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INTRODUCT ION

T

'he ecology of York Haven Pond near the Three Mile Island Nuclear
Station (TMINS) has been uader investigation since February 1974.
Studies initiated in April 1974 include analysis of ambienc water

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

macroinvertebrates

fish population dynamics, impingement of fishes,

’
reel survey, and thermal plume mapping.
his report discusses the progress of investigations conducted in

mber 1982.




COMPLIANCE WITH ENVIRONMENTAL TECHNICAL SPECIFICATIONS (E’

Objective: To determine compliance with the nonradiolozical
(aquatic) environmental monitoring programs specified in sections
bo ol ums KR) 28 2, and 4.6.1 of the ETS and to insure that
said programs are performed as detailed in the Generation Procedures
Manual.

Progress: ompliance with all programs specified in the E
and detailed in Procedures Document was achieved in Sep

The f: fish population estimate program was initiated
September.

ogram by program summary of the progress for September follows.

describe the diversity and distribution of
ic macroinvertebrates occurring at the five benthos
ions near TMINS.
Progress: Replicate (4) benthos samples were taken on 9 and 20
»mber (Table 1). Enumeration, determination of dry weights,

ication of specimens have been completed through 20 Sep

{YOPLANKTON

ndance,

To




APNET
Objectives: (1) To determiue the distribution and relative
ibundance of fishes in the Thi+~ 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

adiation analysis; and (5) To determine reproductive status

ishes throughout the vear.

Progress: Samples were taken on 1-3 and 14-16 September (Table 1).

al of 203 fish of 12 species was taken on 1-3 September (Table 2).
fish (85) and greatest biomass (9.83 kg) occurred at Station 9B2
jes (9) were found at 11A2. Common fishes included the
he total catch), black crappie (16.7%), white
luegill (11.8%). Anchor worms parasitized two
pumpkinseed exhibited exophthalmia. Two white
found dead in the trapnets. Eight rock bass and three
fish were tagged.
35 fish of 10 species was collected on 14-16 September
fish (52) were taken at Station 9B2 while most species

biomass (12.52 urred at 11A3. e pumpkinseed




SE IN i‘}

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 vyear.

Progress: Collections were made at the 10 stations on 1 and 14
September (Table 1). A total of 11,745 fish of 16 species was taken
on 1 September (Table 4). Most fish (3,766) and greatest biomass
(390.3 g) occurred at Station 10A2 while most species (l1) were taken

The spotfi hiner was the most abundant species at all

except 4A2 and comprised 88.3% of the total catch. Slight

pot infestations were observed on 48 spotfin shiner, 2 tes-

.
»1lated darter, 1 river chub, and 1 bluntnose minnow. Anchor worms

parasitized 27 ic shiner, 11 spotfin shiner, 4 bluntnose minnow,

pumpkinseed, uegill, and 3 spottail shiner. Two bluntnose
minnow and one comely shiner bore protozoan cysts. One tessellated
darter was parasitized by a leech and one spotfin shiner had scoliosis.

i

September are currently being analyzed;




2 bluntnose minnow, 1 spottail shiner, 1 white sucker, and 1 tessellated
darter. Twenty-two spotfin shiner, one bluntnose minnow, and one
tessellated darter exhibited slight black spot infestations. One spot-
fin shiner had scoliosis.

A total of 7,995 fish of 20 species was taken on 19 August (Table 6).
Most fish (2,732) and greatest biomass (332.0 g) were taken at Station
10B5 while most species (11) occurred at 13B5 and 1A2. The spotfin
shiner and mimic shiner were most abundant and comprised 71.8% and 15.4%
of the total catch, respectively. Anchor worms parasitized 5 pumpkinseed,
4 mimic shiner, 4 bluntnose minnow, 4 pumpkinseed/bluegill, 3 spotfin
shiner, 1 spottail shiner, 1 swallowtail shiner, 1 channel catfish, 1
bluegill, and 1 smallmouth bass. Slight black spot infestations were
observed on 34 spotfin shiner, 3 bluntnose minnow, 2 quillback, and 2
tessellated darter. One comely shiner and one bluntnose minnow had
protozoan cysts. One spotfin shiner had scoliosis and one mimic shiner
was pugheaded.

No pattern of parasite infection or anomaly was observed with respect
to the location of TMINS from collections taken on any of the above
sample dates.

IMPINGEMENT 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 7-8 and 21-22
September at the TMINS Unit 1 and 2 Intakes (Table 1). Unit 1 impinged
12 fish of 3 spnecies weighing 10.8 g (Tables 7 through 10). All fish

were young and dead. F’:h numbers and biomass were highest during the



7-8 September survey. The estimated impingement for Unit 1 for
September was 180 fish weighing 162.0 g (0.4 1b).

Unit 2 impinged 10 fish of b species weighing 99.1 g (Tables !l
through 14). Most fish were young and all were dead. Fish numbers
and biomass were highest during the 7-8 and 21-22 September surveys,
respectively. The esfimated impingement for Unit 2 was 150 f£ish
weighing 1,486.5 g (3.3 1b).

The total estimated impingement at TMINS during September was
330 fish weighing 1,648.5 g (3.7 1b).

ELECTROFJ SHING

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 September
(Table 1). Twenty~four collections in 12 zones yielded 774 specimens
of 19 species (Table 15). The pumpkinseed (185 specimens), quillback
(126), redbreast sunfish (116), and smallmouth bass (92) were most
abundant. A total of 79 fish was tagged for movements studies.

MOVEMENTS OF FISHES

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

Progress: A total of 112 fish was tagged and four previously
tagged fish were recaptured in September. Rncaptured fishes included
one channel catfish that moved 5.6 km downstream and three rock bass
that were recapturedi in the same areas 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: C(Creel surveys were conducted in all areas on 8, 12, 25,
and 27 September (Table 1). The 289 anglers interviewed fished
511.05 hours and caught 546 fish (Tables 16 through 19). The actual
harvest was 143 fish or 26.2% of the total catch. The mean catch per
effort (c/e) was 1.07f Most anglers (128) fished in the General
Reservoir. The largest total catch (336), most hours fished (246.12),
and highest c/e (1.36) were reccrded at the General Reservoir; however,
the most fish kept (86) were recorded at the York Haven Generating
Station.

