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I NTRODUCTIQN 

This report presents information and data from the Artificial 
Island Ecological studies conducted for Salem and Hope Creek 
Generating Stations (8GS and HCG8) during the period January 1 
through December 31, 1987. 

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-196B 
throngh late-1976), pursuant in part to the production of a 
316(a} Demonstration for SGS, 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. 8GS Environmental Technical 
Specification monitoring (late-1976 through 1978) retained the 
most relevant sampling programs from the earlier monitoring and 
was directed toward the identitication of changes in population 
characteristics relative to preoperational levels. Monitoring 
pursuant to production of a 316(b) Demonstration for SGS (1978 
through 1983) followed the 316(b) Plan-of-Study and focused on 
certain Iltarget species" selected for study by a technical 
advisory group comprised of the u.s. Environmental Protection 
Agency, New Jersey Department of Environmental Protection 
(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 consequences. 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 3GS 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 
revie~." 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 t 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) ReGS 
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. 
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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 initial 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 ~iver discharge mode, and the sample 
was allowed a 5-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 J 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 5-inch dynomometer (Model AN) or a Salter 
suspended scale. 

1. 1. 2 Resul ts 

A total of 26,165 specimens of 57 finfishes and 10,197 blue crab 
were taken in 542 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 19871 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). 
During !heir period of occurrence, monthly mean density 
(n/1E6m) 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 1.1-4); age 0+ 
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 MaYt September, November and December (Table 
1.1-2). Monthly mean density ranged from 1.3 (September) to 
127.0 (March) (Fig. 1.1-4)1 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) initial 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 (~5 specimens) 
initial mortality (percent) ranged from 0 (May) to 11 
(April). Length range was 83-248 mm FL (Table 1.1-6); all 
but two were age 0+. 

Bay anchovy - A total of 5,891 specimens was takeni 
collection frequency was 301 (Table 1.1-1). They were taken 
in January, from April through October, and December (Table 
1.1-2; Fig. 1.1-B); abundance was greatest during May 
through July. Monthly mean density ranged from 3.8 
(December) to 4,411.3 (June)i 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 (October) 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 older. 

White.perch - A total of 2,746 specimens was takent 
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 0 (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 mean 
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 0, respectively (Table 1.1-3); monthly (~ 5 
specimens) initial mortality (percent) ranged from 0 
(February, April, December) to 17 (January). Length range 
was 58-253 mm FL (Table 1.1-9); all but three were age 0+. 
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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 90 
percent of the total was taken. Monthly mean density ranged 
from 1.8 (May) to 2,708.3 (September): highest daily density 
was 18,785.1 on September 3 (Fig. 1.1-15). 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 rom 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 mean 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 
0+. 
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Table 1.1-1 
Annual catch statistics of finfish and blue crab 

taken in impingement sampling at Salem c~s during 1987. 
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Table 1.1-1 
Continued 
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Table 1.1-1 
Continued 
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Tab.le I.L-2 
Honthly catch statistics of finfish and blue crab 

taken in impingement sampling at Salem CWS during 1987. 
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Table 1.1-2 
Continued 

lotal OUI~ yol, .. suphd tcaUc .:hrsl - 105, ". 
Ottrltul mn dlnslty Itt/tllllen cubic utam' 1,201.14 

$plCin 

AAE1IICM EEL 

tl.U~JACK H£RR11f6 2 

AUVTFE ! 

smm SHAD II 

STAIP£O lltllFlSll 

~ll'KTlC SllVERSIDE 15 

TH~Em 1"£ STtCKlElAC~ 

VHIl( PERCK 15 

SIRIPEO BASe , 
UlLOV mel! 

(nUIlI "rcut 
L D ~, 

0 0 100 

100 0 

l' 25 SO 

21 11 

0 100 

81 16 

100 0 

0 10 !O 

100 0 0 

100 0 0 

CF • tIlth 'rtQlJlnCY Inu.~t!' of I"pln In ,hleh lh' J~lclll Ippurtdl. 
l. 0, DI • Inltia! 9frcfnt lin, dud fnd dlUfld. 

Tttll lNtlitr Johl V.ltM ~un Otnttty 
Cothetl' Colhch4 It I (n/1£6 cubic Iflttll 

m.l 2.H 

3.~ 4.n 

I~.' I~.ll 

2$ I, Ill.' 12.72 

15.5 2.&4 

3\ 124.1 79.01 

1 1.1 4.16 

61 1,25t.5 162.10 

U.I I4.S. 

11.0 2.3~ 

Environmental Consulting Services, Inc. 
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110. ~f fIIPltt • 2' 
total .I~utn ",plto -

KMCK "87 

n 

1.1-10 

Table 1.1-2 
Continued 

Tatll P~'D yohn m,h' IcublC .. tlrfl • 1~8,m 

Otlrilul Nan dtntltr 1t4'11Il1gn cubic nhol • 1.209.~1 

Initial Ptmn\ 
Sucin C;F 1 D DI 

Total lIU1btr ToUI vri9~t ~lU O.n,lty 
CDiltCttf tolltttt6 It I InllEa tublc Itttrll 

....... "" ................. -..._---_._ ..... __ .. __ .. _ ... _--- ---... --.. _.--- ........... _ ... 
IlU£ CRlt 100 0 0 M 2.60 

AKERICA~ HI. ! U 13 2$ a l6l.~ 16.15 

tlUUACK !(tRaiNS 20 14 14 12 108 StU 229.42 

AlEWIFE 1$ 81 12 S1 m.t 126,99 

MER ICAII SlIAO • n II 21 HI,S 5'.02 

8t1ZAIlD ~HA~ $ 6C 0 40 ~ 107.8 9.n 

REO KA(E " 24 29 m.1 60,10 

$POHU HAKE II a1 10 92 iSl.' m.'3 
AtlAHTIC SILVtRSm 12 74 U II 19 103.2 31.'8 

THAmmE STlC):LElAC( lOG 9.2 1,S~ 

"O~TK£aK PlPUlSij 2 100 0 0 10.9 4.23 

VHIIE PERC!! .19 38 56 li6 ~.O11.1 m.H 

SIR IPEO lASS 100 0 0 223.6 4,21 

MmmED 104 0 0 8.4 "n 
lUCK CRmlE " 0 II ".~ 22.n 

5UM€R nOVMOU $ 140 0 e5.1 ,.~, 

MIN~O.PAIIE S 106 0 50M 14." 
HOSCKOKER S 100 0 II 61.~ 19090 

cr • Catch rrtQUlntr t~Ultlf al "Ipln In which Ih JPlCin IPPUft41. 
L, 0, DI • Initl II pllunt Ihll dud 1ft' 4U&914. 

Environmental Consulting Services, Inc. 
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1.1-11 

Table 1.1-2 
Continued 

su,hn9 plriod • /nIL 1m 
No. 01 ,ml .. • " 
Tolli lI~ut" '.1111111 • 137 
Tctll pUIO voluu "IiII,d Icole Hhrwl - "',102 
Ottrltu, H.II d.nllly (lV,.lIlion (yale Itt",l - t21.n 

\"HlII hrnnt • Totti 1Iv1&" filial hllht l(1I~ O,"cHy 

htUn CF l 0 DI Colhtltd Coth(hd 1,1 IM1£& (~~I t Itt .rtl 
........... -....... -._ .... __ .. _ ......... _ ...................... _ ... -....... _ ...... __ ..... __ .. _--_ .......... _----._.-_ ............ __ .. 
BLUE CRAt 1\ 91 3 0 50' ~,I97.S HU2 

AflAMflC StUA6EON 100 0 0 m.' 0.79 

MERICA" m 10 (0 10 '0 10 m.s 14.3l 

.wmc~ HERRIIfS 30 U 26 Jl U HM06.8 85.11 

AI.[Vlf! IS 31 21 U 19 m.e :4." 

AREIUCAII $AAD It 2S II 61 18 31M 26.79 

AllAMfIC ~D[)f 81 0 If U 2,907 •• 12.84 

-amMD SHA§ ~ 0 100 n.J ~.Il 

8AY AAtI!OVY t7 60 33 U IH.o H.91 

fRowN J\tWI!A~ 100 0 0 10 30.7 S.N 

tlIA1IlI£~ CAlF ISH lOt 0 0 25.8 &.29 

m HAX£ 40 ~O 20 ~ 9s.t '.29 

SPOtTED !iAn 10 81 U ca 461.8 86.31 

St~lm clJSK-m ~ 61 Sl 61.' l.2S 

1!1ll!J!ltlIGe 100 t 0 18.' 2.16 

AltA_tit SllV(RSIDE ~1 a B 38.4 1. ~o 

LlMEO SUHOASE 100 0 1.& 0.81 

X~RTH.ERM PIPEFISH 1 IO~ 0 0 5.1 1.81 

.HIIE ,~tlI 55 58 34 978 IZ,I1M l,m.2! 

SUIP£D tASS IOQ 0 sOot 1M2 

JLUf6JlL 100 0 • SM 5.11 

PU/IPmSE£~ .12 Sf II 18 u.~ lO.O& 

WHITE CRAPPIE 2 ~o ~o 8.8 1.91 

ILACK CRAPPIE 22 as 10 II 111.5 46.U 

YillO. PERCH ..l _100 0 31.1 !.6% 

$U~' fLOU!(DER 12 f4 i !1 2,200.1 15. '2 

tlXlER 'lOUMOER 100 0 3 118.3 3.l$ 

HOGCilOm 4S f8 m 4,311.2 2n,~1 

Ct • c"ltll +",,"1:1 { ...... '" tf "1111" I, IIfIltb Ut, Jjledll IPPlutdl • 
• I\: tl.t y hUI, .... e ... '" tIc .• .luA ,,,A .. , •• ".114 

Environmental Consulting Services, Inc. 



1.1-12 

Table 1.1-2 
Continued 

!nplln9 9tr104 • lIAr nt7 
Mo. 01 lu,ln· i! 
Tot.1 Ii nut .. n~h' • m 
fotll ,UlP val~1t HOlt' IMlt Ilt",' - 1,02&,141 
Ottrlln UI" ~.n.lty lt9'IU1I0II cubic "tfrJl • 161.34 

Inlt"l Plmnt fotal XUlur ToW ~et9ht "t~" Dtnllty 
Sptein tr ~ 0 Dt Cal!tetld Colilch. tq! (nll£6 cubic uttr II 

............. ~ ...... -..... -.-.--. ...... - .... -.. ---.................................... ~ .. -.-.. _ ................. - .. _._"' ......... _ ... __ ........... _ ...................... _ ... 
DlVE CRAB ~S '8 0 I.m 23,~00.8 1,522.41 

A"mt~M m to 4S 18 36 \I m.' 14.'0 , , 
q 
!,', 

mESACK HERRING 16.S6 n 15 23 13 719.' ;.1 
;·3 
: .. ] 

AlEWIFE ~O ~O \) .. 212.\ 3.9? iii 
MUICAJ( SHAO 100 0 0 13 243.4 12.IS 

to:! 

