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INTRODUCTION

This report presents information and data from the Artificial
Island Ecological Studies conducted for Salem and Hope Creek
Generating Stations (SGS and HCGS) during the period January 1
through December 31, 1887,

The sampling programs and data presented follow in a continuum
of ecological investigations conducted in the vicinity of
Artificial Island since mid-1968. Early monitoring (mid-1968
through late~1976), pursuant in part to the production of a
316(a) Demonstration for SG8, concentrated on sampling, using a
variety of gears, within 15 miles of Artificial Island, to
characterize the seasonal communities and annual utilization of
this section of the estuary. SGS Environmental Technical
Specification monitoring (late-~1976 through 1978) retained the
most relevant sampling programs from the earlier monitoring and
was directed toward the identification of changes in population
characteristics relative to preoperational levels. Monitoring
pursuant to production of a 316(b) Demonstration for 8G8 (1978
through 1983) followed the 316(b) Plan-of-Study and focused on
certain "target species" selected for study by a technical
advisory group comprised of the U.S. Environmental Protection
Agency, New Jersey Department of Environmental Prctection
(NJDEP), Delaware Department of Natural Resources and
Environmental Control, Delaware River Basin Commission (DRBC),
U.S. Fish and Wildlife Service, National Marine Fisheries
Service, and Nuclear Regulatory Commission (NRC). This
sampling, which ranged from the mouth of Delaware Bay to the
Delaware River several miles above the Delaware Memorial Bridge,
was intensive and attempted to systematically define the species
involvement with SGS and any ensuing conseguences. This
monitoring also provided the background data necessary for
evaluating potential environmental impacts of HCGS and was
necessary for the NRC to prepare an Environmental Impact
Statement.

Post-316(b) monitoring (1984 through 1986) has been comprised of
reduced levels of station impingement and entrainment sampling
at SGS and restricted riverine sampling of finfish and
ichthyoplankton in the immediate area of SGS and HCGS. These
programs provide data that can be used to augment the SGS 316(b)
Demonstration, if the NJDEP requests additional data after their
review, and provide an estimate of the relative impingement and
entrainment involvement at SGS for comparison to the historical
database. These monitoring programs also serve to satisfy Salem
and Hope Creek permit conditions and PSE&G commitments with
Lower Alloways Creek Township, DRBC, NRC, and the NJDEP.
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Ecological studies during 1987 were comprised of monitoring in
eight basic areas: 1) physicochemical parameters, 2) finfish
abundance, 3) ichthyoplankton abundance, 4) SGS impingement
abundance and survival, 5) SGS entrainment abundance, 6) HCGS
impingement abundance, 7) diamondback terrapin nesting, and 8)
osprey and bald eagle nesting/abundance. The physicochemical
summary presents field collected information on temperature,
dissolved oxygen, and salinity patterns within the study
period. Finfish and ichthyoplankton monitoring programs are
continuations of the daylight portions of the SGS 316 (b)
monitoring program designed to evaluate plant vs nearfield
densities and distributions. The SGS impingement abundance and
survival, and entrainment abundance programs involve a less
intensive version of the 316(b) sampling. Commencing April
1986, an impingement abundance sampling program at HCGS was
initiated and the results herein represent the continuation of
the initial database describing involvement of finfish and blue
crab with the HCGS service water system. Terrapin and osprey
surveys reflect a continuum of these studies which were
initiated in the early 1970’s. A discussion of the data
collected in each area follows.

xiv
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SECTION 1.0
ON-SITE_STUDIES

1.1 IMPINGEMENT ABUNDANCE AND SURVIVAL

1.1.1 Materials and Methods

Impingement abundance and initilal survival sampling during 1987
was conducted one day per week during January through mid-April
and October through December, and three days per week during
mid-April through September, With only two exceptions (January
9 and 22), a total of five samples were collected on each
collection date.

The circulating water system and the impingement sampling
facilities have been described in detail in the Salem 316(b)
Demonstration, Appendix I, Section 5.2 (PSE&G, 1985). Briefly,
organisms impinged on the continuously rotating traveling
screens at Salem are lifted from the river in water filled
baskets fitted at the bottom of each screen panel. These
baskets provide a temporary environment during the vertical
transport of the screen and prevent most organisms from falling
back into the screen well and becoming reimpinged. As the
basket travels over the head sprocket, specimens slide onto the
screen face and are spray washed into either the fish trough by
a low pressure spray or into the trash trough by a high pressure
wash., These troughs converge and discharge to the Delaware
River either to the north or south of the CWS intake depending
on tidal stage to reduce recirculation.

To collect impingement samples, a timed subsample of total flow
from the converged fish and trash troughs was diverted into the
appropriate fish counting pool (Fig. 1.1-1) as indicated by
trough discharge direction. Sample duration ranged from 1 to 10
(typically 3) minutes and was dependent largely on specimen and
detrital densities. At the end of the timed interval, trough
flow was returned to the river discharge mode, and the sample
was allowed a S-min acclimation period before the pool was
drained. As the pool was drained, finfish and blue crab
specimens were collected with dip nets and their condition
determined according to the following criteria:

Live - Swimming vigorously, no apparent orientation
problems, behavior normal

Dead -~ No vital signs, no body or opercular movement,
no response to gentle probing

Damaged - Struggling or swimming on side, evidence or
indication of abrasion or laceration
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Specimens in each category were sorted by species, and the total
number and weight of each was determined. All specimens or a
representative subsample (at least 100 specimens) of each
species, drawn equally from each condition category, if
possible, were measured by 5-mm increment. Individuals or small
catches of a species were weighed to the nearest 0.1 g with an
Ohaus 1600 Series triple-beam balance. Large species’ catches
were weighed, in total, to the nearest gram with a Salter
suspended scale.

The following parameters were recorded with all samples: the
number of pumps and screens in operation, screen speed, tidal
stage and elevation, air temperature, sky condition, wind
direction, wave height, water temperature, and salinity.
Detritus taken with the sample was weighed to the nearest 0.1 kg
with a Dillon S-inch dynomometer (Model AN) or a Salter
suspended scale.

1.1.2 Results

A total of 26,165 specimens of 57 finfishes and 10,197 blue crab
were taken in $42 samples (1,556 min sampled) at the Salem CWS
intake during 1987 (Table 1.1-1). All nine 316(b) Demonstration
designated target finfishes were taken and summaries on the
period of occurrence and abundance (expressed as a density in
terms of the number/million cubic meters of intake water),
survival, length, and inferred age for each of these species are
presented below (phylogenetic order):

Blueback herring - A total of 231 specimens was taken in
impingement samples during 1987; collection frequency was 84
(Table 1.1~1). They were collected in all months except
August and November (Table 1.1-2; Fig. 1.1-2); abundance was
highest during early spring and late-fall (Fig., 1.1-3).
buring %heir period of occurrence, monthly mean density
(n/1Eém”) ranged from 0.7 (September) to 229.4 (March).
Highest daily density was 470.7 on March 24 (Fig. 1.1-3).
Annual percent live, dead, and damaged were 63, 18, and 19,
respectively (Table 1.1-3); monthly (> 5 specimens taken)
initial mortality (percent) ranged from 0 (December) to 50
(June). Length range was 53-283 mm FL (Table 1l.1~4); age O+
specimens comprised over 90 percent of the catch.

Alewife ~ Ninety-eight specimens were taken; collection
frequency was 48 (Table 1.1-1). They were collected during
January through May, September, November and December (Table
1.1-2). Monthly mean density ranged from 1.3 (September) to
127.0 (March) (Fig. 1.1-4); highest daily density was 423.1
on March 24 (Fig. 1.1-5). Annual percent live, dead, and
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damaged were 68, 12, and 19, respectively (Table 1.1-3);
monthly (> 5 specimens) initlial mortality (percent) ranged
from 0 (January) to 50 (May). Length range was 58-218 mm FL
(Table 1.1-~5); all but perhaps seven were age 0+.

American shad - Fifty-nine specimens were taken; collection
frequency was 28 (Table 1.1-1). They were collected during
March through May and October (Table 1.1-2). Monthly mean
density ranged from 5.7 (October) to 57.0 (March) (Fig.
1.1-6); highest daily density was 259.1 on March 24 (Fig.
1.1-7). Annual percent live, dead, and damaged were 71, 5,
and 24, respectively (Table 1.1-3); monthly (25 specimens)
initial mortality (percent) ranged from 0 (May) to 11
(April). Length range was 83-248 mm FL (Table 1.1-6); alil
but two were age 0+,

Bay anchovy - A total of 5,891 specimens was taken;
collection frequency was 301 (Table 1.1-1). They were taken
in January, from April through Octcber, and December (Table
1.1~2; Fig. 1.1~8); abundance was greatest during May
through July. Monthly mean density ranged from 3.8
(December) to 4,411.3 (June); highest daily density was
11,951.2 on June 4 (Fig. 1.1-9)}, Annual percent live, dead,
and damaged were 50, 48, and 1, respectively (Table 1.1-3)¢
monthly (> 5 specimens) initial mortality (percent) ranged
from 29 (Octoker) to 58 {May). Length range was 28 to 98 mm
FL. {Table 1.1-7); the catch was comprised almost exclusively
of age 1+ and oclder.

White .perch - A total of 2,746 specimens was taken;
collection frequency was 244 (Table 1.1-1). They were
collected in all months {Table 1.1-2; Fig. 1.1-10);
abundance was greatest during late fall through early spring
(Fig. 1.1-11). Monthly mean density ranged from 4.6
(August) to 2,608.7 (December); highest daily density was
10,053.1 on April 7 (Fig. 1.1=-11). Annual percent live,
dead, and damaged were 60, 6, and 33, respectively (Table
1.1-3); monthly (> 5 specimens) initial mortality (percent)
ranged from O (August, November) to 71 (September). Length
range was 28~-283 mm FL (Table 1.1-8); age 0+ specimens
comprised nearly 90 percent of the catch.

Striped bass - Seventy-one specimens were taken; collection
frequency was 40 (Table 1.1-1). They were collected in all
months except June (Table 1.1-2; Fig. 1.1-12). Monthly wmean
density ranged from 0,7 (May, September) to 130.0
(December) ; highest daily density was 456.9 on December 15
(Fig. 1.1-13). Annual percent live, dead and damaged were
93, 7, and ¢, respectively (Table 1.1-3); monthly (> 5
specimens) initial mortality (percent) ranged from O
{February, April, December) to 17 (January). Length range
was 58-253 mm FL (Table 1.1-9); all but three were age O+.
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Weakfish - A total of 6,629 was taken; collection frequency
was 232. They were collected from May through October
(Table 1.1-2; Fig. 1.1-14); abundance was greatest during
July through September during which time more than 30
percent of the total was taken. Monthly wean density ranged
from 1.8 (May) to 2,708.3 (September); highest daily density
was 18,785.1 on September 3 (Fig. 1.1-13). Annual percent
live, dead and damaged were 90, 8, and 2, respectively
(Table 1.1-3); monthly (> 5 specimens) initial mortality
(percent) ranged from 5 (September) to 22 (June). Length
range was 28-488 mm TL (Table 1.1-10); all but seven were
age 0+,

Spot - A total of nine specimens was taken; collection
frequency was 9 {Table 1.1-1). Two were taken in May, two
in June, three in July and two in August (Table 1.1-2; Fig.
1.1-17). Annual percent live, dead and damaged were 67, 22,
and 11, respectively (Table 1.1-3). Length range was
168-203 mm FL (Table 1.1~11): all were age 1+,

Atlantic croaker - A total of 1,462 specimens was taken;
collection frequency was 53 (Table 1.1-1). They were
collected only in January and December (Table 1.1-2).
Monthly wean density was 4,557.7 in January and 221.5 in
December (Fig. 1.1-18):; highest daily density was 19,938.0
on January 22 (Fig. 1.1-19). Annual percent live, dead and
damaged were 41, 18, and 40, respectively (Table 1.1-3).
Length range was 23-88 mm TL {(Table 1.1-12); all were age
O+.
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Table 1.1-1
Annual catch statistics of finfish and blue crab
taken in impingement sampling at Salem CWS during 1987,

Bapling perfod =  JAMARY THAGM DECEMBER 1547

Ro, of samsisy - N2

Total mmtes saenled ~ (5%

Total pusy volume sampled {cuble seters) - 4,876,318
Detritus sean centity {xp/utliion cubic weiern) » 249,80

inftial Percent Total Momder Total veight Nein Deralty
Boecine o3 Lo b Coliscted Colincted {9} (n/IEE cuble mteret

HIE CR08 n ? 3 9 10,197 35,2226 1,25.39

ATLAHTIC STUREDN T T S i L6 0,08

PERICH 1L r WO " 5,850, X

oSt £ 1 w6 0 { %0.3 0.08

RUEBCX HERAND " Q. 1 2 19,021,4 231

FLENIFE " o 121 o 1414 15,60

PERIOH B¥D ) o5 o ) neLE 701

ATLENTIC NOHOEN 1% A 21 19,473, 74 "
Bl SR 9 s 1 o 1y 3,220 on g
STRISED MO 1 w6 o 1 9.2 0.07

BY HOHVY 0 % 8 5,89 £0,868.2 8.0

BILVERY MY t o w00 o ] &3 6,13

BROR BALIERD 1" & 0 s n %4 L3

PR CATFISH s ® 0 o= 12 3.8 L0

OYSTER TORDFIBH s ¥ 5 13 L 28 1.8

KD HRE 1 8 % 9 3 ey Ry

SUTIED HHE ™ % 3 8 1 £,301.3 21,84

WITE E ' M .0 o i Iy 0,08

STRIPED OUBK-ERL 16 TRRTI #5 5,822 £3.5

ATLANTIC NEETLEFUSH 1 0 0 0 ) 3.9 0.09

SEEPHERD MINOY | M 6 0 2 8.1 w07
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Table 1.1-1
Continued

Saapling period «  JAHUNY THROUBK DECEMEEX 1987

%o, of samples < W2

Tota) airvies aaoind ~ 559

Total posp volum samoled ievbic smere) - 6,876, 212
Detritus wean demeily (kg/siilion cuble metwrs) = 249,80

1ni35al Porcent Total Wmdee  Total baip Nean Drowity
Bovcin ¥ [ Y Collectld  Colloetod [} (NIES euble meters)

BROED KHLIFISH i 100 -] 9 i 0.1 0,08
LTS ‘ ®w 0 0 ! 240 05
SIRIPED RILLIFISN i ® 0 » o m.e 167
FOUSH SILVERSIDE 1 w0 0 1 a0 0.07
TIDATER SILUERSILE R S S t o1 o8
ATINTIC SILVERSIDE tit T o8 500 A &
THREESODE STICALEBACK 9 w0 0 g 3.1 508
LIND Semonse t w0 0 i L5 o
NRDERY PIEFIER 15 w0 0 1 7 248
STRIPED SEARGBIN 2 w0 o 2 21 0.3
WMITE PERH oM % & n a1 4,280 1 5
STRIPED 3 ) B 7 e n un? RO s g
SIRIED 0S5 WYBRID 1 0 0 1 g 0 ot
BACK 528 BASS 3 0 0 6 : 128 o
BUEBILE § w o 0 1 8.3 1.06
PNPKINSEED 1 w9 8 ) 1.3 88
WHITE CROPIE 3 a e ¢ 3 10,5 0,27
BLACK CRISPIE ) £ 1 1 ) pot.2 623
YELLI® FERCH ' 0 0 0 ) £20.2 08 (e
HAEFIH % 0 8 U £ 1,086.6 R Y

(64524 — !
CREWLE Joc 3 0B 0 3 7.8 0.2 ;é
SILVER PEROH 20 ® 0 A 170.8 2%
SPOTTED 5€A TROVT » w6 % 2 w0 016
RIS ) ® 8 @ 5,59 25,608,6 644, (
oY 3 g o2 3 @7 1,28
NORTVERY KINGF IBH ¢ ® % 0 : 8.9 e

o nq
Fnvironmental Consulting Services, Inc.




1.1-7

Table f.1-1
Continued

Bampling period = JAHIARY THAOUSH DECEMEER (907

Ho. of samoles ~ S48

Totsl aimdes sanoind - 13%

Total pup voluwe sampled fousic meters) ~ 4,873,318
Datritus mean daraity (kp/alilios cubie wetersd = 245,80

Initial Pevornt Tobal Jwber  Total elght Mesn Deoaity
Bossim At L > m Tollsctnd Collactad fgh  (RIEG cuble matars)

ATUNTIC CRONKER 5 TR T S 1,462 1,428.0 334
WACK DR % 2 07 n 6 85,6 0.48
BTRIPED MALET 12 7 i w2 ] %17 nn 3
WITE MALET 1 0 ¢ 10 1 LN 0,09
NORTHERY STARGATEN T 0w 0 o 1 L8 0.08 .
NKED 808Y o 7 3 0 2 ny Ly
BATERFISH ] C I I 1 .3 L3
SUMER FLOMR L TR S 122 13,048.5 15,5
HINXOWYNE R s 1t ¢ n 7%y 1210
WINTER FLOUNOER 3 w6 0 3 198.3 0.3
HEOEHER 3% - Y 718 39,188 fos 13
CF » Catch frequancy (rusber of taesles In vhith the species appearsd),
Lo O e v [nfbiel pereent Jlve, dend 0 dasiped,
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Table 1.1-2
Monthly catch statistics of finfish and blue crab 5
taken in impingement sampling at Salem CWS during 1987.

Sasplang perrod - JANUARY 1387

Mo, of sasples ~ 42

Totsl ainutes sanditd = 77

totel pusp veluse saapled feubic seters) < 425,782

Beteitus anan sensity fkg/abllion cubic aetersd » 167,98
Initial Parcent total Neader Tatat Weight Kean Dansity
Spacies tf L T tollected . Collected 15} {In/1E cudic saters)
ANERICAN EEL L LI L IR ] W
BLUEBACK HERRIXE 3 3 I LI 1 2.9 31,48
ALENIFE ~ ? % 0 U ¥ 90,8 FafRb |
ABLARTIC MEMWADEXK i ¢ 1% ¢ i 10,4 1.42
SIITARD SHAD 2] 4 38 20 $,803,4 1£3.48
BAY AHCHOVY 3 LI TR 31 N 3.8 1.0
SILVERY NIKNOW i v e ¢ { 8.3 .62
SIRIPED KILLIFISH I 100 $ ¢ { 3.8 1.42
ATLARSIC SILVERSIOE 1t L TS b I M 3 te? 82.92
THREESPINE STICXLEBACK 3 10 ? ¢ 3 18,4 1.3
HHITE PERCH b} L 2 % 4,398.8 {,430,10
SIRIPED BASS ¢ 8 1 ¢ . & 5.0 14,30
ATLANTIC CROAKER 1] 6 8 4 1,302 1,27%.2 N
SIRIPED RULLET i EY I I 8 85,7 18,52
HOGCHOKER i w0 | 4 1,89

CF v Cateh frequency (ausdar of tanpiss in which the spacies spprared),
L, 3, 01 = Inftial percaat jive, dvid ang damaged.
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Table 1,1-2
Continued

Sanpling pariod « FEBRUARY {787
Xo, of saaples -
Total sisuter taapled - 10 *
Total surp volume saspled teadic oxbars) < 805,474
Stritus eran dencity (kg/aiilfon cublie eaters) ~ 120074

Faftia) Percent Tetal Rueter Totat Yaight Kean density

$pacing 3 L & N Collected Collicted (@) (n/1E6 cuble weters)

ANERICAN E€L 1 ? [ t nn! 1
BLUEPACK HERRING F 160 ¢ ¢ 2 \R 476
MEVTFE b n N W ) 15,4 10,3t
BE1IARD Suap 1] ¥} N bé | IRHN] mn
STRIPED KILLIFISH | 2 A i 5.8 2.54
ATLANTEC SILVERSIDE 3 . 2 i ¥{}! 8.0
THREESPINE STICKLEBALK 2 100 [ ? 1 L1
WHITE PERCH 13 [ { I 34 1,258,5 16214
SIRIPED BASS 3 199 ¢ ¢ [ 5.4 1
YELLON PERCH 1 A ¢ ¢ { 1.0 2,38

CF = Cateh frucunncy fnuader of nzsples in which the spacles apprareds,
Ly 0y Bt v Indtial parcant Live, dead and Genaged,
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Table 1.,1~2
Continued

Saspling perfed « NARCE (487

Ao, of guapkes = 19

fatal winutss waspled - 73

Total puse volese waspled frudie setsrsd »  £38,49)
Jrtritus wean density (egfmiilion cubic aeters) - §,209.30

Initial Precant

Total Nuader

Tatsl veight

Kuzs Density

CF = Lateh frequancy faueter af saeplex 1o which the species appeired),

L O, D8 = Initiad percant Hve, 4008 108 dansged,

Ssecine {23 t 4 1 Collecied Collected (g} (n2i€6 cubic setern)
$LUE CRAS ¥ 100 ¢ ¢ { 9.3 .40
ANERICAN £6L 3 8 0 0n [ 134 !;. 15
PLUEBACK HERAING Pl nonon 108 844.8 .4
ALERIFE ] L3 7 n 8 338, 128,99
ANERTCAN SHAD § @ LI a 4.3 .02
S{114RD SHAD $ 14 [ 1} H 107,86 .42
RED HAKE ? 1 B 1 i 5369 50,10
$POTIED MAKE i -1 1] { LH [ 181 178,93
ATLANTIC STLVERSIOE 12 no% 134 1032 38
THREESPINE STICKLERACK H 160 9 [ S 2 3.8%
NORTHERN PIPEFISH ? L ] ¢ 2 10.§ 423
YRITE PERCK . 38 [ 1) 188 5,000.4 33,92
STRIPED IASS i 100 ] ] 1 244 4,23
FUNPKINSEED 1 1% 1 9 i 8.4 318
BLACK CRAPPIE [} # ¢ ) 1] 154 2.9
SUNRER FLOUNDER 3 19¢ ¢ 0 { 85,1 1.8¢
WINDONPANE 3 106 9 [ 7 303.% 18,04
HOSCHOKRER s 190 9 ¢ H 8.9 19.90
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Table 1.1-2
Continued

Siphing parind ML 117

No. of 1apies - 83

Total mautes sampied - 13

Tebal pusd voluae sampled fcudic satery) - 933,102
Jetritus saan density (dg/aflifon cuble woterst - 121,93

InfLhal Percent * Totel ¥uaser Total Neight Xean Dansity

[ {11513 ¢F L ] o Collected Collectad (g0 lar1Bd cubic mrters)
BLUE CRAB i LA B 5ot 31918 49,82
ATLAKEIC STURGEQK | 100 0 9 1 1.5 0.3
SMERICAN £EL 10 o % 1] 91,3 14,33
SLUEBACK HERRINS 3 T T 1 162,908,8 88,74
ALEVIFE 18 ¥ on ow 19 748 { L]
MERSCAN SHAD i ¥ 4 M it 10,4 2,79
ATLANTIC NEWUDEN ! s 0 gt 1% 23,3074 1.8
ALIARD SHAD 2 ¢ 0 1 2 8.3 3.4
BAY ANCHOYY 17 TR B 8 Mg 1.8
SRONK BULLKEAD i W oo 9 ) 3.7 8,20
CHANREL CAIFISH $ w0 8 2,8 I
BED Haxe 1 0 W0 3 93,9 52
SPATTED WAKE 1 T T w© 151.8 86,31
SIRIPEY CUSK-SEL 3 [ B I 3 Bt 325
NURKICH08 2 100 ¢ 8 2 1.9 L1
ATLANTIC SILVERSINE s L A T ’ 8.4 19
LIKED SEANORSE 1 w0 8 t Lb 0.87
NORTHERX PIPEFISH 2 w0 9 t 5.8 1.87
WALIE PERCH 1] % 8 M 418 12,115.¢ 1,703,28
SIRIPED 3885 $ W90 § 30,9 10,82
BLUESILL, 3 L I T 4 50,0 5.4
PURPRINSEED 2 g0 4 18 2.3 38,08
WHITE CRAPPIE 1 % 8 2 8.3 1.9
SLACK CRAPPIE n B 13 i 1.8 8,42
TELLOY PERCH 4 00 { 4 442
SUSBER FLOUNDER 12 o0 b 3] 2,200,1 5,92
¥IATER FLOUNDER 3 w0 0 3 18,3 L1
HIGCHOKER '] I T s $,312.2 295,33
73 b e o s [ i
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Totad sinubes saspled < 1}

Y ey
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Table 1.1-2
Continued

Total punp voluse saepled foudic mtersd - 4,028,701
Detritus anan density (bg/uilifon cudic aetery} - 180,34

Inftial Farcent

fotsl Xunder

Total deight

Nean Deasity

Species i 1 ? [ foilaztnd Collncted lg) (n/1E6 cubie astern)
BLUE CRAB [} 98 2 ¢ 1,23 3,300.8 13024t
AMERICAN g€L 10 L ) 1 a4 N.9'0
HLUEBACK HERRING L 4 i BB 13 19,8 16,38
ALEWIFE 4 0 » 8 4 7oy 59
AMERICAN SHAD ] w9 ¢ 13 £s4 12.1%
ATLANTIC REMHADEN L] LRI T # 4311 81,25
BAY ANCHOVY 7} LI L 2,58,7 1,235, 1%
BROMX BULLKERD 7 & ¢ U 18 149,46 13.43
CHANNEL CATFISH H] ¢ 0 16 H 1341 2,5
OVSTER TOADFISM ? w0 0 ? 3081 PR
SPOTIED HAXE 1" L IR B | .ﬂ [,088.8 .9
SIREPED CUSK-ERL ¢ g v 39 ] 8.3 18,28
ATUARTIC SILVERSIOE 13 [ I . 2 1384 1.3
NORTHERM PIPEFISH L] {00 ¢ ¢ é 10,3 10,07
EHITE PEACH 8 & . n 164 1,888.1 138,43
STRIFED 2455 I [ 4 { 2.4 0.67
BLACK SEA BASY 3 Hud $ ] 3 12,8 1,85
PUNPXINSEED 4 I § 19.4 5.2
¥HETE CRAPAIE H [ 4 i 1.7 0.47
BLACK CRAPPIE ] 80 L) s 8.2 3.4
NEAXFISH 1 0w ¢ ¢ [ f10.4 1,88
rg1 2 0 [ I 2 {10, .23
WAKED §08Y | 1 i 43 {83
SUNKER FLOUKDER 28 % 2 2 1) $,800.8 39,9¢
VINODNPANE H - I B 2 1314 2,1
HOSCHOXER 1 7 YY) §,020,3 788,412

CF v Cateh frequenty (mesher of tasples In which Whe spciex sppaaredl,

Ly 3y 08 s faitial parcent 1bwe, 4004 and danagnd,
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Table 1.1-2
Continued

Seapling pericd - e 1997

No. of sasples - 43

Sotal ninstes sampled ~ 157

Total pusp voluse saupled icudic woters) ~ BB, A9
Satritus ann densily fhg/atlifon cudic mtars) - 138,24

lastdal frecent Total Nusber Total ¥aigat Keaa Density
Soacies V4 L [} 8t Collsctad Coflactsd g}  {n/1ER cubic setrey)
$LUE CrAd 43 % 3 2 13§ 0,317.8 3,287, 04
ARERECAN EEL 3 R B Y 3 %8 L1
SLUEBACK RERRING LI 3 ¢ L} 1oh? 12,01
ATLANTIC KENHAQEX 131 % N s 7 18804 l?.ﬂ;
;M’ AKCHEvY 43 2 5 é 2,58 1,825.4 [ A
BRONX BULLMEAD H 83 ¢ 3 5.3 L%+
CHARNEL CATFISH 2 3 [} ? .9 1.8
OYSTER 1DADFISH i3 8 ? ¢ 13 m. 8.8
STRIPED CUSK-EE( 19 §? ¢ 3 w 1,828.4 L33
NUSBECKOB i 100 1] ¢ 3 [ Ly
TIOENATER SILVERSIDE i i ¢ ] { %1 122
ATLARTIC SILYERSIOE 1 8 ¢ 12 0.2 12,82
NORTHERN £ IPEFISK 1 100 ¢ ¢ 1 2.8 .83
WHITE PEREH i L I D | 17 1,087.§ I
BLUESILL ? 100 9 9 1 uA 3.8t
ALUEF 13K 1 I R | 13 M X 152
NEAKFISH u "7 i i1 12118 1994
§POT H 100 9 ? 2 HYR L3
NAKED £0BY 2 100 ¢ ] ] 2.3 L1
SUXNER FLOUNDER ] 0 0 [ 30 133,98 .n
RIHGONPANE H 100 ] ] 3 .3 5%.9¢
HOSCHOKER & w10 2,404 1,12 3,893.1

CF v Cateh (raqueacy {owader of pasoles in shich the apecies appaweil,
Lo § 3E = taitial perceat 1ive, te20 8 Clangni,
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Table 1.1-2
Continued

Satpling perjod « JULY 1987

¥o. of sanples ~ ¢

Yotal sinutes saeplad « §89

fotsl pusp volume vaspind feubic metersd - 1,181,408
Detritus nean density fho/aidlion coble neters) - 49,75

Injtidl Parcent totel Mander Total ¥eight Kaan density
Joscies & L ¢ ] Cotlected Colfected (g8 (/IS cublc weters)
BLUE CRAD 1 1 I B 1,m TRLINY 1,093,738
AMERICAN EEL . ' 01w TN TH 10,40
RUEIACK HERRING 1 v 0 0N ? 13.8 132
ATLAKTIC NENHADER 2 B8 5 11898, 3.5
S1L1ARD. SHAD ] o 0 10 | 72 0.42
MAY ANCROVY ) R TR 1414 500.8 3,401.88
BROVN JULLKEAD i 04 0 i 13,9 0.7
OYSIER T0ADFISH n w1 2 ) §,783.5 s i
STRIPED CUSK-EEL ) 8w o8 3 1,893,3 8.9 ‘
SHEEPSHERD AINNOK | W ¢ 0 2 8 L :
ATLAXTIC SILVERSIDE 3 [y B S H 1.4 .44
YHITE PERCH " noon 1" 51208 11,40
STRIPED 3ASS | o 0 o t 0.8 6.93
YELLOY PERCH T 1 o o ! 1. 1,85
BLUEFISH $ I 10 #5.4 1235
TEAXFLSH n 8o 2 L7 8,191, 1,255,9
spo1 3 nog ! 8.2 LY
ARKED S0BY s TR S 3 X 1.80
SUNNER PLOUNDER Sy 8o 0 1 82,3 10,67
HEROUPANE 7 w0 ¢ ! 2.2 8.2
HOSCHOKER ) I 18 10,458.9 IRTIRL

OF « Cateh frequaney {nueber of saaples in which the specier appeared), i
ty Dy OF & Inftial pareeat Live, deas iné deeeged,
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Table [.1~2
Continued

Stapling porsod - AUBUST 1887

Ho. of saeples - 43

Tatal mnutes sasplad » 168

Total puap voluse saepied {eudlc asturs! - 1,232,80
Setritus sran dunsity (kgroillion cubic aaters) o 533.48

iaitist Percant tatal Nusher Total ¥eight Knen daneity
Soacies oF L $ -] Colliocted Cotlected 4  In/1E8 cublc neterss
BLUE CRAR & L7 A B 1344 9,848.1 136,28
ATLANTIC AENHADEN 1] Hn on W L1 4,8%.8 3,99
SIRIPED ANCHOYY 1 g0 4 0 ! el (3
BAY ANCHOVY 33 . L3 I I | n LT 3,318.71
OYSIER TOACFESH 10 160 4 4 16 §3.0 L
STRIPED CUSK-EEL 3 P I LI 3 p AN 7.8
NUNREER0S H ¢ ¢ 1 43 0.4
ROUSH SILVERSIEE i 1w ¢ 3 ! 8.4 0ubt
ATLANTIC SILVERSIDE 3 e ¢ ¢ ! 8.9 2.8
XORTHERN PIPEFISH 1 15 S B ! 03 6,81
SIRIPED SEARDDIX 1 180 ¢ ¢ H 1 .81
YHIIE PERCH 3 ) [ H 11 L3
STRIPED BASS 13 L B 1 §1,6 L
BLUEFISH 3 b1 I 9 4 1.4 2.5
CREVALLE JACK 1 160 9 0 H 1] ¢.84
VEARFESH L1 8 t H 317 4,159.% 1 485
0T 2 100 o ¢ ? BT 1,48
SLACK SRURN 1 140 9 [ ! sLe 4.4
NAKED 609Y [ 180 ¢ ) HH 5. ¢ 8.1
BUTTERFISH H L ! 3 (9111
SUNNER FLONOER % we 0 9 i 821.t 1.8
RABCHOKER b1 o H 8 1,220, 31389

CF = Cateh Froquenzy {nusder of mesolne in which the wpetius uppnaredl,
Lo By U8 o Inial peroest Elve, doed aad danaged,
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Table '1.1-2
Continued

Sapling poried « SEPTEXMER (467

Xo, of tasplas « #3

Total ainuter naepicd « 1Y

Tatdl pusp voluse padpied feudle saters) - §, 458,028

Detritus wean densily (ke/eiiifca cubic metere) «  8UL.8F
Init{al Percant Total ¥umsee Totnl veleht Xean Density
Specias 4 3 ] i Lolectad Colleetad {9}  {n/LES cuBle setersy)

BLUE CRAZ 1} 9% 2 ¢ 4,303 32,4704 f,721.84

COKGER €EL 1 100 9 9 i 30.3 %48

SLUEBACK HERRING t ¢ 0 18 ¢ 8 0.47

ALENIFE 2 0 ¢ ¥ ? 18] L3

ATLANTIC XEKMAOEN 1% 1% X3 1" £,010.0 12.12

§1114RD SHAD H 1% d ] 1 [ 8} 887

BAY ANCHOYY L4 ' L1 I 1 -] in L4408 i i
0YSIER TOADFISH 12 " 4 ] 13 2024 10.88 i’,:
STAIPED CUSK-EEL . B no» 4 13¢ Hns §2.00

ATLANTIC XEEDLEFISH H LI 1 ¢ i 3.8 &3 ' ;
BRRDED KICLIFISH 1 12 I { 8.1 0.4 ¢
ANLAREIC SILVERSTDE 1% T H bARt] yAR N

NORTHERR PIPEFISH 3 t00 ¢ ¢ 3 20 1Y

SIRIPEY SEAROBIN 1 100 4 0 i L8 1.8}

YHITE PERCH 3 ¢ n H LI 4L73

SIRIPED BASS I 1% ? ? i [} 9,87

BLUESILL S 100 ] 9 ' i 1.4 0.87

SLUEFLSK H ] 2 18 3 13,0 3,79

CREVALLE JACK i ¢ 100 4 i L1 8,8

SILYER PERCH 10 7 - 13 13 3.1 16,4t

SPTTED STATRGUT | 100 ¢ ¢ ! 0.8 0.81

NEAKF1SH 80 # b i b1 18,818.3 2,708,33

HORTHERK XINGFISH 1 [ ¢ | 2.3 .87 {
BLACK DRUX 2 I ) 2 2.0 L33 i
NAKED 608Y 174 ” 8 9 12 i1 9,81

BUTTERFISH s & 11 t2 £08.8 188

SURXER FLOUNDER S o 1w 3 9. 3. 44

HOBTHORER H AN S 13 L1 e

F = Cateh frammney Inusber of vasolen 1n wMch $he mpacies apuarpdt,
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Sispiing peried ~
No. of sasples « 2%

OCTORER 1987

Tota!l sinvdes sepisd - 118

Totat puap voluee saspied ftudic r1eters) -
Beteitus sean density (vgreildion cubic aetersd -

7.1-17

Table 1.1-2
Continued

186,237
187,28

lastial Percant

total Xusber

Total mm Rean Density

Species 13 L ¥ L] Collactnd Coliected (g} (n/1E8 cubic seters)
BLUE CRAB ) LM 3 0 32 §, 30,2 1,23.38
BLUEBACK BERRIKA 2 LI 2 15.3 4,50
ANERICAX SHAD t w ¢ o -4 &1 SN
ATLRRTIC MEXHADEX [ 0% ¢ HY 1553 6.9
SITTARD $HAD 1 "R 1 R 113
3AY AKCHOVY 3 [ $ 10 8124 LLE (]
OYSTER TOABFISH H 10 ¢ ¢ 3 317 &, 83
STRIPED CUSK-EEL 3 $00 0 [} $ 8.2 5.8
RTLANTIC SILYERSIDE ? EM 8 8 12 28.9 8.4
NORTHERX PIPEFISH { 0 0 ] 1 £,3 1423
WHITE PERCH 3 138 ] i 1858 0.0
SIRIPED 4SS 3 L1 I S ] {157 pityi]
BLUEFISH 3 u 9 7 153%.4 18,89
CAEVALLE JACK H 1% 1] ¢ | 41 LT
SILYER PERCH "7 100 (] o 1] 3.2 )
SPOTIED SEATRRUT § 9 L) i in.5 L3
VEAKFISH 3] 8% 4 t e 2,802.t wLn
NORTHER® KENBFISH H -fd [ i pafy } .40
BLACK DRt i 160 ¢ ¢ H 1843 2,40
NORTHERX STARGAIER i 1% L { 5.8 .73
NAXED §08Y ? 100 4 ¢ 2 a1 4.5
BUTIERFISH 3 9 7 1 3 549 3.3
SUNNER FLOUXOER 1 8 ¢ B 3 22,8 L3 3
HESCKOXER is L] { { 212 i, 370.1 182,28

CF v Cater fraquency nutder of samplose A which the specins pprared),

Ly By D8 = Inttisl peremnt 1fve, dend tad dusnged,
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1 01"‘18

Table 1.1-2

Continued
Senpling peried - NOVENBER 1387
No. of yowpler - 20
Total sfnutes sapled - 200 .
totsl pump voluse samplad leudic aetersl - 349,080

Datritue saan gensidy (kg/akllfon cubit aetery) ~ 139.23

inftial Parcent Totsl Xunder Total Yeight

Kean Dsnsily

. Specing CF { ¢ -] Colleckud Collectad [4)  In/IEH cudle neters)
BLUE CaB H] 100 ¢ ¢ i3 1.3 805,40
ANERTCAX £EL H 9 ¢ 10 H 0.9 i
ALEXIFE i 100 ¢ 4 H 1 L
SIRIPED KILLIFISK 2 140 ¢ ¢ 2 36,4 14,28
ATLARTIC SILYERSIZE b B ¢ 12 2.4 85,48
NORTHERX PIPEFISH 1 100 ] d H 1 7.4t
YHITE PERCH 3 88 ¢ 12 23 8.2 118,43
SIRLPEL BASS 3 8 U ¢ ? 9.3 M2
SILYER PERCH 3 no oy w 3 3 %42
JLACK DaUA 7 10 4 9 H T 14,28
NRKEG S0BY § 00 ¢ ] H 4.8 L
SUKNER FLOUNDER § g ¢ 9 1 8.7 L1
HORCHOXER 3 100 9 0 b 3 35,70

CF » Catch Froqueacy {ausder of sasplas in whicd the specthes pprared),
Lo By 30 2 fnftisl percant live, dead and dasaged.
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Table 1,1-2

Continued
Suseling period - BECENRES (387
Koo of nanaber - 23
Torzi stnutes steelpd - 18
Totat punp velues seasded fcubic soters) « 335,404
Detritue avar deasily fhq/aillion cudic aetaesl - 2]
In1tal Parcent Total Fusber Total Yeight Kean Density
Speciny tF L o Collezted Collacted (g} {nfIEG cubic setersi
B Caag 2 0 ¢ ¢ 1 rey! EN 1]
BLUSBACK HERRING t 8 ¢ B 15 0.3 82.38
ALERIFE { 100 ¢ ¢ ? 18.7 L8
B111ARD SHAD 4 Y ¢ B i 1944 73,82
BAY ANCHESY H 160 ¢ ¢ 1 32 3.8% i
SIRTPED KILLIFISH b 1) ¢ 33 5 158,4 K.
MUAREG SILVERSIES 1 B0 s ) 11,8 .
THREESPING STICXLERACK 2 ¢0 0 ¢ 1 L4 1.82
KHITE PERCH F| n T u 12 5,728.3 2,608.48
SIRIPED BASS 9 100 ¢ [ Al 38,2 130.0¢
YELLOY PERCH ' e 0 0 ; 08,3 L% '
ATUINTIC CAOMKER i3 w1 1 1568 21,18
YHITE MULLEY 1 ¢ 6 10 i 35,4 f.5¢
HOSLKOKER $ 8 ¢ o ? 52,3 3.1

CF s Cates Prequency (nusber of yamplas ia which the ssecies sopuaredi,
L, 0, 08 = Dadtial pereent Jive, dnad and dasaged.
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Table 1.1-3
Monthly and amnual percent of specimens live (1), dead (D), and damaged (D*)
for target species taken in impingement sampling at Salem CWS during 1987.