Smallmouth bass (265) was the predominant species caught by
anglers. Other species frequently caught included unidentified
sunfish (75), channel catfish (65), rock bass (40), and walleye (39).

Approximately 76% of the anglers interviewed lived in York or
Dauphin counties. Most anglers reported that they eat some of 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 20
September at the five river stations (Table 1). Data were analyzed
and tabulated; results are presented in Table 20. On 9 September
values for sulfate, total dissolved solids, and dissolved zinc were
highest at Station 1Al (located upstream of the TMINS Discharge);
turbidity and alkalinity values were highest at 1A2. Values for

dissolved oxygen and water temperature were highest at Stations

11A2 and 9B1, respectively.



Cn 20 September values for sulfate (lAl1), and dissolved oxygen and
alkalinity (1A2) were highest at stations located upstream of the
Discharge. Values for total dissolved solids, total copper, and
total zinc were highest at Station 11Al1 (TMINS Discharge), while
water temperature, pH, and turbidity were highest at 9Bl.

The water quality samples collected in August have now been
analyzed; results are presented in Table 21. On 9 August values
tor sulfate, total dissolved solids, and total zinc were highest at
Station lAl; alkalinity was highest at 1A2. Values for water
temperature, dissolved oxygen, total copper, and dissolved zinc were
higshest at Station 9Bl.

On 23 August values for turbidity, sulfate, and total dissolved
solids were highest at 1Al; dissolved oxygen and alkalinity were highest
at 1AZ. Dissolved zinc values were highest at Station 9Bl.

Parameters, for which State water quality criteria have been
established, were not exceeded at any station on 9 and 23 August or
9 and 20 September.

POPULATION ESTIMATES OF FISHES

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

Progress: Fall population estimates sampling was initiated on
27 September (Table 1). Sampling will continue in October until

enough recaptures are taken to compute estimates.

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.



Frogress: Thermal plume mapping was conducted on 29 September
(Table 1) at a river flow of 7,660 cfs (216.9 m3/s); the A T at the
Discharge was 0.1 C (Table 22). River water temperature varied about

$1.0 C between the Unit 1 Intake and 1900 m downstream of the

Discharge. No plume was evident.



Table 1

Sampling conducted in compliance with the Generation Procedures Manual in September 1982,

Sep Sep Sep - Sep Sep

PROGRAM 1-4 5-11 12-18 19-25 26-30
Macroinvertebrates X X
Ichthyoplankton:

Far-Field !

Entrainment
Trapnet X X
Seine X X
Impingement of Fish X X
Electrofishing X X
Movements of Fishes X X X X
Creel Su;veyq X X X X
Aumb leat Water Quality X X
Popvlation Estimates of Fishes X
Thermal Plume Msapping X

| Sampling terminated for 1982 as of 31 August.

o1



Table 2

Fishes token by trapnet on 1-3 Septesber 1982 nesr THINS,

Station — D-AQF-1A) _TM-AQH-11A2 _TM-AQF-~11A3 IM-AQF-982 JTotal S Cateh
Date 1-2 2-3 1-2 2-3 1-2 2-3 1-2 2-3
Time 1425-1441 1444-1440 1416-1415% 1418-1417 1408-1352 13551354 1356-1317 1320-1329
Alr Tesp (C) 2¢.5, 29.% 29.5, 25.0 24.0, 27.0 27.0, 2.5 2.5, 27.0 27.0, 25.0 24.0, 30.0 30.0, 25.0
Water Temp (C) 22.5, 2.5 25.5, 25.0 22.5, 24.0 26.0, 24.5 22.5, 24.0 26.0, 26.5 23.0, 24.% 2.5, 24.%
Dissolved Oxygen (mg/1) 9.8, 10.7 10.7, 9.2 9.0, 9.6 9.6, 8.4 8.8, 9.4 9.4, 8.2 8.7, 10.4 10.4, 9.8
pH 8.4, 7.9 7.9, 7.8 8.3, 7.8 7.8, 8.4 8.2, 7.9 7.9, 8.3 8.2, 8.1 8.1, 7.9
Secchi Disc (cm) 48, 61 61, 2 36, 53 53, 28 43, 56 56, 28 Ab. 58 58, n
River Stage (=) 0.98, 0.97 0.97, 0.98 0.98, 0.97 0.97, 0.98 0.98, 0.97 0.97, 0.98 0.97 0.97,
Weather Overcast, Partly Cloudy, mneut. Parcly cloudy. Onunt. Pa.tly Cloudy, Mnutr Parcly ctady

. hnlv Cl__szd.!_mn!_ﬂem ‘MMMMWM
No. of Specimens 20 19 20 203
Fo, of Species l 3 8 ? l 1 12 -
Common carp - - - - - - 1 - 1 0.5
Spotfin shiner - - - - e 1 - - 1 0.5
Shorthead redhorse - - - 1 - - - - 1 0.5
White catfish - 1 - - 1 - - - 2 1.0
Channel catfish - - 1 2 - - 2 - 5 2.3
Rock bass - - - 1 3 2 1 2 . 4.4
Redbreast sunfish - - 6 2 1 1 - - 10 4.9
Puephkinseed 4 15 s 6 18 11 12 12 8 40.9
Rluegtll . 1 1 1 1 1 15 - 246 1.8
White crappie 3 2 2 2 1 2 10 10 32 15.8
Black crapple 3 1 8 & - 2 14 2 34 16.7
¥ - o 1 = - - - - 1 0.5




Table 3

Fishes taken by trapner oo 14-16 Septenber 1982 near TMINS.

