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INTRODUCTION

Unit I of the Davis-Besse Nuclear Power Station built by the Toledo
Edison Company and the Cleveland Electric I1luminating Company on the
south shore of western Lake Erie at Locust Point is currently in the ini-
tial phases of commercial operation. This station utilizes water from
Lake Erie to replenish cooling tower blow-dowh and evaporative losses
through its hyperbolic cooling tower. In 1974, The Ohio State University's
Center for Lake Erie Area Research (CLEAR) initiated ichthyoplankton samp-
1ing in the Locust Point area to determine larval fish and egg densities
in the vicinity of the intake and discharge of this power station. With a
knowledge of these densities, entrainment Tosses can be estimated simply
by multiplying the volume of intake water by the ichthyoplankton concen-
tration per unit volume near the intake structure.

During the 10 September 1976 meeting between The Toledo Edison Company
and the U.S. Nuclear Regulatory Commission regarding Unit I Environmental
Technical Specifications considerable discussion arose over the issue of
night and day ichthyoplankton sampling (Appendix A). The Toledo Edison
Company proposed a brief study (Appendix B) to document day/night differences
in the ichthyoplankton concentration estimated from field samples. CLEAR
performed this task on 13 and 25 June 1977.

OBJECTIVE

The objective of this study was to determine if there are any signifi-
cant differences in the ichthyoplankton concentration in samples collected
from Lake Erie during the day versus those collected during the night in the
vicinity of the site of the Davis-Besse Nuclear Power Station.

PROCEDURES

Ichthyoplankton samples were collected at least four hours before sun-
set (day samples) and two hours after sunset (night samples) on two occasions
during the summer of 1977, June 13 and 25, from the surface and bottom of
four sampling stations in the vicinity of the Davis-Besse Nuclear Power Station.
Stations 8 and 13 were located over the intake and discharge areas, respec--
tively, while stations 3 and 29 served as controls on either side of the site
(Figure 1). Two 5-minute circular tows (3 to 4 knots/hr) with a 0.75-meter
heavy-duty oceanographic plankton net (No. 00, 0.75 mm mesh) were completed
at the surface and bottom of each sampling station on each date and time.

The net was equipped with a flow meter to allow determination of the volume
of water filtered. Samples were labeled, preserved in 5% formalin, and taken
to the laboratory for sorting, identification, and enumeration. ATl specimens
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were identified to species using taxonomic keys developed by Fish (1932),
Norden (1961a.and b), and Nelson and Cole (1975). A1l results were key-
punched to allow statistical testing with the Statistical Analysis System
(SAS) on an.' IBM 370 computer. Concentrations were presented as the num-
ber of individuals per 100 m3.6f water.

RESULTS

Eleven species were collected during the study (Table 1). A1l eleven
were present on 13 June while only six were..captured on 25 June. All eleven
were also present in night samples while only 7 appeared in day collections.
Gizzard shad was always the dominant species constituting 84% of the mean
Tarval concentration during the day and 93% of the night concentration.

The three most abundant species were gizzard shad, 'emerald shiners, and white-
bass, respectively. Together they constituted 96% of the mean larval con-
centration during the day and night,and all three were significantly (0.05
level) more abundant in the night samples.

The total number of larvae sampled at any one station did not show a
highly significant day/qgight difference on either date (Table 2). However,
when surface values from all stations, bottom values from all stations, and
surface and bottom values from all stations were averaged, the concentrations
observed at night were always significantly larger (0.05 level) than the cor-
responding dayvalues. Night concentrations from Surface samples, bottom sam-
ples, and all samples combined were 9.0, 14.1 and 13.1 times darger, respec-
tively, than the corresponding day value. The gonicentration of larval fishes
(a1l species combined) observed during the day was never as large or larger
than the corresponding night concentration.

Tables 3-13 present day and night concentrations from each station on
both dates.for each.of the eleven species. No significant (0.05 Tevel) day/
night differences were observed for carp, freshwater drum, rainbow smelt,
spottail shiner, troutperch, walleye, or yellow perch. Furthermore, although
a significantly larger (0.05 Jevel) night concentration was common for surface,
bottom, and grand means of emerald shiners, gizzard shad, logperch, and white
bass, emerald shiner was the only species to show a significant (0.05 Tevel)
day/night difference for a single station and date (Station 29 on June 25).
Gizzard shad provided the greatest day/night difference, for when the surface
values for the day were averaged on 25 June, the corresponding night average
was 207 times larger (Table 6).

