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INTRODUCTION
The ecology of York Haven Pond near the Three Mile Island Nuclear
Station (TMINS) has becn'under investigation since February 1974.
Studies initiated inm April 1974 .uclude analysis of ambient water
quality, ichthyoplankton (far-field), ichthyoplankt. o entraimment,
macroinvertebrates, fish population dynamics, impingement of fishes,
creel survey, and thermal plume mapping.

This report discusses the progress of iavestigations conducted in

September 1980’



Objectives: To determine compliance with the noaradiological
(aéuatic) environmental monitoring programs specified in sectionms
3.1.1.a.(4), 3.1.2.2., 4.2, and 4.6.1 of the ETS and to insure that
said programs are performed as detailed in the Generatiom Procedures
Manual.

Progress: Compliaucc.with all programs specified in the ETS and
detailed in the Procedures Document was achieved in September (Table 1).
The Fall population estimate of fishes program was begun on 29
Septeuaber.

A program by program summary of the progress for Septenber follows.

MACROINVERTEBRATES

Objective: To describe the diversity and distribution of the
benthic macroinvertebrates occurring at the five benthos sampling
stations near TMINS.

Progress: Replicate (4) benthos samples were taken om 8 and 22
September (Table 1). Enumeration and determination of dry weights of
the macroinvertebrates have been completed through 22 September;
identification of specimens h.s been completed through 21 July.
ICHTHYOPLANKTON

Objectives: (1) To determine the species compositionm, abundance,
and distribution of ichthyoplankton in York Haven Pond; and (2) To
investigate ichthyoplankton entrained at TMINS Unit 1 and 2 Intakes.
EAR-FIELD

Progress: Identification of all 1980 specimens was completed

and computer input of lata for table generation was begun.



ENTRADNMENT
| Progress: Digital flowmeters were calibrated and most tables for

the 1980 annual report were completed in preliminary form.
IRAPNET

Objectives: (1) To determine the distribution and rciative
abundance of fishes in the Three Mile Island area vulnerable to
trapnet; (2) To provide specimens for movements studies; (3) To
monitor th: o.currence of diseased fishes; (4) To provide specimens
for radiation analysis; and (5) To determine reproductive status for
fishes throughout the year.

Progress: Samples were taken on 8-10 and 22-24 September
(Table 1). A total of 293 fish of 14 species was taken on 8-10
September (Table 2). Most fish (135) and greatest biomass (9.37 kg)
occurred at Station 11A2 while most sp:cies (10) were found at 11A3.
The pumpkinseed (52.6% of the total :atch) and bluegill (23.27%) were
most abundant. One young American shad was collected at Statiom 11A3.
One brown bullhead, 8 chanmnel catfish, and 5 rock bass were tagged.
Recaptured fishes included one channel catfish and one rock bass. One
rock bass and ome bluegill were parasitized by anchor worms. Two
pumpkinseed were found dead in the trapnmets. Three male pumpkinseed
were ripe.

A total of 347 fish of 13 species was taken om 22-24 September
(Table 3). Most fish (119) were taken at Stations 11A2 and 11A3,
most species (10) at 982, and greatest biomass (18.11 kg) at 11A2. The
pumpkinseed (34.6% of the total catch), bluegill (33.7%), and black
crappie (13.5%) were common. Thirteen ;:hamel catfish, 2 brown bullhead,

and 3 rock bass were tagged.



One previously tagged rock bass was recaptured. One pumpkinseed
was found dead in the trapnets and one bluegill exhibited a hole on
the isthmus between the branchiostegals.

One dead quillback was observed in September.

SEINE

Objectives: (1) To determine the species composition of fish
upstream and downstream from the TMINS Discharge vulnerable to seine;
(2) To determine the relative condition factor for important species;
and (3) To determine the reproductive status for fishes throughout the
year.

Progress: Collections were made at the 10 stations on 9 and 23
September (Table 1). A total of 1,300 fish of 16 species was taken on
9 Sep.cmber (Table 4). Most fish (395) occurred at Statiom 10B5 while
most species (10) and greatest biomass (355.6 g) were found at 1A2.

