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Introduction

By letter dated August 20, 1979, the Phiiadelphia Electric Company (the licensee)
requested an umendment to the Appendix B Environmental Technical Specifications
(ETS) for the Peach Bottom Atomic Power Station Units 2 and 3 (Peach Bottom).

The licensee proposes to delete, from the Environmental Surveillance and

Special Study Programs, those programs covering fisheries, limnology and

thermal plume mapping. The ETS allow for termination of thase studies upon
agreement by the licensee and the NRC that the intended purposes of the studies

have been satisfied.



In our review, as described below, we have determined that we can delete the
three programs from Section 6 of the ETS, However, with regard to the thermal
plume mapping, we have found it necessary to revise ETS 3.1 to make it inde-
pendent of FTS 6,3.a, thus allowing deletion of the latter without creating an
inconsistency in the resultant ETS. Additionally, we have found that the
impingement monitoring and reporting requirements in ETS 4.1 and ETS 5.1 are

no longer necessary and recommend deletion of these requirements from the ETS.
The basis for this action has been presented in the staff's Environmental Impact
Appraisal supporting Amendment Nos. 44 and 44 to DPR-44 and DPR-56 issued

on July 26, 1978.

Summary of Approach and Findings

In the FES (AEC, 1973), the predicted impacts of plant operation on biota of
Conowingo Pond were: (1) reduction in production and changes in species
composition of phytoplankton; (2) reduction in abundance of some species of
zooplankton during late summer; (3) localized reduction in the benthic community
near the discharge; and (4) reduction in standing crop of fishes due to entrain-

ment and impingement.

Also, indirect effects on the fish community were suggested to potentially
result from the predicted alterations in primary (phytoplankton) and secondary

(zooplankton) productivity,

A comparison of the FES predicted impacts and the observed impacts during

initial plant operation (1974-75) has be 1 made by QOak Ridge National

Laboratory (Adams et al., 1977). As shown by ORNL's summary comparison (Table 1),




Table |

Peach Botton: -mdrtsmmmmmmumu'

Predicted impacts

@bservations from monitoring data

Phytoplankton

A possible reduction in phytoplankton production may
occur

An alteration in species composition ‘rom diatoms and
greens to an increase in the more heat-tolerant
blue-greens would be expected.

There are no significant o.*ferences in chiorophyll a
concentrations among station: and between pre
operational and operational years.

Shifts in species composition cannot be validated since
no quantitative cell counts were made.

Zooplankton

Significant reduction in microcrustaceans during late
summer 13 expected,

No significant differences in zooplankton densities

among stations and among years were observed

Benthos

Detrimental effects on resident benthos over a small
portion of Conowingo Pond exposed to thermal
discharges, outfall scouring, and chiorine releases are
expected. This will not be of sufficient magnitude to
be important to the pond as a whole,

Fish

in winter, fish wall be attracted to discharge plume.

Entrainment — High entrainment mortality of 200
plankton expected, with selection for heat tolerant
forms

Standing crops may be lowered partially from entrain-
ment losses.

impingement — Standing crops of aduit fishes may be
reduced due to impingement.

No significant differences were observed in the biomass
of benthos collected at all stations during preopera-
tional and operational periods. Variations in standing
crops were probably due to natural variations.

CPE was observed to be higher in the plume in summer
than in winter. No differences were observed in CPE
during winter in control and in discharge

Methods used to estimate entrainment do not give the
fraction of living organisms entering the plant that are
killed by passage through the condensers.

No significant differences in standing crops of z00-
plankton were observed between preoperational and
operational years.

No evidence of reduction of standing crops was
observed (low numbers impinged). Impingement is a
function of temperature, length (age class), and river
flow.

* Source:

Adams, et al,, 1977, p. 3-164, Table 3.25.



no significant impacts on the aquatic bicta were identifiable during the
initial period of plant operazion. It was recommended by ORNL that
“...consideration could be given to reducing monitoring effort after data have

been collected for a perfod when both units are operating at full capacity.”

The first step in our review was to examine the operational history to
determine whether data had been collected which would be representative of
full two-unit operatiun. The monthly and annual average operational levels
are presented in Table 2 in terms of percent of design thermal load for one
unit; i.e., full operation of two units would be represented by a capacity
factor of 200%. The licensee has estimated that the annual average capacity
factor would be 80% for these units (or, 160% using the method of data
presentation in Table 2). First, note that the 1974-75 period of operation
examined by ORNL was well below the expected average for two-unit operation.
In 1975, the average capacity was equivalent to one-unit cperation. In 1976,
the level increased to an average of 130% for the year, followed in 1977 by

a reduction to the one-unit equivalent during the first eight months of that
year. Thereafter, from September 1977 through August 1979, the capacity
factor averaged 153%, thus approaching the expected annual average of 160%
over a continuous period of 24 months, The median value (of ungrouped data)
for the 24-month period was 162.5%. Thus, the data collected during this
recent period of plant operation were judged sufficient for identifying major
changes and evaluating the impacts, if any, on aquatic biota and water quality

of Conowingo Pond due to plant operation.



TABLE 2

OPERATIONAL HISTORY FOR PEACH BOTTOM UNITS 2 AND 3*
[Average Monthly Power Level in Fercent (200% Max.)]

1974 1975 1976 1977 1978 1979
Jan . 86 87 90 161 163
Feb i 110 145 80 148 177
Mar 13 191 141 78 172 165
Apr a3 177 88 85 97 195
May 55 137 51 91 103 152
Jun 65  max=100 102 82 163 145
Ju 88  max=110 142 73 132 181
Aug 96  max=110 155 89 182 188
Sep 91 max=110 177 106 122 -
Oct 105  max=110 17 176 126 97
Nov 120 max=110 141 153 182 -
Dec 135 max=110 158 18 162 -

Annual Mean 48 80 130 102 146 -

- Data unavailable

* Note: Values represent power levels in percent of rated total thermal
output for one unit; i.e., a value of 200 percent represents full
two-unit operation.




The second step in our review was to examine data from the fisheries and
limnological studies to ascertain whether any major changes had occurred between
the pre-operational and opeiational periods. Specific attention was given to
examining those data reported for the receni operational period, September 1977
through June 1979, The changes which we judged worthy of additional examination

are:

1. Generally lower abundance of white crappie during operational years

1974-1979 compared to pre-operational years, 1967-1973,

2. An increase in abundance of gizzard shad following the accidental

introduction of this species to Conowingo Pond in 1972,

3. Shift in food habits of young white crappie from non-piscivorous in

the pre-operational period to piscivorous in the operational period.

4. Shift in prey selection by adult white crappie, channel catfish,
smallmouth bass, iargemouth bass, and walleye to young gizzard shad

during the operational period.

5. Increase in fecundity of white crappie during operational period.

6. Appearance of gizzard shad in observations of fish murtalities,
associated with operation of Muddy Run Station (pumped storage) and

Holtwood Hydroelectric Station.

7. In comparisor to pre-operational value, the adjusted mean densities of
zooplankton were significantly lower in 1975 and 1977 and significantly
higher in 1978,



8. Localized changes in benthos at the discharge sampling : tation.

9. Minor differences in food habits for some specimens of fish collected
from the thermal plume area.

10, Change in character of tha gonosomatic index for white crappie between
pre-operational and operational periods.

11. Some differences in the sport fishery of Conowingo Pond.

12. In general, monthly mean values for water temperature were higher in most

months during the operational period than during the pre-operational

period.

In the third step, we examined the licensee's conclusions and supportive
analyses regarding the prob:ble cause/effect relationships involved in the
identified changes. In general, we agreed with the licensee's conclusions,
and where we differed, the di fferences involved speculative opinion about
possible causes for some changes which were unrelated to plant operation.
0f the twelve changes listed abcve, we judged that the first seven are
unrelated to plant operaticn, the eighth and ninth are plant-induced and
the last three likely involve some combination of plant and environmental
(non-plant related) fac*ors. As the final step, we considered the impacts

of the changes which were judged to be plant-related.

The reduced abundance of white crappie appears to be associated with some
combination of the effects due to Tropical Storm Agnes and to the accidental
introduction of gizzard shad, both of which occurred in 1972 prior to plant

operation. The shift in food habits o young white crappie during the



operational period is 1ikely due to competitive interactions with gizzard shad.
Shifts in prey selection by other sport species to young of gizzard shad reflect
the general availability of the latter species in the forage base. The apparent
increase in white crappie fecundity during the operational period suggests
compensatory response to the reduced abundance of the white crappie population,
With regard to the lower densities of zooplankton observed in 1975 and 1977
(item 7 in the list of changes), the licensee's consultant has suggested one
reason for this to be excessive predation by young gizzard shad. We believe

the river flow condition to be a major contributing factor in the observed

di fferences in zooplankton abundance.