DISCUSSION

Results indicated that fish larvae concentrations observed in net
samples collected during the night were significantly larger (0.05 Tevel)
than the concentration in net samples collected during the day from Lake
Erie at Locust Point. This difference was significant for the mean




concentration of larval fishes overall (surface and bottom), the mean
concentration at the surface only, the mean concentration at the bottom,
and probably would have been significant at each of the four sampling
stations if more samples had been collected. However, the night concen-
tration was not significantly larger than the day concentration for each
individual species. Although-it is possible that some species do not ex-
hibit a significant day/night difference, it is more reasonable to assume
that most of the species collected during this study, which did not show
a significant day/night concentration difference, did so because they
were quite rare during the collection periods. For example, walleye and
yellow perch larvae are normally most prominent in May and are quite rare
by June. Consequently, a significant day/night difference, if it exists,
would be more likely to appear in May for these species. The month of
June was selected for these collections because the concentration of lar-
val fishes is generally greatest at this time, and it was this total concen-
tration, rather than the concentrations of individual species, which was
to be examined. Consequently, the data presented in Table 2 are the most
valuable for determining the real significance of day/night differences.

" Although ichthyoplankton movement from the bottom to the surface at
night could not be eliminated (and may contribute) as a possible cause
for these day/night differences, it is felt that net avoidance was a more
probable explanation since bottom to surface ratios for the day and night
did not exhibit any trends which would indicate a net Tlarval movement.
The bottom to surface ratio for the total larvae concentration observed
during the day and night was 5.3 and 4.3,Arespective1y, on 13 June, 3.0
and 7.4, respectively, on 25 June and 4.2 and 6.6, respectively, overall.

Originally, net avoidance was not deemed to be significant due to the
high turbidity in the waters along the south shore of western Lake Erie.
Much of this contention was based on the fact that day concentrations ob-
served along the south shore of western Lake Erie were similar to Dr. Cole's
night concentrations observed along the west shore (north of Monroe) where
the water is less turbid (Appendix B). This also led to the conclusion .
that results from day samples along the south shore were representative of
the true Tlarvae concentration and would not differ significantly from night
results. However, recent studies by CLEAR for the USEPA indicate that
‘1arval concentrations along the south shore are larger than concentrations
in the area sampled by Dr. Cole. This finding and the results of the present
study make it clear that night collections contain significantly more
larvae than day collections. : ’



*(2s81 1) JuedLjLubLs paJspLsuod KL Le4suab SL SS8| 40 GO0 JO 8nleA Yy
*auoje aoueyd Aq BULAUNDD0 4dbJR] U0 BbUR| SLY] SJUBUBISLP 2BLN/Aeq © Jo A3LLLqeqoud SYL xx

SJ4938U 2LqNd Q0 L/49qunN x

100°0 L'el | L°Sly| L°LE 200°0 b 82 0°6/9| 6°€2 G10'0 6°¢ 7125l G°6¢ V10l

022°0 - ¥°0 | 0°0 - - 0°0 00 622°0 - 6°0 00 || U°4d MOLLBA

9%0°0 ooy | 0'2 | §'0 £51°0 02 L2 ) 1500 | - a 0°0 Sseg 91 LUM

£€€°0 - 1'0 | 00 - - 0°0 0°0 £€€°0 - L"0 0°0 A3l Lem

G2€°0 - L'0 | 0°0 - - 0°0 | 0°0 ||  €g€€0 - L°0 00 | ;omewHMMH

| 662°0 0°¢ €0 | L'o|| 0990 02’ 2°0 L*0 gee’0 | - £°0 £°0 _vMﬂwmmm
v 1020 - 80 | 0°0 - - 0°0 | 0°0 9020 - s'L | 00 Hoquiey
1900 | 0702| 0'2 | L0 - - 0'0 | 00 8500 | 0702 | 0% | 20 SULWMWMJ

100°0 9'vl | 8'/8¢] 9°92 £00°0 2°8¢ 2'6l9 2791 9l0°0 | 6°¢€ 0'zvl] €9t v;wwwmw

866°0 | S0 | €0 | 90 7ly°0 70 70 | 0°L 6€°0 | 0°¢€ g0 | Lo |l e

#10°0 8'2 9'6 | ¥°€ 1 800°0 8°2 Ll 209 890°0 2°€ 61 9°0 pLeJaus

€/8°0 | 02 | 20 | L0 206°0 L0 2°0 £°0 €ee’o | - L0 0°0 dueg

aoued Aeq | 3YybLN | Aeq | | - @dued Aeg p:m*z Aeq @oued Aeq . | auyBLN| AedT S3103dS

=L LUBLS | FUBLN ky~141UBLS|  FUBLN | , -141UBLS | TUBLN
NYIW LL6L Bunp 52 161 Bunp €|

| 3143 VT “LNIOd LSNJ0T LV
_ *SNOTLYYLNIONOD NOLYNVTdOAHLHOI LHDIN/AVQ

L 37avl




*(3s9] 1) gueoL4LubLS pauspLsuod A||e4dudb SL SS8| U0 GO'Q 40 BNLeA Y
*auoLe 8oueyd Aq BULUANDD0 UBBUR| U0 BBJUR| SLYJ B0UBUBLLLP YBLN/Aeq e 4o A3L[Lqeqoud YL