Bluchack American Bay White
Herring Alowife Shad Anchovy Perch
HY Ju 1] (114 5. 1 B p* n L b B+ o L 1] D* % L. D D
Janoary 14 71 14 ta 7 86 [+ 1% - ~ - - 3 1) 67 a3 576 68 3 30
Fedruazy 2 160 0 o 4 25 25 50 - - - - - - “ - 67 4] 10 30
March 108 123 1% 12 57 81 7 12 27 a5 L3 11 - - - - 166 38 6 56
April (13 41 26 EX] 19 37 21 42 i8 28 11 (3] 63 60 LX) [ 978 58 8 34
Hay 13 62 15 23 [3 30 50 0 13 Joo 1] ] 841 55 45 ] 164 49 22 29
June 8 50 50 ¢ - - - - - - - - 2,568 2 58 0 17 41 41 18
July 2 50 [ 50 - - - - - - - - 1,674 58 (33 1 14 29 3 29
Mugust - - - - - . - - - - - L 7% 59 35 5 5 40 [ (34
Septeaber 1 1] ¢ 100 2 50 [ 350 - - - - 477 54 & S 7 9 7] 29
Oatober 2 50 50 ¢ - - - - H toq 0 [ 1950 65 29 5 & 15 25 ]
Rovembey - - - - 1 100 0 L] - - - - - - - - 25 a8 4] 12
Decenber 15 87 [/ 13 2 100 0 0 - - - - 1 100 [ 0 723 12 2 27 -,
Annual 238 63 18 19 98 68 12 19 59 71 5 24 5,891 S0 48 1 2,%46 60 6 33 'r
. D
Striped Atlantic ©
Bass Heakfish Spot Croaker
n L [+ b* R» L B D# n L D i 0t n L p D*
Janurcy [ 83 17 9 - - - - - - - - 1,392 40 19 &]
February & 100 1] Q . - - - - - - - - - - -
Harch 2 10 0 9 - - - - - - - - - - - -
April 6 100 0 9 - - - - ~ - - - - - - -
May 1 o 100 9 1 108 0 ¢ 2 50 0 30 - - - -
June - - - - 179 78 22 1 z 100 0 4 - - - -
July 1 106 0 0 1,275 85 13 2 3 33 67 ] - - - -
August ] o 100 0 1,317 89 9 1 2 (] 0 1] - - - -
Sepremder 1 100 0 0 3,579 94 5 4 - - . - - - - -
Oetober 9 89 11 o 278 85 6 9 - - - - - - - -
Bbvenber 9 34 11 ] - - - - - - - - - - - -
Decenber % 100 ] 1] - - - - - - - - 70 74 1 24
Annual 71 93 7 o &,62% %0 8 2 g €7 22 11 1,462 4% 18 40
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Table 1.1-4
of blueback herring taken imn impingement

Length frequency

987.

sampling at Salem Generating Station in 1

Jun Jut fug Soo

Ny

Fad Mar

Jan
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Table 1.1-5
y of alewife taken in impingement

sampling at Salem Generating Station in 1987.

Length frequenc

fay Kar e Xgy Jun Ja} Pug Se0 Ot Rav

Jin

Lergtiisal

OO Ot OOLDOOHODODOOOOSSLODODOODPOIODO
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DOV TG OOCTHODODODO OO OO OO OODODEGCOD

VOOCQCOODMODMODOGCNOOVDICTOOTDODOOOTOCOOCOON
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Table 1.1-6
Length frequency of Ameriecan shad taken in impingement

sampling at Salem Generating Station in 1987.

»

1] Har fice Ray Jun il fug Sen

dan
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Table 1,1-7
Length frequency of bay anchovy taken in impingement
sampling at Salem Genervrating Station in 1987.

Leegth s} Jan Fab Par for Kay Jun It fug bap Oet L Dec
B-¥ ¢ 0 ¢ 0 ¢ ¢ ¢ H 1 0 9 ¢
it~ 0 9 [ ) 0 0 ¢ } ¢ 0 o 0
%- W 0 9 ¢ 0 0 4 ¢ 0 4 4 0 0
- 9 9 0 ¢ ! 0 1 1 6 ! 0 0
%- %0 4 9 0 .2 7 $ ] { L 1 0 0
-8 ] 9 ¢ 7 % 1! 13 L) 14 9 ¢ ¢
%~ 80 4y 9 ° io 87 &7 ] i i 5 ] ¢
§t - 85 ¢ 9 0 té us 19 \n 1 3 12 4 9
%~ T0 ¢ ) 0 k) 1“9 87 R 19 % 27 ] {
H-n 9 ¢ ¢ 9 143 s n 3 tn 60 ] 9 !
-8 ¢ ¢ ¢ 3 i =3 ELY $ 2] i 0 0
3-8 1 ] 0 3 .Y 82 ] 2 2 15 4 ]
8- % 4 0 ¢ 3 » 3] 2 8 i 2 0 0
-9 8 ¢ ¢ 0 ! g 3 ¢ 9 4 ¢ L
% - {00 ¢ 0 & ¢ L 2 0 ¢ 0 0 0 @
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Table 1.1-8
Length frequency of white perch taken in impingement

sampling at Salem Generating Station in 1987.
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Table 1.1-9
Length frequency of striped bass taken in ilmpingement

sampling at Salem Generating Station in 1987.
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Table 1.1-10
Length frequency of weakfish taken in impingement

sampling at Salem Generating Station in 1987,
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Table T.[-11
Length frequency of spot taken in impingement
sampling at Salem Generating Station in 1987.
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Tabie 1.1-12
Length frequency of Atlantic croaker taken in impingement

sampling at Salem Generating Station in 18987,
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1.2 ENTRAINMENT ABUNDANCE

1.2.1 Materials and Methods

During 1987 entrainment abundance sampling was specified for
three samples per day and two days per week during the period
mid-April through September, conditions permitting. This
schedule should have produced 144 samples taken on 48 days,
however, unscheduled reactor shutdowns and/or circulating pump
outages during June and August precluded sampling on three
scheduled sampling days. On July 17, mechanical problems with
the collection equipment resulted in the failure to collect one
of the three scheduled samples. A total of 134 samples was
taken. On each collection date, samples were collected at
approximately 3-hr intervals at the mid-point of the water
column in intake bay 22A using the Neilsen fish pump (Model
5-1506) and the entrainment abundance chamber (Figs. 1.2-1 and
1.2-2). The fish pump used for samples had a 6-in centrifugal
pump with a single port impeller, and the abundance chamber
consisted of a 260 gal cylindrical tank containing a 1.0-m
diameter, 0.5-mm mesh, conical plankton net in wh%ch the sample
was concentrated. The sample rate was about 1.0m”/min.

Sample volume and flow rate were determined using a Sparling
Envirotech flowmeter (Model 115). Prior to the beginning of the
1987 sampling season, the flowmeter was returned to Sparling for
factory overhaul and calibration. Additionally, the accuracy of

the flowmeter was evaluated twice during the study period and
was found to be within the factory specified + 2 percent on both
occasions., A correction factor of 1.0000 was applied to volume
filtered measured in the field. Samples were preserved on-site
in 10 percent formalin-rose bengal solution. During each sample
the following parameters were recorded: water temperature,
salinity, tidal elevation and circulating pumps in operation.

In the laboratory, ichthyoplankters were removed from sample
detritus. Specimens of the 316(b) Demonstration designated
target species were identified to the lowest practicable
taxonomic level, enumerated, and up to 25 specimens of each
species and life stage (i.e., larvae and juveniles) were
measured to the nearest 0.5 mm total length (TL).
Ichthyoplankton densities were expressed as number per 100m3,
computed by.dividing the number of species taken by the volume
filtered (m”) and multiplying that quantity by 100. Mean
density was calculated by dividing the total number of specinmens
in samples by the total sample volume filtared. Entrainment
abundance data was summarized by collection week, and the date
listed in the table and figures is the mid-point of the
collection period. Sample collection and processing procedures
are described in greater detail in the Procedures Manual for
316(b) ftudies dated April 7, 1982.

Environmental Consulting Services, Inc.



1.2-2

1.2.2 Results

A total of 173,424 fish eggs, 7,573 larvae, 82 juveniles and 60
adults representing 3 of 9 target species were taken in 134
entrainment abundance collections at SGS in 1987 (Table 1.2-1).
In order of decreasing abundance, target species taken were bay
anchovy, weakfish, and white perch. A summary of collection
data is presented below for each taxa.

Bay anchovy - A total of 173,228 eqggs, 7,545 larvae, 65
juveniles and 60 adults was taken at $GS during 1987 (Table
1.2-1). Eggs were taken from May 22 through August 31 and
on September 21 and 25 at water temperature and salinity
ranging from 18.5 to 29.0 C and from 2.0 to 12.0 ppt,
respectively (Tgble 1.,2-2; Fig. 1.2-3). Weekly mean density
of eggs (n/100m™) during the period of occurrence

increased from 0.61 on May 20 to 10,275.73 on July 8, and
then decreased to 0.29 on September 23 (Table 1.2-3). Mean
density was greater than 1,200 during the period from June 3
through August 5.

Larvae were taken from June 12 through September 25 at water
temperature and salinity ranging from 21.0 to 29.0 C and
from 2.0 to 12.0 ppt, respectively (Table 1.2-2; Fig.
1.2-4). Weekly mean density during the period of occurrence
increased from 16.15 on June 10 to 404.75 on July 15, then
decreased to 2.04 on September 23 (Table 1.2-3). Mean
density was greater than 120 during the period from June 24
through August 5.

Juveniles were taken from June 26 through July 6, from July
17 through July 27, and from August 3 through October 2, (no
samples were collected between August 10 and 26) at water
temperature and salinity ranging from 20.5 to 29.0 C and
from 1.0 to 12.0 ppt, respectively {Table 1.2-2; Fig.
1.2-5). Weekly mean density ranged to 3.85 (September 16,
see Table 1.2-3).

Adults were taken from May 1 through May 29, on June 5 and
8, from June 15 through July 3, from July 10 through July
20, and from September 21 through October 2 at water
temperature and salinity ranging from 13.0 to 27.5 C and
from 1.0 to 8.0 ppt, respectively (Table 1.2-2; Fig.
1.2-6). Weekly mean density ranged to 3.60 (September 30,
see Table 1.2-3).

Based on the subsample of specimens measured, larval,
juvenile and adult bay anchovy collected during the
Entrainment Abundance Program ranged from 1.1 to 83.0 mm TL
(Table 1.2-4). Specimens ranging from 2.1 to 10.0 mm TL
were predominant,

Environmental Consulting Services, Inc,



1.2-3

Weakfish - A total of 196 eggs, 28 larvae and 16 juveniles
was taken in entrainment abundance collections at SGS during
1987 (Table 1.2-1). Eggs were taken on June 5, from June 22
through June 29, and on July 10 and 13, at water temperature
and salinity ranging from 22.0 to 27.0 C and from 6.0 to 8.0
ppt, respectively (Table 1.2-2; Fig. 1.2-7). Weekly mean
density ranged to 56.84 (June 24; see Table 1.2-3).

Larvae were taken from May 29 through June 5, on June 12 and
15, on July 3, 6, 17, 20, 27, and 31, and on August 31 at
water temperature and salinity ranging from 20.0 to 28.0 C
and from 4.0 to 8.0 ppt, respectively (Table 1.,2-2; Fig.
1.2-8). Weekly mean density ranged to 2.44 (June 15; see
Table 1.2-3).

Juveniles were taken on June 15 and 22, on July 13, 17, and
20, on August 3 and 10, and on September 18 at water
temperature and salinity ranging from 23.5 to 29.0 C and
from 4.0 to 8.0 ppt, respectively (Table 1.2-2; Fig.
1.2-9). Weekly mean density ranged to 1.22 (June 15; see
Table 1.2-3).

Based on the subsample of specimens measured, larval and
juvenile weakfish collected during the Entrainment Abundance
Program ranged from 2,1 to 89.0 mm TL (Table 1.2-5).
Specimens ranging from 1.1 to 10.0 mm TL were predominant.

White perch - A single juvenile specimen was taken on April
20 at 13.5 C and 2.0 ppt (Tables 1.2-1 and 1.2-2; Fig.
1.2-10). Weekly mean density during the April 22 collection
period was 0.25 (Table 1.2-3; Fig. 1.2-10). The specimen
was 83.0 mm TL (Table 1.2-6).

Environmental Consulting Services, Inc.
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Table 1.2-1

Summary of physicochemical data and density of fish eggs, larvae
juveniles, and adults taken in entrainment abundance collections
at the SGS circulating water system (CWS) intake during 1987.

. ——— A he -t - —————

Date

Temperature (C)

Salinity (ppt)

Number of samples
Volume filtered (m3)

Eggs:
Bay anchovy
Weakfish

Larvae:
Bay anchovy
Weakfish

Juveniles:
Bay anchovy
White perch
Weakfish

Adults:
Bay anchovy

- " o= . WS vt min A A

Total eggs
Total larvae

Total juveniles

Total adults

4/17/87 - 10/2/87

11.0 - 29.0
0.0 - 12.0
134
8,072.5
Number Density (n/100m3)
173,228 2,145.90
196 2.43
7,545 93.47
28 0.35
65 0.81
1 0.01
16 0.20
60 0.74
173,424 2,148.33
7,573 93.81
82 1.02
60 0.74

Environmental Consulting Services, Inc.



Table 1.2-2

Chronological listing of physicochemical data and density of fish eggs,
larvae, juveniles and adults taken in entrainment abundance

collections at the SGS circulating

water system (CWS) during 1987.

Date 4/17/87 4717787 /17787 4/20/87 4/206/87 . §/20/87
Time 800 1100 1400 934 1228 1503
Location ieen 122 1228 182 182 1228
Tide Ebh 2 Flood 2 Flood B Ebb 1 Ebb 8Black Flood {
Tidal E1. (ft} 90,3 9.3 94.9 - 91.0 89.% 92.8
Temp, () 1.0 13.0 13.0 11.5 1.5 14,0
Sal. (ppt) 4.0 4.0 4,0 2.0 0.5 2.0
Vol. Filtered(n3) 0.2 70,0 50,0 94,0 13.0 64,0
EBGSs

LARVAE

JUVENILES)

WHITE PEREH 0.00 0.00 0.00 1.06 0.00 0.00
ADILTBy

Environmental Consulting Services, Inc.
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Table 1.2-2
Continued

Date 4/24/87 A/24/87 4/24/87 §/21/87 4/27/87 §/27/87
Time 303 1202 14848 731 1036 1400
Location 1een 1220 12eh 1eeR [22n 122R
Tide Flood 2 Ebb | Ebb 2 Flood § Flood 2 Ebb 1
Tidal EL. {ft) 9.6 91.3 88.0 89,9 94.3 Q.0
Teap. (O) 15,0 1.5 14,0 12,0 13.0 ) 14,0
Sal. {pp!) 2.0 4.0 2.0 0.0 4.0 4,0
Vol. Filteradinmd) 53.0 56.0 53.0 %0.0 65.0 53,0
£86S)

LARVRAE

JUVENILEST

AL TE:

Environmental Consulting Services, Ine.
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Table 1.2-2
Continued

Date 37 1787 3/ /87 S5/ 1/87 S/ &/B7 S/ 4787 37 4/87

Time B3 1206 1517 906 1200 1503

Location 1228 1220 1228 182R 1820 12z

Tide Ebb 2 Flood 2 Ebb 1 Ebb 2 Flood 1 Flood 2

Tidal EL. (ft) 88.0 - 92,7 93,4 9.0 90.6 93.2

Tenp. (C} 13.0 14,0 14,0 1.0 1.0 140

Bal. {ppt) 4.0 4,0 40 2,0 8,0 4,0

Vol. Filtersdind) 86.0 51,0 50,0 50,0 §7.0 50,0

ESGSt

LARVAE

JUVENILES) P
-2

ADULTB:

BAY ANCHOVY 3.49 0.00 0.00 2.00 1.43 0.60

Environmental Consulting Services, Inc.



Table 1.2-2

Continued
Date 5/ 8/87 57 8787 57 8/87 S/11/87 5/14/87 5711787
Time 834 {146 1452 ga3 1113 1424
Location 122A 122R 122R 122h 122R 1een
Tide Ebb § Ebb 2 Flood 1 Flood 2 Ebb | Eby 2
Tidal El, (ft) 9.5 83.9 83.0 92.0 931.0 91.0
Temp. (C) 15.0 15.0 13.0 12.0 1.0 13.0
Sal. (ppt) £.0 6.0 5.0 8.0 8.0 8.0
Vol. Filtered(md) 61.0 30.0 56,0 50,0 54,0 9%.0
EBGS1
LARVAE,
JUVENILEB:
ADLE.TB)
BAY ANCHOVY 0.00 A.00 1.79 0.00 .83 0.00

Environmental Consulting Services, Inc.
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Table 1.2-2
Continued

Date S715/87 5/15/87 5715/87 5718787 5/18/87 3/18/87
Time TS 1013 1315 828 1145 1431
Locatfon 128R 122 122A 122R 1228 122R
Tide Ebb 2 Flood { Flood 2 Ebb 2 Flood | Flood 2
Tidal EL. {ft) B8. 1 9.5 93.% 88.5 88,9 93.0
Tewp, (C} 18,0 18.0 18,0 9.5 20,0 20.5
Sal. {ppt) 6.0 6.0 6.0 5.0 3.0 6.0
Vol. Filtered(m3) 5.0 50.0 50,0 50.0 £3.0 58.0
£6851

LARVAE:

JUVENILES

RDULTSe

BAY ACHOVY 8.00 4.00 0.00 0.00 1.5% 0.00

Environmental Consulting Services, Inc.
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Table 1.2-2
Continued

Date 5122187 5/22/87 5/22/87 S/26/87 S/26/87 5/26/87
Tims AR 112% 1342 133 1025 1330

Location 18BR 122R 1224 122R 182A 12eA

Tide Ebb § £bh 2 Ebb 2 Flood § Flood 2 Ebb
Tidal El, {ft) 93.8 89.3 88.0 90.1 93.0 92.0

Temp, (C} 16.3 19,0 19.0 18.0 19.0 19.¢

Sal, {ppt} 8.0 6.0 6.0 6.0 8.0 . B0

Vol. Filterad{m3) 5.0 %0.9 0.0 50.¢ 35.0 %50.0

£665:

BAY ANCHOVY 3.57 0.00 0.00 120.00 1.82 62.60
LARVAE s

JUVENILES!

ADULTER

BAY ANCHOVY 1.79 0.00 0.00 6.00 0.00 0.00

Environmental Consulting Services, Inc.
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Table 1.2-2

Continued
Date 9/29/87 5/29/87 5/29/87 B/ 1/87 6/ 1/87 6/ 1787
Time 729 1020 1517 1300 1502 1636
Lecation 12BA 1228 [§:4:] 1820 122A ieeh
Tide Ebb 2 Flood 1. Flood 2 Flood 1 Ebb 1 Ebb 1
Tidal El.{ft) 87.4 81.0 310 91.% 930 93.0
Temp. (C) 20.0 20.0 el.0 2.5 22.% 22,0
Sal. {ppt} 4.0 L0 4.0 8.0 6.0 . 8.0
Vol. Filtered(m3} 50.0 50.9 J0.0 30.0 5.2 50.0
£6RSe .
BAY ANCHOVY 86.00 16.00 50,00 18,00 91.9% 140, 00
LARVAE:
WEFKFISH 2.00 0.00 2.00 4,00 0.00 0.00
JUVENILES®
ADULTB1
BAY ANCHIVY 4,00 0.00 0.00 0.00 0.00 0.00

Environmental Consulting Services, Inc.
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Table 1.2~2

Continued
Date 6/ 5/87 6/ 5/87 6/ S5/87 6/ B/87 6/ 8/87 6/ 8/87
Time B30 1208 1457 B2e 1119 1424
Location 1828 1228 122/ 12eR j22R 1e2n
Tide Ebh 1 Ebb 2 Flood { Flood 2 Ebb | £bb Slack
Tidal El, (ft) 90.6 Ba. 1 9.2 93.4 8%.9 8.0
Temp. {C) 22.0 22.0 22.¢ 21,5 2.5 23.0
Bal. {ppt) 8.0 6.0 £.0 8.0 5.0 4.0
Vol. Filterad(m3} 50.0 %0.0 €0.0 50,0 50.0 30,0
EBGSH
BAY ANCHOVY 6232.00 743,00 635.00 274,00 332.00 B8, 00
WERKFISH 6.00 0.00 0.00 0.00 0.00 0.90
LRRVRE
WERKFISH 2.00 . 0.00 0.00 0.00 0.00 0.00
JUVENILES:
AMATE:
PAY ANCHOVY 2.00 2.00 {.87 0.00 0.00 4.00

Environmental Consulting Services, Inc.
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Tabhle 1.2-2
Cont inued

1

Date 6/22/87 6/22/87 6/c2/87 6/26/87 6/26/87 b/26/87
Tima %00 1214 1521 906 1153 1433

Location 128R I22h 122A 122A TezR 172

Tide Flood 2 Ebb 2 Ebb 2 Flood 1 Flood 2 Ebb 2
Tidal E1. {1t} 94.0 90.5 B8, 2 91.3 3.0 91.0

Tomp, (O £6.0 25,0 26.0 24,0 250 23.0

Sal. {ppt) B.0 8.0 8.0 .0 8.0 . 8.0

Vol. Filtered{nd) 50.0 50.0 50.0 30.0 89.2 3t.0

£6GSs .

BAY ANCHOVY 7998.00 5154.00 £448.00 14300.00 13689. 31 8482.35
WERKF JSH 40.00 30,00 12.00 98.00 92.49 54.90
LRRVAET

BRY ANCHOVY 30.00 20.00 88.00 370.00 353.43 33.33
JUVERILEB:

BRY ANCHOVY 0.00 0.00 0.00 0.00 1.45 1.96
WERHFIEH 2.00 2.00 2.00 0.00 0.00 0.00
ADLLTB:

BAY ANCHOVY 2.00 0.00 0.00 2.00 0.00 0.00

Environmental Consulting Services, Inc,

9 R AR



Table 1.2-2

Continued
Date 6/29/87 6/2%/87 6/23/87 1/ 3/87 7! 3/87 77 3/87
Time €00 §203 1515 848 1158 1508
Location 12eh 122h 122R 122A 1e2n 122R
Tide Ebb 2 Flood 2 £bb Ebb 2 Flood | Flood &
Yidal El. {ft} 88.% 9.5 .1 89,2 83.0 93.2
Temp. (L) 280 £5.0 3.0 23,5 26.0 . eno
Sal, tppt) 6.0 6.0 8.0 6.0 4.0 6.0
Vol. Filtered(m3} 122.0 $1.0 52.0 J8.0 62.0 64,0
EBGS1
BAY ANCHOVY 2843, 44 7076. 47 2621.15 19334, 48 3279.03 £640,63
WERKF ISH 3.28 1.8% 0,00 0.00 0.00 0.00
LARVAE:
BAY ANCHOVY 103,74 0.00 1107.69 Bb.21 61.29 83.9%
WERKFISH 0.00 0.00 0.00 1.72 0.00 0,00
JUVENILES)
BAY ANCHOVY 3.28 0.00 1.92 t.72 0,00 0.00
ADLTBY
BAY ANCHIVY 2.46 5.88 0.00 0.00 3.23 0.00

Environmental Consulting Services, Inc.

i-gri



Table 1.2-2
Continued

Date 1/ /87 17 6187 11 6/87 1710/87 1150/87 1110487
Time 1004 1248 1535 654 953 1302

Location 128A 122R 122 1224 teen 128R

Tide Ebh | Ebb 2 Flood Ebh 2 Flood 2 Ebb §
Tidal E1.(ft) 91.0  88.5 91.0 Bs.2 940 33.0

Temp, (C) 2%.0 e5.0 26.0 £6.0 6.0 2o

Sal. {ppt} 8,0 £.0 6.0 4,90 6.0 . 80

Vol. Filtersd(m3} 5.1 90.0 87.1 72.2 74.0 58.0

E66S: -

BRY ANCHOVY 13253, 26 28316.4§ 5083.81 1803.32 €810, 81 3681.03
WEAKFISH 0.00 0.00 0.00 0.00 0,00 1.72
LARVAE

BAY ANCHOVY 5.76 25.5 18.07 765.93 194,59 222. 44
WERKFISH 0.00 .13 0,00 0.00 0,00 0.00
JVENILES)

BAY ANCHOVY 0.00 f.11 1.15 0.00 0.00 9,00
ADULTS:

BAY ANCHOVY 0.00 0.00 6.00 1.38 £.33 0.00

Environmental Consulting Services, Inc.
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Table 1.2-2
Continued

Date 7/13/87 T/13/87 7/13/87 7/17181 1711787 7/29/87
Tine 930 1248 1533 1232 1314 903
Location 1220 122R 122A 1een 1220 12¢n
Tide Flood 1 Flood 2 Ebb Flood | Flood £ Ebb |
Tidal EL. (ft) 90.0 94,3 92.5 83%.3 91,5 93.0
Temp, {C) 27.0 28.0 £8,0 £6.0 20 21.0
Bal, (ppt} 6.0 8.0 8.0 4.0 6.0 N
Vol. Filtered(md) 8,0 £7.0 50.0 £0.0 50.0 70,0
£6G5: -

BAY ANCHOVY 1565.29 4191.03 £946.00 9841.67 25668.00 9654.29
WEAKFIBH 2.94% 0.00 0,00 0.00 0.00 0.00
LARVRE:

BAY RANCHOVY 310.2% 723.37 152.00 433,33 26.00 158,57
HERKF 1SH 0.00 0.00 0.00 1.67 6.00 0.00
JUVENILES:

BAY ANCHOVY 0.00 0.00 0.00 1.67 ¢.00 0.00
HEAKFISH 0.00 0.00 0.00 3.00 0.00 2.86
AATS:

BAY ANCHOVY 1.47 0.00 0.00 1.67 0.00 1.43

Environmental Consulting Services, Inc.
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Table 1.2-2
Continued

Date 71120187 7120/87 /24187 1124187 7/24/87 121181
Time 1210 1525 830 1120 1400 807
Location 1228 128A 122R 1220 1228 122A
Tide Ebb 2 Flood 1 Flood 1 Flood 2 Ebb 2 Ebb 2
Tidal El. {ft) 89.0 91.0 91.9 93.3 9.0 B8.0
Temp, (C) 2.5 £8.0 28.0 £9.0 28,5 28.0
5al. {ppt) 6.0 £.0 .0 6.0 5.0 5.0
Vol. Filtered(n3} B7.0 82.0 57.0 61.0 57,0 50,0
E6651 i

BRY ANCHOVY 13501, 15 1820.73 192,98 524,59 A3{4,04 122,00
LARVAE

BAY RNCHOVY 16.09 365.85 952,63 822.95 140, 35 530,00
WEAHF ISH 1.15 1.22 0. 00 0.00 0.00 0.00
JWVENILES:

BAY ANCHOVY 0.00 1.22 0. 00 1.64 0.00 2,00
ADLLTS:

BAY ANCHOVY .45 0.00 0. 00 0,00 0.00 0.00

Environmental Consulting Services, Inc.