The plant-induced effects are due to discharge velocity and temperature. The
reduction and alteration in benthos at the Jischarge sampling station are due
to a combination of substrate scouring and increased temperature., This is a
localized impact which was predicted and judged insignificant by the staff in
the FES. Results of thre operational studies confirm the FES assessment. The
benthic community of Conowingo Pond has undergone and recovered from large
natural perturbations affecting the entire Pond during both pre-operational
and operational periods (i.e., due to Tropical Storm Agnes and Hurricane

Eloise).

The minor di fferences in food items for some fish species collected in the
thermal plume area are likely plant-related. The localized effects on the
benthic community, noted above, are reflected in the food items present in

the stomachs of fish which feed on benthic organisms. For specimens of top

e e L T T



predators, e.g., smallmouth biss and walleye, collected in the plume, there
appears to be a greater reliaice on fish species such as channel catfish and
gizzard shad which may be differentially attracted tc the thermal discharge
area. These minor differences in food habits are not judged to be a significant

impact on the fish community.

The change in the gonosomatic index for vhite crappiz (item 10) appears to be
related to both plant operation and non-plant factors. Interruption in spawning
has been indicated as a possible response to substantial drops in water
temperature following Tropical Storm Agnes in 1972 and unseasonably cold
weather in 1975, Similarly, a sporadic spawning activity might be attributable
to ingress and egress of fish to and from the thermal plume area. Such an
interpretation is further complicated by the licensee's study results which
indicate that in 1976 most white crappie of age V and greater completed
spawning earlier than those of age II. This latter finding suggests that the
sporadic character of the gonosomatic index is dependent on the age composi-
tion of the spawning stock and unrelated to plant operation, Based on the
distribution of major spawning areas for white crappie as identified by the
licensee, i.e., in the lower pond and outside of the plant influence, we
conclude that plant related effects, if any, are not impacting the spawning

success of white crappie.

The only plant-related change in the sport fishery of Conowingo Pond is a
generally higher harvest rate, especially for walleye, reported by anglers
who fish the thermal plume area. A major winter fishery has not deveioped

in the plume area. Other identified changes in sport fishing effort and



harvest are unrelated to plant operation. Examples of these changes are
increase in ice fishing in the lower pond and a seven-fold increase in
smal Imouth bass harvest since a 1960 survey. No detrimental impacts of

plant operation on the sport fishery were identified.

With regard to increased water temperature during the operational period, this
change is due to thermal additions from Peach Bottom but also is a function

of the natural variation in hydrological and meteorological conditions. The
thermal effluents are regulated by the NPDES permit which presently contains

a set of interim operating limits on plant operation to assure compliance with
water quality standards. These interim limits are to apply until a final
determination is reached in the pending proceeding under Section 316(a) of

the Clean Water Act. In its Decision issued on March 23, 1979 (ALAB-532),

the Atomic Safety and Licensing Board approved a stipulated agreement and
accompanying technical specifications as fulfilling the NRC's responsibilities
concerning thermal discharges from Peach Bottom. Based on our review of
current data, we identified no significant plant-related impacts on the aquatic
biota of Conowingo Pond. Therefore, we conclude that the existing operating

limits are providing protection of aquatic biota from thermal impacts.



Evaluation of Study Results

Fisheries (ETS 6.1.a.1) - The purpose of this ETS study was to monitor the

fish community of Conowingo Pond to determine whether any detrimental effects
were resulting from the norma) operation of the Peach Bottom Station. The
parameters studied were species composition, distribution, relative abundance,
annual and seasonal variations in numbers and biomass, growth rates, mortality
rates, food habits, spawning relative to the Peach Bottom site, reproductive

petential, and movement pztterns.

In addressing the first four parameters, sampling has been conducted twice
monthly throughout the year with seines, trawls, and trap nets and weekly with
plankton nets during the spawning season. Sampling locations were selected to
provide representative data from throughout Conowingo Pond and more detailed
data from the immediate vicinity of the Peach Bottom site. Some sampling
locations have been added or deleted over the extensive study period, but many

were instituted and have been maintained since 1967 or 1968.

Detailed results have been reported to the NRC in the licensee's semiannual
operating reports. Twelve reports have been submitted: No. 1 covers the

period July - December 1973 and No. 12 covers the period January - June 1979.
With submission of the 13th report (expected in early 1980), operational data
will extend over 6 years for Unit 2 (initial criticality - September 1973) and

5 years for Unit 3 (initial criticality - August 1974). Results of the fisheries
study have also been presented by the licensee in demonstration reports to the

USEPA pursuant to Sections 361(a) and 316(b) of the Clean Water Act.
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Trap net catches have been dominated, numerically, by white crappie. Other
commonly occurring species are channel catfish, bluegill, brown bullhead,
pumpkinseed, carp and gizzard shad. variation in catch-per-unit effort (CPUE)
is due chiefly to variation in catch of white crappie, as demonstrated in
Tables 3 and 4. Only at station 10 in the thermal plume has channel catfish
CPUE generally exceeded that for white crappie. 1he licensee's consultant has
attributed the lower catch of white crappie at this station to the species

avoidance of the high water velocity at the plant discharge.

For the period of normal two-unit operation (i.e., at expected thermal load
level) from the latter half of 1977 through the first half of 1979, trap net
CPUE for white crappie remained low in comparison to the CPUE recorded in the
preoperational period from the late 1966 through the first half of 1972. The
mean annua) trap net CPUE for white crappie in 1978 was the lowest recorded
for any year of study. In contrast, the monthly mean CPUE of 133 recorded in
October 1977 is nearly twice any other monthly mean CPUE recorded for white
crappie within the operational period. Also, the 6-month mean CPUE for white
crappie in the second half of 1977 is greater than corresponding means for
operational years, 1974-1976, and for two of the seven preoperational years.
The 6-month mean CPUE in the first half of 1979 was greater than four of the

five corresponding means recorded in all previous operational years, 1974-1978.



Jan
Feb

Mar

May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Average

Note:

TABLE 3. SUMMARY OF FISH CATCH PER EFFORT FOR TRAP NET SAMPLES (ALL SPECIES)
1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
- 102.5 . > - 6.4 74.2 - 45.6 46.3 - o o
- 9 = - - 5.2 334.5 55.4 “ 50.2 22.9 - -
> 54.1 % 32.2 248.8 - 105.0 3.1 17.5 48.6 5.8 32.3 1.2 53.6
# 92.1 55.8 100.4 270.9 152.3 129.2 44.5 24.) 40.8 17.2 24.4 30.7 28.7
s 92.3 72.8 57.2 275.2 157.0 94.4 38.1 26.7 73.4 23.6 33.6 16.4 3.1
- 54.8 81.5 52.4 137.9 173.2 77.5 52.6 25.0 62.0 33.7 19.1 21.3 35.6
" 117.8 34.3 117.8 122.3 42.8 110.8 29.5 14.8 124.4 21.7 33.0 17.8
- 92.7 22.% 35.5 101.6 36.7 20.4 25.6 19.7 63.7 30.7 25.0 29.8 ;
3 33.5 30.2 59.4 8/.6 67.0 19.0 25.5 40.2 94.1 24.3 33.2 22.3 E;
80.4 36.6 14.2 143.1 99.5 85.9 25.0 53.9 39.9 64.0 40.6 172.3 27.8 Eé
145.6 41.0 63.8 418.8 112.0 180.2 45.6 27.2 -32.% 40.6 19.7 49.3 42.4 :§
170.2 48.4 P 559.0 160.1 314.9 58.4 3.2 89.0 20.3 N9 55.6 27.8
130.5 69.1 42.5 108.2 141.1 121.0 77.1 38.1 31.9 60.6 25.4 42.6 26.2 34.2

A1l values represent number of fish per 24-hours of trap net sets,

Yearly average is weighted by amount of monthly effort.



Jan

June
Jul
Aug
Sep
Oct
Nov
Dec

Average

Note:

TABLE 4. SUMMARY OF CATCH PER EFFORT FOR TRAP NET SAMPLES (WHITE CRAPPIE)

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

- 98. 1 » . - 2.9 38.7 * 31.2 42.
. - ¥ » ' 2.1 329.5 39.5 » 45.
- 4.7 - 23.7 221.6 . 79.1 25.8 14.5 32.

- 76.0 49.0 78.0 261.0 134.9 93.

0
" 78.0 66.9 41.1 243.3 143.4 77.
- 29.8 74.8 30. 3

101. 144.4 61.

o N o o

. 60.8 25.6 26. 87.1 2.% 83

. 7.1 .3 15. 70.

43.5 10.

S O W

56.0 22.0 7.2 114 70.

3
8
&
o 23.8 16.9 34.8 63.
2 47.9 15.
0

132.3 30.6 49.2 393. 91.