SJ4938W oLgNd QQL/48qUnN «

, . ©uesp
10070 | L'€L | L°Sly| L°LE 2000 v°82 0°6/9 | 6°€2 G10°0 | 6°¢€ v'26L | G°6€ .. PUBAY
uesp
(0070 | L'¥L | 6°L2L] €°1§ 200°0 £°¢e L796 L] 6°G¢E G200 | L°€ 272 | 9799 wo31og
. _ , uesay
€00°0 | 0°6 G'60L| 221 £10°0 el | 29l | 6°LL 620°0 | 9% L"1S G 21 9983ANS
090°0 | 9°9 2°9ve| £°2S 800 v L2 1°9/G | 6°92 G0 | G'L 2'9LL | t°8L 8
€20°0 | L'6L | §°5€g| 9°LL 5900 AVA 2'€ls | 8'62 2510 | 262 6°LGL | ¥°S§ 62
L0 | £°le | 2°€85| v°8l 06L°0 §'€S L' 990L| 6°61 1§L°0 | 079 " | 9710l | 679l €L
¥0°0 | ¥'OL | 6°L6E| €£°8€ €810 £°62 8195 | 2°'6lL 662°0 | L' 0'v€2 | 'L £
goued amo IUBEN | - Aeg aoued Aeq IYBLN Aeq aoued xmo -~ QuUbLN - Keg NOILVLS
L tdLUBLS | IUBLN . -L4LuBLs | JYBLN -14tuBLs | YBLN |
: X ¥ .
NyaW 161 8unp gz LL6L Bunp €|

; ATH3 VT “LINIOd LSNJ0T LV
*SNOTLYYLINIONOD NOINNYTdOAHLHOI LHOIN/AVA 40 AYVWHNS

¢ 318yl



"(2s8] 1) jueatjiubls po
*auo| e adueyd Aq BuLaandd0 Jdbae| 4O abJde] SLUJ 80uUsuatiLlp Y

sJ4938ul oLqNd QO /42qunN «

Lunvmcou K| Le4oudb SL SS8| 40 G0°0 40 3nleA Yy
6LN/Aeq © 40 A3iliqeqodd 8yl xx

3143 MY CINIOd LSNJ0T LV
IYAYYT (02davo snuzadhp) dyyd 40 xSNOTLYYINIINOD LHIIN/AYQ

€ 37avl

uesp
€/8°0 0°2 2°0 L0 206°0 L0 2°0 £°0 €ee"0 - L0 0°0 puedy
uesy
€ee o 0°0 0°0 L0 L1S€°0 0°0 0°0 2°0 - - 0°0 0°0 wo3309
, . uesy
€29°0 gL €0] 2°0 L£8°0 €l G0 70 LS€°0 - 20 0°0 99e44Nng
1S€°0 0°0 0°0 2°0 16€°0 0°0 0°0 770 - - 0°0 0°0 3
812°0 - 0] 00 L6€°0 - 6°0 0°0 L6€°0 - 70 0°0 62
LGE 0 0°0 0'0| ©0 L6£°0 0°0 0°0 L°0 - - 0°0 0°0 L
- - 00 0°0 - - 0°0 0°0 - - 0°0 0°0 €
aoued Aeq 2ybLN | Aeqa aosued Aeq YbLN Aeq aaued | Aeq 2YybLN Aeq NOILYLS
oz t4tubLsS YBLN -141ubLs | 3YBLN -141ubLs | IUBLN
5 Xy . ¥
NVIW " [/61 dunp 62 [L61 dunp €L



"(3saL 1)
-auo|e 2oueYd Aq BULAANID0 4D

quedL4LUbLS paUSIPLSUOD ALL
fue| 40 9bae] SLY} 3dUdUSIS

S4913W 9Lgnd Q0L/49qUnN »

pJsUSb SL SS9 40 GO0 40 BNLeA Y
Lp 3UBLN/Aeq @ 40 A3L[LqeqOAd BUL ¥«

“INIOd 1SN01 LY
WINTHS QTy43W3 40 »SNOTL

ERCEREVL A

¥ 31avl

Y AVAYY(8oproUtLoYT
VYLINIINOD LHOIN/AVA

v $2doa70/)