Li=g*y



Table 1.2-2
Continued

Pate 1721187 1/21/87 1/31/87 1/31/87 1731787 8/ 3/87
Time 1103 1405 817 112 1414 1638
Location 12eh 1ezn 122R Ieen 122 [22h
Tide Flood 2 Ebb Ebb 2 Flood | Flood 2 Ebb 2
Tida)l El. {ft) 92.6 92.8 86.3 90.0 93.8 90.5
Temp, {€) 28.0 £8.0 28.0 £8.0 29.0 £8.0
Sal. (ppt) 8.0 8.0 6.0 4.0 6.0 © 8.0
Yol. Filteredin3) 62.0 66.0 3.0 5.0 50.0 78.0
EBGS) :

BAY ANCHOVY 1343.55 2424, 24 4750,00 2832.63 255,00 1487.18
LARVAE

BAY ANCHOVY 466.13 B1B.18 90. 00 192.31 54.00 144.87
WERKFISH 4,84 0.00 0.00 1.92 0.00 0.00
JUVENILES:

BAY ANCHOVY 0.00 0.00 0.00 0.00 0.00 1.28
WENMFISH 0.00 0.00 0.00 0.00 0.00 1.28
AXRTS:

Environmental Consulting Services, Inc.
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Tahle 1.2~2
Continued

Date 87 3/87 8/ 3/87 B/ 1Bt 8s 7/87 8/ 7/87 8/10/87
Time 1324 1328 720 1000 1350 506
Location 18eR 1eea 122R 1BBA 122A 122A
Tide EbY 2 Flood 2 Flood 2 Flood 2 Ebb 2 Flood §
Tidal €1, (ft) 88.0 92.% 92.0 9153 89.9 9t
Tewp. (C) 28.0 £8.0 26.0 26.0 26.0 29.0
8al. (ppt) 6.0 8.0 10.0 10.0 8.0 6.0
Vol, Filtered{ad) 83.3 103.0 93.2 £0.0 88.0 117.0
E&ASt

BAY ANCHOVY 1022.75 2376.15 ©1243.95 1931.67 552.27 537.61
LARVRE

BAY ANCHOYY 202. A0 28,44 176. 41 175.00 47.73 ‘60. 68
JUVENILES:

BAY ANCHOVY 0.00 0.00 0.00 1.67 0.00 0.83
HERKF ISH 0.00 0.00 0.00 0.00 0.00 0.85
ADLLTS:

Environmental Consulting Services, Inc.
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Table 1.2«2

Continued
Date 8/10/87 8/10/87 8/26/87 8/26/87 B/eb/87 8/28/87
Time 1201 1445 1141 1330 1648 BOA
Location 122R 1zeh 1een 1820 igeh 182R
Tide Flood 2 Ebb 1 Flood 2 £bb 1 Ebb | Ebh 2
Tidal EL. (ft) 94,9 9.8 93.0 93,4 90.0 83.%
Yemp, (C} 28.0 £8.0 259 25,0 e 0 245
£al. {ppt} 8.0 8.0 10.0 10.0 10,0 £0;0
Vol. Filtered(m3) 35.0 £82.0 67.0 58.0 74,0 50.0
EGGS:
BAY ANCHOVY 1125.43 1480,6% 14,93 108.62 48.63 160.00
LARVAEY
BAY ANCHOVY .73 £9.35 91,04 75,86 35.14 92.60
JUVENILES:
BAY ANCHOVY 1.82 0.00 0.00 .17 0.00 10.00
HWERKFISH 0.00 1.61 0.00 0.00 0.00 0.00
ADLLTS

Environmental Consulting Services, Inc.
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Table 1.2-2

Continued
Date a/e8/87 B/28/87 8/31/87 B731/87 8/3:/87 S/ 4/67
Time 1104 1436 847 1128 1429 808
Location 182A 1828 J2eR 1e2h f22h 122h
Tide Flood & Ebb | Ebb 2 Flood 1 Fiood 2 Flood 2
Tidal E1, (f%) 92.6 S0 83.9 89,9 92.3 93.2
Yemp. (C} £%.0 3.0 24,0 24,0 24,0 210
Sal. {ppt) 10,0 12,0 10.0 8.0 8.0 “12.0
Vol, Filtered(m3) 53,3 5.0 b1.0 83.0 72.0 50. ¢
E68351 )
BAY ANCHOVY 101.27 384.62 - 0.00 0.00 6.9% 0.00
LARVRE
BAY ANCHOVY 79.57 62.31 1.1 35.96 3.56 12.00
HEPHFISH 0.00 0.00 0.00 0,00 1.39 0.00
JUVENILES:
BAY ANCHOVY 0.00 3.83 1.64 2.25 1.39 0.00
ADWA. 181

Ernvircnmental Consulting Services, Inc.
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Table 1.2-2

Continued
Date 9/ 4/87 9/ 4/87 97 u8? 9/ 1181 8/ 2/87 9711/87
Time 1109 1401 903 1152 1503 821
Location 1224 122R 122n 122R 1228 182A
Tide Ebb £by 2 Flood 2 Flood 2 Ebb 2 Ebb 2
Tidal E1. (ft) 91.0 88.95 931.¢ 94,5 89,9 pa. o
Temp. (C) 23.% 23.0 240 240 240 240
8al. {ppt} 10.0 9.0 8.0 10.0 1.0 5.0
Vel. Filtered(nd} £1.0 52.0 62.0 50.0 50,0 83.0
E6GS: i
LARVAE)
BAY ANCHIVY 4,92 5.77 1.61 26.00 10.00 A 76
JUVENILEB:
BAY ANCHOVY 0.00 1.92 0.00 0.00 0,00 9.52
ADALTE:

Environmental Consulting Services, Inc.
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Table 1.2-2

Continued
Date 97/11/87 9/11/87 9/14/87 9/14/87 9714/87 9/18/87
Time 1117 1410 743 1030 1312 820
Location 122R 1ezh 1228 128R 122R 128R
Tide Flood 2 flood 2 Ebb 2 £Ebb 2 Flood | Flood 2
Tidal El. (ft) 92.% 94,8 90.5 pa.6 9.0 93.3
Temp. (D) 3.0 25.0 23.0 L ] £2%.0 ek 0
8al, {ppt) 8.0 8.0 5.0 3.0 5.0 2.0
Vol. Filtered{m3} 76.0 8.0 76.0 53.0 54,0 84,0
€635 )
LARVAE)
BAY ANCHOVY ) 10.53 6.90 £2.00 15.09 7.4 5.56
JUVENILES
BAY ANCHOVY 0.00 0.00 2.63 0.00 0.00 14.81
ADLLYSI

Environmental Consulting Services, Inc.
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Table 1.2-2
Cont inued

Date 9/18/87 S/18/87 9/21/87 9/21/87 g/21/87 9/2%/817
Time 1054 1436 837 1120 1426 809
Loration 122n I2ea 1208 1e2h 1224 tezh
Tide Ebb 1 Ebb 2 Flood 2 Flood Black Flood 1 Ebb 2
Tidal El. (1%} .6 88,3 93.3 93.8 90.8 83.0
Temp, (C} 23.0 £3.0 230 20 FA R} . 218
Bal, {ppt} 490 4.0 6.0 6.0 5.0 1,0
Vol. Filtered{m3) 31,0 50,0 60.0 5.0 0.0 66.0
£665:

LARVAE

BAY ANCHOVY - 0.00 0.00 5.00 .57 0.00 303
JUVENILEE:

RAY ANCHOVY 0.00 6.00 0.00 3.36 2.00 1.52
HEAKFISH 1.6 4,00 0.00 0.00 0.00 (.00
ADLALTS:

BAY ANCHOVY 0.00 0.00 1.67 0.00 0.00 1.52

Environmental Consulting Services, Inc.
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Table 1.2--2
Continued

Date 9/25/87 9/25/87 9/28/87 8/28/87 9/28/87 10/ 2/87
Time 1057 1413 87 1200 1437 827
Location 1288 [2BA 1220 128A jeen jeed
Tide Flood 2 £bd 1 Ebb 2 Flood 1 Flood 2 Flood 2
Tidal EL, ift) 931.0 93.5 £8.0 9.6 94,3 93.0
Tomp. (C) 1.5 21.5% 22,0 £2.0 21,0 13.0
Sal. (ppt) 2.0 5.0 40 3.0 4,0 40
Vol. Filtered(m3) 51,0 £0.0 50.0 £9.0 53.0 6.0
EGOS:

BAY ANCHOVY 1.9 0.00 0.00 0.00 0.00 0.00
LARVAE

JUVENILES:

BAY ANCHOVY 0.00 1.67 12.00 0.00 0.00 0.00
RDULTE

BAY ANCHOVY 0.00 0. 00 2.00 1.45 0,00 5.36

Environmental Consulting Services, Inc.
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Tahle 1.2-2
Cont {nued

Date 107 2/87 107 2187
Tire 1132 15443
Location 12BR j22R
Tide Ebb | Flood |
Tidal E1, (ft) 89.0 89.0
Temp, {C) £0.3 20,3
Bal. {ppt) 3.0 40
Vol, Filtaredim3} 43.% .0
EBG5)

LARVAE.

JUVENILEB

BAY ANCHOVY 0.00 2.00
RDULYS:

BRY ANCHOVY 6.06 8.00

Environmental Consulting Services, Inc.
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1.2-27

Tahle 1.2-3
Weekly mean density (n/100m”) of fish eggs, larvae, juveniles,
and adults taken in entrainment abundance collections at the
SGS circulating water system (CWS) intake during 1987,

33y _Anchoey Heaksish Depxsh
Totr. Vol.
Date Filcered Eggs Larzae Toung  Adults  Eggs  Larvae Young Young .
Voape 102 o0 oo 0.00 0.0  0.00  0.00 0.0 0.00
22 Apr 199.0 0.00 0.00 0.00 0,00  0.00 0,00 0.00 0,25
29 Apr 158.0 0.00 0.90 6.00 0.86 06.00 -+ ©.,00 0.00 0.00
06 May 334.0 0.00 0.00 0.00 1.50  0.00 0.00 0.00 0.00
13 May 3.0 0,00 0.00 0.0 2.25 0,00 0.00 0.00 0.00
20 May  329.0 0.61 0.00 0.00 0.6t  0.00 0,00 0.00 0.00
27 May 305.0 55.08 0.00 0,00 1.64  0.00 0.66 0,00 0.00
03 Jua 312.2 1,289, 24 $.00 0.00 0.96  0.96 0,96 ¢.00 .00
10 Jua 322.0  1,789,75 16,18 0.00 0.62  0.00 1.24 0.00 0.00
15 Jun 164.0  3,939.43 14,02 0.00 0.61  0.00 2.4 1.22 0.00
26 Jun 320.2  9,603.08 164,58 0.62 0.62  56.84 .00 0.94 .00
01 Jui 409.0 6,426.89  207.33 .47 1.96 1.96 0. 24 0,00 0.00
08 Jut 433,64 10,225.73 212,28 0.46 0.6  0.23 0.59 0.00 0,00
15 Jul 295.0 4,948,417 (04,75 0,34 0.68  0.68 1.36 1.02 0.00
22 Jul 414.0  5,528.02 374,40 0.48 0.97  0.00 0.48 0.48 0.00
29 Jut 330.0 2,319,700 383,64 0.30 0.00  0.00 1.21 0.00 0.00
G5 Aug 517.7 1,445,43 122.66 0.19 0,00  0.00 9.00 8.19 0.00
10 Aug - 234.0 925.54 61,11 0.85 0,00 0,00 0.00 0.85 0,00
27 Aug 356.3 124.89 71.85 2.81 0.00  0.00 0.00 0.00 0.00
02 Sep 385.0 1.30 14,55 1,30 6.00  0.00 0.26 0.00 0.00
09 Sep 359.0 0.00 9.47 1.67 0.00  0.00 0.00 0,00 0.00
16 Sep 338.0 8.00 19,06 3.85 0.00  0.00 0,00 0.89 0.00
23 Sep 343,0 0.29 2.04 1.75 0.58  0.00 0.00 0,00 0,00
30 Sep 333.5 0.00 0.00 2,10 3,60 0.00 6.00 0.00 0.00
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1.2-28

Table 1.2-4
Length frequency of subsampled bay anchovy taken in entrainment
abundance collections at the SGS circulating

water system (CWS) intake during 1987.

Langthise} Jun fod tar fipr Kay Jua Jul fug B4p Ot Moy Dec
Li=- 80 ] 0 9 0 1 0 0
&1 30 [ 0 ki 1 5] ¢ ]
Li- 4o 0 0 33 143 53 ¢ 0
Li- 80 0 4 M 113 “ 2 ¢
1= &0 ¢ 0 (1] B kY] g 0
&1- 1o [ 0 16 22 2] 2 0
Li- &40 0 0 10 H 4} ! 0
81~ 9.0 9 ) 3 13 & L] 0
S.1- 100 5 0 4 13 (31 7 ]
0.1 = 110 9 9 H [} 14 ) o
L= 00 9 ¢ i 3 ] 3 0
%~ 13,0 4 ¢ 4 9 10 4 0
1,4 - 14,0 0 0 0 3 19 1 ¢
i1~ 150 0 9 } 4 i8 ] 4
150« 18,0 & 9 ) { 18 L 0
161 - 11.0 ¢ 0 [ f b L] 9
- 180 9 0 i 3 14 [ 0
181 - 13,0 0 0 | i tH] 9 0
181 800 9 ] 0 3 H 3 0
&t - el [ 9 4 3 -8 9 0
¢l - R0 0 0 ¢ H H A 0
2”4 - 80 0 ¢ | ; [ ¢ ¢
21,1 ~ &9 0 0 0 0 ] 0 0
eLl - 85,0 0 0 i 0 9 4 0
BS54 - 8,0 ] ¢ § ¢ ¢ 0 ¢
B6.{ - 210 0 0 0 o i 9 ¢
Bt~ B4,0 0 0 ] 0 9 ¢ 0
gLy - 80 4 0 0 ) ¢ ¢ ¢
3.4~ 0.9 9 0 [ 0 f H L
k08 B ) i 0 0 0 ¢ ¢
1. R ¢ ] ] 9 0 9 0
2f- o ¢ ¢ ] 0 ¢ ] 9
31 - W0 0 ¢ 9 ¢ 9 é 0
- Bo 0 ] [ ¢ 9 | 0
ni- 8.0 Y ¢ ] 0 ¢ [ ]
B.i- W0 0 ¢ ¢ 0 ¢ 0 ]
7.1- W ¢ 0 0 9 0 4 0
W - M0 0 9 0 ] ¢ 9 9
- 00 0 0 ¢ 0 0 f 9
0.5 - 4L0 ] 0 ¢ ¢ ¢ ¢ 0
L1~ 0 0 0 0 0 [ 0 0
el - 0 0 0 0 ] ¢ 14 0
L1 - W0 0 9 ¢ 9 $ 0 ]
W - 8590 [ 9 4 0 0 ] 9
1 - 86,0 0 0 0 0 0 0 ¢
8.0~ AT.0 0 ¢ ¢ 0 0 | ¢
L1~ A8 [ i 9 ¢ 0 | 0
- 43,9 ] f [ ¢ 0 2 0
8.1 - %0 6 l ¢ 0 9 { 0
5.1 - 55,0 ¢ { 0 0 4 0 (4
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Table 1.2-4
Continued
Langth(ss} Jan 11 far for Xy Jun Jul flug Sap Oct o Dec
- RO 0 l ¢ 1 0 0 0
8.0~ 80 0 H ¢ f ¢ 0 ¢
- W 0 0 ! 0 4 0 |
Sk~ 550 0 9 4 0 ¢ ¢ 4
®.4 - 5.0 0 ¢ 1] i ¢ 0 ¢
%1 - 50 ¢ ] } 9 ¢ ¢ 0
5Ly - W0 0 i ¢ i 9 0 0
8.1 - M0 0 ) ¢ 0 9 9 3
531 - 80,0 0 3 2 0 0 0 0
60,4 - 61,0 0 g § 0 ? 0 i
8,1 - B0 0 ! 0 ¢ ] 9 0
6.1 - 6810 0 ¢ I i [ ¢ 0
8.1 - &40 ¢ ¢ 4 § 0 0 0
B - 85,0 ¢ 9 0 { 0 0 0
68,1 ~ 660 ¢ 0 0 0 0 9 0
86,1 - 610 0 ! 0 ] 0 f 1
61,1 - B0 0 0 4 i 0 0 2
681 - 630 ¢ i ¢ 9 9 i 0
851 - 10,0 0 { 4 ] 9 ¢ 0
0.4 - T 0 { H § [ { 0
M- 70 Y 0 4 ¢ [ 0 0
- T 0 0 0 0 0 0 i
A% N LN 0 0 o ¢ ] i {
- THE ¢ 0 Y 0 [ 9 |
15,1 - 76,9 0 0 ¢ ] Y 8 i
i MO ¢ 0 ¢ 0 ¢ 0 ]
My 180 0 ¢ ¢ ¢ 0 ¢ 9
"mi- N 0 9 0 0 0 0 9
#l- 00 0 0 0 L 0 ] 0
ot~ Bl ) 0 0. ] ¢ 0 ]
8,1 - B0 0 9 (] 9 0 9 0
se1 - AL 9 ] ¢ { 9 0 0
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Tablie 1,2~5
Length frequency of subsampled weakfish taken {n entrainment

abundance collections at the SGS circulating
watar svystem (CWS) .intake during 1987.

¥
5
z
¥
Z
g
4

Largthiea) Jan Fed Moy Wy

&1 3.0 ¢ 0 0 2 0 0 0
34 A0 0 § ! 0 0 0 0
Wi 80 0 ' : 2 0 0 0
S~ 60 0 0 I 3 0 0 0
g0~ 1.0 0 0 t : 0 0 0
T b0 0 0 i 2 0 0 0
b= 90 o o b 3 0 0 0
9.4~ 10,0 o 0 1 0 1 0 0
0.1~ 11,0 0 0 ¢ 1 0 0 0
i 120 0 0 1 ? 0 ¢ 0
.0 - 13,0 0 0 0 0 0 0 0
1.6 140 0 0 0 | 0 0 0
- 15,0 0 0 ¢ 0 0 0 0
LAY 0 0 0 i 0 0 0
161~ 1.0 0 0 ¢ 0 0 0 0
i 18,0 0 0 0 0 0 0 9
- 190 0 0 0 0 0 0 0
19.1 - £0.0 0 0 0 0 0 0 0
0.1 - 210 0 0 0 0 0 0 0
Bl - 2.0 0 0 0 0 0 0 0
2.1 - 8.0 0 0 0 0 0 0 0
8Ll - Bi0 0 0 ( 0 0 ¢ 0
8- 880 0 0 0 0 0 0 0
B34 - 8.9 0 0 0 0 0 0 0
8.1~ 2.0 0 0 ) 0 0 0 0
AT ) 0 0 f 0 0 0 0
251 - 89,0 0 0 0 s 0 ) 0
8.1 - 20,0 0 0 0 0 0 0 0
0,1 - 3.0 0 0 0 0 1 0 0
- 2.0 0 0 0 i 0 0 0
24~ W0 6 0 i 0 0 0 0
Wi M0 0 0 9 o 0 0 0
Wl M0 0 0 0 0 0 8 -0
30 %0 0 0 0 0 ¢ 9 0
%.0- Mo 0 9 0 0 0 9 0
- Mo 0 0 ¢ 1 i 0 0
Wi~ 00 0 0 1 0 0 0 0
390 - M0 0 0 0 0 0 0 0
10.1 < 410 0 0 0 0 0 0 0
Ml W0 0 0 0 0 0 0 0
1. 00 0 0 0 0 0 0 0
AL M0 0 0 0 0 0 ! 0
- 480 0 0 0 0 0 0 0
8- 40 0 0 0 0 0 9 0
A48, ~ A0 [1] 0 0 [ 1] ) 0
M- 4,0 9 0 0 0 0 0 0
M- 490 0 0 0 0 0 9 0
8. - 2.0 b 0 0 0 1 0 0
8.1 - 31,0 0 0 0 0 0 9 0
i1 82,0 9 0 9 0 0 0 0
2.1~ 340 o R o 0 0
835 - 30 0 0 0 0 0 { o
8- 55,0 0 0 0 0 0 0 s
5.0 - %0 0 0 0 0 0 0 b
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Table 1.2-5
Continued

Lengthim} Jan fab .Iur for Ray Jun i fug Bap Oct Hov bee

%.t ~ 5o 9 0 ¢ 0 0 ¢ 0
.1 - W0 9 ¢ 0 0 ¢ 0 ¢
8- 00 ¢ ¢ ¢ ¢ 4 0 ¢
531 - B0 (1 ¢ 9 0 ¢ 0 ¢
80,1 -~ 61,0 ¢ ¢ 0 ¢ 9 0 0
5.1 - 60 0 0 Y 0 0 [ 0
8.1 - 840 6 9 9 ) 9 0 0
631 - 840 0 ¢ 0 ¢ ¢ 0 0
g1~ B0 0 ¢ 0 ¢ ¢ 0 ]
63,1 - .0 0 L) ¢ 9 0 ¢ 9
661 - 800 ] 0 ¢ 0 ¢ U 0
67.1 - BAOG ¢ 0 0 0 0 0 0
63,1 - $3.0 0 L] ¢ ¢ 0 0 9
8%.4 ~ 1090 0 $ ¢ 0 ¢ ¢ 0
Wi~ 1.0 0 0 ] 0 0 0 )
M- 0 0 ¢ Y ¢ ¢ ¢ 0
e N0 ¢ 4 ] 0 4 0 0
W1 O ] ¢ Y 0 0 0 9
wy- TN 4 0 0 ¢ 0 0 ¢
- N0 ¢ 0 0 9 .6 ¢ ¢
w1~ 7.0 ¢ 9 0 ¢ ¢ 0 0
mi- W ] 0 ] 9 9 ] 0
Wi - 750 0 ] 4 0 4 4 0
71 - 8.0 ] ¢ Y 0 [ ¢ ¢
8,1 - Mo 0 ¢ 0 0 9 9 0
Q2,1 - 1 0 ¢ ¢ 9 9 ¢ ¢
a1 - 80 0 0 0 0 0 0 0
81 - 8.0 ] ¢ 0 9 0 ¢ 0
851 - M0 0 0 0 0 ¢ ¢ 0
8.1~ 0o 0 ¢ 0 0 0 ¢ 0
L~ K0 0 0 0 0 o 9 0
B8 1 - 83,0 6 0 0 0 ¢ § 0
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Table 1.2-6
Length frequency of subsampled white perch taken in eatrainment
abundance collections at the SGS circulating
water system (CWS) intake during 1987.

Lengthine) Jan Fab Mr for My Jun Jut fug Bap Dt Nov Dec

8.1 - 80 ! 0 0 0 Y ¢ 0

Environmental Consulting Services, Inc.
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WEAKFISH EGGS
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Weekly mean density of weakfish eggs taken in entrainment sampling
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WEAKFISH JUVENILES
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WHITE PERCH JUVENILES
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SECTION 2.0
FIELD STUDIES

2,1 ICHTHYOPLANKTON MONITORING

2.1.1 Materials and Methods

During 1987 ichthyoplankton collections were taken during
daylight along a transect between SGS and Appoquinimink Creek,
DE (Fig. 2.1-1). Samples were collected as five pairs, each
consisting of a discrete inshore sample from immediately in
front of the intake (zone WiOl), and an offshore sample from one
of the five horizontal strata (zones WC01-W005). The ordexr in
which pairs of samples were collected was determined randomly.
Collections in zones W10l and W001-W004 were vertically
stratified consisting of two stepwise (1.5-m intervals) oblique
tows done simultaneously; one from near-surface to mid-depth
(SM), and the other from mid-depth to near bottom (MB). A
single stepwise oblique collection was taken in zone W005.
sample depth was determined based on the trigonometric
relationship between wire angle and tow line deployed. Samples
were collected twice per month during April and May, and weekly
June through September. A total of 418 samples were collected;
however, three were broken in transport.

Samples were collected with a standard bridled 0.5-m diameter,
0.5-mm mesh, conical plankton net fitted with an 8-kg depressor
to ensure proper sampling attitude. Sample volume was
determined with a General Oceanics (Model 2030 MKII) digital
flowmeter positioned slightly off-center in the mouth of the
net. Flowmeters were removed from service for repair when
damage is noted, and for routine recalibration after use during
4-6 sampling periods. Nets were towed for 6 min in the
direction of tidal flow at a boat speed sufficient to maintain a
velocity of about 1.0 m/sec. Air and water temperature, :
dissolved oxygen, and salinity were measured in the field at the
t.me of collection.

In the laboratory, ichthyoplankters were removed from sample
detritus. Specimens of the target species were identified to
the lowest practicable taxonomic level, enumerated, and up to 25
specimens of each species and life stage (i.e., larvae and
juveniles) were measured to the nearest 0.5 mm total length
(TL) .

Ichthyoplankton densities were expressed as number per 100m3,
computed by.dividing the number of species taken by the volume
filtered (m”) and multiplying that quantity by 100. Mean
density was calculated by collection period by dividing the
total number of specimens in samples by the total sample volume
filtered. Sample collection and processing procedures are
discussed in detail in the Procedures Manual for 316(b) Studies
dated April 7, 1982.

Environmental Consuiting Services, Inc,
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2.1.2 Resuilts

A total of 564,398 fish eggs, 140,060 larvae, and 81 juveniles,
representing at least 6 of 9 target species, was collected in
415 samples during the Ichthyoplankton Monitoring Program in
1987 (Table 2.1-1). 1In oxrder of decreasing abundance, target
species taken were bay anchovy, weakfish, striped bass, Alosa
spp. (blueback herring and/or alewife), white perch and Atlantic
croaker. A summary of collection data is presented below for
each taxa.

Bay anchovy - A total of 564,084 eggs, 139,705 larvae, and
76 juveniles was taken in ichthyoplankton collections near
Artificial Island during 1987 (Table 2.1-1). Eggs were
taken from May 26 through September 1 at water temperature
and salinity ranging from 19.0 to 30.0 C and from 4.0 to
12.0 ppt, respectively (Table 2.1-2; Fig. 2.1%2). During
the period of occurrence mean density (n/100m”) ranged to
13,024.82 (July 7); mean density was greater than 1,000 from
June 11 through August 17 (Table 2.1-3).

Larvae were taken from May 26 through September 29 at water
temperature and salinity ranging from 19.0 to 30.0 C and
from 2.0 to 12.0 ppt, respectively (Table 2.1-2; Fig.
2.1-3). Mean density ranged to 3,522.71 (July 16) and was
greater than 1,000 from June 23 through July 28 (Table
201"3)0

Juveniles were taken from June 30 through September 29 at
water temperature and salinity ranging from 21.0 to 28.5 C
and from 2.0 to 10.0 ppt (Table 2.1-2; Fig. 2.1-4). Mean
density ranged to 1.15 (August 25, see Table 2.1-3).

Based on the subsample of specimens measured, larval and
juvenile bay anchovy collected during the Ichthyoplankton
Monitoring Program ranged from 1.1 to 54.0 mm TL (Table
2.1-4). Specimens ranging from 1.1 to 6.0 mm TL were
predominant during May through August, while specimens > 6.0
mm TL were predominant in September.

Weakfish - A total of 312 eggs, 352 larvae, and 4 juveniles
were taken in ichthyoplankton collections during 1987 (Table
2.1-1). Eggs were taken from June 11 through June 30 at
water temperature ranging from 22.5 to 27.0 C and salinity
ranging from 4.0 to 10.0 ppt (Table 2.1-2; Fig. 2.1-5).

Mean density ranged to 23.57 (June 11, see Table 2.1-3).

Larvae were taken from May 26 through August 11 at water
temperature and salinity ranging from 18.5 to 30.0 C and
from 4.0 to 10.0 ppt, respectively (Table 2.1-2; Fig.
2,1-6). Mean density ranged to 11.31 (June 11, see Table
2.1-3).

Environmental Consulting Services, Inc.



Juveniles were taken on June 16 and 23, and on July 7 and 23
at water temperature and salinity ranging from 24.5 to 28.0
C and from 6.0 to 10.0 ppt, respectively (Table 2.1-2; Fig.
2.1-7). Mean density ranged to 0.12 (June 16, see Table
2.1-3).

Based on the subsample of specimens measured, larval and
juvenile weakfish collected ranged from 1.1 to 53.0 mm TL
(Table 2.1-5). Specimens ranging from 1.1 to 5.0 mm TL were
predominant.

Striped bass - A total of two eggs and one larvae were taken
in ichthyoplankton collections during 1987 (Table 2.1-1).
Eggs were taken on April 13 and 28 at water temperatures of
11.5 and 14.0 C and salinities of 0.0 and 2.0 ppt,
respectively (Table 2.1-2; Fig. 2.1-8). Mean density was
0.10 during both collection periods (Table 2.1-3).

The larvae was collected on April 28 at water temperature of
14.0 and salinity of 2.0 ppt (Table 2.1-2; Fig. 2.1-9).

Mean density was 0.10, and the specimen was 3.5 mm TL
{Tables 2.1-3 and 2.1-6).

Alosa spp. - A single larval specimen was taken in
ichthyoplankton collections near Artificial Island on April
13 at water temperature and salinity of 12.0 C and 2.0 ppt,
respectively (Tables 2.1-1 and 2.1-2; Fig. 2.1-10). Mean
density was 0.10 during that collection period, and the
specimen was 5.0 mm TL (Tables 2.1-3 and 2.1-7).

White perch - A single larval specimen was collected in
ichthyoplankton samples on April 13 at water temperature and
salinity of 11.5 C and 2.0 ppt, respectively (Tables 2.1-1
and 2.1-2; Pig. 2.1-11)., Mean density was 0.10 during the
collection period and the specimen was 4.0 mm TL (Tables
2,1-3 and 2.1-8).

Atlantic croaker - A single juvenile specimen was taken in
ichthyoplankton collections near Artificial Island on
September 17 at a water temperature of 24.0 C and a salinity
of 10.0 ppt (Tables 2.1-1 and 2.1-2; Fig. 2.1-12). Mean
density during this collection period was 0.08 {Table
2.1-3). Specimen was 16.0 mm TL (Table 2.1-9).
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Table 2.1-1
Summary of physicochemical data and density of fish eggs, larvae,
and juveniles taken in half meter plankton net collections in
the Delaware River near Artificial Island during 1987.

....__“—.—_...—._—....——...._.._.___.____....._......_.—...—._.-—.-...__.....—..._._..._._...-__.—_..._.........._...._......_—

Date 4/13/87 - 9/29/87
Temperature (C) 11.5 - 30.0
Salinity (ppt) 0.0 - 12,0
Number of samples 415
Volume filtered (m3) 22,329.7
Number Density (n/100m3)
Eggs:
Bay anchovy 564,084 2,526.16
Striped bass 2 0.01
Weakfish 312 1.40
Larvae:
Alosa spp. 1 0.00Q
Bay anchovy 139,705 625,65
White perch 1 < 0.01
Striped bass 1 < 0.01
Weaxfish 352 1,58
Juveniles:
Bay anchovy 76 0.34
Weakfish 4 0.02
Atlantic croaker 1 < 0.01
Total eggs 564,398 2,527.57
Total larvae 140,060 627.23
Total juveniles 81 0.36

Environmentat Consulting Services, Inc.
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fale
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femp, (L) Air
Surfare
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Table 2.1-2

Continued
Bate 4428/87 4/28/87 4/20/87 4/728/97 477887
Time 970 74% 1015 1930 1030
Location wiot LIRS W62 Hing Wiy
fide Flood | , Flood | Floed 2 Flood 2 {ioed 2
Headirg i N N H H
Tenp. (0} mir 12.9 13.0 14,0 1.0 : 17,6
Surfare 13.8 13,5 1.5 14,0 14.0
Bottom 13.5 13.53 13,3 14,0 14.0
Sal. {pot) Surface 4.0 2.0 2.0 b.0 6.0
Botton 3.0 5.0 6.0" 6.0 6.0
p.0. (prat Surface 3.0 8.9 7.1 3.8 8.8
Bottoa 9.4 , 8.7 8.7 9.9 3.0
Pepthiieet) 17 10 19 15 10 47 297 M 19 10 22 19 10 22
Samole Depth o XB si HA SH i1 SH HR o hid
Yol. Filtered(n3) 43.9 S1.¢0 1.9 90,3 57.7 9.2 59.5 6%.% 5.1 37.8
E663
LARYAE:
JUVENILES:
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Table 2.1-2

Continued
Date 4/29/87 412087 47287187 £120/87 4;28/87
Timg 1105 114 1155 1210 1223
Lecation Koot Hong ¥101 Wing LRI
Tide Flood 2 Flogd 2 Fiood 2 Floed 2 Flood 2
Heading N ' " ] " "
Tenp. (L} Air 1.9 15.9 1.0 16.0 . 26,2
Sur fate 14,0 155 14.0 4.0 14,6
Botiom 13.3 13.5 4.0 14.0 -
3al. (opt) Surface 3.0 {0 6.0 6.0 2.0
Rotton 6.0 bt 6.0~ 6.0 -
i.0.tpon) Surface 9.0 8.3 9.1 7.1 9.5
Bottom 8.7 ' 7.0 9.1 7.1 -
Depthifeet} 19 19 29 318 32 18 10 2¢ 18 19 20 81019
Sample Depth S8 MB SN HB S MR S nd Sk
Yoi. Filteredind) 58.8 $5.3 £4.8 46.4 2.8 60.3 56,3 94,8 63.4 0.0
EGGS
SIRIFED BASS 0.00 0,00 2. 00 0.00 0.0 0.00 0.00 8,00 1. 58 0.
LARVAE:
STRIPED BA3S 0.00 0.4¢ Q. 0,060 0.9¢ 0,00 0.00 0,00 1.98 H,W
JUVENILES:
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Table 2.1-2
Continued
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Table 2.1-2

Continued
flate 5126197 5126487 5126181 5126187 5126187
Time 738 939 105 1050 1043
Lotation RO03 W10t K101 Weo? Wl
Tide Flood 2 , flood 2 Flead 2 Flood 2 Flood 2
Heading N N N N ]
Jesp, {0} ftr 15.9 153.9 15.0 5.0 . 16,0
Surtace 19.0 17,5 19.5 17.0 17.0
Retton . 13.0 19.0 19.0 19.0 §7.%
Sal. tpot) Surfate 6.0 B.0 g.0 g.0 8.0
Botton 6.0 8.9 2.0 -~ 3.0 8.9
D.8. (pra) Surfare 7.9 7.2 7.2 7.4 M
fotton b.1 . 6.8 6.8 7.2 7.4
Pepthifent) 48 10 S0 18 10 2% 13 18 20 2770 30 18 10 20
Samnlie Depth o NR 5H He SH MR SH KR 58 HR
Yol. Filterediad) 63.¢ 5b.0 58,7 137.8 $8.7 5.2 3.9 61.4 589 57.2
EGE3:
BAY AHLHOYY 139.68  153.36 £55.98 108,19 £38.84 gL 157,70 290,33 S74.87 7MY
LARVAE:
RAY ANLHOVY 0,00 n.0m .4 .91 1.7¢ 1.78 0,00 2,00 0,109 LR
WEAKE ISH 1.39 .40 1.70 2.91 .00 1.56 0,00 13,63 10.36 S.24
JUVEHILES:

Environmental Consulting Services, Inc.
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Date

Tiag

Locaticn

Tige

Hezding

Tenp. i) Air
Surface
Botioa

S3i.ippt) Surface
Botion

D.0. tppad Surface
Botton

fiepth(feel)

Samole Depth
Vol. Filtered(a®)

£6635:

BAY AUCHOVY
LARVAE:
ERY AHCHOVY

REARFISH

Table 2.1-2

Continued
5126497 5126137 5528487 SI261
1100 114 1149 1704
W11 WoO3 LU Wi
Flood 2 Flood 2 Fiood Slack Ebb
] N il S
16.0 156.5 16.3 17.0
19.¢ 18.5 19.0 17,5
19.0 - 19.0 20.9
8.0 6.0 8.0 8.0
8.0 - 10.9 B.0
7.1 7.6 7.4 1.5
b.b - 7.3 7.2
18 10 20 g 10 10 17 10 20 18 10
SH He SR St HB Bl
63.7 b7.9 mn.s o 70.0 72.9 66.7 b
853.01  B85.35 0. 00 000 705,71 1027.43 114.80 i
0,00 Q.00 0.9 f.no 000 §.00 .02
1,92 10,01 i.42 0. 00 1.43 0. 00 6.04

JUVERILES:

ar 512687
1724
LG
1 Ebh |
S
16,0
19.6
17.¢
6.8
8.0
8.9
1.5
0 23 19 34
HR SH ia
2.9 §2.7 &35
AR 11,14 72,467
.45 0.0 0, N
15.97 §.78 SR

Environmental Consulting Services, Inc.
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Date

fime

tecation

Tide

Heading

Temp. () Air
Surface
Bottom

Sat.fpot) Surface
Botton

0.0, (pen) Surface
Bottos

Pepthifeet!

Sapole Deeth
Yol. Filtered{al}

............................................................................................................................

RAY RNCHOVY

t ARVAE:

BAY ANCHDVY

KEARFI5H

JUVENILES:

b/ 3/87
1100
w003
Ebb 2

5
20,5
22.5
22,0

4.0

6.0

6.2

6.7
49 70 45
SH MR
96.5 99.6

513,21 876,17

0.00 0.00

7.08 3.36

Table 2.1-2
Continued

bt 3187
IR RN]
Wiog

Flood

"

—

1}

RS I T O )
L

=~ N
o
= T

.0

6.3

6.3
14 70 20
SN MR

401,26 1001.35

o.00 1.33

3,00 )

~
4
o

b1 3197
1153
180

Fiood t

N
2.0
3.0
22.0
8.0
8.4
6.3
6.5
147e20
SH He
2.6 59.9

23323 103,63

0.00 0.00

0.09 0.00

hi 347
1
WS

Finod

6 10 10
SB
e G0

2654 0,06

{.40 1,00

1,00 6,00

Environmentat Consulting Services, Inc.

bt MW

1279
[P
Flaod

187,31 W6, 1)

0, 14} B, 00

O 00 06

gL-Lee



Date

Time

Location

Tide

Heading

Temp. (L) fir

Surface

Rotton

Sal.{pot} Surface
fetton

.0, tppe) Surface
Rotton

flepthifest)

Saspie Depth .
Vol. Filteredin®)

BAd ANCHOVY

LARVAE:

BAT ANCHOVY

WEAF FTSH

JUMENILES:

&/
1

/87
i1

Wil

i
:

2
2

16
5H
42.1

733,34

3325

0.00

ood 1
N
1.0
2.0
2.3
8.0
8.9
6.9
6.5
10 2%
ne
9b.1

900.18

12.48

174

Table 2.1-2

Continued

b 387
1340
Wit

Fieod

R
.
2.0
12.%

g.0
8.0
6.8
6.6
16 10 21
S KB
10.2 .7

—

172,36 5t6.27

0,00 15.56

0. ¢ 1.4

b/ 3187
1357
HO02

Flood 7

H
2.9
22.0
22,0

6.0
8.0
6.6
b.b
297032
S8 HR
73,8 bb.b

0,14 304,80

L 0.u0

0,00 .50

b/ /87
1420
Wiy

fiond 2

N
PN
22.5
2.0
10,0

8.0
6.7
b
16 10 18
SH Hi
15.9 87.6

30,70 £94.96

19,89 1.31

2.18 0,00

Environmental Consulting Services, Inc.

