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INTRODUCTION
i

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

Station (TMINS) has been under investigation since February 1974.
i

Studies initiated in April 1974 include analysis of ambient water '

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

macroinvertebrates, fish pcpulation dynamics, impingement of fishes, ,

creel survey, and thermal plume mapping.

This report discusses the progress of investigations conducted in '

i
August 1982.
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COMPLIANCE WITil ENVIRONMENTAL TECllNICAL SPECIFICATIONS (ETS)

Objective: To determine compliance with the nonradiological

(aquatic) envircnmental 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 all programs specified in the ETS and

detailed in the Procedures Document was achieved in August (Tabic 1).
.

The 1982 ETS sampling requirements for ichthyoplankton (far-field and

entrainment) were completed as of 31 August.

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

MACR 0 INVERTEBRATES

Obj ec t ive : To describe the diversity and distribution of the (
hent hic rnacroinvertebrates occurring at the five benthos sampling

stations near TMINS.

Progress: Replicate (4) benthos samples were taken on 9 and

23 August (Table 1). Enumeration, determination of dry weights,

and identification of specimens have been completed through 23

August.
I

ICIITl!YOPLANKTON

Objectives: (1) To determine the species composition, abundance,

and distribution of ichthyoplankton in York flaven Pond; and (2) To

investigate ichthyoplankton entrained at TMINS Unit I and 2 Intakes.

Far-Field

Progress: Day / night samples were taken on 3, 10, 16. and 24

August (Table 1); all samples have been sorted and identified. A

total of 2,269 specimens was taken (488 during the day and 1,781

at night). Late larv.u- .r.1 young of the spotfin shiner and mimic

s
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shiner were most common. Other species taken included the gizzard

shad, golden shiner, yellow bullhead, channel catfish, rock bass,

redbreast sunfish, pumpkinseed/ bluegill, and smallmouth bass.

August water temperatures ranged from 21.2 C on 24 August to

25.9 C on 16 August.

The ETS sampling requirements for ichthyoplankton far-field

for 1982 have been completed as of 31 August. Data processing

and analysis are ndw in progress.

Entrainnent

Progress: Ichthyoplankton surveys were conducted at Units 1

and 2 on 10-11 and 24-25 August (Table 1). At Unit 1, 139

l
ichthyoplanktors (162 surface, 27 oblique) were taken on 10-11

August. Six taxa were collected; the mimic shiner, spotfin f
shiner, and bluegill were most abundant. Dredging operations

conducted by divers in the Unit 1 suction bay on 10 August caused

a marked increase in water turbidity. The 24-25 August sample

at Unit 1 yielded 15 specimens (11 surface, 4 oblique). Fcur
,

taxa were collected; the mimic shiner and spotfin shiner were

most abundant. ,

At Unit 2, 21 ichthyoplanktors (13 surface, 8 oblique) were I

f:

taken on 10-11 August. Six species were collected; the spotfin i

shiner and mimic shiner were most abundant. The 24-25 August

collection yielded 20 specimens (13 surface, 7 oblique). The

spotfin shiner was the only species taken.

All specimens taken in 1982 collections have been identi-

fled. All data have been coded for computer generation of

running tables.
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TRAPNET

Obj ectives: (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 speci-

mens for radiation analysis; and (5) .To determine reproductive

status for fishes throughout the year.

Progress: Samples were taken on 2-4 and 18-20 August '

. (Table 1). A total of 109 fish of 14 species was taken on 2-4

August (Table 2). Most fish (53) occurred at Station 9B2,

greatest biomass (22.16 kg) at ll A3, and most species (8) at

both llA2 and 9B2. The white crappie (36.7% of the total catch),

quillback (22.9%), and black crappie (17.4%) were most abundant.

Leeches parasitized two channel catfish. Five rock bass were

sacrificed for radiation analysis. One channel catfish was

tagged. Two previously tagged fish were recaptured (one brown

bullhead and one channel catfish). One male pumpkinseed was ripe.

One hundred twenty-one fish of 13 species were taken on

18-20 August (Table 3). Most fish (39) were collected at Station
i

llA2 while greatest biomass (6.94 kg) occurred at 1A3. Stations
i

IA3, llA3, and 9B2 all recorded eight species. The pumpkinseed

| and black crappie were most numerous and comprised 46.3% and 15.7%
|

of the total catch, respectively. Anchor worms parasitized four

pumpkinseed and one bluegill. One pumpkinseed was parasitized by

a Icech. One channel catfish and one rock bass had necrosis of the

j caudal fin and dorsal fin, respectively. One black crappie was

found dead in the net at Station IA3. Three channel catfish and

,

J
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eight rock bass were tagged. Five male pumpkinseed and three male

bluegill were ripe.

Three channel catfish, one quillback, and one shorthead red-

horse were observed dead in the study area. No pattern of parasite

infection or dead fishes was observed with respect to the location

of TMINS in August.

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 2 and

19 August (Table 1). Analysis of August collections is currently

under way; results will be presented in a future progress report.

Collections taken on 19 July have now been processed; 1,281

fish of 21 species were taken (Table 4). Most fish (327) were

taken at Station 10B5 while most species (9) and greatest biomass

(152.0 g) occurred at 16A5. Common fishes included the spotfin

shiner (45.6% of the total catch), brown bullhead (20.5%, all taken

at 9B3), spottail shiner (16.2%), and tessellated darter (10.3%).
|
|

Slight black spot infestations were observed on 46 spotfin shiner

and I bluntnose minnow. Anchor worms parasitized 12 spotfin shiner,
i

I spottail shiner, and I white sucker. One spotfin shiner had,

|
! scoliosis and one spotfin shiner was pugheaded. No pattern of

parasite infection or anomaly was observed with respect to the location

of TMINS.
|

\

|
I

I
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INTINGEMENT 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 12-13 and 25-26

August at the TMINS Unit I and 2 Intakes (Table 1). Unit 1 impinged

96 fish of 8 species weighing 30.2 g (Tables 5 through 8). All fish were

young and most were dead. Fish numbers and biomass were highest during the

25-26 August survey. More fish were collected at 0400 h than during

the other survey periods. The estimated impingement for Unit 1 for

August was 1,488 fish weighing 468.1 g (1.0 lb).