ueap
¥10°0 gz | 96 v°€ 800°0 82 ayAl 2°9 8900 2°¢ 6°1 9°0 puedy
uesy
8¢0°0 G'/ | 2°8 L't L€0°0 6°L “1°§1L 671 622°0 0°¢ 21 ¥°0 wo33.04
. uesiy
9610 6L Lo LL L°S 61L°0 g1 9°6l 9°0L LZL"0 1°€ G2 80 908JUNS
9110 L€ 9°9 g1l 892°0 L€ 9°6 L€ 9610 8'g G'¢ ¥°0 8
[21°0 L2 Lyl G'G €10°0 62 €12 G'6 €0L°0 7L L2 G-l 6¢
G280 2L ¥°G G'¥ 116°0 N 86 6°'8 16€°0 = 0°L 0°0 el
G710 2°9 8 1L 61 ¥2L°0 G°9 822 G'¢ [¥9°0 02 8'0 770 €
aoued feq 2ybLN| Aed aoued feq 2UbLN Aeq aJued AeqQ 2YbLN %mo NOILYLS
ZL41ubLs JYBLN -14LubLsg JYBLN -L4LUubLS Y6 LN
: " A¥
NVIW [L6L BUNp G2 [161 8unp €|



"(3saL 1) JuedLyLubLs paJapLsuod Af[edsusb SL Ssa| 40 GO'Q 40 anleA y
"auole adoueyd Aq Buladndoo usbue| 40 8BuR| SLY} 90UBUBLLLP JYBLN/Aeq e 4o A1L|Lqeqoud BYL sy

S4938W 2Lqnd QO /42qunN x

‘INIOd LSNJ07 LY 3vA
WNYQ YILYMHSIU 40 »SNOILVYLINAINOD LHOIN/AVA

DR N R
Y1 (susUungb ‘sng

G 314avl

mxv@owuwy

uesy

89570 G0 | €0 9°0 ANALY b0 0 0L L6€°0 0°¢ €0 L0 pue.y

‘ ueay

2¥2°0 2’0 | 20 6°0 £02°0 0°0 0°0 9°1 18970 0°2 70 2°0 wo33.09

) _ uesy

290 2 | §0 2°0 G/G°0 €2 6°0 70 1G€°0 - 2°0 0°0 80RJUNS
02€°0 €01 L0 1" G8E"0 70 £l L€ 16€°0 0°0 0°0 70 8
LZL°0 - 70 0°0 - - - 00 0°0 2810 - L0 0°0 62
- - | 00| 00 - - 0'0 | 0% - - 0°0 0°0 )
L£G°0 0'2 | #°0 2°0 166°0 0°0 #°0 7°0 16€°0 - £°0 0°'0 £

aoued Aeq JYbLN xma 30Ueo Aeq 2YbLN Aeq 3ouRd Aeq IYbLN Ae(q NOILVLS

L tdtuBLS | 3UBLN -L4LubLs | yBLN -L4LubLs | 3YBLN
¢ X R } % .
NY3W LL61 Bunp Gz LL61 sunp g




10

. .

- *(3s8L 1) auedLjiubis paJdsplsuod L Le4ouab SL SsI3| Lo,mo.o JO anleA y
.m:oﬁmﬁmocmsu.»nchLgsouo;mmLmF;o mm;m—mvcpmucmxmmw*vp:m_Z\zmomwo AaLprqeqoad Byl xx

SJ4938W 2Lgnd QQL/48qunN x

. uesy
L00°0 9'¥L | 8°/8E| 9°9¢ €00°0 2°8¢ ¢°619 29l 910°0 6°€ 0°2vlL £°9¢ puedy
ueay
20070 €°GL | G°€0L | 6°G¥ 200°0 07/ | 6°GLLl} 87LE - 1#20°0 0 I R G 84 wo3304d
. : . uesy
G00°0 L'GL | 9706 | 0°9 920°0 | 0702 | 2°%2L | 970 - 9€0°0 9'v {825 | G'LL 808JANg
650°0 6°9 6°LEE | ¢°8F 9/0°0 6°8¢ G 799 26l 82970 'L | 2760l L"LL 8
920°0 92 | €°LLE| "67LL 7£0°0 6°€¢ 0°98% £°0¢ 8GL°0 L2V (97611 .m.m 6¢
910 27y | 8708 L'¢L €6L°0 7 el 2 %50°1| 270l yeL 0 G'9 |¥°/8 G €l | "¢l
980°0 76 |'G7/ge| 0°9¢€ 1610 L°8¢ 2°0¢y 0°Gl 20€°0 6°¢ |9°122 | 0°£G €
aoued Aeq 2UybLN | Aeqg 3oued Aeq YbLN Aeq R Aeq IYbLN Aeq - NOILYLS
vayvcm*m UBLN -L4LUubLS JYBLN -L4LubLS 46N
s : i X ] A¥
NY3W . - LL6] dunp G2 ) LL6L sunp €1
- ERREREV AN

) € INIOd LSND0T 1Y IVAYY1 (urupipadso DUOSOL0q)
QYHS QU¥ZZI9 40 xSNOILYYINIONOD LHOIN/AVA