& 3%t
1345
Wong

Ficed 2

— e R RS

L B R N
. . . .
o D0 en

LN

8.7

6.7
13 10 22
SH He
95.7 1.1

4595 18684

0. 00 2,00

-1



Table 2.1-2

Continued
hate 631487 &i117197 411487 br11s8? YARREN
Tinp 310 T 739 jgle 1o
Locaticn LIRA WU V191 ROTG Wit
Tide Flood 1 Flom & flend 3 fFtood 2 flond 2
He2ding i i H N . H
Temp. (£ fir 0.5 2L 22.0 AR 20
Surface 2.5 23.0 3.0 R 230
Botton 23,0 23.0 L0 i
Sal. tenl) Surface 10.¢ 5.0 10:6 g.0 10,0
Botton 10,90 8.0 1.0 - 18,0
B.0. {tppsd Surtbace 6.4 b.3 7.0 6.7 7.0
Rottom 6.5 5.0 7.¢ - 7.0
fepthifeel) 20 70 24 Wi 17 76 23 8 1D 10 19 70 24
Sample Depth SH NB 1S T S HB o8 S hid
Yel. Filtered(ml} 734 50,2 72.4 5t.9 71.4 81,8 .4 0o 3.3 608
EGG3:
BAY AUCHOVY 2207.08 4545.82 1S27.62 6799.75 2456.58 4303.49 308.92 0,00 Jed5, 87 I§T0.00
WEGSFISH 1.36 2.9 4,148 0.00 1,40 4,89 7.5% (00 0.0 13,15
LARVAE:
BAY AHCHOYY 26,62 101,59 122,33 23359 157,94  226.38 232.04 0,04 w570 1208
WEAFFI5H .72 .00 23.48 7214 19.21 $.00 0.09 0.00 2.40 3,50
JUYEHTLES:

Environmental Consulting Services, Inc.
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Table 2.1-2

Continued
Dite 511787 6711787 6111187 6111/97 IAREL N
Ting 1048 1103 1123 1145 1202
Lecation LU wing HaHg Wiog W03
Yide Flood 2 Flood 2 Fiond 2 Flood Slack fiood Slack
Heading N N N 1] . N
Yemp, () Pir 2.0 28.0 21.0 25.0 24.0
Surface 3.0 23.5 23.0 2.0 240
Botton 23.0 3.0 23.0 23.0 23.90
Sal. {pot) Surface 10,0 10.0 g.0 - 0.4 16,0
Botton 1.0 10.0 10.0 0.0 10.9)
D.0. {(gpn) Surtace 1.0 1.0 7.0 1.5 6.9
Botton 7.0 T 6.8 b.6 6.8 - 5.7
Depthifest) 2010 22 20 10 23 0 10 33 20 70 24 3776 §2
Sample Depth - SH He Si "R SN MR k5| bl SH Ha
Yol. Filteredimn3} 67.7 &1.7 13.7 48.7° 77.9 71.7 87.6 0.7 74,0 75.2
£665:
BAY ARCHOVY 1685.38 2021.07 3592.69 3733.42 3316.20 10125.52 2458.33  3036.67 6371.83 544011
REAKFISH 1.48  27.55 13,53 8.7% 0.00  2460.91 1,44 14,10 11.27 3191
LARVAE:
BAY ANEHOWY 551,40 272,29 1.0 Ih3.%0 5199 29.%9 583.3%  145.5% 5,63 2.6
WEAFIGH 13.29 12.97 5.41 20,38 9.00 1.37 40,27 4312 4,00 133
JUVENILES:

Environmental Consulting Services, Inc.
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Continued
Bate &r16187 &/16187 6116787 bI16187 8116787
Tire 1903 1023 1939 1056 113
tocation N04 L4 K104 Wnaz WOns
Tide Ebh 2 Ebh 2 Ebe 2 Ebb Slack Ebb 2
Heading S S S N 3
Temp, (C) fir 26.0 25.% 15.3 6.0 7.0
Sur face 24.5 25.9 5.0 25.0 25.0

Rotton 24.5 25,0 25.0 5.0 -
Sal.{pol} Surface 6.0 5.0 b.G 5.9 b0

Botton 6.0 6.0 6,0 6.0 -
D.0. tppw) Surface 6.0 6.2 6.2 6.7 6.7

Botton 6.3 5.5 5.9 5.5 -
Depthifest) 28 10 30 2710 0 19 10 22 9 183 & 10 10
Sample Depth, Si NR SN HB SH HB SH He SR
Yol. Filtered(m3} 543 227 50,0 4.5 38.5 27.4 3.7 3.4 73,6 WO

Table 2.1-2

Li=1ee

............................................................................................................................

BAY ANCHOVY 5187.85 7843.81 609200 5267.42 849,10 573.29 784,77 BPB3.AG 312,60 0.0)

WERYE ISH 0. 00 9,00 0.00 0.0¢ .06 6.00 0,00 9.7 0,00 0.0¢
LARVAE:

BAY ANEHOVY 473.%  Be.1 198,00 69.6b 19.35% A0 105,75 153,43 261.6% VR

WEAMFISH 3.52 §.41 0.0 8.99 0.00 0.00 0.0 1.87 .00 0, 6
JUSENTLES:

WEALF1SH 1.84 0.0 UL 0,00 9.08 0.00 0.00 0, 0g 1,00 0,00

Environmental Consulting Services, Inc.



Table 2.1~2

t.ontinued
Date &£716/87 6/16187 §/16/817 6115/87 &116787
Time 1136 1214 1240 1300 1518
tocation #i01 Wil WOQ3 Wo niat
Tide Flaod | Flood 1 Fiood 1 Flood 1 flood 1
Heading N H N N . i
Teap. tC) fAir 27.0 27,0 9.0 8.0 28.0
Surface 27.0 26,0 25.% 6.0 26.0
Botton 23.¢ 26.¢ 6.0 26.0 6.0
Sal. (pot) Surface 6.0 6.0 N 8.9 4.0
Botion 8.0 8.0 &.0 B.¢ 8.9
D.0.{ppm) Surface 6.5 6.5 6.7 6.4 6.4
Rotton 6.1 . b.t 8.7 6.2 6.2
Jeoth (feel) 17 70 23 18 10 21 10 10 4% 18 10 2¢ 18 10 v
Sample Dgpth 4, | MR 51 HR 5K KR s HR 54 HR
Vol. Filtered(m3} 40.0 33.9 2.1 407 §7.6 32.9 3.6 22.8 49,2 2.2
EGGG:
BAY ANCHOVY 348.33 11745.97 1879.23 2737.10 B359.24 18331.25 175,00 1256, 00 PAL T JEPEY I Y]
NERKF ISH 9.00 0. 00 0,80 0.00 0,00 313 0,00 13,16 0, 0,60
LARYAE:
BAY ANCHOVY .00 20.%% 3.8 6188 M5t 43.73 21.78 21.93 f70, 73 %
WEALF1GH .00 000 322 (U] B 0,00 1.1 4,33 0,00 ", 060
JUVENTLES:

Environmental Consulting Services, Inc.
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Table 2.1-2

Continued
late 6/23/87 6123187 6723487 6f23/87 823787
Time 1025 1046 1103 1118 136
tocation K004 3301 Wiol Woni w3
Tide Ebd 1 ’ Ebb 1 Ebb 1§ Ehb i 4318
Heading S S S S . 3
Temp, (L} Air 27.5 28.0 28.0 8.0 29.0
Surface 26.5 27.39 27.5 2.0 26.5
Botton 26.0 27.0 7.0 27.1 25.0
53l. {ppt) Surface 8.9 8.9 8.4 8.0 1,0
Bottom 8.0 8.0 8.0 8.0 14,0
D.0. (ppk) Surface b.6 6.9 6.9 7.¢ b.b
Botton b.b : b7 6.7 6.4 6.1
Pepthifeet) W03 010 25 18 10 24 15 10 26 40 10 50
Samele Depth . 11 1 S8 KB S HB SN GH B
Yol, Filtered(nd) 55.7 %7.9 £7.5 b7.6 14,8 2.9 b1.S bb.6 97,0 bAL6
EG65:
RAY ANCHOVY 5071,56 35544.04 §485.93 1733.21 4948.86 3837.43 2796,97  2151.63 14671,93 2931019
LARVAE:
BAY AMCHOVY 1.9 1033.26 34370 S04, a4 1573.66 102087 976,75 137193 155,18 44,14
WEAEFTSH 0,00 0.00 1.48 1.48 §.4b 0,00 0,00 04 f_ 0t BRUL]
JUVENTLES:

Environmental Consulting Services, Inc.

6L-12



.............................................................................................................................

Date
Time
Lecation
hide
Heading
Tesp. ({) pir
Surface
Botiem
Sal. tpot) Surfate
Bottom
B0, (pos) Surface
Bottoa
flepthtieet}

Saeple Depth
vel. Filteredind)

RAY ANCROVY

WEALFISH

LRRVAE:

RAY ANCHOVY

WEAHFISH

JUVENILES:

WEAXF I5H

5123487
1152
Wio1
Ebh |

5
0.0
27,53
2.0

8.¢
8.0
b.b
6.6
17 19 22
SH  MB

3149, 10 0.9

¢.00 .00

3338.86 .00

4,00 9.40

0.00 0.00

Table 2.1-2

Continued

6723497
123
Wiol
tho ¢

§
29.0
7.0
7.0

£.0
B.0
8.7
6.5
20 18 25
SN MR
59.9 bL.1

1270.41 158%.92

000 0.06

ISI.01 H240L.73

G0 0.00

{URUY 0,00

§/23/87
§253
W2
Ebh 1
5
3.9
26,5
26.0
8.9
8.0
6.5
6.1
25 10 35
Sy MB
60.6 70.8

14577, 16 30682.20

.00 0.00

1185.21 2718249

R 0.0

0.00 .41

6123181
133
WS
Ebh 2

5

-

1.

[ )

887,77 0,00

4,00 0,00

982,94 8,04

1.30 toen

0,0 0,00

Environmental Consulting Services, Inc.

I
131
K10}
b 2

&
9.5
7.8
27.%

6.4
b0
b1
&4
17 10 23
o ona
£9.2 425

4115.85 497571

2.93 Ao11

4215.85 W3R 14

a0 6,4

1,1 [\

0g-1'e



Table 2.1-2

Continued
Bate 6130/87 5087 6130787 6130487 &130487
Jisp 520 746 1996 108 1045
Location wiol B NG02 Hiol Wint
Tide Ehb 2 Ebb 2 Ebb 2 Ebb Slack £hb Slack
Heating S 2 s ! N
Temp. (U} Air 28.0 8.0 8.0 78.0 .
Surfate 5.0 18,5 25.¢ 26.0 75,0
Bottom 25.3 9.9 28,5 25.5 75.%
gal. tpol) Surface 5.0 4,0 4,0 a.h 9.q
Botton 4,0 3.9 4.0 4.0 .0
B.0. lpoa) Surfate 6.9 6.8 6.8 7.0 7.0
Botton b.b 5.4 5.9 7.0 7.0
Depthifert) 1010 15 39 70 35 70 10 22 12 10 18 12 10 18
Sasple Depth b ] Bl ne S MR 1) ] gy HB
Yol, Filterediad) 51.1 73.7 §7.2 45.1 %2.5 Sb.7 .0 5.6 79.4 1.4

........................................................................................................................

BAT ANTHOYY

LARVAE:

BAY ANCHOVY

WERHF ISH

JUYEHTLES:

BAY AHCHOWY

3508.81 38039

1135.03 53494

1.9 0.00

1.96 0.00

114407 1768.91

1222.06  348.12

242 0.09

0.0 0.0

1605.71 440,92

2182.86  1h0.4°9

0.00 0.00

0.00 .00

893,67 4512673

43591 17,18

0,00 1.1

0.0 0,00

Environmental Consulting Services, Inc.

392.0% 18184, %7

57,10 110089

8,00 4,00

HREY 6,00

1g-L*e



Table 2.1-2

Continued
Pate &130/87 8130087 6130187 §130781 6/30/87
Time 1101 1124 1142 1223 1245
Localion LIQU WS Wiog ¥101 wood
Tide Flood 1 Ebb Slack Fiood 1 Flood & Flood 1
Heading N H H N ]
Tesp. (0) Air 29.0 2.3 30.0 0.0 0.0
Surfare 26.0 6.5 26.0 6.0 26,0

Rottom 26,40 - 2.0 26,0 26,0
Sal.ippt) Surface 8.0 4.9 6.0 8.0 8.0

Bottoa 4.9 - 8.0 8.¢ 8.9
8.0.{poa) Surface 1.0 7.4 7.6 1.0 1.2

Botton 7.0 - 7.0 1.0 7.1
Denth{feet) 14 70 20 8718 10 1419 17 14 10 47 01032
Sasple Depth - S HR S8 SN MR &8 NR S MR
Vol. Filteredind) 63.7 b1.1 80,2 .90 £3.7 913 8.7 L& ga.0 37,7

e ot e o e e 2 S e 1 B S 2 A N S ST SRS S T SR R

BAY ANCHOVY
NEGEF 1SH
LARVAE:
BAY AHCHOVY
HEALET5H

JYVEMILES:

759.81 20936.87

0.00 1.64

635.79  952.54

1.97 0,00

%.98 0,00

.00 1,00

.17 .00

3. .00

296,70 434b.98

.00 0.00

973,31 152282

.00 1.55

4472.81 89819.77

.00 0,00

3299.09 1415.70

4,53 0.0

Environmental Consulting Services, Inc.

185,00  1990.17

0.00 0,00

b6.67 199004

10,00 6,00

geLie



..................

Bate

Tine

Logation

Tide

Heading

Teap. (0} ftr

Surfate

Botton

Sal.tpot) Burface
Botton

B.0. {ppn} Surface
Botion

Deathtfeet)

Sample Depth
vol. Filtered(n3)

BRY ANCHOVY

LARVAE:

BAY ANCHOVY

NEAFFISH

JUVERILES:

71 1487
955
L3O
Ebb
5
24,5
26.9
16.¢
8.0
B.9
6.5
b.b
2070 23
St NB
44,1 B4.2

Table 2.1-2

Continued
T 1187 751187
1018 1033
HAOS ROO1
Eby Ebb
] "5
25,0 3.0
26.0 26.0
25.0 26,0
8.0 g.0
8.0 ‘g.0
6.6 6,5
6.4 5.5
40 10 44 21 10 24
SH hiy S He
8.4 b7.0

47,2 52,0

...................................................................................

< 1 7187

77 1487
103: F1né
K101 Wit
Ebb 1 Ebb !
1 ' S
29.0 . 5.9
26.0 ' 26.0
26.5 26.8
8.0 8.¢
B0 8.9
6.3 6.3
4.1 k.l
18 18 22 18 10 22
SH M SH Bb
0.3 960 84,3 97.6

5364.85 5403.45

188514 B814.44

g.01 §.67

48492.79 80095, 16

408,90 326.92

.00 3.85

S172.26 6613.43

1239.73 913,13

1.71 1.4

.....................................

3594.83 370179 311,58 2880. 2

500.99  508.%3 612.47  802.08

1.93 0.60 .23 1.74

Environmental Consulting Services, Inc.
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..........................................................................................

Date

Tine

Lgeation

Yide

Heading

Tenp, (€} fir

Surfate

Botion

gal. {pot} Surtace
potton

0.9. (ppa) Suriace
Botton

Pepthifeet)
Sasple Depth

............................................................................

BAY AHCHOVY

LARVAE:

BAY ANCHOVY

WEALF 1SH

JUVENILES:

BAY ANCHOVY

RERFISH

71 1487
H25
LN
Ebb 1§

§
23.0
25,0
26.0

8.0
8.9
8.5
6.4
30 10 32
s WB
5.5 TL.9

7870.23 17232.21

2705.34  748.26

0.00 2,78

0.00 0.00

¢.00 9,00

Table 2.1-2

Continued
75 187 11 187
1149 1200
RO L0
Ebb 1 Ebb 4
5 5
25.9 5.9
26.0 25.0
- 26.0
6.0 8.0
- 5.0
6.7 B3
- b,k
970 19 18 10 N
S SH HB
t9.4 0.0 57.6 50.3

15057.93 0.00

- 2376.86 0.00

Q.00 0.00

1.66 0,00

9.0 0.00

$192.71  b54b.60

862.85 1133.20

.00 0.00

9,00 0.00

0,00 8.0

11 1481
123
LU
Ebb 2

s
5.0
26.0
25.0

8.0
6.0
b3
6.4
15 10 20
sk e
8.1 47.2

186,59 9368.64

921.91  BOT.DO

0.00 .00

0.00 0,00

0.00 0. 00

Environmental Consulting Services, Inc.

1 7197
1248
UL
tbh 2

5
5.0
26.9
16.0

8.6
6.0
6.5
B.b
810
st MR
4.0 52.3

s ————— o S 2 TS TR T

4,09 0,00

2,00 1.91

e-L e



Table 2.1-2

Continued
Date 7116/817 TH16487 7716187 1/16/87 Ti16187
Tiee 903 320 936 752 1011
Location K10} Wo04 (0] LY 3101
Tide Ebb 2 Ebb 2 Ebb 2 Ebb 2 , Ebb 2
Heading S ] 5 § . §
Tenp. iC) Air 23.0 1.5 2.9 22,¢ 2.6
Surtace 26.0 26.9 26.0 6.0 26.0
Botton 26.5 26.5 - 26.0 26.9
3al. tppt) Surface 6.0 5.0 5.0 5.0 5.0
Botton 5.0 5.0 - 3.0 5.0
D.0. (ppa) Surtface 5.8 5.8 6.0 5.4 5.4
Baottos 5.0 ’ 5.9 - 5.9 5.9
Pepthifeet} 15 16 20 2810 %0 610 7 KRR Y 1470 13
Sanple Depth SN NB S HR SR S B S HA
Yo}, Filteredtad) 3b.1 4.6 8.0 24,2 3.0 0.0 4.3 25.1 3.4 .0
£665:
BAY ANCHOVY 9509.80 9857.14 7057.87 T7409.07 969.88 0.08 9191.87 7095.63 038,07 3091.487
LARVAE:
RAY ANCHOVY 4490.20 3258.24 02,63 5603,31 8789.14 0.00 181038 1207.17 1753.81  562.%0
WEALFISH 7.13 3.49 2,00 §.13 1,20 0.00 0,00 .00 0.00 0,04
JUVENTLES:
BAY ANCHOVY 0.00 0.00 0.0 0.400 3.6t ¢.00 2.2 0,99 2,54 004

Environmental Consulting Services, Inc.

ge-ite
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Jate

Tine

Loecation

Tide

Heading

Yemp. (C} Air

Surface

Botton

Sal. ippt) Surface
fottom

5.0. (poa} Surface
Bottom

Depthifeet)

Sarple Deplhy
vel. Filteredind)

[ S

BAY AHCHOVY

LARVAE:

BAY ANCHOVY

HERKFISH

JUVERILES:

RAY ANCHOWY

Ti16/81
1030
BO03
Ebb 2

5
3.0
1.0
27.0

1.0
1.0
5.8
6.9
40 70 42
5 S

502.51 108%.59

4159.18 2217.48

1.468 9.00

0.00 0.00

Table 2.1-2

Continued
1116197 1116187
1045 1104
IR0 K01
Ebb 2 Evb 2
g 5
4.9 24.9
26.0 2.5
26.0 26.5
5.0 5.
5.4 5.0
5.4 9.4
5. 3.9
14 10 18 18 10 22
K HR ] MR
31.8 G0 3.3 19.9

2132.08 0.00

]

(2]

Y .00

Lot (.40

.14 0,00

2484.05  2400.80

751,41 2533.07

0.00 0.00

0.00 2.0

7716/87
117
K101
Ebb 2

5
23.0
26.0
26.5

6.0
6.9
3.6
6.0
14 10 13
SHo MR
64,7 1%.b

2077.28 2408.78

1812.98 87500

.00 0.00

0.0 0

Environmental Consulting Services, Inc.

7116187
173}
LN

Flgod |

N
26.90
2.0
7.0

5.0
5.0
6.1
5.9
36 10 32
st MB
1.9 %0

......................

73.87 0,00

344,18 8.00

1.47 0,00

2.0 0,00

9212



Table 2.1-2

Continued
bate 7123187 7123487 7123187 11543 1423487
Time 756 1B 836 834 17
Location LI oM LRLE w004 Witt
Tide Flood 1 Flood § Flood 2 flood 2 Flood 2
Heading N N i ] H
Temp. (L) Air 28.9 28.9 29.5 2.0 0.0
Surfate 20.0 28,0 28,3 28.5 28.5
Rotton 28.0 8.0 28.0 28.3 28.%
Ssl.tpot} Surface 8.9 8.0 5.0 10.0 8.0
Potton 10.0 10.0 1020 8.0 10,9
D.0. {ppm) Surtace 6.1 6.4 8.3 b.4 6.5
Botton 5.8 6.2 5.7 3.9 5.8
Depthifeet) 16 10 21 20 70 25 16 70 21 23 130 1776 28
Sasple Depth s M8 S e S HMB M u8 SH MR
vol. Filteredfad) 54,6 9.0 bbb 1.0 66.6 bb.4 54.7 62,0 5.7 437

BAY ANCHOVY

LARVAE:

BAY ANCHOVY

WERKFISH

JUVENILES:

RAY ANCROYY

2243.59 3695.88

2939.96 2550.78

3.66 KRV

0.00 0.00

83.59 2170.49

1040.25 7142.42

L LI

f.00 0.00

539,14 2485.38

112913 2409.40

9.00 151

¢.900 0.00

8495.43 19783.87

2020.11 1049.35

1.83 6. 45

9.00 0.00

Environmental Consulting Services, Inc.

1734.18  2824.0%

61483 4.8

0,00 3,00

.81 0,00

Le-1'e



Table 2.1-2

Continued
Date 7123187 112397 7123187 1123187 725687
Time 935 932 1010 141 1057
Location w002 Riol HO03 w101 WGS
Tide Flood 2 Flood 2 Flond 2 Flood Slack Flood Slach
Heading N N N L N
Tenp, (£} fir 30,0 30.0 30.0 0.0 319
Sur face 9.0 29.¢ 28.5 21.0 27,6

Botton 28.0 .5 28.5 28.5 23.0
Sal. {pot) Surface 8.0 10,0 3.¢ 10.0 6.0

Rotton 10.0 10,9 10.0 10.0 6.9
0.0, {pon} Surface 6.9 5.5 6.8 5.5 1.1

Botton 5.8 b0 6.1 6.0 6.4
Depthifeet) 30 70 32 19 10 26 40 10 43 20 10 26 710 8
Sasple Depth ot KB Si Ha 4 HR SH Ke 3
vol. Filterediad) 13.6 60.9 56.4 8.8 51,5 89.4 57.2 59.4 78,3 0.0
EGG5:
BAY ANEHDVY 5411.29 7330.00 1870.07  7507.00 8456.91 14983.59 1945.80 2777.78 22,70 0,00

LARYAE:

BAY ANCHOVY

HEAKFISH

JUVENILES:

WEALF ISH

223819 373167

8.06 ¢, 00

.00 1.67

43,26 7520

1.77 2.06

.00 8.00

479.67  b13.83

6.50 4,32

¢.00 0.0¢

2.9 872,05

1.75 8.00

.00 n.00

Environmental Consulting Services, Inc.

1074,10 .00

0,04 0,00

0,40 i, 00

ge-1*2



‘Table 2.1-2

Continued
Date 7128487 7128197 7128181 1128187 7i28427
Tine 743 1001 1025 10437 1103
Location Kol Hewl Hoo4 uiot ¥101
Yide Flood 1 : Flood | Flood 1 Flond 1 Flood |
Heading ] ] N N . N
Tems. () hir 28.0 28.0 28.0 8.0 28,9
Surface 28.0 30,0 28,0 28.0 28.¢
Botton 8.5 8.5 28.0 8.5 28.%
Sal. tppt} Surtace 6.0 5.0 4.0 12.6 10.9
Bottom 6.0 8.0 5.0 10.0 e
D.0. (ppa) Surface 6.2 6.9 5.8 5.9 5.9
Botton 5.8 ) 5.0 6.4 5.4 5.6
Pepthifeet) 20 16 22 20 10 24 28 10 38 20 10 25 YIRS
Saaple Besth - S B S B si MR S NP b T 1
o1, Filteredind} 99.0 b1.7 5.8 56.2 50.3 56.3 2.4 353 991 2.3
£665:
RAYT ANCHOVY 95.96 150,73 351,97 2247.33 117,30 106,57 2308.60 2781.87 101,92 6547.77
LARVAE:
BAY AHCHOVY 978,41 2032.41 - 429.78 2270.4b 1395.86 12577.04 269811 174108 £334.0% 11487.18
WEAVF [5H ¢.00 0,00 K] 3.56 5,96 0.00 .00 2.83 10,15 1.%3
JUYENILES:
RAY ANUHOVY 1.48 0.0 0.00 ¢.00 0.00 9,00 0.0 0.00 0,00 0,00

Environmental Consulting Services, Inc.

62-1°2



Table 2.1-2

Continued
bate 7/28/87 7128487 7128187 1128797 1:08/81
Time 1127 1208 1230 1297 1305
tocation %002 K003 K101 wiog WG
lide flood I flood | Flood 2 Flnod 2 Finnd 2
Heading N N N N . it
Tesn, {C} fir 29.0 28.0 8.0 28.0 8.0
Surfate 2.0 .0 9.0 23.9 21.60
Bottom 28.5 29.9 29.0 23.0 -
Sal, (ppt} Surfate 6.0 6.0 Jo.0 10.0 b.it
Botton g.¢ B.O 9.0 1.0 -
0.0, (pps) Surface 6.0 6.¢ 6.0 6.9 6.5
Botion 2.9 ’ 6.t 6.9 4.0 -
Pepthifeet) 30 10 34 45 10 S0 18 10 22 19 10 22 g 106 10
Sample Depth SN NB 4 HA o MR 1) T 1 38
Yol. Filtered(ad) 39.3 447 8.2 V.0 4.2 513 56,5 S4.7 13,6 00
£665
BAT AHCHOWY 224935 6000.00 1488.48 10626, 17 1409.59 §187.08 1273.53 2023.77 508.16 a0
LARVAE:
RAY ANCHOVY 1872.77 5078.43 513,09 1555.32 887.45 2729.0% 33.08 1739 3126.57 .00
HEAKFISH 5.09 0,00 2.62 4.26 0.0¢ 1.95 3,00 0. 00 §.08 .08
JUVERTLES:

Environmental Consulting Services, Inc.
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Table 2.1-2
Continued

bate

Tine

Letatien

Tide

Headino

femp. (€} fir

Sur face

Bottos

Sal. {pot) Surface
fotton

p.0. {ppm} Surface
Bntton

Nenthifeet)

Sample Depth
vel. Filterediad)

............................................................................................................................

BAY ANCHOVY

LARYAL:

BAY ANCHOVY

KEAKFISH

JUVENILES:

BAY AHCHOVY

8/ 6/87
1056
#OO3
Ebb |

S
23.0
7.5
8.0

5.0
8.0
6.0
5.0
38 10 40
Sio HB

1295.50 5629.13

3.6 1,85

0.00 0.00

9.00 0.00

8/ 6/97
123
LIRY!
Ebb !

5

rI RIS

W oLa o O @O i
“SFE e
o & tn onoLn

~ A

«

1910 22
SH MR
54.0 42:2

1194,44 2278.58

1391.48 1526.W

0.00 0.00

0.00 0,80

84

8/ 6/97
1153
L1101
Ehb 1

5

n

P ]

Ln ¢ O o D f=S It
. N » . . v
- Ln S D A L

171022
SH HB
3.5 42.5

1078,35 1185.08

5.36 638,92
2,06 4.00
.00 0.0

9/ bIR7
1215
Rong
Ebb 1

3
4.0
8.3
28.0

a.¢
8.0

5.9
€

Jo

CUR (I
SHoone

512,01 1477.52

55,43 336,83

0.00 0.00

1.85 0,00

Environmental Consulting Services, Inc.

Bi 6/d7
125
LI
gbh 2

3
4.5
8.0
11.5

a4
8o
3.7

w9

1375.00  1799.95

956.52  SeN12

0,00 000

9.600 0,04

LE-be



Tahle 2.1-2

..........................................................................................................................

Date
fire
Location
Tide
Heading
Tenp. (0} fir
Surface
Botton
Sal. (ppt} Surface
Botton
0.0, (pon) Surface
Botton
Depthifeet)

Sample Depth
yol. Filtered(ad}

8/ £/87

1345
Wiol
Ebb 2
S
5.9
28.¢
20.0
8.0
8.9
5.8
3.8

1710 19

SN

H

B

50.4 38.9

8/ k/8
1339
#101
Ebb 2

S
25.0
28.0
8.0

8.¢
8.0
5.8
5.8
1718 1
s M

8/ /87 ar 6137
1422 1445
wan2 L ERA)
Ebb 2 Ehb 2
3 8
5. 5.5
28.0 28.0
2.0 78.9
5.0 5.0
8.0 8.0
6.0 5.0
5.7 8.3
2 10 30 16 10 19 A
shm MU \T:
3.7 Sh.b 5.2 A1.2 X

e ———— ¢ = 1 S S S ST T ST TET SRS T

RAY ANCHOVY

LARVAE:

BAY ANCHOVY

WEAKFISH

JUVENILES:

BAY ANCHEYY

470.24

519.64

0,00

0.00

731.7%

45

2.4

9.00

0.00

946.31 94

Isz.19 4

9.40

6.00

Continued
7 97 6/87
1400
%005
Eob 2
S
25.0
28.¢0
6.0
6.7
9 g 10 1l
B SB
.5. 4.6 0.0
0.26 349.85 .00
B.0S 944,27 0,00
5.19 0.00 0.0
a.00 1.55 0,00

117.13 (URTD] 380,96 492,72

21,60 0%

Q.00 9,

0.0 Q.

20 218,73 9466

Gy .00 .45

) 0,00 0. 0%

Environmental Consulting Services, Inc.



Table 2.1~2

.........................................................................................................................

Date

Tine

Lecation

Tide

Heading

Temp, (€} Mr
Surtace
Botton

Sal.{ppt) Surface
Botton

D.0. {ppn) Surface
Botton

Depthlfeel)

Sanple Depth
Vol. Fillered(ad)

8

8
58
1.

111787
900
H005
Ebb 2
5
22.5
26.0
26,0
b
5.0
6.7
5.3
18 190

7 0.0

Continued
8/14/87 8/11/37
333 954
o wio1
Flood | Flood ¢
N N
4.0 4.0
1.0 27.0
21.0 2.0
8.0 8.¢
8.0 8.0
6.6 b.6
b.6 b.b
20 70 22 20 10 22
SN MR Eh I
5%.9 14,1 62.5 5611

................................................................................................................................

BAY ANCHOVY

LARVAE:

BAY ANCHOVY

HEAYFIGH

JUVERTLES:

BAY ANCHOVY

0.00

82.81

0.00

.25

.00

9.00

0.00

.00

66.78 1872.34

33.49 1402.84

6.¢0

NN

9,00

5,00

579.20 654.66

§52.80  714.86

e.00

0.00

0. G0

.04

8711/87 8/11:87
1013 1634
HO04 §ons

Flood 1§ Flood |

N I
4.5 24,0
28.0 7.0
27.5 26.0
6.0 6.0
6.0 5.0
.t 6.9
7.1 6.5
159 10 20 55 10 60
S NB S8 He
1.3 610 52.8 533
4.00 16.37 .08 3045015

292,40 204.38

0.00

0.6

t8.18  296.84

0.0 0. 00 373

0,00 .00 B, 00

Environmental Consulting Services, Inc.
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Date
Tine
Lecation
Tide
Hezding
Temp. {C) pir
Surtare
Botioa
Sa1. (ppt) Serface
fotton
9.0, {ppa) Surface
Rottoa
Depth{fest)

Sample Depth -
vol. Filtered{n3}

EGG5:

RAY AHCHOVY

LARVAE:

ANy ANCHOVY

JIVERTLES:

8

F

111/87
1103
HY
lood 1
N
25.0
27.0

1.9

18
54

38,

543,89

809,64

10.9
10,0
6.5
b.4
10 20
18
1607

1133. 44

467.87

Table 2.1-2

Continued
8/11/87 8/11787
120 1141
W0t woo?
Flood t Flood 2
N N
5.0 2.0
27.0 27.0
270 27.0
10,4 g.0.
10,0 8.¢
.5 5.9
5.4 4.8
18 10 20 3070 35
S ng sS4 HE
$5.7 Sh.b §3.9 S2.6

610,02  850.78

102614 778.80

706,15 173475

441.91

wn

33,

22
*J
Fad

8/11/817
1287
H004

Floond 2

N
27.8
27.0
7.0
10.0
10,0

6.5

5.9
2010 25
S HB
8.0 30.3

373,68 406494

222105 75649

Environmental Consulting Services, Inc.

Bs11/87
12:9
W0l

Flood 2

1457.6% 2412.%h

651,60 50N, 00

kil B4



Table 2.1-2

Continued
Date 8111/81 8/17/81 8/17/87 3/17:81 8117487
Tine 910 tAY 954 1015 1933
Location Kigl Weog LIEEM w16l Wiol
Tide Ebb 2 : Ebb 2 Ebb 2 Ebb 2 Ebb 2
Headino 5 5 5 5 . §
Temp. (L) fir 21.5 27.5 29.9 78.5 28.5
Surface 21.90 27.0 27.0 7.5 27.5
Rottom 27.0 - 28.0 21.5 21.5
Sal. (ppt) Surtare 8.0 5.0 5.0+ 6.0 5.0
Botton 8.0 - 6.0 8.0 8.9
9.0. (ppa} Suriace 7.4 7.4 7.1 1.3 7.3
Botton 7.2 ’ - 1.7 7.0 i.h
Deothifest) 16 10 19 10 70 18 0 10 43 17 10 18 17 10 189
Sasple Depth . SN MR o8 sS4 uR St KB gh MR
Yol. Filtered(nd) §7.2 46,2 §2.0 0,8 55,5 349 9.6 341 §1.8 25.9
£G6S
BAY ANCHOVY 993,44  $4B.03 61,29 0.00 81.5% .00 1985.39  3524,93 2515.87 4711.0¢
LARVAE:
AY ANCHBYY 245.76 115,32 . 480,32 0.0 W77 8,565 81.07  I30.18 160.23  177.61
JUVENILES:
RAY AHCHOVY 0,00 0,00 0,60 00 0.00 g.00 0.00 000 R 3.84

Environmental Consulting Services, Inc.

