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INTRODUCTION
t

The ecology of York Haven Pond near the Three Mile Island Nuclear
; s

Station (TMINS) hae been under investigation since February 1974.

Studies initiated in April 1974 include analysis of ambient water
.,

quality, ichthyoplankton (far-field), ichthyoplankton entrainment,

j macroinvertebrates, fish population dynamics, impingement of fishes,

creel survey, and thermal plume mapping.4

This report discusses the progress of investigations conducted in-

December 1981.
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COMPLTM7CE WITH ENVIRONMENTAL TECHNICAL SPECIFICATIONS (ETS)

Objective: To determine. compliance with the nonradiological

(aquatic) environmental monitoring programs specified in sections

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 the 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

Lccember 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 December follows.

MACR 0 INVERTEBRATES

Objectives: 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 dry weights, and identification
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of the macroinvertebrates have been completed through 3 December. :
,

Ice cover prevented the collection of a second December sample.
. .

ICHTHYOPTANKroN

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.

Far-Field

Progress: Final printouts of day and night running tables were

proofed and corrected. Species diversities were computed and length

frequency tables were completed. Work on figures of overall density

| and species composition was initiated,

i Entrainment

Progress: Entrainment estimates for individual species were

calculated and tabulated. Work was initiated on the methods section

of the 1981 report.

TRAPNET

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 11A2, and greatest biomass (503 g)

occurred at 9B2. The spottail shiner comprised 70.4% of the total catch.

One smallmouth bass had a fungus on its anal fin and lef t side and one

white crappie had anchor worms at its branchiostegals and mandible.

t
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River ice prevented the collection of a second set of December

samples.

Summary tables for the 1981 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 13B5 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 com?.ly shiner, 3 bluntnose minnow,

2 mimic shiner, I rock bass, 1 bluegill, and 1 tesse11ated darter. Slight

black spot infestations were observed on 99 spotfin shiner, 1 bluntnose

minnow, and 1 tessellated darter. One bluntuose 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.
,

IMPTNGEMENT OF FISH

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

_ _ .

,
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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: Empingement surveys were conducted on 9-10 and 21-22

December at the TMINS Unit 1 and 2 Intakes (Table 1). Unit 1 tmpinged

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. bbre 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 lb).

Unit 2 Lapinged 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.t At Mr. The estimated impingement for December for Unit 2

was 124 fish weighing 232.5 g (0.5 lb).

The total estimated impingement at TMINS during December was 217

fish weighing 356.5 g (0.8 lb).

EIECTROFIS'IING

Objectives: (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.
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_ MOVEMENTS OF FISHES

Objective: To determine if fishes in waters receiving the THINS

effluent mix with fishes from other areas.

Progress: Twelve fish were tagged in December. No recaptures

were reported.

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 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 Generating 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.

AMBIENT WATER OUALITY

Objective: To determine the concentrations of selected water quality
,

parameters in ambient river arcas 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
l
lsecond water quality sampling in December.

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

(located above the TMINS Discharge). Valuu for turbidity and total zinc

|

|
,
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j (11A1), alkalinity (11A2), and total dissolved solids (9B1) were highest
!

at stations located at or below the Discharge.

I PararAeters, for which State water quality criteria have been

, , established, were not exceeded at any station on 3 December.
;
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. Table 1 * *

Sampling conducted in compliance with the Generation Procedures Manual in December 1981.

Dec Dec Dec Dec Dec
PROGRAM l-5 6-12 13-19 20-26 27-31

Nacroinvertebrates X

Ichthyoplankton:
7

Far-Field
1Entrainment

Trapnet X
.

Seine X

Impingement of Fish X X
co

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,

i

.

.

_ _ _ _ _ _ - _ - _ _ -
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Table 2
rishas takear by trapnet on 1-3 December 1981 near IMINS.

Statirn TM-AOF-1A3 TM-AOF-11A2 TM-AOF-11A3 TM*AOF*9E2 Total I catch _ _

Ds.ta 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 1351-134 1347-1329 1339-1330 1332-1315

41r Temp (C) 1.5, 10.0 10.0, 8.0 1.3, 10.0 10.0, 7.0 1.0. 10.0 10.0, 5.5 1.5, 10.0 10.0, 6.5
'

W1ter Temp (C) 2.5, 4.0 4.0, 5.0 2.5,4.3 4.0, 5.0 3.0, 4.0 4.0, 4.5 2.5, 4.0 4.0, 4.5
i Dissalved Cryson (ag/1) 12.6, 12.6 12.6, 12.3 12.7, 12.8 12.8, 12.6 12.8. 12.7 12.7, 12.4 12.8. 12.7 12.7, 12.5

pH 7.6. 7.3 7.3, 7.3 7.6. 7.3 7.3, 7.5 7.6, 7.4 7.4. 7.4 7.6. 7.3 7.3, 7.4
Ssecht Disc (ca) 193, 86 86, 152 163, 66 66, 130 150, 66 66, 147 155, 64 64, 142
R1,sr Steae (a) 1.29, 1.29 1.29, 1.30 1.29, 1.29 1.29, 1.30 1.29, 1.29 1,29, 1.30 1.29, 1.29 1.29, 1.30
W uther Light Rain, Clear, Light Rain, Partly Cloudy, Light Rain, Clear, Light Rata, Clear,