9 37avl



11

*(3s9L L) uedljLubLs pausplsuod A||edsusb SL SS8| 40 GO0 1O 8n[eA Y
*3uo| e doueyd Aq BuLaund20 usbue| 40 8bae| SLYL ddudUdI4Lp FYBLN/Aeq e Jo A3L|Lgeqodd BYl sy

SJ4923UW OLqND QQL/42qunN «

_ uesy
1900 0702 0°¢ L0 - - 00 0°0 8500 0°0¢ 0y 20 pueday
. ueajy
[80°0 0°9¢ 9°¢ L0 - - 0°0 0°0 G/0°0 G°G¢ L°L ¢'0 wo3iog
ueay
08¢0 0'v 7°0 L0 - - 0°0 0°0 - €8¢°0 0¥ 8°0 ¢'0 9deldng
60€°0 ¥ 6°0 20 - - 0°0 0°0 . 00g°0 8’7 6°1L 70 8
85€°0 0°9 ¢ L 20 - - 0°0 0°0 08€°0 €°9 G°¢ 70 6¢
6SL°0 - 6°g 00 - - 0°0 0°0 9170 - L LL 00 el
LGETO0 - 20 0°0 - - 0°0 0°0 16€°0 - 70 0°0 £
9oued Aeq ybiN | Aeq ERITER) Aeq 2YbLN Aegq |8ourd Aeg YbLN Aeq . NOILVLS
*mwacmwm IYBLN -LJLubLg WBLN -L4LUbLS WBLN
: : i £ i l A%
NYaW 1161 Bunp g2 | 161 dunp €|
3Td3 AV

“INIOd L1SNJ07T LY IVAYYT(Ss2poadvo puzodad)
HO¥3d907 40 »SNOILVYLINIONOD LHHIN/AVA

£ 371av1



*(3s81

*auo|e aoueyd Aq HuLaund30

1) 2uedtjtubLs pa4spLsuod KL1e
Jabae| 40 9bue| SLY3 ddUBUSLILP Y

48Uab SL SSI| 40 GO0 40 @njeA Y
BLN/Aeq © 40 A3Llrqeqoad BUL xx

S48l 2Lqnd QQL/43qunN

—
ueap
L02°0 - 8°0 0°0 - - 0°0 0°0 90¢°0 - G 1L 0°0 pueay
uesap
902°0 - G 1L 0°0 - - 0°0 0°0 9LZ"0 - L°€ 0°0 wo33og
uesy
N - - 0°0 0°0 - - 0°0 0°0 - - 0°0 0°0 908e4ung
LGE"O - 7°0 0°0 - - 0°0 0°0 L6€°0 - 8°0 0°0 8
LGE"O - ¢ 0 0°0 - - 0°0 0°0 L6€°0 - 70 0°0 62
LGE'O0 - N«o 0°0 - - 0°0 0°0 L6€°0 - €°0 0°0 el
LGE"0 - €°¢ 0°0 - - 0°0 0'0 L6€E"0 - 9°'¥ 0°0 €
?2oued Ae( 2ybLN | Aeg |aoued Aeg 1YbLN Aeq |aoued Ae( 2YbLN Aeq NOILVLS
ym*wvcmwm 2YBLN -L4LUBLS YBLN -L41ubLs | FUYBLN
: 2" ¥
WEN LL61 3unp G2 £161 3unp €l
3143 BV :

*INIOd LSNJ

'8 379VL

01 LY AYAYY (¥ppaou Snadulso
LTAWS MOANIVY 40 *SNOTLVYLNIONOD

LHHIN/AVA



.

*(3saL |) juedL)LubLs paJapisuod x—_mgmcmm SL SS®] 40 G0°'0 JO Sn[eA Y
.m:o_m aoueys Aq BuLUANDD0 udbJe| JO BbAR] SLYUJ BJUBUSLLLP p;m~2\xma e JO »prﬁﬁnmnoga ULl wxx

SJ4928U 2LqNd QQL/43qunN x

. uesap
66270 0°¢ €°0 L°0 099°0 0°¢ ¢°0 L°0 €EE"0 - €°0 0°0 pueuy
ueap
€EE"0 0°0 0°0 L°0 LGE"0 0°0 0°0 2’0 - - 070 0°0 wo1109
, uesjy
99170 - G 0 070 LSE€°0 - G0 0°0 LGE"0 - 9°0 0°0 90e4dns
o
B LGE"0 0°0 0°0 2°0 L6€°0 0°0 0°0 G°0 - - 0°0 0°0 8
LGE"0 - 9°0 0°0 - - 0°0 0°0 L6€°0 - ¢ L 0°0 6¢
- - 0°0 0°0 - - 0°0 0°0 - - 0°0 0°0 £l
LGE°0 - G0 0°0 L6€°0 - 0°1 0°0 - - 0°0 0°0 €
ERIER) Aeg ybLN | Aeg aoued fe( 2YbLN Aeq asued Aeq 2YbLN Aeq NOILVYLS
¥mwmrcmrm 1yb1 -L4LUBLS BN -1 1ubLs BN
_ Ly %
NYIW LL6L Bunp G2 LL6L Bunp €|