AflAliJIC "£XIIADU 41 H 17 3t " 6,m.1 &1.2& 'I 

i\ 
,At AKCHQYl n 55 45 811 2, m.T l,m.l$ 'I 

'I 
8ROWX IlfUHtAO 1 6t 0 31 16 1'''' 1l.6S 

I 
tllAHlli~ CAlFIS!! 0 0 100 13',1 MO 

OlstER rOA011511 JOC 0 2 303.1 2.?t 
1 

SPOtTEO HAlE I' 11 11 1,061.6 3M3 I 
I 

SIRlfEO tUSK-En • Si 9 II 218.l 1Mb i 
I 

mANTIC SIl'lutIQE Il 8' 0 I~ 20 m.6 17 .~l 

IIQAtHERM P JPemH 100 0 1M 10.07 

VHl7E meH 51 u 22 29 lit 7,818.1 I~M6 

sulm SASS 0 100 0 t •• 0.67 

IlACK SEA '495 100 0 0 12.9 l.U 

mm~sm lOG 0 19.4 3.U 

lIHlTE CRmlE 100 0 1.7 G.&7 

aLACK CRAPP IE SO 20 S 18.2 3.41 

mmSK 100 0 0 tn.S I,es 

SPOT so 0 SO 2 11M 2.1$ 

!\AXED son I~ 0 2.J 1,95 

SUMEII FlDUNbtl 28 n .~ .,80o.s 59.99 

WIIlOOVPUE 14 ?5 0 n 143.1 26.13 

IIOSCHoxfR 64 " m '.020.3 7& •• 12 

(t • C.tt~ fn"tftt, 1M.,. ~ lu,ln h III\le. \ht 1,l(ln 'PJtm41. 
L, 0, DS • ItIUIi ptrCt1lt II"" fH' u~ f.u .... 

Environmental Consulting Services, Inc. 



1.1-13 

Table 1.1-2 
Continued 

Su~lIn9 p.riod • JUJIE 1t~1 

~c. of nlDln' " 
lotal linutn m,hd· 111 
lotal PUlP yolun 1II,lt' It~blc .,ttrsl • "4t '" 
htrlM aun fmUy n9/1UII~ cubic I1tltSl • m.l. 

IlIlthl Prmnt 
S~tCl" Cf l D ~I 

....... " .. "'- ... "" ... _--"'_ ... __ .. _ ........ _ ....... _ .. _ .. 

me CRA8 U " 
A~ERltAli EEL ;n 0 67 

IlUE lACK KERma ,~ 50 0 

AflAl!flC X£ftKAOEX If ~& 37 1$ 

UY ANCH~~Y 6$ U sa 0 

Bm~ lUlUftAO s 83 0 11 

CHAHHU CAtFISH 2 ~~ 50 

OYStER f;ADFISH 26 18 

STRIPED tuSK'EEl n 91 0 

ftU~~ICH06 100 0 

TIDEWAtER Sll'ItHlOE 100 0 

AflAllttC SIL~eRmE 1. n 0 17 

HOR1~eR" PlPfF lSI! 100 0 0 

~lIm PERCH H 4! 41 II 

BLUE8ILL 100 0 

BLUCFlSH tI 6i 23 

wEAKfISH 24 11 22 

SPOT 2 100 0 0 

Hmo ecay 100 6 

SUM£! FtOlIIIDU It 90 10 

1IIHOOVPAM£ U 100 0 0 

IIOICHarER M 99 

Cf , tittb 'requf*C7 In ....... ~ JaIO'" I~ Iilldl the .,,,In 1m" •• !, 
L, I, II • l~tUIi "'CRt un, .. at tft' flUitt, 

Tetll ~Ir 
Calhch4 

2t~ 

3 

• 
21 

2,m 

• 
U 

31 

11 

1 

17 

~ 

I~ 

11t 

30 

l~ 

2,604 

ToW V.l1M IIfln ~n'flty 
C~lhttid '9) !1II1£! cyblc utt,,) 

..... __ ........... _--... 

'Ot3l7.6 3tm.~~ 

m.o 4.33 

10'.7 1M2 

I,m .• 41.2& 

',121.1 .,111.30 

15.3 6.97 

171.' l.l8 

119.2 !9.&4 

1,116.6 51.93 

4.' 2044 

0.1 1.22 

'0.1 12.87 

12.a 1.5l 

1,087.] 11.23 

29.1 l.91 

38.4 IS.22 

92\.1 In.n 

H2.' Mt 

2.S l.1~ 

1,733.9 U.10 

n.s S9.'0 

',14$.1 l,m.H 

Environmental Consulting Services, Inc. 
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1.1-14 

Table 1.t-2 
Continued 

Suplln~ ptr i cd • JUlY 1'81 
!la. 01 lupin' 70 
Totll .In~tn lIultd· 159 
total PUlP ~olult !uoll4 Ctu~ic "hr,' ~ 1,181,406 
Dun lUI IIIn ~fUlty li,J.IIII~ cubl, nttn) • m.75 

Inlll ,I '"unt fot II 1N1b., total Vtitht "un Otnllty 
SOWU ct t 0 01 Colltdd Calhch6 It I IMIU cubic Ittlfsl 

........... _ .... - ................ --- .... _---_ .... _ ... - ... - ... --.. _._--_.--_ ......... _---_ ......... _-_ ....... -....... 
BlUE eRA. 10 91 0 I,m ",m .• lion. 7~ 

MUICAMm f ~ 10 64 10 m.t 10.60 

t~UUACK H£BRlMS 2 ~o 0 ~o 13.8 1.32 

mAXTIC ~£lI!!AOEM 24 30 48 IS 33 l,an.S 32.S0 

61tlARUliAO 0 0 100 1.l 0.62 

tAl mHO'IY 60 ,. 41 I,m ',UM 3,401, S~ 

8ROVll IUlllfOO 100 0 ~ 13.' 0,16 

oTSln rOADflSH 3l '0 a 40 1,189.5 51,11 

StRIPED tUSK-EEl 30 83 !2 S, 1,691.1 ~6.98 

S~m$HEAD II1MM0V 100 0 0 4~.1 1.11 

AIlAXTIC SllYERSID. 3 n 33 0 13.l 2.U 

VHIlt PERCH If n 4l 1. H (,12M 11.10 

SrRlPEe am 100 0 0 0.8 0.91 

rUlO. P£RCH 100 0 H.t 1.95 

!lU£FlS1I 70 10 10 '5.~ t2.15 

YEml$ll 70 as u 2 I,m 8,m.s I,m." 

S'OT 3 II U 0 305.2 l.U 

XAXEO &oIY I~ ~ ~ M I.SO 

SUMER FlOU"Dt~ , as 11 0 12 m.3 IUl 

m~ow'AH£ 100 0 23.2 8.82 

HQ&CHOXER 10 n 0 1,1'7 10,m.9 2,941.19 

CF • (~tch Irt~.~cy '"ueblf ~f .u~l" In rhlch thl .plein Ippflfl41. 
t, D, 01 • Initial 9lfUftt I hi, 4 .. , I~f ~"'9t'. 

Environmental Consulting Services, Inc. 



1.1-15 

Table ~.l-2 
Continued 

S .. pli~q p!rIod - AUSllSf 1981 
Mg, 01 molll - 65 
r~hl tlnulu .. I,h. - In 
hUI pu.p 'I01 .. t Ulpld (c~lc .. hr.l - 1,257,831 
OItritn mn 4mlty 1k9,.lI1iOll cu~tc UUftl - m,66 

Inltlll Pt(Ctnt total 1N1b" 1~1lI Vtlqht Mtln D~ntl ty 
$PfUn CF l 0 0. Coll.ttld Co!ltctfd (t' InflH cubit 1.lm) 

................ __ • .-. ••••• ________ • __ 111 ____ • _______ ......... __ .,. .. _._ ••• __ ... _ ........ 

!lUE eRA) 64 t1 1 9 177 ",S4a.1 13&,29 

ATUNfIt IIE~H.DEM 21 II n $7 ~1 .,.,608 3~,9t 

stRIPED ANCI«l'IY 100 ~ t.z 0.1I 

lAY AmD\I'( 33 5' " ~ 14 m.T 7,m.1I 

(lYSrER tllAOFISH 10 100 0 0 I~ m.~ 1,11 

srilPU tUSK-EEl n 76 I. 10 21 313.4 17.21 

1!IJftftitHOS 100 0 0 4,' 0.4' 

ROUSII SllVUSID£ 100 0 a.o 0..1 

AtlmlC SILVEAsm 3 IO~ 0 0 9.0 2.U 

HORlf/SU PIPEFISH 100 0 0 0.3 MI 

STRIPED SEAMm 100 0 0 1.1 0.91 

WHIlE pmK , 10 0 60 $ ts1.1 t.$1 

sumo BASS 0 100 0 81,0 1.22 

alUHlS!! 75 25 • 10.1 1.5S 

CREVAlLE JACK 100 0 2.0 0.81 

V£Akf ISH 64 at , 1,m 4,159,$ 1,I68.n 

SPOf 100 0 0 1 m.7 1.4t 

!lACK OAUft 100 0 51.' 0.'1 

HmD SOIl 100 0 0 II S.I 8.10 

aUTTEamll 0 ICO 0 M I." 
SU"ftER Fl.OUHoeR 100 0 821.' 2.81 

HOStHOKER ~& H m f,210.1 313.69 

cr· Catch IrIQlltftC, {nvlhl' of Ju,l .. I" ""Ic~ thl Iptel .... purldl. 
l, ~, DI • hUhl ptl'CHt IlYl, ~ ... &II. '.u,tI!. 