Sgetion — - DM=AQF-1A3 IM-AQF-11A2 — TM-AQF-11A3 —NEME-2 Totel % Cegch
Date 14-15 15-16 14-1% 15-16 14-15% 15-16 14-15 15-16

Time 0947-1004 1006-100% 0935-0950 0952-0946 0923-0932 0934-0929 0909-0915 0917-0%00

Alr Temp (C) 21.0, 23.5 23.5, 3.0 1.0, 23.0 23.0, 23.5 21.0, 22,5 22.5, 23.0 20.5, 22.% 2.5, 2.5

Vater Temp (C) 23.5, 23,5 23,5, 3.5 24,0, 24.0 2.0, 24.0 26.0, 26.0 24.0, 26,0 4.5, 24,0 2.0, 235

Dissolved Oxygen (mg/1) 9.4, 5.0 9.0, 8.9 8.7, 9.3 9.3, 8.0 8.2, %4 9.4, 2.8 9.2, 9.8 9.5, 8.7

PH 8.8, 8.3 8.3, 8.4 8.7, 8.6 8.6, 8.4 8.7, 8.4 8.4, 8.3 8.0, 8.7 8.7, 8.5

Secchi Disc (cm) a1, 64 64, 7 41, 69 69, 74 36, &9 69, N Sie 3B ° 76, 1%

River Stage (m) 0.9, 0.9% .05, 0 > 0.94, 0.9 0.9, 0.9 0.9, 0.9% 0.9, 0.9% 0.9, 0.9 0.9, 0.9%

Weathey Fog, Haze __ Weee, Clear Fog, Haze Haze, Clear . Fog, Haz Fog, Heze Hage, Clear

Ne. of Specimens 16 19 10 9 18 11 16 36 135

No. of Spectes 3 3 6 4 6 5 e 3 10

«ommon carp - - - - - 1 - - 1 0.7
Yellow bullhead - 1 - - - - - - 1 0.7
Channel carfish - - - - 2 1 - - 3 2.2
Rock bans - 3 1 3 1 - 1 2 1 8.1
Redbreast sunfish - - 1 1 - 1 - - 3 2.2
Pumpkinseed 6 8 " 4 10 6 - 10 56 41.5
Bluegtll - 2 2 1 3 - 1 11 20 14.8
Largesouth bass - - - - 1 - - - 1 0.7
White crapple 4 2 1 . - - 3 7 17 12,6
Rlack crapple 6 3 1 @ 1 2 3 & 22 o A




Table 4

Fishes taken by selne on 1 September 1982 near TMINS.

Steten T miogy- -AQF- - - TRl - - - - Tosal % Ceteh_
Time 1157 0850 1130 1105 o 1010 0949 0930 0912 1047

Alr Temp (C) 22.0 2.0 3.0 21.5 2.0 22.0 1.0 1.5 22.0 22.0

Water Temp (C) 2.5 22.5 22.0 2.5 2.0 n.s 22.5 2.5 2.0 2.5

Dissolved Oxygen (mg/1) 9.2 10.4 9.8 19.0 L 9.2 9.5 9.8 10.0 1.4

PH 8.1 8.6 8.7 8.1 8.1 8.0 8.1 8.3 8.3 8.4

Secchl Disc (cm) el 69 69 38 8 8 56 6 41 66

Kiver Stage (m) 0.98 0.98 0.98 0.98 .98 0.98 0.98 0.98 0.98 0.98

Weather merguu-&_mw__mm-__mnunw {11 -

No. of Specimens 3199 W 533 CL 00 3766 4«60 400 203 120 11745

No. of Specles 9 5 L] 11 s S s 5 6 6 16

No, of Mauls 2 6 ] 5 3 1 . 4 4 B &1

River chub - - - 1 - - - - - - 1 .
Golden shiner 2 L] - 1 - 2 - - - - 13 0.1
Comely shiner - - 3 1 - - - - - - & .
Comson shiner 1 - - - - - - - - - 1 +
Spottatl shiner 10 - - 2 10 - - 4 5 - » 0.3
Swallowtatl shiner i8 3 10 - - 1 - - - - 12 0.3
Spotfin shiner 2522 238 451 a1 n len2 424 82 163 1 10367 883
Mimic shiner 137 55 €3 1 1 (1] 3 1 12 - 3% 32
Bluntnose minnow 38 6 - 7 - - 3 3 2 3 9 o.n
Fallftsh - - 1 - - - - - - - 1 .
Redbreast sunfish - - - 1 - - - - - 6 7 0.1
Pumpk inseed 148 12 - 167 - - 1 - 3 38 369 L X
Bluegtll 286 1 - 9 11 - - - - 23 33 2.8
Purpki~seed /Eluegtll 36 28 - - - - - - - - 64 0.5
Smallmouth bass . - - - 1 - - - - - 1 +
White crapple - 1 - - - - - - - - 1 +
Tessellated darger = i = [} - 3 1 10 18 14 32 0.6

* Clear to bottom at indicated depth,
+ Less than 0,057,

£l



Table 5 !

Flahes taken by seine on 2 August 1982 nesr TMINS.

Brettem TWAQP-IIRS TM-AQE-1O0MS TH-AQF-16AS DN-AQr-1AI _ T-AQF-16AL TH-AQF-10A2 TM-AQF-9B6 _ TM-AQF-9Al  TM-AQF-983  TM-AQF-4A2 Totsl 2 Cotch_
Tine 1144 0840 121 1058 1010 0952 0935 0922 0905 103¢

Afr Tewp (C) 7.0 2.0 25.0 23.0 3.5 22.% 21.5 1.0 1.0 5.0

water Temp (C) 26.0 26,5 26.0 .5 2.5 245 2.5 .5 2.5 6.0

Dissolved Oxygen (mg/l) 12.6 1.4 9.2 8.4 7.9 7.8 8.l 8.3 8.1 11.4

pH 8.6 8.7 8.8 8.1 8.2 8.1 8.1 8.2 8.} 8.6

Seccht Disc (cm) b 5k 58 38 35 30 36 % 36 [y

Klver Stage (m) 1.19 1.19 1.19 1.1% 1.19 il 1.19 1.1% 1.19 1.19

Eeaghey Haze Haze llaze Haze Haze Maze __Haze Haze Haze _Haze

No. of Specimens 1165 834 105 620 1649 1562 109 » 46l LL] 6626

No. of Species 1 9 6 13 10 12 9 5 L] ? 26

No. of laule . 6 3 3 b | B & 4 4 3 &8

Common carp - - - 1 - - - - - - 1 +
River chub - 1 - - - - - - 1 - 2 .
GColden shiner 1 - - 3 2 4 - - - - 10 0.2
Comely shiner 3 - - - 1 1 - - - - s 0.1
Cosmon ehiner & - - 1 1 2 1 - - - 9 0.1
Spottatl shiner 19 - 1 6 3 3 'y 1 ' - I3} 0.6
Swallowtat] shiner 3 - - - - 3 6 - - - 12 0.2
Spotfin shiner 957 690 9 b2 mn 1290 18 18 21 - 127 62 )
Mimic shiner 105 32 1 32 8 226 28 1 3 1 516 2.8
Hotropls spp. - > - - - 1 - - - - 1