“LNIOd 1SNJ071 LY 3IVAUYT

ERRERED AN

(sniuospny 81dod10p)

YINIHS TIVLLOdS 40 %xSNOILVYYLNIINOD LHIIN/AYQ

6 314Vl



14

*(3saL L) uedL LubLs pauaplsuod A|[edaudb SL $S3| 40 G0°0 JO dn[eA Y
*auo[ e aoueyd Aq BULAANIIO udbue| 40 BbuR| SLYL 9ouUdUdJ4LP YBLN/Aeq e 40 A3L|Lgeqodd BYl sy

SJ4938W oLqnd QQL/4BqUNN x

_ uesiy
G2€°0 - L*0 0°0 - - 0°0 0°0 €EET0 T L°0 0°0 pueay
uesjy
- - 0°0 | 0°0 ° - - 1 0°0 0°0 - - 0°0 0°0 wo33.09
. , uesp
€EE’0 - - 1'0 | 0°0 - - 0°0 0°0 - LGET0 - 20 | 0°0 ~ 90BJdnS
LSE"0 - 2'0 | 0°0 - - 4 070 0°0 L6€°0 - "0 0°0 8
- - 0°0 | 070 - - 0°0 0°0 | - - 0°0 0°0 6¢
- - 0°0 | 0°0 - - 0°0 | 0°0 - - 0°0 0°0 €l
- - 0°0 | 070 - - 0°0 0°0 - - 0°0- 0°0 €
aoued Ae(q WYBLN | Aeg adued Aeq 1YbLN Aeq aoued | Aeq , JYbLN Aeq - NOILYLS
Lz L4LubLs | JUBLIN ~141UbLS 3UBLN -L4tubLs | JYBLN
b XX ¥
NV , 1161 Bunp g2 o LLEL Bunp €L
IT¥d AV

INIOd 1SN2071 LV 3IVAUY] (snofivwoosiwo sisdoodad)
HOW3dLNOYL 40 «SNOILVYLNIONOD LH9IN/AYA

oL 314dvL



*(3s8L L) uedLjLubLs pauaplsuod A||edsusb sL $S8| 40 G0'0 40 @Nn|eA Y
*auole adueyd AQ BULUANIDO0 JUBBJR| 4O 3BUR| SLY1 BoUBUBLLLP 2UBLN/Aeg e o A3L|iqeqodd BUl sy

S4818W 9LGNd QQL/48quny x

, ueay
Gee o - S0°0 0°0 - - 0°0 0°0 €ee0 - L0 0°0 puedy
| ‘ uealy
W €€E°0 - L0 0°0 - - 0°0 0°0 LGE"0 - 2°0 0°0 wojlog
, uealy
- - 0°0 0°0 - - 0°0 0°0 - - 00 0°0 9084dNng
5 N .
o - - 0°0 00 - - 0°0 0°0 - - 0°0 0°0 8
- - 0°0 .00 - - 0°0 0°0 - - o.o 0°0 62
- - 0°0 0:0. - - 0°0 0°0 - - 0°0 0°0 €L
1G€°0 - Z2°0 0°0 o= - 0°0 0'0 16€°0 - 7°0 0°0 £
W aoJued Aeq ybLN | Aeq 2oued Req 2YbLN Keq 2oued Aeq aybL Keq
 hghstubls | TUBIN -L4ubLs | TUBLN -L4LuBLS | TUBLN N - NOLLYIS
: b i x¥ . A%
NVl ’ , . LL6L dunp G2 LL6L =unp g

: 3743 DY “LINIOd
| ; 1SNJ07 LY IVAUY1 (wnadiza "a Uuorpalsozlig)
, JATTIVM 40 %SNOILVHYLNIONOD LHBIN/AYA

1L 378Vl



*(2s8L 1) uedLjLubLS pauspLsuod »__mxmcmm SL SS3| 40 GO'Q 40 anleA y
*3uoje aoueyd Aq BULAANIDO udbBUR| JO BbUR| SLY3} SoudUSLLLP FUBLN/Aeq e jo A3r[lqeqodd Byl xy

S4918W 21qNd QQL/48qunN

. ueay

00" O 0°0% 0°¢ G0°0 €s1 0 072 L2 L0 LG0"0 - 7oL 0°0 pue.4y
ueap

L€0°0 0°0% 0¥ L*0 9G1°0 0°6¢ 0°G ¢'0 7¥0°0 - 8¢ 0°0 wo3304
. _ _ ueal

- - 0°0 0°0 - - 0°0 0°0 - - 0°0 0°0 83ejdng

(e .

