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INTRODUCT ION
The ecology of York Haven Pond near the Three Mile Island Nuclear
Station (TMINS) har been under investigation since February 1974.
Studies initiated in April 1974 include analysis of ambient water
quality, ichthyoplankton (far-field), ichthyoplankton entraimment,
macroinvertebrates, fish population dynamics, impingement of fishes,
creel survey, and thermal plume mapping.

This report discusses the progress of investigations conducted in

December 1981,
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COMPLIANCE WITH ENVIRONMENTAL TECHNICAL SPECIFICATIONS (ETS)

Objective: To determine compliance with the nonradiological
(aquatic) envirommental monitoring programs specified in s=2ctions
3.1.1,a.(4), 3.1.2,a,, 4.2, and 4.6.1 of the ETS and to insure that
said programs are performed as detailed in the Generation Procedures
Manual.

Progress: Compliance with the impingement program specified in
the ETS and detailed in the Procedures Document was achieved in December
(Table 1), Compliance with all other programs was hampered by ice cover
on York Haven Pond during the weeks of 13, 20, and 27 December.

The macroinvertebrate, trapnet, seine, electrofishing, and water
quality programs were completed once in December; ice cover prevented
additional sampling during thLe month.

The creel survey program was conducted in all areas on 5 December.
The third creel survey period (1701-2100 h) was not conducted on 5
Lecember at the East Dam, West Dam, and General Reservoir areas duc to
darkness., On 11, 14, and 20 December the creel survey program was
limited to the York Haven Generating Station as all other areas were
inaccessible due to ice cover.

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

CRO R

Ob jectives: To describe the diversity and distr‘bution of the benthic
macroinvertebrates occurring at the five benthos sampling stations in the
vicinity of TMINS,

Progress: Replicate (4) benthos samples were taken on 3 December

(Table 1), Enumeration, determination of drv weights, and identification



of the macroinvertebrates have been completed through 3 December.

Ice cover prevented the collection of a second December sample,
JCHTHYOPLANKTON

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

ar-Fie

Progress: Final printouts of day and night rumning tables were
proofed and corrected. Species diversities were computed and length
frequency tables were completed. Work on figures of overall denmsity
and species composition was initiated.
Entrainment

Progress: Entrainment estimates for individual species were
calculated and tabulated, Work was initiated on the methods sectiom

of the 1981 report.

JTRAPNET

Objectives: (1) To determine the distribution and relative abundance
of fishes in the Three Mile Island area vulnerable to trapnet; (2) To
provide specimens for movements studies; (3) To monitor the occurrence of
diseased fishes; (4) To provide specimens for radiacion analysis; and (5)

To determine reproductive status for fishes throughout the year.

Progress: Samples were taken on 1-3 December (Table 1); twenty-
seven fish of six species were taken (Table 2), Most fish (20) were
taken at Station 1A3, most species (3) at 1lAZ, and greatest biomass (503 g)
occurred at 982, The spottail shiner comprised 70,47 of the total catch,
One smallmouth bass had a fungus on its anal fin and left side and one

white crappie had anchor worms at its branchiostegals and mandible,



River ice prevented the collection of a second set of December

samples.

Summary tables for the 1581 report were generated.
SEINE

Objec-ives: (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 2 December
(Table 1), A total of 4,409 fish of 10 species was taken on 2 December
(Table 3). Most fish (3,195) and greatest biomass (290.2 g) occurred
at Station 13B5, Most species (7) occurred at both 13BS and 4A2., The
spotfin shiner was the most abundant species at all stations and comprised
97.9% of the total catch. Glochidia parasitized 23 spotfin shiner, 7
swallowtail shiner, 5 pumpkinseed, 3 con:ly shiner, 3 bluntnose minnow,
2 mimic shiner, 1 rock bass, 1 bluegill, and 1 tessellated darter. Slight
black spot infestations were observed on 99 spotfin shiner, 1 bluntnose
minnow, and 1 tessellated darter. One bluntnose minnow bore protozoan
cysts and one rock bass was parasitized by a leech. One spotfin shiner
exhibited spinal curvature,

Seining was attempted on 14 December but was abandoned due to snow
and/or ice cover at eight of the 10 stations. Ice cover prevented any
further sampling in December.

JIMPINGEMENT OF FISH
Objectives: (1) To determine the numbers and species impinged on



the river water intake screens; (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 9-10 and 21-22
December at the TMINS Unit 1 and 2 Intakes (Table 1), Unit 1 impinged
6 fish of 5 species weighing 8.0 g (Tables 4 through 7). Most fish were
young and half were dead., Fish numbers and biomass were highest during
the 21-22 December survey, More fish were collected at 2000 h than
during any other survey period, The estimated impingement for Unit 1
for December was 93 fish weighing 124.0 g (0.3 1b).