Bluntnose minnow 30 1 - - s 16 12 - 2 2 78 1.2
Blacknose dace - 1 - - - - - - - - 1 +
Creek chab - - - 1 - - - - - - 1 -
Fallfteh - - s - - - - - - - 5 0.1
Quillbeck 1 5 - 21 - - 2 - 1 - 30 6.5
White sucker - - - 2 - - - - - - 2 +
Brown bullhead - - - 2 - - - - - - 2 +
Banded killifieh - 1 - - - - - - - - 1 .
Rock bass - - - 5 - - - - - - S 0.1
Pumpk i nseed - - - - - - - - - & & 0.1
Bluegill - 5 - 1 - - - - - 3 9 0.1
Fumpkinseed /Bluegll] 36 L1 - 218 837 L] 29 10 402 67 1693 25.6
Seallmouth bese - - 2 . - & - - - : l: 0;2
largemouth bass - - - - - - - - -

Yn:-lluo‘ darter 6 - - - 1 6 9 2 5 b) 54 0.8
Shield darter - - 1 - - - - - - - 1 +
alleye - - - - 1 LN - - - - - B

+ Less than 0.05%,

71



Table 6

Fishes taken by seine on 19 August 1982 ncar MINS,

Stetfon 00000 TM-AQF-1383 TM-AQE-10M MWMMWMMAQAM_MKL
Time 1226 1537 1249 I 1406 1427 1447 1507 51 1360
Adlr Temp (C) 8.0 8.5 28.0 27.0 27.5 7.0 28.0 28.0 2.0 28.0
Water Temp (C) 26.0 28.0 26.0 25.0 25.0 4.5 26.0 26.0 7.0 26.5%
Dissclved Oxygen (og/l) 10.8 13.6 10.4 1n.a 1.2 10.8 114 1.6 12.0 12.0
pH 8.7 9.1 9.4 8.4 8.4 8.1 8.5 8.6 8.8 8.7
Secchi Disc (cm) si n L6 58 56 38 36 38 3% 76
River Stege (m) 1.00 1.0 1.00 1.00 1.01 1.01 1.0 1.00 1.00 1.0
Weather Partly Parcly Parcly Partly Partly Partly Partly Partly Partly FPartly
_Clouwdy Clow <

No. of Specimens 2247 210 248 1079 559 584 438 17 14 7 799
No. of Species 1 10 7 1 6 . - s . 8 20
Fo, of Heuls 3 6 6 3 3 & 4 & B & La it
Gizzerd shad - - - - - - B - 1 - i +
Colden shiner 6 & - 6 - - - - - - 16 0.2
Comely shiner - - - “ 2 - - - - . L 0.1
Common shiner 2 - - - - - - - - - 2 *
Spottatl shioer 30 2 - 6 - - - - - 1 3% 0.5
Swallowtai]l shiner 27 25 - - 15 S - - - ” 1.0
Spotfin shiner 1468 2175 12 578 530 418 33 11 - 11 5742 n.e
Mimic shiner 599 369 26 40 10 ‘05 86 1 - - 1234 15.4
Eluntoose minnow 50 35 1 b 3 3 6 - 1 20 158 2.0
Fallftsh - - 3 - - - - - - - 3 +
Quillback 3 8 - - - - - - - - 11 0.
Brown bullhesd - - - 1 - - - 1 = = 2
Channel cotflish - - - - - - - - L] - 8 0.1
Redbreast sunfish - - - - - - - - - 1 1 +
Pumpk inseed 4«0 kS ] - 3o 1 - - - - 16 b1 4.9
Bluegill 6 10 - &2 13 - - - - 10 8l 1.0
Pumpk inseed ‘Blueglll 10 69 - 86 - - - - “ - 169 2.1
Smallmouth bass - - 1 - - - - 1 . - 2 +
Largemouth bass - - - - - - - - - 1 1 +
Tessellated darter 6 2 - 7 - 9 2 3 - 17 i“s 0.6

- - 2 1 - - B - - - 3 .

Banded darter
* Clear to bottom at indicated depth.

+ Less than 0.051%.

Sl



Table 7

Number of fishes impinged at the Unit 1 Intake during a 24-hour impingement survey on 7-8 September 1982.

Date 7 8 8
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) -4 -4 -4
River Flow (m3/s) 143.3 143.3 143.3
Air Temp (C) 20.0 17.0 20.0
Water Temp (C) 22.5 21.0 21.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Rock bass - 1 - 3 - - - 4
Pumpkinseed - - - - - 1 - 1
Bluegill - - - 3 il - 5
Total - 1 - 6 ~ e - 10

Table 8

Summary of length, weight, reproductive status,

7-8 September 1982.

and number of fishes impinged at the Unit 1 Intake on

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

Rock bass 31-35, 41-45, 56-60 4 Young 8.0 4

Pumpkinseed 21-25 1 Young 0.3 1

Bluegill 16-35 5 Young 1.6 5

Total 9.9 10

91



Table 9

Number of fishes impinged at the Unit 1 Intake during a 24-hour impingement survey on 21-22 Septewmber 1982.