Unit 2 impinged 31 fish of 9 species weighing 32.8 g (Tables 9

through 12). Most fish were young and all were dead. Fish numbers

and biomass were Fighest during the 12-13 and 25-26 August surveys,

respectively. The estimated impingement for Unit 2 was 480 fish

weighing 508.4 g (1.1 lb).

The total estimated impingement at TMINS for August was 1,968

fish weighing 976.5 g (2.1 lb).

ELECTROFISHING

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 four nights in August

(Table 1). Twenty-four collections in 12 zones yielded 544 specimens

of 16 species and one hybrid (Tabic 13). The pumpkinseed (107

specimens), quillback (102), redbreast sunfish (90), and smallmouth

i
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bass (70) were most abundant. A total of 49 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 61 fish was tagged and four previously

tagged fish were recaptured in August. Recaptured fishes included

one brown bullhead that was recaptured in the same area in which it
,

was tagged, one channel catfish that moved 3.2 km upstream, one i

rock bass that made a 0.2 km complex movement, and one sr.a11 mouth bass

that was recaptured in the same area in which it was tagged.

CREEL SURVEYS

Obj ec tives : (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, 14,

22, and 30 August (Tabic 1). The 359 anglers interviewed fished

766.97 hours and caught 883 fish (Tables 14 through 17). The actual

harvest was 159 fish or 18.0% of the total catch. The mean catch

per effort (c/e) was 1.15. Most anglers (167) fished at the York |

|Haven Generating Station (YHGS). The largest total catch (569),

most hours fished (375.37), and highest c/e (1.52) were recorded

at the General Reservoir; however, the most fish kept (100) were

recorded at the YHGS.

Smallmouth bass (479) was the predominant species caught by

anglers. Other species frequently caught included the channel

catfish (183), rock bass (105), and unidentified sunfish (47). '

i
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Approximately 67% of the anglers interviewed lived in York

or Dauphin counties. Most anb ers reported that they eat some ofl

their catch.

AMBIENT WATER QUALITY

Objective: To determine the concentrations of selected water

quality parameters in ambient river areas and the TMINS effluent.

Progress: Water quality samples were collected on 9 and 23

August at the five river stations (Table 1). Data are currently

being analyzed; results will be presented in the September progress
,

report.

The water quality samples collected in July have now been

analyzed; results are presented in Table 18. On 12 July values
i

for total dissolved solids and total and dissolved copper were

highest at Station 11A1 (TMINS Discharge); water temperature and

turbidity values were highest at 9Bl. Sulfate, alkalinity, and

dissolved zine results were highest at Stations lAl, IA2, and

11A2, respectively.

On 26 July values for sulfate and dissolved zine were highest ;

at Station 1A1; dissolved oxygen and alkalinity values were highest

at 1A2. Values for total dissolved solids (11A1), total zinc and
f

turbidity (llA2), and pH (9B1) were highest at stations located at

or below the Discharge.

Parameters, for which State water quality criteria have been

established, were not exceeded at any station on 12 or 26 July.

THERMAL PLUME MAPPING

Objectives: (1) To determine temperature data; (2) To define

the discharge plume; and (3) To check the accuracy of the analytical

plume model.

_ ._.
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Progress: Thermal plume mapping was conducted on 6 August

(Table 1) in conformance with the requirement that a plume map be

done once during the summer low river flow (less than 10,000 cfs;

3283.2 m /s); no AT was determinabic (Table 19). River water

temperature varied little (! 1.0 C) between the Unit 1 Intake and

1900 m downstream of the TMINS Discharge. No plume was evident.

O



l
.

.

Table 1

Sampling conducted in compliance with the Generation Procedures Manual in August 1982.
-

Aug Aug Aug Aug Aug 'MtOGRAM 1-7 8-14 15-21 22-28 29-31
Mac roinvertebra tes

-

X
XIchthyoplankton:

Far-Field
X

Entraitunent X X X
X

XTrapnet
X

X
Seine

X
X

Impingement of Fish
X

XElectrofishing E
X

X
Movemente; of Fishes

X X X X
Creel Surveys

X X
X X

Ambient Water Quality
X

X
Thermal Plume Mapping X

- . - _ , _ . - - - -
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Table 2

Flohee rahan by trepnet on 2-4 August ]g82 e,ey TMINS, .

J.Le1j pp T'SACT-1 O
TM-A M 132 TM-AQT-11A,3

Dee, 1'1- ACF.* 97 2 _ Tete 1 1 C.sbh2-5 3-4 23 3-4 2-3 3-4 2-3 3-4
Tree 1355-1436 1431-1411 1345-1421 1424-1353 4338-1406 1410-1330 1326-1337 1341-1305Al' TW (C) 28.C. 25.0 25.0, 29.5 28.0, 26.0 26.0, 28.5 27.5, 25.0 25.0, 29.0 27.5, 25.! 23.5' 28.5beter 7emr (C) 25.5, 24.5 24.5, 26.5 26.0, 24.5 24.5, 25.5 26.0, 24.5 24.5, 25.5 26.0, 24.- 24.5, 26.5
t'teenived Chrysen (as /1) 9.6. 7.7 7.7, 11.1 9.5, 7.7 7.7, 9.3 9.5, 7.5 7.5, 9.6 9.6, 7 7.3, 10.0