Environmental Consulting Services, Inc. 
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Table 1 1. t-2 
Continued 

Supllft, p'rl~ • wrEl!li~ 1m 
Ko. ~f m~ln' n 
f~hl ,Inut .. u~lt •• Itt 
loti! 9uIP yolut .~It4 In~IC Nt,,,, • l,m,Oll 
O,tritvl Ifl~ ~rnd ty n,I.llIlcn cu~ic IIhrt) • m.u 

Inlti II hrunt lotll XvtUr lotal VtltM Ifun Dens I t1 

$P'(III CF l 0 De Cell teW Colhtt.1 It} InllE6 cubl( nteflt 
......................... ,.-.. _---_ ... __ ._ .. -_ .. _ ............... -........ -_ ......... _ .... _._.-_ ........... _.-............ _ .... _ ...... __ ..................... 
!lVf CRAB is '8 0 MOl 52,/1001 I,m.st 

comA m 100 0 5O.S O.h' 

8lUlUCK IltRRIX8 0 100 2.5 0.61 

mVIFE 2 50 50 17.0 I.ll 

ATIJNTIC REHlfAOEII 1$ II ~6 II \I . 1,010.0 12.12 

slUm SHAG 100 0 0 4.1 0.01 

SAY AlttHOVY 41 ,. 41 S m l,m.S m.14 

OYSl£~ fOADFISH 12 U 0 U m.t 10.es 

sTRlm CUSK·m $6 16 20 130 2,m.$ 'loCO 

A1LA~tlC ME£DUFISH 0 100 0 3.t 0.73 

IAHDH KllLlFlSll 100 0 0.1 o.n 

AllAHIIC SIL Y£RSUI! It U If 0 l~ 73.4 23.1% 

~OR1K(AH , ItEflSK 100 0 0 2.0 I, '4 

SUIP£~ S£AAom 100 0 0.1 1.83 

VlIlTE PERCH , 11 n 1,111.2 4.73 

SUIPED BASS 100 0 0 6. , 0.&7 

SllImLl 100 0 I.~ 0.61 

SlVEFlSII 18 52 29 It 31 m.o 20.19 

CAEVAl.LE lACK 0 100 0 61.1 0.67 

SILYER tuCK 10 87 0 13 IS n.' IO.n 

SPOHU SEAfROIIr 100 0 0 ,0.5 0.6, 

VUXFlS~ 60 U $ 3,sa IB,SIS.3 2, 10B. II 

HQUHfRH ~IH6FI5H 100 ~ 2.3 M7 

8LAC~ DRU~ 0 $~ ~o 242.4 1.33 

HAm son 12 !2 0 12 II. , Ml 

8UTTERrlSH 67 17 17 12 lOS.! 1.98 

5U"nER flOIlMOER '0 20 20 m.t 3. t~ 

Ha$~Om Sf '1 us 1,619.\ 312.'3 

tf • Cltch ,,."tftt'{ IftUU' ., "101" h"lIfIltlI th' .mln .,purtdl. 

Environmental Consulting Services, Inc. 



1.1-17 

Table 1.1-2 
Continued 

Su~lI~t 'Irl~ • OCTOI[A 1m 
Ko. of m,I,,· 2S 
Total ti~vtu lu~ltd • 118 
lotll ,v.p ~olu .. Ul91t4 .tublc uters) • m,m 
Dltrltu, IIIn 4tnll ty nt/slillO/! cubic ut.nI • U7.'8 

InHll1 'tr tint lotll )lUI'., Tolll VtltM "U~ Dlnllty 
$Plcln tF L 0 01 tolltttr4 tolltctt6 If' Infl£6 cgbic .. UrI' 

.......................... "" ............... _ .. _._"' ... _ ............... __ .... --._ ....... _ ... - ............. _-_ .. _--_ ...... _ ... _" .................. --:- ............... -..... 

BLUE eRAJ 2' 91 0 m ',m.l 2,2' •• 3$ 

BLumer Home '0 ~ 2 1~.3 4.tO 

MERICA!! $\!AO 100 ~ . 1 .., $,71 

AlLRlITIC mlfmll ~ 70 ~O 0 10 m.3 2',12 

SIHARD SKU 0 0 100 41.6 I.n 

m ANeROYl n 6S 2' S no 632.( m.20 

OmEA TDAOFIS!! 1 100 0 0 3 4'.1 6.'1 

SUifO tus~·m 100 0 ~ 81.2 15.n 

ATl~mC mmsm 83 12 2B.' 11.44 

~ORtHeR~ p lPEflSK 100 0 1.3 1.73 

WHITE mCH 3 15 25 0 m.s lo.YO 

STRIPO 8ASS S n U , 115.1 21.29 

IlutFISl! 5 ~I H 0 1~'.4 IU' 

ClIEVAlLE lACK 100 0 0 •• 1 1.73 

SIlVER 'ERCK 100 0 10 1$.2 20.11 

sponn SEAtROUT 0 100 11.5 1.73 

WEAKFISH 13 85 21B 2,802.1 '52.71 

~O~TH£RII mSFISH ·100 ~ 0 23.6 2.60 

BVC~ ORU~ 100 0 0 m.l 2.l0 

MORIKERM S1AA&AIER 100 0 0 3.8 1.13 

HAk£O SOBT 100 0 4 2 2.1 t.~O 

SUllERFlSH 3 0 61 n 3 64.9 ~,11 

SUlu,n FUUlCDU 1 ., 0 31 122.9 5.37 

KQ$CKDXER 18 fa 222 1,37o.t m.26 

CF , C.tch IrlqlllftCl Inuhf of u.,lH l~ ""Ith thl Ipltln ." .. 't6I. 
~, ~, ~t ' IdUal ,.mnt Itn, f.u UI~ iu •• t4. 

Environmental Consulting Services. Inc. 



$upll n9 pltiOli • MOvtlllUm7 
Mo. of ... ~In· 20 
lotd .Inut .. mplld' 2~ 
fol~1 JUIP loluu ... ,1t6 Icublc Iftlfll -

1.1-18 

Table t.1-2 
Continued 

1401060 
g,tritul nil! ~tnJi~y Ot/aUUM cubic utml - U9." 

Inllill Plrern! 
. ',tein Cf l ~ DI 

tottl :tllW T~tli ttllh! ~Iln DI~IHy 

ColI'ct,4 tolhc\14 It' ("IIU Mlc Itltrtl 
........................ _.-_ .......... _-.. _ .. __ .-- ........ _-.---.-_ .. _ ... -.-_ ............. -............................................................ 

IlUE em IS 100 0 G til 161.3 806, ao 

A~£R!CAll EEl 0 0 100 m.o 7.1' 

AlEIIF£ 100 0 0 3.4 1,U 

SI~lm KllllFlSK 2 100 0 0 30.1 1'.28 

All~HIIC SILYE~510E 1 7S 2~ 0 12 21.4 8S.U 

XORIHERI PIPEFISH 100 0 '.1 7.1' 

WHIl£ 'ERCH , se 0 \2 2' ISI.2 118.49 

SIR1'£O lASS at II 0 , 98.1 il.26 

SilVER PERCII , 13 t 61 n.l 21.42 

alACK ORU" 1 100 0 0 2 331.1 14.28 

"A~60 SOBY 100 0 0 U 1.14 

$U~"eR MmtA 100 0 0 91.7 1.14 

HOICHOXU 3 100 0 0 37.1 35.70 

CF • titch frUII!ft(y {"lIlbt, of IItpl II In .hltb the .~ftl IS ;ppurldl. 
l, 0, 01 • lnltlll ,.runt thl, dud and 4anqld. 

Environmental Consulting Services. Inc. 



Smll~1 ~,rj~ • mm£t. 1m 
~~. o! Imln • l' 
foUl aInu!" mtlt4 • Ice 
T6t11 Dun velQ" IU~lt~ Irutle IGt",d • 

1.1-19 

Table 1. l-2 
Continued 

m,m 
Oltrttul mt. 4mUy nVtllllon cubit ntml • m.tl 

lnlthl hrCln\ 
1ptci tI tF L 0 OS 

1 otll iv.~tr 10ld VtltM II,., Du,lty 
Collt:lt~ Cot Itc hd 191 InflU Cg~tc ut.,st 

...... "'''' ........... _ ..... - ... - .. -.......... _ ...... _ ............... _ ...... _ .............. _ ................... -_ ...... _ .................. - .. "' ....... _ ........................ - ...... 

hut tRU 2 tOO ~ 1 ~.l 7.62 

Il\l:I~t1: H£AAIIS at Il I~ SQ.S Sl.J8 

AlUIH 100 0 0 18.7 \.5~ 

slIlm SK~' • " J3 21 194.0 :S.~2 

lAY AKtl!Gvr 100 3. , l.8i 

Slp.lm tilL/FISH 6 61 33 4 1'8,( j~.a 

ATlAMllt SIL~mm n 15 0 :0 101.8 H.II 

tllRmPINE SIImEtm 100 0 4.' 7.&2 

~Hm PERtH 21 12 27 m 5,128.5 2,'~U8 

smmms 100 ~ 0 If m.2 IlUI 

YEllOW PEf.C~ lOG 0 138.3 I. !O 

All1lirJe tROA([R n 7. 24 10 154.8 m.n 

ml1£ IMlEr 0 0 100 SS.4 I.'~ 

HO$CMCKEA $ 86 0 14 '205 25.13 

cr • Caleb Irrqvtnty (ft~,btr of JII~ln in WlI~h th, ,~"Iu I~Ptlrrdl. 
~, D, O' • lftltlll ptrtt~t Ihr, dnO 1"4 d,u~td. 

Environmental Consulting Services, Inc. 
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Tahle 1.]-3 
Honthly and annual percent of specimens lIve (1.). dead (D). and dam~ged (D*) 

for target species taken in i.mpingement sampling at Salem CWS during 1987. 

Blueb.c~ ""'edC"" Bay Yhit .. 
U .. X'ring Alewife Shad Anchovy P"'ch 

-ll... I. ~ ~ .. II I. 2 12- II 1. 11 12· II L 11 12- II L n p~ 

J"nullry 14 7J 14 14 7 86 0 14 l 0 1)7 33 576 68 3 30 
Feb ......... y 2 100 () 0 4 2S 2:> SO 61 () 10 '.10 
March 108 11. 14 12 Sl 81 1 12 ']1 8~ 4 11 166 38 6 56 

Art'll 6f> 41 26 33 1'.1 37 21 42 18 2~ 11 61 63 60 3) (, 918 sa 8 34 
HAy 13 62 1~ 23 6 50 50 0 13 )00 0 0 8~1 55 4S 1 164 49 22 29 
June 8 SO SO 1) 2.568 42 S8 0 )1 41 41 18 
July 2 ~O 0 SO i,674 58 41 1 14 29 43 29 
A1.g\l~'t 7~ 59 35 S 5 40 0 60 
S"pt"mber 1 0 0 100 2 SO 0 So 411 " 41 S I' 0 11 29 
Oe\:ob .. r 2 SO 50 0 Ion 0 0 190 6S 29 5 4 15 25 0 
Nove .. ~X' 1 )00 0 0 25 88 0 12 

D.""",b.t .. 15 117 0 13 2 100 I) 0 100 (I 0 721 72 2 27 -'. 