Date 21 22 22
Time 2000 0400 1206
Volumetric Flow Rate (m3/s) 1.33 1.33 1.33
Number of River Water Pumps:

Nuclear Service 1 1 1

Secondary Service 1 1 1 '

Decay Heat 1 1 1
Intake Velocity (cm/s) 3 3 3
River Flow (m3/s) 110.2 110.2 110.2
Air Temp (C) 18.0 17.0 14.0
Warter Temp (C) 18.5 18.5 17.0 Total
Condition of Fish Alive Alive Dead Alive Dead Alive Dead
Pumpkinseed - - - - 2 - 2
Total - - - - 2 - 2
Table 10 v

Summary of length, weight, reproductive status,

21-22 September 1982,

and number of fishes impinged at the Unit 1 Intake on

Species Fork Length Range Reproductive Status Total Weight Total Number
i (5_mm_groups) (8)

Pumpkinseed 21-25, 31-35 2 Young 0.9 2

'1'\:1-1 0.9 2

L1



Table 11

Number of fishes impinged at the Unit 2 Intake during a 24-hour impingement survey on 7-8 September 1982,

Date 7 8 8
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) 5 5 5
River Flow (m3/s) 143.3 143.3 143.3
Air Temr (C) . 20.0 16.5 20.0
Water Temp (C) 22.5 21.0 21.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Spotfin shiuer - - - 3 - - - 3
Margined madtom - - - 1 - - - 1
Rock bass - 1 - - - - - 1
Pumpkinseed - 1 - 1 - - - 2
Total - 2 - 5 - - - 7
Table 12
Summary of length, weight, reproductive status, and number of fishes impinged at the Unit 2 Intake on
7-8 September 1982,
Species Fork Length Range Reproductive Status Total Waight Totai Number

(5 mm groups) (g)

Spotfin shiner 41-45, 61-65, 76-80 1 Juvenile, 2 Adult 10.0 3
Margined madtom 51-55 1 Juvenile 1.6 1
Rock bass 36-40 1 Young 1.8 1
Pumpkinseed 26-30, 41-45 2 Young 2.4 2
Total 15.2 7




Table 13

Number of fishes impinged at the Unit 2 Intake during a 24-hour impingemen. survey on 21-22 September 1982.

Date 21 22 22
Time 2000 0400 1200
Volumetric Flow Rate (h3/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) 3 3 3
River Flow (m3/s) 110.2 110.2 110.2
Air Temp (C) 18.0 17.0 14.5
Water Temp (C) 18.5 . 18.5 17.0 Total
Condition of Fish Alive Dead Alive Dead Alive Dead Alive Dead
Mimic shiner -~ 1 - - - - - 1
Rock bass - - - 1 - ~ - 1
Tessellated darter - 1 - - - - - 1
Total - 2 - 1 - - - 3
Table 14

Summary of length, weight, reproductive status, and number of fishe- impinged at the Unit 2 Intake on
21-22 September 1982.

61

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

Mimic shiner 21-25 1 Young 0.2 1

Rock bass 201-205 1 Adult 83.0 1

Tessellated darter 41-45 1 Juvenile 0.7 1

Total 83.9 3




Table 15
Fishes captured by the AC electrofisher near TMINS (n Septesber |982.

e 1l 1683 081 1341 1043 5 1582 1688 Al 16A2 15A2 15a1
“i:“ 8Sep BSep BSep BSep BSep BSep 9Sep 9YSep ISep 9 Sep 9 Sep 9 Sep
Tive 2008 2042 2123 2206 na wn 1964 2036 2119 2200 an 1318
Lutstton (etn) i % 2 22 18 20 19 Ie ] 16 i8 18
Alr Temp (C) 17.5% 18,5 17.5 17.5 17.5 16.5 18.0 18.5 18.5% 17.0 17.0 17.0

ot Tazp () 20.0 20.0 26.0 19.5 20.0 20.0 2.0 1.0 21,5 20.0 1.5 0.0
Fisolved Oxygen (eg/)) 8.9 9.7 10.2 9.0 9.5 9.2 12.1 1.0 12,3 10.¢ ii.e 1.2
(28 8.5 8¢ 8.7 8.0 8.0 7.9 8.8 8.9 6.8 8.5 8.6 8.9
orductivity (micromhos/om) 125 Cas «00 &5 “at 50 e 128 «i0 425 1% 1%
5 bt Disc (em) L1 1A L) “t “b 5 (1] 9 “e 41 &) (3]
Volts 190 175 180 175 160 165 200 200 195 180 190 180
Ags 6.5 1.5 8.0 1.9 1.5 8.0 6.5 5.0 8.0 9.0 7.0 8.5
Llezard shad - - - - - - - - - - . -
Musrellunge - - - - - - ] - - ». - »
Comzon cerp 1 “ ] - L} 1 - & - 1 - -
Outl)back “ 2 L} 3 2 9 10 10 3 9 14 i
SLite sucher - - - - - - - - - ] - ]
satthern hog sucher - - - 2 - - - - - - - -
Shorthesd redhorse - - - 1 - - - 3 - - - -
Yellow bullbead - - - - * » - 1 . - “ -
Channel catfish - - - 1 - - - 3 - - 1
Kock bass - - - 1 L} - $ 5 L] 1 | L
hedbreast sunfish - - 4 3 1" | 4 3 7 4 10 .
Puspainseed 5 15 9 6 1" 2 o 3 17 6 20 -
Bluegill 2 “ 2 - - 1 - 1 5 - - -
Sralleouth bass - 2 i S - 1 4 12 L ® I 9
Largenouth bass 2 1 - - - - 1 - ) - - -
White crappie 1 - - - - - 1 1 - - - -
Black crappie - - - - - - - 2 - - - -
Yellow perch - - 1 - - - 3 - - - . -
Walleve i - 3 6 2 0 1 b) 8 4 . 2
Yo, of Specinens it i) ) R i) 9 W0 51 53 2 5 75
So. of Species 1 6 ] 9 6 ? 10 13 ] 8 ? (3

Table 15 continued.