F

148.8  36.2 - 539.3 129.0 282.8 5|
112.8 S0.4 °33.4 735 M. 97.6 59

A1l values represent number of white crappie per 24-hours of trap net sets.

Yearly average is weighted by amount of monthly effort.

3%.3 1.5 28.
28.2 15.5 50.
39.¢ 12.8 44,
17.1 5.8 21.
21.5 13.1 9.4 4.1 29.
10.7 19.2 29.
24.7 21.8 32.

8
2

155.3 34.2 18.6 15.0 21.
-9 20.5 72.9 5.
.9

24.7 18,5 R,

3
8

W

QG"&DOO&@\DQ@

1976
13.2
12.2
1.5
14.2
15.6
8.6
1.9
5.3
5.4
8.2
5.4
9.7

1.2
18.2
8.0
3.9
4.8
10.3
133.0
35.0
47.2
22.6

—
-~
Be

22.6
13.3
10.0
22.8

Unavailable -

16:.0
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Traw) transect catches have been dominated by channel catfish. Other species
commonly taken with this gear are white crappie, spottail shiner, carp, comely
shiner, and gizzard shad. Comparisons of yearly CPUE for selected species are
presented in Table 5. Note that 1979 data (last column) cover only the first
half of that year. The white crappie CPUE from trawl transect coilections

show a generally lower abundance during the operational years, 1974-1979,
compared to the preoperational years, 1967-1973. (This same trend was indicated
by trap net data). In contrast, the CPUE in 1978 (~ 3 white crappie per 10
minute trawl haul) was the highest recorded in any of the operational years

and was ~ 2x the CPUE in 1973, the last year of the preoperational study

period.

The generally lower abundances of white crappie and, to a lesser extent,
channel catfish over the period 1972 thruugh 1978 are demonstrated by the
trawl zone catches (Figure 1). In contrast, during the first half of 1979,
CPUE (~ 49) for channel catfish in trawl zone 405 (adjacent to plant site) was
well above those recorded for the years 1966, 1967, and 1972 through 1978.
Also, the CPUE (t 8) for white crappie, during the first half of 1979, as
recorded in trawl zone 408 (downstream and opposite side of pond from plant
site) was greater than the CPUE for white crappie in that zone from'any of the

previous operational years (RMC, 1979b, Table 3.4-6).
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Number Per Haul

white Crapp'e
—— Zone 405
e Zone 406
-=-=«Zone 408

40+
0 -..':-;,M:L.\-.-,
1604
Channel Catfish
] Zone 405
e-e-¢ Zone 406
1201 -=== Zone 408
804
404
J —— -
O B s . v 1 L J v v A T A g v
66 67 €68 63 70 71 e 54 L7 5. 78 7T 49
Year
FicRe |

Catch per cffort (number per 10-min haul) of the white crappie and chaanel
catfish collo:ted by 3 16 f¢ semi-ballonn travl from January-Dacc=der during
the preoperational (1766-1973) and pustoperational (1974-1978) perteds in
travl Zones 405, <06 and 408 ia Conowingo Pond. Zone 406 was estadlished in

1973.

Source: RMC, 1979a, Fig. 3.4-1, p. 3-60.
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Comparison of awnual CPUE for seine co lections (Table 6) show this gear type
to be selective for minnows, with spotfin shiner dominating in each of the
years, 1966 through 1978 and the first half of 1979. Other species of minnows
common to seines are the bluntnose minnow, and spottail shiner. In some years
the tessellated darter and centrarchids (bluegill, pumpkinseed, white crappie
and largemouth bass) have also contributed significantly to the CPUE for
seines. In the seine collections during the first half of 1979, the largemouth
bass CPUE (of 5.8) was one to two orders of magnitude greater than the recorded
CPUE for the first half of any prior operational year and twice the CPUE of

2.2 recorded for 1969 (1lst six months), the highest 6-month mean CPUE for

largemouth bass during the preoperational period 1666-1973.

Tables 7 and 8 provide summury comparisons of ichthyoplankton densities for

the study years 1969-78 from collections at transect stations and at inshore
stations, respectively. The species dominating in the transect station collections
have been carp, quillback, channe! catfish, tessellated darter, and gizzard

shad. The abundance of gizzard shad has been recorded in recent years, 1975-78,
following accidental introduction of this species to Conowingo Pond in 1972.

The species (or species groups) which have dominated catches at the inshore
stations are quillback, sunfishes, white crappies, comely shiner, gizzard shad
and unidentifiable ichthyoplankters. Most notable of the variations at the
inshore stations over the study neriod is (1) the "bloom" of gizzard shad in

1975 followed by a decline over the three subsequent years, (2) the high mean
density of comely shiner in 1978, and (3) the lower mean density of white

crappie in the more recent years, 1975-78. CPUE from ichthyoplankton collections

in 1979 are unavailable for use in comparison with previous years.
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Yearly cozparison of the =ean densities (nmo.
trassect stations, 1969-1978.

per 1000 0’? ¢ icbthyoplanaters (€25 ==) at

—_—

Tear 196) 1970 1971 1972 1973 1974 1975 1976 1977 1978
No. Sazples 3% 449 71 327 628 695 691 686 $12 558
No. Species 27 24 18 15 28 27 26 2 19 b ¥4
Specles
HBerring - - - - - - - 0.02 - 0.01
Glzzard shad - - - 0.01 1.16 0.23 162.41 243.30 105.85 23.7%
Yinnows 1.:8 1.12 0.22 0.60 0.40 0.72 1.70 1.16 0.51 2.38
Stoneroller - - - - - - - > - 0.01
Carp 16.22 9.90 8.60 21.77 17.88  8.69 13.57 $3.32  31.51 63.07
Golden shiner 0. 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
tvallovtail shiner 0.04 0.04 - - - - - - -
Rosvface shiner 0.04 - - - 0.01 - 0.02 - - -
Spotfin shiner ¢.41 0.30 0.3% 0.11 0.07 1.10 0.43 0.48 0.06 0.35
Sluntncse sinnow 0.04 - - - 0.01 0.04 0.06 * 0.02 0.10
Fallfish - - - 0.01 B - - - - -
$lacknose dace - - - - - - - . - 0.16
tongnose dace - - - - - - . - 0.03
Creek chud - - - - - - - - 0.04 0.01
Suckers 0.03 0.04 - 0.01 0.02 - 0.01 0.06 - 0.97
quilidback 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 0.86
Hog sucker - - - - - - - 0.01 0.02
Shorthead redhorse - - E - - - - 0.02
white catfish 0.19 0.01 - - 0.04 0.03 - 0.04 - 0.01
Tellow Sullhead 0.15 0.04 - - 0.04 0.07 0.11 0.10 0.01 0.19
Srown bulltead 0.07 - - - 0.01 0.01 0.01 - - 0.01
Channel catfish 24.16 9.72 238 0.01 6.98 6.25 18.121 10.08 1.66 3.89
Bock bass 0.11 0.07 - 0.064 0.01 0.02 0.02 0.29 0.01 0.12
Sunfishes .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 - - - 0.01 . 0.01 - -
P.zokinseed 0.7 ©0.15 1.97 0.62 0.04 0.08 0.03 0.01 0.03 0.06
Bluegill 15.37  1.8% 3. Rl N 0.33 0.12 0.01 - 0.18
Szallmouth bass 0.45 0.07 0.04 = 0.21 0.02 0.01 0.23 - 9.21
Largeoouth hass 0.01 0.0&4 0.04 - 0.01 * - . - 7.01
“hite crapple 7.313 0.89 5.29 0.33 0.45 0.83 0.18 0.51 0.71 .93
Slack crappile 0.06 0.01 - - 0.04 1.00 - - .
Perches 0.05 0.11 0.¢\ 0.23 0.07 0.07 0.19 0.01 0 925
Tessellated darter 66.08 26.51 19.8¢ 7.64 2.05 $1.8% 11.48 $.72 4.89 10. Y3
2anded darter B - - - - - - - - 0.1
Yellow perch - 0.01 - - 0.01 0.05% 0.9% 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 0.54 2.80 3.61 0.04 5.00
walleye 0.01 - 0.30 0.14 0.11 0.03 0.27 0.04 - 0.03
tanded /shield darter - - - - - - - - - 0.16
Unidentifiable 2.711 2.46 0.75 4.83 1.88 0.22 3.15 4.57 0.84 “.29
Totel 146.63 73.12 64.57 97.04 50.38 86.79 236.92 168.26 156.11 I15.16
Source: RMC, 1979b, Table 3.6-1, p. 3-72.
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Yearly comparison of the mean densities (no. per 1000 -’) of tfchthyoplankters (¢ 25 =m) at
inshore stations, 1969-1978.