Annual 231 63 18 19 98 68 12 19 59 71 5 24 5,891 50 .(,S 2.H6 60 6 33 I 
N 

Stri~d Al;bntic 0 

Ih,u UeaUish Spot Cro"'1<~t' 

" L !) D" 11 L D D" n L D Do. n L D DO< --------
JAnuAry 6 8l 17 0 1.392 ~o 19 41 

Februat'y 6 100 I) 0 
l1JOrcb 2 100 (I 0 
April 6 100 0 0 
May 0 100 0 1 100 0 (I 2 ~() 0 ~O 

June 119 18 22 I Z 100 0 0 
July 100 0 (I 1.275 8) 13 2 3 3) 67 0 
August I 0 100 0 1.311 89 9 1 2 100 0 I) 

S"l'l:" .. b .. r 1 100 0 (I 3.519 94 5 I 
Oe~"b~1:' 9 89 11 0 218 85 6 9 
N~e .. bell' 9 89 11 0 
D.cembooII' 29 100 (I I) 70 7~ 24 

Annual 71 93 7 0 6,629 90 B 2 9 l.J 22 11 1.462 41 18 40 

Environmental ConSUlting Services, Inc . 
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Table 1.1-4 
Length frequency of blueback herring taken in impingement 

sampling at Salem Generating Station in 1987. 

l.tn9thl"t Jan. Feb ~, ~ lI.Iy J~" Jvl ~, s.1J t1::t lbv DIe 

51 ~ 5S 0 0 0 0 0 0 0 0 0 I) 0 I ii 
:!!i- &0 1 0 0 I) ~ I) 0 I) 0 0 I) 0 i'; 
6. - 6:l I 0 3 0 I) I) I 0 0 0 I) I ~ .; 

"- 70 3 2 10 I I) I) 0 0 t 0 0 4 ~) 

71 - ~ 1 0 U 6 I) 0 I) 0 0 I 0 l 
~ .. ; 
~,.: 
h: 

76 - SO 4 0 18 2 I) 0 0 0 0 0 0 3 
<::.': 

&l- as 2 I) 21 9 I) I) 0 I) 0 0 0 2 rif~ 
66- 90 a 0 12 8 I 0 0 0 I) 0 I) I ~~ :; 

9l - 9:l 0 I) 6 13 l 0 0 0 0 I) 0 0 
~ .i 

'Xi - 100 I) 0 • 7 I 0 I) I) 0 I) 0 .1) 
!.:'j 

101 - 1()5 0 I) .1 & I 0 0 0 0 0 0 0 
. 106 - 110 I) I) 0 2 I) I I I) 0 0 0 (I 

ttl - liS 0 I) I) I) 0 I 0 I) I) I) 0 I) 

116 • 120 0 I) 0 I) I) c I) 0 0 I 0 0 
121 • 11:'5 0 I) 0 I I) 0 0 I) I) I) 0 0 

126 - 130 0 0 I I) D I) 0 I) I) I) 0 0 
tll • [~ 0 I) 0 I) I) 0 0 0 I) 0 I) I) 

136 - no I) 0 0 0 0 I) I) 0 0 0 0 0 

IU - !~~ 0 0 0 0 0 I) 0 0 I) 0 I) 0 

1.6· I~ I) 0 0 3 0 0 0 0 0 0 0 0 

1St • t~ 0 0 I) I I I) 0 I) 0 0 0 0 

I~ - 1£0 I) 0 ~ I 0 0 0 0 0 0 0 I) 

1&1 • I~ 0 0 0 0 0 0 Q I) 0 0 0 0 

1" - 110 0 0 0 0 0 0 0 0 0 () 0 I) 

m-m 0 0 0 0 0 0 0 0 0 0 0 0 

176 - taO 0 0 0 () I 0 0 0 0 0 0 I) 

181 • t~ 0 0 0 0 I 0 0 0 0 0 0 0 

I$S - 190 0 0 0 0 0 0 0 0 0 0 0 0 
191 - 19'5 0 0 0 0 0 0 I) 0 0 0 0 0 

196· m 0 0 0 0 0 0 0 0 0 I) 0 0 

201 - 205 0 0 0 0 0 0 0 0 0 0 0 0 

<06 * 210 0 0 0 0 0 0 0 0 I) I) 0 0 

211 - 2t5 0 0 0 0 l 0 I) 0 0 0 0 0 

216 • t20 0 0 0 0 I 0 0 0 I) 0 0 I) 

221· m 0 (I 0 1 0 0 0 (I 0 0 0 0 

m - 2lQ 0 0 0 0 0 0 0 0 (I 0 0 0 

211 - m 0 0 0 i! 0 0 0 0 0 0 0 0 

a3& - 2\0 0 0 0 1 0 0 0 0 0 0 0 0 

241 - 2U 0 0 0 0 0 0 C 0 0 0 0 0 

246 - 250 0 0 0 Q 0 0 0 0 I) 0 0 0 

2!!1'~ 0 0 0 0 0 0 0 0 0 0 0 0 
2:4 .~ 0 0 0 0 0 0 0 0 0 0 0 0 

2&1 • 26l 0 0 0 I) 0 0 0 0 0 0 0 0 

m·m I) 0 0 0 0 0 0 0 0 0 0 0 
211· m 0 I) I) 0 0 0 0 0 0 0 0 0 
m·260 0 0 0 0 0 0 0 0 0 0 0 0 
2S1 - 25$ 0 0 0 0 t 0 0 0 0 0 0 0 

Environmental Consulting Services, Inc. 
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!&- 60 
61 • ~ 
(,0. 10 
71 - ,., 
70 • 80 
41 • &5 
&&- 90 
!I' 'I'S 
96 • 100 

101 • lOS 
106 • ItO 
III • I1S 
U6 - 120 
m'l25 
126 • 130 
Ill· IJS 
136 • 1\0 
I~I • 145 
14~. :~ 
I~I • I~ 
1~6 • 160 
161 • 163 
166 • 170 
111 • 175 
\76 • ISO 
IAI - 1M 
1&& - 190) 
191 • 195 
196 • zoo 
201· m 
~ - 210 
211 • m 
2:6· Wl 
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Table 1.1-5 
Length frequency of alewife taken in impingement 
sampling at Salem Generating Station in 1987. 

JIll F.~ ,.,.. Aar llay JUII M Auq So Oct 

I 0 0 0 0 0 0 I) 0 I) 

I) I) I) 0 0 0 I) 0 0 I) 

I) I) 3 0 0 0 I) 0 0 I) 

2 I 2 0 0 I) 0 0 0 0 
0 ! I 0 0 Q 0 0 0 I) 

I I 6 I) 0 0 0 I) I) I) 

0 I) 5 0 I I) I) 0 I I) 

I I) 6 2 I) 0 0 0 0 0 
1 I) 1 S 0 I) I) 0 0 0 
0 I) • 5 t 0 I) 0 I) I) 
I) 0 5 3 I) 0 I) I) I) 0 
I) 0 • 0 0 I) 0 I) I 0 
0 0 2 0 I) 0 I) I) I) I) 

0 I) J I 2 I) I) I) 0 I) 

I) I) I I 0 I) I) I) I) I) 
I) 0 I) I) 0 0 I) I) I) I) 

0 0 I) I I) I) 0 0 I) I) 

I 0 I) t 0 I) I) 0 I) I) 
I) I) I 0 I) I) 0 0 0 I) 
I) I) I) 0 0 0 I) 0 I) 0 
0 0 0 0 0 0 I) I) 0 I) 

0 0 0 0 0 0 I) 0 0 0 
I) I 0 0 0 0 0 0 0 0 
I) 0 I) 0 0 0 I) I) 0 I) 

I) 0) 0 0 0 0) 0 0 I) 0 
0 0 0 0 0 I) 0 0 I) I) 

I) 0 I 0 0 0 0 0 0 0 
0 0) 0 0 0 0 0) 0) 0 0 
0 0) 1- 0 0 0) 0 <I 0 0 
0 I) 0 0 0 0) 0 0) 0 0 
I) 0 0 0 0 0 0) 0 I) 0 
0 I) I) 0 0 0 0 0 I) 0 
0 I) I) 0 2 I) I) I) I) 0) 

/l<)v Cte 

I) 0 
0 0 
I 0 
I) I 
I) 0 
0 I 
I) 0 
0 0 
I) I) 

0 I) 

0 I) 

0 I) 

0 I) 

I) 0 
I) I) 

0 I) 

I) I) 

I) I) 

0 I) 

0 0 
0 0 
0 0 
I) 0 
0 I) 

0 0 
0 0 
0) 0 
0 0 
0 I) 

0 I) 

0 I) 

I) I) 

I) 0) 

Environmental Consulting Services, Inc. 
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I' w 
&:! 

8b- 9G 
91 • 9S 
96 • 100 

101 • lOS 
106 - 110 
III • 115 
11& • 120 
121 • 125 
12G '. 130 
III • I~ 
136 • 1'0 
1'1 • 14$ 
1'6 • ISO 
1$1 .!~ 

l!6' ~ 
22:' ~ 
<'26 • ~ 
m·~ 
m· 240 
~.I • ~.5 
~46 • 2SO 
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Table 1.1-6 
Length frequency of American shad taken in impingement 

sampliog at Salem Generating Station in 1987. 

JUt Fn ~1" All!' ~y Jyft J~I Ayg Sto O::t Il<w 

0 0 0 0 0 0 I) 0 0 I 0 
0 I) 2 2 0 I) 0 I) 0 0 0 
0 I) 4 6 I) 0 0 I) 0 0 0 
0 I) 3 J 0 0 0 I) I) 0 0 
0 0 I e 2 0 I) I) I) C) I) 

0 I) I I 1 0 I) 0 I) I) 0 
0 0 2 0 4 0 0 0 0 0 0 
0 I) I 0 3 I) 0 0 I) () I) 

I) 0 J I) 0 0 0 0 0 0 0 
0 0 I) I) 0 I) 0 0 0 0 0 
0 I) 2 0 2 0 0 0 I) 0 0 
0 I) 0 I I) 0 0 I) I) I) C 
I) 0 I 0 (I I) I) 0 I) 0 I) 

0 0 () 0 1 I) 0 0 0 0 0 
0 I) I 0 I) 0 0 0 0 0 0 

0 0 1 0 0 I) 0 I) I) 0 I) 

0 0 0 0 0 0 I) 0 0 0 I) 

0 0 0 0 0 0 I) 0 I) 0 I) 

0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 I) I) I) I) 

I) 0 0 0 0 0 0 0 I) (I I) 

0 Q 0 I 0 0 0 0 0 0 0 

~ 

I) 

0 
I) 

0 
I) 

I) 

0 
0 
0 
0 
0 
0 
I) 

(I 

I) 

I) 

0 
I) 

I) 
I) 

0 
0 

Environmental Consulting Services, Inc. 
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~h!.' 