B 75170 - 67 0°0 8LL°0 - G'g ¢ 0°0 L6€°0 - 7°0 0°0 8
86170 - G'0 {, 00 - - 0°0 0°0 L1270 - 'L - 0°0 6¢
€eL’o - ¢ L 070 L6€"0 - L0 0°0 G/2°0 - 8L 0°0 €l
9ev "0 0°9 271 20 L6€°0 0°0 0°0 7°0 L6€°0 - €°¢ 0°0 £
8oued Aeq aybiN | Aeq {oued Aeq 2YbLN Aeq aoued Aeq JybL Ae

L L4tubls | JUBLN -14Lubts | 3yBLN -1i1ubis | YBLN 1o | NOLLViS
: *¥ MY
NY3IW ’ , . LL6L BUNp G7 LL6L Bunp gl
, 3143 PV

| , “INIOd 1SN007 LY IVA¥YT (sdoshayo -suoxop)
SSYd ILIHM 40 »SNOLLYMINIONOD LHOIN/AVC

‘ ARENL A



| *(3s81 1) 3uedLjLubls paJapLsuod A||eJdausb sL SS3| 40 GO0 40 anjeA y
| *auo| e aoueyd Aq BuLaundd0 usbue| 40 BBAR| SLYJ 8JUBUBLLLP 2y6LN/Aeq © 40 A3LpLqeqoad Yl sy

SJ4929UW 2LqNd QQL/48quny x

. uesjy
0220 - ¥°0 0°0 - - 0°0 0°0 G220 - 6°0 0°0 ~ pueay
) . uesp
£€€°0 - L0 0°0 - - 1 00 0°0 || LSEO - Al 0°0 wo330g
. uesyy
~ £e€0 - 2°0 0°0 - - 0°0 0°0 LSE°0 - 70 0°0 908JuNns
- - 0°0 0°0 - - | 00 0°0 - - 00 | 00 g
| - - 0'0 |- 0°0 - - 0°0 00 - - 0°0 0°0 62
- - o0 | ool| - - 0°0 | 0°0 - - 0°0 0°0 el
W , L£2°0 - 8L 0°0 - - 0°0 0°0 #9270 - o5 0°0 £
| aoued Aeqd 2ybLN | Aeq ERICR) Aeq 2YbLN Aeq aoued Ae(Q YbLN AeqQ ~ NOILVYLS
- |ptatubls | JUBLN -14LubLts | 3UBIN ~14LUBLS | JYBLN .
- : . L - B
NYIW . 6] dunp G2 LL61 Bunp €]
043 Myl

INIOd 1SNJ01 LV 3vAdY1 (susossavif vodsd)
d : HOY3d MO113A 40 xSNOILY¥IN3INOD LH9IN/AYA

o | | gL 31avL



18

LITERATURE CITED

Fish, M.P. 1932. Contributions to the early 1ife histories of sixty-
two species of fishes from Lake Erie and its tributary waters.
Bull. U.S. Bur. Fish. 47:293-398

Nelson, D.D., and R.A. Cole. 1975. The distribution and abundance
of larval fishes along the western shore of Lake Erie at Monroe,
Michigan Institute of Water Research Tech. Rpt. No. 32.4.
Michigan State University, East Lansing, Michigan. 66 p.

Norden, C.R. 1961a. A key to larval fishes from Lake Erie. University
of Southwestern Louisiana, Lafayette. Memo. Rept. 4 p.

Norden, C.R. 1961b. The identification of larval perch, Perca flavescens,
and walleye, Stizostedion vitreum. Copeia 1961:282-288.



19

APPENDIX
A




20

<. TOLFCOD
R et e oy
- « Puo L

>

RSB SR

LoweLL E. RoE

© Vice Presdent
Faciitins Dev2ropment

File: 0017 & 0221 ’ ‘ : . 1419) 259-522
Docket No. 50-346 '

December 10, 1976

Serial Y¥o. 166

Director of Xuclear Regulation

Attn: Mr. George W. inighten, Chief ,
, Environmental Projects Pranch No. 1 - R

United Stzotes Nuelear Regulatory Comu1\oion ‘ ’ T

Washiagton, D. C. 20555
Dear Hr. Knighton:

S

lcos, reoa'c;ho rhe Davis—Besse Luclear Fower {tation bd‘t 1 Zovixon-—
zzntal Tochnicsl Specifications, thare was consideral '

between Toledo Edison and the Staff over the necessity cof innorpo*atin°
nizhttime ichthyoplankton samp pling into our opesrational aquafic mondcozing
program. The result of thi iscussion, 23 reflected in Item Ho. 5 of
your meeting notes dated October 8, 1578, was that we agreed tJ demicflhg
a limited special study to compare ¢ay znd nighttice ichthyoplankton
gawpling

BDurine cur Septenbar 10, 1976 meetring with the Staff 4in your Reckville

- ) v

5

t‘? w

Ve are submitting herewith an Attachment 1 to this letter oux Proposec

J
Study to Ccompare Da and Night Ichthyepisnkton Concentrations at the
r 4 .
Devis-Bezse luclear Fower Staticm. e feel that this gtudy will satisfy

the cormitment we made aL our September 10, 1575 meeting.