Tone Tisl Al 16A2 15A2 15A1 Total
Date 21 Sep 21 Sep 21 Sep 21 Sep 21 Sep 21 Sep 23 Sep 23 Sep 20 Sep 23 Sep 23 Sep  2) Sep
Tize 1933 2008 2048 an 2206 2238 1540 2024 2113 2145 222 2303
Luration (min) 20 19 8 8 15 19 18 15 15 9 1 18
AMr Tesp (C) 17.5 17.0 12.5% 17.0 16.5 15.5 14.5 13.0 12,5 12.0 12.0 1.0
=ater Tesp (C) 19.0 18.5 18.5 19.0 18.5 18.0 18.0 16.5 17.0 16.5 16.5 16.0
Uissulved Oxyyen (mg/l1) 9.7 10.4 1.2 9.6 9.2 8.6 9.9 10.0 8.5 8.3 9.9 9.7
o 8.7 8.4 8.3 8.2 8.1 7.9 8.} 8.7 8.2 8.2 8.8 £
Conductivity (microshos/cm) 250 410 430 460 490 «80 310 150 410 410 450 “40
Seccht Disc (cm) 61 63 69 61 58 61 6 91 56 $1 n 66
Vales 190 180 180 180 i70 170 190 200 190 185 180 185
AZls I 5.5 8.0 8.0 7.0 8.5 9.0 o % 5.0 7.0 8.9 7.5 1.5
Gizzard shad - 2 - - e . 10 —~ = = - - 14
“usnellunge - - “ - . - < - . I " = 1
Coraon carp i - - - - - 1 3 = L) ) 3 27
Quillback 2 S 5 - | 7 18 2 I 2 ? 3 126
Wiite sucker - - . - - - - il = 3 1 i 7
wrtrern hog sucker - - - - - - - - - - - - 2
fhorthead redhorse - - - - - - - H - - - - 5
Yellow bullhead - - - - - = & 1 & i e - 2
Channel catfish - - - 1 - - 2 - - - 3 1
Roch bass - - - 2 3 1 - 9 4 & 1 5 59
Felbreast sunfish - - - P} 1 & 5 9 3 3 12 10 ie
Purpainseed - 13 2 L} 7 I 2 9 ] 7 18 - 183
Bl 111 - ? - * - 3 1 3 1 1 2 = 10
Szalcouth bass - (| 1 ? 2 1 2 10 - 5 5 1" 2
Lar, . south bass 1 b ] - - - - - - 1 - - - 0
White crapple - ] - - - - - - - - - - &
Blacr crapple - - - - - 1 = 1 2 2 3 e 9
Ye!l w pecch - 1 - - - - 1 5 3 . o ¥ 6
Satiese 2 - 1 s B 2 3 3 1 2 ‘ : b8
Ko, of Specizens 12 1 9 2 19 13 &3 53 27 2 54 62 174
30. of Spectes (3 L] - 5 1 6 S 12 8 9 10 s 19




sbwate 4V -
.

Crwal survey tats from the GR for esch sufvey ey 10 Septesber 1982

¥ wed 17 Sun t 27 Mon
Weather Overcast Yog, Fog, Partly Clowdy, Overcast,
Overcast Overcast Fartly ‘: lowdy
River Stage (m) &
ALY Tespersture (C) 6. 17, 18. 2.5 “ % 0 20.5 18, 5 110 .
¢ ature (€ 1 8 230 2.5 2.5 170 195 190 17.5 175 183
.

4} sorning u»oo-nu,:. . . N . : - .

b) cfterncen (1301-1700) 1)

e) tyen 170121 < 3 3 3 _JOTAL

otal Per Time Period:

Arglers " L] ? 19 1n 19 20 7 14 - 3 3 128

Fish Caught 5 17 s 64 2 63 n n 2% - 1 12 3

Fish Kept ‘ 5 - 15 L] “ 2 9 S - - - 53

Mours Fished 8.17 l16.18 2.92 44,00 14.50 56.50 18,51 4168 3).16 - 4.5 6.00 266,12

Catch/Effore (h) .08 1,05 1.71 1,45 1,52 1,12 1.73 1,70 0.712 - 0,22 2.00 1,36
tay Totals:

Anglers 8 “ 55 L

Fish Caught &7 149 127 13

Fish tapt L] n 16 -

Hours Filshed n.n 115.00 "l.;: l?:’:
Cateh/Eifore (W) 1.72 i, | % "

c ) b b € 2 b 3 ‘l‘ggi!
’.\t:al.‘.f. - - S : - f f - - - - IR el [} 1
Channel catfish 1% 1 - K SRIR X - - R - - - B LR 19
Rock bass n i - R m 1] K2R 1K 6R 1K IR - - R bl 3 2R 29
Bluegill - - - ik 2 - it - n - - - - 1K 4R 5
Sunftshes (Leponis wpp.)! ] - - n SKOIR2IR 1R 17 2 - - - 6K 47N 53
Ssallmouth bass 1K 17RO 2K 12k SR 9K 40R 4K 7R 3K JIR IK 25R BK 38R IK I2R - " m 29 195Kk 224
largescuth bass - - - ] 4 - - xR - X - - - *® R ¢
Yellow perch 1R - - - - - - - - - - s L] S—
I General jdentification,

K Kept.

K Neleased,

Table 17
Creel survey Jata from the West Dam for each survey day in Septesber 1982,
Day § Wed 17 Sun 75 Sat 27 Won
Seather Overcast Fog, Fog, FPartly Cloudy, Overcast,

Overcast Overcast Partly Cloudy

River Stoge (m) 3.19 3,13 3,18 3.18
Alr Tesperature (C) 6.0 17.0 18.0 3&.5 Ji.0 165 16,0 2.0 0.6 11.5 21.0 20.0
Water Terperature (I) 0.5 20,5 21.0 23.0 7.0 26.5 17.5 20,0 _20.5 17. 18.0 18.5
Tines:

«) sorning (09%00-1300) N . . L]

b)) afrerncon (1301-1700) b b Y b
_ v2 sventng (1701-2100) < ¢ ¢ 3 TOTAL _
T al Per Tise Pertod:

nglers - - - i L] - - 12 3 - - - 2%

"ish Caught - - - 2 10 - - 27 B - - - “)

i ish Kept - - - - - - - 4 - - - - -

Hours Fished - - - 0.2% 21.50 - - 31,50 .00 - - - 56.25

Cateh/Effore (W) - - -~ 8,00 0.46 - - 0.86 _ 1.% - - - 0.76
Day Totals:

Anglers - 9 1 -

Fish Caught - 12 3 e

Fish Kept - - & -

Hours Fished - 21.7% 34.50 -

Cateh/hftore () - 0,5%% 0.9 »
1 L] b 3 B b € . b [3 a b 3 Total
Channel catiish - - - - ok - - ™ 08 - - - - K 2eR 28
Rock bass - - - - b1 - - . - - - - - % :
Srallzouth bass - - - w 2% - . K ROW - - - X lum 2
Sallere = - - - - - . - IR 3 - 5 - 1% {
K Kept,

K Released.