I clear Pagte cloude Partly cloud, Partly cloudy clear Partir cloudy clear Ove re s tt
No. of pec imens 17 3 3 1 1 1 1 27-

g 1 seecte, 1 2 1 1 1 1 1 6-

3r .tsil shiner 17 2 "* * * * * 19 10.6
Fs.lfteh 1 ND 1 3.7* * - - - -

1Shorthsad redhorse 1 2 7.4* * * * -

Rock bees - 1 PISH 1 3.7- - * - -

1 - * * *Smallmouth base 1 3.7* *

| White etapete * = 1 1 - TAmt - 1 3 11.1

1

!

!

. _ _ _ _ _ . - - _ _ - _ - - - _ _ _ _ _ - _ _ _ _ _
- ,.
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-Table 3
.

Fishes takes by setoe se 2 December 1981 near TMINS.

m elos vt-A0F-13MS TM-AOF-1085 TM-AOF-16AS TM-AOF-1A2 TM-AQF-8 %1 TM-ACT-10A2 TM-AOF-916 TM-ACT-9Al TM-AOF-953 TM-AOF-642 Total 1 Catch

Time 1201 0901 1140 1120 1035 1017 0957 0942 0926 1100

$Air Tee 9 (C) 6.5 2.0 6.0 5.5 4.5 4.0 3.5 3.0 3.0 6.0
'

Water Tamp (C) 3.0 2.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.5
Dissolved Osrygon (ag/1) 12.6 13.0 13.0 12.1 12.2 12.4 12.3 12.4 12.4 12.4
pH 7.3 7.5 7.5 7.4 7.4 7.4 7.2 7.2 7.5 7.2
Seccht Disc (cm) 152* 122* 97* 76 76 76 81 91 91 142*
River Stage (m) 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29 1.29
Weather Fortly overcest Fortly Partly Partly Fertly Fortly overcast Overcest Fortly

Cloude Cloudy Cloudy cloudy cloudy cloudv cloudt

i ' No. of specimens 3195 422 2 214 136 44 118 36 34 208 4409
No. of Species 7 3 1 2 3 5 1 2 2 7 10
No. of Haute 2 6 3 4 4 4 4 4 4 4 41

comely shiner 9 1 - 1 = * - * - 1 12 0.3
Spettatt shiner - - - - - 1 1 - - 2 +-

2 - - 2 - 9 0.2swallowtail shiner . 5 - - - -

Spotfta shiner 3138 420 2 213 133 33 118 35 32 191 4315 97.9
Ninte shtmer 25 1 - - 2 - - - - - 28 0.6

- - - - 5 - - - 1 22 0.5stueenose minnow 16
1 - * - - 2 4 0.1Rock bees 1 - - -

7 8 0.2rsempkinseed 1 - - - - - - - -

- - - - - - - - - 3 5 0.1stuestil
- - - - - 3 - - - 1 4 0,1Tasse11sted darter

* Clear to bottee et Ladiented depth.

+ teos then 0.05%.

.

.

- _ _ , . _ - - -
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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 1
Decay Heat 0 0 0

Intake Velocity (cm/s) NA NA NA
River Flow (m3/s) 572.5 576.3 577.7Air Temp (C) -1.0 -2.5 0.0 *

Water Temp (C) 2.0 1.0 1.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive DeadBluegill 1- -

1
- - - -

Tesse11ated darter - - - - - 1 1 r'-

Total 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 aroups) (g)
Bluegill 56-60 1 Juvenile 3.0 1Tesse11ated darter 41-45 1 Juvenile 0.6 1
Total 3.6 2

*

.

_ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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Table 6
. .

Numbers of fishes impinged at the Unit 1 Intake during a 24-h irpingement survey on 21-22 Dece=ber 1981.

Date 21 22 22
Time 2000 0400 1200

3Volumetric Flow Rat 9 (m /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

Intake Velocity (cm/s) NA NA NA
River Flow (m3/s) 891.3 817.7 790.0
Air 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
- - - - - 1-

Total 2 1 1 2 2 C
- - -

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 aroups) (a)

Spotfin shiner 31-40 2 Young 1.0 2
Channel catfish 56-60 1 Young 2.4 1
Redbreast sunfish 36-40 1 Youna 1.0 1
Total 4.4 4
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Table 8

Numbers of fishes impinged at the Unit 2 Intake during a 24-h impingement survey on 9-10 December 1981.

Date 9 10 10
Time 2000 0400 1200

3Volumetric 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
Air 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 DeadChannel catfish 1 1 1 1

- - - -

Total 1 1 1 1 W- - - -

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 Statts Total Weight Total Number
(5 mm aroups) (n)

Channel catfish 76-85 2 Younn 12.0 2
Total 12.0 2

_ _ _ _ - _ _ _ _ .
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Table 10
. ,

Numbers of fishes impinged at the Unit 2 Intake during a 24-h impingement survey on 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) 891.3 817.7 790.0
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 3 1 4- - - - -

Redbreast sunfish 1 1- - - - - -

Tesse11ated darter - 1 1- - - - -

Total 5 1 6- - - - -

NA Not Available. ~
v

.

