deld
029
Tedld
2943

614

Deld
2e71

S2e43

AT STATIONS ON TRAWL TRANSECTS 1-4 AND

342
7
]

300
029

0«14

029
19671

0«29

200472

343
7
14

6029
129

Oe 1t
Ce29
029
0e57
OeB6
10314

Ok
271
Oe 14
2e43
100

Deté
ssssas

119443

4e29

13.00

373
7
9

002;

LlTAl
D14

1.00
Oe14

De86
029

2404
Deld

LLTTAl

ToTaL
%6
23

EAN
Ne32
166
0.97
325
Ge03
C.03
N0
M08
0.09
N.04
0.2¢
L45.22
NeD1
001
0.0
Ne1?
De02
089
N.02
Det®
Db
N.02
0.02
mzszes

Ska17



TABLE 3.3-2

MONTHLY CATCH PER EFFORT (NUMBER PER 10-MIN HAUL) FOR FISHES COLLECTED BY A 16 FT
SEMI-BALLOCN TRAWL AT TRAWL TRANSECTS IN CONOWINGO PONDs MAR-JUN 1979.

MONTH MAR APR MAY JUN TOTAL

NOs COLLECTIONS 14 28 26 28 96

NCe SPECILES 8 15 15 15 23
SPECIES MEAN
GI2ZARD SHAN 179 De18 D04 - De32
CARP 057 2ebé 162 143 166
COMELY SHINER - Te32 - L 097
SPOTTAIL SHINER 129 Le3b 3¢65 2475 225
BLUNTNOSE MINNOW 0«"? - - 0.07 0.03
QUTLLRACK - De11 - - 003
NHITE SUCKE® - - 0«04 - 0«01
SHCRPTHEAD REDMORSE - Qe07 012 0e04 DeGé
NMITE CATFICSW - 0.07 N.08 Ds18 Ne09
YELLCW BRULLKEAD - - - Oelé 0.04
BROVN BULLHEAD - Nel1 D35 Nebb De26
CHAKNEL CATFISH 15«86 3614 15419 7Re29 45422
STRIPED RASS HYRBRID - - 004 - Ce01
ROCK RASS - - - 0«04 0.01
REDRREAST SUNFISH - - N.04 - 0«01
PUMPK INSEED o Ne04 0e27 Deld 013
SHALLMNUTH 35S - - - 0407 0.02
WMITE CRAPPIE - 1654 D96 De61 NeB9
BLACK CRAPPIE - 0.04 004 - 0«02
TESSELLATED DARTER 157 Te4 Oe35 Del1 Ne69
YELLOW PERCH De29 De54 0623 LeS50 Deb
LCGPERCH - 0.07 - - 002
WALLEYE 007 - - De04 0.02
Sz ===s= Tz z=S=== =EsESsss===m =Egss=Z=ssS=sS= sz i==T=z
TOTAL ¢ 91 5Ce19 41.02 84487 Ske17

y ™
1400 129
qUv
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TABLE 3.3-3

Comparison of the monthly catch per effort (number per 10 min haul) of
fishes collected by a 16 ft semi-balloon trawl at transcct stations during
the preoperational (1967-1973) und postoperational (1974-1379) periods in
Conowingo Pond. Data shown only for years when species collected.

Month Jan Feb Mar Apr May Jun Mean

*White crappic

1967 - - - - - G.43 9.43
1968 - - - 9,33 8.00 4.82 6.31
1969 - - B 0.50 6.20 9.58 6.80
1970 - - - - 180.92 25.59 70.47
1971 - - - - - 5.89 5.89
1972 4.54 - - 1.85 19.56 22.15 14,54
1973 4,03 - 0.04 0.00 2.85 0.15 1.10
1974 0.00 - 0.00 .14 0.18 0.07 0.10
1975 0.00 0.00 0.07 1.07 1.78 2.36 0.97
1976 - 0.00 0.00 0.00 0.35 0.00 0.09
1977 - - 0.00 0.00 0.14 1.43 0.39
1978 - - - 0.07 0.57 0.i1 0.19
1979 - - 0.00 1.54 0.94 0.61 0.89
#Channel catfish
1567 - - - - - 36.00 36.00
1968 - - - 10.87 24.75 44,05 3377
1969 - - - 41.60 66.40 46.456 51.37
1970 - - - - 92.08 120. 38 112.20
1971 - - - - - 39.92 89.62
1972 1.46 - - 62.23 51.08 32.08 41.50
1973 1.69 - 1.04 40.00 37.08 4.85 10.95%
1674 6.64 - 1.28 12.93 5.54 1.21 5.91
1975 0.07 13.89 .78 3.33 61.89 13.11 16.62
1976 - 2.14 0.90 % 5.25 17.36 5:79
1977 - - 22.82 11.64 12.36 19.36 16.54
1578 - - - 17.89 2.36 5.57 9.86
1979 - - 15.86 36.14 35.19 78.29 4s5.22
®Bluegill
1867 - - - - - 0.14 0.14
1968 - - - 0.00 0.00 0.05 0.03
1969 - - - 0.20 0.53 i 1.10
1970 - - - - 2.85 0.16 0.93
1971 - - - - - 0.05 0.05
1972 0.00 - - 0.08 C.03 0.46 0.10
1974 0.00 - 0.00 0.00 8: 1) 0.00 0.03
1977 - - 0.00 0.00 0.00 0.04 0.01
Tessellated darter
1968 - - - 0.27 0.17 0.45 0.37
1669 - - - 2.20 1.00 0.62 1.04
1970 - - - - 0.77 0.69 0.71
197 - - - - - 0.16 0.16
1972 0.23 - 0.28 0.54 0.00 0,32
1973 0.08 0.31 0.29 0.08 0.04 0.15
1974 .57 - 1.00 0.39 0.00 0.36 0.51
1975 0.00 0.75 0.43 0.40 0.43 0.46 0.45
1976 - 0.00 0.14 0.00 00 2.54 0.61
1977 - - 0.86 0.14 U.UH 0.18 0.30
1978 - - B 0.138 0.00 0.00 0.70
1979 B - 1.57 1.14 0.35 0.1 0.69
continued
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TABLE 3.3-3

Continuecd.
Menth Jan Feb Mar Apr May Jun Mean
Pumpkinseed
1967 - - - - - 0.43 0.43
1968 - - B 0.33 0.33 0.00 0.13
1969 - - - 0.00 0.87 .77 1.16
1970 - - - - 2.3 0.94 133
1971 - - - - - 0.24 0.24
1972 0.5 - - 0.31 0.13 0.54 0.23
19732 0.00 - 0.00 0.00 0.08 0.00 0.01
1574 0.00 - 0.00 0.14 0:%% 0.04 0.07
1675 0.00 0.00 0.00 0.00 0.25 0.04 0.05
1976 - 0.00 0.00 0.00 0.00 0.04 0.01
1977 - - 0.00 0.14 0.1 0.04 0.07
1978 - - - 0.00 0.00 0.18 2.07
1979 - - 0.00 0.04 0.27 0.14 0.13
Spottail shiner
1568 - - - 0.20 0.00 0.09 0.10
1969 - - - 1.00 1.93 0.58 1.06
1970 - - - - 5.31 1.38 2.51
1971 - - - - - 0.26 0.26
1972 0.69 - - 0.23 0.87 0.08 0.60
1973 0.08 - 0.04 0.00 0.0C 0.00 0.02
1974 0.64 - 0.64 0.07 0.00 0.C4 0.19
1975 0.00 0.46 0.46 1.64 1.04 0.50 0.82
1976 - 0.00 0.05 0.21 0.00 0.18 0.08
1977 - - 0.1 0.00 0.00 0.07 0.04
1978 - - - 0.14 0.07 0.00 0.07
1979 - - 1.29 4,36 3.65 2.75 3.25
®Gizzard shad
1975 0.00 0.71 0.07 0.07 0.00 0.00 15
1977 - - 0.00 0.00 0.00 4.54 .13
1979 - 1.79 0.18 0.04 0.00 0.32
#Smallmouth bass
1667 - - - - - 0.14 0.14
1968 - - - 0.00 0.00 0.02 0.01
1969 - - - 0.00 0.CO C.42 0.22
1970 - - - - 0.C0 0. 15 9. 11
1975 0.00 0.00 0.00 0.00 0.04 0.11 0.02
1679 - - 0.00 0.00 0.00 0.07 0.02
#Largemouth bass
1970 - - - - 0.08 0.03 0.04
1971 - - - - 0.03 0.03
1975 0.00 0.00 0.00 0.00 .07 0.00 0.01
1977 - - 0.00 0.00 0.04 0.00 0.01
®Walleye
1967 - - - - - 0.14 0.14
15638 - - - 0.00 0.00 0.02 0.01
1969 - - - 0.00 0.00 0.08 0.04
1970 - - - - 0.00 0.06 0.04
1971 - - - - - 0.03 0.03
1975 0.00 0.00 0.00 0.00 0.00 0.04 LA
1976 - 0.00 0.00 0.00 0.00 0.18 0.04
1979 - - 0.07 0.00 0.00 0.04 0.02

# Designuted by U.S. Envirconmentul Protection Agency (1975) us
"representative,

" ¢0.01

important species".
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TABLE 3.3-4

Spearman rank correlation coefficients for comparison of species ranking of fishes collected
from January through June by a 16 ft semi-balloon trawl at Trawl Transects in Conowingo

Pond between the preoperational (1967-1973) and postoperational (1974-1975) periods.
Triangle = preoperational; Rectangles = postoperational comparisons.

I

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978
1979 N B L A ¥ 28 15 24 23 25 28 25 28 23
v 24" AT A3 L39% .54 .54 .75 .59 .72 .56 .62 .69
F .24 .48 L 46 .41 .60 .60 .97 .68 .91 .63 .72 .85
18 22
1978 N 18 20 22 23 18 16 14 16 23
r L4b* .65 .57 .50 .50 .70 03 .66 .61 L49% 69
F .50 .78 .65 .55 .55 87 .93 .79 .71 .54 .85
1977 N pIA 2% 25 25 23 21 21 21 27 25
r .36NS .59 AL L3NS LT .69 .74 .58 .63 .27NS
8 .38 .68 .51 .39 .51 .85 .95 | .66 A .28
1975 N T 22 23 22 21 19 T 19 24
e | }.oc"S .33NS .33NS L36% L29NS  3sNS 58% Llw .49
. .00 .34 .34 .38 .30 .36 .66 A .54
1975 N 2% 75 75 25 25 25 2—12 22
c .26N8 .61 .56 .51 .48 .50 .83 .59
g| .27 1 .63 .56 .52 .55 .19 | | .68
1974 N 17 18 21 21 17 13 13
r L2788 .73 72 74 .73 .89 .80
2 .28 .93 91 .95 .93 1.42 1.10
1973 N 15 17 20 20 14 12
r .38NS .88 M .69 .89 .87
Fl 40 1.38 97 85 1.42 1.33
1972 N 15 18 21 22 16
r .40NS .78 0 &) ;| .84
# 42 1.04 1.02 .91 1.22
1971 N
T
#
1970 N
r
F
1969 N
r
K
1968 N
r
E

All correlations significant at 99% level unless otherwise indicated

* - Significant at 95% level
NS - Not significant at 957 level

1400
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TABLE 3.3-5

Statistics for confidence intervals ¢  the preoperational (1967-
1973) Spearman rank correlation coefficients (rg) for trawl
transects in Concwingo Pond. Correlations were calculated on the
species ranks from January-June.

x‘ df Average Estimate of Confidence
Weighted Common /p Limits
b (P = 0.95)
Preoperational
(1967-1973) 3t 1 20 0.86 0.70 0.403€Z £ 1.327
0.380=p < 0.869
Postoperational
(1974) 8.54 6 0.90 0.72
(1975) 9.33 6 0.62 0.55
(1976) 3.45 6 0.32 0.3
(1977) 5.78 6 0.60 0.53
(1978) 2.40 5 0.67 0.58
(1979) 6.39 6 0.53 0.48
Total
(1974-15979) 55.68 R 0.60 0.54

® Not within the 95% confidence limits of the preoperational period.

1400 129
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3.4 TRAWL ZONES

Totul number of species taken in Trawl Zones 405, 406 and 40§
from March through Junc were 15, 20, and 20, respectively (Tables
J.4=1 to 3.4-3). Number of species fluctuated monthly. In both
Zones H05 and 406 channel catfish and spottail shiner were most
commonly taken, White crappie was also common in Zone 406. Six
species were common in Zone 408 and included spottail shirer,
channel catfish, white crappie, carp, comely shiner and
tessellated darter in decreasing order of abundance.

Monthly catch per effort c. parisons of the common and
"representative, important species" (RIS) are given for each zone
for the preoperational (1966-1973) and postoperational (1974~
1979) periods (Tables 3.4-4 to 5.4-6). Most species in Zones U405
and 408 were caught in numbers that were within their range of
previous years, for both the preoperational and postoperational
periods. However, four speccs (spottail shiner, channel
catfish, white crappie and largemouth bass) were caught in
greater abundance than in recent years. In Zone 406 the catches
of channel catfish, spottail shiner, smallmouth and largemouth
bass were above those of previous years (1973-1978). Catches of
other species were within the range of previous years.

A comparison of the length frequency distribution of white
crappie and channel catfish taken from January through June
(Tables 3.4-7 to 3.4-11) in the preoperational (1966-1973) and
postoperational (1974-1979) periods shows that the fluctuations

in total catch are primarily due to the differential recruitment
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and abundance of year classes (I.A., P.B.A.P.S. Postoperational
Report No. 3, 1975b). Not enough white crappie (2 fish) were
taken from Zone 405 to depict the strength of the 1978 year class
(Table 3.4-7). However, in Zones 406 and 408, 42% ana 44% of the
catch, respectively, were yearlings (€110 mm), indicating a&
moderate year class was produced in the 1§78 spawning seuson
(Tables 3.4-9 and 3.4=10). Yearling channel catfish (£ 100 mm)
comprised 69% of the total catch in Zone 405, 40% in Zone 406 and
20% in Zone 408. These data demonstrate & moderate 1978 year
cluass (Tables 3.4-0, 5.4-9 and 3.4-11).

The entire matrix of spearman correlation coefficients for
cuch zone (Tables 3.4-12 and 2.4-13) was examined for purposecs of
comparing relationships between preoperational and
postoperational years. The same anulyses were utilized as
described for trawl trznsects in Section 3.3. In Zones 405 and
408 the chi-square value involving the total postoperational
period compared to the preoperational periocd (1674-1679 vs 1966-
19735) was non-significant us was the chi-square value for the
postoperational year 1979 versus the preoperational period (Tablce
3.4=14)., Thus, all sumple correlations within euch of these
groups were considered to be from their respcctive group
populations. An c¢stimate of & common f’ was delermined for each
homogenecous group by the combination of their sample
corr:lations, and confidence limits (952) werc placed around Lhe
preoperational P from Zones 405 and 408. The e for the
postoperational year 1979 was within the 95% confidence limit of

the preoperational period for both Zones 4095 and 408, indicating
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that there were no significant (P> 0.05) changes in species ranks

between 1979 and the precoperationsl period.

H4gC 142
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TABLE 3.4-1

MONTHLY CATCH PER EFFORT (NUMBER PER 10-MIN HAUL) FOR FISHES
CCLLECTED BY A 16 FT SEMI-BALLOON TRAWL IN TRAWL ZONE 405 1IN
CONOWINGO POND» MAR-JUN 1979.

MONTH MAY JUN TOTAL
NCe COLLECTICNS 12 12
NCe SPECIES

SPECIFS

CCMELY SHINER

SPCTTAIL SHINER

RCSYFACE SHINER

BLUNTNGSE MINNOW

LONCNCSE DACE

WHITE CATFISH Oe58
YELLOW EBULLHEAD 0«08
BROWN S3ULLHEAD Ne25
CHANNEL CATFISH 10758
SMALLMOUTH RASS -
WHITE CRAPPIE

TESSELLATED DARTER Nel17
YELLCW PERCH 0.08
WALLEYE -

TOTAL 11041 5185




TABLE 3.4-2

MONTHLY CATCH PER FFFORT (NUMBER PER 10-MIN HALL) FOR FISHES
COLLECTED RY A 16 FT SEMI-BALLOON TRAWL IN TRAWL ZONE 406 IN

CONCWINGO POND» MAR-JUN 1979.

MCNTH MAR APR MAY JUN TCTAL
NOe CCLLECTIONS 6 12 12 12 L2
MCe SPECIES b 5 12 59 20
SPECIES MEAN
GIZZARD SHAD - - - 008 0.02
CAPP Ne17 Oe0Rr Oe75 Oe83 DeS50
GOLDEN SHINER Ne17 - - Oe25 010
COMFLY SHINER - 0,8 De08 - 0.05
SPCTTAIL SHINER 3e67 S«07 575 6«58 Seb4B
BLUNTNOSE MINNOK - - De25 Ned?2 Ce19
WHITE SUCKER - - - D250 Nel4
SHORTHEAD RFDHORSE - - De33 0e10
WHITE CATFISH - . - D«08 N.02
YELLCOV BULLHEAD - - - DedR D.02
BROVN RULLHKEAD - - - Ne17 D«0S
CHANNEL CATFISH D50 1¢17 300 L2eb67 1345
PUMPKINSEED - - Ce25 Qe D19
SMALLMOUTH ®BASS - - Ne08 De¢25 D10
LARGEMGUTH BASS - - Del17 D«08 Ne07
WHITE CPAPPIE - - DeSO 3642 1¢12
BLACK CRAPPIE - - 0«08 CsC8 005
TESSELLATED ODARTER 133 100 0633 Deb2 Net®
YELLCW PERCH - - Oe58 De50 Ne21
WALLEYE - - - 0«08 GeD2
Z=T=== =s===== ====== =z==== P p——
TCTAL SeB4 733 1182 57e24 22467

1400 144
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TABLE 3.4-3

MONTHLY CATCH PER EFFORT (NUMBER PCR 10-MIN HAUL) FOR FISHES
COLLECTED RY A 16 Fi SEMI-BALLOCN TRAWL IN TRAWL ZONE 408 IN
CONCWINGO POND» MAR-JUN 1979.