Tear 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978
No. Samples 103 74 175 316 192 192 288 .08 320 306
No. Species 17 12 15 15 14 14 12 16 14 14
Species
Gizzerd sbad - - 12.62 5.00 9.99 2092.15 1725.15 297.19 70.95
Northern plke - - 0.17 - - - - - - -
Minnows 2.55 2.76 0.24 0.73 0.19 0.56 1.12 0.36 0.07 2.52
Carp 3,46 3.83 1.31 1.50 2.96 9.40 2.91 10.59 1.52 3.23
Golden shiner 0.35 0.96 0.39 0.50 0.19 0.% 0.12 0.17 0.26 0.99
Comely shiner 0.26 1.13 - - 0.74 9.79 9.28 &.60 3.92 223.61
Common shiner - - - - - - - - 0.46 0.08
Spottall shiner - - - 0.04 - - - 0.35 - -
Rosviace shiner 0.09 0.13 - 0.04 0.19 - - 0.09 -
Spotfin shiner 1.66 0.65 0.09 - 0.74 4.22 0.32 0.87 0.13
Suckers - 0.06 0.02 0.05 - - 0.14 0.21 - -
Quillback 9.76 17.79 §.90 10.80 5.3? 2.8% 2.60 28.26 1.23 19.47
White sucker 0.04 - 0.13 0.33 0.74 1.03 0.40 1.47 1.95 10.53
White catfish - - - 0.17 - - B - -
Sunfishes $0.58 322.39 22.11 22.92 32.57 26 96 24.19 44.73 7.71 27.29
Redbreast sunfish - - - - - 0.11 - 0.30 - -
Pumpkinseed 0.26 - 11.08 - - - - - - -
Blueglll 1.66 0.17 31.92 - - - B - - -
Semallmouth bass 0.09 - - - - - - 0.31 - -
White crapple 15.79  S53.11 41.38 4419 . 25.86 2.66 0.59 3.63 0.12
Perches - 0.06 - 0.16 0.29 - 0.20 - 0.06 0.0?7
Tessellated darter 0.04 0.09 0.04 0.17 0.37 - - - -
Banded darter - - - - - - - - 0.14
Yellow perch 0.3 - 1.18 0.17 - 0.41 - 0.12 0.05 2.5%
Log perch 0.13 0.17 0.61 0.17 0.19 3.18 1.16 0.73 0.25 16.29
Shield darter 0.1 0.21 0.04 0.13 0.37 0.77 2.69 0.80 0.25 0.2¢4
Walleys 0.04 - 0.39 0.33 1.30 0.09 0.99 - 0.06 1.66
Banded /shield darter - - - - - - - - 0.26 |
Unidentifiable 5.87 18.56 1.20 1.93 0.10 0.3 5.84 6.66 1.00 5.4
Total 178.23 422.10 121.11 97.51 59.06 95.76 3146.77 1826.36 319.43 385.08
(Source: RMC, 1979, Table 3.6-2, p. 3-73.)
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In summary, the licensee's _PUE data from trap net, trawl, seine. and meter

net (ichthyoplankton) collections provide information on species composition,
relative abundance, spatial distribution and temporal variations for the fish
community of Conowingo Pond uver a period of almost 13 years (late 1966 through
early 1979). This period consists of approximately 7 years of preoperational
study and 6 years of operational study. The last 2 years of available data,
i.e., from the latter half of 1977 through the first half of 1979, have been
collected during a period of plant operation, typical of the expected long-term
two-unit operational level. The CPUE for most of the commonly occuring species

have been within the range of variation observed in both the preoperational

period and initial operational period. Where temporal differences in CPUE are
notable (e.g., the lower CPUE for white crappie since 1972), such differences
are also reflected, spatially, throughout Conowingo Pond. The licensee's
consultant has pninted out that, in the case of white crappie, the greatest
reduction in catch has occurred in areas of the Pond which are unaffected by
plant operation. These areas located in the southern section of the Pond have
been identified as the principal spawning grounds for both the white crappie

and gizzard shad (RMC, 1979b, p. 3-70).

The success of gizzard shad after its accidental introduction to donowingo
Pond in 1972, and the concurrent decline in white crappie CPUE, wduld suggest
a competitive interaction of these species, with gizzard shad having the
competi edge. Such an interpretation is confounded, however, «ith the

effects on the fish community of tropical storm Agnes which also occurred in

1972. Effects on community dynamics of the planned introductions of several
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species and two hybrids are also unknown. The two hybrids, striped bass X
whitebass and the tiger muskie, were introduced by the Pennsylvania Fish
Commission during 1977-78 in response to, and in hope of controlling, the
expanding population of gizzard shad. Although the mean density of gizzard
shad young declined in 1977-78 (see Tables 7 and 8), it is too early to give
unqualified credit to the hvbrid introduction program in bringing about this
reduction. It would be of academic interest (and of practical interest to
managers of reservoir fisheries) to follow this program through several more
years; however, the staff finds no justification, with regard to potential

plant effects, for imposing monitoring requirements on the licensee to accomplish

this purpose. The staff concludes that termination of studies on the community
dynamics of fishes in Conowingo Pond is justified since operational monitoring

hac identified no detrimental effects attributable to plant operation.

Other studies required by ETS 6.1.a.1 address effects of plant operation on
population parameters for selected important fish species. In addition to the
EPA-designated "representative important species" of fish,* the licensee has
presented information on pumpkinseed, yellow perch and spotfin shiner for some
of the parameters studied. The results of these studies were examined and no
detrimental effects of plant operation could be identified. Our summary
review, below, addresses those parameters and species for which d{fferences

1
between preoperational and operational periods have been observed.

*Th 1975, the following fishes were designated by EPA as "representative important
species" for purposes of the Peach Bottom Section 316(a) demonstration: white
crappie, channel catfish, bluegill, gizzard shad, largemouth bass and walleye.
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Results of for” habit studies have been summarized in Report No. 11 (RMC,

1979a, Section 4.1) for white crappie, channel catfish, bluegill, pumpkinseed,
sma’ Imouth bass, largemouth bass, walleye, yellow perch, spotfin shiner, and
gizzard shad. No significant differences in food habits between preopera-
tional and operational periods or between plume and ambient areas were noted
for bluegill, pumpkinseed, and yellow perch. The food habits of spotfin

shiner were not studied in the operational period whereas the food rabits of
gizzard shad were only studied in the operational period. The purpose of the
latter investigation was to examine the possible extent of competition for the
same food items between gizzard shad and resident species. Results (IA, 1977)
suggest that most competition would likely occur between small gizzard shad

(¢ 25 mm) a d the young of species (e.g., white crappie, channel catfish, and
bluegill) which, in their early life stages, depend almost exclusively on
zooplankton. Differences between preoperational and operational periods were
noted in the food habits of white crappie, channel catfish, basses, and walleye.
Young of white crappie did not eat fish in the preoperational period but were
piscivor.:= in the operational period. Young of gizzard shad became a major
prey fish of the adult white crappie in the operational period whereas young
bluegill and the tessellated darter had been the most important fishes consumed
by adult white crappie during the preoperational period. Likewise, young
gizzard shad became a major forage species for channel catfish, smalImouth and
largemouth basses, and walleye during the operational period. Minor differences
in fod items for specimens coilected from the thermal plume area were noted

in white crappie (greater reliance on chironomids and "other aquatic insects"),
channel catfish (consumption of chironomids began earlier in spring), smallmouth
bass (young channel catfish were more prominent in the forage), and walleye

(gizzard shad particularly dominated the forage).
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The study of white crappie reproduction included determinations of gonosomatic
ratios and egg production for the years 1971-1977 and 1971-1976, respectively.

As shown by Figure 2, the gonosomatic index [(weight of ovaries + total weight

of fish) x 10U] traces a generalized reproductivc cycle wilh rapidly increasing
values in early to mid-May, peak values from mid-May to late June, and decreasing

values to the completion of spawning activity in late July to early-August.

Although variations within this generalized cycle have occurred, statistical
analyses performed by the licensee's consultant did not reveal any consistent

trends between preoperational and operational status nor between thermal plume

and ambient areas for monthly (March through July) values of the gonos:matic
index. The most notable difference between preoperational (1971-73) and
operational (1974-77) periods is the bimodal or multimodal character of the
gonosomatic index plot in the operational years as compared with the smoother,
nearly unimodal, plots in the preoperational years. Interruption in spawning
has been indicated as a possible response to substantial drops in water tempera-
ture (RMC, 1979a, p. 4-12) following Tropical Storm Agnes (17°F in 1972) and

unseasonably cold weather (9°F in 1975).*

FNote that the plots of water temperature in Figure 2 represent data collected
at the time of fish collection (typically biweekly but in some years approaching
a weekly frequency) and may not fully describe the range and rate of temperature
change between collections.
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FICURE 2

Plot of gonosomatic indlces of white crapple
and water temperatuve (»—e dmblienc,

----- plume) during the preoperational (1971-
1973) and postoperational (l¥74-1977) periods
in Conowingo Pond.