Table 11

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) (a)

Spotfin shiner 21-35 4 Young 0.7 4
Redbreast sunfish 31-35 1 Young 1.0 1
Tesse11ated darter 46-50 1 Juvenile 1.3 1
Total 3.0 6

,
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Table 12

puebers of flahes captured by AC electrofisher meer TMINS to December 1981.
.Zose 1552 1668 4A1 16A2 15A1 15A1 list IDB3 10t1 13Al 10A3 98 5 TotalDate 2 Dec 2 Dec 2 Dec 2 Dec 2 Dec 2 Dec 3 Dec 3 Dec 3 Dec 3 Dec 3 Dec 3 DecTime 1742 1827 1859 1927 1955 2022 1733 1810 1835 1908 1930 1954,

Durttise (sta) 16 13 15 13 15 14 15 15 13 16 14 13Air Temp (C) 5.5 6.0 5.0 6.0 4.5 4.3 1.5 1.5 1.5 1.5 1.5 1.5Witar Temy (C) 4.0 3.5 4.5 4.5 4.0 4.5 2.0 4.0 4.0 4.0 4.0 4.0Direstred Orysen (ag/1) 14.0 13.8 12.8 12.7 12.8 13.2 12.8 13.2 13.0 12.4 12.6 12.6pH 7.8 7.8 7.7 7.6 7.8 7.8 7.6 7.6 7.5 7.4 7.5 7.5
i

Conductivity (micrombos/ca) 290 178 340 310 210 195 290 2 15 225 325 310 300Ssecht Disc (ca) 160 152* 145 150 1 58 157 13 7* 157e 193 132 132 127v4Its 200 205 1 95 210 2 05 210 2 05 210 2 05 1 95 2 05 205 Ln
p.

Ames 2.5 2.5 5.5 5.5 5.5 2.0 5.0 4.0 5.0 5.0 5.0 5.0
Gissird shed 1 = = = = = = = - - - - 1coldes shiner 3- - - - - - - - - - - 3Whit ^s sucker - 2 1 1- - - - - 1 - - 5porthern hos sucker 3 - 1- - - - - - - - - 4Shorthead redhorse - - - * * * * - - - 1 1-
Rock btse . 14 5. - 4 5 8 - - 1 3 - - 40Redbrsast smefish - - - - - 1 1= * - - - 2Pumpktaseed 2 5- - = = = 1 1 1 10* *
81uTg111 7 * - 3 - - - - - - - - 10Smallmouth bass 1= * -

2 - - -
- - = =

3Lar8amouth bass a = * - - - 4 - - - - - 4Whita eroppie = = = - - ,4 = = - - -
,

4stack crapple = = - - - - 8 * - - - - gYzilow perch 1 - - --
.

- - - - - - 1Walleva 1 - 1 6 1 - - 1 - 5 1 2 16No. af spectness 25 8 7 17 6 11 19 2 5 8 2 2 112
, No. of Scectes 5 3 3 5 2 4 4 2 4 4 2 1 15 '
' * C1sar to bottom.
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Summary of selected physicochemical parameters taken on 3 December 1981 near the TM72tS.
Values are expressed in eg/1 except for water temperature (C), FM, and turbidity (NTU).

Inc? tion Date Water pH Dissolved Ibrbidity Alka 1 Laity Sulfate Total Tote! Dissolved Total DissolvedTemperature Oxygen OrTU) as cac0
(C ) 3 Dissolved copper copper 2 tac 21neSoltdoIM-AQ1- 1 A1 3 Dec 3.5 8.7 12.6 3.1 46.0 54 165 0.007 0.002 0.022 0.012Tft-AQI-1A2 3.5 8.5 12.6 4.8 59.5 43 185 0.008 0.002 0.022 * 0.015IM-AQ1-11A1 3.5 8.2 12.6 6.5 62.0 51 135 0.003 0.002 0.023 0.C15Ift- AQ1-11A2 4.0 8.0 12.4 5.8 62.5 50 186 0.010 0.002 0.020 0.012N- A01-931 4.0 8.0 12.2 4.5 8> 1.0 51 189 0.010 0.002 0.020 0.012
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MEMORANDUM FOR: Michael Collins
Document Management Branch
Division of Technical Infonnation

and Document Control

FROM: Clarence R. Hickey, Jr., Senior Fishery Biologist
Environmental Engineering Branch
Division of Engineering, NRR

SUBJECT: THREE MILE ISLAND NUCLEAR STATION - DECEMBER 1981 IA
f10HTHLY REPORT

Attached is the monthly report of aquatic studies for December 1981 at Three
Mile Island. This document should be placed in the Public Document Room and
made available under F0IA.

[/m T H '

ig.
Clarence R. Hickey, Jr.
Senior Fishery Biologists
Environmental Engineering Branch
Division of Engineering

Attachment: As stated