,

PR 8.5, 7.6 7.6, 8.3 8.4. 7.8 7.8, 8.1 8.1, 7.8 7.8, 8.3 8.0, 8.1 8.1, 8.6
Secchi t't ee (es) 33, 18 18, 28 25, 20 20, 25 36, 20 20, 28 36,*0 20, 23River State (e) 1.19, 1.16 1.16, 1.10 1.19. 1.16 1.16, 1.10 1.19, 1.16 1.16, 1.10 1.19, 1.16 1.16, 1.10
Westber Mare, Fartly Cicudy, Base, Fartly cloudy. Base, Fortly Cloudy, Pene. Partly Cloudy,P1711T Cl22 v Nate Partly Cloydy ._ Pese Portly Cic5L v Nere . Patlly_Cleude Rage

dMo. of SpecLmens d4 5 7 8 8 26 31 22 1 09
E L ti Iregles

] 4
_ 5 3 5 5 5 6 14

c ceeon c o rp
1 - - - - - - -

1 _0.9
Celdes shiner - - - - - - -
Out!! beck
White sucker

- -
1 - 2 19 1 , 2 25 22.9 ***

1 1 0.9 w

W tte catftsh
-

1 -
1 - - - - 2 1.8Tellow bullhead

- - - - - 1 - -
1 0.9ermen bullhead

- - -
1 - - - -

1 0.9Chennel catfish
- - - - - -

1 -
1 0.9Rock bees

- -
1 -

1 2 - - 4 3.7Pumpkinseed
- 1 1 1 3 - -

Bluegtil
- 1 2 - - -

,- 2 5 4.6
1 7 6.4

- - - - - -
1 - 1 0.9

W tte crapple 2 -
2 3 1 - 22 10 40 36.7

'sch crapple
1 2 - 2 1 1 6 6 19 17.4

peig,,,
- - - - - 1 - - 1 0.9

.

t

. . ...

-

=
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Table 3

Tlehes ta'aen bv trarnet en 1s-20 Auruet 1982 ocar TNINS.

Stttien N-40F-1A3 TM-AOF.11A2 TM-AOF-11A3 TM-ACF-932 Total 1 ( e ttli _

Date 18-19 19-20 18-19 19-20 18-19 19 20 18-19 19-20
Time 0442-1001 1003-0954 0931-0937 0910-0935 0923-0910 0916-0119 0909-0849 0853-0836

Air Temp (C) 21.0, 21.5 21.5, 24.0 21.0, 20.0 20.0, 24.0 2'. 0, 19.0 19.0, 23.J 20.0, 18.5 18.3, 21.0

Water T*=9 (C ) 23.0, 23.0 23.0, 24.0 23.5, 23.5 23.5, 24.5 23.5, 23.5 23.5, 24.0 24.0, 24.0 24.0, 24.5

Dissolved Owygen (er/1) 8.2, 8.3 6.3, 9.6 8.2, 8.7- 8.7, 9.4 8.1, 8.4 8.4, 9.1 8.0, 8.3 8.3, 9.2

PH 8.2, 8.6 8.6, 8.9 8.2, 8.2 8.2, 8.3 8.2, 840 8.0, 8.9 8.4, 8.7 8.7, 8.6

Seccht Disc (cm) 56, 41 41, 46 48, 38 36, 36 51, 38 38, 38 64 , 4 6 46, 46

ptver stare (m) 1.01, 1.01 1,01, 1,01 1,o1,1,o1 1,o1, 1,og 1,ol, 1,o1 1,o1, 1,o1 1,o1, 1.01 1,01, 1,01

Weather Clear, Clear, Cleer, Clear, Cleer, Cleer, Cleer, Clear,

C leg r Partiv Cloudy Clear Partir C 5 dv Clear Clfer Clear Clgar

No. ef Specimens 21 8 20 19 16 12 8 17 121

PS ef $7e.11ee 6 6 5 5 8 4 4 7 13 s-a

1 1 0.8 bJ
Comann corp . . . . . . .

1 L 0.8
Caldes shiner . . . . . . .

Ou t 31bac h . . . . 3 1 1 . 5 4.1
1 0. 8

White sueber . - . . 1 . . .

1 0.8
Northern hos eurker 1 . . . . . . ..

Yellma bullhess . 1 . . . . . . 1 0.8

Channel ret tish . 3 . 1 1 . . . 5 4.1

Rock bees 1 - 1 2 1 - 1 4 10 8.3

R evtbr as e t avefish . . 1 . . . . . 1 0.8

Pumpkinseed 11 1 11 14 5 9 3 2 56 46.3

31oest11 2 1 3 1 1 1 . 3 12 9.9

White crappie 3 1 . . 2 1 - 1 8 6.6

].19s k,_gI.a pp l e 3 1 4 1 2 . 3 3 19 15 7
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Table 4 -

n ehee teve. by set.e . 1, 2 37 1982 ne., Tn t e .
.