26- )0 

31 ~ 3S 
36- ~ ,,- 45 
~~ ~ 
51 • ~ 
$- ~ 
61 • ~ 

". 10 
11- 7$ 
7&- ao 
lI- es 
1'. 90 
91· 'J5 
96 • 100 
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Table 1.1-7 
Length frequency of bay anchovy taken in impingement 

sampling at Salem Generating Station in 1987. 

JII'I ftll I!aI' ~ If.ty J~ M ~ Sell !let Iir;N 

0 0 0 I) 0 I) I) 1 1 0 0 
0 0 I) 0 0 I) 0 1 0 I) I) 

I) I) I) 0 0 ~ 0 0 I) e I) 

0 0 I) 0 I I) t 1 6 1 0 
2 I) 0 2 7 $ 4 I a 1 I) 

0 I) 0 7 24 t4 It • 14 0 I) 
I) I) 0 10 67 i7 ~ I IS :5 () 

I) I) I) t6 115 149 173 11 U 12 0 
0 I) 0 , 149 361 292 11 94 e7 I) 

0 0 0 , 145 "' m 13 m so 0 
0 0 0 3 1" ~ 240 • 74 48 0 
1 0 0 :5 83 282 12S 2 2a 15 0 
0 0 0 J » ~ 20 0 , 2 0 
0 I) 0 0 I 9 5 0 0 0 0 
0 0 I) I) 0 ~ 0 I) 0 0 0 

~ 

0 
I) 
I) 

0 
I) 
I) 
O· 
0 
I 
0 
0 
0 
0 
0 
0 

Environmental Consulting Services. Inc. 

, . 
, : 

; ; 

!i 
t~l 
!~.:! 
:; 

P 
;'.: 
t i 

; .j 

i 
I 

I 



lIngihC_t 

26- JO 
Jl - :5 
.)fl- ~ 

41- .\lI 
46- !lO 
51- ~ 
:6- $0 
&1- ~ 
E&. 70 
71- ~ 

7&- &0 
.1 - " 
as- so 
91 - 95 
')& • 100 

101 • I~ 
106. • 110 
111 - itS 

"' • 1£0 
121 - IZS 
1e6 • I)) 
131 - 1:5 
136 - 140 
HI·H5 
146 - t!!O 
151· I~ 
1~ • 160 
1&1 • l~ 
ISS - 170 
m- tn 
17& • leo 
lal • 1~ 
186 • ISO 
191 • I~ 
I~· 200 
2111 - 205 
20& • 210 
211 • 2lS 
au • 220 
221 • 22S 
a-m 
231-tlS 
~. t40 
241 • 24$ 
~.2S0 

2:11 - m 
!I&-IIO 
t61 - 2iS 
e64' m 
271-m 
m-280 
!II • 2fIS 
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Table 1.1-8 
Length frequency of white perch taken in impingement 

sampling at Salem Generating Station in 1987. 

1t11 F'~ IV IV Illy lilft M ~O I!It\l D:t MIw 

0 ., 0 0 0 I 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 2 ., 0 0 0 ~ 0 ., 0 
t 2 0 1 0 0 0 0 0 0 0 

16 7 .l r7 t 0 0 0 0 0 0 

51 7 7 $1 7 0 0 0 0 I 0 
a:J 13 5 100 7 0 0 0 0 0 I 

123 II 10 141 4 0 0 0 0 0 I .,. 5 Ie U!l! 17 0 0 0 0 0 0 

8l , 17 n 14 0 0 0 0 0 I 
II t 11 .\lI 10 0 0 0 0 0 I 

" 0 10 44 , 0 0 0 0 0 I 
11 0 7 I!J • 0 0 0 0 0 I 
2 0 7 IS 4 0 0 0 0 0 1 

3 0 3 7 4 0 0 0 0 0 , 
0 I 1 ~ 2 0 0 0 0 0 I 
1 0 e , 2 0 0 0 0 0 4 

3 0 2 , 0 I Q 0 0 0 3 
3 0 & , 1 0 0 0 0 I I 
2 0 5 S 2 0 0 0 0 0 2 
3 0 5 7 • 0 0 0 0 0 0 

0 0 5 9 , I 0 0 0 0 I 

I 0 5 4 l I Q 0 0 I 0 

1 0 1 , 3 ! 2 0 0 0 0 

0 0 10 10 5 • 0 0 I 0 0 
I I 3 7 , 1 • 0 I) 0 0 
e t , 3 , 0 I) 0 0 0 0 

I 0 , 0 , Q 0 0 0 0 I) 

0 I) 1 1 I 0 G I 0 0 0 

I I) Q ~ l 0 2 0 0 0 I) 

0 0 I • 4 I 0 I) I) 0 0 

0 2 e l 3 0 0 0 I 1 0 
0 0 3 3 4 0 0 2 I) I) 0 
0 1 0 0 S ! 1 I I) I) 0 

0 I) 0 4 , 0 I 0 I) I) 0 
I) I 1 0 I I) I 0 1 I) 0 
I) 0 I) 0 a 0 1 0 I) I) I) 

I) 0 II I 0 0 II /J I I) I) 

I) I 0 2 0 0 0 I) I I) 0 

0 0 I) I I 0 0 0 0 0 I) 

I) I) 0 ~ 0 I) I) 0 0 0 0 
0 0 0 0 0 I) 0 I 0 0 0 
0 0 I) I) 0 I) 0 0 0 I) 0 
0 0 0 0 0 0 0 0 0 0 0 

~ 0 0 0 0 I) I) 0 I 0 I) 

I) 0 0 0 0 0 0 0 0 0 I) 

I) 0 0 0 1 0 0 0 0 0 0 
0 I) 0 0 0 0 I) 0 0 0 0 
0 I) 0 0 0 0 0 I) 0 0 I) 

0 0 0 0 I I) 0 0 I) 0 I) 

o.e 

0 
0 ., 
0 

10 
l!r. 

" 11 
1M 
IJ<! 

71 
~ 
2'J 
le 
II 
7 

22 
17 
9 

10 , 
10 
I 
2 
0 
2 
2 
I 
0 
0 
0 
0 
0 
0 
I) 

I 
0 
0 
0 
I) 

0 
I) 

0 
I) 

I) 

0 
;) 

I) 

0 
0 
0 
0 
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~- GO 
61 - 55 
66- 70 
n- 7! 
7&- &0 
81 - 85 
116- 90 
9t - ~ 
'Xi. 100 

\01 • 10$ 
106 - Uo 
til· W5 
116 • 120 
121 • 125 
!Z6 • 130 

221 • 2Z5 
22S. 2!O 
C'JI • 2J:! 
m - 240 
241 • 24~ 

~~-~ 
251- m 
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Table 1.1-9 
Length frequency of striped bass taken in impingement 

sampling at Salem Generating St-ation in 1987. 

J.n reo ~~ IlIo' ~y Jun M t\.ii s.~ Ikt /bi 

0 I) I) ! 0 0 I) a I) 0 11 
0 I I) I I) I) I) 0 0 I) (I 

I 1 0 e I) I) I) I) I) I) I) 

I) I I) I) I) I) I) I) I) I) 1 
l I) I) I) I) 0 I) 0 I) I 1 
1 2 0 I) 0 0 I) I) I) 0 ~ 

1 I) I) I) I I) I) 0 1 2 I) 

I) I) I) I 0 I) I) I) I) I) t 
I) I) I I) I) I) I) I) II I I 
0 I) () I) I) 0 0 I) I) 2 I) 

0 I) I) 0 I) Q I) 0 I) I 1 
I) I) I) I) I) I) I) 0 I) I) I 
I) () I) I) 0 Q 1 I) I) I 0 
I) 1 I) I) I) I) I) I) I) I t 
I) I) I) I I) I) I) I) I) I) I) 

I) Q I) I) I) I) I) I I) I) I) 

I) I) I) I) I) I) I) I) I) I) I) 

I) (I I) I) I) I) 0 I) I) 0 I) 

I) I) I) I) I) I) 0 I) I) I) I) 

I) I) I) I) I) I) I) I) I) I) I) 

I) I) I) I) I) I) I) I) I) I) I) 

I) I) I I) I) I) I) I) I) 0 I) 

~ 

0 
I) 

2 
~ 
4 , 
2 , 
6 
I) 

I 
I) 

I) 
I) 

I) 

I) 
I) 

I) 

I) 
I) 

I) 
I) 

Environmental Consulting Services, Inc. 
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Table 1.1-10 
Length frequency of weakfish taken in impingement 
sampling at Salem Generating Station in 1987. 

ltnqtlll.' h~ F,b III,. AI/I' ''''y lUll Jul Au, S9D De\ ,",v ~ -_ ... - ..... _--------
2£- 30 0 0 0 0 0 I 0 0 0 0 0 0 
31 • 3'5 0 0 0 0 0 0 0 I 0 0 0 0 
31.. 40 0 0 0 0 0 2 0 :I t 0 0 0 
4\ « 45 0 0 0 0 0 0 I 10 I 0 0 0 ,,- ~ 0 0 0 0 0 l ~ 34 S 0 0 0 
~I • S5 0 0 0 0 0 13 l~ lOb 11 1 0 I) 

!l.- 60 0 0 0 0 0 O'i 3J 181 ~ 2 0 0 

&I- tS 0 0 0 0 0 $\ At 180 ~ $ 0 0 
u,. 10 ~ 0 0 (I 0 51 121 leJ 96 7 0 0 

71 « 75 0 0 0 0 0 IS 1!9 91 114 10 0 0 

n· ~ 0 0 0 0 0 6 169 S9 I~ 15 0 0 ,. 

al· I~ 0 0 0 0 0 0 ISS 37 149 , 0 0 L 
e&- ~ 0 0 0 0 0 0 I~ ~. 1&7 " 0 (l H 

". ~ 0 0 0 0 0 0 102 1'1 I~ 10 0 0 f:;: 
F~: 

96 - 100 0 0 0 0 0 0 M 6 H() t1 () 0 :-.~ 

t ~ 
10\ • lOS 0 0 0 0 0 0 ~ e 78 27 0 0 r lOG - W) 0 0 0 0 1'1 0 3a IJ 38 30 0 0 

III • lIS 0 0 0 0 0 0 Z9 11 II 29 0 0 
IU.- I~ 0 0 0 0 0 0 1& 9 14 14 0 0 
UI« I~ 0 0 0 0 0 I , (, 5 8 0 0 
126 - 130 0 0 0 0 0 0 5 II 9 & 0 0 
131 • IlS 0 0 0 0 0 0 l 4 I 1 0 ~ 

m -I~ 0 0 0 0 0 0 0 , I 1 0 0 ~ ~ 

1'1 • I~' 0 0 0 0 0 0 I • l 0 0 0 ,! 