MONTH MAR APR MAY JUN TOTAL

NGCe COLLECTIONS 6 12 12 12 42

NCe SPECIES 9 " 17 14 2y
SPECIES MEAN
CARP Ne17 125 Leb7 192 226
GCLDEN SHINER - De25 - - 0e07
COMFLY SHINER 0e33 Se17 117 - 186
SPCTTAIL SHINER 1217 18475 Se92 2667 0,55
SPOTFIN SHINER - - De17 - 0«05
PLUNTNOSE MINNOY B - Nel? Oe17 0e10
WHITE SUCKER - - 0e25 De08 010
SHOATHELD REDHORSE - - 0«08 - 002
RPCWN BULLHFAD De17 Ne0B D«08 0e50 0e21
CHENNEL CATFISH 1e67 2492 3e58 1750 Be52
PUMPKINSEED - Deb7 1eb2 100 D«88
RLUEGILL - - De33 0«08 De12
SMALLMCUTH BASS - - - 0.08 002
LARGEMOUTH BASS - De08 Del17 008 D10
WHITE CRAPPIE Le33 9400 5«00 1258 Re21
BLACK CRAPPIE - - De08 Ue08 Ne05S
TESSELLATED DARTER 317 2¢58 De17 De08 1e26
YELLOV PERCH 1.00 Nek? De32 2400 D«93
LCGPERCH 017 - - - D02
WALLEYF - - De0D%" - 0.02
sS==Ss== ====== ====== ====== === =
TOTAL 23418 L1417 2867 3B8e82 34435
1400



TABLE 3.4-4

vomparison of the monthly cutch per effort (number per 10 min haul) for
fishes collected by v« 16 ft semi-balloon trawl from January-June in Trawl
Zone W05 during the preoperational (1967-1973) w«nd postoperational
(1974-1379) pcriods in Conowingo Pond. Data given only for years in
which species collected,

Month Jan Feb Mar Apr May Jun Mean

*White crappic

1967 - - 1.00 - 20.00 3775 25.78
1668 - - 0.00 - 20.60 12.25 14.70
1666 - - - - 5.33 §1.00 25.71
1970 - - - 175.00 25.83 4.1 54,17
197 - - - - .22 3.58 5:57
1972 0.17 - - 41.33 185.00 16.96 54,04
1973 - 0.0C 0.C0 0.75 0.04 0.04 0.1
1974 0.00 - 0.00 0.00 0.04 0.00 0.01
1975 0.29 .00 0.12 0.08 0.00 0.08 0.1C
1976 - 0.C0O 0.00 0.00 c.12 0.00 0.02
1979 - - 0.00 0.7 0.00C 0.00 0.05
. #Chznnel catfish
1567 - - 87.50 - 37.13 52.83 50.83
19638 - - .00 - 26.60 32.41 30.70
1969 - - - - §5.67 45.17 $9.10
1970 - - - 192.17 41.C0 294,24 e13:37
1571 - - - - 65.50 85.20 76.76
1672 0.32 - - 11.21 75.42 35.88 23.25
19735 - 3.00 0.4 4,75 .8 g.88 3:29
1974 1.00 - - ¥ 11.482 16.12 4.0% T.61
1975 2.50 0.33 2.5¢ $.17 «5.21 97.08 e2.20
1976 - 2.00 0.38 4.56 1.00 13.50 5.42
1977 - - 5.0 3.25% 1.17 67.01 20.17
1978 - - - 0.42 0.25% 0.00 0.22
1979 - - Y ¥7 .00 55.22 107.5%0 4g.98
®Blucgill
1967 - - 0.60 - C.00 0.13 0.05
1068 - - c.C0o - 1.20 0.038 0.41
1969 - B - - 0.56 2»19 1.81
1970 B - - 0.50 .17 0.6G6 0.17
1971 - - - - J3.6C 0.106 0.38
1972 0.04 - - 0.04 1.42 0.04 0.33
Pumpiinseced
1967 - - 0.00 0.1 0.E8 C.44
1568 - - 0.00 - 0.40 1.00 0.82
15969 - - - - 1.4y 2233 1.95
1570 - - - 2.00 Q.17 O.cH 0.57
1973 - - - - 0.38 0.37 0.38
197« 3.00 - - 0.13 .53 0.53 0.46
1974 0.00 - 0.0u c.00 0.00 0.04 0.01
137% .00 0.04 0,00 0.C0 0.00 0.00 0.01
1976 - 0.00 0.0u 0.08 0.00 0.00 0.02

continucd
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TABLE 3.4-4

Continund.
Month Jan Feb Mar Apr May Jun' Mean
Tesseilated darter

1967 - - 0.00 - 0.50 0.00 0.22
1958 - - 0.00 - 0.60 0.16 0.29
1969 - - - - 1.00 V.25 1.14
1970 - - - 1.83 0.00 0.59 0.70
197 - - - - 0.66 0.08 0.33
1972 0.29 - - 0.46 0.63 0.04 0.34
1973 - 0.00 0.00 0.08 0.00 Q.00 0.C1
1974 0.75% - 1.00 0.42 0.04 0.12 0.44
1975 0.54 0.12 0.42 0.37 0.42 0.29 0.36
1976 - 0.00 0.00 0.12 0.00 0.67 0.22
1977 - - 0.13 0.00 .00 0.13 0.06
1979 - - 0.83 0.58 0.17 0.17 0.38

Spottail shiner
1967 - - 0.00 - 1.38 0.00 0.61
1968 - - - - 0.20 0.00 0.06
1969 - - - - 2.4 0.58 1.38
1570 - - - 3.83 0.83 2.29 2.23
1971 - - - - 1.18 0.00 0.50
1§72 0.46 - - 1.83 0.95 0.00 0.80
1973 - 0.00 0.00 0.08 0.00 0.00 0.01
1974 0.17 0.00 0.04 0.00 0.00 0.00 0.03
1975 0.04 0.42 1.21 0.54 0.17 0.04 0.40
1976 - 0.00 0.00 0.038 0.00 0.00 0.02
1977 -~ - 0.00 0.00 0.08 0.00 0.01
1979 - - 0.67 1.92 1.58 0.17 1.14

#Gizzard shad
1975 0.25 0.00 0.00 0.00 0.00 0.00 0.04
1977 - - 0.00 0.00 0.00 0.13 0.03

#Smallmouth bass

1967 - - 0.00 0.00 0.13 0.06
1969 - - - - .00 0.33 0.15
1979 - - 0.00 0.00 0.08 0.00 0.02

#Largemouth bass
1967 - - 0.00 0.00 0.13 0.06
1968 - - - - 0.00 0.03 0.06
1970 - - - 0.00 0.00 0.06 0.03
1971 - - - - 0.06 0.00 0.02
1972 0.00 - - 0.00 0.05 0.00 0.01
1978 - - - 0.00 0.08 0.00 0.03

*Walleye

1967 - - 0.00 - 0.2% 0.00 0.1
1968 - - - - 0.CO 0.08 0.06
1969 - - - - 0.1 0.00 0.05
197¢C - - - 0.17 0.00 0.12 0.10
197 - - - - 0.00 0.04 0.02
1972 0.00 - - 0.0C 0.00 0.04 0.01
1976 - 0.00 0.00 0.00 0.00 0.06 0.02
1977 - - 0.00 0.090 0.00 0.04 0.01
1979 - - 0.00 0.08 0.00 0.00 0.02

® Designated by U.5.
"represcntative, important species"

Environmental Protection Agency (1475) as
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TABLE .4y

Comparioon of Lhy monthly coteh por offort (numbor gor 10 min baul) for
Tisies vollected By o U 1L semieballoon Lrawl from Jonuary-Jdune in Troaul
dotic BUL during Lhe preoperational (1973) wnd pusleperational (19/4«14579)
Periods in conceingo Pond, Dutu glven only for yeurs in which species

cwllevied,
Month Jan Feb Mur Apr Muy Jun Meon
*Wlifte cruppiv
1973 - - 0.0 - - 3+ 35 2.2%
197k 0.4 - 0.00 0.3 0.54 0.90 0.4¢0
157% 0.00 0.2 0.¢0 1.7 FEE L] .92 1.40
1976 - 0.00 0.00 0.0& 0.67 0.2% 0.19
1571 - - 0.00 0.1 0.34 2.08 0.6
19179 - - 2.00 0.00 0.50 J.u2 1.12
*Channel catfish
1973 - - 0.83 - - 10.63 7.36
1974 3.86 - 1.25% 19.:6 12.33 3.60 11.13
1975 0.83 0.04 0.67 1.28 4.6 47.7% G.41
1576 - 1.08 1.61 3.29 2.88 6.42 3.11
1977 - - 24,42 1.00 3.50 10,33 9.8
1978 - - - 0.50 0.92 4.58 2.00
1979 - - .50 .17 3.00 42.67 13.45%
®Bluegill
1973 - - 0.00 - - 0.08 0.06
1574 0.00 - 0.00 0.03 0.08 0.2% 0.02
1975 0.08 0.00 0.00 0.00 0.28 0.38 0.48
1976 - 0.00 0.00 0.04 0.04 0.08 0.02
1977 - - 0.00 0.00 0.13 0.33 0.1
Pumpkinseed
1973 - - 0.00 - - 0.13 0.08
1974 0.00 - 0.00 0.17 0.17 0.%0 0.18
1975 0.00 .00 c.00 0.28 2.22 C.a7 0.48
1976 - 0.€0 0.03 0.2 0.42 0.17 0.21
1977 - - 0.00 0.42 0.46C 0.33 0.30
1978 - - - 0.00 0.08 0.33 0.14
1979 - - 0.00 0.00 0.2% 0.42 0.19
Tessci:.*ed darter
1973 - - 1.00 - - - 0.33
1574 2.28 - 1.2% 2.86 0.54 2.75 2.04
1975 0.00 0.00 0.54 1.86 0.44 0.12 0.66
1976 - 0.2% 0.33 0.67 0.08 1.58 0.59
1977 - - 2.21 0.38 0.17 2.92 1.42
1978 - - - 0.67 0.25 0.00 0.31
1979 - - 1.33 1.00 0.33 0.42 0.69
Spovtail shiner
1973 - - 0.08 - - 0.00 0.03
1374 1.57 0.00 0.25 0.30 0.04 0.2% 0.31
1975 0.00 0.02 0.21 31.94 2.87 0.38 1.49
1976 - 0.08 0.11 0.46 0.C0 0.04 0.14
18977 - - 0.63 0.54 0.00 0.25% 0.35
1978 - - - 0.25 2.00 0.00 0.7%
1979 - - 3.67 5.00 5.7% 6.58 .48
Cizzard shad
1977 - - 0.00 0.00 0.00 11.17 2.79
1979 - - 0.00 0.00 0.00 .08 0.02
*Smallmouth bass
1973 - - 0.00 - - 0.08 0.0
197% 0.00 0.00 0.00 0.00 0.22 0.12 0.0%
1976 - 0.00 0.00 0.00 0.04 0.08 0.02
1979 - - 0.00 0.00 0.08 0.2% 0.1¢
®Largemouth bass
1974 0.00 - 0.00 0.00 0.00 0.05 0.01
191% 0.00 0.00 0.00 0.00 0.22 0.08 0.04
1979 - - 0.00 0.00 0.17 0.08 0.0%
*Walivye
197% 0.00 0.00 0.00 0.00 0.00 0.12 0.02
1977 - - 0.08 - - - 0.01
1979 - - 0.00 0.00 0.00 0,08 0.02

Designuted by U.L. Environmontul Protection Agency (1575) us
"representulive, Impurtent speclea”,
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Compurisu 9! v munthly vateh pur offort (number por 10 smin haul) for
fashes cull  wvd by o 16 fL semiebi lloon truwl from Jonuarye-Jund

in Trowl o YW Juring the pregperataoncl (19ui=1gis) md

postoper. Liviud (1978=1979) pueriods in conowingo Pond. Datu glven
only tur yu s in which spevivs cullicted,

Monthn Jun Fed Mar Apr May Jun Me.n

®While cruppie

1967 - - 43.50 7.00 150.3, 15.00 92.54
1508 - - - - 63.00 56.08 53.70
1569 - - - - 31.50 35.92 3:.97
190 - - - 17.67 124,00 55.39 €3.97
1971 - - - - ij.20 19.47 28,97
1972 ¢.17 c.2% - 4,08 T9.44 55.08 2.0,
1913 - 0.00 0.17 8.92 1.00 2.96 3.60
1574 1.58 - 0.2 0.12 2.42 1.83 1.18
1975 .2 0.00 0.04 1.00 11.36 10.67 5.27
1976 - 0.00 0.12 0.79 2.00 0.7 0.80
1877 - - V.00 0.63 0.33 0.29 0.44
1978 - - - 0.00 0.33 0.17 0.7
1975 - - 4.33 9.00 5.00 12.58 8.21
®Channel catlfish
1967 - - 114,50 2.00 14,33 55.00 34,00
1568 - - - - 25.50 2E.u41 28.00
1969 - - - - 24,00 5.67 8.28
1§70 - - - 88.33 W7 16.78 31.17
1971 - - - - 15.71 47.80 36.57
1972 .82 0.67 - 4.51 59.28 113.88 4a.n
197, - 1.92 23.75 7.50 23.12 19.17 17.69
1974 1.2% - W, 21 43.96 28.7°5% 15.75 22.96
1975 2.21 3.2 20.42 1.21 17.29 25.44 16.25
1576 - 15.67 26.75 3.67 4.54 2.42 10.0%
1577 - - 8.2 11.29 1.83 22.13 10.86
1978 - - - 1.83 1.58 9.25 4.22
1979 - - 1.67 2.92 8.58 17.50 8.52
*Bluegill
1967 - - 0.00 0.00 ¥:37 1.00 0.73
196¢ - - - - 1.00 1.9 1.78
15909 - - - - 5.50 7.2% 7.00
1870 - - - 0.50 0.83 0.54 0.83
1971 - . - - 0.23 0.57 G.46
1972 0.08 0.00 - 0.13 0.06 0.04 0.07
1974 0.00 - 0.0C 0.04 C.17 0.21 0.09
197% v.00 .00 0.00 0.00 0.00 0.47 g.12
1976 - 0.00 0.00 0.00 o.08 .08 0.04
1977 - - 0.00 0.04 0.33 0.00 0.0%
1978 - - - 0.08 0.00 0.33 Cc.14
1979 - - 0.00 0.00 0.33 0.08 0.12
Pumpkinseed
1967 - - 0.00 0.00 2.83 6.00 2.09
1968 - - - - 1.50 2.75 2.57
1569 - - - - 5.00 7.00 6.7
1970 - - - 0.00 1.00 2.39 1.63
1571 - - - - 2.21 .90 1.43
197¢ 0.c0 0.00 - 0.26 0.17 0.58 .26
1973 - 0.00 0.00 0.82 0.c8 0.08 0.09
1574 0.00 - 0.0u 0.00 0.46 0.45 g.21
197% 0.50 0.00 0.00 0.04 1.04 1.72 0.69
1576 - ¢.00 0.00 0.29 0.12 «33 Q.17
1917 - - .08 .29 0.79 G.29% .34
1976 - - - .08 1.04 0.9z .69
1975 - - 0.00 0.67 1.42 1.00 0.88
Tesselloted darter
1967 - - .00 0.00 1.00 0.00 0.54
1968 - - - - 2.00 0.50 0.7
1969 - - - - 0.50 0.50 0.50
1970 - - - 5.00 0.0C 0.39% 1.25
1971 - - - - 0.92 0.04 C.40
1971¢ 0.00 0.08 - 1.96 0.28 0.3 0.61
1973 - 0.50 0.29 0.17 0.00 0.96 0.40
1974 3.75 - 1.92 2.0u 0.17 0.2% 1.2
197% 2.2 0.83 1.42 .92 1.00 0.22 1.12
1976 - 1.00 1,00 g.21 0.04 0.12 0.42
1977 - - 1.67 0.42 c.08 0.21 0.5%5
1978 - - - 2+.45 0.42 0.06 0.94
1979 - - 3."7 2.58 Q.17 0.08 1.26
centinged
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TABLE .40

Continued.
Month Jun Feb Mar Apr May Jun Mcan
Spottail shiner
1967 - - 1.50 0.00 .83 1.00 1.36
1968 - - - - 0.00 0.40 n.43
1969 - . » - 1.00 1.83 a1
1970 - - - 56.67 1.7 1.89 12.70
18N - - - - % | 0.04 0.7
1972 0.08 0.08 - 5.26 2.22 0.08 1.84
1973 - 0.08 0.17 0.00 0.00 c.00 0.0%
1974 2.17 0.00 0.52 0.67 0.82 0.17 0.72
1975 1.21 0.00 1.868 1.42 6.96 0.69 2.08
1976 - 0.58 0.17 0.50 0.38 0.00 0.30
1977 - - 0.17 0.79 0.13 0.00 0.27
1978 - - - 2.00 1.67 0.25 1.31
1979 - - 12.17 18.75 5.92 2.67 9.55
#®Gizzard shad
1975 0.12 ¢.00 0.00 0.00 0.00 0.0C 0.02
1976 - 0.0¢ 0.00 0.00 0.00 0.25% 0.06
1577 - - 0.00 0.00 0.00 1.29 0.32
®Smallmouth bass
1968 - - - - 0.00 0.08 0.07
1969 - - - - 0.00 g.42 0.36
1975 0.00 0.00 0.00 0.04 0.00 0.1 0.03
1976 - 0.00 0.00 0.00 0.0% 0.00 o.0
1979 - - 0.00 0.00 0.00 0.08 0.02
SLargemouth bass
1967 - - 0.00 0.00 0.50 0.00 0.27
1968 - - - - 0.00 0.08 0.07
1569 - - - - 0.00 0,42 0.30
1970 - - - 0.00 0.17 0.17 0.13
1971 - - - - 0.00 0.10 0.06
1974 0.00 - 0.00 0.00 0.00 0.08 0.02
1975 0.00 0.00 0.00 0.00 0.13 0.4 0.06
1976 - 0.00 0.00 0.04 0.00 0.00 0.01
1578 - - - 0.00 0.08 0.20 0.03
1979 - - 0.00 0.08 C.17¥ 0.08 0.10
*Walleye
1968 - - - - 0.00 0.08 0.07
1969 - - - - C.00 0.08 0.07
1973 - 0.00 0.04& 0.00 0.00 0.00 0.01
1574 0.00 - 0.00 0.00 0.00 0.08 0.02
1975 0.00 0.00 0.04 0.00 0.00 0.06 0.02
1977 - - 0.04 0.00 0.00 ¢.00 0.01
1978 - - - 0.00 0.08 0.17 0.08
1979 - - 0.00 0.00 0.08 0.00 0.02