The spottin shiner (62.0% of the total catch) and pumpkinseed (17.9%)
were common. Anchor worms parasitized the spotfin shiner (4 specimens)
and bluntnose minnow, fallfish, shorthead redhorse, and smallmouth bass
(1 each)., The following fishes bore slight black spot infectionms:
spotfin shiner (92 specimens), bluntnose minnow (31), fallfish (19),
white sucker (3), shorthead redhorse and bluegill (2 each), and rock
bass and tessellated darter (1 each). Three spotfin shiner bore
moderate black spot infections and one tessellated darter was parasitized
by a leech.

A total of 1,573 fish of 17 species was taken on 23 September
(Table 5). Most fish (499) were takenm at Statiom 9B6, greatest
biomass (507.7 g) at 10A2, and most species (8) at 1A2 and 4A2. Common
species included the spotfin shiner (43.07 of the total catch),

pumpkinseed (28.0%), bluegill (12.3%), and spottail shiner (10.5%).
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The following fishes bore slight black spot infections: spotfin
shiner (43 specimeus), bluntnose mimnow (13), fallfish (7),

gpottail shiner (3), and white sucker and smallmouth bass (1 each).
Anchor worms parasitized 4 pumpkinseed, 2 spotfin shiner, 2 bluntnose
minnow, and 1 smallmouth bass. Moderate black spot infections were
observed on one spotfin shiner and one bluntnose minnow. Leeches
parasitized two tesoellated.dartcr. One spotfin shiner had a
deformed mouth.

No pattern of parasite infection ou anomalies was cbserved with
respect to the locatiom of TMINS for either September sample date.
DMPINGEMENT OF FISH

Objectives: (1) To determine the numbers and species impinged
on the river water intake screems; (2) To determine day-night differences
in impingement frequency; and (3) To determine the extent of mortality
of impinged fish.

Progress: Impingement surveys were conducted on 11-12 and 25-26
Septemb: - at the TMINS Unit 1 and 2 Intakes (Table 1). Unit 1 impinged
30 fish of 4 species weighing 112.3 g; most fish were young and all but
nine were dead (Tables 6 through 9). Fish biomass and numbers were
highest during the 11-12 September survey. More fish were collected
at 2000 h than during the other survey periods. The estimated
impingement from Unit 1 for September was 450 fish weighing 1,684.5 g
(3.7 1b).

Unit 2 impinged 12 fish of 6 species weighing 143.9 g (Tables 10
through 13). Most fish were juvenile and dead. Most fish were impinged
during the 25-26 September survey, however the greatest biomass of fish
was impinged during the 11-12 Septemter survey. The estimated impingement

for September from Unit 2 was 180 fish weighing 2,158.5 g (4.8 1b).
The total estimated impingement at TMINS during September was 630

f£ish weighing 3,843.0 g (8.5 1b).



ELECTROFISHING

. Objectives: (1) To provide specimens for radiation amalysis and
movement studies; and (2) To determine the relative abundance of fishes
vulnerable to electrofishing in various parts of York Haven Pond.

Progress: Sampling was conducted on four nights in September
{Table 1). Twenty-four collections in 12 zones yielded 650 specimens
of 17 species (Table 14). The pumpkinseed (149 specimens), smallmouth
bass (141), quillback (89), redbreast sunfish (61), and walleye (56)
werc aost abundant. A total of 56 fish was tagged for movements
studies.

MOVEMENTS OF FISHES

Objective: To determine if fishes in waters receiving the TMINS
effluent mix with fishes from other areas.

Progress: A total of 112 fish was tagged and 9 previously tagged
fish were recaptured in September. Recaptured fishes included the
channel catfish (1 specimen), rock bass (6), smallmouth bass (1), and
largemouth bass (1). The largemouth bass made a 0.8 km complex
movement 2cross the west channel from Shelley Island to the west shore
of the reservoir. The remaining fishes were recaptured in the same
zones in which they were tagged.

CREEL SURVEYS

Objectives: (1) To determine the extent and success of sport
fishing; and (2) To determine information on angler residence and use
of catch.