Source: RMC, 1979a, Figure 4.3-1, p. 4-24,
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The multimode] character of the gonosomatic index for 1975 and 1976 is examined
further by comparison of values recorded for white crappie collected at ambient
Pond stations versus those for collections in the thermal plume (see Figure 3).
Note that a dominant feature in each of the six plots given in Figure 3 is the
bimodal shape during the period May-July. The bimodality is more pronounced
and peak values of the gonosomatic index are greater in “Ambient" collections
(bottom three plots) than in "Plume" collections (top three plots). Timing of
primary and secondary peaks for "Plume" and "Ambient" were nearly the same in
1975 and in 1977, thereby enhancing the bimodal character for the mean of
“Ambient" and "Plume" data combined. (Refer again to Figure 2 for this aspect
of the data analysis, noting also the contrast between the plot for 1976 and
those for 1975 and 1977.) The multiple peaks in the 13976 plot resulted from

the different timing in peaks of the gonosomatic index for "Ambient" and "Plume"

collections. (This aspect can be seen by referring back to the middle two plots
in Figure 3.) In the 1976 year, the primary and secondary peaks occurred

slightly earlier in the "Plume" than in the "Ambient" callections. The licensee's
consultant investigated whether the observed differences for 1976 were related

to different spawning by the two different age groups which dominated the 13976
collections of white crappie. Results of this investigation indicated that

most of the older fish (> Age V) completed spawning earlier than I1 year olds

and that the secondary peak in the gonosomatic index appeared to be due largely

to the later spawning of the II-year old fish (IA, 1977, p. 4-34). This

finding would suggest that the timing of the spawning peaks is dependent on

age composition of the spawning stock. An additional aspect of the plot for
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Seasonal variarion in mean bottom water t
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Source:

emperature (dashed line) and mean gonosomatic index (solid line) of
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1375 "Plume" collections is the more sporadic character during April and May
(see upper left plut in Figure 3) as compared with the 1975 "Ambient" and with
both "Plume" and "Ambient" for the years 1976 and 1977. This difference may
be attributable to ingress and egress of fish to and from .he thermal plume
area in response to rapidly fluctuating plume temperature or may reflect

differences in sampling frequency and sample size.

In addition to the determination of the gonosomatic index, the reproduction
studies included estimation of fecundity for selected species. Results for
white crappie are of particular interest due to the observed difference between
preoperational and operational periods. In preoperational years, 1971 through
1973, the average number of eggs per female white crappie was 25,840 with egg
production of individuals ranging from 9,000 to 145,400. In the operational
years, 1974 through 1976, the average increased to 44,500 eggs per female with
a range of 7,000 to 147,800. Relative fecundity (i.e., number of eggs per
gram of fish weight) also differed between the two periods as shown in Table 9.
These observed differences have been attributed, in part, to differences in
weight, length and age composition of the samples (RMC, 197%a, p. 4-14).
variation in age composition reflects year class fluctuations and dominance of
a strong year class over several years. The licensee's consultants have also
indicated some potential evidence ¢ censity-dependent compensation in the
form of increased fecundity and increased growth rate following the thinning
of white crappie in 1972 (due to flooding associated with Tropical Storm
Agnes). An additional line of potential evidence for compensation is in the
inverse relationship between fecundity and population size. Presently, these
relationships are considered only possibilities by the investigators because

no statistical correlations could be established (Mathur et al., 1979). If



TABLE 9

Yearly variations in mean length, weight, age and fecundity of
white crappie collected from Conowingo Pond, 1971-1976.

Absolute Relative *
Year N Length Weight Age ‘Fecundity Fecundity
1971 37 190.4 137.7 2.37 27,8C0 236
1972 41 202.4 122.8 3.24 24,600 201
1973 9 213.6 139.8 3.78 24,300 177
1974 32 209.7 147.4 3.44 41,300 300
1975 79 223.5 172.9 3.28 53,500 304
1976 75 209.2 152.2 2.97 37,000 261

* Relative fecundity - number of eggs per gram of fish weight

Source: RMC, 1979a, Table 4.3-2, p. 4-21.
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compensatory fecundity is operable in the white crappie population, the magnitude
has not been sufficient to offset other factors which have effected a reduced
population level of white crappie since 1972. The lower population levels

have been discussed previously in the review of CPUE data. The introduction

of gizzard shad, which competes for the same food resource, is one factor
which complicates the interpretation of the dynamics of the white crappie
population as a functon of the possible compensatory mechanisms. As was
previously noted, the CPUE of white crappie in late 1977 and early 1979 showed
an increase in population abundance compared with some earlier‘years in both
the prenperational period and the operational period. Studies of white crappie
reprodu:tion .ere not performed during 1978-79, a period of operation at the
typically expected two-unit level. However, the results of reproduction
studies, reviewed above, and the most recent CPUE data support a finding that
fluctuations in abundance of white crappie in Conowingo Pond have not been

causally related to operation of Peach Bottom.

Attempts to estimate mortality rates for young-of-the-year white crappie and
channel catfish have been only partially successful. For the 12-year period
of study, 1966-1977, estimates could only be made for three of the years for
each <pecies, i.e., for white crappie in 1969, 1971 and 1974 and for channel
catfish in 1971, 1974 and 1975. Operation oy the plant in 1974 and 1975 was
not typical of the expected two-unit load factor; however, circulating water
pumps were operated at normal levels during the latter half of 1974 and first
half of 1975. Thus, the estimate of total mortality would include typically
expected impingement mortality for young-of-the-year fishes in July-October

1974. This 4-month period corresponds to that segment of the catch curve used
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in estimating tota) mortality rates. Results indicate that the populations of
young white crappie and channel catfish in Conowingo Pond were being lost at
average daily rates of 4.8% and 7.2%, respectively. Impingement rates during
the same period averaged less than one white crappie per day and 24 channel
catfish per day. From these results, it appears that impingement (the major
causal link between plant operation and losses of fishes in the size groups

being studied) made a negligible contribution to the estimated total mortality.

Impingement of white crappie and channel catfish has been greater .uring
winter months than during the July-October period of study considered in the
estimation of total mortality. To place this in perspective, the licensee's
consultant has described winter impingement of white crappie and bluegill to
be equivalent to the sport harvest of a few anglers over the same period of
comparison (Mathur et al., 1977). Winter impingement of channel catfish could
not be put into a similar perspective since few anglers fished for channel

catfish.

Some notable differences have occurred in the sport fishery of Conowingo Pond
in recent years. However, a significant winter fishery had not developed in
the thermal plume area based on a survey conducted through the winter of 1977.
This has been attributed to a lack of suitable access for both boat and shore
fisherman. Anglers who did fish the thermal plume area reported generally

higher harvest rates, especially for walleye.
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A winter fishery for crappi¢ has ceveloped primarily in the lower pond, with
icefishing there accounting for 10% of the total fishing effort throughout the
pond. Fishing in the upper pond was primarily by boat, and catch there was
dominated by smallmouth bass and channel catfish. The seven-foid increase in
smal Imouth bass harvest since a 1960 survey was the most dramatic difference
observed between preoperational and operational periods. This has resulted
from an increase in fishing pressure but also from a five-fold increase in

catch per effort since the 1960 survey.

In the FES, it was noted that some localized fish mortalities had occurred in

the vicinity of the Muddy Run Station intake but that the exact causes for

those fish mortalities were unknown (AEC, 1973, pg. I1I-42). Although the °TS

did not require an operational study on the occurrences of fish kills (other than
impingement at Peach Bottom), the licensee's consultant has continued these
observations incidental to the ETS-required field sampling program. A summary

of the observations for the years 1966-1978 is given in Table lu.

The notable difference in the operational period is the appearance of gizzard
shad in observations of fish mortalities, beginning in 1975. Xills of gizzard
shad in 1975-1976 were attributed to operation of Muddy Run Station, while the
majority of dead channel catfish in 1975 appeared to have died from bacterial
infections. The latter had been a suspected source of mortality based on
preoperational observs * s. The larger kill of gizzard shad, channel catfish,
ana carp observed in 1977 was, at first, thought to have been caused by the
Muddy Run Station; however, the source of mortality was indicated by a subsequent
investigation to have been associated with an oxygen depletion in the tailrace
of the Holtwood Hydroelectric Station. There have been no fish kills causally
related to the discharges from Peach Bottom.
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Species composition of dead fishes observed in July-December during the preoperational (1966-1973) and postoperational

(1974-1978) periods {n Conowingc Pond.