GeE-L°¢



Table 2.1-2

Continued
Bate 8117187 8/17/87 9/17487 B/1148) 917137
Timg 1054 {1 1134 1210 1347
Lacation Woo2 NO0L W10l H10§ NOG4
Tide Ebb 2 Ebb 2 Ebb 2 £hb 2 Ebb 2
Heading § S b 5 5
fenmp. (C} Air 30.5 0.0 30.5 3.0 3.5
Surface 2.5 7.5 17.% 21.¢ 7.5
Botton 22.5 21.5 7.5 2.5 R0
Sal. (ppt) Surface 6.0 6.0 5.0 6.0 6.0
Rotton 8.0 6.9 5.0 6.0 6.0
1.0, {ppa} Surface 7.3 7.3 1.2 1.7 -
Botton 7.2 1.3 7.4 7.3 “
Depthifoet) 30 18 35 0 10 25 070 25 20 70 25 2779 30
Sample Depth - S HB S8 HB SN nE L I | S MR
Vol. Filtered{sd) 5.1 2.9 8.7 .3 3.9 19.8 85.1 1.4 3315

RAY ANCHOVY

LARVAE:

BAY ANCHOVY

JUYENILES:

BAY AUNCHOVY

307.76  BIS.U

18408 93.39 .

8.00 0.00

1406.57 1734.76

234,62 83.78

0.%0 Q.00

62.66  63.4b

0.00 0,00

177.38 4.5

19.96 140,19

0.00 .67

Environmental Consulting Services, Inc.

174,26 411,

102,24 419,31

0,00 h

L

9€—1'2



Table 2.1-2

Continued
Date 8125787 8425187 8/25/87 8125187 8/25/87
Time 909 92¢ 947 1004 1029
Lecation | oy Hoo4 L (U W01 LIDE
Tide Flood 1~ Flood 1 Flood ) Fioed | Flood 1
Heading N N N N N
Temp. {C) 2.0 2.0 20.0 21,9 1.0
Surface 5.0 25.0 25.0 5.0 25.90
Bottom 25.0 23.9 25.¢ 25.0 5.0
Sal. {pot) Surface 1.0 0.0 12.0 12,0 12.0
Botton 12.0 8.0 10.0 HING) 12.0
D.0. (pon) Surface 6.4 b.b 6.3 6.3 8.5
Botton b.1 6.9 &4 6.8 5.0
Pepthifest) {5 10 2¢ 27 10 X 1810 20 15 10 20 15 10 M
Sample Depth SH MR SHoooHe st MNR S ne S N
Vel Filteredin}} 15,9 21.9 42,4 19,3 37.8 42,7 26.2 314 37O
£66S:
DAY ANCHOVY 19,61 10.75 .36 2.04 52.9% 45.04 170,84 0,11 48,97 M
LARVAE:
BAY ANCHOVY 878.00 285,73 120,23 14.26 592.59  1988.0% 2106.87 88,24 3357 3687
JUVENILES:
BAY AHCHOVY 2,00 0.00 0.00 2.04 0.00 0.00 ¢.00 .00 0,00 (N

Environmenta! Consulting Services, Inc.
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Table 2.1-2

Continued
Date arase7 8251917 872587 8125197 8225/87
Ting 1037 1039 1116 1154 1298
Lacation ¥03 WoD2 CHU Wiol 005
Tide Flood | Flood 2 Flood 2 Flood 2 Flood 2
Heading X i N i i
Terp. () fir 1.0 21.5 1.4 2.0 2.0
Surface 25,0 25.0 25.0 5.0 25.90
Botiom 25.0 5.9 5.0 23.0 -
Sal. (ppt) Surface 10.0 10,0 12,0 12.0 10,40
Botiom 16.0 124 10.9 10.6 -
D.0.{pns) Surface 5.8 5.9 7.0 1.1 k.9
Rotton 5.8 8.3 5.8 5.9 -
Depthitfeet) 10 10 45 1035 18 10 2 18 10 20 8 10 190
Sample Depth” SH 11 B |42} SH "o N Ha SR

Yol. Filtered(n3}

.- -......,....---.-.._-...............-—..-..-—_--__”---_--.-.........---...---.....---.._...._—__..........-.. .................................................

EG65:

RAY ANCHOVY

LARVAE:

BAY ANCHOVY

JUVENILES:

BAY ANCHOVY

35,6 A7.4

78.65 9705

000 27.43

1,00 6,00

37.1 983

115.59  75.47

33871 130056

0.00 4,00

0.4 3.8

205.43  193.12

131,13 80.85

0.00 9,00

8.8 80.5

97.94  135.%6

2571 .57

9.00 2.4

Environmental Consulting Services, Inc.

3.0 0

G {URK))

0.7 f,00

1.1 0,00

ge~L'e



Table 2.1-2

Continued
Date ¥ 1787 9/ 1/87 95 1487 g/ 1/87 9/ 1487
Vipe S04 30 354 1014 1029
tocation LI LIgd LI W11 K104
Tide ghb 1 Ebb § Ehb 1 Ebb 2 Ehh ?
Hoading S ’ S 5 5 b
Temp. (C} Rir 20.0 20.5 20.5 4.0 . 74.0
Surface 23.3 24,0 23.5 8.5 3.8
Rottom 23.¢ 23.5 240 W0 24,0
Sal. (ppt) Surface 8.0 6.0 8.0 6.0 ) 6.0
Bottom 8.9 8.9 8.0 §.¢ 8.0
p.0. tppn} Surface 1.0 1.9 1.2 7.{ 7.1
fotion 7.0 7.4 6.4 4.8 5.8
Denthifeet) 16 ¥0 17 ©28 10 22 20 10 25 17 10 20 17 10 20
Sasple Depth SH WB sS4 HR 5n KB S§ ne S MR
¥ol, Filteredin3) 52.7 99.2 3.1 88.6 8.6 &1.1 S0.1 215 0.7 13.4
£66S:
BAY ANCHOVY 1.90 1.69 ¢.00 0.00 0.00 0.00 0.90 © 9.0 .40 7.4
LARVAE:
RAY ANCHOVY 3.80 .38 0,00 0.00 .71 .68 5.99 18.40 2,46 3.M
JUVENILES:
BAY ANCHOUY 0,00 0. 00 2.00 0.00 0.00 0,00 0.0 §.65 2.4b 7.4

Environmenta! Consulting Services, Inc.
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Table 2.1-2

Continued
Date 9f 1187 3 1187 9r 1/97 7 1187 2 1187
Time 1052 1112 1134 1214 $2%3
Lecation g3 ¥oo2 W10t ®iot WD
Tide Ehd 2 . Ebb 2 Ebhy 2 £k 2 Ebt 2
Heading 5 i S 5 5
YTemp. (£) Air 22.0 28,0 23.5 24.5 ) 23.5
Surface 13.% 24.9 23.0 5.9 1.0
Rottoa - 24,0 i 23.5 28.0 74.0
Sal. {pot) Surface 8.0 6.0 6.0 8.0 6.0
Botton - 8.0 6.0 8.0 £.0
D.0. ippa} Surface 7.0 6.9 7.3 6.b 5.9
Bottom - ‘ 6.7 6.9 7.1 6.7
Deathifert) g 100 2070 15 10 17 I5 10 17 3010 32
Sanple Depth 58 gl HB oH MR M hit] Sit 1B
Yol. Fillerad(n3) 68.9 0.0 50.9 2.1 33.0 15.4 36.9 16,1 310 25.8
t665
LARVAE:
RAY ANCHOVY 0.00 0.00 %.00 1, 00 2.08 5.47 2.13 0.00 00 0,00
JUVENILES:
RAY AHCHOVY 0.00 0.00 0.08 0.00 6.00 9.00 .13 0,00 0.60 0.00

Environmental Consulting Services, Inc.
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Table 2.1-2
Continued

T T T T e e e A e B e i s S 5 R T Y LYl b 4 b e o T T ol L s Rt (4 e e e T 0 M4 W ke e e e o m = > o e e o e = e v oo o e o

Mate

Tiwe

Location

[1de

Heading

[emp. (0} Atr
Surface
Botton

531, {ppt) Surface
Bottom

B.0.{ppa} Surface
Botton

Depth(feet)

Sanple Bepth .
Yol. Filtered(ald)

9¢ 3187

F

708
W10}
lood

N
23.0
25.0
24.5
16.0
10.0

b.4

6.8

070 24

]

N8

3.7 43¢

9/ 1797
730

W002

Flood 1

B o N ]
L fat

ik
-

6.7
370 2
SN nB

63.8 530

o

97 1/97

753
WOOS
flood

9/ 11817
818
K101

Flood §
N
250
245
24.5
16.9
1.0
5.9
4.9
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LARYAE:

BRY ANCROVY

JUVENILES:

BRY ARCHOYY

3.35

.00

12.13

4,03

313 1.8%3
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7.99 0.00

3.00 0.00

9.7 19.32

0.00 1,08
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Table 2.1-2

Date
Tine
Location
fide
Heading
{emp. {C) fir
Surface
Rottonm
Sal. (ppt) Surtace
Bottioa
D.0. {pon! Surface
Bottoa
Bepthifeet)

Sample Depth
Yol. Filteredial)

g/ 1187
858
HO04
flood |
N
20.0
24.0
24,0
8.6
8.0
6.7
8.7
3010 32
SK HB
8.2 41.9

Continued
9/ 787 97 7487
920 942
Woi ¥101
Flood § flood !
N N
25,4 25.0
24.9 4.0
Y2 24.0
- 1.0
10.9 11,0
- 1.0
. k.7 7.3
251028 18 10 20
i He SH NB
3.6 253 bt.4 B9.6

9/ 7:87
KN
wioy

Flood 2
H
25.0
24.0
4.0
H.0
1.0
7.0
1.3

18 10 22

SH M8

47,7 3.1

37 187
1019
W03

Flood 2

H

I3 ~I rd

G
- .

< S S

10,
10.9
7.3
1.5
38 1 40
S KB
86.9 56.9

LARVAE:

BAY ANCHOVY

JUVENILES:

BAY ANEHOVY

2,07 6.26

0.00 0.00

.89 158

2,66

- &
gt
oy

.26 0.60

¢.60 0.0

14,68  10.3)

0.0 0,00

Environmental Consulting Services, Inc.

ra
]

I8

1, 0 [

27—z



Table 2.1-2

Continued
Date 911187 9117181 9713197 9111787 9411797
Tire 717 735 752 808 823
Location %002 w101 Wioy woud WOO05
Tide Flood 2 Flaod Stack Flood Slack Flood Slack fiood Slack
Headine K N N N S
Tesp. ({) dir 22.0 2.5 22.9 3.0 2.3
Surface 24,5 4.3 4.9 8.5 3
fotton 5.0 25.0 25.9 24.5 -
Sal. (ppt) Surface 2.0 4.0 L0 4.0 2.0
Botton 6.0 &0 8,0 4.0 -
1.0, (ppn) Surface 3.9 6.0 6.0 5.0 6.7
Pottom 5.0 5.4 5.4 5.9 -
Pepthifeet} 1033 19 10 23 16 10 22 J0.18 33 7 10 16
Sanple Depth 1, B S MR st KR S ng oE
Vol Filteredind) 85.4 61,7 13,2 72.0 77.1 897 4.3 723 81.4 &0
EBGS:
LARVAE:
BRY ANCHOVY $.00 159 1.37 117 4.00 0.00 4,03 136,93 23.34 6,01
JUVENILES:
BAY ANCHOVY $.00 0.0 0.6 1.39 04.00 0.09 1.33 4,15 2.8% 900

Environmental Consulting Services, Inc.
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Table 2.1-2

=102

Continued
Date 9117797 3117197 1187 3147/87 9717197
Time 042 857 812 944 759
Location Li1g! uing H003 Wing W
Tide Ebb | Ebb 1 Ebb | Ebb 1 Ehb 1
Heading 5 5 5 5 3
Temp. £} Mr 23.0 23,0 4.0 23.5 4.0
Surfate 24.5 N 4.5 24.5 .5
Potton 5.0 25.0 24.0 23.0 4.5
Sal. {pol) Surface 2.0 2.0 2.0 2.9 2.0
Botton 4.9 1.0 10.0 4.0 8.9
D.0. {ppn)} Surface b.0 5.0 6.3 5.2 6.3
Botton 6.1 6.1 5.7 6.2 %3
Pepth(feet} 16 70 2 16 10 21 §0 10 42 16 10 20 187
Sanpie Depth SH '] S HR SH ue s HR °H HR
Vol. Filteredind} bh.2 41.7 2.1 TG 71.0 6%.1 42.9 73.0 %R.8 70.3
EGES:
LARVAE:
BAY ANCHOVY 0.00 4.43 8.37 0,90 1.41 0.00 0.00 0.0¢ 0,00 1.4
JUVENILES:
BAY ANCHOVY 0.00 1.48 0.00 0.00 ¢.00 0.00 0,00 .09 0,00 0
ATLANTIC CROAKER 0.00 0.00 .00 0.00 T 0.0 1.58 0,0 .00 0.00 f, 00

Environraental Consulting Services, Inc.



Table 2.1-2

Continued
late 9122187 9522787 3122187 3721187 9122487
Tine 928 947 1010 1039 1047
Location 1310 I ®oo3 #0035 Niny Hivy
Tide Flood 2 Fiood 2 Flood 2 Flood 2 Finpd 2
Heading H N # N N
Tanp, (C) Air 19.9 19.0 17.0 17.9 17.0
Surface 23.¢0 22.5 2.0 3.6 A0
Bottom 2. AR - 25.0 AR
Sal. {ppt) Surface B.¢ 4.0 T4.0 8.0 8.0
Botton 8.0 8.0 - g.0 8.0
D.0. tpoa} Surface 3.3 L 6.2 5.7 5.1
Botton 5.8 9.8 - 3.9 3.7
Depthifeet) i6 16 20 48 18 SO 91011 18 10 22 19 10
Sampie Depth St MR sH oM SR SH M8 S HB
Yol. Filteredind) 81.5 75.2 $8.7 59.4 4.3 0.0 31.5 74.8 9.1 68.1
EGGS
LARVAES
RAY ANCHOVY .00 0.90 0. 00 . 3.42 13,54 0,00 1.88 .00 5,39 £.47
JUVENILES:
RAY AHCHOVY 0.00 0.00 0.00 17 0.00 0.¢0 0,00 6.00 0, uf 0,00

Environmental Consulting Services, Inc.
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3470 3
SMNNB
51.2 79.0

9.00 2,51

Table 2.1-2

Continued
9422/87 9722197 22187
137 1209 §246
wang ¥101 Wil
Flood 2 Ebb | Ebb 1
il S ]
22,9 22,0 23.0
1.5 25.0 4.0
PER) PANY 3.9
6.9 8.0 8.0
jo.0 8.0 8.0
b4 5.7 5.9
%9 5.1 5.1
26 70 30 13 10 24 16 70 22
S "R Sy B Si his
9.8 S8.2 .7 7% 52.5 74.1
0.00 000 0.60 1.35 0,09 0.00

Environmental Consulting Services, Inc.
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Table 2.1-2

Continued
bate $129/81 §127/87 9723187 T 3/2%/8]
life 949 1012 1028 1146 (BTN
\oration w005 Wil Wiot LECHE] LU
Tide Ebb 2 £kt 2 tbb 2 Fluod 1 Flond 1
Heading $ 5 5 N it
Tenp, {0) Air 18.0 18.0 18.0 .0 PyRL
Surface 21,0 U0 21,0 1.5 1.5
Botiom - 210 1.0 72,0 21.5
Sal.{ppt) Surtace 2.0 2.0 2.0 2,9 2.0
Botton - .0 2.0 2.0 2.0
0.90. (pon} Surface 7.4 1.2 1.2 7.1 Il
Rotton - 1.5 1.5 1.3 1.3
Bepthifcet) . 8 10 10 0 10 22 2% 10 22 30019 3% 45 10 50
Sample Depth S8 4 HR Sy MR S HB SHo 1B
vol. Filtered{nd} 1.5 0.9 2.5 35 8.7 M) 76.% b3.4 9.9 3.0
£GB5:
LARVAE:
PAY AHCHOVY 4.82 0,00 800 0.00 0.00 0. 00 5.23 (.00 8.0 fh, 0
JUVENILES:
BAY ANCHOVY 14,46 0.0¢ 3.4 0,00 0,00 2.94 5.23 3.15 006 L.0h

Environmental Consulting Services, Inc.
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Table 2.1-2

Continued
Date 9129/87 9129187 9429797
Tise 119 1123 1143
Locsticn K104 Wiol We02
Tide Flood 1 Flood 1 Flood 1
Heading A N K
Tenp. (C} pir 22.0 2.4 AR
Surface 23.5 23.9 22.0
Rotton 3.9 23.5 2.0 -
Sal. {ppl) Surtace 2.0 2.0 2.0
Rottom §.0 4.0 2.0
0.0, fppa} Surface 1.6 1.6 7.8
Bottom 7.2 7.2 7.5
Depth (feet) 12 Y0 18 16 10 22 30 10 32
Sample Depth SN Ha SN He ), Hi
Vol. Filteredind) $5.7 58,2 46,2 51.2 £8.0 64,4
£665
LARVAE:
BAY ANCHOVY 0.00 0.00 0,00 3.9 §.41 1.55
JUVENILES:
PAY AHCHOVY 1,52 1.47 0.00 1.93

3.58 0.006

9429187
1207
LI

Flood 1

N
2.0
2.5
22.¢

2.9

4.9

7.8

6.8
15710 22
SN NB
52.% 5.5

0.00 .74

175 VS ¥
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Wiot

Flood 1

]
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LN IR N B g
. .

.
= I A e

4.4
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6.8
15 18 22
S MR
1.7 8.3

0,19 6.0

4.00 .72
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Table 2.1-3
Mean domsiry, by collection period, of fish eggs, larvae, and juveniles taken
in ichthyoplankton collections in the Delaware River near Avtificial Island in 1987.

White Atlantic
Bay Apchovy Yeakfish _ ~Srriped Bass Alopa gpp.  _Pexch.  _Crogkex
Tot. Vol.
Date Filtered Eggs Larvae  Juveniles Eggs Larvae Juvenilas Eggs Larvaa Larvae Larvae Juveniles
;;‘;;:‘-“;:8;(—)_;- 0.0(;‘- 0.00 0.00 000 B:(;;m“ 0.00 0.10 0.00 O.I;—- 0.10 0.00 o
28 Apr  1,045.1 0.00 0.00 0.00 , 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.00
11 May 1,094.8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 May 1,173.5 488.28 0.68 0.00 0.00 4.35 0.00 0.00 0.00 0.00 0.00 0.00
03 Jun 1,204.6 478.08 4.65 0.00 0.00 0.91 0.00 0.00 0.00 0.00 0.00 0.00
11 Jun  1,264.1  4,469.19 224.51 0.00 23.57 11.31 6.00 * 0.00 0.00 0.00 0.00 0.00
16 Jun 836.2  4,720.88 115.88 0.00 1.08 2.15 0.12 0.00 0.00 0.00 0.00 0.00
23 Jun  1,088.1 10,937.87 2,485.62 0.00 0..37 0.64 0.09 0.00 0.00 0.00 0.00 0.00
30 Jun 1,063.0 6,145.53 1,152.78 0.09 0.09 1.60 0.00 0.00 0.00 0.00 0.060 0.00
07 Jul  },039.3 13,024.82 1,209.08 .10 0.00 .73 0.10 0.00 0.00 0.00 0.00 0.00
16 Jul 797.0  3,858.97 3,522.71 0.88 0.00 1.38 0.00 ©0.00 0.00 0.00 0.00 0.00
23 Jul 1,116.9 4,765.60 1,691.38 0.09 0.00 4,12 0.09 0.00 0.00 0.00 0.00 0.00
28 Jul 943.%  2,362.69 2,456.17 0.11 0.00 2.54 0.00 0.00 0.00 0.00 0.00 0.00
06 Aug 955.4 1,185.89 310.26 0.21 0.00 0.42 0.00 0.00 0.00 0.00 0.00 0.00
11 Aug 989.5 1,097.83 549.97 0.10 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00
17 Aug 743.0  1,049.53 164.35 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 Aug 7185.4 74.23 250.19 1.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0% Sep 788.7 0.38 2.719 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
07 Sep 909.1 0.00 12.87 0.55 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 Sep  1,323.7 0.00 10.95 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .08
22 Sep  1,143.5 0.00 1.49 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60
29 Sep 988.8 0.00 1.31 3.24 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00

Environmental Consulting Services, Inc.
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Table 2.1-4

Length frequency of subsampled bay anchovy taken in
ichthyoplankton collections in the Delaware River
near Artificial Island during 1987.
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Table 2.1-5
Length frequency of subsampled weakfish taken in
ichthyoplankton collections in the Delaware River
near Artificial Island during 1987.

Lengthim} D Feb Mar fpre nay

5
e
z
4
©

Ot Yoy Dee

LWi- &0
g1~ 0
1~ 40
A= 390
Li- 4o
61~ 10
- &0
L1~ 0
i - 10,4
0.1~ f1,0
i~ a0
g~ 140
1= 140
fa) - 180
191~ &0
B3~ 178
thi~ 10
144 - 1’-0
1%1 - 10,0
el - U0
2.1 - 20
a1 - 4.0
L1 - 240
- B0
11~ WO
&1~ 210
it - A
ant - ghe
B9 1 - 3.8
i - N0
Wt - RO
2.1 - N
- WO
- N0
M- B
Bi- U0
- B
Wt - W0
B4+ W0
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M.l - R0
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1 - M0
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Table 2.1-6
Length frequency of subsampled striped bass taken in
ichthyoplankton collections in the Delaware River
near Artificial Island during 1987.

Langthim} Jin fib Yar for Nay Jun Jul fug Sap Ot Nov Dee

i~ A0 . 1 ¢ 3 ¢ ¢ o

e

Table 2.1-7
Length frequency of subsampled Alosa spp. taken in
ichthyoplankton collections in the Delaware River
Artificial Island during 1987.

Lengthim) Jan Feb Kar fipe Yay Jun Jul feg Bes Oct Hoy Dec

Hi1- 350 { 0 0 4 ¢ 0

Environmental Consulting Services, Inc.



Table 2.1-8
Length frequency of subsampled white perch taken in
ichthyoplankton collections in the Delaware River
near Artificlal Island during 1987.

Lengthim} Jin Feb LT fpre Yay Jun Jul g Bap Oct Nov Dee

Li- 40 ! ] 0 9 ¢ 0

Table 2.1-9
Length frequency of subsampled Atlantic croaker taken in
ichthyopLinkton collections in the Delaware River
near Artificial Island during 1987.

Langthime} Jan Feb Yar for May Jun $] g Bep Oct oy b

181~ 60 0 ¢ 4 ¢ ¢ !

Environmental Consuliting Services, Inc.
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BAY ANCHOVY — EGGS

ICHTHYOPLANKTON MONITORING
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BAY ANCHOVY — LARVAE

ICHTHYOPLANKTON MONITORING
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Mean density of bay anchovy larvae taken in ichthyoplankton collections
from the Delaware River off SGS in 1987.
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BAY ANCHOVY — JUVENILES

ICHTHYOPLANKTON MONITORING
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WEAKFISH — JUVENILES

ICHTHYOPLANKTON MONITORING
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Mean density of weakfish juveniles taken in ichthyoplankton collections
from the Delaware River off SGS in 1987.

Figure 2.1-7

Environmental Consulting Services, Inc.

09-L'2



STRIPED BASS — EGGS
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from the Delaware River off SGS in 1987.

Mean density of striped bass larvae taken in ichthyoplankton collections
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WHITE PERCH — LARVAE
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2.2 FINFISH MONITORING

2.2.1 Materials and Methods

Finfish monitoring during 1987 consisted of trawl sampling
during daylight along a transect between SGS and Appoquinimink
Creek, DE (Fig. 2.2-1). Sampling was conducted semimonthly
during late March through May and October through December, and
weekly from June through September. During each collection
period a total of six samples were collected, in pairs which
consisted of a discrete inshore sample from immediately in front
of the CWS intake and an offshore sample from one of five
horizontal strata (Fig. 2.2-1). One sample pair was collected
from each of the surface, mid-depth, and bottom vertical
strata. The order in which strata were sampled and the
selection of the offshore station within a strata to be sampled
were determined randomly.

A 4.9-m otter trawl was used for bottom collections and a 1.,2- x
1.8-m fixed-frame, pelagic trawl was employed for surface and
midwater collections (see PSE&G 1985 for description of gear
specifications and deployment). All samples were of 10-minute
duration and taken in the direction of the tide at a standard
speed.

With each collection, finfish specimens were identified to
species and enumerated. Extremely large samples of a species
were subsampled and total number was estimated. For each target
species, length measurements were taken on up to 100 specimens.
If more than 100 specimens of a target species were captured, a
random subsample of 100 was selected for measurement. Lengths
were recorded in 5-mm increments. Minimum and maximum lengths
were recorded for non-target species. Blue crab were enumerated
and a subsample of 30 specimens were sexed and measured.,

Water temperature, dissolved oxygen, salinity and transparency
were measured with each collection. Measurements of temperature
and dissolved oxygen were taken with a Yellow Springs
Instruments Model 51 (or 51A) oxygen analyzer. Salinity was
measured with an American Optical Corp. Model 10413 salinity
refractometer. Water transparency was measured with a standard
eight-inch secchi disk.

2.2.2 Results

A total of 42,408 specimens of 39 finfish species and 1,339 blue
crab were taken in the 174 trawl collections during 1987 (Tables
2.2-1 and 2.2-2). All nine target finfishes were represented in
the catch. A summary of the period of occurrence and abundance
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(density expressed as number/100m3), length, and inferred age
for each of these species is presented below (phylogenetic
order):

Blueback herring - A total of 59 blueback herring was taken
in 1987 (Table 2.2-1). Length range was 53-243 mm FL (Table
2.2-3); all but two were age 0+. They were taken during
late March through early May, Novgmber and December (Fig.
2.2-2); peak mean density (n/100m”) during each of these

two periods was 0.20 on April 10 and 0.13 on December 21,
respectively.

Alewife - A total of 48 alewife was taken (Table 2.2-1).
Length range was 78-148 mm FL (Table 2.2-4); all but perhaps
one were age 0+. They were taken principally during late
March through early May, and mid-October through December
(Fig. 2.2-3); peak mean density during each of these two
periods was about 0.08.

American shad - A total of 10 American shad was taken -(Table
2.2-1)., Length range was 58-138 mm FL (Table 2.,2-5); all
were age 0+, They were taken during late March through May
and October (Fig. 2.,2-4); peak mean density was about 0.04
on October 29,

Bay anchovy - A total of 34,119 bay anchovy was taken (Table
2.2-1)., Length range was 13-93 mm FL (Table 2.2-6); the
catch was dominated by age 0+ and 1+ specimens. They were
taken during all sampling dates except March 23 (Fig.
2.2-5). The catch curve was marked with two primary pulses
in abundance which occurred during May/June and
September/October (Fig. 2.2-5); peak mean density during
each of these two periods was 29.32 on June 4 and 49.53 on
September 17, respectively. '

White perch - A total of 274 white perch was taken (Table
2.2-1). Length range was 33-288 mm FL (Table 2.2-7); the
catch was comprised largely of age 0+, 1+ and 2+ specimens.
They were taken principally during late March through early
May and mid October through December (Fig. 2.2-6); peak mean
density was 0.91 on November 23.

Striped bass - A total of 10 striped bass was taken (Table
2.2-1). Length range was 33-298 mm TL (Table 2.2-8); all
but one was age 0+. They were taken during early April,
early July and late October through December (Fig. 2.2-7);
peak mean density was about 0.03 on December 21.

Weakfish - A total of 1,277 weakfish was taken (Table
2.2-1). Length range was 13-353 mm TL (Table 2.2-9); all
but perhaps nine were age 0+. They were taken during early
June through mid October; the catch curve is marked by
multiple spikes in abundance (Fig. 2.2-8). Peak mean
density was 2.45 on August 24.
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Spot ~ Two spot were taken, one (198 mm) on May 21 and one
(83 mm) on June 29 (Tables 2.2-1 and 2,2-10; Fig. 2.2-9).

Atlantic croaker - A total of 43 Atlantic croaker was taken
(Table 2.2-1). Length range was 8-73 mm TL (Table 2.2-11});
all were age 0+. They were taken during mid September
through December (Fig, 2.2-10); peak mean density was 0.20
on December 21,

Environmental Consuiting Services, Inc.
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Table 2.2-1
Total number of fishes and blue crabs taken in trawl collections
in the Delaware River near Artificial Island in 1987.

e T W N T D D e A A0 W B o o AR D e T A D Al kA AP b B B D R D S A A N e B e S VB S e A S W D O N 4

fate Range

Wo. of Collections
llo. ai Species

No. of Specisens

e 0 e s o -

Soeties

BLUE CRAR
ATLANTIC STURGEON
ANERICAN EEL
BLUEBACK HERRING
ALEN]FE

ANER[CAN SHAD
AILANTIC NENHADEN
ATLANTIC HERRING
GIIIARD SHAD

BAY ANCHOVY

WH1TE CATFISH
BROXN SULLHEAD
CHANMEL CATFISH
QY37Ek TOADFISH
RED HAKE

SPOTTED HAKE
STRIFED CUSK-EEL
SIRIPED XILLIFISH
ATLANTIC SILVERSIDE
NORTHERN PIPEFISH
KHITE PERCH
SIRIPED BASS
BLACK SEA BASS
PUNPKINSEED

BLACK CRAPPIE
BLUEFISH

SILVER PERCH
NEAKF I SH

SPQT

HORTHEAN X INGFISH
ATLANTIC CROAKER
BLACK DRUM
SIRIPED MULLET
NORTHERN STARSAIER
NAKED §08Y
BUTTERFISH
SNALLNCUTH FLOUNDER
SUMNER FLOUNDER
#[NDOUFANE
HOECHOKER
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§2408

3723787 10 12/31/87
174
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Table 2.2-2
Physicochemical data, numbers of crabs and number of fishes In trawl collections
in the Delaware River near Artificial Island in 1987.

.................

,———— T 0 0 £ O L8 8 ok . o B i o o o 2 e T e Y A W e

Date 3123181 3123187 3123487 3423187 3123187 W58
Tine §100 1134 - 1218 1308 1338 1415
Location Wol R0} Ni02 K009 RO04 LI
Gear Botton Trawl Botton Traw) Midwaler Trawl  Hidwaler Trawl Surface Trawl Surface Trawl
Vol, Filteredial} 319 519 2027 2085 39 1806
Tide Ebh 2 Ebd 2 Ebb 2 Ebb 2 Ebh Slack Flong |
Teap. (T} fir 3.5 15.3 13.5 15.0 16.0 15.5
Surface 1.0 ) 8.0 8.0 B.0 8.0
Pottie 6.3 1.0 1.3 1.0 - -
Sal. lppt} Surface - 6.0 6.0 6.0 £.0 1.0 10,0
Boltoa 8.0 8.0 8.0 6.0 - -
Ozy. (ppa} Surface 13.0 12.7 1.1 1.5 12.5 3.7
Bottoa 12.8 | 1.9 13.0 12.8 - -
Depthifeet) PARI R 2010 25 18 10 22 2910 3 7710 3% 1019 25
___________________ e —————— - — et e e —an s d e e e o
Speties )
I -
BLUEBACK HERRING i 0 $ ¢ 0 0 e
ALEWIFE 1 0 0 0 b 0
RHERICAN SHAD 0 i 0 0 0 ]
SPOTTED BAKE 9 8 0 0 ¢ ¢
STRIFED KILLIFISH 9 1 0 ¢ 0 ¢
ATLANTIC SILVERSIDE t 0 0 0 0 0
WUITE FERCH 1 6 { 0 b 9
NAKED GORY 0 0 1 0 9 9
SUHNER FLOUNDER 3 1 0 0 0 0
HOGCHOKER 29 39 0 0 0 0
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Table 2.2-2

Cont lnued
Date 47107087 4110787 1710787 410/87 §/16/97 4110487
Tire 1110 1133 1200 1218 1244 1329
Lacation W08 U2 S HO02 Ni01 Weio Hin3
brar Nidwater Trawl Midwuater Trawl Surface Trawl Surface Trawl fotton Trawl Botton Traw}
Vol. Filtered(ad} 187 913 2122 2519 2519
ide Ebb 1 Ebb | (31981 Esb 1 Ebb 1 Esb 2

Teap. () pir 1.0 12.9 i2.0 13.0 13.0 13.9

Suréace 12,0 12,0 12.0 1.0 11.3 11.5

Bottom 1.9 12.0 - - 11.0 {1.¢
Sal. {ppt) Surface 4.4 4.0 2.0 6.0 1.0 4.0

Bottoa 10.0 10.9 - - 16.0 10.0
Oxy. (ppm) Surface .9 10.3 9.9 %.2 9.9 7.0

Bottos < 9.4 10.¢ - - 9.0 9.0
Depthifest} 45 10 50 1910 25 DR E ) 1310 25 4102 17 10 22
Species
BLUE ERAB 0 0 90 0 3 0
AMERICAN EEL 0 0 0 ¢ 8 1
BLUERACK HERRING 0 10 0 13 0 0
ALENIFE 0 9 il 2 3 ¢
ATLANTIL HENHADEN 0 ] 0 | 0 ]
BAY ANCHOVY 0 1 0 b 0 0
SPOTIED HAKE 0 1 ] 0 4 2
STRIPED CUSK-EEL 0 0 0 0 1 0
WHETE PERCH 0 0 0 0 7 )
STRIPED BASS ¢ 0 0 0 0 |
BLACK SEA BASS 0 0 0 ¢ 0 {
FUMPKINSEED 0 0 0 0 ¢ 1
HAEED GORY 0 ¢ 9 0 ¢ 1
SUMMER FLOUNDER 0 0 ] 0 1 2
HOGCHOYER 0 0 0 { M3 19

Environmental Consulting Services, Inc.
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Table 2.2-2
Continued

..........................................................................................................................

Date

Time

Lecalior

Goar

Vol, Filteredin3)

Tide

Temp, {(} fir
Surfare

Bation
Sal. tppt) Surface

Rottom
Oxy. (ppm) Surface

Roltom
Depth{fest)

Species

BLUE (RAB
AMERICAN EEL
BLUEBACK HERRING
ALEWIFE

AHERTEAN SHAD
ATLANTIE MERHADEN
BAY ANCHOVY
RHITE CAIFISH
WHITE PERLH
BLACK CRAPPIE
BOGCHOLER

£/21/87

950

We0e
Hiduager Trawl

2006
Ebb 1

o
O DL = e DN

§/21/27
1017
LIDYS
Hidwater Jrawl
1889
Ebb 1

-—

—
P
OO e DRI O )OO

4121/81

1651
Nei2

Nidwater Trawl
i

!
Ebb 1

- LYY B NI N el
s e % v .

-

[ aX ¥ R ae Rl g 2 ]

[==3
N
(=4

S RMOND OO

4721187
1133
H103

Botton Trawl
2519

Ebb 2
14.0

D it o O DD D DRI D

/217187
1214
w1t

Surface Trawl
1567
tbh 2
14,9
2.0
8.7
13 T4 20

~3
~
comofocnuac

4121787
1255
W00S

Syrface Trawl
1849
Ehb 27

14:0
0:0
9.3

& 16 3L

............................................................
................................................................

L=e'e

—
B ) G OO I e O O
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Table 2.2-2

Continued

Date 3/ 3/81 37 w87 5/ 5/87 54 5187 5f 5187 51 5487
Tine 1338 1400 1422 1443 151¢ 1554
Location %161 Woo3 Wiz 006 Wiag ¥utl
Grar Surface Yrawl Surface Trawl Nidwater Yrawi Kidwater Trawl Hottoa lraul Rottoa Frawl
Yol. Filtered(ad} 1808 1851 25 319 519
Tide Flood 1 Flood | Flood 1 Flood 1 flond 1 Floed 2
Teap. (C) Air 17.0 18.5 19.0 18.0 §6.5 15.