Unit 2 impinged 8 fish of 4 species weighing 15.0 g (Tables 8
through 11), Most fish were young and dead., Fish numbers were highest
during the 21-22 December survey and biomass was highest during the
9-10 Decembe - ~« The estimated impingement for December for Unit 2
was 124 fish weighing 232.5 g (0.5 1b).

The total estimated impingement at TMINS during December was 217

iish weighing 356.5 g (0.8 1b).

ELECTROF ISYING
Ob jectives: (1) To provide specimens for radiation analysis and

movements 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 two nights in December (Table 1).
Ice on the river prevented a second set of samples in December. Twelve
collections in 12 zones yielded 112 specimens of 15 species (Table 12).
The rock bass (40 specimens), walleye (16), pumpkinseed (10), and
bluegill (10) were most abundant. Twelve fish were 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: Twelve fish were tagged in December, No recaptures
were reported.
CREEL SURVEYS

Ob jectives: (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 on 5 December,
but the third survey period was not conducted at the East Dam, West Dam, and
General Reservoir due to darkness (Table 1). On 11, 14, and 20 December ice
conditions limited surveys to the York Haven Cenerating Station (YHGS).

The four anglers interviewed fished 1.25 hours; no fish were caught
(Tables 13 through 16), Two of the anglers were interviewed at the
East Dam and two at the YHGS.

Angler residence was equal between York (2) and Dauphin (2)
counties. All four anglers reported they eat some of their catch.

IENT WATER

Ob jective: To determiiie the concentrations of selected water quality
parameters in ambient river areas and the TMINS effluent.

Progress: Water quality samples were collected on 3 December at the
five river stations (Table 1). Data were analyzed and tabulated; results
are presented in Table 17, Ice cover on York Haven Pond prevented a
second water quality sampling in December,

On 3 December values for pH and sulfate were highest at Station 1Al

(located above the TMINS Discharge). Valuecs for turbidity and tetal zinc



(11A1), alkalinity (11A2), and total dissolved solids (9Bl) were highest
at stations loczted at or below the Discharge.
Paramecers, for which State water quality criteria have been

established, were not exceeded at any station on 3 December,



Table 1

Sampling conducted in compliance with the Generation Procedures Manual

in December 1981,

Dec Dec Dec Dec Dec

PROGRAM . 1-5 6-12 13-19 20-26 27=31
Macroinvertebrates X
Ichthyoplankton: 1

Far-Field

Entrainment
Trapnet X
Seine X
Impingement of Fisgh X X
Electrofishing X
Movements of Fishes X
Creel Surveys X X X X
Ambient Water Quality X

1 Sampling terminated for 1981 as of 31 August.



Table 2

Fishes takes by trapnet on l-3 December 1981 near TMINS.

Stagion TM-AQE-1AD TH-AQE-1IAZ TH-AQE-1IAD DI-AQF-982 Total A Cesch
pate 1-2 2-3 1-2 2-3 1-2 2-3 1-2 2-3
Time 1407-1406 1410-1400 1358-1349 1351-1340 1351-153% 1347-1329 1339-1330 1332-132%
Alr Temp (C) 1.5, 10.0 10.0, 8.0 1.9, 10.0 10.0, 7.0 1.0, 15,0 10.0, 5.5 1.5, 10.0 10.0, 6.5
Water Temp (C) 2.5, 4.0 4.0, 5.0 2.5, &.9 4.0, 5.0 3.0, 4.0 4.0, 4.5 2.5, 4.0 4.0, 4.5
Dissolved Oxygen (mg/l) 12.6, 12.6 12.6, 12.3 12.7, i2.8 12.8, 12.6 12.8, 127 12.7, 12.4 12.8, 127 12.7, 12.8
pH 7.6, 7.2 73, 1.3 7.6, 7.3 7.3, 7.3 7.6, 7.4 7.4, 7.4 2.8, 13 7.3, 7.4
Secchi Dis: (ecm) 153, 86 86, 152 163, 66 66, 130 150, 66 66, 147 155, 64 64, 142
River Stans (m) 1.29, 1.29 1.29, 1.3 1,29, 1.29 1.29, 1.3 .29, 1.39 1.29, 1.30 1,29, 1.9 1.29, 1.3
Weather Light Rain Ciear, Light Rain, Partly Cloudy, Light Rain, Clear, Light Rain, Clesr,
Clear Pagtly Cloudy 31
No. of pecimens 17 3 3 1 1 | 1 27
No, . Specles L 2 > L] 1 L ! §
S .call shiner (%] 2 - - - - - 19 70.6
Fa.lfish - . - - 1 NO - - 1 3.7
Shorthead redhorse - - 1 - - 1 - 2 7.4
Rock hass \d 1 - - - FIs¥ - - 1 3.7
Smallmouth bass - - 1 8 - - - 1 3.7
- - 1 1 - TAKEN - 1 3 11,1




Table 3

Fishes taken by selne ~a 2 December 1781 near TMINS.