Table 18

Creel survey data from the East Dam for each survey day in Septesber 1982,

weather

River Stage (®)

Alr Temperature (C)

wa rat
ines:
a) sorning (0900-)300)
b) afterncen (1301-)200)

B Wed
Overcast

2.19
18.0 18,5
L ¢

16.0

26.5
4.0

Uvercast

12 Sun
Fog,

3.0 . 16.
8.0 1. 1.

o
G

25 Set
Fog, Partly Cloudy,
Overcast

1.
1

N
18.5

27 Mon
Overcast,
Partly Cloudy

17.%

18.0 18,

o
o

;%ﬂﬂu?JLEkimﬂ
Total Per Tine Period:
Anglers
Fish Caught
Fish Kept
Hours Fished
Catch/Effore (h)

I O A B
LN R I I )
I O

09 =
B &
88 nw

e
~
—zl.v
F$ A2 H
LI B

.

-

s o
e

L I I |

4
18w

Day Totals:
Anglers
Fish Caught
Fish Kept
Mours Fished
Catch/Eftore (h)

-~
=5t ®

-~ o
. >
3
8&0——

Total

ilc:ll'
Channe! catfish

Sunfishes (Lepumis o".)'
Seallsouth bass

e
SR o DR

L I L)

0 in
LR

— -
W o

-]
P m e

L

-
.
ll.l"lsth

L |
L I

IR
oR
IR
IR

- - O

lar ezcuth bass
| General identification.

K Kept.
R Released,

Table 19

Creel surve) data from the YHGS for each survey day in September 1982,

Bay
Weather

Kiver Stage (m)
Afr Terperature (C)
ater Temperature (C)

8 Wed
Overcast

.19
‘ . 9.
19.5 20.5 20.5

25.0

12 Sun
Haze,
Overcast
3.13
22,0

26.5 17.5

25 Sat
Partly Cloudy,
Overcast

3.15%
4. 8.0 1.5 18.0
18.5

18.0

27 Mon
Overcast,
FPartly Cloudy
3.18
9.0 33.5 19.0

17.% 18.0 18.0

Tices:
«) morning (0900-] 300)
b) afterncon (1301<1700)
c) eventing (1701-2100)

"

Total Per Tine Period:
Anglers
Fish Caught
Fish Xept
Houre Fished
_Aatersrtture (W)

3.7%

9. & 16
10 3 2%
5 2 16
15.75 3,50 48.00
0.63 _ 0.86__ 0.50

L]
6
5
8.92
0.67

12

7

4
17.92
1,51

127
158

200.93
0.9

ey Tutaeis;
Anglers
Tish Caught
Filsh Kept
Hours Fished
sAteh JEffore (W)

0.66

9
13

2100
n. 56

3

57

25
74,84
0.76

5
E

Srecies

Common carp

Channel cacfish

Rock bass

Bluegil)

Sunfishes (Legonmts spp.)!
§=allnouth dass
Largesouth bass

Black crappie

Crapples (Puronts spp.) !
Yellow perch

halleve

-
=in

R

0lllg=' 0‘..

-
LI L A T T |

1K IR 1K oR IR

LI B DN O A O I R )

-
»
-—
-
-

x
1K

IR
IR
X IR

IR

LI

IK_I5R

| Bo
=

K
X IR
1K

25K
X

LI A I O I O Y

Rk, JHN.,

£

11K

7R

| Ceneral identification.
K Kept,
K Relvased.



Table 20

Susmary of selected physicochenica) parameters taken on 9 and 20 Seprember

1982 neer the T™INS. Velues are expressed {n mg/] except for water tempsrature (C), pH, end turbidicy (NTU).

Location " Water Turbidicy Alkalinity Sulfate Total Total Dissolved Totel Diseolved
esperature . c-co, Dissnived Copper Copper 2imec Ttee
T™-AQI-1Al 19.0 7.7 5 "
i iy g . .7 9.0 107.0 o 0.00% 0.003 0,009 0,003
bty ”.5 .0 7.6 78.0 8.0 288 0.00% 0.002 0.010 0,03
s e "" :.l 8.0 8.5 1000 302 0.00% 0.003 0.00% 0.003
ot g A 8.2 6.5 8.0 300 0.004 0.00) 0.00% 0.00)
0.0 8.1 7.8 7.0 8.0 291 0.003 ©.002 0.010 0.002
::g:.::; ::.: ;.J 7.8 67.5% 126.0 3is 0.004 0.002 0.01) 0.00%
ot ot v “.s .5 10.2 102.0 70.0 b 0.00) 0.002 0.0l 0.00%
ot iy “.’ 7.6 8.8 5.0 105.0 Nns 0.00% 0.003 c.0Ms 0.006
o - g E 7.4 9.0 5.5 4.0 308 0.004 0.003 0.011 C.006
20.0 7.7 3.0 7.0 110.0 306 0.004 0.002 0.013 0.00%
pr—— 9.8 . MEAN VALUES FOR SEPTFMRER 1982
ol v "-’ . 7.2 68.2 115.5 n2 0.00& 0.002 o.011 0.00%
Koot 59 ".’ 8.9 9.0 7.5 FLTY 0,004 0,002 0.010 0.004
-+ b “.’ - 8.4 69.8 103.0 3o 0.005 0.7 o.012 0.004
ey . - 8.6 70.5 101.% 3oz 0.004 0.003 0.010 0.004
J 20.0 - 8.4 11.0 9. 298 .. 0.004 0,002 — 0012 = 0006 _
Table 21