® Designated by U.5. Environmental Protection Agency (1979%) us
"representotive, imporiant species™.
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TABLE 3.4-8

Comparison of the length frequency distribution of channel catfish collected by a 16 ft semi-balloon trawl from
January-Jure in Zome 405 during the preoperational (1967-1973) and postoperational (1974-1979) periods in

Conowingo Pond.
Year 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
No. Collections 21 17 19 29 2% 48 48 54 72 60 48 36 &2
Fork Length
(um)

11-20 - - 1 1 - - . - - 4 - - &
21-30 - - 23 1 - - - - . 4 3 - a
31-40 - - 14 - - - . 1 2 2 5 - -
41-50 - 2 2 4 - 15 . 19 4 2 3 - 5

51-60 2 18 1 9% 15 207 5 28 29 14 13 - 84
61-70 3 22 6 218 57 251 “ 3% 90 36 96 - 197

71-80 4 29 28 374 110 157 3 58 204 88 170 - .
81-90 3 40 87 467 175 97 1 56 264 32 123 - 205
91-100 5 12 129 485 139 31 - 53 283 10 71 - 63
101-110 - 2 121 304 44 8 7 23 141 10 21 - 64
111-120 1 2 99 142 52 18 30 9 48 25 21 2 97
121-130 9 12 83 39 145 26 51 38 23 20 64 1 58
131-140 7 54 34 27 291 66 31 42 43 13 48 1 0
141-150 4 72 46 7 238 66 5 47 h 1 62 - 32
151-160 10 54 36 97 62 57 3 49 57 9 14 - 32
161-170 18 18 52 72 23 59 13 25 % 8 5 - 12
171-180 84 22 2% 36 25 25 3 13 23 5 4 3 13
181-190 57 32 14 19 18 13 3 18 2% 4 - . 7
191-200 41 19 10 14 12 8 - 1 11 5 - 1 5
201-210 57 22 6 9 7 7 1 2 1% 1 1 - 3
211-220 42 23 9 1% 4 5 - 1 11 3 - - 2
221-230 1 9 7 12 5 6 - 3 5 - - - *
231-240 11 10 3 e 2 6 - 1 3 3 - - 2
241-250 s 4 2 8 2 2 - - - - - - -
251-260 - 2 - 4 - 1 - 1 2 . - . »
261-270 - - - 4 1 1 . - - - - - -
271-280 1 - 1 - 1 . . . . - - - -
281-290 - 1 - 1 - - . . . - - - -
291-300 - 1 - - . - - - - = . - -
301-310 - - - - - - - - - - . - -
311-320 - - - - - - - - - - . - -
321-330 - . - - 1 . - . - - - - -
331-340 - 1 - - - - - - . - - - -
No. Measured 41?7 483 838 2525 1429 1132 162 534 1373 299 727 B 1236
Total Sample 914 823 1220 6401 1701 1669 162 53 2032 299 1092 8 2057
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TABLE 3.4-9

Comparison of the length frequency distribution of white crappie ani channel catfish collected by a 16-ft semi-balloon

travl from January-June in Zone 406 from 1973-1979 in Conowingo Pond.

—
—

—_—

. ie h
Year 1973 1974 1975 1976 1977 1978 1979 19713 1974 1975 1976 1977 1978 1979
No. Collections 36 sS4 72 60 48 36 42 36 54 72 60 4“8 36 &2
Fork Length
(mm)

11-20 - 2 1 - 6 - - - - - » - .
21-30 - 1 - - 25 - - - 1 - - - - -
31-40 - - 1 - “ - - - 6 - - 1 - s
41-50 - - - - - - - - 27 3 - 18 - -
51-60 - - - - - - - - 40 2 1 40 3 9
61-70 - - - - - - - - 51 15 1 35 . 32
71-80 - - 1 - 1 - - 2 58 47 1 11 17 i)
81-20 - - - - 1 - - - 68 93 1 5 5 31
91-100 - 2 3 - - - 3 - 65 134 3 7 3 12
101-110 - - 7 - 3 - 17 - 25 102 3 12 2 9
111-120 - 3 16 - 2 - 15 1 13 35 5 28 2 22
121-130 1 1 34 - - - ? 3 17 8 10 62 1 19
131-140 1 1 25 - - - 3 4 26 24 15 66 1 24
141-150 6 1 19 1 - - 1 5 23 38 12 53 “ 20
151-160 10 - 6 3 - - - 6 49 46 17 30 7 26
161-170 15 - 1 5 - - - 13 51 26 22 2% 5 21
171-180 10 1 1 3 - - - 12 3% 14 A 20 6 18
181-190 2 2 - 2 - - - 8 36 12 9 21 - 13
191-200 1 S - - - - - 10 25 22 10 " 2 4
201-210 - 6 1 2 - - - 2 9 17 10 2 3 6
211-220 - 2 1 - 1 - 1 & 1 14 5 7 - 2
221-23% - 2 - - - - - - 3 6 6 4 1 1
231-240 - - 1 - - - - - » 5 S - 1 1
241-250 - - - - - L - - - 1 - 1 - -
251-260 - - - - - - = - 1 1 - - - -
61-270 - - - B - - - - - - - - = 1
271-280 - - - - - - - - - - - - - -
281-29) - - - - - - - - - - 1 - » -
291-300 - - - - - - - - - - . " - *
301-310 - - - - - - - - - - . - = N
311-320 - - - - - - - - - = 1 . - -
321-330 - - - - - - - - - - - - > -
331-340 - - - - - - - - - - 2 - - "
No. Measured a6 29 118 16 47 0 47 70 629 666 154 455 12 3
Total Sample 46 29 118 16 47 0 47 70 629 876 154 457 72 565



75-¢€

pG1 00!

TABLE 3.4-10

Comparison of the length frequency distribution of white crappie collected by a 16 ft semi-balloon trawl from
January-June in Zone 408 during the preoperational (1967-1973) and postoperational (1974-1979) periods

in Conowingo Pond.

—— - — ——— — —_—
Year 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 9”7 1978 1979
No. Collections 11 14 14 29 20 8 o8 54 72 54 48 36 &2
Fork Length
(=m)
11-20 - - - - - - - - - - 1 - -
21-30 - - 1 2 - - - - - - 2 - -
M-40 - - - 2 - - - - 1 - - - -
-50 » _ - - . 5 » - - P - - -
5160 - - - - - - - - - - - - -
61-70 - - - - - - - - - 1 - - -
71-80 - - - 2 - - - - 1 - 1 - 1
81-90 1 1 3 3 - 8 - - 3 - 3 2 4
91-100 22 8 23 55 2 74 1 3 . - 1 - &5
101-110 34 10 51 297 2 23 3 13 24 - 3 4 102
111-120 74 “ 107 619 - 384 5 10 86 - 1 - 119
121-130 25 “ 101 482 2 29 3 12 145 1 2 - 59
131-140 18 13 62 273 7 97 6 4 11 2 1 - 2
141-150 5 9% is 117 29 10 2 - 43 6 - - 1
151-160 - 245 L 31 B8 7 46 - 13 14 - - -
161-170 - m 1 6 132 5 59 2 2 L} - - -
171-180 2 127 1 2 120 19 26 1 - 11 - - 2
181-190 8 46 3 - 53 % 8 2 - o - - -
191-200 7 14 5 4 18 28 3 5 - o - - -
201-210 6 2 6 7 3 18 2 i 5 1 4 - S
211-220 18 & 4 3 10 - 2 1 - - - i
221-230 21 2 & 4 - 1 2 - 2 - 1 - 1
231-240 15 1 - - - 1 - - & - 1 - -
241-250 11 - - 1 - 1 - B - - - - 1
251-260 1 - - 2 - - - - 1 - - - -
261-270 1 - - - - - - - - 1 - - -
271-280 - - - - 1 - - - - 1 - - -
281-290 1 - - 2 - - - - - - - - 1
331-340 - - - - - - - - - - - - 1
No. Measured 270 812 91 919 461 1226 188 61 453 52 21 6 345
Total Sample 1018+ 823 470 1919 462 1462 188 61 453 52 21 6 345
* Most unmeasured specimens were < 140 mm
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TABLE 3.4-11

Comparison of the length frequency distribution of channel catfish collected by a 16 t. semi-balloon trawl from
January-June in Zone 408 during the preoperational (1967-1973) and postoperational (1974-1979) periods in
Conowingo Pund.

e e — — — ——
—_— —_——— ——————— — —_— E— —

Year 1967 1968 1969 1970 1971 1972 1972 1974 1975 1976 1977 1978 1979
No. Collections 11 14 14 2% 20 48 48 54 72 54 48 36 42
Fork Lenyth
(om)
21-3% - - - - - - - - - - - - -
31-40 - - - - - - - 3 1 - 1 - -
41-5%0 - - - 3 - 16 1 17 2 21 15 - 5
51-60 L] 2 - 15 1 129 9 33 7 79 46 7 3
61-70 4 3 - 43 - 263 23 41 52 69 3 9 15
71-80 b 16 1 7 1 308 35 93 n 26 64 2% 25
81-%0 2 27 8 129 12 163 42 177 105 2 68 15 11
91-100 1 18 9 167 24 51 4 205 125 14 a7 15 11
101-110 - 4 7 130 b 14 8 53 120 41 29 20 20
111-120 & 2 3 29 10 15 49 7 7 100 25 20 &2
121-130 6 ? 3 25 26 27 170 46 43 7 55 11 53
131-140 3 b 3 19 114 65 149 56 48 2% 61 4 39
141-150 6 86 3 3 130 62 b 41 91 16 36 7 30
151-160 S 55 11 49 m" 55 67 80 103 5 21 3 2
161-170 14 17 12 60 19 7 98 97 74 20 21 “ 14
171-180 74 16 10 &0 11 61 83 47 58 21 6 3 10
181-1%90 5?7 25 9 16 19 20 4“6 33 64 20 9 3 10
191-200 20 19 9 29 7 7 15 20 51 15 4 - 4
201-210 26 14 4 23 6 7 17 20 38 21 4 1 5
211-220 24 12 1 14 4 7 12 12 28 14 7 3 5
221-230 22 11 4 10 5 6 B 2 17 5 1 2 ?
231-240 12 5 3 & 3 6 3 2 6 3 1 - 3
241-250 L] 2 - 6 1 o o 1 1 - 1 - -
251-260 2 1 - 7 - 2 2 1 3 - - - -
261-270 3 - - 4 1 2 - 1 - - - - 1
271-280 - 1 - 2 - 1 2 - - - - 1 -
281-290 - - - 2 - 2 1 - - - - - -
291-300 - - - - - - - - - - - - -
301-310 - - - - - - - 1 - - - - -
311-320 - - - - - 1 - - - - - - -
No. Measured 306 387 100 934 476 1371 922 1089 1186 613 561 152 340
Total Sample I3 392« 116* 934 476 2153 922 1089 1186 613 561 152 358

* Most urmeasured specimens were < 120 ma
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TABLE 3,4-12

Spearman rank correlation coefficients for comparison of species ranking of fishes collected from January through June by
4 16 fr sezi-balloon trawl in Zones 405 and 406 in Conowingo Pond between the preopecational (1967-1973) and postop-
erstioaal (1974-1979) periods. Triangle = preoperational; Rectangles = postoperational comparisons.

Zone 405 Zone 406
1967 1968 1963 1970 1971 1972 973 137 1975 1996 1977 1978 1573 9% 1975 95 TV
1979 w b1 T T3, T 73 bi) % 18 19 18 17 17 21 2 2 2 25 0
r 47e 200 0" W g P S 20 a2 o™ L5 68 73 56 .58 .88
M .51 .20 .33 .35 3% .36 .79 .50 .58 .51 .33 .07 .48 .78 .9 S T .8
1978 W T3 i T, T3 T3 TS 1 15 10 9 1S 15 22 1 2
€ 05 os™ L0 0™ 0™ 0™ || ™ o™ ese 27" A5 M e ):" .51
s .05 05 -.07 .04 02 .09 .23 .14 .03 .78 .28 .15 .54 .50 40 .56
2% F3) 25 2
1977 w 15 16 18 19 20 15 9 1n 15 12
r AN L NS L giNS aNs NS oNS 3 NSTT e, 46% 46N ";:' :',’ :2 ";
s : -.02 -.01 .23 .11 .26 .39 .79 .50 .50 g 4 . -
976 m 7 5 0 b 7o % ¥ ) i -~ 1 =
B 56 SRS 3988 g0 .52 554 48NS e el ‘93 1,00 L2
1] .53 .32 .41 .56 .58 .62 .52 .62 47 " ) :
1975 20 T} T 30 ) 0 % 15 = =
r 4se 26N NS S1e  ame L4066 LS4 76 110
s .48 .27 .34 .56 .52 46 .79 .60 2 =
we w | 03 0 7 9 i3 3 "
r .57 I6NS NS gy .5 .62 . 58NS ‘89
. 2 .
1973w
T
.
912w
r
M
171w
r
.
1970w
r
®
1969«
r
.
1968 N
r
-

ALl correlations significant at 99% level unless otherwise indicated
* - Significant at 5% level
NS - Not significant at 95% level
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TABLE 3.4-14

Statietice for confidence intervals on the preoperational (1967-1973) Spearman rank

corrslation coefficients (r ) for trawl Zones 405 and 408 in Conowingo Pond,

Correlations were calculated on the species ranks from January-June.

Zone 405
Average Confidence
. Weighted Estimate of Limits
A’ df z Common (P = 0.95)

Preoperational

(1967-1973) 7.02 20 0.87 0.70 0.405€2€1.329

0.380¢ Pg 0.869

Postoperational

(1974) 1.12 6 0.57 0.52

(197%) 2.2 6 0.48 0.45

(1976) 1.13 6 0.52 0.48

a9 1.14 6 0.15+ 0.15*

(1978) 0.21 6 0.06* 0.06#

(1979) 3.06 6 0.40 0.38
Comb {ned

(1974-1979) 29.19 41 0.37» 0.35%

Zone 408

Preoperational

(1967-1973) 8.35 20 0.95 0.74 0.490¢€2¢1.414

0.4545p< 0,888

Postoperational

(1974) 1.57 6 0.70 0.60

(1975) 6.96 6 0.89 0.71

(1976) .87 6 0.82 0.68

(19 1.58 6 0.74 0.63

(1978) 1.83 6 0.66 0.58

(1979) 4.13 6 0.76 0.64
Comb {ned

(1974-1979) 23.58 41 0.77 0.65

* Not witnin the 952 confidence interval of the preoperational period
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5.9 SEINE CATCHES

January through June 1979 (Tables 3.5-1 to 3.5-2). The common
fishes .in order of decreasing abundance were the spotfin shiner,
largemouth bass, bluntnoce minnow, creek chub, comely shiner and
common shiner. Abundance of each species varied between stations
and months. The spotfir shiner was common at all stations and
accounted for over 75% of the total catch of all stations
combined.

The monthly catch per effort of the "representative,
important species" and that of several other species commonly
taken by seine was compared with preoperational data to determine
lf any changes occurred in their abundance in this
postoperational period (Table 3.5-3). The overall catches of all

but two fishes from January through June were within the range

v

observed during the preoperational period. Catches of bluntnose
minnow and largemouth bass were more than twice as high as those
from preoperational years.

The number of species collected and total catch per effort at
Station 207 (located in the discharge canal) and at Station 214
(located in the thermal plume) were examined 1> determine the
occurrence and abundance of fishes in the heated discharge. The
water temperatures at Station 207 ranged from 9 to 18 F higher
than those at Stations 201-203 and 206 where no deita

or 1s expected to occur. Water temperatures at Station 214

rangec from 2 to 12 F higher than those at statiouns upstream of




Peach Bottom Atomic Power Station. The catch per effort at
Station 214 (57.71 fish per collcction) was below the average
cuteh per effort of all stations (63.53) and runked sixth wmong
all stations. Over ninty-one percent of the catch at Station 214
consisted of spotlfin shiner, indicating that this spccies was
attracted to the warmer water. The catch per effort at Station
207 (6.50 fish per collection) ranked c¢leventh among all
stations. The number of species collected at Stations 214 (6)
and 207 (6) were within the rangc observed at other stations (4
Lo 21).

Moninly species diversity indices frem Jenuary through June
(Table 3.5-4) ranged from 0.45 in Janitary to 2.14 in June. The
diversity values of all months excepl May were within the range
of variation observed since 1966. The diversity valuc for May
Was slightly higher than that for the preoperational years.
Diversity values at seine stations ranged from 0.39 and 0.44 at
Stations 202 end 208 to 2.24 und 1.57 at Stations 213 and 201,
respectively. The low diversity at Stations 202 and 208 resulted
from the dominance of a single species, spotfin shiner, which
comprised over 93% of the catch. In contrast, the higher
diversity at Stations 213 and 201 was due to spotfin shiuer
comprising less than 60% of the catch. The diversity values at
Station 214 (0.57) and 207 (0.83) were either within or above the
range of diversity values at stations unaffected by thermal
effluent from Peach Bottom Atomic Power Station (0.39-0.56).