14' • 1:10 0 0 0 0 0 G 0 3 3 I 0 0 
lSI - ISS 0 0 0 0 0 I 0 0 I 0 0 0 
154 « 16' 0 0 0 0 0 2 0 a I 0 0 0 
161 • 1£5 0 0 0 0 0 Q II n , I 0 0 

I" - 170 0 0 0 0 (I 0 0 7 13 0 0 0 
l7I-m 0 (I 0 0 0 0 0 S 11 I 0 0 
17' • 180 0 0 0 ( 0 0 0 1 J IS 0 0 0 
181 - 185 0 0 0 0 0 0 0 3 I' 0 0 0 
18' • I'.» 0 0 0 0 0 0 0 1 4 0 I) 0 
191 - I~ 0 0 0 0 0 0 0 1 2 I 0 0 
19& • eoo 0 0 0 0 0 0 0 0 0 0 0 0 
201 « ~s 0 0 0 0 0 2 0 1 0 0 0 0 
~. 210 0 0 0 0 0 I 0 0 0 I 0 0 
211 • m 0 0 0 0 0 0 0 0 0 0 0 0 
t16· m 0 0 0 0 0 0 0 I 0 0 0 0 
~I ·22S 0 0 0 Q 0 \) 0 0 0 0 0 C 
22.« m 0 0 0 0 0 0 0 0 0 0 0 0 
at - 2lS 0 0 0 0 0 0 0 1 0 0 0 0 
m·~~ 0 0 0 0 I I 0 0 0 0 0 0 

~·m 0 0 0 0 0 0 0 0 I 0 0 0 

291 - m 0 0 0 0 0 0 0 0 0 0 0 C 
t9'-300 0 0 0 0 0 0 0 0 0 0 0 0 
301 • lOS 0 0 0 0 0 0 0 0 0 0 0 0 
~. 310 0 0 0 0 0 0 0 0 0 0 0 ~ 

311 • lIS 0 0 0 0 0 0 0 0 G 0 0 0 
31'·320 0 0 0 0 0 0 0 0 0 0 0 

406 • HO 0 0 0 0 0 0 0 0 0 0 0 

~. - '90 0 0 0 0 0 0 0 0 0 

Environmental Consulting Services, Inc. 
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I" • 170 
111 • I" 
m -leo 
181· ISS 
I!' - 190 
m· ISS 
I~ ·200 
20\· ~ 
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table 1. [-If 
Length frequency of spot taken in impingement 

sampling at Salem Generating Station in 1987. 

Jan Fib IIlr a;ll' !loy JIIft M A~, s.p o.:t 

I) 0 0 {) {) I 0 I) 0 0 

0 0 0 0 2 {) 1 0 0 0 

0 {) 0 0 {) I {) . {) I) 0 

0 0 0 0 0 0 I 0 {) 0 

0 {) 0 0 0 0 0 0 0 0 

0 I) 0 0 0 0 0 I {) 0 

{) 0 0 0 0 0 0 0 {) 0 

0 0 0 0 I) 0 {) I 0 0 

Noll Dt<: 

0 0 
0 {) 

0 0 
{) 0 
0 0 
0 {) 

0 0 
I) {) 

Environmental Consulting Services, Inc. 



1.M>9~111'" 

21 - e'l 
Si- lO 
31 - ;IS 

36- 40 
41 • 4$ 
0\6- 150 
51 • !)S 

s- r.o 
,,~ &5 
66- 70 
71 ~ 7S 
76- ~ 

.1 - 6$ 
&6- 90 
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Table 1.1-12 
Length frequency of Atlantic croaker taken in impingement 

sampling at Salem Generating Station in 1987. 

J"" Feb l'Ir IV' ~ lUll M ~ Rep Od Ib'f ~ , (I 0 0 0 0 0 1'1 0 0 0 0 
II (I 0 0 1'1 0 0 1'1 1'1 0 0 I 
70 0 ~ 1'1 0 0 1'1 e 1'1 0 0 0 

ttl 0 I) 0 0 1'1 1'1 0 I) 0 0 0 
m I) 0 0 0 0 0 0 0 0 0 Z 
Dl I) I) 0 (I 0 (I 1'1 0 0 0 « 
246 0 I) 0 0 0 0 0 0 0 (I 12 
121 0 I) I) 0 I) 0 0 0 0 0 21 , I) 0 (I 0 1'1 0 0 1'1 I) (I U 
e 0 0 1'1 0 1'1 0 0 I) 1'1 0 3 
0 0 0 1'1 1'1 1'1 1'1 0 1'1 0 1'1 • 0 0 1'1 1'1 0 0 0 1'1 (I 0 1'1 t 
0 0 0 1'1 1'1 0 0 0 1'1 0 0 a 
0 1'1 0 0 0 1'1 0 0 0 1'1 1'1 I 

Environmental Consulting Services, Inc. 
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Mean density. by sampling date, of American shad taken in impi.ngement 
sampling at Salem CWSduring 1987. 

Figure 1.1-7 

Environmental Consulting Services, Inc. 

"'-,aa""·":;'.'''.'''''·'·,~,W·N·' " 

. 
~ 

I 
I.o.l 
0'-



BAY ANCHOVY 
4.5 

SALEM CWS IMPINGEMENT 

4.0 

3.5 
,.-.. 
M 
E 
to 3.0 w --,....., 
-"""::111 z-o 2.5 ....... c: 
~g 
_::J 
(.1)0 2.0 z.c: wI-
0"""" 

Z 1.5 
i5 
:::;; 

1.0 

0.5 

0.0 $ iiJ rfJ l' '-g ~ 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1987 

Monthly mean density (n/IR6m3) of bay anchovy taken in impingement 
PUBLIC SERVICE £LP;crRtC At;!) GAS COMPANY Isampl ing at Sal em C\.]S during 1987. 

Figure 1.1-8 

Environmental Consulting Services, Inc. 

-• .... 
I 

\JJ 
-.l 



......... 
t') 

E 
<0 
h.J 

'-~ 
Z~ 
'-'" c 
~g __ :J 
(1)0 
Z.c: 
WI-
0'-"" 

Z 

lS 
2: 

13AY ANCt-IOV',( 
SALEM CWS IMPINGEMENT 

12 -.-------------------------.-----------------------------------------

10 -

8 -

-
I II II I 

. 
6 -

4-

: ~:.-___ ~ _____ .,~.ailll~M~~~J~ 11~,.~.JJ~lL.--r--_-" 
() 1 --,Joo 22 --Feb 14 -ApI- 05-- Jun 27--Jul -Il--Sep OB-- N.jV 30--Dec 

1987 

PUBLIC SERVICE ELeCTRIC ~;o GAS COHfANY 
Mean density, by sampling doce, of bay anchovy taken In impingement 
sampling at Salem CHS during 1987_ 

Figure 1. 1-9 

Environmental Consulting Services, Inc_ 

.. __ +".~~~_,_._._~.~.~._'__ __ .. __ .....:...:._._.:__ .• _'_ •. ~'_'_..;...;.'_'_'_:.._, .. : .... __ ~.:...:...:. .. ,_ ........ ,__'_'..:....._._.~ __ . __ . __ .. ~ ______ , .. _______ ---_--_-~:~_.:.:.'~:~~::~_.::.' ··'''·-'·~··'·'·;_:,::··:~~~:;:c.:;::'::=·~.::_:..:;:::~:_ .. _ 

..... . 
-" 
I 

\)j 
co 



r-... 
r') 

t 
(!) 
w 
'"" r-... 
'-.:111 
Z"O 
"-"I: 

(.:~ 
_::1 
(1)0 
z...c:: 
wI-
0""'" 

Z 
4) 
~ 

WHITE PERCH 
SALEM CWS IMPINGEMENT 

2.8~------------------~~~~==~------------~ 

2.4 

2.0 

1.6 

1.21\ / \ I I 
0.8 

0.4 

0.0 I ~ iii iii Ii! ~ 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1987 

Monthly mean density (n/IE6m3) of white perch taken in impingement 
PUBLIC SERVI CIi: EL£C11ttC At:!) GAS COMPMY I samp li ng a t Sa I em CWS du ring 1987. 

Fi~ure 1.1-10 

I 

Environmental Consulting Services, Inc. 

,..,. . ..... 
J 

\>.l 

'" 



'" n 
E 
\0 
W 

Z" z{5 
-c 
~g 
-=> 
UlO 
Z.c wI
C-

~ 
~ 

WHITE PERCH 
SALEM CWS IMPINGEMENT 

1 1 

-

-

8 -

-

6 -

-

4-

-
2 -

o l.Lk'-lJJ1Jwm..-_ ... _._.,--"._,-".,. __ J...JJ 
01-Jan 22-Feb 14-Apr 05-Jun 27-Jul 17-Sep 08-Nov 30-Dec 

1987 

PU8LIC SERVICE El.ECTRIC IJID GAS COHPANY 
Mean density, by sampling date. of white perch taken in impingement 
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Figure 1. 1-11 

Environmental Consulting Services, Inc. 

--" . 
--" 
I ..,.... 
o 



,..... 
r') 

E 
«) 

w 
.-
"z 
'-" 

~ 
iii z 
w 
o 
z 
t:5 
:::!: 

STRIPED BASS 
SALEM CWS IMPINGEMENT 

160~--------------________________________________ ~ 

140 

120 

100 

80 

60. 

40 

20 

01 "I "tr ~ £tl 7 ;( 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1987 

PUlItIe S£IW1CE EL£cnuc At:!) CAS COKPANY 
Monthly mean den~ity (nilE6m3) of striped bass taken in impingement 
sampling at Salem CHS during 1987. . 

Figure 1.1-12 

Environmental Consulting Services, Inc . 

.... _ n • •••••• _ .• _ .... ~ •• v '" " 

0',"_' .,,:~ .,:"~~,:,, .... '._ _._._, '. __ .'~" _____ '_' __ H_ •••• _, .... -'-'- ... , ••••• '-.-'---_ ••• , • ...:. •••• ,., •• _ ......... ,-_. 

...> . 
-' 
I 
~ ...,. 