11st11.nn TM-ACf-13?L TM-AM -1085 TM- AQF-16A3 1H-J_07-1 A2 TP'- A07-16A l T.*.*- AOT-10A2 TH-AOF-9P6 -*t- AOF - ? Al TN- ACT- 9E 3 TM-A0T-4A2 Total 1 Catch

Tite O R43 1149 0907 C939 1024 1039 1100 1116 1131 1005

Air Temp (C ) 29.5 33.0 28.5 27.5 29.0 28.5 28.5 28.5 29.5 29.5
1 dst er Ta'p (C) 29.0 31.5 29.5 28.5 29.0 28.5 28.5 29.0 29.5 29.5
Dissolved Dwypeo (ms/1) 10.6 14.6 7.1 7.6 7.6 7.6 7.8 8.1 7.9 11.0
pH 8.7 9.1 8.7 8.2 8.3 8.2 8.2 8.3 8.2 8.6
seccht Disc (ce) 41 36 66* 64 64 46 56 58 56 89
afwer 5tsee (m) 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13
F191ber Citor Cleer clear c1est tiegr clear clear tir,r tiear ci art
No. of Specimene sa 327 211 69 11 56 136 9 297 77 1291
No. of Sreeles 6 7 9 7 6 6 7 3 6 5 21
A gife_gle 4 6 6 3 4 4 4 4 4 3 46
common carp - - - - 1 - - - - - - 1 0.1
Cosely shiner - - 25 - - 1 - - - - 26 2.0
Con ==en shiner - 1 - - - - . - - - 1 0.1
spetta11 shiner 49 75 6 5 1 6 56 - 9 - 207 16.2
Swallowtett shiner 1 - - - - - - - - - 1 0.1
Spatfin ehdoer 21 234 169 40 4 43 22 5 - 46 3 84 45.6 [,

Ntate shiner - - 1 - - 1 - - - 1 3 0.2
Bluernese minnow - 13 2 - - - 3 - 1 - 19 1.5
Creek chub - - - - - - - - - 1 1 0.1
Tallfish 7 - 4 1 - 1 1 - - - 14 1.1
(ba t 11 hec k - - - - 1 - - - - - 1 0.1
White oueber 3 - - 12 - - 1 - - - 16 1.2
Northern hos sucher - - 1 1 - - - - - - 2 0.2
shcrtbeed redheroe - - 1 - - - - - - - 1 0.1

262 20.5trewn bullhead - - - - - - - - 261 -

channel catfieh - - - - - - - 1 - - 1 0.1
Pumpkinseed - 1 - - - - - - - - 1 0.1
smallocuth base - 1 - 1 1 - 1 - - 1 5 0.4
31sc h c r a pp , - - - - - - = = 2 - 2 0.2g

1 - 1 **IZealit opp. - - - - - - - *

littellsted (arter 7 2 2 9 3 4 52 3 22 29 132 10.3 _.
e Clear to bottom at indicated depth,

e

=

h

i .-

. - _ _ - - - . . . - - _ - - - - - - - - - - . . - - . _ _.
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Table 5

Number of fishes impinged at the Unit
1 Intake during a 24-hour impingement survey on 12-13 August 1982.

Date
12

Time 13 132000 0400 1200
3 .-Volumetric Flow Rate (m /s) 0.84 0.84 0.84Number of River Water Pumps:

Nuclear Service 1 1 1Secondary Service
1 1 1

-

Decay Heat 0 0 0Intake Velocity (cm/s) -5 -5 -5River Flow (m3/s) 328.9 310.1 303.0Air Temp (C) 19.0 17.5 24.5Water Temp (C) 22.5 21.0 21.5 Total
*

.

Condition of Fish '

Alive Dead Alive Dead Alive Dead Alive DeadCommon carp
- - - - -Spottail shiner 1 1-,

I
- 1 - - -Yellow bullhead 1 2-

Rock bass
- 1 - - - 1 - 2.'

Lepomis spp.
- 3 - - -

3
- -

- 22 - 10 7 - 39 ;-

,

Total 27 - 10 - 10
-

47-

.

Table 6

'

1Summary of length, weight, reproductive status, and number of fishes impinged at the Unit 1 Intake on12-13 August 1982.

Species Fork Length Range Reproductive Status Total Weight Total Number(5 mm groups) (g)
Common carp 41-45 1 Young 1.0 1Spottail shiner 46-50 2 Young 2.3 2Yellow bulthead 26-30, 41-45 2 Young 1.7 2Rock bass 16-25 3 Young 0.7 3 -Lepomis spp. 16-30 39 Young 8.2 39
Total 13.9 47

_



Table 7 -

Number of fishes impinned at the Unit 1
Intake during a 24-hour impingement survey on 25-26 August

.

1982.
Date

25 26 26Time 2000 0400 1200
3Volumetric Flow Rate (m /s) 0.84 0.84 0.84Number of River Water Pumps: -

!Jucient Service 1 1 1Secondary Service
1 1 1Decay llent 0 0 0Intake Velocity (cm/s) -6 -6 -63River Flow (m /s) 165.0 166.7 167.4Air Temp (C) 23.5 17.5 25.0Water Temp (C) 25.0 22.5 22.5 TotalCondition of Fish Alive Dead Alive Dead Alive Dead Alive Ucad

-

Spottail shiner

Channel catfish
- 2 3 - - - 5

-

Rock bass
- - -

1
-

1
-

1 1
-

- - - -

1 1Pumpkinseed
- 2

-

12 - 3
-

Bluegill
- 3 1 18 - 2 1 23

17-

Total
1 8 1 33 1 5 3 46 C'

Table 8
-

.

Summary of length, weight, reproductive status, and number of fishes impinged at the Unit 1 Intake on25-26 August 1982.

Species Fork I,ength Range Reproductive 5I'itus Total Weight Totr.1 riumber(5 mm groups) (g)Spottail shiner 26-35 5 Young 1.2 5Channel catfish 61-65 1 Young 3.1 1Rock bass 31-40 2 Young 1.6 2

-

Pumpkinseed 16-35 17 Young 4.1 17Bluegill 16-35 24 Young 6.3 24Total 16.3 49

_



. .
_ - _ _ _ _ _ _ _ _ _ _ .

.

.

Table 9

.

Number of finhes impinged at
the Unit 2 Intake during a 24-hour impingement survey on 12-13 August 1982.

Date :
12Time 13 132000 0400 1200

Volumetric Flow Rate (m3/s) 1.58 1.58 1.58
.

Number of River Water Pumps:
Nuc1 car Service 1 1 1Secondary Service

1 1 1

.