Faunal similarity among stations was determined by the index

of percent similarity, PSe (Table 3.5-9). Except for Station
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211, all stations showed greater than 50% similarity. Station
211 had the lowest (164) faunal similarity to other stations due
to the large proportion of largemouth bass (79.8%) in the catch.
Station 214 (79%) und 207 (76%), locuted in the thermal plume and
discharge canal, respectively, had high faunal similarity to
other stations which indicates that species composition at these
stutions was similar to that at stations not directly affected by
the thermal discharge.

Spearman rank correlation coefficients (rg ) were calculated
to determine if any significant changes have occurred in the rank
of spccies (Table :.5-6). Species ranks in 1366 and 1509 werc
significantly different (P<€0.05) from thosc in 1979. However,
the smull number of collections taken in those years (14966-9,
1969-23, 1979-99) is the pr.mary ccuse of the differences in
species ranks; the analysis does not indicate any significeant

shifts in spcecies composition among years.
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TABLE 3.5-1

MONTHLY CATCH PER EFFORT (NUMBER PER COLLECTION) FOR FISMES COLLECTED BRY 10 X & FTY
SEINE IN CONOWINGD POND, JANUARY=JUNE 1979,

MONTH JAN FER MAR APR MAY JUN TOTAL

NOe CCLLECTIONS 7 2 18 26 24 24 99

NCe SPECIES 2 2 16 21 25 25 32
SPECIES ME AN
GIZZARD SHAD - - - - NeO& - 0.01
STONEROLLER - - - 0«04 Ce29 De25 Deld
RCSYSINE DocCE - - Da22 Deb3 Ce92 CeC8 Deb3
CUTLIPS MINNOW - - 0.06 079 De33 - 0e28
RIVER CMHUB - - - 013 - 0.04 D04
COLDEN SHINER - - - De04 Ne21 - 0«06
COMELY SHINER - - he72 208 D38 - 1445
COMMON SHINER - - 133 1e42 Zet3 0e75 140
SPOTTAIL SHINER - - 0439 0eS0 TS 2438 0490
SWALLONTAIL SHINER - - 0428 Deg3 0.08 Del1? De31
ROSYFACF SHINER - - DeSC De13 De21 0e13 0.20
SPOTFIN SHINER 2e71 1150 97«11 105438 59«38 21417 6315
BLUNTNOSE MINNOW - 1«50 Qebd 7eRE 2e54 De88 LekB
BLACKNOSE DACE 0.29 - 167 2e96 Oe 7S 0e50 T34
LONGNOSF DACE - - - D.0% - 0417 D06
CREEX CHUB - - Deb? 2e5% Je70© 150 2«02
FALLFISH - - - 0e04 Ce38 Ce04 Oe11
QUILLBACK - - - - - Ce21 0405
WHITE SUCKER - - - 0.29 0ub2 0ed6 0e28
NORTHERN HOG SUCKER - - Ue 06 Oe04 0.04 0e2% 0«10
CHANNEL CATFISH - - De11 - - - 002
MUMM [ CHOG - - - - 0«04 - 0601
STRIPED BASS MWYRR]D - - - - - 0.04 0.01
REDBREAST SUNFISH - - De«06 - Del?7 Ne0R 007
GREEN SUNFISH - ~ 0«06 - - - 001
PUMPK INSEED - - - - 0.29 0e58 0e21
BLUFGILL - - - 0.0R D25 NeS4 0e21
SMALLMOUTH BASS - - - - Ne13 Ne04& 0404
LARCEMOUTH paSSE - - De04 Ne0& 23.88 581
TESSELLATED DARTER - - De30 0e21 0«21 Nel3 025
YELLOW PERCH - - - - - 004 001
LOGPERCH - - - - Ne13 Ne17 007
Sss==® Ss==ss === E: & & & 53 Ss=z== Szss=s= Ez=z==
TOTAL 300 13400 11701 126017 74e19 SLe72 B3453
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CATCH PER EFFORT C(NUMBER PER COLLECTION) FOR FISHES COLLECTED BY 10 X & FT SEINE AT STATIONS 201-203, 206-214 IN CONGCUWINGO POND»
JANUARY=-JUNE 1979,

LOCAYION 201 202 203 206 207 208 210 211 212 213 2la TOTAL
NOe COLLECTIONS 7 8 12 8 . D Go
NCe SPECIES S 0 6 52

SPECIES MEAN

CE1ZZARD SHAD
STONEROLLER
ROSYSIDE DACE
CUTLIPS MINNOW

2. YER ruuR

GULDEN SHINFR
COMELY SHINFR
COMMON SHINER
SPOTTAIL SHINER
SUALLOWTAIL SHINER
ROSYFACFE SHMINER
SPOTFIN SHINER
RLUNTNOSE MINNDOW
BLACKNOSE DACE
LONGNOSFE DACE

CREFK (CHUB

FALLFISH

QUITLLBACK

BHITE SIUCKER
NKOCRTHERN MOEG SUCKER
CHANNEL CATF IS5H
FUMMICHOE

STRIPED BASS HYBRID
RENSREAST SUNFISH
GREFEN SUNFISH
PUMPKINSEED
BLUEGTLL

SMALLMOUTH BASS
LARCEMOUTH AASS
TESSELLATED DARTER - 3
YELLOW PERCH -
LOGPERCH -

= = == = .
TOTAL 1«85 1756 19«90 31005 99413 21470




TABLE 3.5-3

Comparison of the monthly catch per effort (number per collection) of

fishes

collected by a 10- and 15 x 4 ft seine in January-June during

the preoperational (1967-1973) and postoperational (1974-1979) periods

in Con;:rzso Pond. Data given only for years in which species were

collected.
Month Jan Feb Mar Apr May Jun Mean

®Spotfin shiner
1967 0.00 - 20.75% 39.00 35.00 68.60 45.08
1968 - - - - 36.83 35.96 36.12
1569 - - - 69.00 86.80 11.50 32.70
1970 - - - - 72.20 75.87 75.47
1971 - - - - 95.40 £5.43 89.37
1972 13.63 11.87 6.13 25.97 43.08 25.04 26.79
1973 - - 59.24 102.47 36.17 14.29 50.08
1974 16.00 - 98.68 102.0C 82.25 54.71 77.92
1975 §3.38 9.18 2.50 49.17  44.96 45, 44 i™9e
1976 2%.60 35.19 71.42 71.33 68.62 26.71 53.38
1977 4.75 21.587 27 .44 45,67 4o.42 19.21 31.68
1978 16.67 - 10.36 14.79 30.7 29.96 22.75
1879 2.7 11.50 97.11 105,38 59.38 21.17 63.1%
®Bluntnose minnow
1967 0.00 - 1.75 10.00 1.50 1.30 2.08
1968 - - - - 0.33 0.63 0.58
1969 - - - 1.5¢C 1.00 0.00 0.35
1970 - - - - 1.60 0.67 c.78
127 s - - - - 2.27 0.35 1.10
1972 0.26 0.25 0.07 1.37 2.11 0.39 1.02
1973 - - 1.85 1.41 2.92 0.42 1.68
1974 0.1 - 0.59 2.39 3.04 0.79 1.58
1975 7.88 1.35 2.90 4,42 2.46 0.86 2.94
157€ 2.60 0.94 2.67 2.67 0.42 0.75 1.61
1977 0.00 0.43 0.56 0.38 1.08 1.79 0.91
1978 0.50 - 0.36 2.04 1.54 3.33 1.94
1979 0.00 1.50 G.44 7.88 2.54 0.88 4,43
Pumpkinseed

1967 0.00 - 0.2% 0.00 .00 0.20 0.12
1968 - - - - Q.17 0.59 0.52
1669 - - - 0.00 0.20 % | 0.96
1970 - - - - 1.80 1.72 1.73
1971 - - - - 0.13 1.78 1133
1972 0.16 0.00 0.07 0.16 0.57 1.09 0.41
1973 - - 0.00 0.23 0.17 0.00 0,08
1974 0. - 0.09 0.65 0.42 0.92 0.5
1375 o.gg 0.00 0.05 0.17 0.92 0.58 0.35
1976 0.00 0.00 0.00 0.00 0.21 0.12 0.06
1977 0.00 0.00 0.00 0.00 0.33 0.42 0.18
1978 0.50 B 0.09 0.21 0.21 0.38 0.26
1979 0.00 0.00 0.00 0.70 v.29 0.58 0.21
continued
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TABLE 3.5-3

Continued.
Month Jan Feb Mar Apr May Jun Mean
*Bluegill
1967 0.00 - 0.00 0.00 0.00 0.30 0.12
1968 - - - - 0.17 0.59 0.52
1569 - - - 1.50 2.00 2.06 2.00
1870 - - - - 0.40 0.32 0.33
1871 - - - - 0.07 0.26 0.18
1972 0.58 0.12 1.20 1.25 0.37 1.39 0.87
1973 - - 0.18 0.00 0.08 0.00 0.08
1974 0.00 - 0.68 0.48 0.75 0.08 0.45
1975 0.00 1.06 0.40 0.25 1.38 113 Q.77
1976 0.10 0.12 0.00 0.08 0.25% 0.08 0.11
1977 0.00 0.00 0.13 0.00 0.17 0.21 0.11
1978 0.00 - 0.4% 0.00 0.038 0.08 .10
1979 0.00 0.00 0.00 0.08 0.25 0.54 g.21
Spottail shiner
1567 0.00 - 0.00 2.50 0.37 0.10 0.36
1968 - - - - 1.17 0.04 0.24
‘969 - - - 0000 o-ao 2-56 1096
1970 - - - - 0.00 2.57 2.29
971 - - - - 0.27 0.30 0.29
1972 0.10 0.00 0.33 0.7% 1.14 0.65 0.65
1973 - - 0.00 0.06 0 uo 0.92 0.23
1974 0.00 - 0.36 0.39 0.04 7.29 1.89
1975 0.00 0.76 0.0% 0.21 0.00 4.75 1.39
1976 0.40 0.00 0.04 0.00 0.12 1.96 J.45
1977 0.00 0.00 0.38 0.13 0.08 0.38 0.20
1978 0.00 - 0.36 0.13 0.13 1.46 0.51
1979 0.00 0.00 0.39 0.50 0.54 2.38 0.90
#Gizzard shad
1975 0.00 0.00 0.00 0.00 0.00 0.25 0.06
1977 0.00 0.00 0.00 0.00 0.00 4,54 1.10
1978 0.00 - 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.04 0.00 0.01
Tessellated darter

1967 0.00 - 1.50 1.00 0.12 0.00 0.36
1968 - - - - 0.00 0.63 0.52
1969 - - - 0.00 0.20 8.00 5.61
1970 - - - - 0.00 1.02 .9
1671 - - - - 0.33 0.04 0.16
1972 1.89 0.75 0.40 1.41 1% 0.30 1.05%
1973 - - 0.24 0.65 0.08 0.53 0.36
1974 0.77 - 0.77 0.87 0.42 6.38 2.03
187% 0.38 135 0.60 1.00 1.29 0.07 0.88
197¢ 0.40 0.06 0.17 0.00 0.17 0.42 0.19
1977 0.00 0.14 0.06 0.00 0.33 6.25 1.62
1978 0.17 - 0.64 0.63 0.2% 0.21 0.38
1979 0.00 0.00 0.39 0.21 0.2% 0.33 0.25
cont {nued
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TABLE 3.5-3

Continued.
donth Jan Feb Mar Apr May Jun Mean
®Channel catfish
1€+7 0.00 - 0.00 1.00 1.12 1.60 1.08
1908 - - - - 0.20 0.04 0.06
1971 - - - - 0.20 0.13 0.16
1972 0.00 0.12 0.07 0.09 0.12 0.17 0.10
1973 - - 0.00 0.00 0.04 0.00 0.01
1974 0.00 - 0.00 0.04 0.00 0.00 0.01
1975 0.00 0.00 0.00 0.00 0.00 0.03 0.01
1976 0.10 0.00 0.21 0.04 0.00 0.00 0.06
1977 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.00 - 0.00 0.00 0.00 0.04 0.02
1979 0.00 0.00 0.1 0.00 0.00 0.00 0.02
#Smallmouth bass
1967 0.00 - 0.00 0.00 0.38 0.00 0.12
1968 - - - - 0.20 N.11 0.12
1969 - - - 0.00 0.00 7.62 5.30
1970 - - - - 0.00 0.45 0.40
1971 - - - - 0.07 0.09 0.08
1972 0.00 0.00 0.0C 0.00 0.C6 0.04 0.02
1974 0.00 - 0.00 0.00 0.04 .58 0.15
1975 0.00 0.00 0.00 0.00 0.08 0.11 0.04
1976 0.00 0.00 0.00 0.00 0.00 0.04 0.01
1977 2.00 0.00 0.06 0.00 0.04 0.33 c.10
1978 0.00 B 0.00 0.00 0.04 0.63 0.18
1979 0.00 0.00 0.00 0.00 0.13 0.04 0.04
#Largemouth bass
1967 0.00 - 0.00 0.00 0.25 0.00 0.08
1968 - - - - 0.20 0.30 0.28
1969 - - - 0.50 0.20 3.06 2.22
1970 - B - - 0.00 0.30 0.27
1971 - - B - 0.00 0.35 0.21
1972 0.00 0.00 0.00 0.02 0.06 0.22 0.06
1§73 - - 0.03 0.00 0.C0 0.00 0.0
1974 0.00 - 0.00 0.04 0.00 0.7 0.18
1975 0.00 0.00 0.00 0.00 0.17 0.56 0.18
1976 0.00 0.06 0.00 C.04 0.00 0.04 0.02
1977 0.00 0.00 0.00 0.00 0.00 2.25 c.55
1978 0.00 - 0.00 0.04 0.08 0.17 0.08
1979 0.00 0.00 0.00 0.04 0.04 23.88 5.81
®White crappie
1967 0.00 - 0.25 0.50 0.25 0.00 0.16
1968 - - - - 0.00 1.44 1.22
1969 - - - 0.00 0.00 0.69 0.48
1970 - - - - 0.20 0.02 0.04
1971 - - - - 0.00 0.83 0.50
1972 .00 0.00 0.20 1.44 0.24 4.70 1.25
1973 - - 0.03 0.06 0.00 0.00 0.02
1974 0.00 - 0.00 0.09 0.00 0.00 0.02
197% 0.06 2.94 0.75 0.00 0.00 0.03 0.49
1976 0.40 0.06 0.04 0.04 0.00 0.00 0.06
1977 0.00 0.00 0.31 0.00 0.00 1.25 0.35
1978 0.00 - 0.73 0.00 0.00 0.00 0.09
1979 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘Walleye
1972 0.00 0.00 0.00 0.C0 0.03 0.04 0.02

® Designated by U.S. Environmental Protection Agency (1975) us

“"representative, important species"
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TABLE 3.5-4

Compariscn of the mcnthly species oiversity indices for fishes
collected at seine stations in January-June during the
preoperational (1967-1973) and postoperational (1974-1979)
periods in Conowingo Pond. A dash indicates that no samples
were Laken,

Month Jan Feb Mar Apr May Jun
1967 1.00 - - 1.56 n.86 0.43
1568 - - - - 0.52 1.36
1969 - - - 0.36 0.40 2.9
1970 - - - - 0.43 1.01
1971 - - - - 0.64 0.82
1972 1.50 1.22 2.34 2.10 1.08 2.18
‘973 - - 0069 005“ ‘.07 ‘.83
1974 0.94 - 0.43 0.72 0.87 2.9
1975 0.85 2.01 1.20 0.94 1.20 1.56
1976 1.26 0.63 0.53 0.51 0.50 2.12
1977 0.29 0.71 1.83 0.56 1.95 3.46
1978 0.83 - 2.40 2.07 1.59 2.38
1979 0.45 0.52 1.06 ¥.13 1.4 2.14
TABLE 3.5-5

Index of percentage similarity of species composition between
seine stations in Conowingo Pond, January-June 1979.