Swwary of selected physicochemical parametrers taken on 9 and 23 August 1982 nesr the TMINS. Velues are expressed in mg/l except for warer temperature (C), pH, and turbidicy (NTU).

locatton Water Dissolved Turbidicy A kalinity Sulfate Total Totel Dissolved Totel Dissolved
Temperature ae CaCOy Dissolved Copper Copper Ziec Zime
At {C) s~
™-AQ1=1AL 5.5 8.3 6.4 66,2 100.0 275 0.00& 0.002 0.01% 0.006
TH-AQI-1A2 5.3 2.3 9.1 103.0 59.7 264 0.0M 0.002 0,013 0.008
TH-AQI=11A1 25.5 8.7 12.0 92.5 68.7 260 0.0% 0.002 0.014 0.008
TH-AQI-11A2 25.% 9.4 10.5 92.5% 72.0 266 0.004 0.002 0.013 0.008
™-AQI-981 26.0 9.8 12.0 83.6 78.2 270 0.00% 0.002 0.014 0.00%
™-AQI-1Al 20.5 9.8 10.0 67.8 88.9 260 0.003 0.002 o.o18 0.007
TH-AQ1-1A2 21.0 10.8 8.5 84.4 62.6 248 0.002 0.002 0.01s 0.008
™-AQI-11A1 21.0 106.3 .2 76.9 2.8 %7 0.002 0.002 o.018 0.008
™-AQI-11A2 21.5 10.0 €.0 744 65.0 256 0.000 0.002 0.0i5 0.007
T™-AQI-981 1.5 10.7 8.5 76.4 3.3 251 0.00 0.002 0.017 0.009%
MEAN VALUES FOR AUGUST 1982
TH-AQI-1Al 23.0 9.0 8.2 67.0 9% .4 268 0.004 J.002 0.016 0.006
™-AQI-1A2 23.2 10.2 8.8 9.7 61.2 256 0.002 0.002 0.014 0.0n8
™-AQI-11A1 3.2 10.0 9.6 84,7 70.8 254 0.003 0.002 0.016 0.008
™-AQI-11A2 23,5 9.7 8.2 83.4 68.5 261 0.004 0.002 0.014 0.008
-AQI-9nl 23.8 10.2 10,2 80,0 15.8 260 0004 0002 == 0016 0009

£



Table 22

Thernal pluse temperature dats

(€) tahen st 0.5 @ intervals surface
of fohare, sbove and below the THMINS Discharge, 29 Septesber 1982,

24

(8) to bottom at S w, 20w, and 40 »

ALr Temp (L)

Wind Speed (ka/h):

River Flow (al/s): 216.9

Dew Point (C):
Wind Direction:

River Elevation (m): 84,3
tart

Stare Finiah Finish
Tine: 1409 150 Secondary Service Pumps:
Station Operation Level (1): Unie |} 1 1
Unie | 0 [] Unte 2 I |
Unit 2 o 0 Decay Heat Puspe:
Nuclear Service Puspe: Unie | 0 0
Unte | 1 i Effluent Rate (w)/s): 1.26 1.26
Unit 2 1 1 Intake Temp (C): 7.7 8.4
Effluent T 18.2
" ) Distance From Three Wile Tsland Shore
Wom 0. Sw» e e Se
Depth Depth
8.2 1.2 17,7 s Unit | Intake 7.2 i7.9 7.8 s 150 » Downstreas of 0
18.2 1.0 1.7 0.5 7.2 17.9 7.8 0.5
18.2 17,7 1.2 1.0 17.2 1.9 1.0
1.2 1 1.3 17.9 1.5
i7.% 2.0
17,6 2.3 17.7 7.8 7.9 s 200 ® Downstreas of D
17,6 30 17,2 17.8 17.9 0.5
17.2 17.8 1.0
1.7 1.8 7.8 s 25 w Upstreas of
17.7 17.6 7.7 0.5 Discharge 8.1 17.7 17.8 s 300 = Downstreas of D
12,7 17.6 1.0 18.1 1.7 17. 0.5
1.7 1.5 18.1 1.7 1.0
17.7 1.0 8.1 . 1.5
18.0 2.0
1.7 17.7 ire s Discharg, (D)
1.7 1.2 17,7 0.5 17.8 17.8 17.8 s 400 » Downstreams of D
1.2 5.7 1.2 1.0 17.8 7.8 17.8 0.5
17.2 1.5 i7.8 17.8 1.0
17.8 7.2 1.8
17.6 1.7 17,7 s 25 @ Downstr-am of D 17.8 2.0
i7.6 17,6 17,7 0.5 17.8 2.5
17.6 17,6 1.0
17.6 1.5 18.2 is.1 1.2 s 800 & Downstream of D
8.2 8.1 8.2 0.5
7.6 *j12.% 17.7 s 50 » Downstreas of D 8.1 18.0 1.0
17,4 17.6 1.7 0.3 18,0 1.9 1.5
17.% 7.6 1.0 17.9 2.0
17.% 17.6 1.5
18.0 17.9 18,2 s 1000 & Downstreas of D
12,7 7.8 7.6 s 75 ® Downstream of D 18.0 17,9 0.5
17,7 17.6 17.6 0.% 18.0 17.9 1.0
12,2 17.6 1.0 17.9 17.8 1.5
17.2 7.8 .3
8.1 18.0 18,7 s 1900 ® Downstreas of D
7.8 17,7 1.7 s 100 @ Downscream of D 18.0 18,0 17.9 0.5
17.8 12,2 i77 0.5 17.9 8.0 7.7 1.0
17.8 12.7 17,7 1.0 17.9 17.9 1.5
1.7 1.2 1.5 17.8 1. 2.0
1.2 1.8 12,7 s 125 m Downstreas of D 3
12,2 i7.8 17.7 a.%
17.7 17.8 1.0
1.7 17,8 1.5