Surface 15.0 15.0 14.0 14.0 14.9 1.0

Batton - - 14.5 14.5 14.0 14.0
Sal. {ppt} Surface 4.0 .0 6.0 5.0 2.0 2.0

Bottos - - 1.0 i.¢ 6.0 6.0
Oxy. {ppa} Surface 9.6 9.1 9.2 9.7 1.3 7.4

Botton .o - 9.4 9.4 3.1 8.9
tepthifeet) 15 10 22 3?10 % 18 10 25 A 1029 19 10 28 1035
Species
BLUE CRAD { 0 3 0 12 17
ARERICAN EEL 0 ] 0 0 il 3
FLUERACK HERRING 0 0 0 ¢ ¢ !
ALEWIFE L] 0 ; 2 0 9
AHERILAN SHAD | Q 0 0 u 0
BAY ANCHOVY 38 29 2% 87 ¢ |
SPOYTED HALE 0 ¢ 0 0 4 15
NH1TE PERLH 0 ] 0 9 8 2
SUNMHER FLOUNDER 0 0 0 ¢ 5 ft
WINDUMPANE '} ¢ 0 0 7 0
HOGCHOKER 0 0 9 Q b 9

Environmental Consulting Services, Inc.
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Table 2.2-2

Bate

Tine

Lotation

Brar

Yqé. Filtered(ad)

ide
fesp. (C) Rir
Surface
Bottom
Sal. (ppt) Surface
Bottom
fxy. {ppn) Surface
Botton
fepthifeet}

5171187
1512
WO
Hiduagerllraul

5/21/87

1540

LEDNS
Hiduwaler Trawl

1794

Ebb Slack
.5
13.9
16.5

Species

fLUE CRAR
AMERICAN EEL
ANERICAR SHAD
BAY ANCHOVY
SFOTIED HAKE
STRIPED CUSK-EEL
SFo¥

BUTIERFISH
SUMMER FLOUNDER
RIHDOHPRNE
HOGECHURER

3121187 /21187
KAN 1040
No13 K103
Batton Trawi Bottos Irawl
2319 2519
Ebb 1 Ebb 1
11.5 19.5
17.0 18.0
8.9 B.¢
8.2 1.7
28 10 30 19 10 22
1B 10
1 9
0 0
0 0
13 {
3 9
0 {
0 0
0 i
i 0
7 110

Continued
5121781 5/21487
1349 1410

LT

Surface fraul Surface Traml

1543 1533
Ebb 2 Ebh 2
21.0 1.0
8.9 18.0
b.0 4.0
8.9 8.2
16 10 2 3070 3
3 9
] ¢
o 0
146 7
0 0
] 0
¢ Q
0 0
0 90
0 0
J ¥
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Jate

Ting

Leration

Gear

¥qh. filtered(nd)

ide
leap. 1) fir
Surface
Botios
Sal. (ppt) Surface
Bottom
Dzy.{pps} Surface
Botton
Depthifest}

Table 2.2-2
Continued

& 4707

950

w008
Niduater Tranl

b1 487

Surf

114
Lig)
ace

RIS
P O O O e ) S
DAY IR

o ¢ v

]
3

Trawl
k4

>

2 b
=r
=X -
»~a

Q™ it D 4D DTN

Species

BLUE CRAB
AMERECANR EEL

BAY ANLHOVY
OYSIER TOADFISH
SPRITED HAKE
SIRIPED CUSK-EEL
WEAKF ISH
HOGEHOLER

am
DO OD LD

b/ 487 &/ 4187
1015 1099
H102 LY

Hidua%grairaul Surface Tranl
J I\
Ebb 2 Ebb 2
210 21.0
2.0 22.9
12.0 0.9
5.0 5.9
5.0 6.0
6.3 6.9
6.9 5.9
1410 22 1418 22
2 S
¢ 9
1747 bbb
0 0
0 0
0 0
0 0
9 0

DD OIS

&1 4/87 &f 4187
1150 129
w103 W10

Botion Traul Bottor [rawl
518 1519
thd 2 flood 1

2.0 21.9
2.5 2.5
22.% 2.9
6.9 6.0
6.9 &0
5.3 6.3
6.5 §.5
t6 1021 2010 26

33 65

2 2

4 3

§ 9

1 4

8 9

{ D)

&2 1
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Table 2.2-2
Cont inued

..............................................................................................................................

fate

Tire

Lotation

bear

¥9§. Filtered{al)

ide
Teap. IC} Air
Surfare
Botton
Sal. (ppt? Surface
Bottan
Oxv. (ppu} Surface
Bottos
Depthifeat)

e e e e e o 49 o ke 44 97 M e T 1 T T e T 0 9 e e a

Species

RLUE CRAR
ARERECAN £EL

BAY ANCHOYY
DISTER TOADFISH
SPOTIED BAKE
STRIPED CUSK-EEL
NHITE PERCH
SUNNER FLOUNDER
WINDOWPANE
HOGCHOKER

& 9787 bf /87
930 022
WOO9 ¥102
Hidwater Trawl Myduater Trawl
408 153
Flood Stack £bb |
22.5 22.0
23,0 230
23.0 3.0
8.0 8.0
19.0 10.0
5.7 5.8
5.5 6.9
3010 35 19 10 24
1 0
0 0
384 191
0 0
0 0
9 0
0 0
0 1]
0 ¢
0 0

&/ 918} 67 3187
1047 11
Wit 005

Surface Traul Botton Traul
1506 2519
£bb 1 Ebb |
2.9 .5
AN 23.0
2.0 -

8.9 6.0
1¢.9 -

5.8 6.6
5.9 -

19 10 24 97011

0 S

? 0
83 1191

0 0

0 ¢

¢ ]

0 0

] 2

9 3

0 2

b1 181 &/ 7/87
15 1225
HEI Kio}

Dotton Irawl fottos Trawl
2% 7519
Ebb 1 Ebb |
3.0 25.10
3.0 23.
72.5 23.5

6.0 B.¢
10.0 8.0
$. 6.7
5.9 6.8
310 38 w23
! 21
0 1
5 1
2 2
i B
2 0
i} }
13 i
1] 0
7 68
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Bate
Time
Lecation
Giear
Vol. Filtered(ald)
ide
Temp. (£} fAir
Surface
Botlon
Sal. (ppl} Surface
Botton
Oxy. {ppr} Surface
fottoa
Fepthifeot)

Species

BLUE LRAB
ALEXIFE

AILANTIEC HENHADEN
BAT ANLHOVY
BROUNH BULLHEAD
Ov3TER TORDFISH
SIRIFED CUSK-EEL
NEAYEICH

SUITHER FLOUNDER
HIRGOWPAKE
HUGLHOLER

6115187
933

0103
Bottom frawl

~

-
R D A O o e e pun DO D

22

Table 2.2-2
Contlinucd

§11%/87

1¢S5y

No12
Bidwater lrawl

1587

Flond 1
1.4
25.0
4.0

1.0

.

Lo odi = N o
.
[2 o> RAd

01082

—
=
— R N D v D LD A L DD D
.

~3

813579
1144
Wiul

Surlagc Iranl

D D D D O S i

I

i

&215187
20
®(04

Surfacg Trau}

Fiouq i

1.0
MR (i ]

11937 &715187
735 13¢5
a2 LdbH
Hidwater {rau} Frduater Trawd
4275 I
Tinad | Flowd 2
n.o 9.9
6.0 5.0
.0 5.9
1.9 8.0
8.9 8.9
b4 6.0
6.1 6.5
20 1 7y YU LY

3 2

0 0

9 Y

b LXK

3 0

4 0

it B

2 2

4 |3

0 9

o @
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Table 2.2-2

Continued
Date &120187 6122187 6622107 6122187 6422187 /287
line 1225 1253 1373 1355 1425 1453
Location Hiog X005 Wil Niod ¥162 KRt
Gear Surface Trawsl Botton Irawl Bottoa Trawl Potton Trawl Hidwater Traxl Miduwater Trawl
Yol. Filterediad) 1432 319 2519 219 1446 1517
Tide £bt 1 Ebb 1 Ebb 2 Ebb 2 Ebb 2 £bh 2
Teep, {C} Mir 27.0 2.0 28.¢ 28.3 8.5 28.5
Surface 27.0 26.0 26,0 26.5 25.5 26.3

tottom 1.8 26.5 26.0 21.0 . 21.¢ 26.5
Sal. tppt) Surface 8.6 6.9 8.0 8.9 8.9 8.0

Rotton 8.0 6.0 8.0 8.0 8.9 6.1
Dzy. {ppn) Surface 6.1 6.6 6.1 6.1 6.1 b.2

fottom b.4 8.4 6.2 6.2 6.2 6.2
Depth(feet) WA 711010 3010 U 17 10 22 17 10 22 28 10 3
Species
UL LRAR i ] 11 13 i |
ABERICAN EEL 0 0 ¢ 3 ¢ 9
BAY ANCHOVY 523 94 Y 1 150 j00
BYSTER TRADFISH 0 0 9 ] 9 0
SIRIPER CUSK-EEL ¢ 0 0 | U ]
NHITE PERCH 0 2 1 3 I 8
REAKF [SH 2 6 i 6 5 2
SUKRER FLDUNDER ¢ 3 0 i i} 0
WIHDORFANE ¢ 1 0 90 0 ¢
HOGCHOKER 0 3 l 13 § 4

Environmental Consulting Services, Ine.
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Table 2.2-2

Continued
Dste 6721187 b/29187 8429787 6/2%/87 k123187 5723787
Tine 1020 {115 1148 1218 1308 (339
Location Nio3 LIV Wio2 K009 Wing Hon3
Gear Bottoa Irawl Bottoa Trawl Nidwater Traul Hidwaler Traw} Surfate frawl Surface Traul
Vol, Tiltered(a3) 2519 517 1029 57 1017 1266
Tige Flood § Flood 1 Flood 1§ Flood ! Floog 2 flond 2
Temp. (L} hir 28.0 21.5 27.¢ 215 23.5 28.5
Surface 26.8 26.9 25.¢ 26.0 6.0 26.0
Botton 25.5 5.9 25.0 25.0 5.0 5.0
Sal. tppt) Surface 6.0 6.0 16.¢ 8.0 B.¢ 8.0
Botton 9.0 B.¢ 10.9 4.9 10.0 1.9
Oxv. ippa) Surface 7.1 5.9 6.9 1.2 8.4 1.6
Baitom 5.7 6.3 5.4 6.9 k.6 5.0
Depthifest) 01020 20 16 2% 14 10 29 28 10 272 1610 2 35 10 40
Species
BRLUE CRAB 93 4 1 1 g 0 ™
BAY ANCHOVY 1] 0 17 i M % ;\,
0YSTER TOADFISH ? { ¢ | 0 ] 1
SIRIFED CUSK-EEL ] 0 ¢ 1 ¢ 0 =
WEAKFISH 5f Q & 2 0 0
SFO3 i 0 0 ] 0 ¢
HUGCHOKER 151 2 { 0 0 0
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Tabhle 2.2-2
Cont inued

.......................................................................................................................

Date
Time
Location
Gear
Yol. Filteredin3)
fide
Teap. (D) fir
Surface
Bottom
Sal. tpp}) Surface
Batlon
Oxy. (ppn) Surface

Botton °

Depth(feet}

17 8/87

£520
Nin2

Hidwater lTrauwl

1/ 8187 1 8/8} 1/ 8147

..............................................................................................................................

Species

BLUE CRAB

BAY ANCHOVY
CHANNEL CATFISH
OYSTER TOADFISH
SIRIPED CUSK-EEL
STRIPED BASS
BLUEE TSH

HEALF §SH
HOGCHOKER

T 8/87 1t 8187
920 95¢
LR £0G2
Surface Trawl Surface Tran!
33 2010
Flood 2 Flnood 2
26.0 25.0
26.0 25.0
26.0 25.0
8.0 8.9
8.0 8.0
6.4 6.6
6.3 6.8
18 10 28 32 10 34
i 0
515 154
0 ¢
0 0
! 0
0 0
0 0
0 0
0 ]

&9

E> D e £ DO

1942 {iin 1292
Ko7 wind LIO]]
Hidwater Trawl Rotlon [rawl Rottes Trawd
044 519 2517
£bb 1 tbh 1 Ebh )
271.6 28.0 28.0
26.0 26.5 26.5
26,3 26.5 26.5
8.0 6.0 8.0
8.0 B.0 8.9
6.3 6.5 5.3
L3 6.4 5.5
26 10 32 t8 10 25 3610 32

0 7 4

45 1 2

0 2 ]

¢ 1 i

¢ 0 8

0 0 i}

0 0 0

0 0 §

0 14 11
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Table 2.2-2
Cont inued

Date 1115187 1115187 1115181 1115/87 1415401 1115/87
Tine 313 950 1025 T 1047 123 1153
Location wio! LG W12 LIUA] K102 K007

Gear Surtace Traml Surface Trawl Nidwater Trawl Bottom Trawl Hidwater Trawl Hidwater Trawl
Vol. Filtered{nl} 1490 1891 0J 2519 &3

0 10894 ]
lide Ebb 2 Ebb 2 tbb 2 thd 2 Flend { Fioed 1
Temp, IC} Rir L0 2.0 219 26,5 25.0 3.4
Surface 23.0 7.0 21.0 25.0 28.5 2.3
Bottoa 5.3 25.5 26.% 5.0 21.5 7.9
Sal.ippt) Surface §.0 1.9 4.0 1.0 1. 1.0
Botton 4.0 §.0 3.0 4.0 4.0 1.0
Ouy.{ppa) Syrface - 5.8 5.6 3.8 5.8 b0 5.8
Fotton 4.0 5.8 5.8 6.1 6.1 5.6
fepthifeet} 12 10 18 1% 10 45 4G 10 43 15 710 20 15 10 2% RETIR £ I
Species
BLUE CRAB 3 2 1 2 ] 0
ATLANEIC STURGEON 0 0 ¢ 1 ¢ 9
ATLARTIC MENHADEN 0 3 4 ¢ 1 ¢
BAY ANCHOVY i74 79 30 0 78l 128
QYSTER TOADFISH i 4 0 2 0 )]
SIRIPED CUSY-EEL ¢ 0 0 i 0 0
ATLANTIC SILVERSIRE i 0 0 0 )} )
HORTHERN PIPEFISH i 0 0 9 0 ]
BLUEF ISH 0 ¢ ¢ 0 2 Y
WERKFISH 13 4] 2 ! 1 0
HOGCROKER 64 7 b 34 ] 0

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
Bate 11211917 1121487 12V 8! 12187 1121187 1421187
Tize 1013 1100 1130 1133 1222 1313
Location ¥iog %001 W02 €007 H103 Ko
Gear Surface Traul Surface Jrawl Hidwater Trawl Midwater Traml Botton Trawl Bottoa Trawl
Yol. Filteredind) 3%0 1627 119 1917 519 2519
Jide Ebb 1 Ebb 1 Ebb 1 Ebb | Ebb 2 Ehb 2
Terp. (L} fir 31,0 3.0 33.0 AR 355 35.3
Surface 27.0 29.0 29.9 2.6 28.5 28,5
fotton 28.¢ 28.0 8.0 8.0 78.5 28.3
Sal. tppt) Surface 4.9 5.0 .9 st 5.9 8.0
Bottaa 7.0 10,0 8.0 7.0 8.9 8.0
Gsy. tppa) Surface 5.4 6.9 3.8 3.8 3.6 S.b
Bottonm 6.9 3.7 5.9 9.7 6.0 6.0
Depthifeet) 13 10 24 20 10 25 1310 22 28 10 30 16 70 21 21100
Species
8LUE CRAR 0 0 U ! 2 {8
ANERECAN EEL 0 0 0 0 i 9
BAY ARCROVY 282 10 352 103 3 1
CHANNEL CATFISH 0 0 0 0 2 ]
DYSTER TOADFISH 0 ] 0 { 2 0
STRIFED CUSK-EEL ¢ 0 ¢ 0 ¢ i
HORTHERN PIFEFISH 0 i 0 0 0 0
BLUEFISH 1 0 0 ] ] 0
WEAKFISH 0 9 0 0 2 §
HOSCHOKER 0 0 0 0 49 16

Environmental Consulting Services, Inc.
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..................

Date
Time
Location

bear
?ql. Filtered(n3)

ide
Temp, (C} fir
Surface
Bottoa
Sal. {ppt) Surface
Botton
Oxy. {ppa} Surface
Bottom
Depthifeet?

Speties

BLUE CRAR
ANERILAN EEL
ATLANTIC HENHABEN
BAY ANCHOVY
OYSTER TOADFISH
STRIFED CUSK-EEL
WEALF ISH

SUMNER FLOUNDER
HGGCHOYER

Table 2.2-2
Continued

1127187 121187 1121187 112187
935 1933 1103 1130
X163 Woiz NGO %101
Botton Trawl Hidwater Trawl Surface Trawl Surface Trawl
2519 16% 1554 1538
Flood | Flood 1 Flood 2 Flood 2
%7.0 28.0 4.0 2%.¢
9. 9.0 29.0 10,0
29.0 29.0 29.0 27.0
5.0 5.0 6.0 10.0
8.6 6.0 4.0 8.0
5.2 6.1 b1 1.1
$.0 5.4 6.4 8.5
17 1 23 30 10 42 311033 18 10 23
39 ] 2 2
3 0 ¢ ¢
0 l 0 ¢
i 7. 57 27
7 0 0 U]
5 0 ¢ ¢
37 9 0 2
| ¢ 0 0
215 0 90 ¢

_________________________________

il 1437187
1219 1242
W02 wang

Hidwaler framl Hidwater Traw)
1674 1816
Flood 2 Flond 2
3.5 I.h
IR 3.5
1.0 29.0
8.9 6.0
8.0 16.9
7.2 8.7
b.1 5.7
18 10 25 IR EY)

3 0
0 0
[\ 9
398 26!
0 0
] 0
0 7
0 0
\} [

Environmental Consulting Services, Inc.
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Date

8/ ue?

Table 2.2~2
Continued

8/ 497 8/ 4/81 8/ 487 8/ 4187 8/ 4/87
Tine 3¢ 1217 1240 1305 1348 1447
Location - ¥iol ¥004 ROGY W02 U103 NO13
Gear - Surface Tranl Surfate Trawl Hidwater Traml Hidwater Trawl Boliea Irawl Bottoa Traul
Vol. Filteredinl} 1492 921 1569 L¥11 7519 2519
lide Ebh 2 Ebb 2 Ebh 2 Ebb 2 Flong | Flond t
Jenp. (L} Air 32.5 32,0 32.0 32.0 32.0 29.¢0
Surface . 29.0 280 3.0 27.0 9.0 29.5
Rotton 29.0 28.5 28.5 29.0 29.0 21.9
Sal. (ppt} Suriace 6.9 4.0 §.0 6.0 6.0 L0
Rottom 6.0 6.0 6.0 5.0 6.0 4.0
Oxy. tpps) Surface 7.1 1.6 1.6 7.0 .0 1.8
Botton. 5.9 1.9 1.5 1.0 1.6 1.3
Depthifeet) 11 19 20 28 10 3 28 10 30 }3 10 19 111029 28 10 30
Species
BLUE CRAR 2 0 | 2z &7 5
AMERICAN EEL 9 9 0 0 0 2
RAY ANCHOVY 63 99 2 171 2 0
0YSTER TDADFISH 0 0 0 0 5 8
STRIFED CUSK-EEL ] 0 9 0 1 0
NORTHERN PIPEFISH 0 ¥ 0 & { /]
WEAKFISH 13 3 43 17 107 2
HAKED GORY i 0 i 0 0 D}
SUMHER FLOUNDER 0 0 0 0 ! ¢
HOGCHOKER 2 0 3 2 218 3

Environmental Consulting Services, Inc.
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Table 2.2-2

8/10/87
1414
Koo

Surface Irawl
47

Continued
Date 8/10/87 g/10/87 B/10/87 8710787 871087
Time 1034 fite 1151 1308 1341
Location ¥102 ®o07 ¥io3 N0i2 W10t
Bear Widwater Trawl  Midwater Trawl Bottom Trawl Ifi duater Traul Surface Iranl
Vol. Filtered(aj} 455 139 51 §492 1515
Tide Flood 2 Flood 2 Flood 2 Flood 2 Evb ¢
Temp. {C) fir . 8.3 9.5 29. 30.0 30.0
Surface 28.0 2B.0 28.0 28,0 27.9
Botton 28.0 28.0 28.0 8.0 78.0
Sal. {ppt} Surface 8.0 6.0 8.0 8.0 10.9
Bottom 8.0 8.9 10.0 10.0 10.0
Oxy. {pps} Surface b.b 6.9 6.9 1.3 7.4
Botton 4.8 b.B 5.8 6.8 1.0
Depth(feet) 18 10 26 30 10 32 1910 28 40 10 42 1310 24
Species
BLUE CRaB 3 2 19 | ¢
BAY ANCHOVY 437 36 2 59 354
DYSYER TOADFISH 0 0 { 0 0
STRIPED CUSK-EEL 9 0 & ] 0
ATLANTIC SILVERSIOE 0 ¢ 0 ¢ 2
NEAKF ISH 1 10 32 16 9
SUNHER FLOUMDER 0 ¢ | 0 0
HOGCHOKER 1] 0 468 ] 0

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
Date 8/18/87 B/18/87 8/18/87
Tire 908 945 1023
Location %313 W03 K10t
Gear Boltos Traml Botton Trawl Surface Trawl
Vol. Filtered(al) 251% 519 17
ide Ebb | Ebb 1 Ebh 1
Tewp, iC) hir 29.0 28.0 30.0
Surface . 20.0 28.0 20.0
Rottom 21.% 28.0 28.0
Sal, (ppt) Surface - 5.0 5.0
Bottom 16.0 8.0 8.0
Qxv. (ppa) Surface - 1.0 6.7
Rottas b.b 8.8 4.8
Depthlieet) 30 18 33 2018 0 2017003
Species
BLUE CRAB 0 1 3
BAY ANCHOVY 0 3 194
OYSTER TDADFISH 6 2 0
WEAKFISH 1 18 19
HOBCHC! ER 10 26 0

8/18/87
1106
N903

Surface Tranl
17

8118487 8/18/87
1208 1247
Rony LIVY;
Midwater Traul Hidwaler Frawl
1974 1899
Ebs 2 Ebh 2
30.0 3.0
8.0 8.0
28.0 28.0
6.0 8.0
b.C 6.0
1.3 7.3
6.7 7.1
TN 17 16 30
2 § o
163 127 .
0 0 &
20 M b
0 0 -

Environmental Consulting Services, Inc.



Table 2.2-2

Continued
Date 8/24/87 8124487 8724187 0/24/87 8487 8/74/87
Tine 915 946 1028 105 1139 1700
Locatien H004 Kiol , Wo0h N102 Hotl LIUM
Gear Surface Trawl Surface Traul Nidwater Trawl Hidwater Trawl Bottos Jraul Bottom Traw}
Vol. Filtered(n3} 197 1445 1505 5 2519 w11
Tide Flood 1 Fiood 1 Fiped 1 Flood 2 flood 2 flood 2
Tesp. (0} Bir 2.0 2.3 2.0 230 23.9 5.0
Sur face 23.5 24.0 , 24.0 . 25.0 25.5 3.9

Botton 75.0 25.0 5.0 25.0 25.% 25.0
Sal. tppt) Surface 8.0 19.0 10.0 10.¢ 1.0 19.0

Bottom 8.0 19.0 10.0 10.0 1.0 2.0
Oxy. {ppe) Surface b8 6.8 6.9 - - 7.1

Rottom 1.0 1.3 7.3 - - 4.9
Pepthifeet) 30 10 33 16 10 23 20 10 25 17 10 24 1033 1710 M
Species
BLUE CRAB ¢ 5 ] 0 3 9
BAY ANCHOVY 110 488 817 103 ¢ 180
OYSYER TOADFISH 0 ¢ 0 0 0 2 »
WEARFISH ¢ L1 § 1A 1 251 0
HAKED 60BY 0 0 0 0 { | 3
BUTTERFISH 0 ¢ 0 i 0 0 ™
HOGEHOKER 0 0 ¢ 0 10 200

Environmental Consulting Services, Inc.



Date
Time
Location

Gear

Vol. Filteredind}

fide

Terp. {L) Rir
Surface
Potton

Sal. {ppt) Surface
Bottonm

Dxy. {ppa) Surface
Bottom

Bepth{feet)

Species

BLUE CRAB

BAT ANCHOVY
OYSTER YOADFISH
STRIPED CUSK-EEL
BLUEF ISH

HEAKF 1SH

SURNER FLBUNDER
HOGCHOKER

Table 2.2-2

Continued
8/31/87 8/31/87 LYASRLH 8131187 gr:1/87 8731187
947 1027 1030 123 1201 1293
Wiol Wout LA X008 K193 LIt}
Surface Trawl Surface Trawl  Midwater Trawi  Hidwater Trawl Botton Trawi Rottom Iraul
1 1528 1541 1678 2519 251
Ebb 2 Ebb 2 'Ebb 2 Flood 1 Flood Flood 1
23.0 23.5 24,0 22.0 13.0 255
4.0 24.0 4.0 4.0 5.9 4.5
4.0 240 24.0 1.0 9.0 5.0
8.0 8.0 " 8.0 b.¢ 10.9 8.0
10.0 8.0 8.0 1.0 10.0 8.9
. L1 8.0 1.6 1.9 1.4 1.6
IR 8.2 1.b 1.3 1.5 1.5
1h 10 22 191025 16 10 22 38 10 4 15 10 23 2100
b 0 3 1 3 4 2
124 i1 249 170 2 3 .
0 0 ¢ 90 { 1 N
0 0 0 0 5 1 N
] ¢ i ¢ ] ¢ )
1 0 0 0 50 127
) 0 0 ¢ 1 ]
] 0 0 ¢ 423 s7

—_—

RIS S SRLEEE S
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Table 2.2-2

Continued
Date 9110487 9/10/87 9110/87 9110/87 9110787 9/10/87
Tine 1553 1236 1312 1347 1417 1442
Location W13 Lid ¥ w003 Winl #1602 LEtUES
Gear Bottoa Traw} Hidwater Trawl - Surface Traul Surface Traul Higwater Traul Hidwater Traw]
Vol. Filteredind) 3 1361 1290 1363 141 1476
ide Flood 1 Flood 1 Flood 2 Flood 2 Ebd 1 kbb 1

Tenp. [} fir 28.0 2.0 8.0 18.0 28.9 29.90

Sur face 25.0 25.0 25.0 26.0 21.0 26.0

Bottos 25.9 4.5 24.5 - 5.0 25.0
Sal. {ppt) Surface 8.0 8.0 10.0 10.9 10.0 0.9

Botton 10.0 9.0 8.0 - 10.0 9.0
Dity. {ppn) Surface . 1.2 1.2 6.8 1.3 6.7 6.7

Bottona 6.4 1.0 1.0 - 7.1 1.4
Depthifeet} 3102 40 10 45 40 19 45 18 70 22 70 10 77 BN

Species

BLUE CRAB 10 2% 3 ] 0 2 N
BAY ANCHOVY 27 16 m 4140 116 473 )
STRIPED CUSK-EEL 0 1 0 0 @ 0 4
BLUEFISH 0 0 0 0 i i &~
HEARFISH 12 16 ¢ 0 ¢ ¢
HORYHERN STARGAZER 0 0 ] 0 ¢ 1
SUMHER FLOUNDER | 0 ] ¢ 0 0
HOGCHOKER 2L} 2 0 0 ¢ 0

Environmental Consulting Services, Inc.



Table 2.2-2

Continued

Date 9117187 §111787 9117187 9711187
Tine 1404 1446 ; 1333 1614
Location Nolo W13 ! uinz %004
Gear Bottom Trawi Bottoa frawl ‘Hidwater Trawl  Hidwater Trawl
Yol. filteredin3) 2519 2519 1545 1612
lide £hd 2 Flood flood 1 Flood 2
Teap. (€} Rir « 26.0 27.0 28, 26.0

Surface 5.5 21.0 2.5 24.0

Botton 25.0 5.0 26.0 25.9
Sal. {ppt} Surface 2.0 4.9 £.9 2.0

Rotton 2.0 £.0 4.0 4.0
Ory. (ppm) Surface 3.9 6.4 6.8 3.9

fot ton 3.5 5.8 b.2 5.1
Depthifeet) 20 10 25 121025 14 10 26 2218 2%
Species
BLUE CRAB 35 24 2 16
BAY ANCHOVY i 5 2192 1076
STRIPED CUSK-EEL 0 1 0 0
NORTHERN PIPEFISH 0 13 0 0
BLUEFISH 0 0 Z 2
NEAKFISH 4 47 0 3
ATLANTYIC CROAKER 0 ! ¢ 0
HAKED ©08Y 2 H 0 0
HOSCHOKER {4 174 5 ]

9111181 911187
1648 1730
Wity H903

Surface Traul Rottom Trawl
1645 2517
Flood 2 Flood 2
26.0 26.0
26.9 5.0
6.0 0
6.4 6.5
20 10 30 g 10 10

4 i7
1446 i
0 0
0 0
0 Q
¢ ?
i 1
0 0
0 39

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
Date 9124187 912487 ﬁ 9124787 24/87 9724/81 9128487
Tine 1035 1132 I 1214 1303 1383 1412
Location ¥102 RO : Wot3 ¥103 wiol ¥
fear Nidwater Trawl Midwater Trawl = Bottos Traw) Botton Jrawl Surface Traul Surface Trawl
Vol. Fillterediad} 1284 131 ' 251 251 3 37
fide Flood | Flood 2 » Flood 2 Flood 2 Ebh 1 Ebb 1
Tenp. ID) Air ‘ 23.0 2.0 23.0 8.9 LR 200
Surface 25,9 2.0 . 22.5 23.0 23.0 25.0
Bottoa 23.0 223 3.0 2.0 3.0 23.¢
Sal. tppt) Surface 5.0 4,0 8.9 b.0 6.0 8.0
Battom b.0 6.9 8.0 8.0 6.0 6.0
Oxy. {pps} Surface °* 6.7 7.0 6.9 b.7 6.7 6.9
Botton b.7 8.5 6.7 7.4 1.4 1.4
Depth{feet) 18 10 25 3% 10 42 27 10 30 19 70 26 1410 21 28 10 3
Species
BLUE CRAB 9 12 120 i0 3 1
AMERICAN EEL ¢ Y 3 0 Y 0
BAY ANCHOVY 25¢ 543 12 3 114 63
OYSTER TOADFISH 0 0 3 0 ¢ 0
STRIPED CUSK-EEL 0 ] | 0 ¢ 0
BLUEF1SH 2 2 0 i 1 H
SILVER PERCH 0 0 0 { ] ¢
REAXF ISH ¢ 0 52 i3 0 0
HORTHERN KINGFISH 0 ¢ 0 i ¢ 0
ATLANTIC CROAKER 0 ] i 0 ) 0
HAKED 6DBY 0 0 L) { ¢ ]
HOGCHOKER ) 0 14 122 ¢ 0

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
bate 107 2787 107 2487 LTI} 10/ 2787 1 2787 10/ 2187
Tise 7% 157 817 943 1003 1052
Location ¥102 NOoY 103 uo12 wing Woo4
Gesr Hidwater Trauwl Hidwater Trawl Bottog Trawl Hidwater Traw} Surface Traw] Surface Trawl
¥el. Filtered{ad} 1513 1956 2519 {271 1551 1391
lide Flood 2 Flood 2 Ebb Ebb 1 Ebb 1 £bd i
Tenp. [C) fir . D 15.6 19.5 15,0 - 19.¢
Surface 19.5 19.0 20.0 20.0 20,0 20,0
Botton 9.0 19.5 ) 19.0 20.0 - 0.0
Sal. {pot) Surface 6.0 6.0 4.0 6.0 4.9 §.0
Botton 5.0 5.9 - 8.0 - 5.6
Oxy. tppa) Surface ) 7.3 1.7 1.8 7.3 1.9 1.6
Botton 1.4 1.5 - 1.4 - 1.9
Depthifeet) 18 10 20 10 % 17703 39 10 4t -
Species
BLUE CRAb 3 9 25 9 34 0
AMERITAH EEL 0 ¢ 0 i 1 ¢
BAY ANCHOVY £25 920 0 260 387 543
HROWN BULLHERD ] 0 1 0 0 ¢
STRIPED CUSK-EEL ¢ ¢ 0 i 0 ]
HORTHERN PIPEFISH ¢ 0 1 ¢ 2 ¢
WHITE FERCH 0 0 1 0 0 ¢
BLUEFISH 1 0 0 0 ] 0
RERKFISH 0 ¢ { 3 | ¢
NALED GOBY 0 | 2 0 0 f
HOGCHOKER 0 0 £33 2 0 0

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
Date 10713767 1013187 10713487 10413797 1041387 10/13787
fiae 930 1023 123 1302 138 1417
Location ¥oo7 ¥102 L Koo W103 X011
bear Nidwater Yrawl  Midwater Trawl  Surface Trawl Botton Trawl Bottoms Irawl Bottos [rawl
vol, Fitterediad) 1890 1877 1725 2519 2519 7517
ide £bb 2 Ebb 2 Flood Flood | Flond | Flood 1|

feap. {C) fAir 11.0 13.0 115 18.0 16.0 1.0

Surface . 15,0 145 - 15.0 15.90 15.0 15.5

Botton 13,0 14.9 - 13.0 15.9 15.0
Sal. {ppt} Surface 4.9 4.0 8.0 0 8.9 8.0

Botton 4.0 {0 - .0 8.0 6.0
Oxy. (ppa} Surface 9.0 8.8 9.0 8.9 9.1 8.7

Bottos 8.9 8.7 - 8.9 9.0 3.1
Pepthifeet) 2810 30 18 180 21 13 10 20 71019 15 10 22 30 70 35
Species .
BLUE CRAR H 3 | b 8 4
AHERICAN EEL 0 0 0 0 9 1
ALENIFE 9 0 0 i 0 0
AMERICAN Shab 1 2 ¢ 0 0 ]
BAY ANCHOVY Is k11 410 § 2 3
CHANNEL CAIFISH 0 0 ] ¢ 1 0
STRIPED CUSK-EEL 9 ¢ 0 ¢ 0 7
ATLARTIC SILVERSIDE 0 ¢ ] { 0 0
KHITE FERCH i ¢ 0 ] i 1
SILVER PERCH 0 ¢ ¢ 1) ] 1
WEALFISH 0 0 0 0 2 3
ATLANTIC CROAKER 0 ) 0 0 0 2
HALED GDBY 4 0 0 1 | {
SUMHER FLODUNDER 0 ¢ 0 9 { 0
HOGTHOKER 0 1 0 89 m i

Environmental Consulting Services, Inc.
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Table 2.2~2

Continued

Date 10/27/87 10729147 10729187 10129197 10729787 10171187
Tiee 714 47 1030 1056 12 143
Location ¥013 w103 ¥102 X009 LU LIS
Girar Bottom Trawd Botton Trawl Hidwater Trawl Hidualer Trawl Surface Trawl Surface Traw]
Vol. Fillered{al) 51 251 1443 1486 1638 1377
Jide Ebb 1 thh 2 Ebb Slack Flood | Flond | Flood |
Temp, I} Air 5.0 9.9 1.9 13.0 13. 13.5

Surface 13.0 13.¢ 13.0 13.0 120 155

Bottonm 13.0 13.0 13.0 13.90 13.9 155
Sal.ippt) Surface . 6.0 4.0 §.0 9 3.9 6.0

Rotton §.0 4.9 .9 1.0 4.0 8.0
Oxy. {ppm) Surface 9.9 9.4 7.4 9.2 1.2 mne

Bottion §.7 7.4 9.4 7.8 9.9 9.7
Depthlfeet} 30 10 32 15 10 2¢ 16 10 20 30 10 32 418 30 16 19 /0
Species
BLUE CRAR 10 . 27 ] kS i ¢
ATLANTIC STURGEON ] | 4 ¢ 0 0
AHERTUAN EEL 0 1 0 0 0 ¢
ALEWIFE 0 0 0 4 0 ¢
AHERICAN SHAD ¢ 0 3 0 0 ¢
BAY ANCHOVY 10 3 FAY 217 £72 169
STRIPED CUSK-EEL 2 0 ) 0 0 0
KHITE PERCH 8 27 0 0 ] 0
STRIFED BASS 0 i 0 0 0 0
SILVER FERCH i 0 0 ¢ 0 0
NORTHERN KIWGF ISH 90 | ] 0 0 0
RTLANTIC CROAKER | 1 ) ¢ 9 9
HARED GOBY ] ] 1 1 I it
HOGCHOKER 9% 91 i 9 ¢ ¢

Environmental Consulting Services, Inc.
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Table 2.2-2

Continued
Date 117 3/87 17 787 117 981 117 9787 114 9197 114 9/87
Tine 1347 1420 . 1925 1610 1624 1654
Location ¥i0} UHiD)] W03 X010 W02 Kook
Gear Surface Jrawl Surface Traul Botton Trasl Dottos Trawl Midwater Traw] Hidwater ¥rawl
Vol. Filteredisd) 1791 1884 2519 219 1605 1648
Tide £bb | Ebb | ©OEbh t £bd 1 Ebb 2 £hh 2
Tenp. (C} fir 2.0 2.0 1%.90 £9.0 19.0 18.9
Sur face 12,5 12.5 12.0 11.0 1.5 12.
fottos £2.0 12.0 12.5 12.5 12.0 12.0
Sal. {ppt) Surface R 4.0 6.0 8.0 4.0 4.9
Botton 6.0 6.0 6.0 6.0 8.0 5.0
QOxy. (ppn) Surface 10.0 10.0 10.1 190.1 10.5 10.5
Rottom 9.8 9.8 10.0 10.¢ 10.5 10.5
fepth(feet) 1510 23 20 19 26 171028 207025 15102 20 10 25
Species
BLUE CRAB i - 0 13 2 3 6
ARERICAN EEL 0 0 3 0 90 ¢
BLUERACK HERRING 2 0 ¢ 0 i i
ALEWIFE t | 1 )] ¢ 3
BAY ANTHOVY 120 123 0 2 87 100
BROHN BULLHEAD 0 ] 2 9 ¢ 0
WHITE FERCH ¢ 0 0 L 3 0
BLACK DRUYM 0 0 1 0 0 0
NALED GOBY ] 0 0 0 0 i
HOSCHOKER 0 0 o8 169 14 4

Environmental Consulting Services, Inc.
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Date

Time

Lecation

Gear

¥9;. Filteredind)

8¢

Teap. 10} Air
Surface
Botton

Sal. (ppt) Surface
Rotton

Dsy. {ppa) Surface
Rottom

Depthifeet)

Speties

BLUE CRAB
BLUEBACK HERRING
ALERIFE

RILANTIC MENMADEN
GI111ARD SHAD

BAY ANCHOVY
ATLANTIC SILVERSIDE
RHIIE PERCH
SIRIPED PASS
ATLANTIC CROAKER
STRIFED HULLET
HUGCHOKER

Continued
1172387 11/23/87 11723187 11723187
948 1427 1046 1112
NOO7 Ni02 W01 W0035
Hidwater Trawl Niduater Irawl Surtace Tranl Botton Trawl
1717 fand 1387 2519
Flood 1 Flood 1 Flood 2 Flood 2
1.0 9.0 9.0 7.%
7.0 7.¢ 1.0 1.0
) 7.0 7-0 - 7.5
6.0 8.0 8.¢ 10.0
8.6 8.9 - 10.9
1.8 10.8 10.8 t1.1
il.4 11.6 - 1.5
321833 16 10 18 1570 20 1N
0 0 | 3
0 ] 2 ¢
1 | 0 0
0 | 0 0
0 0 1 0
218 1 ) 0
] 22 1 0
i 0 0 82
¢ 0 ¢ 0
0 ] ¢ 0
¢ 0 0 i
0 0 0 43

Table 2.2-2

11/23137 11723187
1146 1278
K103 LU2 D!