Station 201 202 203 206 207 208 209 210 21 212 213

214 57 93 92 94 89 94 91 91 15 83 66

213 58 61 61 61 63 64 66 65 15 74
212 57 78 77 79 79 81 84 84 16

211 17 15 18 17 16 16 17 17

210 54 89 88 88 93 87 93

209 55 89 50 91 91 89

208 56 95 92 96 87
207 54 87 88 88

206 57 96 93
203 0! 91
202 54
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TABLE ).5-6

Spearman rank correlation coefficients for comparison of species ranking of fishes collected from
January-June by 10- and 15 x & ft seine in Conowingo Pond between the preoperational (1966-1973)
and postoperational (1974-1979) periods. Triangle = preoperational; rectangle = postoperational

comparisons.
1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1577 1978
1977 - 15 35 35 35 i) 40 % I3 3% % % 31
r LONS L 39 .53 AN .49 .53 .53 .56 .67 67 .53 .63 5
F 0% .41 .59 .47 .54 .59 .59 .63 .81 .81 .59 T .9
R
1978 N 17 3 38 38 &1 38 &2 39 38 40 39 45
r .38 39 74 39 .59 75 66 54 .78 .87 .68 T4
i .40 .41 .95 .41 .68 .9 .79 7% .97 .8 .83 .95
1977 ¥ 39 39 38 19 33 42 43 39 a1 39 4l
r L3 L3 63 44 47 67 .61 .66 67 .74 .63
2 .34 .35 .74 47 .51 .81 .7 .79 81 .95 74
1976 ~ 30 33 1 3% 34 35 6 32 35 37
r .3INS L35 e . 1885 L39 .13 .55 .76 .69 .62
i .32 .37 .39 .18 41 .93 .62 1.00 .85 7
1975 N 37 37 38 18 38 41 35 7
r .20NS .51 .61 L34 .56 .62 J2 .59 .67
3 .20 .56 7 .35 .63 .7 .9 .68 .81
1974 N 3l 32 13 34 35 3% 39 34
r 248 37e .52 .35 .59 .66 .61 .69
® .25 .39 .58 37 .68 .79 71 .85
1973 N 30 32 2 32 32 33 38
r .26NS L2988 .29N8 L1788 L3INS .63 .61
3 .27 .30 .30 A7 .3 T4 .
1972 N 37 19 38 39 40 40
T L29NS .52 77 L38w .46 .65
B .30 .58 1.02 .40 .50 .78
1971 N 29 32 30 13 s
r LA L1688 .68 aw 44
' .46 .16 .83 .35 47
1976 ~ 29 29 3 32
r .21N8 L36w L6 45
2 .21 .38 L38 .49
1969 N 23 28 29
r L2288 L2488 L2588
[ .22 .25 .26
1968 N 25 28
r L2308 .49
-
1967 N
r
B

All correlations significant at 99% level unless otherwise indicated
* - Sigaificant at the 95% level

NS - Not significant at the 95% level



3.6 LCHTHYOPLANKTON

Larvae of 34 species were identified from icnthyoplankion
tows in 1978 (Table 3.6-1 and 3.6-2). The most common were
larvee of quillback and comely shiner which comprised 41% of the
transect and 58% of the inshore catch, respectively. Other
common specices inciucded gizzard shad, carp, channel catfish and
tessellated darter. With the exception of quillback and gizzard
shad, Lhie overall abundance of other species was within the range
of variation noted in the preoperational period (RMC, P.B.A.P.S.
Postoperationzl Report No. 9, 1978a).

Spearman rank correlation coefficients (rg ) were calculated
for transect catches Lo determine 1f the specles ranks head
changed between 1978 and the various preoperational and
postoperctional years (Table 3.6-3). All correlations were
significant and indicated no overall changes in the species
renkings between years. Therefore, species composition of larvae
wus not affected by operation of Pcach Bottom Atomic Power
Station.

As in carlier yecars, catches of common ichthyoplankters
varied with date and location in 19756 (Tables 3.6-4 to 3.6-7).
The location and time of the highest densitlies of the common
ichthyoplankters were similar to that noted previously (RMC,
P.B.i.P.5. Postoperational Report No. §, 197&a)d.

The time of spewning observed at inshore and transect

stutions wus similar. Pg 'er, gizzaerd shuad, and comely shiner

tended to spawn sligh..: latyr in the main Pond than at the
inshore stations. ... .ylte crappie spuwned over a short period
3-69
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of time at inshore areas, while spawning was more protracted in
the main Pond. Carp, quillback, channel catfish and tessellated
durter were common components of the catch at offshore stations
while gizzard shad, comely shiner, white sucker, sunrfishes and
log perch were taken mainly at inshore stations. These temporal
and spatial distributions of larvae show the same general pattern
as noted previously (I.A., P.B.A.P.S. Precoperational Report,
1974a) .

To detecet changes in the abundance of the common
ichthyoplankters at Stations 564 and 567 (located on the
periphery of the thermal plume) in Conowingo Pond, the catch per
effort 4t these two stations was divided by the mean catch per
effort et oll other trunsect stations (Table 3.6-85). The
precoperational and postoperational ratios were then compared.
The retios indicate that the ubundance of chennel catfish larvae
incrcased at the plume periphery in postoperztional years.
Larvae of blucgill and pumpkinseed were rarely collected at
Stations 564 and 567 frow 1974 through 1978 since larvae of these
LWo species, less than 14 mm in length, are difficult to
Scparatc; they are combined under the category "sunfishes". The
raelios indicate that the abundance of sunfishes has increased at
Station 564 and decreased at Station 567 which resulted in &
slight increase in sunfish sbundznce in the plume periphery in
the postoperational years.

The overall densities of white crappie larvae decreased
drematically in the postoperational years, however the greatest

reductions occurred in those areas unaffected by the Peach Bottom

3-70 1400 170



Atomic Power Station; i.e. - creeks and coves in the southern
sccetion of the Pond (I.A., P.B.A.P.S. Postoperational Report No.
7, 1977). These areas are tne principal spawning grounds of the
white crappie and (since 1972) the gizzard shud. Thus, the
obscrved decreases have apperently resulted from the effects of
Tropical Storm Agnes and from competition with the recently
introduced gizzard shad, rather than from operation of Peach

Bottom Atomic Power Station.
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TABLE 3.6-1

Yearly comparison of the mean densities (no. per 1000 -3) of ichthyoplankters ( <25 mm) at
transect stations, 1969-1978.

Year 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978
No. Samples 390 449 471 327 628 695 691 686 $12 558
No. Species 27 24 18 15 28 27 26 28 9 32
Species
Herring - - - - - - - 0.02 - 0.01
Gizzard shad - - - 0.01 1.16 0.23 162.41 243.30 105.85 23.75
Minnows 1.38 1.1°% C.22 0.60 0.40 0.72 1.70 1.10 0.51 2.38
Stoneroller - - - - - - - - - 0.01
Carp 14.22 9.90 8.60 21.77 17.88 8.69 13.57 53.32 31.51 63.07
Golden shiner 0.06 0.04 0.15 - 0.01 * 0.01 0.02 0.07 0.52
Comely shiner - 0.06 0.01 0.07 0.01 0.01 0.05 0.03 0.24 0.19
Common shiner - - - - - - - - 0.08 0.02
Spottail shiner 0.15 0.22 0.04 0.01 0.03 0.02 - 0.42
Swallowtail shiner 0.04 0.04 - - - - - - - -
Rosyface shiner 0.04 - - - 0.01 - 0.0z - - -
Spotfin shiner 0.41 0.30 0.3 0.11 0.07 1.10 0.43 0.48 0.06 0.35
Bluntnose minnow 0.0 - - - 0.01 0.04 0.06 * 0.02 0.10
Fallfish - - - 0.01 - - - - - -
Blacknose dace - - B - - B - * - 2.14
Longnose dace - - - - - - * - .03
Creek chub - - - - - - - - 0.04 0.01
Suckers 0.03 0.04 - 0.01 0.02 - 0.01 0.04 - 0.07
Qufllback 9.42 17.98 4.10 59.83 26.54 13.84 19.12 41.51 3.39 89.09
White sucker 0.07 0.07 0.04 0.43 1.49 0.24 0.21 0.15 - 0.64
Hcg sucker - - - - - - - 0.01 - 0.02
Shorthead redhorse - - - - - - - 0.02
White catfish 0.19 0.01 B - 0.04 0.03 - 0.04 - 0.01
Yellow bullhead 0.15 0.04 - - 0.04 0.07 0.11 0.10 0.01 0.19
Brown bullhead 0.07 B - - 0.01 0.01 0.01 - - 0.01
Channel catfish 24.16 9.72 2.35 0.01 6.98 6.25 18.21 10.68 3.66 9.89
Rock bass 0.11 0.07 - 0.04 0.01 0.02 0.02 0.29 0.01 0.11
Sunfishes 4.73 1.71 12.62 - 1.83 1.08 1.96 2.08 2.15 1.20
Redbreast sunfish 0.19 0.01 0.04 - 0.01 0.02 0.06 0.50 0.01 0.04
Green sunfish 0.01 0.01 - - - 0.0t * 0.01 - -
Pumpk inseed 0.74 0.15 1.97 0.62 0.04 0.08 0.03 0.01 0.03 0.06
Bluegill 11.32 1.45 7.71 0.11 0.11 0.33 0.12 0.01 - 0.18
Smallmouth bass 0.45 0.07 0.04 - 0.01 0.02 0.01 0.23 - 0.21
Largemouth bass 0.01 0.04 0.04 - 0.01 . - * - 0.01
White crappie 7.33 0.89 5.29 0.33 0.45 0.83 0.18 0.51 0.71 0.93
Black crappile 0.04 0.01 - - 0.04 1.00 - - - -
Perches 0.05 0.11 0.01 0.23 0.07 0.07 0.19 0.01 - 0.05
Tessellated darter 66.08 26.51 19.84 7.64 2,05 51.85 11.48 5.72 4.89 10.93
Banded darter - - - - - - - - - 0.14
Yellow perch - 0.01 B - 0.01 0.05 0.05 0.02 - 0.07
Log perch 0.01 - 0.01 - 0.01 0.06 0.64 0.08 0.02 0.95
Shield darter 0.41 0.52 0.19 0.29 0.49 0.84 2.80 3.81 0.04 5.00
Walleye 0.01 - 0.30 0.14 0.11 0.03 0.27 0.04 - 0.03
Banded /shield darter - - - - - - - - - 0.16
Unidentifiable 2.71 2.46 0.75 4.83 1.88 0.22 3.15 4.57 0.84 4.29
Toal 144.63 73.12 64.57 97.04 60.38 86.75 236.92 368.26 154.11 215.26
AN
| 4UU
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TABLE 3.6-2

Yearly comparison of the mean densities

inshore stations, 1969-1978.

(no.

per

1000 m}

J

of

ichthyoplankters

Year
No.
No.

Samples
Species

Species

Glzzard shad
Northern pike
Minnows

Carp

Golden shiner
Comely shiner
Common
Spottail shir
Rosvface
Spotfin

shiner

Suckers

Quillback
White
White

Sunf ishe

sucker
atti
Redhreast
Pumpk in
Bluegil
Smallm
White

Perche
Tessell
Bande

Yellon

Log
Shield
Walleye
Banded
Unide:




TABLE 3.6-3

Spearman rank correlation coefficient for comparison of the species
rankings of ichthyoplankters between 1978 and 1969-1977 at transect

stations in Conowingo Pond.

Postoperution Preoperation
1977 1576 1975 1974 1975 1971 1970 1909
N 32 33 34 33 34 32 35 36
1978 r .680 .803 .799 Tha .638 .598 .618 L4354
% 5.065 7.504 7,503 6.560 4.683 4,083 4.517 3.310

All correlations significant at 992 level

1400 174
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TABLE 3.6-5

MEAN OENSITIES (NOe PER 1000 M ) OF ICHTHYOPLANKTERS (<25MM) AT

APRIL THROUGH

AUGUST» 1978¢

INSHORE STATIONS,

LOCATION
NOe SAMPLES

SPECIES

GIZZARD SHAD
MINNOWS

CARP

GCLDEN SHINER
COMELY SHINER
COMMON SHINER
SPOTFIN SHINER
QuUILLBACK
WHITE SUCKER
SUNFISHES
WHITE CRAPPIE
PERCHES
BANDED DARTER
YELLOW PERCH
LOGPERCH
SHIFLD CARTER
WALLEYE

BANPED/SHIELD DARTEPR

UNIDENTIFIABLE

TOTAL

BELOW
DISCHARGE
102

0e15
Ded0
0«31
177
124

36451

BROAD
CREEK
68

6e51
30649
0«30

628
22449
204
0«40
1115
zz=s===x

L0112

CONOWINGO
CREEK
34

0e5S
33612
060

058
0.95

E=E=z=S=zT=s==

17936

3-76

3.82
1997461

0«66
41469
188
123.00
Oebid

Se20
48491
1.0%
& .85
0.52
2193

2301460

HOPKINS
COVE
34

108.20
2720

053
0eb3
1e66
1.05
0.53

Le07

184 .20

SsE==z==

114601



TABLE 3.6-6

MEEKLY MEAN DENSITIES (NOe PER 1000 M ) OF ICHTHYOPLANKTERS (<C25MM) AT TRANSECT STATIONSs APRIL THROUGH AUGUST, 1978«

WEEK OF 04716 04723 05728 { 07723 07730 08706 08713
N0e SAMPLES LR 4B

SPECIES

HERPRINGS

BLUEBACK MERRING

CI77ARD SHAD

MINNOWKS Ie RS

STCNERCLLER 0«08

CARP 43773

GOLDEN SHINER D«08

COMELY SHINER De29

COMMON SHINER De1S

SPOTTAIL SHINER De16

ROSYFACE SHINER -

SPOTFIN SHINER D30

BLU (TNDSE MINNOW -

BLACKNOSE DACE De15

LONGNOSE DACE -

CREFX CHUB -

SUCKERS De35

QUILLBACK 153.98

WHITE SUCKER 277

NCPTHERN HMOG SUCKER 022

SHORTHEAD REDHORSE 0«26

WHITE CATFISH - 0«08

YELLOW BULLMEAD - 0«75

BRCWN BULLKEAD - 0.07

CHANNEL CATFISH 1263 Lielb

RCCKX BASS Ce88 Deb0

SUNF ) SHES 1«76 Le74

RECPREAST SUNFISH - De57

PUMPK INSEED - -

BLUEGILL - - 007

SHALLMOUTH BASS Detd 0«07 De76

LARCEMOUTH BASS - 0+05 De07

MHITE CRAPPIE - 0-43 273 1«18 217

PERCHES - Cel/ De15 - Del4

TESSELLATED DARTER - UeNé 2.01 18«40 2732 6700

BANNED DARTER - - - - 0.07 165 -
YELLOW PERCH 0.07 Deb2 Qel17 - - - -
LOCPERCH - - 154 Le13 095 124 -
SHIELD DARTER - - he74 1092 1666 1669 D21
WALLEYE - 0.07 - - - - -
BANDED/SHIELD DARTER - - - - h 170 - -
UNIDENTIFIABLE - 0.13 1067 1175 1«66 0.28 D17

ETTTITTN ESWSIT=E ST sza==Es SZS=sEs EESSR=S SEEZITTN TS

TOTAL 0«07 OeB2 528473 69039 215486 260019 28016 4ol Beb7
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Ratios ot the catch per effort of the common larval fishes at Stations
564 and 567 at the periphery of the thermal plume in relationship

to the averuge catch per effort at all transect stations in Conowingo
A ratio less than onec indicates a less than average
catch and a ratio more than one indicates a greater than average catch.

Pond, 1969-197E.

Year

1969-137

Mean

1978

Carp
564
567

Quillback
564
567

Channel catfish

564
567

Pumpkinseed
564
567

Bluegill
564
567

White crappie
564
567

Sunfishes
564
567

Tessellated
darter
564
567

0.90
0.78

.29
.30

.67
.67

0.59

0.51
0.99
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Biology of Fishes
Age and Growth

Walleye
An age and growth study was conducted on the walleye to
determine if operation of Peach Bottom Atomic Power Station has
had any impact upon this highly valued game species. Some
of its age and growth in the preoperational period were
presented earlier (I.A., P.B.A.P.S. Preoperational Report,
1974) . his report completes the age and growth study of
walleye in Conowingo Pond and fulfills the intent of the
Environmental Technical Specifications.
Methods
Walleye were collected 1 Conowingo Pond from 1966 through
1978 by electroshocker, 2ine raw ip ! )d and reel
"

plankton net. Electrosho

walleye

nearest mm fork le

>cales were taken fr
depressed pectoral fin
impressio were made on

ad using a Bausc ind Lomb T

magnific

were measured




of each scale and annulus. Ages were advanced one jear on
January 1 (Hile 1948). All data were stored by computer and most
anclyses were aided by use of a database management system.
Length-scale relationships were calculated by regression of the
mean length of fishes (1 mm groups) on the corresponding mean
Scale radius. The resultant equation was L = a x S + ¢ where L =
empirical fish length, S = scale radius, a = slope and ¢ =
intercept.

The length at each annulus (L') was calculated by
substituting the intercept value (c) into the formula: L' = ¢ +
i?' (L-C) where L' = fish length at a given annulus, L =
empirical fish length, S' = annulus distance, S = scale radius
and C = the intercept value in the length-scale radius equation.
Differences in calculated growth were analyzed by analysis of
variance.

The general parabola, W = cL' y in the following logarithmic
form was fitted to the mez weights per one mm length interval to
determine the lcugth-weight relationship: Log W = Log ¢ + n Log L
where W = body weight in g, L = fork length in mm, and ¢ and n
are empirically determined constants. Because of small sample
size (Tables 4.4-1 and 4.4-2), length-weight regression analysis
was limited to weight data from fish 141 to 450 mm fork length.
An analysis of covariance was used to determine if mean weights,
adjusted for the covariate length, were significantly different
(P € 0.01) between status (preoperational and postoperational).

Yearly variations could not be meaningfully evaluated because of

1400 185
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weig

following expression: E = 10

body

er insufficient data on weights or the absence of comparable

ht data for fish of similar lengths.

The coefficient of condition (K) was calculated

weight in g and L
Results

1.2.1 Age Composition

Most walleye collected from Conowingo Pond were

lthough fish up to age IX were sampled (Ta
comprised the highest percentage of
aged sample was limited
leye population

year classes, following year

lections between 1966 and 1977: 1965, 1969, 1971

There was no evidence that the age composition

lation in Conowingo Pond was affected by the operation

-

from

and 1975

of the

+ >
che

X W where W
| %

W

ich Bottom Atomic Power Station. This is further support

impingement studies conducted at the Station betwee

1 - .' v{,

4.4.1

resp

rate

) |

small number of walleye collected during entrainment and

.2.2 Length-weight

The length-weight regression for the preoperati

and postoperational (1974-1977) periods were

+ 3.2058 Log L ana Log W = >« 06 3.0314

ectively. The respective r S 0.95 and 0.98

of weight increase relative ) length was sign

" ]
Jiidad 4

n 1974

onal (
Log W

Log L,

if1

and




3.2058 preoperational); however, some of the difference may have
been due to sampling methods (Table 4.4-4), Weights were taken
primarily from preserved fish in 1967 through 1969 and from fresh
specimens thereafter. Preserved fish tend to shrink in length
which would result in a higher weight to length ratio. Although
the rate of weight increase was higher for fish from the
preoperational period, the empirical and calculated weights and
condition factors for 10 mm length groups were not markedly
different between the two periods (Table 4.4-5). The overall
mean condition factoer was slightly greater during the
preoperational perioc (0.95 preoperational, 1.03
postoperational).