Intake Velocity (cm/s)
3 -3 -3 -3River Flow (m /s) 328.9 310.1 303.0; Air Temp (C) 19.0 18.0 25.0Water Temp (C) 22.0 21.5 22.0 TotalCondition of Fish Alive Dead Alive Dead Alive Dead Alive DeadCommon carp

- - - 2 -
1| Spotfin shiner

- 1 - - - 2
3-

Yellow bullhend - - - 3 - - -

3-

Channel catfish - - - - - 1

3
Lepomis spp. - 2 - 2 - 3

1-

Tessellated darter - 1 - - -
1

7-

2Total - 4 - 7
- g

8-
19-

Table 10

Summary of length, weight, reproductive status, and number of fishes impinged at the Unit 2 Intake on12-13 August 1982.

Species Fork 1.ength Range Reproductive Status Total Weight Total Number(5 mm groups) (g)Common carp 31-35. 41-45, 51-55 3 Young 4.2 . 3Spotfin shiner 21-25, 46-50, 61-65 1 Young, 1 Juvenile, 1 Adult 3.8 3Yellow bullhend 21-25, 36-45 3 Young 2.5 3Channel entfish 51-55 1 Young 1.9 1Lepomis spp. 16-30 7 Young 1.5 7Tesse11ated darter 36-45 1 Young, 1 Juvenile 1.2 2
Total 15 I 19

- - _ _ -



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table 11 *

Number of fishes impinged at the Unit 2 Intake durinn a 24-hour impingement survey on 25-26 August1982.
Date

25 26Time : 26
2000 0400 1200

3Volumetric Flow Rate (m /s) 1.58 1.58 1.58Number of River Water Pumps: .' .

Nuclear Service 1 1 1Secondary Service 1 1 1 -Intake Velocity (cm/s) -2 -2 -23River Flow (m /s) 165.0 166.7 167.4Air Temp (C) 23.5 17.5 29.5Water Temp (C) 25.0 22.5 23.0) Condition of Fish Alive Dead Alive Dead Alive Dead| Spottall shiner
- - - 1 - 1 - 2

Alive Dead .

.

Spotfin shiner
- - - 1 - - - 1Yellow bullhead - - - 1 - - - 1Channel catfish - 1 - l' - - - 2Margined madtom - - - 2Pumpkinseed - 2 - - - - - 2,

- - - 2

Tesse11ated darter - 1 1 - - - 2
-

Total - 4 ;7 -
1 - 12

-

Table 12
-

Summary of length, weight, reproductive status, and number of fishes impinged at the Unit 2 Intake on25-26 August 1982,
a

Species Fork Length Range Reproductive Status Total Weight Total Number(5 mm groups) (g)
Spottail shiner 21-30 2 Young 0.3

.
2

Spotfin shiner 51-55 1 Juvenile 2.I 1Yellow bullhead 71-75 1 Juvenile 5.6 1
Channel catfish 51-55, 61-65 2 Young 5.1 2Margined madtom 36-40, 46-50 2 Young 1.7 2 -

Pumpkinsced 26-35 2 Young 1.0 2Tesse11ated darter 46-50 2 Juvenile 1.9 2
Total 17.7 12

_ _ _ . __________ __ - -
.

_



_ _ . _

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -
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Table 13

taahee septstad by the AC electrof feher thear TMlh5 Sh August 1982.

Zor e R$kl 1688 4A1 lbA 2 I5Al 15A2 13A l 20A3 985 40&& 108) IISILesa 9 Aug 9 Aug 9 Aug 9 Aug 12 Aug 12 Aug 12 Aug 12 A6g 12 Aug . 12 Aug 12 Aug 13 AugTime 2059 2136 2215 2250 2036 2111 2137 2203 2234 2306 2333 0008buretion (asa) 17 14 16 14 14 1% 17 17 17 16 19 17Air Tar , (C) 21.0 22.0 21.5 21.0 20.5 19.5 19.5 19.0 17.5 17.0 16.0 16.5Water Tea.p (C) 28.0 26.5 25.0 25.0 24.0 24.0 23.0 22.5 22.5 24.0 24.0 23.508esolved Osygen (as/I) 10.6 10.4 8.0 7.8 12.0 11.9 7.8 7.9 8.5 11.8 11.8 J.8pH 8.9 9.0 8.5 8.5 9. 3 8.6 8.1 7.8 7.7 8.8 9.0 8.4Lt.auctivlsy (nacionhos/ca) 340 325 440 340 350 340 240 240 2 75 340 330 330Seccht Disc (ca) 25 61 25 5 61 58 33 30 38 61 56 64Volts
175 165 170 190 1 95 190 200 200 195 190 190 195Aspe 6.5 7.0 7.5 5.0 7.0 7.5 5.5 5.5 6.5 8.0 8.5 7.5Lassard ahed - - - - - - - - - - - 1

Gemen carp
I . 2 3 1 . 1 - .h il1 Lack I ! - '11

White mukar - '
3 4 1 5 7 4 4 8 2 2 5- - . - - 1 . - - - -W rtt.e44 redhesse . - - - - - - - - - . -O.annel cat fiel. * - . - - I . 1 - - . - Ih4.ch base

AoJbseast munitsh
. - 3 3 2 . 1 -

1 . . -3 4 - 2 18 1 4 4 . I 1 -Creen sunfish
1 . - . - . . - . . - -Puni k t **eed
3 5 4 8 5 2 2 2 5 3 5 I

Bluegill
2 1 2 . - 1 -tege,te hybrid
- - - - - - . - . . 1 -

W ilmouth tasa
- 5 2 5 2

1 5 4 10 5 2 - 2 4 - 2 -
3assensuth Lens

1 . .
. . - - - . . 1

&lerb crappie
1ellrw pesch . 3 . . . . . . . . . -- - . . . . . . . . * .
Welleye

. .M. of Spec anes.* 4 - . . I 3 -

. - .23 21 23 27 37 13 15 15 25 9 la 11

j
Nu. of Species

e 6 7 6 7 5 8 5 6 5 8 6

Table 13 continued.