Progress: Creel surveys were conducted in all areas om 5, 20, 22,
and 28 September (Table 1). The 393 anglers interviewed fished 754.05
hours and caught 763 fish (Tables 15 through 18). The actual harvest

was 297 fish or 38.9% of the total catch.



The mean catch per effort (c/e) was 1.0l. Most anglers (232), most hours

fished (478.80), largest catch (503), largest harvest (143}, and
highest mean c/e (1.05) occurred at the General Reservoir.

Smallmouth bass (452 specimens) were caught in greatest oumbers.
Other common species included the channel catfish (85), unidentified
sunfishes (48), rock bass (36), redbreast sunfish (34), and bluegill
(31). .

Approximately 80% of the anglers interviewed lived im Yerk or
Dauphin counties. Most of the anglers reported they eat some of
their catch.

AMBIENT WATER QUALITY

Objective: To determine concentrations of selected water quality
parameters in ambient river areas and the TMINS effluent.

Progress: Water quality samples were collected on 8 and 22 September
at the five river stations (Table 1). Data were amalyzed and tabulated;
results are presented in Table 19.

On 8 September values for pH, sulfate, and total dissolved solids
were highest at Statiom 1Al (located above the TMINS Discharge);
dissolved oxygen and alkalinity were highest at 1A2. Values for
turbidity, total copper, and total zinc (11Al) and water temperature
and dissolved copper (9B1) were highest at Statioms at or below the
Discharge.

On September 22 values for sulfate, total dissolved sol.ds, and
total copper were highest at Statiom lAl; dissclved oxygen and alkalinity
were highest at 1A2. Water temperature was highest at Statiom 9Bl.

Parameters, for which State water quality criteria have been

established, were not exceeded at any station om 8 or 22 September.



* Objectives: (1) To determine temperature data; (2) To define the
discharge plume; and (3) To check the accuracy of the analytical plume
model.

Progress: Thermal plume mapping was conducted on 24 September
(Table 1) in conformance with the requirements that a plume map te dome
when river flow declines boiav 10,000 cfs (283.2 o /s). During the 24
September mapping river flow was 4,080 cfs (115.5 m3/s); maximm AT at
the Discharge was 0.3 C (Table 20). Maximum river water temperature was
23.6 C recorded at 20 ané <0 m offshore 1900 m downstream of the Discharge.
The plume extended 150 m downstream of the Discharge and was detected
out to 40 m offshore (25 m downstream of the Discharge).

POPULATION ESTIMATES OF FISHES

Objectives: (1) To determine if differences exist inm fish
populations between areas receiving the TMINS effluent; and (2) To
estimate populations in other areas available for recruitment.

Pro;ress: Sampling for Fall 1980 population estimates was
initiated on 29 September (Table 1), Sampling will continue until

enough marked fish are recaptured to compute estimates.



Table 1

Sampling conducted in compliance

with the Generation Procedures Manual in September 1980.

Sep Sep Sep sep “Sep

PROGRAM 1-6 7-13 14-20 21-27 28-30
Macroinvertebrates X X
Ichthyoplankton: 1

Far-Fleld

Entraimment
Trapnet X 'x
Seine X X
Impingement of Fish X X
Electrofishing X X
Movements of Fishes X X X X
Creel Surveys X X X X
Ambient Water Quality X X
Thermal Plume Mapping i X
Population Estimates of Fishes

1 Program terminated for 1980 as of 31 August.
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Table 4

Fishes taken by seloe on 9 September 1980 aear THMINS.

Siatien  TAQE-LJR3 TM-ADE-1083  TM-AQE-16A3 IM-AQE-IAZ _ TM-AQE- AGE-10A7  TM-AQE-9B6 _ DN-AQE-#%L _ TH-AQP-98)  TH-AQE-4s3 _ Totel _ % Cetch
Time 083) 1133 0853 0923 1003 1028 1040 1054 1 09
Alr Temp (C) 2.0 %0 185 200 2.0 1.0 2.0 .5 22.0 & 0
Water Temp (C) 2.5 3.0 2.5 229 3.0 235 % 0 135 3.5 P -
Dissclved Oxygen (mg/l) 9.5 4.8 1.8 9.6 LY 8.1 2.7 8.3 L 108 ~
L 89 LN 8.2 8.2 7.9 7.8 1.8 8.1 8.2 8.2
Secchi Disc (cwm) 38 56 9 “h 51 “6 61 61 56 36
River Stage (=) 1.08 1.08 1.08 1.08 1.08 1.08 1.08 100 1.08 1.08
Weather Clear Pactly Clear Clear Clear Clear Clear Cless Parcly Clear