Rottom Trawl Botton Trawl
2517 319
Flond 2 Flond 2
10.9 13.90
7.0 1.0
1.¢ 1.5
6.9 19.9
10.0 10.9
HR) 1.3
§1.2 11.2
16 70 23 32 10 34
30 3

0 0
l 7
¢ 9
0 0
] 0
{ 0
30 4
$ 0
) 2
9 ]
42 37

Environmental Consulting Services, Inc.
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Toable 2.2~2

et M A = W e v e o e el e e b o b A O o P sy S Sl Al e P D M ot b e SR b 4k e A e e 6 M e o e o e e o e o o e T S = -

Date
Tine

"~ Locatien

bear
¥gl. Filtered(ad}

ide
Tesp. (C) Air
Sur face
Bottonm
Sal. {ppt) Surface
Bottonm
Bxy. (ppa} Surface

fotton
Depth{feet)

Species

BLUE CRRAD

BLUEBACK HERRING
BAY ANCHOVY
ATLANTIC SILVERSIDE
NHITE PERCH
STREPED BASS
ATLANTIC CROAKER
HOSCHORER

Continued
121 9187 121 9/87 124 948} §27 9187
927 956 1017 1048
W10t H004 X00§ w102
Surface Traw} Surface Trawl Midwater Trawi Midwater Trawl
519 1193 1741 1655
Flood 1 « Fiood 1 Flood |- Flood 1
8.0 9.0 1.0 13.5
6.5 6.0 5.0 1.0
6.0 5.0 6.0 6.5
§.0 2.0 2.0 8.0
1.0 . 2.0 1.0 1.0
12.0 12.2 12.0 1.5
125 1.8 1.8 12.1
16 18 23 3016 33 NIl 17 10 24
0 0 \ ¢
3 ¢ 0 0
23 36 16 1
4 0 & 13
] 0 3 0
0 0 0 0
0 0 14 {
0 ] ¢ 0

124 9187 127 9187
1116 1207
Wi3 K010

Pottos Trawl Bottos Irawl
2519 ¥
Flood 2 Flood 2
14.5 16.0
1.0 1.6
6.5 6.5
8.0 6.0
£.0 6.0
1.6 11.7
12.1 11.4
17 10 25 2210 28
3 i
0 ¢
] 0
0 0
| i
0 i
0 ]
110 16
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Table 2.2~2

Continued

Date 12/21/87 12121187 12121187 12721187 12121187 12721187
Tine 1108 1132 1212 1235 1301 1330
Location LIE:M K010 w02 ¥007 ®104 X002
Gear Bottom Trawl Rotton Trawl Nidwater Traml Hrdwater Trawl Surfate Trawl Surface Traml
Yol. Filteredin3} 2519 2519 1342 170 1401 1599
lide Flopd 2 Fiood 2 Flood 2 Ebb 1 Ebb 1 Ebb 1
Tenp. €} Air 10.0 10.0 1.0 1.0 1.9 6.0

Surface 6.0 3.3 6.0 b.0 3.3 205

Botioa 6.0 6.5 5.0 3.0 5.0 3.0
Sal. {ppt) Surface 8.0 10.0 10.¢ g.0 8.9 8.0

Bottos 10.0 10, 10.0 10.0 10,0 10.0
Oxy. (ppa) Surface - - - - - -

Botton - - - - ~ -
Depthifeet) 18 10 27 26 70 32 1810 0 28 10 30 {510 22 28 10 30

Species

BLUE CRAB 0 i 0 0 0 ¢
BLUEBACK HERRENG 0 0 1 { 9 0
ALEWIFE ¢ 2 0 0 9 0
ATLANTIC HERRING ¢ 0 0 0 1 0
BAY ANCHOVY 0 0 5 Sb b 8
RED HAKE ¢ { ¢ 0 0 9
ATUANTIC SILVERSIDE 0 0 4 | 7 ¢
WHITE PERCH 14 3 0 0 0 0
SIRIFED BASS 3 ! ¢ 0 ¢ 0
ATLARTIC CROAKER 0 1 3 2 1 9
SHALLNOUTH FLOUNDER 0 { ¢ ( Y ¢
HOGTHOKER 80 127 0 0 9 ¢
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2.2-34

Table 2.2-3
Length frequency of blueback herring taken in trawl collections
in the Delaware River off SGS during 1987.

Langth () Jan Fey Xar fior nay Jun Jul fAug Sey 0ot Nov Dec
LINER 0 9 0 0 0 0 0 9 0 H
% - 80 0 9 ¢ 0 ] 0 ¢ 0 ) 2
g1 ~ &S 0 ¢ ¢ 0 9 9 0 0 1 1
66~ 10 1 0 0 0 ] 0 ¢ ¢ 9 3
n-mw { £ 0 [ [+ ] 0 ¢ 3 )
7%~ 80 0 4 0 ¢ ) 9 0 9 { t
§f - & ¢ 3 0 9 ¢ ¢ 0 ¢ " 0 {
8- ¥ 2 12 0 0 ] ¢ ¢ 0 0 1
- 1 3 ¢ 0 0 9 ¢ Q ¢ 2
% - 100 ] S 4 ] 9 9 ] 9 ] 0
101 - 169 0 2 0 0 0o - 0 ] 0 ¢ 0
106 - 110 ¢ ¢ [ 9 ¢ 0 ] ¢ 0 4
§1L - 18 ¢ 9 ¢ ‘0 [ 0 ¢ ¢ 9 0
118 - 120 9 9 0 1] [ ¢ 0 ¢ ] o
121 - 128 0 ! ] ] ¢ ) 0 0 0 ¢
241 - 208 0 0 H 0 ¢ 0 9 ¢ ¢ 9
Table 2.2-4
Length frequency of alewife taken in trawl collections
in the Delaware River off SGS during 1987,
Length{mm} Jan Fey e Aor Ky Jan Jul g Sep Ot Xoy Dec
% 80 0 9 0 0 0 0 0 0 1 0
it~ 0 9 0 ) ) 0 ¢ 0 ] ¢
%- 0 0 2 0 0 0 0 ) 0 1 0
N- % 0 2 9 0 0 3 0 0 2 1
% - 100 0 H 0 0 8 ¢ 0 D 2 0
191 - 108 t 2 t 0 0 9 0 9 7 3
106 - & 0 A ! 0 ¢ o ] 3 3 0
L ] 2 1 0 ] 3 0 H 2 H
135 -1 0 t ) ¢ 0 9 o) ¢ 0 0
21 -4 0 a 1 0 9 ] 0 9 ¢ 0
1% - 19 0 0 H 0 9 9 0 4 o ]
13-4 0 0 3 0 ) ¢ n 3 ) 3
13 - 140 ¢ 9 3 0 0 9 3 3 9 ]
YRR o 0 0 0 b D) 0 0 ) 0
16 - 1%0 0 0 6 1 0 ) 0 0 ) 0
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Length frequenc

2,235

Table 2.2-5

y of American shad taken in trawl collections

in the Delaware River off SGS during 1987,

Langth i) jan Fab e for ray Jun Jul g Se0 Ot Nov Dec
U 0 0 0 0 0 0 ) 1 0 0
81 - &% 0 0 0 ¢ ) 0 9 0 0 )
% - 10 0 0 ] 0 0 0 0 ! 0 ]
n- TS ) 0 ) 0 0 0 9 0 ] 0
% - 80 0 9 0 ) ) 0 0 0 0 )
8t - B3 ! 0 0 9 0 ] 0 9 0 0
%~ % ] ) 0 o ) 0 0 6 0 0
nN-9% Q ] ] 0 9 ] 0 . 2 9 &
% - 100 ¢ % [ ] ¢ 0 0 H 9 0
101 - 1S ) 0 0 0 0 0 9 0 0 0
106 = 110 0 0 0 0 ¢ 0 0 9 ) 0
IR ) L] ¢ 9 9 4 4 ° 1 0 0
146 - 120 0 1 ! 0 "o ¢ 0 0 ¢ 0
121 - 128 0 9 ] 0 0 0 0 0 0 0
1e$ = 13 ¢ ] [ ¢ 0 ¢ ¢ 0 0 ¢
13 -1 0 ] ] Q [ ] ] ] ¢ 9
136 - 1w 0 ¢ i 0 0 ] 0 0 ] [
Table 2.2-6
Length frequency of bay anchovy taken in trawl colections
in the Delaware River off SGS during 1987.
Langth () Jan fad Mr for ray Jun i g Sap Oct Yo dec
i1+ I3 ¢ 0 ] ¢ 3 A t 0 ¢ ¢
18- 4 0 ¢ L] % k4 10 4 ¢ 0
- ¢ 0 ] 8 k| {34 Fe) 13 ¢ I
®w- N 0 9 )] [ % M2 107 N 3 13}
- ¢ H 9 4 % w7 %57 128 2! 0
) ] : ] 0 R B 28 1 n i
TR L U] 2 5 b {3 14 U3 3 113 kX
- % ] ? ] &% = i jH ] 131 7
- 9 k) 3 24 2% 17 101 167 i 4
% - 8 ) 7 i 260 9 13% At 108 » [}
81 - 83 4 34 19} 34 7 I e ] Th 19 ¢
- 10 0 " n n 136 TS 13 % H ¢
n-T ¢ 18 3 207 n 2 16 % it 0
7% - %0 ) 7 15 107 Ar) 1A 5 18 | o
8- 88 ¢ 3 3 2] 8 { 2 5 ] p]
% % 9 3 5 13 t k| Q 2 0 R
94- 9 9 9 ] 2 9 1 9 0 0 d
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Table 2
Length frequency of white perch raken in trawl collec

ions

+
~

7.

in the Delaware River off SGS during 198

Jun Jul figg = F] ot

Ky

Fao Yar

Jan

Langth(m)
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00000055‘667?7m“m9ml~‘s.ﬁ221.010!-00‘.!!.l-OOl
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2.2-37

Table 2,2-8
Length frequency of striped bass taken in trawl colelctions
in the Delaware River off SGS during 1987.

g
1
z
g
z
£
g
§
X

Lerqthism) lan Fay

- 3% ¢ ¢ 0 0 i ¢ 0 0 0 9
- M ¢ ¢ ¢ 9 ¢ ¢ 0 ¢ 0 0
A~ 43 9 ¢ ¢ 9 9 Y 0 ¢ 0 0
LR 0 ¢ ¢ ] ¢ ¢ 9 9 ¢ 0
-3 0 ¢ 0 9 ¢ ¢ - 0 0 ¢ 0
%- 80 9 9 ¢ 0 9 ) ¢ 4 9 2
§i - 63 ¢ ¢ ¢ 4 9 ¢ 0 ¢ "t ¢
66~ 70 ¢ 0 ¢ ] 0 9 0 0 ¢ 0
n-n U] ¢ 9 ) 0 9 0 0 0 9
6 & 9 4 0 9 6. 0 0 ¢ 9 0
-8 9 4 e 9 0 0 4 ¢ 0 8
%+ % 9 ¢ 0 ¢ 9 0 0 9 4 )
- 9 0 0 0 ) ¢ 0 1 ] 0
% -~ |00 ] ¢ 0 9 ] L 0 9 0 0
101 = 108 0 0 ¢ 0 ¢ 0 0 | Y {
108 « 110 . ¢ 9 0 9 9 0 ¢ (] ¢ s
111 - 313 9 ¢ ¢ [ 9 ¢ 0 4 9 i
116 - 120 9 0 9 9 ¢ 0 0 4 9 !
2l - 183 0 0 ¢ 9 0 ¢ ¢ ) 0 0
126 < 120 ¢ 9 L) ] ¢ 9 0 q 9 !
13- 18 ¢ 0 9 ¢ 0 ] 0 9 ¢ 9
138 - 180 9 0 0 ¢ ] ¢ 9 ¢ 0 !
by ] 0 1 9 ] 0 ¢ 0 9 9 0
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Table 2.2-9
Length frequency of weakfish taken in trawl collections

in the Delaware River off SGS during 1987.

fey Yar fioe ray Jun Jut fug Sep Oct Nav

Jan

Lengenimn
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Table 2,2-10
Length frequency of spot taken in traw! collections
in the Delaware River off S$GS during 1987.

gt () Jan H ] r Ror My Jun Jui Aug Se0 O Nov bec
- s 0 0 0 ! 0 0 0 0 0 0
1% - 20 0 0 i 0 ¢ 0 0 o o 0

Table 2.2-11

Length frequency of Atlantic croaker taken in trawl collections

in the Delaware River off SGS during 1987,

Langthim) Jan Fed Nr Roe Xy Jun Jul fug Sen &t Nov e
6~ {0 ¢ 9 ] ¢ ¢ 0 ¢ ¢ 0 2
- {8 ] 0 ¢ [ 0 9 0 9 9 Hy
8- 2 [ 0 U] 9 ] 9 0 ¢ 9 b
2l- 2 ¢ Y ¢ 0 9 9 2 0 ¢ H
5- X 0 0 0 0 ¢ ¢ ! ¢ 0 2
it- 3 Y 0 ¢ 0 9 ¢ 0 ¢ ¢ 0
kI ] ] ¢ 0 Q 0 ¢ 0 { ¢ ¢
4 - 8 0 0 Q ¢ 0 0 ¢ i ¢ ]
¥+ % 9 [ 0 [} ¢ ¢ 0 ] i ¢
o5 ¢ 9 [ [+ 0 ¢ 9 9 ] ¢
-0 9 ] 0 ¢ 0 0 9 { ¢ !
61 ~ 65 0 ] 9 ¢ ¢ 0 0 0 ¢ 0
%~ % 0 0 9 ¢ ¢ 0 0 ) 9 {
n-n ¢ 0 0 0 0 9 ] H ¢ ¢

Environmental Consulting Services, Inc.



Delaware Shore

0

Salem CWS

Depth {meters)

PUBLIC SERVICE ELECTRIC AND CAS COMPANY

Collection strata in finfish transect - rkm 80.
(Note: river depth vs width distortion).

Figure 2.2-1
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Mean density, by sampling date, of alewife taken in rrawl collections
in the Delaware River off SGS during 1987.

Figure 2.2-3
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AMERICAN SHAD

FINFISH MONITORING
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Mean density, by sampling date, of American shad taken in trawl
collections in the Delaware River off SGS during 1987.

Figure 2.2-4
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BAY ANCHOVY

HNFSH MONITORING
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Mean denslity, by sampling date, of bay anchovy taken in trawl
collections in the Delaware River off SGS during 1987.

Figure 2.2-5
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WHITE PERCH
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cnllections in the Delaware River off SGS during 1987,

Figure 2.2-6
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2.3-1

2.3 DIAMONDBACK TERRAPIN MONITORING

The study objective is to monitor nesting by diamondback terrapin at
typical beaches in the vicinity of Artificial Island.

Northern diamondback terrapin, Malaclemys terrapin terrapin, inhabit
brackish water along the Atlantic Coast from Cape Cod to Cape
Hatteras. Nesting usually begins by early to mid-June and continues
through July. Hatching usually begins in mid- to late August and
may continue through November. With the onset of cold weather,
hatchlings which have not emerged from the nest will hibernate and
emerge the following spring (Carr, 1952; Lawler and Musick, 1972).

In 1987, diamondback terrapin nesting activity was monitored at two
beaches on the Delaware River within 4.8 km of Salem during the
period May 28 through November 5. Nesting was recorded from June 4
through late July and evidence suggests greatest activity in late
June, The level of activity varied greatly between sites but
remained within the range recorded annually since 1975. Number of
females estimated to utilize each beach was 140 at Liston Point
beach and 54 at Sunken Ship Cove beach.

Three females were marked at Liston Point beach and none were marked
at Sunken Ship Cove beach. Age of the marked turtles probably
exceeded 20 years. One previously marked turtle was recaptured at
Liston Point beach.

Tracks of hatchlings from nests laid in 1987 were noted in August,
September, and early October. The occurrence of hatchling tracks at
both beaches in May and June is evidence of eggs and/or hatchlings
which overwintered in or near nests laid in 1986,

Track evidence indicated a similar assemblage of predators as
recorded in previous years, with raccoon, red and/or gray fox and
striped skunk and/or mink accounting for most nest depredation.

2.3.1 Study Ares

Observations were made from May 28 through November 5, 1987 at
Sunken Ship Cove beach, New Jersey, and Liston Point beach, Delaware
(Fig. 2.3-1). For a description of these locations see Volume 2 of
the 1977 Annual Environmental Operating Report (PSE&G, 1978).

2.3.2 Materials and Methods

Searches for evidence of nesting were conducted during daylight
hours weekly from late May through August, bi-weekly in September

Environmental Consulting Services, Inc.



and October and once in November. Effort was made to minimize site
disturbance and to allow females to finish nesting before being
examined,

Nesting females were caught by hand, and the length and width of the
carapace and plastron were measured. Each turtle was marked with an
individual binary-code which consisted of holes drilled in one or
more of the 10 post~dorsal marginal laminae. These plates are
situated so that they can be easily drilled with little or no injury
to the turtle., The marking program provides information on
nesting-beach fidelity, growth and movements. For further
description of the study methods see Volume 2 of the 1977 Annual
Environmental Operating Report (PSE&G, 1978).

2.3.3 Data Reduction

The following formula was developed to provide a relative estimate
of the number of nesting females (N) utilizing each site:

(S+R:2'—S—) D

3v

where S is the number of turtles sighted, R is the number of
pairs of tracks counted, D is the estimated number of days of
nesting activity, 3 is the estimated mean number of nests laid
per female during the nesting season (based on Hildebrand,
1932), and Vv is the number of times the beach was visited over
the nesting period.

2.3.4 Results and Discussion

Nesting, as inferred from the presence of adult tracks, in 1987
at Sunken Ship Cove beach was first noted on June 4 and last
noted on July 9 (Table 2.3-1). At Liston Point beach, adult
tracks were first noted on June 4 and were last noted on July 21
(Table 2.3-2).

Nesting activity, also inferred from the number of adult tracks,
varied over time but generally was highest in late June. Daily
and seasonal nesting activity remained within the range recorded
in previous years.

Environmental Consulting Services, Inc.



2.3-4

A total of 58 sets of hatchling tracks were noted from May 28 to
October 13; 24 at Liston Point beach and 34 at Sunken Ship Cove
beach. The hatchling tracks noted in May and June at both
beaches came from hatchlings which overwintered in nests laid
during the 1986 nesting season (Table 2.3-1).

Tracks of terrapin hatched from nests laid in 1987 were first
noted on August 13 at both beaches and last noted on October 13,
again at both beaches.

Incubation period for a nest laid at Sunken Ship Cove beach on
or before June 17 was at least 52 days. A nest laid at Liston
Point beach on or before June 23 was incubated for at least 42
days. Mean length and width of the 11 hatchlings found at
Sunken Ship Cove beach was 2.56 cm and 2.29 c¢m on the carapace,
respectively, and 2.25 cm and 1.58 cm on the plastron,
respectively.

On September 10, one young snapping turtle was found on Liston
Point beach just above the high tide line. This turtle recently
had hatched from a nest laid somewhere in this general area. It
should be noted that snapping turtle tracks can be easily
differentiated from terrapin tracks by the prominent drag mark
left by the snappers much larger tail.
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Table 2.3-1
Summary of nesting, depredation, and hatching data for
diamondback terrapin on Sunken Ship Cove Beach, New Jersey in 1987.

Period of No. . NESTS. EOGS Turtlea Turtle Tracks
Non-Prpredated Depredated —_— {Harchlipgel in Observed
Ohservation Yisita Partial _Total —Mon:=Depredated__Depredated. _ Aces Adulr | Batehling
Hest ing Period
Hay
16-31 1 ’ 0 0 0 0 0 o 0 3
June
L-15 2 (1] (o] 0 0 o 6 13 0
16-30 3 2 1] o 19 ] 0 39 ]
July
1-15 2 9 4] 4] 0 ] 1} 2 0
16-31 2 0 0 0 o 0 0 1] [}
Suhrotal 10 2 4] 0 19 (4] 0 54 4
flatehing Period
Angust
1-15 2 0 0 1) Q 0 [} 0 3
16-31 2 (13* ()] 0 (8)* 3) 4] 0 7]
September
1-15% 1 o 0 V] 0 [} i) o 0
16-30 1 0 [} o 1] [+ [\ 1] b4
October
1-15 1 [ 0 0 0 0 0 0 S
16-31 H (1} 0 ) 0 0 0 0
Hovember
i-15 1 9 4] 0 4] 1) 0 0 0
Subiotal 9 1 1 0 {8} (3 0 ] 30
Total 19 2 (n (1) 0 19 (8) 0 (1) 0 54 34

* Numbers in parentheses indlcate nests whick conrained hatchliﬁgn or number of hatchlings in a nest.,
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Table 2.3-2
Summary of nesting, depredation, and hatching data for
diamondback terrapin on Liston Point Beach, Delaware in 1987.

Period of No. NESTS EGGS Turtles Turvle Tracka
Ron-Depredated Depredated i, {Hatchlings) in Obsaerved
Obsexvatlon .. Visire . Ps:Lial__Ibzal._*ﬂon;Dyn:sdn&qd._Der:dand_~.w.A::n__._Adnln*%“HsL:hliuz
Heating Poriod
Mny
16-31 1 [ 0 [ 0 0 0 G 1
June
1-1% 2 0 V] 10 . 4] 15 0 29 5
16-130 3 3 0 210 36 1,918 4] 171 0
July
1-15 2 0 0 74 0 581 1] 5 o
16-31 2 0 0 7 o 48 4] 2 Q
Subrotal 10 3 0 301 36 2,61% 0 140 3
Hatching Perfod
August
1-15 2 0 ] 0 0 (4] 0 0 5
16-31 2 o] [ 27 0 163 0 0 5
Seprember
1-15 1 0 4] 0 (1] 0 ] 0 4
16-30 1 [ )] 0 0 0 0 0 2
October
I-15 1 1] (1] 0 o 0 4] 4] 2
16-31 1 [} 0 0 i) 0 0 0 0
November .
1-15 1 0 0 [ 0 [ [} Q [}
Subtotal 9 0 0 27 0 163 0 0 18
Totat 19 3 0 328 36 2,782 0 140 24
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2.4 OSPREY AND BALD EAGLE SURVEY

The study objectives are to record the occurrence of osprey and
bald eagle and to monitor nesting of osprey in the vicinity of
Artificial Island.

The North American osprey, Pandion haliaetus carolinensis, had
been federally classified as "status undetermined"” (USDI, 1973)
but has since been deleted from the list. It was historically
listed as endangered by the State of New Jersey but was
down-listed to threatened in 1985 (NJAC 7:25~4.17 as amended May
6, 1985). The State of Delaware does not include osprey on its
Endangered and Threatened species list (DE DNREC 1981). The
southern bald eagle, Haliaeetus leucocephalus leucoce halus, is
federally classified as "endangered" (USDI, 1979).

Osprey were observed in the study area from March 26 through
August 17. Twelve nests were occupied and appeared active,
eight of which fledged a total of 15 young.

Due to the absence of bald eagle nesting in the study area, no
special study program was established. In 1987, no bald eagles
were observed in the survey area.

2.4,1 Study Areas

Observations were made at and in the vicinity of &actual and
potential osprey nesting sites in the general area shown in
Figure 2.3~1. The region extends roughly 16 km north, 13 km
south, and 8 km east and west from Salem Generating Station.
The area features bay, riverine, marsh, upland field and wooded
habitats. Duck blinds, pilings, navigation range markers and
powerline towers are common features.

2.4,2 Materials and Methods

Known osprey nests were observed by helicopter monthly in March,
April, July and August and twice in June. During flights the
area was surveyed for new osprey nesting sites. The numbers of
adults and eggs or young in each nest were recorded. To avoid
undue stress on the birds, the helicopter approached to a
discrete distance (> 50 yds) from the nest and paused only
briefly to allow the nest to be viewed with binoculars.

Bald eagle sighted during the course of osprey nesting flights
were recorded. Sightings of osprey and bald eagle were also
recorded in the course of other field work throughout the year
and are included in this report.
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2.4.3 Results and Discussion

In 1987, osprey were sighted in the area from March 26 through
August 17, typically on or near nesting structures. The
greatest numbers of adults sighted during monthly flights were
in April (n=23) and July (n=22) at the height of the egg laying
and fledging periods, respectively,

Twenty nests were located; 12 were occupied and appeared active,
two were occupied by nesting great horned owls with a total of 4
young, while the remainder may have been constructed as
housekeeping nests by sexually immature birds or as secondary
nests by adjacent breeding adults (Table 2.4-1), Of the total
number of nests, 18 were in electrical transmission-line towers,
one was in a navigational rangelight tower and one was in a dead
cedar tree (Fig. 2.3-1).

Of the 12 active nests, it is estimated that 8 were successful
and fledged a total of 15 young. This compared with 9 fledged
in 1986 and is well within the range (4 to 23) and substantially
above the mean (9.8) for the previous 13 years of study (1974
through 1986).

Osprey nesting activity on towers in the new Salem-Deans
Transmission line has increased each year since its completion
in the latter part of 1984, 1In 1985, the first breeding season
the line was available to osprey, no nesting activity was
observed. 1In 1986, one osprey nest was built on a line tower
but no young were fledged. 1In 1987, two nests were observed
which fledged a total of 3 young.

The addition of the Deans lines has increased the number of
potential nesting sites for osprey in the Salem, New Jersey area
and may in time facilitate an increase in the number of osprey
nests and the number of young osprey fledged in the study area.

No bald eagles were sighted in the study area during 1987.
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Table 2.4-1. Summary of osprey nesting activity near Artificial Island in 1987.
Numbers indicate young fledged; N=Nest present, may have been active or
constructed as housekeeping nests; A=Active nest, eggs observed or adults
appeared to be incubating eggs and defending nest. Owlsgreat horned owl
nesting in former osprey nest. WNumber in parenthesis indicate number of owils
fledged.

AR LS P s ES e s s e T o™ e e e WS A8 e A s B M M M e S e ke e e b b m . R AR R S W AR R AN M W A Y W R e b ey R e e e

NEST LOCATION

NEW JERSEY

Transmission-Line Towers Activity
Salem Keeney:
Tower #12/1 ) 1
11/3 N.
9/3 N,N
473 2
412 Oowl(2)
Hope Creek-New Freedomlz
Tower #6/1 N,A
472 N
. 3/4 3
3/3 A
2
Salem-Deans
Tower #4/1 1
213 2
Salem-New Freedoms:
Tower $#5/1 N,3
3/2 owl(2)
2/3 A
Raccoon Ditch/Stow Creek:
Dead Cedar Tree A
DELAWARE
Transmission Line Towers:
DP&L #3015/47 . 1
Delaware River:
Texaco-Rangelight Tower 2
SUMMARY
Total Osprey Nests 18
Active Naests 12
Successful (i.e., voung fledged) nests 8
Fledglings 15
Fledglings/active nest 1.25
Successful/active nest 0.67

lFormally referred to as New Freedom:North.
New transmission line, completed in 1984,
Formally referred to as Mew Freedom:South.
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SECTION 3.0
HOPE EEK GENERATING STATION ON- STUDIES

3,1 GEME BUND
3.1.1 Materials and Methods

Impingement sampling to determine the abundance of fishes and
blue crab on HCGS service water intake screens was conducted on
39 collection dates during 1987. Samples were taken on one day
per week from January through September 1987. As specified,
total screen wash flow was sampled for at least 12 hrs during
all collection dates except January 14. Samples of less than 12
hr occurred as a result of extremely heavy detrital loading
and/or high specimen abundance.

The HCGS Sexvice Water System (SWS), as it relates to
impingement monitoring, basically consists of four service water
pumps rated at 62,500 liters per minute (16,500 gpm), and four
continuously operating traveling screen units. Under normal
circumstances, two pumps operate, and two act as spares. Each
traveling screen unit is an endless linkage of framed baskets.
Each basket is approximately 0.75 meter (2-1/2 feet) high and
2.5 meters’ (8 feet, 4 inches) wide, and each holds a panel of
0.16 millimeter (0.063 inch) diameter monel wire mesh with
openings that are 1.27 centimeters high by 0.32 centimeter wide
{1/2 by 1/8 inch).

Bach basket has a trough on the lower lip. This “fish bucket"
is designed to prevent reimpingement of fish by reducing the
number which flip off the baskets as they rise from the water,
The baskets allow organisms to remain in water while being
lifted to fish return troughs. The screens are intended for
continuous rotation. The formed baskets are washed by a dual
spray system consisting of a low pressure system which initially
removes fish and some detritus from the screen draining into the
fish trough, and a high pressure spray which removes the
remaining fish and detritus draining into the trash trough. The
fish and trash troughs join into a common trough at a point
outside of the SWS building and prior to discharging into the
Delaware River at the south end of the intake structure.

Impingement samples were collected separately but concurrently
in the fish and trash troughs at the location just before they
exit the SWS building (Fig. 3.1-1). Samples were collected with
a trough sampling net which consisted of an aluminum net frame
fitted with a four-foot long cod-end type net of 1/8" Delta
nylon mesh, To collect an impingement sample, a sampling net
was placed in each trough and the sample start time was
recorded. Sample duration, as it related to the specified 12-hr
minimunm was based on a series of continuous or cumulative
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subsamples where the sampling net being used was replaced with a
clean net as was indicated by detrital load or specimen
abundance, Subsampling was used to avoid specimen damage and to
facilitate sample processing. The minimum number of subsamples
per collection period was three; however, more subsamples were
required during periods of heavy detritus loading and/or high
specimen abundance. Because of the undefined duration of
subsamples, physicochemical parameters and pump operational
status were measured or recorded at approximately 2-hr intervals
independently from the trough collections.

Upon the termination of a subsample the contents of the sampling
net were removed and fish and blue crabs were sorted from the
attendant sample detritus. Specimens were identified to the
lowest practicable taxonomic level, typically species. Total
number, weight and length frequency distributions were
determined for each species. PFish and blue crab were weighed to
the nearest 0.1 g and sample detritus was weighed to the nearest
0.1 kg. Length frequency distributions were based on a maximum
random subsample of 100 specimens of each species during each
collection period measured to the nearest 5-mm interval.

3.1.2 Results

A total of 11,220 specimens representing 46 species of finfish
and 11,677 blue crab were taken during 39 collection periods
from January through §eptember (Table 3.1-1). Total volume
filtered was 4.334E6m~. Seven species of fish together
comprised 95 percent of the finfish catch (Table 3.1-1; Figs.
3.1-2 and 3.1-3). For each of these species and blue crab, a
summary of data on periog of occurrence, abundance (density
expressed as number/1E6m- of intake water), length, and age is
presented below in order of decreasing abundance:

Blue crab - A total of 11,677 blue crab comprising 51.2
percent of the catch, was taken during March through
September (Table 3.,1-1 and 3,1-2; Fig. 3.1-2). Abundance
was high during April through June, but reached the seasonal
maximum in September. Montgly mean density ranged from 2.2
in March to 8,064.8 (n/1E6m”) in September (Table 3.1-2;
Fig. 3.1-4)., Maximum daily density was 8,598.9 on June 2
(Fig. 3.1-5). Specimen size (carapace width) ranged from 8
me to 178 mm (Table 3.1-3); over 90 percent of the catch was
less than 100 mm; indicating involvement of primarily
immature crab.