,..... 
t'} 

E 
(0 
t.J .... --, 
Z 
'-"' 

(; 
Vi 
Z 
hJ 
a 
z 
l:i 
~ 

s-rRIPED BASS 
SALEM CWS IMPINGEMENT 

500 -r-·---------------------__________________________ ..... -

400 -

300 -

200 -

100 -

o -1-I-IL..LI,-I...J..,.--.--..J.. __ .,.J...... __ ..... J.JL1,U __ 1l. 
01 -Jon 22-Feb 14-Apr 05·-Jun 27-Jul 17-Sep OS-Nov 30--0ec 

1987 

PUBLIC SEIlVICE ELECTR1C Al;O CAS COMPANY 

Mean density, by sampling date, of striped bass taken in impingement 
sampling at Salem CWS during 1987. 
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Mean density, by snmpling date, of spot taken in impingement sampling 
at Salem C\.;rS during 19R7_ 
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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-rom 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 dens~ties were expressed as number per 100m3 , 
computed bY3dividing the ~umber of species taken by the volume 
fi~tered (m ) and multiplying that quantity by 100. Mean 
density was calculated by dividing the total number of specimens 
in samples by the total sample volume filt3red. Entrainment 
3bundance data was summarized by collection week, and the date 
listed in the table and figu~es is the mid-point of the 
collection period. Sample collection and processing procedures 
a~e described in greater detail in the Procedures Manual for 
3!6(b) ~tudies dated April 7, 1982. 
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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 eggs, 7,545 larvae, 65 
juveniles and 60 adults was taken at SGS 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 (T~ble 1.2-2; Fig. 1.2-3). Weekly mean density 
of eggs (nj100m ) 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 1.2-2i 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 rom TL 
(Table 1.2-4). Specimens ranging from 2.1 to 10.0 rom TL 
were predominant. 
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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 15i 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. 



1.2-4 

Table 1.2-1 
Summary of physicochemical data and density of fish eggs t larvae 
juveniles, and adults taken in entrainment abundance collections 

at the SGS circulating water system (CWS) intake during 1987. 

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 

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 

173,228 
196 

7,545 
28 

65 
1 

16 

60 

173,424 
7,573 

82 
60 

Density (n/l00rn3) 

2,145.90 
2.43 

93.47 
0.35 

0.81 
0.01 
0.20 

0.74 

2,148.33 
93.81 
1. 02 
0.74 
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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. 

Oat! 4111187 ~/17I87 4/17181 4/20/87 4120/87 
TiM! SOO 1100 1400 931 1228 
L{lcltlon 122R 122A 122A 122A 12211 
Tid. Ebb 2 Flood 2 Flood 2 Ebb I Ebb Slick 
Tidal £1. (ttl 90.5 93.5 94. '3 . 91.0 89.5 
TI!1IIP. leI 11.0 13.0 13.0 13.5 13.:5 
S.l. Ipptl 4.0 ~.O 4.0 2.0 0.:5 
Vol. Fllt,rtd(M3) ~.2 70.0 ~.O 9',0 73.0 

4/20/81 
1~~ 

122A 
Flood 1 
92.S 
H.O 
Z.O 

64. 0 

----------------------------------------------------------._----------------------------------------------------------------
EGGS. 

LRRVAEI 

JlNENILESI 

~m: PERCH 0.00 0.00 0.00 1.06 0.00 0.00 

ADltTBI 

Environmental Consulting Services, Inc. 

...... 
1\) 
I 
Vt 



Date ~/2"/B7 
Tim, 905 
lecatlon 1221\ 
Tld~ Flood 2 
Tidal EI. (ft) 9".6 
Tlmp. leI I~.O 
S31.lpptl 2.0 
Vol. Filt,r,dlMlJ 53.0 

faGS. 

LARVAE, 

JlN'ENILESI 

~DI..lTSl 

"/2~/B7 

1202 
122~ 

Ebb I 
91.3 
1t5 
~.O 

56.0 

T<'Ible 1.2-2 
Continued 

"/24/87 
1-\~& 

122R 
Ebb 2 
88.0 
1~.O 

2.0 
53.0 

"/27/B7 
7~1 

leeR 
Flood 1 
89.9 
12.0 
0.0 

5<>.0 

~/27187 1t/27187 
lO:i& 1'00 
lE2R le2R 

Flood 2 Ebb 1 
9".5 93.0 
13.0 l~.O 

".0 4.0 
6~.O 55.0 

Environmental Consulting Services, Inc. 

-" 

l\) 
I 
0' 



D;ate '51 1/87 '51 1/87 
Tillie 836 1206 
Location 122R J22A 
Tid, Ebb 2 Flood 2 
Tldlll El.lft) 89.0 92.7 
Tll!llp. leI 13.0 14.0 
SI)./pptl ~.O 4.0 
Vol. Ftlt.r,dIM3) 86.0 ~3.0 

Table 1.2-2 
Continued 

51 1/87 
1~17 

J22R 
Ebb I 
93.4 
14.0 
4.0 
~.O 

'5{ 0\/81 
906 

12211 
Ebb 2 
90.0 
H.O 
~.O 

~.O 

51 H8l 5/ '+/87 
1200 1503 
122A I221l 

Flood 1 FloO'.! 2 
90.6 93.2 
ItO Ito 
~.O 4.0 

67.0 !50.0 

---------------------~----~-.----------------------------------------------------------------------------------------------

ESSS, 

LARVAE. 

JWEHIlEB. 

RDlUS, 

BAY ANOmY 3.49 0.00 0.00 2.00 t.49 0.00 

Environmental Consulting Services, Inc. 

-'. 

N 
I 

-....J 



D3il! 51 8/87 51 8/B7 
Tilll' B5~ 1146 
Loc,tlon Je2R 122R 
Tide Ebb 1 Ebb 2 
Tidal EI.Ift) 92.S 8'3.9 
TlllIp. Ie) 15.0 15.0 
Sill. (pptl 6.0 6.0 
Vol. Fllt!rtdlM31 61.0 50.0 

Table 1.2-2 
Continued 

'JI 8/87 
H52 
122A 

Flood 1 
83.0 
15.0 
5.0 

'J6.0 

S/lt/a7 
B23 

l22R 
Flood 2 
92.0 
12.0 
8.0 
~.O 

5/11/81 5/11187 
1115 1421 
l22R IE2r! 
Ebb 1 Ebb 2 
93.0 91.0 
12.0 13.0 
8.0 a.o 

'J~.O 51.0 
____________________________________________________ w _______________________________________________________________________ 

EGGSI 

LARVAE, 

JWENllEB. 

IlIMTSI 

BAY ANalJVy 0.00 4.00 1.19 0.00 1.85 0.00 

Environmental Consulting Services, Inc. 

...:.. . 
I\) 
I 

ex> 



Date 5/15/81 5/15/81 
Tim!! 71:5 101~ 

l(lclt ion 12eR 122A 
Tid, Ebb 2 Flood 1 
lIdll n. 1ft I 88.1 91.5 
Tmp. Ie) 18.0 18.0 
Sll.(pptl 6.0 6.0 
Vol. Fllt.r~d(m3) ~.O :50.0 

Table 1.2-2 
Continued 

5115/87 
131~ 

I22A 
Flood 2 

93.:5 
IB.O 
6.0 
~.O 

5/18/87 
a,8 

I22A 
Ebb 2 
88.~ 

19.5 
5.0 

:lO.O 

5/18/87 5/18/87 
1145 1m 
I22A I2CA 

Flood 1 Flood 2 
88.:5 93.0 
20.0 20.5 
5.0 6.0 

65.0 58.0 

--------------~-------------------------------~----.-------------------------~+---------------------------------------------

EBBS, 

UlIlVAEt 

JWENllESI 

j:\IlQTS. 

£:lAY ntUIlVY 8.00 0\.00 0.00 0.00 1.5~ 0.00 

Environmental Consulting Services, Inc. 

.... 
N 
I 

-...0 



Dale 5/22/87 5/22187 
TlIlI. 832 1129 
location 122A 122A 
Tid. Ebb I Eb~ 2 
ltdal El.lftl 93.8 8".~ 
Trnsp. Ie) 18.5 . 19.0 
Sal. Ippt) B.O 6.0 
Vol. Ftlt,r,d(M31 56.0 50.0 

Table 1.2-2 
Continued 

5/2Z/87 
1342 
122A 
Ebb 2 
B8.0 
19.0 
6.0 
~.O 

5/26/87 
735 

122A 
Flood 1 
90.1 
18.0 
6.0 

50.0 

5/26/87 5/26/87 
1026 1330 
I22A mn 

Flood 2 Ebb 1 
93.0 92.0 
19.0 19.0 
8.0 8.0 
~5.0 ~.O 

--------------------------.--------------------------------------------------~-~-----------------~-----------------.--------

E66SJ 

MYIitOllVY 3.57 0.00 0.00 120.00 I.B2 62.00 

LARVAE I 

JINENILESI 

ADttTBI 

BAY IVOIOVY 1.79 0.00 0.00 6.00 0.00 0.00 

Environmental Consulting Services, Inc. 

...... . 
N 
I 
-' 
0 



Table 1.2-2 
Continued 

-------------------_.-------------------------------------------------------------------------------------------------------
Date 5/29/87 5/29/87 5/29/87 61 t/87 61 t/87 61 1187 
Time 729 lQ20 1517 1300 1502 1636 
LocaHon I22A 122R 1221l 122A J2211 IF2A 
Tide Ebb 2 Flocd 1. Flood 2 Flood 1 Ebb I Ebb 1 
Tidal El.m) 87.9 91.0 93.0 91.5 93.0 93.0 
Trmp. Ie) 20.0 20.0 21.0 22.5 22.5 22.0 
Sal. (pptl 4.0 ~.O 4.0 6.0 6.0 .8.0 
Vol. Flltered(M)) :50.0 :50.0 :50.0 :50.0 ~2.2 ~0.0 

----------------------------------------------------------------------------------------------------------------.-----------
EGGS. 

BAY RNCOOVY 86.00 16.00 50.00 76.00 91.95 1~0.00 

LARVAE I 

WEAKFISH 2.00 0.00 2.00 4.00 0.00 0.00 

JUVENILES, 

AOtlTBI 

BAY ANCHOVY 4.00 0.00 0.00 0.00 0.00 0.00 

Environmental Consulting Services, Inc. 

~ 
I 
-' 
-' 



Table 1. 2-2 
Continued 

---------------------_._---------------------------------------------------------------------------------------~------------

Date 6/ 5/87 61 5/87 61 5/87 61 8/87 61 8/87 61 8/87 
Time 85() J209 HS7 B22 1119 m~ 

Location 122A I22A J22A I22A le2A mn 
Tid!! Ebb I Ebb 2 Flood 1 Flood 2 Ebb 1 Ebb Shek 
fiLial EI. 1ft} 90.S 8e.l 91.2 93.~ 89.9 BB.O 
T~p.IC) 22.0 22.0 22.0 21.5 22.5 23.0 
Sal. lpptl 6.0 S.O 6.0 B.O 6.0 .4.0 
Vol. Filt!red(m3) ~.O ~O.O 60.0 50.0 50.0 :50.0 

----------------------------------------------------------------------------------------------------------------------------
EOOSI 

MY ANOlOVY 6232.00 7'14.00 635.00 2H.OO J9:c?00 8\.00 

~mFISH 6.00 0.00 0.00 0.00 0.00 0.00 

LARVAE. 