4.4.1.2.5 Growth

Age and growth of the walleye during the preoperational
period was .eported in the preoperationl report (I.A.,P.B.A.P.S.
Preoperational Report, 1974). Because a check near the focus had
been erroneously interpreted as the first annulus on many scalez
the lengths reported at the various ages were incorrect (too
low). This mis-interpretation was corrected and the informtion
presented herein is based on the corrected data.

The length-scale radius regression was L = 3.2867S + 45.5266.
Scal samples from fish collected in 1966 and 1967 and from fish
greater than 500 mm were eliminated from the length-scale radius
computations. The scale samples taken in 1966 and 1967 were not
removed from the same area of the fish used in subsequent years,
and were thus not comparable. The sample size of fish larger

than 500 mm (10) was inadequate. Visual inspection of the data

4-4
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indicated that the length-scale radius relationship was linear.
However, correlation (r': 0.90) was lower than that found for
other scaled species in Conowingo Pond.

Back calculated lengths of walleye from the preoperational
and postoperational periods were compared. Mean lengths »f ages
I through V for the preoperational period was 214, 300, 361, 394,
and 456 mm, respectively. In the postoperational period length
was 222, 333, 396, 405, 422, and 473 mm, at ages I through VI
(Table 4.4-6 and Figure U4.4-1). Lengths at ages I-11I1 were
tested for differences between periods (Table ».4-7). Only at
age I] was length significantly (P« .01) different (greater).
Because of small sample size statistical comparison of other age
groups was not performed.

Annual incremental growth of walleye collected in both
periods was als examined. The incremental growth of age groups
I through V was 214, 86, 56, 25, and 10 mm for the
preoperational period and 222, 100, 74, 34, and 28 mm for the
postoperational period (Table 4.4-8). Although incremental
lengths were greater in the postoperational period at all ages,
statistical comparison, limited to age groups I through II1I,
indicated that incremental growth was not significantly (P >
0.01) different for the two periods (Table 4.4-9).

Yearly growth of age I ani age II fish was examined for both
periods (Figure 4.4-2). The comparisons wefe limited to back
calculated lengths of ten or more fish per year. Poorest growth
of age I fish (212 mm) was in 1971 and the best growth was in

1974 (243 mm). Growth of age I fish in the postoperational

1400 186
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period was similar to that in the preoperational period.
Although the rearly data was limited for age II fish, no change
in growth was detected after Peach Bottom Atomic Power Station
commenced operation.

4.4.1.3 Discussion

Growth of walleye in Conowingo Pond compares favorably with
growth of walleye from other areas in North America (Table U4.4-
10). Growth in Conowingo Pond was greater than that of walleye
from more northerly waters and similar to or less than that of
fish from southern areas.

Growth of walleye in Conowingo Pond was also compared to that
of walleye in the adjoining Muddy Run Pumped Storage Pond (Table
4.4-9; Figures 4.4-1 and 4,4-2), Walleye in Conowingo Pond were
generally larger than those in Muddy Run during most of the
preoperational period, but were generally smaller in the
postoperational years.

The better growth of walleye in Muddy Run Pond in the
postoperatinal period was attributed to increased forage due to
the establishment of a large population of gizzard shad.
Although gizzard shad also became abundant in Conowingo Pond
during this period, increased vulnerability to predation in Muddy
Run enabled walleye to better utilize this increased forage.
Young gizzard shad grew faster in Conowingo Pond and were thus
vulnerable to predation for a shorter period of time than those
in Muddy Run Pond. Additionally, large daily water level
drawdowns (up to 9 m) in Muddy Run Pond concentrated prey and

predators and forced prey species from shoreline cover. Swenson
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(1977) felt that vegetation in Shagawa Lake reduced the
availability of food for walleye by providing cover for prey

which concentrated in it.

The operation of the Peach Bottom Atomic Pcwer Station had no
detectable effect on the growth of walleye in Conowingo Pond.
The improved growth of walleye in the postoperational years
resulted primarily from the increased forage due to the

establishment of gizzard shad.
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4.4.2 Channel catfish

The growth in length and length-weight rclationship of the
channel catfish in Conowingo Pond were studied during the
preoperational (1966-1973) and postoperational (1974-1976)
periods. The present report completes these studies on the
channel catfish. Although basic statistics based on 236
Specimens collected in 1967 and 1968 were provided in an earlier
report, no attempt could b» made at that time to isolate the
effects of thﬁ power station. In this report statistical
comparisons arc given for a much larger sample size (N = 2418).

The analysis, as shown in the following sections of this
report, reveuled that no significant differences attributable to
the operation of Peach Bottom Atomic Power Station occurred in
either the growth rute or the length-weight relutionships of the
channel catfish. Consequently, these studies have been
terminated because the intent of the Environmental Technical
cpecifications Appendix B for the Peach Bottom Atomic Power

ctation Units No. 2 and 3 was fulfilled.

4.4,2.,1 Methods

Channgl catfish were collected by several gears from various
sections of Conowingo Pond. However, most speccimens used for age
«hd growth study were collected by trap net. Specimens were ulso
collected from the tiermal plume in 1974 through 1978. OSpecimens
were welghed to the nearest 0.1 gm and fork length measured to
the nearest mm. Dorsal spines were removed and preserved in the

field.
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4.4.2.2 Results
4.4.2.2.1 Age Composition

A total of 2,418 channel catfish collected from Conowingo
Pond in 1972 through 1978 was aged (Table 4.4-11). The oldest
fish collected was XVIII years old. However, aging of fish older
than VIII years proved difficult because of closeness of annual
rings. Few older than X years were collected. UIge composition
of the population varied among years and was due to fluctuations

in year class strength.

4.4.2.2.2 Growth

Lengths attained by channel catfish at each age group in each
year were calculated using the direct proportion and logarithmic
relationship of fish length-spine radius methods and empirical
data (Tables 4.4-11 to 4.4-13 and Figure 4.4-3). The lengths
computed by direct proportion method were closer to empirical
lengths for ages up to VIII and thereafter the logarithmic
relationship provided a better approximation to the empirical
lengths. However, the differences particularly at age V &nd
older were not large.

Pepending upon the method of back calculation the lengths at
va.ious ages differed between the preoperational and
postoperational periods (Tables 4.4-12 and 4.4-13). The back
calculated lengths using the direct proportion relationship
tended to be higher at younger ages (<€1II) during the
preoperational than in the postoperational period. A reversed
trend was observed when lengths were calculated using the

n[\

\ AU
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logarithmic relationship. However, the length increments showed
a similar trend of higher growth in postoperational period by
both methods (Tables 4.4-14 and 4.4-15 and Figure 4.4-4).

Differences between the preoperational and postoperational
length increments for both methods were statistically analyzed
(Tables 4.4-16 and 4.4-17). Because of an inconsistent trend in
absolute lengths growth increments were used for this analysis.
Although the growth increments were higher in the postoperational
period using either method of back calculation, statistical
analyses showed discrepant results. Significant (P < 0.01)
differences were evideat only for ages IV, V and VII. Even in
these cases the sum of squares due to status (preoperational-
postoperational) contributed less than 5% of the total sum of
squares. The entire model explained less than 7% of the to al
variation for any age group tested. Because no independent variable(s)
could be ascertained at present to predict absolute growth increments,
the observed variation explained by "status" is more attributable
to natural year to year variation than to Peach Bottom Atomic Power

Station.

4,4,2.2.3 Length-weight Relationship
Weight data was taken from more than 8,000 channel catfish
between 1966 and 1979 (Table 4.4-18 and 4.4-19). The overall

length-weight relationship for these channel catfish was:

Log W= 2,978 Lug L -4.906

2
This equation explained about 98% of the variation (R ) in

weight. Thus, length of the fish is a good predictor of weight.




The length-weight relationships for both the preoperational
(1967-1973) and postoperational (1974-1978) periods revealed
similar trends. The data for the two periods were compared by
analysis of covariance using the General Linear Model procedure
given in Barr et al (1976) (Table 4.4-20). The comparison of
interest was to determine if the random variations in ad justed
welg s between status (preoperational-postoperational) were
greater than those among years. Thus, the status differences
were tested by keeping the year within status mean squares in the
denominator for the F-test. This F-test indicated that the
preoperational and postoperational periods were similar and that
Status contributed less than 0.1% of the total variation. Since
Status was not a source of significant variation, it is concluded
that the effects of Peach Bottom Atomic Power Station were not
detectable in the length-weight relationships for the catfish

populaticn.

1400 193
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TABLE 4.4-1

YEARLY SUMNMARY OF AYERAGE WEIGHT (6) PER 10 MM LENGTH GROUP
FOR WALLEYF COLLECTED FRONM CONOVINGD DURING THE PREOPERATIONAL PERICD.

1966 1947 1968 1949 1970
AVE AVE AVE AVE

LENGETH L1 VEIGMTY VEIGHT WEIGHT <EIGHTY VEIGHTY

|

141-150
151160
171-130
181190
191-200

.

15‘\,,

261-270
271-280
2R1-290
291-3C0
301-310
311-320
YA\"_.I’\

| S a L I Ne

331-340
341-35%0
557v-360
361-370
371-380
581-390
391-400
401-410
A41-450

I N e
| AN AN I NG e WL e o=

I = 0=

TOTAL




TABLE 4.4-2

YEARLY SUMMARY OF AVERAGE WEIGHT (G) PER 10 MM LENGTH GROUP
FOR WALLEVE COLLECTED FROM CONOVINGO DURING THE POSTOPERATIONAL PERIOD

1974 1975 1976 1977
AVE AVE AVE AVE

LENGTH NP,  UEIGHT NOs VEIGHT NOe WEIGHT NOe WEIGHT
141-150 - - - - 2 3448 - -
151-160 - - - - - - 1 52.8
171-180 - - - - - - 1 492
181-190 - - 1 7440 $ 6049 - -
191-200 - - 1 8044 1 82 ek 2 697
201-210 - - 1 86.8 1 877 2 91.0
211-220 - - 3 9049 3 1009 - -
221-230 - - 2 111.9 I 110 & 1227
231-240 - - - - & 14352 7 $43s3
241-250 1 14841 1 163.0 2 131.7 2 17747
251-260 - - 1 144.0 - - 1 195.0
271-280 - - - - 1 20249 - -
281-290 1 24445 1 2135 - - 1 298.8
291-300 - - - - 1 23543 1 30641
301-310 - - 1 24649 1 275.0 - -
311-320 - - - - 1 31842 1 325.0
721-330 - - - - 2 319.3 1 37844
331-340 - - 2 3871 1 26945 1 4bbhed
341-350 - - 2 431.8 - - - -
361-370 - - 1 S50e5 - - 1 630e2
371-380 - - 1 SS56e3 1 555, - -
381-390 - - 1 S4S.0 2 6397 - -
391-400 - - 1 72340 - - - -
401-410 1 7092 - - - - - -
421-430 - - - - 1 RB2.2 - -
&441-450 - - 1 94247 1 923,.% - -

L3 2 % & 3 ESzs Es=== t 2 & & %

TOTAL 3 21 29 21

AN 0 S
| 4 00 195



TABLE &eb-3

AGE COMPOSITION (%) OF WALLEYE COLLECTED FPOM
CONOWINGD PONDs 1966-1977.

AGE GROUP

- ———— -

YEMR OF NOo ) 9
COLLECTION AGFD

1966 9
12467 4%
1048 20
194y 10
1970 10
1971 14
1972 37
1973 25
.OA'L t
1975 2%

J

19764 75
1977 5Q




TABLE 4.4-4

Results of analysis of covariance of length-weight data on
walleye collected during the preoperational (1966-1973) and
postoperational (1974-1977) periods in Conowingo Pond.

Dependent variable is log10 weight.

Source df SS MS F
Loglo length 1 16.864 16,864 4216,.00%%
Status 1 0.060 0.060 15.00%*
Error 147 0.619 0.004
Corrected Total 149

**Significant at P = 0.01

1400 197
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TABLE 4.4-5

VETGHT COMPARISONS OF WALLEYE COLLECTED FROW CONOWINGO POND DURING THE
PRECPERATIONAL (1966~1973) AND POSTNPERATIONALC1974-1977) PERIODS.

FORK LENGTH
(wy) NO
141-150
151-160
171-180
181-1%0
191-200
201-210
211-220
221-230
231-240 1
2641-250
251-260
261-270
271-280
281-290
29%-300
3o1-310
311-320
321-330
331-340
341-350
351-360
3¢1-370
371-380
381-390
391-400
401-410
421-430
441-450

- AN AN @ AP N NADPDIDD> AN EHOD NN EN - L e

OVERALL MEANS 76

PREOPERATIONALLT1966-1971)

(D)
MEAN
EMP,
LNGH

145

160

178

182

192

205

215

227

234

248

254

262

276

285

295

303

314

322

3%

346

355

363

377

382

396

409

La9

276

MEAN
EMP.
VT
301
L2486
T
6945
7049
7143
B640
97.9
10946
13544
138+6
15949
20542
24242
26942
27740
3018
381.3
27244
4520
L4740
48240
53441
36546
$96.0
92144

79%.8

2406

«2)
MEAN
caLc

LA
30e6
4143
570
6140
718
B7e6

1078
119.2
1314
1558
16°0
1841
21546
23R.0
2638
2R7ek
31947
34h01
38443
42747
LHh2e2
4945
S54e8
5773
643,8
7127

9421

251.0

1e EMPs = EMPIRICAL 0% ACTUALS

2¢ CALC NTe = P
P

REOP:
0sST0P:

(10 ww ~5452R7) w (LENGTHen34205%)

(10 »»

(&3]
ME AN
KFAC
090
1.04
Oe78
1415
1.01
[ +83
Ze86
DeR4
De8S
Oe89
OeB4
0«89
0698
104
105
099
De97
112
0e73
109
1.00
1.01
099
Oebb
De96
1435

OeR8

095

POSTOPERATIONALC1974-1977)

NO e

~N

Neaat= NN I NS WNNNW=S I N OO N

74

MEAN
EMP o
LNGH
144
151
172
186
197
206
214
225
23¢
246
259
273
28¢
296
303
318
326
31338
345

166
377
38S
391
403
423
Lbd
==z =

2mn

25644

~540659) % (L ENGTHun3,03%4).
3. KFAC= CONDITION FACTOR:(WEIGHT®100000 7/ LENGTH®®3),
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(-

MEAN
CALC
A
100
34eb
S1ed
6548
7749
RG9S
100e2
11644
13242
15301
1777

2085
26601
26645
2R640
3328
35741
I0Re L
4259

50943
55647
59247
6795
67849
7Ré63
9108
2 & 2 3 J

25248

MEAN
KFAC
117
0495
097
104
De98
1.02
Ce97
1.01
1e¢11
103
098

1«00
1.06
1.05
De94
100
0«98
095
105

1¢15
104
1.06
1621
1.08
117
107
s=sS

1.03
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TABLE 4.4-6

Calculated length attained by walleye during the preoperational (1963-1973) and
postoperational (1974-1976) periods in Conowingo Pond.

Year of Length attained at the eand of growing season

Growth 1 2 3 4 5 6

1963 212(4)

1964 227(6) 304 (4)

1965 224 (43) 334(6) 350(4)

1966 180(3) 320(35) 397(5) 365(4)

1967 177(9) 233(3) 371(6) 462(2) 510(1)

1968 157(2) 277(4) 355(2) 392(1) -(0) -(0)

1969 216(10) 230(2) 350(2) 420(1) 402(1) -(0)

1970 230(11) 280(7) -(0) -(0) -(0) -(0)

1971 212(48) 321(9) 328(4) -(0) -(0) -(0)

1972 210(5) 275(22) 362(6) 355(1) ~-(0) -(0)

1973 234(2) 306 (4) 352(2) 391(3) -(0) -(0)

1974 243(23) 335(2) 389(3) 392(2) 422(2) -(0)

1975 213(16) 328(15) 399(1) 423(1) -(0) 473(1)

1976 213(32) 344(7) 399(5) 414(1) -(0) -(0)

Preoperational Period (1963-1973)

Total 143 96 31 12 2 -

“iean 214.5 299.9 361.3 393.6 456.0 -

SD 3.7 47.4 59.4 80.9 - -

SE 2.9 4.8 10.7 23.4 - -
Postoperational Period (1974-1976)

Total 71 24 9 4 2 1

Mean 222.4 333.0 395.% 405.1 421.8 473.0

SD 30.0 26.4 32.5 24.8 - -

SE 3.6 5.4 17.5 12.4 - -







TABLE 4.4-8

Calculated incremental growth attained by walleye during the preoperational (1963-1973)
and postoperational (1974-1976) periods in Conowingo Pond.

-

=

Year of Length attained at the end of growing season
Growth 1 2 3 4 5 6
1963 212(4)
1964 227(6) 92(4)
1965 224 (43) 106 (6) 46(4)
1966 180(3) 94 (35) 64(5) 16(4)
1967 177(9) 53(3) 38(6) 27(2) 10(1)
1968 157(2) 103(4) 96(2) 35(1) -(0) -(0)
1969 216(10) 74(2) 65(2) 52(1) 10Q1) -(0)
1970 230(11) 81(7) ~-(0) -(0) -(0) =-(0)
1971 212(48) 91(9) 70(4) -{0) -(0) -(0)
1972 210(5) 68(22) 43(6) 24(1) -0 -(0)
1973 234(2) 89(4) 72(2) 26(3) -(0) -(0)
1974 243(23) 101(2) 71(3) 40(2) 28(2) -(0)
1975 213(16) 87(15) 62(1) 41(1) -(0) 24(1)
1976 213(32) 130(7) 78(5) 15(1) -(0) -(0)
Preoperational Period (1963-1973)
Total 143 96 31 12 2 -
Mean 214.5 86.0 56.1 25.3 10.0 -
SD 34.7 32.9 26.6 14.8 - -
SE a.9 3.4 4.8 4.3 - -
Postoperaticnal Period (1974-1976)
Total 71 24 9 4 2 1
et Mean 222.4 00.5 74.2 3.1 28.0 24.0
L SD 30.0 28.8 33.6 13.5 - -
- SE 3.6 5.9 1.1 6.7 - -
O
™D



TABLE 4.4-9

Results of analysis of variance of growth increments between
status (preoperational-postoperational) for ages I-III
of walleye in Conowingo Pond.