Atlantic croaker - A total of 5,320 Atlantic croaker
comprising 47.4 percent of the finfish catch, was taken in
January, February and September (Table 3.1-1 and 3.1~2; Fig.
3.1-3). Monthly mean density ranged from 4.4 in September
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to 15,887.4 in January (Table 3.1-2; Fig. 3.1-6). Maximum
dalily density was 38,179.6 on January 14 (Pig. 3.1-7).
Length ranged from 18 - 58 mm TL (Table 3.1-4); all were age
0+0

Bay anchovy - A total of 1,936 bay anchovy, comprising 17.3
percent of the finfish catch, was taken in January and
February and from April through September (Table 3.,1-1 and
3.1-2; Fig. 3.1-3). A bimodal pattern of abundance was
observed; monthly mean density increased to the first
seasonal maximum of 1,092.2 in June, decreased to 468.9 in
July and increased to the second seasonal peak of 1,483.6 in
August (Table 3.1-2; Fig. 3.1-8). Maximum daily density was
3,183.0 on June 23 (Fig. 3.1-9). Length range was 18 - 88
mm FL (Table 3.1-5) and the bimodal pattern of abundance
resulted from the seasonal vulnerability of age classes 1+
and older and 0+, respectively. Age 1+ and older specimens
dominated the catch from April through July, and age 0+
dominated the catch in August and September.

Naked goby -~ A total of 1,711 naked goby, comprising 15,2
percent of the finfish catch was taken in January and from
March through September (Table 3.1-1 and 3.1-2; Fig.
3.1-3). Monthly mean density ranged to 1,645.9 in August,
and was greater than 300 from June through September (Table
3.1-2; Fig. 3.1-10). Maximum daily density was 4,341.9 on
August 18 (Fig. 3.1-11). Length ranged from 8 - 63 mm TL
(Table 3.1-6) and the catch was domxnated by age i+ and
older individuals,

Weakfish - A total of 806 weakfish, comprising 7.2 percent
of the finfish catch, was taken from June through September
(Table 3.1~1 and 3.1-2; Fig. 3.1-3), Maximum monthly mean
density occurred in August and was 1,293.9 (Table 3.1-2;
Fig. 3.1-12). Maximum daily density was 2,529.1 on August
18 (Fig. 3.1-13). Length ranged from 13 - 248 mm TL (Table
3.1-7); all but one were 0+,

Hogchoker -~ A total of 539 hogchoker, comprising 4.8 percent
of the finfish catch, was taken in January and from March
through September (Table 3.1-1 and 3.1-2; Fig. 3.1-3).
Abundance increased during the spring and early summer to a
seasonal maximum in June when monthly mean density was 359.5
(Table 3.1-2; Fig. 3.1-14). Maximum daily density of
1,233.1 occurred on June 9 (Fig 3,1~-15). Length ranged from
13 -~ 143 mm TL (Table 3.1-8); age 1+ and older individuals
dominated the catch.

Northern pipefish - A total of 228 northern pipefish,
comprising 2.0 percent of the finfish catch, was taken from
March through September (Table 3.1-1 and 3.1-2; Fig.
3.1-3). Monthly mean density ranged from 4.6 in April to
182.4 in September (Table 3.1-2; Fig. 3.1-16). Maximum
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daily density of 525.3 occurred on September 15 (Fig.
3.1-17). Length ranged from 48 - 233 mm TL (Table 3.1-9),
and the catch was dominated by age 1+ specimens.

Oyster toadfish - A total of 166 oyster toadfish, :
comprising 1.5 percent of the finfish catch, was taken from
June through September (Table 3.1-1 and 3.1-2; Fig. 3.1-3).
Monthly mean density ranged from 7.3 in September to 150.6
in July (Table 3.1-2; Fig. 3.1-18). Maximum daily density
was 251.7 on June 30 (Fig. 3.1-19). Length ranged from 23 ~
178 mm TL (Table 3.1-10); age 1+ and older fish dominated
the catch.
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Table 3.1-1
annual catch statistics of Finfish and blue erab taken in
impingement sampling at Hope Creek SWS during 1987.

Jamoling serted - SRNUARY ~ SEETEZNBER 1987

Lecation WET 3T

N6, of subisamoies - 123 120

Total niautey samoled ~ 29030 28032

Total sume volune sanoled lcubis metarse) - 4,333,384

Jetrizus nean density (kg/nillion cudic vetars) - pMifRe

Total Numoasr Total Yeight ¥ean Jenaity

KLTES feliactad Collaetes (g)  (n/iE8 cubic amvars)
SLUE CRA8 11,677 42,600.8 ° 2,477,718
AMERICAN EEL L1 {,287.2 14,98
CONGER 8L i B P 0.:8
BLLERRCK HERRING 23 234,3 g.22
SLERIFE | 3 3.8 .36
AFERICAN HAD 1 2,4 0,27
ATLANTIE MENMADEN ) 2,289, 3
3I1I830 SHAD Y 1934 k|
FAY ~NCHOVY 1,326 2,302, 3 5L YT
EFSTEAN YDH{NCH 7 %4, § 298
SRCWN ZULLRERD 20 273 $o54
CHRNNEL, CATFISH $ 5.9 2,01
JYSTER TOACFISH 168 1,842, 5 38.5¢
FE) FERE { 7.7 0,27
SROTTED SAKE 20 1963 3,89
JILVER HUHE { 4,8 0,27
SYRICED CUSK~SEL 13 9.7 2,73
SHEEOGHEAD MINNCY 2 ] 0,36

Environmental Consuliting Services, Inc,




3.1-6

Table 3.1-1
Contlaved
Sungling ;ericd - JRLARY - SEPTENEER {947
Laqasion - R T
M, of sussaapies - 123 120
votal ainutes sanolsd ~ 28036 280
Toval sumo volune samolad {cudic meture) - 4,333,784
etritus wean dansity (kg/willicn cubic ueters) - .2
Total Numger Total Weignt Mean Dansity
Jone12s Collrcted Collactad (g} {n/1€8 cubic vetare)
BANDED HKILLIFISH 13 3.9 14
SUMNICHOR 7 .5 1. %0
STRIPED XILLIFISH 3 Sed 0. 81 :
TIDEWATER SILVESSIDE 4 1.9 L3 f
ATLANTIC SILVERSIDE 13 80,5 18.81
THREESRINE STICHILERRCK 13 .5 N
LINED SERMORSE 2 3.8 0. $4
NORTHERN PICEFISH 228 .. 18,82
WRITE PERCH 98 1,218.0 21,48
STAIAED 3A83 ) 7.2 0%
3LACK 2R 2RSS { %3 0,27
SLLEBILL 12 9.3 3.23
AP INGEED 13 EY R .83
ALK CHRPPIE 2% 768:3 6. 57
TELLIW PERCH { Bt 0,27

Environmental Consuiting Services, Inc.




3.1-7

Table 3.1-1
Continued
Sangiing sericd - JRUARY ~ SEPTEMBER 1987
Leestion - HCFT 0T
No. of sutsaanies - 183 120
Total ninutas sawoled - 28030 23032
Total suup voluxe samoled {cudic meters) - 4,333,984
Dasritug wean dansity {kg/mllion qudic zebars) - 50,22
Total Nuwoer Total #eight Yuar Janaity

Species Cotlectnd Collaetad (g} (n/1E6 cudic vetars)
BLEFISH 4 18,0 0.72
CREVRLLE JACK i Lo 0. 18
SILVER PERCH 7 14,5 1,35
'n‘EQKFISH ¢ 8’06 "250.8 194,39
ATLANTIC CROAKER 5320 2,%3.3 - 1,570, 20
SPOTFIN BUTTERFLYFISH 1 0.4 0.18
NORTHERN STARGATER 6 10.7 1,08
MAHED £08Y {1 738.8 403,02
SHALLMOUTH FLOUNDER 3 0.8 0. 81
SUMMER FLOUNDER k3 2680.3 8.3
WINDCHPANE i2 14.9 ~22.2‘5
WINTER FLDUNOER 2 0.2 9,38
HCGCHOKER 539 1,281, 8 114,23
NORTHERN PUFFER i 04 0,14 ’
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Table 3.1-2
Monthly catech statistics of finfish and blue crab taken in
impingement sampling at Hope Creek SWS during 1987.

Sinpling pericd - JAARY 1987
Location = HOFT e
No, of subsasples ~ 12 12
Total mnutes sampled - 2820 2820
Total ouxp voluse sanoled {cubic mters) - 357, 4987
Detritus mean gensity (kg/million cubie weters) - 184,27
Total Humder Total Weight Mean Density
Soecizs Collacted Collected {9}  (n/iEB cubic maters)
AMERICAN EZ2, 8 351, 4 22,07
BLUEBACK HERRING 5 2.6 10,94 "
BIZIARD SHAD 8 100, 3 21,89
8AY ANCHOVY &4 19,0 121,39
EQSTIRN MUDNINNGH 7 255 20.78
SPOTTED HHE { 14,3 2.
BRDED KILLIFISH 2 L2 5,47
10408 { 2.7 2,78
TIDEWATER SILVERSIDE t 0.5 2,74
ATUNTIC SILVERSIDE e 58,1 7493
THREESPINE STICHLEBACK 3 1. 13,68
WHITE PERCH 13 78.8 37.46
BUESILL 2 5 547
SHVER PERCH 1 3.7 2,74
ATLANTIC CROAKER 5215 2,960,9 15,587, 37
NAKED GOBY 3 2.9 a.21
SMALLXCUTH ALOUNDER | 01 a7
HOGCHOKER 2 10,4 547
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Table 3.1-2
Contiaued

Samoling parics ~ FEBRUARY 1947

Location - HOFT T

No. of subsamclas - i2 12

Tobal minutes sanpleg - 2880 2880

Tatal puto voluse sampled icudic wetars) - 365,472

Detritus rean dersity (kg/willion cudic waters) ~ 648218

Total Nusber Total Weight Eaan Dengity

Soecies Collested Collscted () (n/1ER cubic weters)
AMERICAN 3L 3 28L.8 ) 8.2¢
BLUEBRCK HERRING ! 22 2.
BIZI0RD SHAD 5 5 12.68
BRY ANCHOVY 1) 1.9 10,94
BANDED KILLIFISH { 0.7 2.7%
STRIPED KILLIFISH 2 3.2 S.47
TIDEWATER SILVERSIDE { 0.4 2.74
ATLANTIC STLVERSIDE 18 42,6 43,78
THREZSOINE STICKLEBACK ? 18,2 19,13
WHITE PERCH 11 47,7 30,10
ATLANTIC CROMAHER 2 {8 3.47
SWALLNCUTH FLDLMDER i 0 274
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Location -

No, of sutsawoles -
Total minutsx semoled -

3.1-1

0

Table 3.1-2
Continued

Total oump voluwe sasolad (cubic meters) -

Detritus mean densidy (kp/uillion cuble saters) -

MARCH 13487
HCFT KT

13 15

3500 3600

436,840

683,51

Total Nusoer Total Neignt Paan Dersity
Spestes Collrctad Collactad (3)  (n/{E6 cubic wetars)

8LUE (A48 1 0.4 19
PERICAN €2 14 86,1 30,65
BLLEBACK HERRING 13 1153 . A8
ALEWIFE 5 7.4 16,98
RMERICAN SHAD H %4 2.19
GIZIRRD SHAD H 6.7 213
RED HAKE 1 1 2.19
SPATTED HAKE 15 72,4 R.8
BANDED KILLIFISH 5 a7 10,91
UM [CHOG 6 2.9 13,17
STRIPED KILLIFISH H a2 .18
ATLANTIC SILVERSIDE 12 R4 2. 11
THREZSPINE STICKLESACK { 2.2 219
LINED SERHORSE 2 3.4 L4
NORYHERN DIPEFISH 5 8.8 11,02
WHITE PERCH i3 344,7 2n 19
STRISED 8ASS H 7 2,19
BUUEBILL 6 2.0 13.06
AHPK INSEED ! a7 219
BLACK CRARRIE 3 12 10,91
NRKED 60BY 4 LR 81
SUMER RLOUNDER 25 60.5 34,47
WINDOMPRAE t 49 .19
HOBCHIKER 24 5.4 %.5
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Table 3.L-2
Continued

Sampling periog - APRIL 1947

Location - o HOT

No, of sudsamples - 1 i2

Totai ninutes saxoled - 2880 2880

Total pump volume sampled (cubic setars) - #1156

Devritus sean density (kg/nillion cubic wetars) ~ 882,284

Total Nuwber Total Weight Maan Density

Specins Collacted Collected (g} {n/1E6 cubic wetars)
BLUE CRRB 1,489 1,865.5 3,646, 43
R¥ERICAN ESL i %0, 6 30.10
BLUEBACK HERRINS 3 15,8 8.2
BAY AMCHOVY 14 2led 31,92
SILVER' HARE { 55 .74
STRIPED CUSK-E=L { 0.8 2.7
SHEEPSHERD MINNCH i 0.9 .82
BAEED KILLIFISK i 0.6 2. 74
ATLANTIC SILVERSIDE 7 2n. 15,391
NORTHERN PIPEFISH 4 2.3 455
WITE PERCH 8 100.7 20. %
BLUEBILL A YA 10,94
PUMPK INGEED {1 .4 3. 1%
SAK CHAPRIE 16 §2.9 42.87
YELLOW PENCH ¢ %t 2.74
NPKED 50BY X 15,9 72.08
SHALIMOUTH FLOUNDER f 0.6 2. 74
HOGCHOKER &% 178,68 £5.67
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Table 3.1-2
Continued

Sameling paried - ¥AY 1387

Locasion - HCFT KTt

No. of subsamolas - 12 12

Total winutes sasplad - 2880 2850

Total puxo volume sawpied (cubic saters) - 345,472

Datritus asan density (kg/niliion cudiz mebars) - 391,18

Tobal Nusber Total Meight Xaan Dersisy

Snecies Collsctad Collectms {g)  (n/1EB cubic weters)
BLUE CRAB 1,272 2,985.7 3,976, 59
AMERICAN EEL i 38,4 2. 74
BLUEBACK HERRING 2 2.4 .47
ATLANTIC YENVADEN ' 9 1,628,9 2.7
BAY ANCHOVY i 1351 21180
BROWN BAIMEAD 4 21.8 10.94
CHANMEL CATFISH 7 4.2 1.3
SPOTTED HAKE 4 80,1 13,68
STREPED CUSK-EEL { 38,4 f.82
ATLANTIC SILVERSIDE ! 5.0 2.74
NORTHERN PIPEFISH i¢ 143 34,68
WHITE PERCH 3 62,4 6,28
BLACK SER BASS { 9.4 2,7
POMPH INGEED i KR+ AN Y)
BLACK CRARRIE 3 3.7 8,21
NFKED S0BY 57 8.8 163,64
SMER FLOUNDER I L4 .74
ROGCHOKER 3 202.¢ 113.10
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Table 3,1-2
Continued

Sacling perted ~ JUE 1987

Location - RCFT T

Re. of subsasples - 18 2

Total winutas sampind - 2880 2840

Total punp voluwe sawplwd {eubic mtarg) - 338,380

Dotritus maan sensily (kg/mfllien cubic meters) - T AR

) Total Nuxber Total Maignt Mean Dansity

Soeciss Colincted Collectes (g} (n/1E8 cubic meters)
BLUE CRAB 2,760 9, 94,5 3,223.97
RUERICAN 5L 3 .9 ' 5.47
ATLANTIC MENMADEN 3 598.7 .30
BAY ANCHOWY 595 1,288, 2 Lo 17
BROMN BULLMEAD 10 147 18.11
CHNE, CATFISH 2 15,7 3.65
QYSTER T0ADFISH 26 282, 8 47.51
STRIPED CUK-£5L 8 48,3 14,80
BRNDED KILLIFISH { 1.8 .76
ATLANTIC SILVERSIDE 4 0,1 .19
NORTHZRN PIPEFISH 8 14,7 {1.33
WHITE PERCH 42 2%%.4 18.73
BLACK CRAPAIE { 2.2 1.82
BLUEFISH 3 6.2 S.47
WERKFISH 45 182,¢ 83.15
NAKED 80BY 151 150.6 356, &0
SUMMER FLOMNDER 7 218.2 15,584

© HINDOWPANE 1} 10.6 20,07
HINTER FLOMDER 2 0.2 3.63
HOBCHOKER 1% 33,7 359,49
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Table 3.1-2
Continued

Suwpling period - JULY 1987

Location - HCFT Wt

No, of subsamplas - 16 (4

Total minutss sasoled - 3600 30

Total puso volune saxgled {cubic setars) - 639,768

Detritus wean denaity tkg/uiliion qubie matwrs) - 288,50

Total Nuaber Tosal Waight Matn Demity

Species Lolisctnd Coliscted {g)  (n/1E6 cubic metars)
S.UE CAAB 544 10,0949 1,026, 63
AERICAN E2L 4 165.2 8. 16
CONGER: £E,, 1 14 1.37
BAY ANCHOVY 273 378.4 464,92
ARG SULLKEAD 3 8.8 .52
OYSTER TOADFISH 95 895.9 1. 57
STRIPED CUSK-EEL 4 .6 £.84
SHRERCHERD NINNCH l .9 .37
ATLANTIC SILVERSIDE H 4,4 L37
NORTHERN PIPEFISH 42 ke 62.93
WHITE PERCH 4 102, 4 7.54
STRIPED BASS 3 1.3 5,79
BLUEFISH ! %98 1,37
WEAKFISH 9 218,7 145,78
NOHED GOBY 354 112,3 539,93
HOGCHOKER 78 253.3 113,57
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Table 3.1-2
Continued

Swoling pariod ~ AoBLST (987

Lozation - RCFT T

No. of subsasolus - 17 14

Total minutes sanpled « 2890 28%0

Tozal puns volume samnled {cubic metars) - 364, 864

Detritus mean dansity (kg/million cubie weters) - 649,99

Total Nusber Total Weight Mean Darsity

Soecies Cotlmated Collectad {g)  (n/1EE cublc waters)
BUE CAap 300 7,842.2 £09. 99
RAMERIOAN E2L 2 7 2.82
BAY SNCHOVY 823 2941 1,483, 62
OYSTER TORDFISH 40 &3 103,33
TIDEWATER SILVERSIDE { 0.4 k24
ATLANTIC SILVERSIDE 2 5.0 361
NORTHERN PIREFISH 1) 28,7 8s, 74
CREVALLE JACK 1 3.0 2,93
HERKFIGH 556 2.6 1,293, 89
SPOTFIN BUTTERFLYFISH { 0.4 .41
NAKED 508Y ™ 287,86 1,845, 89
HOGCHOKER 29 102,2 T5.07
NORTHERN RUFFER i 04 .13

Environmental Consulting Services, Inc.
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Table 3.1-2

Continued
Saoling gertog - SEPTEMBER (987
Location - HOFT HCTT
No. of subsamoles - {3 13
Total mirutes samplsd - K00 B0
Total oung volume sampled {cubic weters) - 633,576
Jetritus uman demsity (kg/willion cubic metars) 293.98

Total Kumber Total waignt Xean Dansity
Species Collscted Coliscted () {n/1E8 cubic mesers)

BLUt CRAB §,21 9,877.1 8,064, 82
ANLANTIC MENHADEN 1 61,8 .19
2RY ANCROVY 304 64,7 431,85
SROWN étLL'nEQD { 78.5 1.4
JYSTER TORDFISH 3 108, 1 7%
BANDED KILLIFISH 3 RN 4,38
TiDEWATER SiLVERSIDE i 0.8 )
ATLANIC SILYERSIDE 4 7.8 3,84
NORTHZRN S1PEFISH 17 ten.7 182, 4}
WHITE PERCH 3 264, 9 4,28
SILVER PERCH 8 10,8 8. 7%
WEARF ISH ) 9.3 29,43
ATLANTIC CRORKER 3 9.8 4,28
NORTHEAN STARGAZER 5 W67 4.78
NAKED 308Y RED 188, 1 493,97
“GOTHKER 147 145,83 234,38

Environmental Consulting Services. Inc.
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Table 3.1~3

Lengrh frequency of hlue qrab taken {n {mpingement .
sampling at Hope Creek Geanerating Station in 1L987.

Laagthleat dan fy Nar Apr Ay Jun Jul Aug LT Qe Xov Dec
§+ R 0 [} ] ¢ $ [ ] I 4
it 13 ] 9 0 1] s H ] £ 13
- 20 ¢ ¢ | {1 122 % 2 §7 163
- 9 9 [ 0 13 101 13 3 113
LI e 0 ¢ i 38 L] ] 0 i
5t~ 3 9 9 ¢ b by &0 M t 1
- &0 ) 9 ¢ 7 ? L1 ] [ 134
e @ ° ¢ 9 {3 2 2 0 1 ’
- 5 ¢ ¢ 9 s ] 19 1} ? 3
Hen ¢ ¢ 9 L] 3 13 % 1 ]
e 80 ¢ 9 9 i 1 ! 18 ] )
&1 - 53 ) 9 9 3 3 3 38 14 ]
e N 9 9 ¢ ] [ b 4 14 )
N1 9 ] [ 3 1 ) 8 it )
1%« 80 9 ] ¢ § 3 3 i$ i 2
91+ 88 ] 9 L] [} 2 2 it ? 3
8% - 9 9 9 1 3 { i 10 ]
4. 98 [ ) [ 1 § 1 L] 3 L
14 - |96 ] ¢ ] 3 { 9 3 12 1

10t + 108 ¢ 9 3 1] ¢ 9 H 1 {

{04 - 110 b/ 3 4 9 { 0 s 1" t

1= 1S 9 ¢ ¢ 3 f ¢ $ k{ 1

118 = 120 4 ¢ ¢4 9 ¢ [ 3 7 3

17t - 135 ? ¢ 0 0 [ 1 2 3 ¢

126 - 130 ] 9 ] 4 [ ] ? 3 4

131 - 133 9 9 9 ¢ ] i 1 t ¢

138 - 149 9 Q [ L) ) ¢ [ L] ¢
1~ 148 9 ] ¢ ¢ ] 9 ¢ H 1

1 - 130 9 4 ] 9 [ 1 ¢ 4 ¢

19 - 133 4 Q 4 3 4 ] ¢ ! ¢
188 - 140 ¢ ¢ ) ] ¢ 9 i | ¢

P8l - 183 ] 4 9 9 0 0 ] [ [}

B84 < 170 ¢ 9 9 [ 9 ] [ ¢ 3

- ) 9 ] @ ¢ ] ] H 9

18 - 180 9 9 [] 0 1 8 9 i ¢
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Table 3.1-4
Length frequency of Atlantic croaker taken in impingement
sampling at Hope Creek Generating Station in 1987.

Leagdhina) dn Fed ne Aps 113 un ul g S 0t Hav fec
e 0 i 3 ¢ 0 0 ] [} ] ?

- 13 ] ] [ ] ] 9 9 )

W~ 3 L) 0 ] ¢ ) 0 ¢ I

-3 3% 9 ] ] ¢ 9 9 L] ¢

b ] 134 ] L4 ¢ ] [} ¢ [N 14

e s 1] i ¢ ¢ 9 ] 0 $ I

e S A ] 1 ¢ [} [ 0 ] [ [

-5 1] ¢ ¢ 9 ] [ [ ¢ 4

LR ] 4 ¢ Q L ) 8 [ [ [
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Table 3. L-5 :
Length frequency of bay anchovy taken in impingement )
gampling at Hope Creek Generating Station im 1987. *

B

Lenqthise} LE] Fuo nr Spr Ky T Jul Aug i %t Aov Q2
e 0 % 9 [ 4 8 [ 9 4 bd
A~ ¢ ¢ 0 8 3 ¢ 3 10 12

%+ 30 ¢ ¢ 9 ¢ ¢ 9 o, 48 1 *
H-wn b i ¢ ¢ 9 ¢ 41 160 5%

he B0 17 ? 9 ] 9 ¢ b3 2 LA

i - 43 H ¢ 9 2 4 1 10 3 b
W% 3 ] 9 H i i3 4 1] e

e N 1 § T ] 11 [\ 8 9 13

5 8 ] 9 ¢ 3 i & 8 1 4

8y - 4 9 9 ¢ 3 ] 1| M 1 §

sy~ 10 9 ¢ ¢ ¢ 13 3 i¢ 2 1

i I 9 ¢ ¢ H ] 3 1 }

% - 80 4 9 ¢ ¢ 1 3 ] { L

3y - 43 [ L] ¢ ¢ ¢ 2 2 ] 4
1 3 ] 0 ¢ ] § 9 ¢ ¢
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Table 3.1-¢

Length frequency of naked goby taken in impingement
sampling at Hope Creek Generating Station in 1987.

vaue

Lingthias) din Fed Mar for L17 Jun it Aug St et Hay fee
§- 10 [] ¢ ¢ ¢ ] ] { ¢ 4
i~ 13 4 ¢ 9 ] 9 9 S H 4
- 0 ] 0 9 9 ¢ 9 phd .18 t
iU~ 9 ] 9 $ 1 ] 137 40 2 -
%- 3 ¢ [ [ [ ] F i 24 Y
- 38 { q 1 12 i [} 18 19 34
- W ¢ 9 3 ] " 134 14 kM %
e 8 2 9 ) H " (21 16 10 M
H- 3 [ ) [ 1 ] {7 H 1 3
-3 ¢ ] ¢ [ FH i 9 ¢ 3
35+ 40 ¢ ¢ [ 9 9 ] [} 9 ¢
&~ 43 [ (] ¢ [} ] § [ ] ¢
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Table 3-1"7
Length frequency of weakfish taken Iin impingement
sampling at Hope Creek Generating S$tation in [987.

Lagthina} dan Fed Nar Apr tay lun Jut Auq b T Qet Nav Dec
e 18 0 L [ b 9 [ 3 9 ¢
&~ 9 ? 9 ¢ ] H 2 b8 ¢
-2 9 0 ] ¢ 4 i ¥ 18 [
%~ 30 ) 9 ¢ q 9 3 ] A {
- ] ) ¢ 0 0 1" H 83 ¢
b ] ] 4 ¢ ] 9 7 &3 {
it - 4 1 ] [ ¢ ¢ ] .4 [ 11 1
- N0 $ [ ) [ ¢ 3 11 L+ 9
H- % 4 ] ¢ 4 ¢ ¢ § i [
W H 9 ¢ ¢ [ ] i ¢ 2 3
[ TR} 9 [ 1 ] ] ] [} 13 ¢
- N 4 [} ¢ L] 4 ] 2 1} ¢
- +» 9 ¢ 4 3 ¢ ¢ 4 8 H
th = 30 ¢ L} ) 9 9 8 ? L] 9
it - 8 [ 4 9 ] [] ? L] [ ?
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H-Nn [} [} '] L4 9 L 3 2 1
1 - 100 ¢ ] 3 ¢ 9 ] 9 4 - 1
101 - 308 [ 9 ] 4 4 ] ? 1 ]
108 - 110 [] ] 4 9 [} 9 [} 0 2
I - 5t 9 [ [ 9 ) ¢ | ] [
Hs ~ 120 ] 2 ] ] ¢ [ t ! {
216 - 1% ] [ 9 [} ¢ { ¢ 0 ¢
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Table 3.1-8
Length frequency of hogchoker taken in impingement
sampling at Hope Creek Generating Station in 1987.
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- Table 3.1-9
Length frequency of northern pipefish taken in impingement

sampling at Hope Creek Generating Station in 1987.
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Table 3.1~10

Length firequency of oyster toadfish taken in impingement
sampling at Hope Creek Generating station in 1987,
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SPECIES COMPOSITION — 1987

HOPE CREEK SWS IMPINGEMENT

NORTHERN PIPEFISH (1.0%) OYSTER TOADFISH (0.7%)

ATLANTIC CROAKER (23.2%)

BLUE CRAB (51.0%) NAKED GOBY (7.5%)

HOGCHOKER (2.4%)
OTHER (2.2%)

BAY ANCHOVY (B.5%)
WEAKFISH -(3.5%)

Species composition of finfish and blue crab taken in impingement
PUBLIC SERVICE ELECTRIC AKD GAS COHPANY sampling at Hope Creek SWS during 1987,

Figure 3.1~2
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FINFISH COMPOSITION — 1987

HOPE CREEK SWS IMPINGEMENT

OYSTER TOADFISH (1.5%) NORTHERN PIPEFISH (2.0%)
BAY ANCHOVY (17.3%)

NAKED GOBY (15.2%)

HOGCHOKER (4.8%)

OTHER (4.6%)

WEAKFISH (7.2%)

ATLANTIC CROAKER (47.4%)

PUBLIC SERVICE ELECTRIC ALD GAS COMPANY gmi"l shlcg:gr-r;pnsumn taken in impingement sampling at Hope Creek SWS
uring .

Figure 3.1-3
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BLUE CRAB

HOPE CREEK SWS IMPINGEMENT
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Monthly mean density (n/IE6m3) of blue crab taken in impingement

sampling at Hope Creek SWS during 1987.

Figure 3.1-4
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o1 HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of blue crab taken in impingement
FUBLIC SERVICE ELECTRIC AND CAS COMPANY sampling at Hope Creek SWS during 1987.
Figure 3.1-5
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18 HOPE CREEK SWS IMPINGEMENT
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Monthly mean demsity (n/lE6m3) of Atlantic croaker taken in impingement
PUBLIC SERVICE ELECTRIC AND GAS COMPANY sampling at Hope Creek SWS during 1987.
Figure 3.1-6
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40 HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of Atlantic croaker taken i
PUBLLC SERVICE ELECTRIC AKD GAS COMPANY impingement sampling at Hope Creek SUS during 1987. n
Figure 3.1-7
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BAY ANCHOVY

HOPE CREEK SWS IMPINGEMENT
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PUBLIC SERVICE ELECTRIC AWD CAS COMPANY

Monthly mean density (n/1E6m3) of bay anchovy taken in impingement

sampling at Hope Creek SWS during 1987.

Figure 3.1-8
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BAY ANCHOVY

HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of bay anchovy takem in impingement
PUBLIC SERVICE ELECTRIC AKD GAS COMPANY sampling at Hope Creek SWS during 1987.

Figure 3.1-9

Environmental Consulting Services, Ine.




. HOPE CREEK SWS IMPINGEMENT
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Monthly mean density (n/lE6m3) of naked goby taken in impingement
FUBLIC SERVICE ELECTRIC AKD CAS COMPARY sampling at Hope Creek SWS during 1987.
Figure 3.1-10
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NAKED GOBY

HOPE CREEK SWS IMPINGEMENT
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PUBLIC SERVICE ELECTRIC AKD CAS COMPANY

Mean density, by sampling date, of naked goby taken in impingement

sampling a

t Hope Creek SWS during 1987,

Figure 3.1-11
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WEAKFISH

HOPE CREEK SWS IMPINGEMENT
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Monthly mean density (n/1E6m3) of weakfish taken in impingement

sampling at lope Creek SWS during 1987.

Figure 3.1-12
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WEAKFISH

HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of weakfish taken in Impingement

sampling at Hope Creek SWS during 1987,

Figure 3.1-13

VISA Research/Consulting
Environmental Consulting Services, Inc.

Le-1c¢




HOPE CREEK SWS IMPINGEMENT
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Honthly mean density (n/!RGm3) of hogchoker taken in impingement
PUBLIC SERVICE ELECTRIC AD GAS COMPANY sampling at Hope Creek SWS during 1987.
Figure 3.1-14
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HOGCHOKER

HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of hogchoker taken in impingement
PUBLIC SERVICE ELECTRIC AND CAS COMPANY sampling at Hope Creck SWS during 1987,

Figure 3.1-15
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HOPE CREEK SWS IMPINGEMENT
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3 .
Monthly mean denslity {n/1E6m”) of northern pipefish taken in
FUBLIC SERVICE ELECTRIC AND GAS COMPANY impingement sampling at Hope Creek SWS during 1987.
Figure 3.1-16
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NORTHERN PIPEFISH

HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of northern pipefish taken in
Impingement sampling at Hope Creek SWS during 1987.

: Figure 3.1-17
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HOPE CREEK SWS IMPINGEMENT
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3
Monthly mean density {n/1E6m~) of oyster toadfish taken in impingement
PUBLIC SERVICE ELECTRIC AKD CAS COMEANY | .o pling at Hope Creek SWS during 1987.
Figure 3.1-18

Environmental Consuliing Services, Inc.




ST N
OYSTER TOADFISH
HOPE CREEK SWS IMPINGEMENT
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Mean density, by sampling date, of oyster toadfish takem in
PUBLIC SERVICE ELECTRIC AND GAS COMPANY impingement sampling at Hope Creek SWS during 1987.
Figure 3.1-19

Environmental Consulting Services, Inc.




4.0-1

SECTION 4.0
PHYSICOCHEMICAL DESCRIPTION

Temperature

Daily mean water temperature (OC) in the Delaware River off

SGS during 1987, as measured during field sampling excursions
(late March-December), ranged from 5.4 on December 21 to 29.6 on
July 27 (Fig. 4.0-1). Monthly mean water temperature was about
7.5 during March, increased to 17.5 in May and continued to rise
to a maximum of 27.5 during July (Table 4.0-1; Fig. 4.0-2).
Thereafter, water temperature decreased slightly through
September and much more sharply (4-8 degrees/month) through
December. Vertical gradients were generally less than one-half
degree.

Dissolved Oxygen

Daily mean dissolved oxygen (mg/l) ranged from 5.7 on July 16 to
12.9 on March 23 (Fig. 4.0-3). Monthly mean dissolved oxygen
exceeded 9.0 during early spring and late fall and ranged from
6.1 to 6.8 during the period June-September (Table 4.0-1; Fig.
4.0-4). Dissolved oxygen concentration was essentially
homogenous through the water column.

Salinity

Daily mean salinity (ppt) ranged from 1.6 on April 13 to 11.0 on
August 25 (Fig. 4.0-5). 1In April monthly mean salinity
decreased from the initial value observed in March to the
seasonal low values of 2.9 and 4.5 for surface and bottom
measurements, respectively. Thereafter, it generally ranged
between 5 and 8 ppt (Table 4.0-1; Fig. 4.0-6). Typically, mean
surface and bottom salinities differed by less than 2 ppt.

Environmental Consulting Services, Inc.



4.0-2

Table 4.0-1
Monthly mean and standard deviation for water temperature, salinity
and dissolved oxygen, as measured during field sampling excursions,
in the Delaware River off SGS during 1987.

TEMPERATURE (C) SALINITY (PAT) DISSOLVED QXYBEN (mg/1)

SURFRCE BOTTCH SURFACE BOTTOM SURFRCE BOTTCH

AONTH RN S.D, YEAN 8.0, FEAN 8.0, N S.D. EN 5D YERN 8.0,
MARCH 7.8 0.4 7.0 0.4 6.0 22 7.3 L0 1.3 0.5 2.3 Ot
APRIL 2.8 L0 7 L1 29 L8 L3 29 %3 0.3 3.3 0.9
Y 7.3 L7 17.5 1.7 L8 L% . &3 L7 &% 0.9 8.2 0.3
M 26,7 1.8 23 L7 .2 L7 1.6 L8 8.7 0.4 8.5 0.8
JUuY &.5 LS 7.4 L2 6.8 1.8 .3 a0 8.2 0.4 8.1 0.3
RUBUST 2.9 L6 289 L3 7.8 ai 8.4 1.8 6.3 0.5 8.3 0.5
SEPTEMBER 23.3 1.4 3.7 Lt L6 30 6.8 a8 &7 0.5 87 0.6
OCTOBER 159 29 1.7 2.8 2 L4 3.3 1.6 &7 03 88 0.9
NOVENEER 0.1 30 1.2 2% 8.3 a2 7.3 L8 1.6 Q.5 1.6 0.7
JECTEER 8.2 0.8 .3 07 6.3 2.3 8.3 3.3 .3 0.3 2.0 0.3
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