Z arm
1582 16bb ]$A2 !!Al 1083 lill 4Al 16A2 13Al 10A3 955 10b1 Total

Date 23 Aug 23 Aug 23 Aug 23 Aug 23 Aug 24 Aug 25 Aug 25 Aug 25 Aug 25 Aug 25 Aug 25 Aus
fin 4

2030 2119 2206 2242 2326 0u02 2029 2102 2130 2214 2255 2325
DuratJun (man) 16 16 16 le 16 19 18 14 17 17 17 15
Alf Temp (C) 21.5 2).O 20.0 20.0 20.0 18.0 22.5 22.5 22.0 20.5 20.5 19.0I
beter Temp (C) 74.0 23.5 23.0 23.0 22.0 21.5 23.5 23.5 23.5 23.0 23.5 23.5
baseolved Oxygeu (ag/3) 17.4 10.6 10.8 10.5 10.4 10.7 11.4 11.0 10.5 10.6 6.4 9.3
pH

9.0 9.1 9.3 9.1 9.0 8.9 8.8 B.8 8.9 8.4 8.6 9.0
CunJuctivssy (sicromhus/ca) 2 75 290 350 325 310 310 360 360 3ec 4:ro 410 340
h.ccht Disc (cs) 64 69 61 51 46 28 33 33 33 38 41 61
Volas

190 200 185 195 190 190 185 175 175 475 165 175
ute 6.0 5.0 6.5 6.5 8.0 6.0 7.5 8.0 7.0 7.5 7.5 7.5
Orsard shaJ

14 - . - - - . - - - - . 15

,

Cusa n carp
1 2 1 1 3 1 - - 1 1 8 . 22

wilitack
11 7 8 5 2 2 1 1 2 1 5 l 102

nate eu.;her
- - - - - - - 1 - - - - 2

Stwrthead sehrte - 2 - - -Ch.ar.el catfish -
1 -

1 - - - - 1 - . . 6
btk I. ass

- - . - - - - 2
2 4 - 6 1 1 1 4 L 3 - - 'O ,

p. d te r e m o t ownfish
-

3 3 22 - -
1 2 12 9 - - 90 '

Creen sunfish
- - . . . . . - - . - - 1

IPumpkinneed
4 8 9 3 4 1 20 2 4 16 2 3 107

bluegill
- 7 2 1 5 1 - 1 2 3 2 3 47

lefsels hybr1J
IL.fi'muuth Laas

-
1 - - - - - . - - - - 29 12 2 2 2 - - 2 4 1 . I 70

Largamouth base
1 - - . . 2 . - . - - - 5

Black crapple
- - . - -

1 . - - - 1 - 5
blieu perth

2 - - - - - - - - - - - 5
blMI* 2 1 -

1 - 7 - 4 - 4 - 1 25
ko cf Specimen.

46 4e 25 42 17 11 13 17 32 36 11 7 546
h.* c. f Srec16e

9 il 6 9 6 b 4 P 8 8 5 % 17

!

_ _ _ _ _ _ _ _ _ l



Table 14 19
*.

Creel survey data f rom the CR for each ea rvey day its A63vst 1982.

Dey 5 Thu le set 22 son 30 fems
beather masa tartly Cloudy Clear. Overcast. Fortly Clowly.

Fartly Ctr,udy b'a ndy
stver stage (a) 3.55 3.52 3.26 3.24
Air festerature (C) 28.0 32.0 32.0 24.0 25.5 24.5 17.0 20.0 2C 16.5 21.5 2).O
Water Teaperature (C) 27.0 27.5 29.0 23.5 24.5 24.0 22.5 24.0 24.0 2C.0 21.5 22.5
Taeems

a) wrnams (0900-1300) a e a a
b) afters.u.= (1301 1700) L b b b
e) evenina (1701 2100) ,

c e c e TOTAL
Total ter fame Periods

Asigle r e 8 2 7 28 5 4 42 29 14 5 5 17 166
Fish Caught 33 2 17 86 I . 167 157 37 28 .I 20 569
Fish 6.e/t 1 - 18 -16 . . 2 2 6 2 - 2 42
Mours Fasted 12.75 2.00 14.00 *71.50 8.25 1.00 113.02 63.17 24.84 18.50 2.00 44.34 375.37
Ca t c h / ti t o rr (I. ) 2.59 1.00 1.11 1.20 0.12 - 1.65 2.48 1.49 1,51 0.50 0.45 1.52

bay Totals:
Anglers 17 37 85 27
Fish causht 52 B7 381 49Pssh lapt 12 16 10 4
houre fioled 28.75 80.75 203.03 64.84
Cart t./I f f rt (h) 1.81 1.08 1.90 0.76

}f*ctoo a b c a b c a b c e b c lutal
6mmun serp . . . . . . . 2n . . . . . 4k 2Fallfl=h . . - 13 . . . . . . . . - IR 1 1Charu.el satsa h IK 263 . Ig IE la . - les 17h IK 13 . . IR 4R 60N 64
ksth bass IA - 3K Sr Sk . . 42a 32a IK 2R . - 74 9E $4h 93
8edbasant oa.nfama
Eunfishes (1 i.onte opp.)1

. . . . . . . . . . la . . Ik 1 j

. 13 . 2g la . . 128 6p 2R . . 6k 2E 283 30 15=alla.neth ba.. Sk in 75 6a 8K 603 IR - 2K 186R 2r 97a 4K 26R 2r 26R - 2K 9R 27K 347P- 374Crappien Goa..sse .pp.)1 . . . . . . la 13 . . . . . 28 2Walleye - . . 2, . . . . . . . . - 2R 2
i General identill(atish.
K Kept.

n seie.. d.