Source df SS MS F
AGE 1
Status 1 3106.05 3106.05 2.81NS
Error 213 235825.05 1107.16
Corrected total 214 238931.10
ACE 11
Status 1 4246,13 4246.13 4,12%
Error 118 121669.81 1031.10
Corrected total 119 125915.94
AGE I1I1
Status 3932.94 3932.94 2.54NS
Error 39 60472.05 1550.57
Corrected total 40 64404.99

* Significant at P = 0.05
NS Not significant at P = 0.05

1400 202
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TABLE &.4-10

Comparison of mesan total length attained by walleye in various waters of North Aserica.

Age
Source Place 1 2 3 o S [ 7 8 9 10

Kennedy (1949) Lcke Manitoba, Canade - - % 330 3’8 41l 3 455 500 505
Rawson (.956) Lac La Ronge, Saskatchewan 198 23 282 327 3’8 424 467 508
Deason (1933) Lake Erte 107 213 287 376 &5 528
Eachmeyer (1950) Lake Gogebic, Michigan 112 236 300 353 186 44 429 49
Eddy and Carlander (1939) Minnesota Lakes in? 218 30% L1 460 521 582 640 678
Carlander (194%) Lake of the Woods, Minnesota 163 236 w2 343 378 &24 465 505 549 sn
Forney (1965%) Oneids Lake, New York

Male 15% 23 295 340 366 388 “04

lemale 160 241 307 358 39 426 7
Rose (1950) Spirit Lake, lowa 183 282 166 44s 50% 564 602 632
Selson end Walburg (1977) Missouri{ River Reservoirs, South Dakota

Lewis Clark 167 273 3156 421 480 547 S84 640

Francis Cawe 130 274 374 417 4RO 540 579 599 621

Sharpe 140 258 346 409 “69 Si2 562 599 654

Oahe 163 285 349 9% 43 LRl 513 569 617
Stroud (1949) Norris Reservoir, Tennesses 262 ‘7 4rs 505 528 51 61 632
Roseberry (19%) Claytor Lake, Virginia 206 353 67 574 647 695 b 8is
Hepworth and fl..a {1976) Lake Powell, Utah-Arizcaa 302 42 492 604 778
Present study Conowingo Pond, Pennaylvania-Ma.yland

Precperatioral period 228 EIR ) 383 418 483

Postoperational period 23 35 420 429 LY 501

Muddy Run Pond, Pennsylvania

Preoperational period 7 295 358 408 a6 Sil 542 pLTY

Postoperational period 262 366 43 44 47 so0? 5N
1

=
=2

Total length calculated by sultiplying fork length by 1.06



TASLE &.4-11

Mean empirical lengthe attained by channel catfish collected durfng the non-growing season (October-June) in Conowingo Pond, 1972-1978.

————————————————————————— e = —— e — e —————
e ——————

— e e —————

Year of the Crow a

Growth 1 2 3 4 ) 6 7 [] 9 10 11 12 13 14
1972 - (0 13 () 167 (&) 150 (11) 165 M 163 (2) 00 (1) - (0) - (0 - (0) - () - (@ &0 (1)

1973 7 (5 113 9 152 (30) 190 1«l) 191 (49) 205 (32) 211 (24) 5% (1D 264 () 327 5) 91 (D 455 (1) - (@

1974 98 (15) 128 (89) 151 (54) 190 (77) 214(150) 231(206) 266(184) 269 (84) 298 (32) 328 (30) 375 (13) 388 (5) 43 (&) 4% ()
1975 8% (9 117 (46) 150 (36) 184 (65) 207 (67) 225 (57 WL (&7) 263 (3) 272 (13) 1 M 97 (5 w28 () w8 (1) - (0)
1976 - (0) 121 9 136 (20) 177 (22) 209 (39) 226 (29) 239 (19) 304 (16) 291 (25) % W 303 (N 92 (8) ©1 (5) 52 (W)
1977 - (0) 126 (8) 156 (20) 178 (16) 205 (10) 271 (D) 257 (%) 280 (&) 353 () 00 (2) 453 (V) 503 (L) - (0) - (0)
1978 - (0) - (0) - (0) 155 (6) 192 (5 218 (2) 202 (8) W4 (D) 2 (W 271 (D) 376 (2) 12 ) - (0) ¥ ()

b
.

y0¢ OU
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TSLE 6.6-012

'
Leagths of channel catfish, calculated by the direct proportion method during the preoperational (1963-1971) and postoperational (1974-1977) periods tn Conowingo Pond.

a_————_m____————____—m — — %

Year of Length Attained st End of Crowing Sesson

Growth 1 2 3 - 5 & 7 8 9 10 11 12 13 16

1963 87 (22)

1964 85 (34) 133 22)

1969 85 (61) 160 (34) 169 (22)

1966 75 (90 135 (s81) 179 (34) 194 (22)

1967 74(183) 122 (%)) 172 (61) 205 (&) 214 (22)

1968 T1(348) 118(18)) 158 (93) 198 (61) 227 (34) 238 (22)

1963 T1(426) 118(345) 156(183) 186 (93) 221 (61) 251 (34) 257 (22)

1970 70¢(371) 121(426) 154 (345) 180(183) 208 (93) 261 (81) 276 (34) 283 (22)

1971 66(312) 122¢371) 160(426) 180(345) 201(183) 226 (93) 260 (61) 296 (%) 302 (22)

1972 63(27%) 116(312) 1580371 185(426) 200(345) 219(183) 264 (93) 280 (61) 321 (3&) 327 (22)

1973 64(296) 113¢27%) 152(310) 183(365) 206(410) 220(336) 237(181) 262 (92) 304 (60) 33% (1)) 347 (22)

1974 65(132) 119(160) 156(17%) 189(198) 211(265) 231(524) 2660249) 275(106) 297 (59) 342 (&0) 378 (23) 393 (12)

1978 S4(i01) 112 (9%) 151(105) 184(127) 213(107) 229 (88) 255 (8Y) 272 (84) 306 (23) 307 (1) 379 (14) ¥ % as )

1976 68 (10) 1i4 (33) 145 (38) 179 (36) 203 (31) 219 (15) 246 (20) 2717 (11) 327 (8) 355 (L) 350 (2) 361 (1) - 0) 385 )

197 - (0) 118 (8) 151 (2%) 176 (26) 199 (18) 215 (12) 21 (8) 276 (1) M ) ¥7 () 383 (1) 503 (1) e (1) - )
Preoperational Period (1961-1973)

Total No. 2618 un 1845 1529 148 729 391 209 116 55 22 ] ] L]

Mean 69.4 119.5 187.7 184.0 205.1 2243 26.9 275.3 308.2 334.2 3%6.7 - - -

so 5.0 33.7 3.0 33.8 35.9 &0.5 51.1 61.1 64.0 69.0 79.4 - - -

st 0.4 0.7 0.8 0.9 1.1 1.5 2.6 4.2 5.9 9.3 6.7 - - -
Postoperational Perfod (1974-1977)

Total No. %) 29 343 387 421 43 356 188 93 (3] « &0 23 ) 1

Mean 60.9 115.9 152.9 185.5 210.6 230.0 248.3 274.4 301.0 N .2 397.8 409%.1 385

S0 16.1 22.3 26.6 27.% 28.3 3.1 35.8 444 58.2 67.9 67.9 7.0 101.7 -

£14 1.0 1.3 1.3 1.4 1.4 1.6 1.9 3.2 6.0 8.4 10.7 16.0 41.5 -

1. Backcalculated by lineer ratfo: BL = (AR/SR)*FL
BL = backcalculated lengthe; AR = annulus radius; SR = spine radius; FL = measured fork length.




periods in Conowingo Pood

59 (22)
$7 (M)
59 (61)
$2 (913)
3(183)
1034%)
2(426)

32(371) )2 (&2 . 1 183) 931)
a9712 1 71 ) 6 187(183)
&8(275) o1 - l 14(42 189 (345%5)
$3(296) 2(275 16231 5 (36 199(410)
S4(1132) C 148(175) 182(1 207(265)

L4clon) 1644 (10%) 19(12 208(107) 251 (81)
58 (10) 138 (8) 198 (31) R ) 261 (20)
(0) 7 150 (2%) 2 197 (18) 12 238 (6) 2712

Preoperational Period (196)

Total No. 2 191
Mean 1.1 2.7 23%%.7
sd 4 48.4

2.4

Postoperational Period (1974~

I 87 156 188
145.7 / 22 ) 264.8 270.6
5.4 3 35.4 &3.9
1.4 - 1.9 3.2

Backcalculated by exponential retio: BL = (AR/SR)1-27 epp

BL = backcalculated length, AR = sanulus rediue; SR = spine red’ue; FL = messured fork length
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TABLE 4.4-14

Incremental growth of channel catfish, calculated by the direct proportion -nhod‘. duiing the preoperational (1963-1973) and postoperstional (1974-1977; pertods in Conowingo Poud.

S e R R R R R IR R RIS,
Year of Length Added During Crowing Season

Crowth 1 2 3 . ) 6 7 - 9 10 11 12 13 1%
1963 87 (22)

1964 85 (%) 6 (2

1963 83 (61) S4 (34) 3% (22)

1966 75 (9) 50 (61) 40 (34) 25 (22)

1967 74(18)) 47 (93) 37 (61) 26 (34) 20 (22)

1968 71(34%) 44(183) 3% (93) 2% (61) 21 (34) 26 (22)

1969 T1(426) 47(348) 38(183) 28 (93) 23 (61) 2 (34) 19 (22)

1970 70(371) $0(426) 36 (345) 25(183) 22 (93) 20 (61) 25 (34) 26 (22)

1971 66(312) $2(371) 40(426) 25(345) 21(183) 19 (93) 19 (1) 21 (34) 19 (22)

1972 63(27%) 50(312) 37(371) 24(426) 20(345) 18(183) 17 (93) 20 (61) 25 (%) 25 (22)

1973 64(296) $0(275) 36(310) 25(365) 20(410) 19(336) 17(181) 19 (92) 21 (60) 22 (33) 20 (22)

1974 65(132) $7(160) 38(175) 30{198) 237265) 21(324) 22(249) 23(106) 22 (59) 24 (40) 25 (23) 25 (12)

1973 s4a(101) 50 (9%) 36(10%) 28(127) 25(107) 21 (88) 23 (81) 23 (64) 26 (23) 23 (21) 2% (14) 23 (9) n (3

1976 8 (10) 60 (1)) 35 (38) 29 (36) 26 (31) 19 (1%) 23 (20) 23 (11) 23 (8) % (1) % (2) 8 (1) - (0) 24 (1)
1977 - (0) 60 (6) 39 (2%) 29 (26) 24 (18) 28 (12) 21 (6) 6 (7 2% (3) 29 (3) 29 (1) 61 (1) 8 () - (0)

Preoperational Period (19613-197)3)

Total %o. 2418 nn 1845 1529 1148 729 391 208 116 bb ] 22 0 o 0
Mean 69.4 Lo 3.3 5.1 20.6 19.3 18.3 20.4 1.7 23.2 20.2 - - -
D 19.0 2.6 19.5 12.8 10.4 10.0 9.5 1.5 11.1 10.8 1.1 - - -
st 0.4 0.5 0.4 0.3 0.3 0.4 0.5 0.8 1.0 1.5 2.4 - - -
Pestoperational Period (1974-1977)
Total No. 243 29 %) 387 w21 439 356 188 93 65 * %0 2 6 1
Meen 6.9 5.2 3.3 9.4 23.8 1.2 2.1 23.2 2.9 23.8 2.8 5.8 8.9 .1
$D 5.1 19.8 17.0 13.0 1.1 10.7 L1 13.1 13.3 1.1 12.6 12.4 12.8 -
st i.0 1.2 0.9 0.7 0.3 0.5 0.6 1.0 1.4 1.4 2.0 2.6 5.2 -

1. Yearly increase (o length as backcalculated by linenr ratio: BL = (AR/SR)*FL.
BL = backcalculated length; AR = snnulue redive; SR = spine radius: FL = measured fork length.



TABLE & 415

locremental growth of channel catfish, calculated using » logarithm i P fur R the preoperati 3 ) nd st t nal (197 1977 in Conowingo Poad

ving Sesson
8

(22)

(34) 42 (22)

(61) 50 (34) 3 (22)

(93) 48 (61) &0 (34) 6 (22)
$3(1813) &5 (%)) 38 (61) 7 (34)
S1(35) &3(133) 37 (%)) 8 (61)
$2(426) &7(345%) 40(18)) 1 (9%)
$2(371) 50(426) 19(345) 8(183)

49(312) $3(371D) &3(426) 29(345)
&B8(27%) $2(312) 410371 28(426)
$3(296) $3(27%) 41(310) 30(365)
S4(132) 62(160) L4(17%) 36(198)
&4c101) 54 (99) 42(10%) (127 30(107)
58 (10) 65 (33) 41 (38) 35 (36) 29 (31)
- (0) 68 (6) 47 (29) 3% (26) 29 (18)

Preoperational Period (1963-1973)

729 191
22.9 21.8
11.6 11.0
0.4 0.6

Postoperational Period (1974-1977)

Totsl Mo 243 33 87 &2 439 15 188

6
Mean 50.1 59.8 63.2 3.3 29.1 26.1 3
sD 17.1 22.2 19.1 15.4 13.0 3.5 16.1
st 1.1 1.3 1.0 0.8 0 0.6 0.7 1.2

8

1. Yearly increase in length as backcalculated by exponential ratio BL = (All/!l'1 e
BL = backcalculated length; AR = aonulus radiue; SR = spine radius; FL = measured fork length




TABLE 4.4-18

Results of analysis of varience of growth increments (calculated by logarithmic method) between
status (preoperationsl-postoperational) and years (status) for ages [-VIII of channel catfish in

Conowingo Pond.
Source dat ss L e
AGE I
Status 1 437.% 437.%0 0.31Ns
Year (status) 12 172327 1426.94 5. 34ee
Error 2647 707795.13 267.40
Corrected total 2660 725356. %
AGE 11
Status 1 26016.59 26016.59 10. 440w
Year (status) 12 29913.11 2492.7% 3.87e
Rrror 2402 1545794 .45 643.54
Corrected total 415 1601724.15
AGE 111
Status 1 1903.09 1903.09 2.66NS
Year (status) 11 7875.71 715.97 1.71n8
Ervor 2178 909205.57 418,02
Corrected total 2187 218984.38
AGE 1V
Status 1 13406.66 13406. 66 68. 9600
Year (status) 10 1944.11 194.41 0.9388
Error 180¢ 398323.48 209.20
Corrected total 1915 413674.24
ACE V
Status 1 7823.5%9 782259 80,600
Year (status) 9 873.55 97.06 0.64NS
Error 1558 236697.16 151.92
Corrected total 1568 265.94.30
AGE VI
Status 1 2843.6) 2841.63 9.02¢
Year (status) 8 522.0 315.30 2.17*
Error 1158 168120.00 145.18
Corrected total 1167 173486.01
AGE VII
Status 1 5590.62 5590.62 21,71
Year (atatus) 7 1802.87 257.55 1.73NS
Error 738 110050.47 149.12
Corrected total 746 117443.97
AGE VIII
Status 1 1917.73 1912.73 14,080
Year (status) 6 817.16 136.1% 0.62NS
EBrror 389 85056.89 218.66
Corrected total 396 87791.78
’outu o 6“““ INS"" (status)

year (status) 6)mr (status) "B.""

* Significant at P€0.0%
4% Significant at P 0.01

4-28
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TABLE & .4-17

Resulte of snalysis of vailance of growth increments (calculated by direct proportion method)
between status (preoperational-postoperationsl) and years (status) for ages I-VIILl of channel
cotfish in Conowingo Pond.

Source daf ss s v‘
AGE 1

Status 1 16045. 32 16045, 32 2.80NS
Year (status) 12 68754.28 $229.52 17,5508
Error 2847 861976, 54 326.40
Corrected totasl 1660 948776.15

AGE 11
Status 1 8569835 8698.135 6.74%
Year (status) 12 15490.76 1290.90 2.2
Error 02 1387671.64 sn.n
Corrected total %15 1411860.75

ACE 111
Status 1 0.04 0.04 0.00NS
Year (status) 11 4392.15% 39927 1.0988
Error 2178 795415.87 365.71
Corrected total 2187 799808.07

AGE IV
Status 1 $77%0.80 5700.80 31,280
Year (status) 10 1822.42 182.24 1.11N8
Error 1904 321633 183.92
Corrected total 1915 3196137.55

ACE ¥

Status 1 3208.62 3208.62 28.80%*
Year (status) 9 1002.70 111.41 0.99N8
Errov 1558 175511.83 112.65
Corrected total 1568 179723.14

AGE VI
Status 1 951.00 951.00 3.08NS
Year (status) 8 2472.56 309.07 2,99
Error 1158 119839.73 103.49
Corrected total 1167 123263.29

AGE VII
Status 1 2665.76 2665.76 10.35#
Year (status) ? 1803.55 257.65 2.4
Error 738 76949.01 104.27
Corrected total 746 B81418.32

AGE VIII
Status 1 Bl4. 14 Bl4. 14 S.7288
Year (status) 6 853.68 142.28 0.94NS
Error 389 $9004, 30 151.68
Corrected total 396 60672.12

A 'l!ltul *.l.lul

PYear (status) ~

* Significant at P € 0.0%
*¢ Significant at P < 0.0}

year (status)

!B"" (oumo)nB



TABLE 4. 4418

YEARLY SUNRARY OF AVERAGE WEIGMT (€) PER 10 #N LENGTHM GROUP
FOR CHANNEL CATFISH COLLECTED FROM CONOVWINGD QUPING THE PREOPEPATIONAL PERIOD.