= lotal A Cagch
Time 1201 0901 1140 1120 1038 1017 0957 0942 0926 1100
Atr Temp (C) 6.5 2.0 6.0 5.5 4.8 4.0 3.8 1.0 3.0 5.0 b=
Water Temp () 3.0 2.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.5
Dissolved Oxygen (mg/l) 12.6 13.0 13.0 12.1 12,2 12.4 12.3 12.4 12.4 12.4
PR 7.3 7.5 7.5 7.4 7.4 7.4 7.2 7.2 7.5 1.2
Secchi Disc (cm) 152+ 122¢ 97 76 76 76 al 9 9 142
River Stage (m») 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29
Weather Partly Overcast Partly Partly Partly Partly Partly Overcast Overcast Parcly
Lloudy Cloudy Cloudy y [ Cloudy
No. of Specimens 3195 422 2 214 136 e 118 3s 34 208 L4609
%No. of Species 7 3 1 2 3 S 1 2 2 ? 10
1s 2 6 5 4 4 4 4 a 4_ a 41
Comely shiner 9 1 » 1 - - - - - 1 12 0.3
Spottatll shiner - - # - - 1 - 1 - - 2 .
Swallowtail shiner 5 - - - - 2 - - 2 - 9 0.2
Spotfin shiner 3138 420 2 213 133 3 118 35 32 191 4315 9.9
Mimic shiner 25 1 - - 2 - ® - - - 28 0.6
Bluntnose minnow 16 - - » - 5 - - - 1 2 0.5
Rock bass 1 - - - 1 - - - - 2 “ 0.1
Pumpk inseed 1 - » - e » & - - 4 L] 0.2
Bluegill -~ - o - - - - - - b 5 0.1
- - = - .- 3 - > - 1 “ 0,1

#* Clear to bottom at
4 Less than 0.05%.

indicated depth,



Table 4

Numbers of fishes impinged at the Unit 1 Intake during a 24-h impingement survey on 9-10 December 1981,

Date 9 10 10
Time 2000 0400 1200
Volumetric Flow Rate (m3/s) 0.84 0.84 0.84
Number of River Water Pumps:
Nuclear Service 1 1 1
Secondary Service 1 1
Decay Heat 0 0 0
Intake Velocity (cm/s) NA NA NA
River Flow (m3/s) 572.5 576.3 577.7
Alr Temp (C) -1.0 2.5 0.0
Water Teulp (C) 4_2(10 110 1.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Bluegill - - 1 - - - 1 -
Tessellated darter - - - - - 1 - 1
otal - - 1 - - 1 1 1

NA Not Available.

Table 5

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
9-10 December 1981,

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

Bluegill 56-60 1 Juvenile 3.0 1

Tessellated darter 41-45 1 Juvenile 0.6 1

Total 3.6 2

11



Table 6

Numbers of fishes impinged at the Unit 1 Intake during a 24-h irpingement survey on 21-22 December 1981,

Date 21 22 22
Time 2000 0400 120C
Volumetric Flow Rate {(m3/s) 0.84 0.84 0.84
Number of River Water Pumps:

Nuclear Service 1 1 1

Secondary Service 1 1 1

Decay Heat 0 0 0
Iatake Velocity (cm/s) NA NA NA
River Flow (m3/s) 891.3 817.7 790.0
Alr Temp (C) -1,0 1.0 3.0
Water Temp (C) 0,0 0.0 0.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spotfin shiner 1 1 - - - - 1 1
Channel catfish 1 - - - - - 1 -
Redbreast sunfish - - - - - - 1
Total 2 1 - - - 1 2 2

NA Not Available.

Table 7

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 1 Intake on
21-22 December 1981,

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

Spotfin shiner 31-40 2 Young 1.0 2

Channel catfish 56=-60 1 Young 2.4 1

Redbreast suniish 36-40 1_Young 1.0 1

Total 4.4 4

1



Table 8

Numbers of fishes impinged at the Unit 2 Intaks Jduring a 24=h impingement survey on 9-10 December 1981,

Date 9 10 10
rime 2000 0400 1200
Volumetric Flow Rate (m>/s) 1.58 1.58 0.50
Number of River Water Pumps:
Nuclear Service 1 1 0
Secondary Service 1 1 1
Intake Velocity (cm/s) NA NA NA
River Flow (m3/s) 572.5 576.3 577.7
Alr Temp (C) -1.0 3.0 =-1.0
Water Temp (C) 2.0 0.5 0.5 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Channel catfish - - - - 1 1 1 1
Total - s - - 1 1 1 1

NA Not Available,

Table 9

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 2 Intake on
9-10 December 1981,

Species Fork Length Range Reproductive Statis Total Weight Total Number
(5 mm groups) g)
Channel catfish 76-85 2_Young .