Il

Specles

1976 1977

Glzzard shad
Northern pike
Muskellunge
Tiger muskie
Carp

Golden shiner
Spottail shiner
Spotfin shiner
Creek chub
Quillback

White sucker
Catfish species
Yellow bullhead
Brown bullhead
Channel catfish

Redbreast sunfish

Green sunfish
Pumpkinseced
Bluegill

Smal lmouth bass
Largemouth bass
White crapple
Yellow perch
wWalleye
Unidentifiable
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Limnology (ETS 6.1.7.2) - The purpose of this ETS study was to obtain

sufficient data, on benthic and planktonic organisms and on water quality, to
enable the determination of effects on the "pond ecology" as a result of the
operation of Peach Bottom. The specific objectives of the study were as

follows:

A. For benthic and planktonic organisms--to determine species
composition, distribution, relative abundance and annual and

seasonal variations in relative numbers and biomass.

B. For water gquality--to menitor physical and chemical parameters of
Conowingo Pond; to document and evaluate the ecological effects (if
any) of Peach Bottom operation and the effects of natural phenomena
on the water quality parameters; to draw correlations between the
water quality parameters and the aquatic communities of Conowingo

Pond.

Collection gear to be used in these studies was not specified by the ETS but
have been described in the licensee's reports to the NRC and previously
reviewed for the NRC by Oak Ridge National Laboratory (Adams, et al., 1977).
Sampling frequency has been twice monthly throughout the year except for
missed samples during some winters due to ice cover. Sampling locations were
selected to provide representative data from throughout Conowingo Pond and
more detailed data from the immediate vicinity of the Peach Bottom site. In
general, sampling locations were established and have been consistent since

1967.
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Results of the benthos and planktun studies conducted during initial plant
operation, 1974-1975, were considered in the review performed by Oak Ridge
National Laboratory (Ibid). In their comparison of predicted versas observed
impacts (see Table 1), ORNL identified no significant impacts on the benthic
and planktonic communities during initial plant operation. In our present
review, we have examined the more recent results of the limnological studies,
particularly those results from the 1977-1979 period. Note that this recent
period has been characterized previously in this review as typical of expected

“normal” two-unit operation with regard to power level.

The licensee's consultants have described the variation in the benthic
community via number and biomass densities, species diversity and percent
similarity indices and phylogenetic lists. Comparisons have been made between
stations and between operational status. We have selected the biomass density

data to characterize the observed changes in benthos.

As demonstrated by Table 11, the mean monthly density (recorded in mg dry
weight per 81 inz) has varied between ~ 2.8 in August 1972 and ~ 43.0 in
December 1969. During the operational years, 1974-1979, the range has been
from ~ 3.0 in October 1975 to ~ 40.0 in December 1974. For the recent period
of "normal” two-unit operation, the range has been from ~ 6.1 in September

1977 to ~ 32.8 in June 1979.

In general, the years with low mean biomass densities can be traced to high
river flow conditions (see Table 12). The lower annual mean densities,

recorded in 1972-1973 are attributable to flooding from Tropical Storm Agnes,



TABLE 11

Comparison of the

(1967-1973) and postoperational (1974-1979) periods in Conowingo Pond.

conducted.*

monthly mean biomass of benthos (mg dry weight per 8l in.?) at stations in preoperational
Dashes indicate sampling not

Munth Jan Feb Mar Apr May Jun Jul Aug Sep uct Naov Dec Mean

iye? - - - - - .ol 12.509 12.693 12,994 9.0u2 W. 753 o, loe .38
1968 - - - 10.579 8.087 b.782 14,60y 6. 828 4. 814 15.000 - - 9.98)
1969 - - - - - 27.488 23.055% 14,099 32.25%6 15.600 .12 43.ule 3.9
1970 - - 3v.an 9.239 - 16.672 23.1n 10.811 9.118 15.097 10,88 - La.yy)
1971 - - : - - 3.1 - 18,285 14,989 12.627 8.483 . 165 8.352 13.241
1972 10.5%0 - - 10,155 11.080 11,254 8.045 2.831 5.08Yy 7.33)3 12.922 9.10> B.448
1973 16732 13.000 12,19 y.04y 5.478 3.9 5.211 3.84l b.b14& 12,871 13.087 15.111 Y.l
196 15,895 - 15.614 19.110 16.8uY 21,15 1y.976 14,047 V7. 9ny 42,450 32.2v09 40020 2.9
1975 36.8065 3. 10y 19.081 23.278 18.92v 26,407 15.20 8. 981 y.980 J.uly L. l80 3w 1o, 392
1v/e - 5.096 &, 500 5.2 6. 502 14,058 17.178 14.962 12.027 22,455 20,40y - Li.ulé
1977 - - 18.527 19.728 11,043 14,270 7.931 6.721 6. 136 7.006 12.531 1i.0d¢ ‘2.ule
1378 - - - 12.497 12.884 13.498 20.127 11.525 9.575 20.198 24.804 28.648 16.404

* Source:
**% Source:

RMC, 1979a, Table 2,5-10, p. 2-88.
RMC, 1979b, Table 2.5-10, p. 2-70.




TABLE 12

January 1967-June 1979.

arison of the monthly and annual mean river flow (x 1000 cfs) at Holtwood Dam,

Comp

Light Company.

Data supplied by Pennsylvania Power and

Annual
Mean
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low monthly means from September 1975 through May 1976 are associated with
high flow from Hurricane Eloise; low values during the latter half of 1977 may
be associated with high flows during Spring 1977 and during October-December
of that year. The low value, recorded for 1968, is likely due to missing data
for the winter months and not to river flow conditions in that year. Large
changes in abundance of the commonly occurring species were noted following
Tropical Storm Agnes in 1972, e.g., densities of some common species were
reduced by 3 to 10 times the pre-storm densities while densities of other

common species increased 3 to 30 times the pre-storm densities.

Some differences in benthos density have been recorded at the discharge
station (Sta. 605) relative to the upstream control station (Sta. 601). For
the recent operational period (1977, 1978, and the first half of 1979) the
mean densities at the discharge station were about 60 to 70% less in numbers
and 20 to 75% less in dry-weight than the mean densities at the central
station. This anticipated plant effect is localized and negligible with
regard to the benthic community of Conowingo Pond, which has undergone and

recovered from large natural perturbations affecting the entire Pond.

Results of phytoplankton studies have been presented via concentrations of
plant pigments, an analysis of covariance for total chlorophyll a between the
control and other sampling stations, and a trophic index, the latter being a

measure of the degree of eutrophication.

Early in these studies, it was found that fluctuations in concentrations of

plant pigments were significantly correlated with variations in river flow,




25

i.e., concentrations decreased due to the dilution associated with increased
river flow (IA, 1975, p. ¢-26). ORNL noted the similarity of response g
sharp decline) in chlorophyll a concentrations at all stations in Conowingo
Pong to the increased flow rates during September-October, 1975 associated
with Hurricane Eloise (Adims, et al., 1977, p. 3-99). From these data for
the initial operational period, ORNL further noted that chlorophyll a
concentrations at the discharge (Station 605) were higher than at most
stations, particularly during winter, suggesting a possible beneficial effect

of the heated plume on primary production (Ibid, p. 3-105).

In Table 13, we have constructed a summary of the (total) chlorophyll a
concentrations from the -esults presented in the licensee's (post) operational
reports No. 9, No. 11, and No. 12. This facilitates a comparision of results
from the preoperational period, 1971-73, with the recent operational period,
1977 through mid=1979. The annual means for 1977 and 1978 and the six-month
mean for 1979 were similar to or greater than the preoperational means.
Monthly means differed but means during the operational period were generally
within the range of variation observed in the preoperational period. The
lower monthly mean values observed in September-November, 1977, may be
attributable to high river flow during that period (see Table 12 for com-
parison of river flow). Recall also that high flows associated with Tropical
Storm Agnes occurred in 1972, one of the years used to establish the range of
variation during the preoperational period. Overall, the results for the
operational period, 1974-1978, did not differ significantly from those for the
preonerational period, 1971-73, a conclusion supported by the covariance

analysis performed by the licensee's consultatnts (RMC,1979a).




TABLE 13.