1940 1967 1948 1969 1971
AVE AVE AVE AYE AYE
LENGTH nC o WETGHT VEIGHT VEIGHT N0 WETGHY VEIGHT

$1-60 -
81-70
71-80
81-90
91-100
101-110
11112
‘2'_! n
139 4N
147 150
17 «160
;1-170
171-180
181190
191200
201-210
211-220
221-23%0
231-240
241250
251-260
26%-270
271-280
ZRY-29nN
291-%0n0
301-310
311-320
521-33%n
331-34n
341-350
351-340
%61-370
171<%40
In1-390
191-400
401-410
411-420
a21-430
TR R TN
Ab1-4S50
457480
ABY-4T7D
471-480
4R1-490
4°1-%500
(n‘ s1n
511-5%520
$21-53%0
$3-54n
S41-550
S41-571
601-4610
620

L)

'
'

91

e
200 1

o000 191
PN N CBVOO P i P ENDAWY Y -

h NN S IN I N, ew N

L N
SN A W e D

- AN AN G e -
@ NEN N O
-
~
»
.
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TARLE 4419

EARLY SUMMARY OF AVERAGE WEIGMT (€) PER 10 WM LENGTH ceour
Of CMANNEL CATFISH CULLECTFD FROM CONCWINGD DURING THE POSTOPERATIONAL PERIOD.

1"on 197% 1978 197 1978 1979
ive AYE VS AVE AYE ave

LENGTH NOe  WEIGNWT L1 VELGHTY L1y VEIGWT L1 WEIGHTY MO WEIGNT NO. VEIGHTY
21-30 - - - - 2 Oed - - - - - -
31-40 - - - - " 0«7 - - - . - -
41-50 2 1.9 2 17 " 13 " Teb - - - -
$1-60 S 21 "” 245 54 2% $2 149 - - - -
81-70 ral 40 15 3.5 70 et 21 St - - - -
71-80 23 Se7 23 Se? L3 59 3 S 2 Se9 - -
81-%0 oS Teb 23 8.6 a9 L) 29 8.0 - - - -
91-100 L} 10.8 a0 1144 T4 106 .7 1042 1 10.0 - -
107110 53 1.0 68 1%.8 9 140 6z 137 13 1306 - -
191-120 n 175 9 1445 178 1744 69 1748 15 1647 - -
121-130 2 228 99 2144 192 224 es 2244 1”7 201 - -
131-140 L 28.8 74 2644 113 277 90 275 21 2448 1 2542
141150 104 35e2 12 3249 12 $240 2 AL 28 15 1 3%.2
151-180 93 47245 %0 405 140 19.3 67 A0k 4 3849 - -
141270 LB 5241 LL 4745 118 b9 (%) LBt 18 DL 1 473
1'1-180 54 60.6 s7 $9.0 90 $3.3 3s 5849 17 5244 2 533
121-190 70 71.8 62 682 ” 64 o8 29 6746 13 627 2 122.8
191-200 79 3.3 s 8045 °n Ths? 36 7843 18 R2e8 2 7544
201-210 (1] Ohak 13 9648 LE4 f8e2 30 9S50 16 907 1 8%e8
211-220 L} 11145 148 1102 99 10342 [ 111.9 1" 1016 1 1168
221-230 61 12843 157 129.0 67 1215 35 12841 [} 12745 - 1271
231-240 64 1431 148 14645 (34 140.4 56 1505 S 1232 3 138.8
241-250 36 1611 93 168.0 3 157 o4 (%] 16946 10 16242 2 14945
251-260 22 180.6 49 1919 s7 1811 25 193,3 Y 179,5 . 1571
281-270 15 2046 a9 213.2 31 22349 23 218.0 ) 19843 3 17746
271-200 18 22640 19 24744 25 23547 16 2440 B 219.3 2 247 ek
281-290 19 26541 25 27448 24 25949 21 2758 B 27041 1 2174
291-300 L] 29548 27 30641 20 2957 ° 10601 2 3%4.8 1 25644
301-310 8 3472 19 1385 12 $11.0 9 ALY S 324.9 2 3352
311-320 1 331.0 18 37645 13 40147 13 397.2 - - 3 31245
321-330 é 43243 9 44941 172 «38.0 ] V6.4 - - 1 38746
331-340 2 At 16 45%.0 1" 45642 1 48540 3 42143 1 50040
Ja1-350 3 FLARTY AR | S27.6 ° S1244 2 493.0 2 43648 1 536.8
351-3¢n 3 559.0 7 S5h ek 6 61640 - - - - 1 65448
361-370 1 599,.5 2 64045 L] 6648 7 61743 1 56244 - -
371-380 b 625.0 9 6599 2 67447 3 $80e4 - - - -
381-%90 “ 77240 6 77042 - - s 72405 2 679.3 - -
391400 1 7212 . AS1.3 2 R63e8 1 LLANTYS 1 5968 - -
401-410 2 9157 9 9851 . Ro9et - - - - - B
411-420 2 1101.0 6 1035.5 4 9661 2 9236 1 836e7 - -
427-430 1 119046 2 1060.8 2 105345 2 1020.9 - - - -
A3 -4k0 - - S 10691 2 1295.7 - - - - - -
AbT-ASD - - 2 11031 2 1198.9 - - - - - -
451-480 1 125640 2 1385.5 - - 2 1299.9 - - - -
481-470 - - 1 142442 3 14279 - - - - - -
471-480 1 1800.0 1 1478.8 - - 1 128644 - - - -
ABT-490 1 1587.0 1 2082.0 2 17582 - - - - - -
491-500 - - - - 3 1879.9 - - - - - -
So0v1-510 - - 1 17425 3 1706.7 - - 1 152446 - -
$11-520 1 195040 1 2000.0 - - - - - - - -
$21-53n - - - - 1 2171.5 - - - - - -
$31-540 - - - - 1 2250.0 - - - - - -
$51-56C - - - - 1 282540 - - - - - -
561-570 - - - - 1 34250 - - - - - -
$81-590 - - - - 1 2875.0 - - - - - -
$91-809 - - 1 2980.0 - - - - - - - -

ewsnw wanwe wmne weanw sesew anmen

TOTAL 1382 1953 2190 1130 269 4“0
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TABLE 4.4-20

Results of analysis of covariance of length-weight data on channel
catfish collected during the preoperational (1966-1973) and post-
operational (1974-1979) periods in Conowingo Pond. Dependent
variable is log10 weight,

Source df SS MS Fl
Loglo length 1 2031.303 2031.303
Status 1 0.004 0.004 0.05NS
Year (status) 11 0.959 0.087 21.75%%
Error 8168 36.528 0.004
Corrected total 8181 2068.795

Fstatus'nsstatusmsyeat (status)

/MS

Fyear (status)-nsyear/status error

1400 213
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FIGURE 4.4-]

Growth comparisons between the preoperational and postoperati wal periods
of walleye collected in Conowingo and Muddy Run ponds.
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FIGURE 4.4-2
Comparison of annual growth attained by one and two year old

walleye in Conowingo and Muddy Run ponds in the preoperational
(1965-1973) and postoperational (1974-1976) periods.
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FIGURE 4.4-3

Comparison of the empirical length (nongrowing season) and computed lengths by linear
and logarithmic relationships for channel catfish collected from Conowingo Pond,
1973-1976.
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FIGURE 4.4-4

Comparison of calculated lengths (logarithmic relationship) of channel catfish

during the preoperational (1963-1973) and Postoperational (1974-1977) periods
in Conowingo Pond.
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4.8 MOVEMENT OF EISHES

The movement pattern of white crappice and channel catfish has
been studied-since 1966. The movement pattern of white crappie
tagged "in the thermal plume was reported in an earlier report
(RMC, Postoperational Report No. 9, 1978). This report
summarizes the information collected on movement patterns of
common fishes in Conowingo Pond during the preoperational (1967~
1973) and postoperational (1974-1973) periocds. This report
completes a study on the movement of white crappie and channel
catfish and fulfills the intent of the Environmental Technical
Specification Appendix B. Consequently, these studies have been

terminated.

4,8.1 Methods

Tugging of fishes (mostly white crappie ana channel catfish)
was initiated in 1966 and continued through 1678. Fishes used
for tagging were collected mostly in trap nets throughout the
Pond and tagged with either vinyl Floy T anchor or modified
carlin dangler tags, or Floy dart tag or disc tags at the base of
the dorsal fin between the interneural spines. The number of
tags and type used for each species is shown in Tubles 4.8-1 and
4,8-2, Initially, fishes were tagged throughout the year.
However, in later years tagging was conducted only in spring and
fall because of high handling mortality among tagged fish in
summer months. This procedure also yislded a better return rate
of tagged fish. For example, of the 6,655 white crappie tagged

in summer, only 1.5% were recaptured while of those tagged in

g 1400 218



spring (£,596) or fall (6,820) & recapture rate of over 16% was
observed.

Dircction and minimum distance from tagging site Lo recapture
location was determined for each fish. For purposes of
dclermxning the distance moved by each fish, Conowingo Pond was
divided into 15 zones, each one mile long (Figure 4.8-1).
Distance moved was cstimated as the distance traveled between the
~agging and recapture zune. Further, the Pond was divided into
upper (tag zones 106-115) and lower (Lag zones 101-107)
reservoir., Because earlier studies had indicated that little
movement occurs across the Pond, directional movement was
recorded as upstream, downstream or no movement. The fish is
considered to have shown movement if it moved more than one mile
in any direction. Fish categorized as showing nc movement were
recaptured in the tagging zone. The tag recapture data were
separated into seasons: spring (March-May), summer (June-August),
fall (September-November) and winter (December-February). Crew
teg returns and angler recaptur.s have been combined to show a

nel movement pattern.

4.8.2 Results
4.86.2.1 White crappie

A total of 25,533 white crappie was tagged in Conowingo Pond
from 1966 through 1978 at various locations (Table 4.8-3). Of
these, 3,247 (12.7%) were recaptured by anglers and field crew.
Complete information as to the location and date of recapture was

obtained for 3,166 (12.41) tag returns. Recapture rates varied

4-38 1400
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Thus, *his behavioral pattern along with the location and design |
of the intuke structure minimizes the risk of impingement and

entrainment.

4.8.2.2 Channel catfish

A total of 6,343 channel catfish was tagged from 1966 through
1978 &L various locations (Table 4.8-6). Of these, 462 (7.3%)
Were recaptured by anglers und crew. Recapture rates of anglers
were slightly less than those of the field crews, perhaps
reflecting the paucity of anglers fishing for channel cutfish in
Conowingo Pond.

Most of the recaptures of channel catfish were obtained in
spring through fall and from locations off the Pcach Bottom Dock,
in the thermal plume and in the upper Pond (Table 4.8-7).
Recapture locations indicate that channel catfish do not move as
cxtensively us white crappie in Conowingo Pond (Table 4.8-8). Of
Lthe 442 recaptures whose locations and distances traveled could
be determined, 267 (00%) did not move znd 118 (27%) were
recaptured within two miles. COf those that showed any movement,
most moved downstream from the tagging location. Unlike the
movement patterns of white crappie, channel catfish do not seem
LO concentrate in eny area. There was no indication that channel
catfish concentrate in the vicinity of the Peach Bottom Atomic
Power Stution intake structure. Thus, the impingement und

enlrainment risks «re insignificant.

1400 221
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TASLE 4.8

MUREER COF WHITE CRaPp

Tsc
TYPE

€ TAGGED ¥WITH VARIOUS TaAS

1948 1967

TYPES

IN CONOWINGO POND, 1966-1978.

1948 1949 1970 9n

CPANGE wuwS. FLIY ANC
CEEFN MM, CARLIN D&
YELLEW wyume, FLEOY DaR
(eres wuwmg, LISC Tag
BUITE UNNUWR LIFD-4T)
LT SNUMBR _(FD-4T7F)
PED UNNIMBL(FD-ATF)
SREEN UNRUNA L (FDN-4TF)

LAY

TABLE &
L 2

Tag

fyer

CRaNgE
CRErN
YELLOW
RED Uw
CRFFN

cTM

noe
NCLER
]

L L L R R DL L Ll bl bl

23 6762

8-2
OF CUANNFL CATFISH TAGGED

1964

WITH YARIOUS

T 1921 1756

Se -
63

1701 203 237 1756

TAG TYPES

1987 1969 1970

IN CONOUW INGOD POND»

2938

1615

-

19661978,

o7 1974

1312

2838

TOTaAL

FLTY aNCHOR
NiUMA, CATLIN DANGLER -
NUER, FLOY Dary 7at
NUNBL(FD-8T7F) -
UNNUNE (FP-§7F )

- on? 692
w7 L] -
2568 - -
- 10% -

- <1

330

bR LY

2487
35
549
10%
b 3

ey

TABLE 4.8-)

RUNRER AF ¥MITE CRAPPIE TAGSED
SPRING
LI

TAGEED Y

71%
1647 248
1216 220
291 13
257 b4
1280
3 120

474 LTy

9% AL 4
TEsssmssssEs sannann

6594 1"s?

SUmMER

2913 842 632

IN YARIOUS SEASONS AND RECAPTURED

FaLL
LI
TAGGED

TH

AGCED RECaAP RECAP

- 213 1
40 52 % 0

5524
254
FL

-

79 A
1an 102
1020 93
111 22
148 51
285 er
1719 556
751 1546
190 57

‘{\‘)
145
69
20

Wi

6655 97 6820 11%%

3 530

IN CONDUINGD POND»

WINIER
NO.
TAGGE

22

19661978+

T0TAL
ND .
TAGGED

ye
14

677
764
555
1 4
11

S462

1084
10 %1
B4
1582
b A

1"

25533

57

1
1ne
255%
262
118
169
205
TRs
213
913
118
53
1

L L T

858

3247

6343

12%%

59

3084

2553%




TABLE 4.8-4

NUMBER OF VHITF CRAPPIE RECAPTURED IN VARIOUS SEASONS AND AREAS
IN CONOVINGD PONDs 1964-1978,

SPRING SUMMER FaLL VINTER TOTAL
AREA
ERCAMD CFR 126 45 35 153 359
CANAL 3 - 2 1 6
CONOW INCO c® 315 93 120 495 1m0on
FULTON 40 1" 30 79 160
P8 DOCK 119 95 32 39 285
THERMAL PLUME 130 S0 122 212 514
UPPER RES 97 92 25 1 225
OTHER AREAS 268 181 7 106 632
BFEINSRSIZINEINSYTRNERN TS nE S Isss sz ss iz ssssszsgsmsas
TOTaL 1093 567 451 1096 3212*

*This total number of recaptures differs from that in Table 4.8-3 because
those for which no lccation or season data were available were not
included.

TABLE 4.8-5

FREQUENCY OF MILES MOVEN BY WMITE CRAPPIE THAT WERF TAGGED IN YARIOUS
SEASONS IN CONOWINGD POND, 1966-1978,

DIPECTION MILES SPRING SUMMER FaLL VINTER TOTAL
MOVED TRAVELFD

NO MOVF <10 451 41 414 602 1530
UPSTRE a™ 10-2,0 184 L) 69 49 310
2e1-340 45 s 8 17 75

3e1-440 22 - 6 15 43

4e1-5:0 25 - 2 b 32

Sel1-640 23 - S 19 &7

6e1-740 15 - 5 17 37

7e1-840 10 - 1 16 27

Be1-94D 6 - - 2 8

9¢1-10.0 1 - 1 1 3

>10.0 7 - - 2 9

DONNSTREAM  1,N-240 170 10 122 38 340
2¢1-340 29 - 110 12 151

Je1-4a0 30 1 106 25 162

be1-5.0 29 S 123 12 169

Sel1-640 13 1 41 8 63

6el1-740 18 1 81 1 101

Te1=8,40 10 2 13 & 29

Be1-9eN 9 1 2 1 13

9e1-10.0 2 - 1 - 3

>10.0 7 1 6 - 14

=S sszzssssn '...""".’.'..:.’.'."-.:."'-’.‘.‘-'.

TOTaL 1106 Q¢ 1118 846 166

*This total number of recaptures differs from that i{n Table 4.8-3 because those for
wvhich no location or season data were available were not included.
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T B AN

NURBER OF CHANNFL CATFISH TAGEED 1IN VARIOUS SEASONT and RECAPTURED TN CONOWINGD POND 196461970,

PR INE SUsnER TR WINTER 10TAL
L LY wla * LA L1 LLAR LY
TEAR TAGRED RECAP TAGGED RECHP svGED RECAP TAGGED TAGLED RECAP
1966 - . - 83 At . Ao
1947 an 23 2220 1ns s 3 291 mm
1949 m 2 28 9 250 60 8al "m
1970 - 594 L s 3 892 L3 ]
AL 2A - - - - 1 26 ALY 26
197 - - 146 9 178 25 124 3
197% 170 " 14 0 26 4] Fal "
1974 - - - - 257 20 257 20
...-.-.-..-.--l..-lllll'..ll--'-'ll‘lllllu.-lll-..l-..--.-vvlnnn.-l.lu.---..-- AASNBRARATEARRRERERAES

ToTm 109 56 Y267 223 1979 183 L] 0 63418 he2

TABLE & .87

NUBBER OF CHANNE) CATFISH PECAPTIURET IN VAR
IN CONOVWINGE PONDs 19041970,

SPR N CURMER VINTER
ARF

irlf‘u_\»rv
CANA
ONFRiINED

PR POCY
THEORAL Py 'Iwg
UPPrR PF
CTMFR avEa"

TOTHL
*This tot

those |
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