.

1

Table 15

Creel s rvey casa from ti.. l st Las for each murvey day in August 1982.

Ody 5 Thu 14 Sat 22 Sun 3D PlanL.ather hre Partly Cloudy Clear. Partly Cloudy. Overcoat. Partly Clousy.
mercast Windy, ClearF3ver itas. imJ 3. 5 % 3.52 3.26 1 24

Air le% status. (C) 2).O 32.0 3;.5 23.0 27.0 2 t, . 0 14. 0 21.0 22.0 17.0 21.5 22.Sh4tas h ei.r tus+ #C) 7t.o 2 e, . S 3|.5 24,0 27.$ 26.5 21.0 24.5 25.0 18.5 76.5 27.514 s. s
a) m,rator tuv00-1 h e a a a a
t- ) estera.we (1 SQl.17su) b b b b_ t) es.s.1 g (17e'l-2| y ) c c ( MALh tal rer 11 terso4:
Ar.glese - . . 4 3 ? I 2 - - - * II
I 16 h C at*a l+t - - - t 4 . - 3 - * * * $3D ash 6 g.t . . . . . . . . - . - * *

bur e T16' J - - - 22.50 6.00 - 1.0v l.50 - - . 37.00
J tt1[lfiort it) .

Iv y Totals:
. - 0.21 0.67 - - 2.03 - - - - 0 35

Ar.. l e r e . 14 3 .F1.h Caught
Fish Sept

. 30 3 -

hours issted
. . . .

- 34.50 2.50 .Jt ch /ff f ort (h) - c,29 1.20 -!)*iP *. a b c e 1 c a t c e b c TotalChannel satisah . . . 53 4g . . . . - . . . 9k 9W ilaowth I,a.. . . . la . . . ja . . . . . 2R 2Qlle3e . . . . . . . 23 . . . . - 2R '

E 6 eft.
R Eelsan=J.

I
.

!
.

, _ _ _ - _ _ _ -
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Table 16
' ~

20.

|
\

Creel nur wa y J t. ison t r.4 last Las f ue m.J. n rte y day 1s. August 1%

Ley 5 ihu 14 f 1 22 Sun f3 N'
Waa A r ha. Partly 4184J) Clear. Iantly ClouJy. usertest. I ,aly Cloudy.

Ovescast 4thJr. Clear
haver 66en n) 3.33 3 52 3.26 L 7*
Air 16'r*reture (L6 a t, . O JA.5 22.S 2ti 0 24.5 2..G_ ILL lhD 21.5 17.0 2W 23d
bee r 7pr n ur e fr) 20.0 2P.0 11 3 23.5 27.5 7t.5 22.0 26.0 23.5 21,0 22.0 22.5
T is= s ;

e) s~rnis., (Owt,.13uu n a a a a
L) altsth h (1301 1200) L b b b
c) ==ent d n7DI.210tB s e C C IUIAI

t a t al l'o r 18.* l o rs od :
Anglers . . . . . . . ! 4 - 4 - y
F1.L 04.qt.t . . . . . . . . 13 . 1 . 4' 0

is.L k=6 8 - - - . . . . . 12 . . . 12
noute 11a6% . . . . . . . . II.0c . e . ;4 . 1% CO
Lq d t!fert it) . . . . . . .

6 ey lot eam:
. 1.73 . O,12 . l.05

ar.g l a r s . . 5 .
f ast. Lws.: . . p i

f ast lo t . . 17 .

t are igu.ca . . II,00 8.0a
Lta ?!ts ri i t. ' . . 1.13 0.t:

p r e e l e. * a t, e a b c a b c a e c ht al
o..nr.e4 categ.h . . . . . . . . 3K Ik . - - 3K lh =
1. ) LaSa . - . . - - . . 3K - . . 3E . 3
k Jtre.nt o u:. f i s t. . . . . . . - . 2K - - . 2L . 2
Fw ; k testeJ . - . . . . . . 2K . . . 2K . 2
b 1 w. 3811 - . . . . . . . 3K . . - 3F - 3
Suni s sh. 6 (l p;y_ty .pl. . ) 3 . - . . . . . . 15 . 13 . . 2h 2
5.u llauw a l, L... . - - . . . . . 3K . . . 3K . 3
Lalle w - . . . . . . . ly . . . IK . I
a Leneral so.ntalttetsun
k tapt.

n us e....s.

r

Table 17

iCreel survey data f r* the TES f r.t each survey dey in August 1982.
Day 5 Thu 14 Sat 22 Sun y Hen

iWeather hare Tartly Cloudy Clear, Part)? Cloudv,
Tartly Clev.ty C! tar7tver 5 tere (e) 3. s5 1. '. 2 1.26 3.24Air Terrerature (c) 26.5 33.0 30.5 2t.0 26.5 20.5 _47.0 21.5 Ji,C 20.0 22d 21.5y=te r Tcereratute (c) 28.0 33.0 2P.5 25.5 25.5 23.0 23.0 24 3 22.5 20.5 23.0 22.0Taren:

a) ernirg (OH4-1300) a e a af) aftr-r. con (!)01-1700) b b b b '

c) escal g (1701 2106) i c e c trTA1.1M al ler flee ferird:
%rirrs 2 19 20 10 13 2I 12 la 7 t' 3 9 If 3*?Itsh G usht . 17 21 }? 5 14 11 120 46 2 6 13 281Ts.h teet - 14 16 16 2 5 9 15 e 2 4 9 100Hav e Fla%ed 2.or 42.50 41.50 28.00 19.75 4P.50 IF.25 4 * . 0') 46.00 3.04 ll.f* 24.42 33bf 0rat a /rffart (td