Month Jan

Surface N 36
Min 0.00

Max 10.82

Mean 1.56
Bottom N 12
Min 0.00

Max 1.70

Mean 0.62

Surface N
Min
Max
Mean

wottom N
Min

Max

Mean

4

3.39
.54

~N

COMPARISON OF MONTHLY MINIMUM, MAXIMUM AND MEAN TOTAL CLOROPHYLL a
CONCENTRATIONS (MG/M®) FROM PREOPERATIONAL (1971- 1973) AND OPERATIONAL

(1977, 1978, JANUARY-JUNE 1979) PERIODS IN CONOWINGO POND.
feb  Mar Apr  May Jun  Jul Aug  Sep Oct  Nov
Clorophyll a (Total)
1971-1973
20 31 44 45 41 54 56 49 29 37
000 0.35 066 1.04 4.48 1.31 453 558 3.22 1.70
174 7.06 50.21 117.29 96.84 33.66 92.14 70.06 53.04 40.68
092 218 523 17.29 26.14 15.51 2).25 17.64 16.84 13.3/
5 10 18 21 18 29 28 27 15 19
100 0.9 6.00 3.40 8.14 231 592 4.8 3.20 2.9
235 287 11.79 25.55 47.24 42.42 33.41 40.46 30.14 24.38
175 1.89 3.51 14.36 23.25 15.45 15.51 15.48 13.93 10.67
1977

4 13 14 14 13 14 14 14 14 14
609 2.05 2.09 6.05 274 7.001 59 610 1.96 1.6
9 48 19.54 30.34 41.56 32.69 34.85 29.80 24.91  5.14 12.80
745 851 13.85 22.24 17.37 17.03 17.53 12.42 3.95 5.36
- 10 10 10 10 10 10 10 10 10
- 367 2.65 9.05 544 535 4.4 6.79 3.35 1.9
- 2210 31.38 40.55 30.45 22.17 29.50 23.21 7.36 1.79
= 10.63 14.00 20.83 16.95 15.06 18. 67 14.70 4.8 4.67

Dec Jan-Dec

36 478
0.95 0.00
9.5] 117.29
3.60 13.02

16 218
1.26 0.00
12.10 47.24
4.47 11.93

7 139
3.00 1.61
3.66 41.5%5
3.29 12.18

5 95
2.69 1.96
3.97 40.55
3.53 12.86



Symbol code:

Month Jan
Surface N 2
Hicl 0.34
Max 0.35
Mean 0.35
N -
Min -
Max -
Mean b
Jan

Surface N 2

Min 2.5

Max 5.39
Mean 3.98

N
Min
Max

Mean

19/71-73 and 1977 = RMC,
- RMC,
- RMC,

1978
Jan=Jun,

R I B

&

3

LA

[

o
soo
o
U‘Ns

Numpber of samples (N)

) |

0.35
16.33
5.24

10
0.00
6.74
3.12

No sampling conducted (-)

TABLE 13.

May

12
6.00
21.36
11.61

10
5.39
21.01
11.97

May

14
5.92
41 04
27.00

10
6.26
35.99
26.82

1978, Table 2.3-1,
1979a, Table 2.3-1,
1979b, Table 2.3-1,

(Con't)
1978
Jun  Jul
14 14
9.06 9.45
40.85 51.67
22.37 33.99
10 10
15.53 8.49
34.23 39.96
25.65 29.84
1979
June
14
2.78
50.21
19.68
10
3.75
41.14
20.71
p. 2-27.
p. 2-36.
p. 2-31

Aug

14
9.50
28.32
20.35

10
7.23
26.69
19.92

Sep

14
8.45
37.02
18.64

10
9.37
28.00
19.82

Oct

13
8.35
23.33

10
13.72

33.77
23.23

Nov
14

49.55
27.11

10
13.06

27.65
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The densities of zooplankton in Conowingo Pond have been associated with water
temperature and river flow; i.e., low densities at low temperature and high
flow and high densities at high temperature and Tow flow. This trend was
observed in both preoperational and operational periods (RMC, 1979a, p. 2-43).
variations in total zooplankton density between stations and between years
(1967 through 1978) are summarized in Table 14. One point of note is that the
density at the upstream control station (601) has generally been lower than

that observed at the discharge station (605).

Using analysis of covariance, the licensee's consultint determined that the
adjusted means for the whole pond in 1975 and 1977 were significantly lower

(P < .01) than the adjusted mean for the preoperational period. In contrast,
it was found that tne 1978 adjusted mean density was significantly higher

(P < .01) than the preoperational value (RMC, 1979a, p. 2-44). The licensee's
consultant has suggested that one reason for lower zooplankton densities in
1975 and 1977 was excessive predation by young gizzard shad. As shown in
Table 12, the annual mean river flows in 1975 and 1977 were higher than the
flows for all preoperational years, except 1972 (the year of Tropical Storm
Agnes). Therefore, it appears that high flows may have contributed partially

to the lower densities observed in 1975 and 1977.

The licensee's consultant has provided more detailed information for the
abundant taxa of zooplankton. Where differences in densities have been noted
between preoperational and operational periods, these have not been attri-
butable to plant operation but to natural conditions similarly affecting most

stations throughout Conowingo Pond.




TABLE 14

MEAN NUMBER OF TOTAL ZOOPLANKTON (NO./LITER) AT STATIONS 601-611 IN CONOWINGD POND,
JARUARY-DECEMBER, 1967-1978. (N = Number of Samples)

STATION 601 602 603 604 605 606 607 608 609 610 6il MEAN
1967 49.5 94.9 87.1 101.8 72.8 62.7 194. 5 162.0 - - - 97.3
N 6 7 7 7 £} - 8 9 - - - 60
1968 72.2 80.9 118.6 94.6 - - - - 65.4 101.6 159.4 100.8
N B 7 ) 8 - B - - - - 10 59
1969 47.9 69.5 79.7 - 3E. S 43.2 77.8 42.6 55.8 82.6 - 61.3
N = 1 10 - 10 10 14 ® - 8 - 85
1970 28.3 30.9 26.6 60.5 40. 1 38.5 89.1 47.1 76.0 132.5 101.3 60.9
N 18 18 18 18 20 20 20 e 19 18 18 205
1971 30.7 41.5 45.9 48.1 50. 6 48.0 84.8 78.3 105.3 121.6 110.9 70. 4
N 13 13 13 13 13 13 13 13 14 13 13 144
1972 19. 4 17.9 17.7 3.1 24.17 20. 1 35.7 17.3 23.9 39.8 41.8 26.)
N 19 19 19 19 19 1y 19 19 19 19 19 209
1972 9.6 10.8 10.5 19.0 10.1 11.6 25.5 14.2 19.5 31.8 35.0 17.9
u 21 21 21 20 21 21 21 21 21 21 21 130
1974 16.0 15.7 29.% 40.2 18. 1 20.8 56.0 21.3 26.17 50.2 68.4 33.0
N 21 21 21 21 21 21 21 21 21 21 21 231
1975 8.7 6.7 12.0 12.8 12. 1 12.7 19.4 8.3 10.2 13.7 13.2 11.8
N 20 20 20 20 20 20 20 20 20 20 20 220
1976 41 5.6 6.7 11.5 7.2 8.6 10.5 8.2 9.2 12.7 37.6 1.1
N 18 s 18 18 18 18 18 18 18 18 18 198
1977 20.7 14.2 19.9 5.4 26.3 32.5 22.6 24.3 44.0 36.6 3%.9 28.3
N 19 19 19 19 19 19 19 19 19 19 19 209
1978 20.2 21.6 32.5 53.7 30.2 38.2 55.6 28.3 41.0 43.6 77.9 40.3
[ 17 17 17 17 17 17 17 17 17 17 17 187

Source: RMC, 1979a, Table 2.4-6, p. 2-50.
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The licersee's water quality studies further document the general homogeneity
of Conowingo Pond. Spatial variations in physiochemical parameters are small
compared to seasonal variations, Water chemistry and some of the physical
parameters have been significantly correlated with river flow as were the
benthic and plankton communities, In general, monthly mean values for water
temperature were higher in most months during the operational pericd than

during the pre-operational period.

The contribution of thermal addition's from Peach Bottom to the Pond water
temperature are summarized in Table 15 (AT between intake and dis...cge). In

the recent period (typical of “normal" two-unit operation) from late 1977

through the first half of 1979, the monthly mean AT across the plant has ranged
from 5.6°C in October 1978 to 12.7°C in February 1979, The maximum AT for this
period, as well as for the total operational period, was recorded for the month

of January 1978 (i.,e., 18.7°C). To place the plant thermal inputs into per-
spective, in 13 of the 22 months over the period September 1977 through June 1979,
the mean surface water temperature in Conowingo Pond was higher than the
established pre-operational mean value for the corresponding month (see Table 16).
For the other 9 months, the monthly means were equal to or less than the pre-
operational mean for the same month, Typically, the di fferences between pre-
operational and operational mean values are less during the warmer months of

the year when the cooling towers are operating with higher cooling efficiencies.
Other than the noted localized effects in tha immediate discharge area, we
identified no impacts on the biotic communities due to thermal effluents

from Peach Bottom,



TABLE |5

Monthly susmary of PBAPS operstiom, 1974-1979. Temparature increase (Delta T) of circulsting water
to Conowingo Pond as measured by paired hourly thermograph water temperature readings®. Discharge
structure (532) minus PRAYS intake ($30) - *C.