Cloudy s : Cloudy - ke
No. of Specimens 16 39 114 238 246 “2 5 19 68 99 1300
No. of Specles 6 9 3 10 s S 6 4 b 7 18
No. of Mauls 3 8 3 4 3 & B = . 3 4 48 =
Golden ehiver - 3 - - - - - - - - 3 6.2
Spottail shiner 1 s - 22 - - n 2 - L3 (1] 5.3
Swallowtatl shioer . 1 - - - - - - - - 1 01
Spotfia shiner 2 348 12 53 201 - 13 12 43 1 80s 62.0
Mimic shioer - 1 - - - - - - - - 1 0.1
Sluntoose sinoow - L) - 4«0 1 - 1 - - s o4 &9
Falltish i - - 3 - 16 - - - - 20 1.3
White sucker - - - 1 - 2 - - - - 3 0.2
Northern hog sucker 1 - - 1 1 ? - - i - 'Y o
Shorthead redhorse - - - - - - - B B - . 0
Rock bass » » » - ® - - - - 1 1 0.1
Pumpkioseed 1 10 1 102 13 19 1 4 11 69 m 179
Blucglll - 0 - L) t 2 3 . - 12 3 b ] 58
Serllmouth base 1 - 1 - | - 2 1 1 - 7 05
Black crapple - i - - - - - - - - 1 o1l
Teszeellated dargeg - - -) oar % -~ = ") [RNCAPTORS. .. = 1 & 0.3

* Clear to bottom st indiceted depth.




Flshes taken

AQE-98)  TH-AQE-4A2 % Cossh

09406

25 .0
LT ]
12.0
8.6
L1
0. 9%
Fartly
1 Y
51




Table 6

Numbers of fishes impinged at the Unit 1 Intake during a 24-h impingement survey on 11-12 September 1980.

Date
Time

Volumetric Flow Rate (m>/s)

Number of River Water Pumps:
Nuclear Service
Secondary Service

Decay Heat
Intake Veloc lsy (em/8)
River Flow (m”/s)
Adlr Temp (C)
Water Temp (C)
Condition of Fish

11
2000

0.84

WV O =

115.5
23.0
24.0

Alive

Dead

12
0400

0.84

WO -

115.5
18.5
23.0

12
1200

Alive

Dead

Total

Channel catfish
Rock bass
Pumpkinseed

Bluegill

1

1

U S

Alive _Dead

=wo 1~

Total

O

oo |~ O

Td W

l: 1O e

12

Table 7

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on

11-12 September 1980.

Species Fork Length Range Reproductive Status Total Weight Total Number
(S5 oups) (g)

Channel catfish 66-70, 91-95, 106-110 1 Young, 2 Juvenile 30.5 3

Rock hass 61-65 1 Young 5.8 1

Pumpkinseed 21-25, 41-65 11 Young, 4 Juvenile 37.6 15

Bluegill 56-60 1 Juvenile 3.4 1

Total 77.3 20

7
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Table 8

Numbers of £ishes impinged at the

Unit 1 Intake during a 24-h impingement survey on 25-26 September 1980.

Date 25 26 26
Time 2000 0400 1200
Volumetric Flow Rate (m’/s) 0.84 0.84 0.84
Number of River Water Pumps:

Nuclear Secvice 1 3 1

Secondary Service 1 1 1

Decay Heat 0 0 0
Intake VQIocisy (cm/8) -6 -6 -6
River Flow (m’/s) 110.7 108.4 107.6
Air Temp (C) 19.5 18.0 19.5
Water Temp (C) _20.0 20.0 20.0 JTotal
Condition of Fish Alive _ Dead Alive Dead_ Alive _ Dead Alive Dead
Channel catfish - - - - - N T - 1
Rock bass - - - 1 - 1 -
Pumpkinseed 1 - 1 - 5 - 7
Bluegill - 1 - - - - - 1
Total - 2 - 1 1 6 1 9
Table 9

Summary of lengths, weights, breeding condition, ani numbers of fishes impinged at the Unit 1 Intake on
25-26 September 1980.