E utalet
. c.4n 0.51 c.Al c.25 c.2e c.50 2.69 1.t9 C.67 C.51 c.51 0.81

AfrIrre 41 44 34 2P~t'ah ('aveht 3# 3* 16( 21T!*h fert 3S 23 33 lalh+re itehed 91.00 9g25 112,25 3A.10
_ f atet /Tf f ert (h) 0.4* 0.37 1.66 0.53fp e_$ t * a h t a t* c a b c a t- c lotel(,n n n carr . . . . . IF (L - I R. . . . 56 2h '

Quillback . . . . . . . 2r . . - - 2E -
U met retfith - 6K 2R 6F 2P IFF 17 2R 4K 3F 2R IOK SOE IK 2R - . - ''E 64 l ''M Fase - 1K 36 . . It . 1F - . tF - #F - 4
Fe eteegt suefish . . . - . - . . - IK 1r . 2F - 2 1

Puatbsveced . - . . . . . . . . - IF tt . 1Illo.r t li . . . . . . . . - . . 5K 9 . 5
.

1Sunfishen (T ep.*t , an. ) 3 . .x . ln - 3R - 2R 35 . - 2R PF #R II$me11 mouth Gos ~ - la IF lt - la 4R . 613 4t 23p . 2p 2K M 95F 1"latrcaouth bass . - IK . . . . . . . - - IE - IW ite erartte . - Sr . . . . . . . - sr - 5Blad cinerie . . . - . Ir . . IK IK IF IF le SK IF *
Crarties (temavl= str.)I . IF - . . . . 3r . - . 6K - 4 |Telb+ retrh . . . . - IR . . . . . IK 1F IF 2En)) eve . . 2K . IK ,

. . 3R H . 1r . 26 138 1 *>G eral ident(faratier.
F Eert.

'

4 Felessed.

. ., ,.
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Table 19 .

hermal plume
of f attore, al.ove ai.d below thetemperature das. (C) takes at 0.5 m intervale surine (5) to bottom at 5 m. 20 m. and 40 mTMIN5 DJachatae, 6 August 1962.

I Air temp [C):
liinJ 5 peed (km/h): Lew Pcant (C):
kiver Flo. (m 3/n): 240.7 liamJ Directiona

nsver Elevottor. (m): 64.75 tant finlahTimes beart Finish1018 12276s.tson 4erati r. Level (t); $stonJary 5erest-e temper
Casi 1 Unist ! L0- 0 .

1.n s t 2 Unit 2 I i0 0ulear Service Pumpa Du ay heat Pua.pa:
Last I Unit 1 0 0a l 3ti.i t 2 Estleent kate (m /el 2.58 1.703 I Intake Temp (C)r 25.9 27.4fffluent Temp (C): 26.5 27.6Lsetance f rom fl.see stile lolar.d $hore40 m 20 m 5a Dtatence from Three Mile lalard Shore40 m 20 m 5m!A pt t.

2t. 3 26.6 25.7 5 Outt i Intake 26.2 26.1 26.0 $ 150 m Dwnetre m of D
bepth

h.5 2t.6 25.6 0.5 a
26.1 26.1 26.0 0.526.5 26.5 25.6 1,0
26.1 26.1 1.026.5 26.5 25.6 1.5
26.1 1.525.6 2.0

26.1 25.6 25.9 5 200 m Nwnstream 4.f bJt . 5 26.2 2a.3 5 25 m Upstream of 26.1 25.8 25.8 0.526.3 26.2 26.3 0.5 Daut.arge 26.0 25.0 1.026.3 26.2 26.2 1.0
26.3 8.5 25.8 1.5
2e.) 2.0

26.3 24.0 25.9 5 Suo a 14wnstream of D26.3 26.0 25.0 0.526.3 26.. t e, . 2 s Laut rse (D) 26.) 25.9 1.046.) 24.2 26.2 0.5
26.2 26.2 .6.2 1.0 26.2 25.9 1.5
Zs.2 26.2 25.9 2.01.5

26.3 25.6 25.9 5 400 m hwr.at team of D
25.h 26.1 26.3 5 25 m Nww.t rema wf L 2t.) 25.6 25.9 0.525.6 26.I 26.3 0.5
M.8 26.1 2t.2 1.0 26.3 25.6 1.0
25.8 26.1 1.5 26.3 25.6 1.5 i

26.2 '
2.0

25.6 25.6 25.9 5 50 m le.,wmatream of C 26.5 26.3 26.4 & 800 m Downstream of D
25.8 25.6 25.6 0.5

26.5 2t. 3 2 t. . e 0.525.6 25.6 1.0
25.8 25.6 1.5 26.5 26.3 1.0

26.4 26.2 1.5 t

25.9 25.8 25.4 5 75 m Jewnst ream of L 2.0 i26.3
25.9 25.t 21.8 0.5
25.9 25.8 15.8 1.0 26.5 26.3 26.1 5 1000 m Downstream of LM.9 25.8 1.5 26.5 26.3 26.1 0.5

26.5 26.3 1.0
24.0 25.9 15.9 5 26.5 26.3 1.5400 a buwn tra.m of DZt.0 25.9 25.9 0.52t.0 25.9 1.0 26.7 26.7 26.t 5 1900 m Lownstream of D26.0 25.9 1.5 26.7 26.7 26.7 0.5

26.7 26.7 26.7 1.0
26.3 26.0 26.0 $ 26.7 2t.6 1.5125 m Nwnst rema o f L 26.726.1 26.6 2t.0 0.5 2.0
26.1 2L.0 1.0
26.1 1.5
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