Hourly Delta T - Plant discharge micus plent intake temperature - In *<

1974% 1975% 1976b 1977% 19780 1979
Moath Mesn Max Mean Max Mean Max Mean Max Mean Max Mean Max
‘an - 5.61 9.6 6.80 9.6 .27 12.5% 11.67 18.7 11.35 18.4
R - - 5.67 9.9 8.57 12.5 8.90 16.1 12.18 16.0 12.70 15.1
e 3.23 5.1 8.84 9.7 7.40 18:) 5.54 10.4 12.50 16.2 11.20 147
“pt 2.32 4.1 8.14 10.2 7.24 11.5 4.68 8.8 ND ND 9.3 12.4
g .98 6.3 4.402 6.1 3.76 9.7 6.67 12.7 6.03 9.3 6.53 10.3
2.14 5.9 3.34 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
Ave ND ND 3.98 6.3 6.94 10.0 4.36 1.3 6.03 7.2
.0 3.84 5.0 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 9.0
Nov 5.88 9.9 3.680 5.1 8.32) 2.2 6.9) 10.7 7.34 9.8
Vec ND ND 6.48 8.0 9.73 14.2 7.27 12.7 11.58 14.0
POOTNOTES :
ND = No Data
UA = Unavailable

a = Reported in (Philadelphia Electric Company 1974) monthly reports (Noe. 9-35)

to NRC and PA. DER in graphic form

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

c = Total number of paired hourly readings equal 37445

Source: RMC, 1979b, Table 1-1, p. 1-2.



TAELE 16

CUtR LNLY PUL:  COMPARISON OF MONTHLY MINIMUM, MAXIMUM AND MEAN SURFACE WATER TEMPERATURE (OC) BETWEEN
PEEOPERATIONAL (1967-1973) AND OPERATIONAL (1977-JUNE 1979) PERIODS.

Jan  Feb Mar  Apr May  Jun Jul  Aug Sep  Qct  Nov Dec  Jan-Dec
1967-1973
N 43 29 32 56 65 164 205 211 149 102 115 56 1227
Min 0.3 1.0 1.1 4.2 13.3 16.1 20,1 23.9 18.6 11.4 5.0 ; 6.1
Max 6.4 5.0 10.6 18.3 18.4 27.8 30.6 29.7 29.4 22.2 14,0 8.3 3u.6
Mean 1.9 2.8 6.5 10.8 15.8 23.3 26.6 26.6 23.8 17.1 9.3 4.8 19.2
Source: RMC, 1978, Table 2.2-1, p. 2-10 (converted from OF).
1977
N 4 4 25 26 26 25 26 26 37 26 26 15 226
Min 1.1 [ W | 3.9 6.4 12.8 210 26.7 24.4 6.4 9.4 7.2 1.9 5.3
Max 5.0 5.6 8.0 19.4 26.1 27.8 30.6 30.8 26.! 20.6 19.4 6.4 30.8
Mean 2.9 3.8 8.3 12.8 19.4 23.8 27.9 27.2 2.8 13.0 12.1 4.4 17.1
Source: RMC, 1978, Table 2.2-1, p. 2-10 (converted from OF).
1978
N 4 4 3 26 24 26 3 42 26 29 33 18 266
Min 1.7 2.8 2.8 8.3 13.0 23.3 23,9 25.6 21,7 13.3 0.0 2.2 , o |
Max 5.3 6.1 4.4 L § 18.9 28.0 31.4 31.7  29.7 20,3 17.8 10.0 N.7
Mean 2.9 4.6 3.9 10.8 15.6 24,7 27.4 28.1 24,7 16.9 13,0 5.8 18.9
Source: RMC, 1979a, Table 2.2-1, p. 2-11 (converted from OF).
1979
(Jan-Jun)
N 4 4 21 3* 37 26 : 127
Min 0.6 3.9 9., 16.7 2.2 2 0.6
Max 1.1 4.4 14.4 21,1 24.4  28.6 - Data Unavailable - 28.6
Mean 0.8 2.6 7.0 13.4 20,3 24.1 15.8

--------——----—----------------------u—---------q -—------------------------—------—--------------------

= number of determinations
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Thermal Plume Mapping (ETS 6.3.a) - The purpose of this ETS study was to

determine the extent of the thermal plume and to select a representative
measurement that would accurately predict pond conditions. Mapping was to be
performed with one and two unit operation, under various conditions of load,
stream flow, operations of hydroelectric plants, meterological conditions and
ambient stream temperature. Details of the thermal monitoring program are
essentially described in Supplement No. 2 to the Environmental Report Operating
License Stage (PECO, 1972). The program includes a network of continuous
recorders and surveys via boat-mounted recorders. The frequency of boat
surveys has been twice monthly or greater. In ORNL's review and analysis of

the hydrothermal studies, it was concluded that:

"PECO has conducted a hydrothermal monitoring program that apparently
exceeds the requirements of the Technical Specifications. The boat
survey data provide a fine resolution for defining the extent of the
thermal plume, while the thermograph data provide adequate information to
establish significant temporal effects. The only complaints pertaining
to these studies is that no boat surveys were made during the early
morning or evening and that there was extengive missing thermograph data
during the preoperational period, as a result of frequent instrument
relocation. The staff's analysis was limited by the absence of good
in-plant data, in particular, data related to cooling tower operation."

(Adams, et. al., 1977, p. 3-162)
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In its Decision issued on March 23, 1979 (ALAB-532), the Board approved both
the stipulation and the accompanying technical specifications "...as fulfilling
the s responsibilities concerning therma! discharges from Unit 3 of the

Peac tottom facility." The licenses for Peach Bottom 2 and 3* were amended

on May 3, 1979, (Amendment Nos. 52 and 52) pursuant to ALAB-532.

Based on the record, summarized above, we conclude thay the purpose of the
Thermal Plume Mapping program, as described in ETS 6.3.a, has been satisfied
with regard to NRC's responsibilities. Any continuing needs ’or thermal plume
mapping during normal operation of Peach Bottom will be those identified by
the EPA and the State of Pennsylvania in the pending Section 316(a) determi-
nation. In discussions with representatives from both EPA and the State, we
have learned that additional thermal plume mapping studies are considered
unnecessary at tha present time (personal relecommunications with R. Greaves
ana J. LaBuy, EPA-Region III. and J. Ulanowski, Pennsylvania Department of

Environmental Resources, December 17-18, 1979).

With regard to ETS 3.1, as revised by License Amendment Nos. 52 ana 52, we find
that the record supports the need for retaining this requirement until a

final determination is reached in the Section 316(a’ proceding. The

staff's objective in ETS 3.1 was to assure that thermal regimes, during

cooling tower outage linked with extreme environmental conditions, were

*The Board noted that action on the stipulated matters would also effect

Unit 2, which shares a condenser cooling system with Unit 3 (ALAB-532,
Footnote 1).
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not detrimental tc & watic biota. Procedures for documentation of the
thermal regimes during such conditions were not duplicated in the revised
ETS 3.1 since these procedures were already specified in ETS 6.3.a. To
avoid an inconsistency in the ETS upon deletion of the latter, we have
found it necessary to incorporate the procedures into ETS 3.1. The

objective of ETS 3.1 remains unchanged.

Impingement of Fishes: Report Levels (ETS 4.1) and Monitoring Requirements

(ETS 5.1) = These ETS require a determination and reporting of the amount of

fishes impinged on the intake screens. Prior to Amendment Nos. 44 and 44, the ETS
also required a special study of impingement in ETS 6.1.b. In the EIA
supporting Amendment Nos. 44 and 44, the staff concl'ied that the impingement impact
was insignificant, justifying termination anc deletion o7 the special study

from the ETS. Based on the staff's previous EIA, we find that ETS 4.1 and

ETS 5.1 are unnecessary and should be deleted. Further support for this

action has been given by the licensee's successful demonstration to EPA (July

1978) pursuant to Section 316(b) of the Clean Water Act.
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Basis and Conclusion for Negative Declaration

We have reviewed the proposed amendments relative to the requirements set
forth in 10 CFR Part 51 ard the Council of Environmental Quality's Guide-
lines, 40 CFR 1500.6. We have determined that the proposed license amendments
do not authorize a change in effluent types or total amounts nor an increase
in power levels and will not result in any significant environmental *impact.
We have also determined that there will be no significant environmental

impact attributable to the proposed issuance of these amendments which has

not already been predicted and described in the Final Environmental Statement
issued by the Commission in April 1973. Therefore, the staff has found that
an environmental impact statement need not be prepared, and that a negative

declaration to this effect is appropriate.