If you should hr' ny questicns concerning this prepesed study 40 not
hesitate o coztact me OT any of my ctaff.

 Yours very truly,

Attachoent

bt d/1

BCC: P. M. Smart, Esq. ) W. A. Johmnson J. D. Len#idson P. P. Anas
G. Charnoff, qu. } J. S. Grant _J. G. Evans w/l . D. J. Cafaro i
D. H. Hauser . E. C. ¥ovak w/1 R. Rosenthal A

THE TOLEGO EDISON CCMPANY EDISGN PLAZA 300 MADISON AVENLIE TOLEDO, OHIO <3852
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ATTACHMENT 1
PROPOSED STUDY TO COMPARE
DAY AND NICHY ICHTHYOPLANKTON CONCTNlRATTONS

AT THE DAVIS-BESSE NUCLEAR POWER STATION

Objectives

The objective of this study is to determine if there are any slgnlflcant '
differences between day and night ichthyoplankton concentrations, in -
Lake Erie, in the vicinity of the Davis-Besse Nuclear Power Station

site.

Monitoring

This study shall consist of two ichthyoplankton sampling efforts con- _
ducted ten days apart or as soon as possible thereafter if weather does
not permit sampling at exactly a ten day interval during the month of
June, 1977, the anticipated period of peak larval density. Each sam-
pling effort shall consist of two sets of ichthyoplankton samples,

one collected at least four hours before sunset and the other collected
at least four hours after sunset.

Each set of samples shall consist of duplicate surface and bottom sam—
ples collected in the vicinity of the intake crib (Station 8), the area
of the thermal plume (Station 13) and two control stations (Station 3
and 29) west and east of the site. These stations. are those shown in
Figure 3.1-1 of our proposed Davis-Besse Nuclear Power Station, Unit
No. 1 Environmental Technical Specifications. ‘

Samples shall be collected by five minute circular tows (3 to 4 knots/hr)
at the surface and bottom, using a 0.75 meter diameter oceanography
plankton net (No. 00, 0.75mm mesh). Ichthyoplankton shall be counted

and identified to ‘the lowest taxonomic level possible.

After collectlon of this data it shall be statistically analyzed to
determine if there is any significant variance between daytime and _
nighttime 1chthyop1ankton concentrations in the vicinity of the site.

Bases

In the course of rev1ew1ng the proposed Env1ronmental Technical Specifi-
cations (ETS) for the Davis-Besse Nuclear Power Station, Unit No. 1 the
Staff has expressed a concern that nighttime sampling of ichthyoplankton
was necessary. This concern was discussed with the Staff at some length
during a meeting between the Toledo Edison Company and NRC Staff in the
NRC's Rockville offices, September 10, 1976. At this meeting the Staff
stated that based on the research of Dr. Richard Cole of the University
of Michigan, in Lake Erie in the vicinity of Monroe, Michigan, that they
felt that night ichthyoplankton sampling was necessary. Toledo Edison
agreed that there could possibly be some differences between day and
night ichthyoplankton concentrations due to: 1. Ichthyoplankton move—
ment at night from the bottom to the surface and, 2. Net avoidance
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during daytime sampling. However, Toledo Fdison stated that they did
not belicve these factors would cause a significant difference between
day and night ichthyoplankton samples collected at the Davis-Besse site.
The basis for this statement was: 1. TIchthyoplankton samples are being
collected at the surface and bottom to eliminate vertical vnriability,
2. Net avoidance is not significant in the turbid waters found along
the southern shore of western Lake Erie. Daytime ichthyoplankton mon-
itoring conducted by the Ohio State University, Center for Lake Erie

Area Research in the vicinity of Maumee Bay and along the southern shore

of Lake Erie, using the same sampling techniques proposed in the Davis-
Besse ETS, have yielded ichthyoplankton concentrations comparable to
Dr. Cole's nighttime sampling. The above sampling program is proposed
to confirm Toledo Edison's contention that daytime sampling is adequate
to characterize the ichthyoplankton concentrations in the vicinity of
the Davis-Besse site.

dh d/1-2