St

Specles Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) Az)

Channel catfish 66-70 1 Young 3.9 1

Rock bass 61-65 1 Young 6.1 1

Pumpkinseed 26-30, 46-60, 66-70 4 Young, 3 Juvenile 24.0 7

Bluegill " 6-40 1 Young 1.0 1

Total 35.0 10




Table 10

Numbers of -fishes impinged at the Unit 2 Intake during a 24-h impingement survey on 11-12 September 1980.

Date 11 12 - 12
Time 2000 0400 1200
Volmetric Flow Rate (m3/s) 1.58 1.58 1.58
Number of River Water Pumps:

Nuclear Service 1 1 1

Secondary Service 1 1 1
Intake Velocity (cm/s) -4 A ol
River Flow (m3/e) 115.5 115.5 115.5
Air Temp (C) 22.0 17.0 25.0
Water Temp (C) 240 22.0 23.0 . Total
Condition of Fish Alive Dead Alive Dead _ Alive  Dead _Alive _ Dead
Channel catfish - - - 1 1 1 | 2
Redbreast sunfish - 1 - - - - - 1
Pumpkinseed - - - 1 - - - T
Total - 1 s 2 1 1 ) . 4
Table 11
Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 2 Intake on
11-12 September 1980.
Species Fork Length Range Reproductive Status Total Weight Total =l..

(5 mm groups) ()

Channel catfish 56-60, 81-85, 96-100 2 Young, 1 Juvenile 20.6 3
Redbreast sunfish 141-145 1 Adult 72.7 1
pPumpkinseed 81-85 1 Juvenile 10.7 1
Total 104.0 5

91

- —— -

et Gt & - -




Table 12

Numbers of fishes impinged at the Unit 2 Intake during a 24~h impingement n;zrvey on 25-26 September 1980.

Date 25 2¢ 26
Time 2000 0400 1200
Volumetric Flow Rate (ma,'o) 1.58 1.58 1.58
Number of River Water Pumps:

Nuclear Service 1 1 1

Secondary Service 1 1 1
Intake Velocity (cm/s) -7 -7 -7 .
River Flow (m/s) 110.7 108.4 107.6
Air Temp (C) 18.0 18.0 20.0
Water Temp (C) 20.0 20.0 20.5 Total
ondition ish Alive __ Dea Allve Dead Alive Dead Alive Dead
Rock bass - - 1 - - - 1 -
Bluegill 1 1 1 » - 2 2 3
Tesselliated darter - 1 - - - - - 1
Total 1 _ v 5 - s 2 __3 4
Table 13

Summary of lengths, weights, breeding condition,

25-26 September 1980.

and numbers of fishes impinged at the Unit 2 Intake on

Species Fork Length Range Reproductive Status Total Weight Total Number
(5 mm groups) ()

Rock bass 61-55 1 Young 16.4 1

Bluegill 56-65, 71-75, 91-95 5 Juvenile 22.7 5

Tegsellated darter 41-45 1 Juvenile 0.8 1

Total - os 39.9 4
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Table 15

Creel Survey date from the GR for ssch survey day fo Septesbar 1980

Day S Fret 20 Sat 22 wou 28 Sun
Weather Partly Cloudy Overcasc, Pactly Cloudy, Clear
Partly Cloudy Clear
River Stage (w) 0.9 0.94 0.%% 0.9
Alr Tesparaturs () 30 7.0 8.5 2.0 6.0 5.3 7.0 3.5 8.5 17.5 23 2o
2.4 ..-23.3 263 203 163 193 193

Times:

a) moraiag /0900-1300) - - - )

b) afternoca (1301-1700) b b b L)

€) - 1 5 £ £ S T | TOTAL
Total Per Time Perlod:

Aaglers s L3 i 32 b 9 13 - 3 3 3 53 4l m

¥leh Caught 16 5 17 102 v & 8 14 - 88 ot 65 503

Fleh Kept 3 1 3 % 14 19 . - i 20 19 143

Hours Flshed 1200 155 1450 10013 51 7% 8.3 4.5 1100 - 68 50 76 .80 85 7% 478 80
= Susll‘l“?_u y L3 o3 1.2 1.0 o2 1.6 016 1.21 - . SN % - 1N | — V. - —

y Totals:

Anglers 7 70 10 123

Flah Caught 38 186 23 %4

Flsh Kept 7 57 9 0

Houre Flshed 42 .00 180 25 5 .50 231 .05
. Cagch/Blforg (h) 9.90 Q.94 2.97 1,10
Specles L) b (3 . i . s LY | . R Tosal
Carp - - - - - - - - - ik - - ix - 1
Channel catfish iR ® - b1 4K 1T 2 n - K Sk - - L1 16n 3
Rock bass R = . 1K 4R 2K 6R 1 1% x 2R - Ix I k2R 6 IR ISK L n
Redbresst sunfish - - - - - L LY x w - “x - 2 19 - 19
Puophinssed - - - - - oK - - - - - - oK - 6
Bluegtll - - - - - x ir - - - K .y - ax i b ]
Sunfishes (Lepomis epp.)} - - - 2% BR 2k W - - - - ™ m i “ im E1
Ssmallmouth bass 3K 1OR 1K 2% Ik LAR 20K GIR 6K 4R 27 BL ™ - 20K GOR NPK T2Riae SAR O BXX 29688 EL1Y
Black crapple - - - - - - - - - - i - x - H
Walleye AR s = & : > 2 2 - Wy V-t L - - 113 1
1 General identification.
R Released

K Kept.

oz
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Teble 18

Creal Survey data from the YHGS for each survey day (o Septesher 1980

Day S ¥ri 20 Sat 12 won 28 Sun i
Weather Partly Cloudy, Overcast, Partily Clouwdy, Clear
Overcast Clesr Clear

River Stage (w) 2.93 0.94 Q.34 0.91
Alr Temperature (C) 7 00 7.0 7.0 213 % 60 s m.0 .0 20 2200
Hater Tempecgture (C) 273 200 203 200 3.5 265 243 219 279 200 205 205
Times:

a) moraiog (0900-1300) - o . -

b) afterncoa (1301-1700) b b b b

- s s < 3 _XUIAL

Total Per Time Period:

Aoglers 7 = . 16 20 1 2 3 10 21 20 14 149

Filah Caught vp 22 ie 16 12 ba) 9 - 8 32 1n " P31

Flah Kepe » i b " 9 13 3 - ’ J k) 2 1%

Hours Flahed 16.7% 1415 .00 17.7% 10 1.2 4.00 0.40 6.60 36.8% 075 20.80 %2 .50

" — R 2.23 - 1.2 .87 03 0.29 0.9

Day Totals:

Anglers n 58 15 S

Fish Caught 2 b} 18 49

Flah Kept 58 3 10 18

Mours Flahed 39.% 103 .60 i1.00 88.00
. Cagrch/Etfoxs (h) .41 8.31 1.33 Q.38
Specles . b s A b s U - P A ) £ I e
Carp = = - r X - - - - " 1K - Sk 10w 15
Channe! cacflah 4K I W x - x I ox 3 iR - 1k - - I I 25k im 52
Rock bass - ix - ix » ix - - - - - - »® - »
Redbreast sunfish 13 - - 1k iR 113 - - ix x - - 12x in 13
Pumpkloseed - ix - - - x - - K i - - - 5K R s
Blueglll 1 1x 13x - - - - - - ix - - - 16% - 1%
Sunflshes (Lepomig epp.) Sk - - 4k Ir - » in - - - 1L - & 1 17
Swallmouth base ik = “R X x 11 x K r - i I IsR 6K IR ' Im ISk mm £
white crapple 3k - - - - - - - - - - - w - 3
Black crapple 14 - - wn e - - - - - - - (%1% - v
Yellow perch - - - - - - K ix s F}

F

Walleye

1 Geners!l ideatificacion.
R Released .

K Kept .
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