12.0 2
Iotal 12,0 2

£l



Table 10

Numbers of fishes impinged at

the Unit 2 Intake during a 24-h impingement survey om 21-22 December 1981,

Date 21 22 22
Time 2000 0400 1200
Volumetric 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) NA NA NA
River Flow (m3/s) 891.3 817.7 79C.0
Air Temp (C) -2.0 0.0 3.0
Water Temp (C) 0,0 0,0 0,0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spotfin shiner - g - - - 1 - 4
Redbreast sunfish - 1 - - - - - 1
Tessellated darter - 1 - - - - - 1
Total - 5 - - - 1 " 6

NA Not Available,

Table 11

71

Summary of lengths, weights, breeding condition, and numbers of fishes impinged at the Unit 2 Intake on

21-22 December 1981,

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

Spotfin shiner 21-35 4 Young 0.7 4

Redbreast sunfish 31-35 1 Young 1.0 1

Tessellated darter 46-50 1 Juvenile 1.3 1

Total 3.0 3




Table 12

Nuzmbers of flahes captured by AC electrofisher near TMINS {n December 1981,

Zona 1582 L1688 4al 16A2 15A2 15A1 1181 1083 10el 13al 1043 95  Tocal
Date 2 Dec 2 Dec 2 Dec 2 Dec 2 Dec 2 Dec 3 Dec 3 Dec 3 Dec 3 Dec 3 Dec 3 Dec
Tize 1742 1827 1859 1927 1955 2022 1733 1810 1835 1908 1930 1954
Duration (=in) 15 13 15 13 15 14 15 15 13 16 14 13
Alr Temp (C) 3.3 6.0 5.0 6.0 4.5 4.5 1.5 3.5 1.5 1.5 1.5 1.5
Water Temp (C) 4.0 3.5 4.5 4.5 4.0 4.5 2.0 4.0 4.0 4.0 4.0 4.0
Dissolved Oxygen (mg/l) 14.0 13.8 12.8 12.7 12.8 13.2 12.8 13.2 13.0 12.4 12.6 12.6
P 7.8 7.8 7.7 7.6 7.8 7.8 7.6 7.6 7.5 7.4 1.5 1.5
Conductivity (micromhos/cm) 2% 178 340 30 210 195 290 225 225 328 3o 300
Secchi Disc (cm) 160 152 145 150 188 157 137» 157« 193 132 132 127
Volts 200 205 195 210 208 210 205 210 205 198 205 208
Aops 23 2.5 s S5 3.3 2.0 5.9 £,0 3.0 3.0 5.0 3.0
Glzzard shad 1 - - - - - - - - - - - 1
Golden shiner - - - - - - 3 . - - - - 3
White sucker - 2 1 - - 1 - - - 1 - - s
Northern hog sucker - - - 3 - 1 - - - - - - 4
Shorthead redhorse - - - - - - - - - - 1 - 1
Rock bass 14 5 - 4 L 8 - - 1 3 - - 40
Redbreast sunfish - - - - - 1 - - 1 - - - 2
Purpkinseed 2 - S - - - - 1 1 1 - - 10
Bluegill 7 - - 3 - - . - - - - - 10
Smallmouth bass - - - 1 - - - - 2 - - - 3
Largemouth bass - - - . - - 4 - - - - - &
White crapple - - - - » & - - - - - &
Black crappie - - - - - - L} - - - - - 8
Yellow perch - 1 - - - - - - - - - - 1
Walleve 1 s 1 6 1 - - i - b 1 2 16
No, of Specirens 25 L] 7 17 6 1 19 2 5 8 2 2 112
3 3 3 3 2 e “ 2 4 & 2 1 15

* Clear to bottom,

St
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Table 17

Sumsary of selected physicochemical parameters takea on 3 December 1981 near the TMINS, Values are expressed in mg/l except for water temperature (C), pH, and turbidicy (NTV),

Location Date water pH Dissolved Turbidicy Alkalinicy Sulfate Total Total Dissolved Total Dissolvey
Temperature Oxygen (NTU) as Cacdy Dissolved Copper Copper Zine Itne

= = Soltds

™-AQI-1Al 3 Dec 3.5 8.7 12.6 5.1 46,0 54 165 0.007 0.002 0.022 0.012
™-AQI-1A2 3.5 a5 12.6 4.8 59.5 &) 185 0.008 0.002 0.022 * 0.01%
™-AQI~11A1 3.5 8.2 12,6 6.5 62.0 51 185 0.008 0.002 0.023 0.01%
T™-AQI~11A2 4.0 8.0 12.4 5.8 62.5 50 186 0.010 0.002 0.020 o.012
RU-AQL-981 4,0 8.0 12,2 4.5 61,0 51 188 0,010 9,002 0.020 0,012
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