~ISH 2.00 0.00 0.00 0.00 0.00 0.00 

JlM:HIlEBI 

Atu.TSI 

BAY AtOWY 2.00 2.00 1.61 0.00 0.00 4.00 

Environmental Consulting Services, Inc. 

. 
N 
I 
-> 
N 



Tahle 1.2-2 
Gontinu('d 

\ 
____ ~ _______ ~ ________ M ______________________________________________________________________________________________________ 

D~te 6122/87 6/22/87 £';22/67 6126/87 6/26/81 6/26/87 
Time 900 1214 1521 906 1153 H53 
Loc.tlon 122A 122H J22A 122A 122A I?PA 
Tid!! Flood 2 Ebb 2 Ebb 2 Flood 1 Flood 2 Ebb 2 
Tidal El. Ut) ':ItO 90.5 88.2 ':11.5 '.H.O 91. () 
Trmp. leI 20.0 25.0 26.0 2to 2~.O 2~.0 

Sal. Ippt) 8,0 9.0 B.O 6.0 8.0 .8.0 
Vol. Fl1tered(M3} 50.0 50.0 50.0 ~.O 69.2 ~l.O 

--------------------------------------.. ----------------------------------------------------------------------------_.------
E66SI 

BAY ANOmy 7998.00 515-'.00 61148.00 H3oo.oo 13689.31 M82.35 

WEAKFISH 40.00 30.00 12.00 98.00 92.~':I 5~.90 ~ . 
N 

UlRVAE, I 

'vJ 

BAY ANCHOVY 50.00 20.00 00.00 370.00 355.49 33.33 

JlNENILES, 

BAY ANCI(NY 0.00 0.00 0.00 0.00 1.45 1.96 

Wfl1HF1SH 2.00 2.00 2.00 0.00 0.00 Q.oo 

AlUTS. 

BAY A'O(NY 2.00 0.00 0.00 2.00 0.00 0.00 

Environmental Consulting Services, Inc. 



Table 1.2-2 
Continued 

_________________________________________________________________________________________________________ M __________________ 

Date 6/29/87 6/2'3/87 6/2'3'87 7/ 3/B7 71 3/67 71 3/87 
Time 900 1203 1515 MB lI58 150B 
Location 12eA 122A 122R 122R I 2211 122A 
Tid. Ebb 2 Flood 2 Ebb t Ebb 2 Flood 1 Flood 2 
Tidal El. 1ft I 88.5 . 92.~ 92.1 89.2 83.0 93.2 
Ttf1\p.ICI 2~.O 25.0 25.0 25.:\ 26.0 27.0 
Sal.lpptl 6.0 6.0 B.O 6.0 to 6.0 
Vol. FJlter!d{~31 122.0 51.0 52.0 58.0 62.0 6~.0 

----------------------------------------------------------------------------------------------------------------------------
eros! 

BAY ANCllOVY 28U.~~ 7076."7 2621.15 1993~.48 32n03 6£40.63 

WEAKFISH 3.2B 7.M 0.00 0.00 0.00 0.00 

LARVAE. 

BRY A~ t05.14 0.00 1107.69 86.21 61.23 85.94 

IlEAKFISH 0.00 0.00 0.00 1.72 0.00 0.00 

JINENI L£S I 

PIlY ROCIUVY 3.28 0.00 1.92 1.72 0.00 0.00 

ADlHBI 

BAY IlNCH(NY 2.46 5.BS 0.00 0.00 3.23 0.00 

Environmental Consulting Services, Inc. 

~ 

", 
N 
I ...... 

.p.. 



T<lhlE' 1.2-2 
Con t (ntled 

-----------------------------------------._-------------------------------~-------------------------------------------------

Date 11 1)/87 7/ 6187 7/ 6/87 7110/87 7110/87 7110187 
Tim. l00~ 12~a 1535 65~ 953 1302 
locIHon 122A 122R 122A I22~ 1221l 122A 
Tide Ebb I Ebb 2 Flood 1 Ebb 2 Flood 2 Ebb I 
Tidal El.lft) 91.0 88.5 91.0 sa. 2 9tO 93.0 
hili!). (el 2~.0 25.0 26.0 26.0 26.0 27.0 
Sal. (ppt) 8.0 6.0 6.0 1.0 6.0 S.O 
Vol. Filter!d(13) ~.1 90.0 87.1 72.2 74.0 ~8.0 
_______________________________________ ~ ____________________ ____________________________________ w ___________________________ 

EGG91 

BAY AtOlOVY 1~53.36 26314.44 5083.81 1803.32 681Q.81 3681.03 
-' . 

UHlv.F I 511 0.00 0.00 0.00 0.00 0.00 1.72 
. 
N 
I 
-" 

LARVAE. \J'l 

FAY ANCllJVY 5.76 25.56 78.07 lEi5.93 194.59 222.0\1 

WEAKFISH 0.00 3.33 0.00 0.00 0.00 0.00 

JlNENllESI 

BAY AtO«JIIY 0.00 1.11 1.15 0.00 0.00 0.00 

ADULTS I 

BAY ANCHOVY 0.00 0.00 0.00 1.39 1.3:5 0.00 

Environmental Consulting Services, Inc. 



Tabl e 1. 2-2 
Cont i nlled 

----------------------------------------------------------------------.-----------------------------------------------------

Date 7113/87 7113/87 7/13/S7 7117187 7117187 7/20/87 
Tlm~ 930 1248 1:533 1232 I:5H 90B 
loe.Hon 12eA JeeA J22R leeA le2R 12~A 

Tid. Flood 1 Flood 2 Ebb 1 Flood 1 Flooo e Ebb 1 
Tidal El.lft) 90.0 94.~ 92.5 89.3 93.5 93.0 
l.mp. (el 27.0 a8.0 28.0 26.0 27.0 21.0 
eal.(ppt) 6.0 B.O B.O 4.0 6.0 6.0 
Vol. Flltlred(m31 69.0 67.0 50.0 60.0 50.0 70.0 
_________________________________________________________________ ~ ____ w ________________________ • ____________________________ 

EGGSr 

BAY nOCI!IJIJY 1585.29 U91.OS 69~6.00 9841.67 2668.00 9G5~.29 

....... 
UEAY.FISH 2.94 0.00 0.00 0.00 0.00 0.00 . 

N 
I 

LARVAE I -' 
0' 

BAY AOCI«JVY 510.29 725.37 152.00 453.33 26.00 158.57 

UE;AKf"ISlf 0.00 0.00 0.00 t.67 6.00 0.00 

JlNtNIlE81 

{lAY RtOUVY 0.00 0.00 0.00 1.67 0.00 0.00 

IlEAKFISH 0.00 0.00 Q.OO :l.W 0.00 2.86 

m:u.TSI 

BRY A~OKNY 1.47 0.00 0.00 1.67 0.00 I.n 

Environmental Consulting Services, Inc. 



Table 1.2-2 
Continued 

----------------------------------------~-----------------------------------------------------------------------------------

Date 7/20/87 7120/87 7/24/87 7/2M87 1IN/S7 7127187 
Tim! 1210 1525 830 1120 1400 807 
location le2A le2A leeA 122A 122A Ic(lR 
Tid" Ebb 2 Flood 1 Flood 1 Flood 2 Ebb 2 Ebb 2 
T1dd El.!ttl 89.0 91.0 91.0 93.3 91.0 sa. 0 
Tl!lIp. Ie) 27.5 28.0 28.0 29.0 28.5 2B.O 
Sal. (pptl 6.0 6.0 7.0 6.0 6.0 6:0 
Vol. Filtered(ft)) 87.0 B2.0 57.0 61.0 57.0 ~.O 
_________________________________________________________ ~ __ • __________ ~w~ _______________________ • ____________ • __________ ~._ 

ESGSI 

BAY ROCI-llVY 13501.15 1820.73 192.98 52~.59 431~.O4 132.00 

UIRVRE. 

BAY ANCHOVY 16.09 365.85 9~.6J 822.95 HO.35 530.00 

\l£AAflSH l.IS 1.22 0.00 0.00 0.00 0.00 

.JWENILES. 

BAY AOCh'OVY 0.00 1.22 0.00 l.li4 0.00 2.00 

ADlUBI 

BAY AOCHOVY 3.45 0.00 0.00 0.00 0.00 0.00 

Environmental Consulting Services, Inc. 

-' . 
N 
I ..... 
-.J 



Date 7/27/81 7127187 
Tim! 1103 1'05 
Locltion 122R 122A 
Tid! Flood 2 Ebb 1 
Tidal El. (ftl 92.6 92.8 
Ttmp.ICI 28.0 28.0 
S"I. (pptl B.O B.O 
Vol. Ftlteredtm31 ~.O 66.0 

Tahl~ 1.2-2 
Continued 

7131/87 
817 

122A 
Ebb 2 
8B. !I 
28.0 
6.0 

50.0 

7131187 
1112 
122/\ 

Flood 1 
90.0 
28.0 
4.0 

52.0 

7131187 8/ 3/87 
1414 lQ38 
1221\ mil 

Flood 2 Ebb 2 
e33.8 90.5 
29.0 28.0 
6.0 . B.O 

50.0 78.0 

-----------_.---------------------------------------------------.--------------------------.--------------------------------
EGGS. 

BAY ANOmY 13U.53 2424.24, ~7SO.OO 2832.69 2556.00 H87.18 

LARVAE! 

BAYA~ 466.13 818.18 90.00 192.31 s~.oo 144.81 

l/EAKFJSH o\.8~ 0.00 0.00 1.92 0.00 0.00 

JINENIlE!h 

BAY AtOKIVY 0.00 0.00 0.00 0.00 0.00 1.28 

W£nKFISH 0.00 0.00 0.00 0.00 0.00 1.28 

AIXl.TSI 

Environmental Consulting Services, Inc. 

-" . 
N 
I 
-' 
00 



Date 81 3/87 81 3/87 
Tim! 1324 1~2B 

Location 122A 122A 
Tid! Ebb 2 Flood 2 
Tidal El. (tt) BB.O 92.5 
Tnp. (C) 2B.O 28.0 
Bal.lppt) 6.0 8.0 
Vol. Fflt@rpd(mll 83.5 10'3.0 

TallIe 1.2-2 
Continued 

8/ 7/87 8/ 7/87 
720 1000 

122A JeeR 
Flood 2 Flood 2 
92.0 93.S 
26.0 26.0 
10.0 10.0 
9'1.2 60.0 

81 7/87 8110/87 
1350 906 
1221l 12211 
Ebb 2 Flood 1 
89.'3 91. t 
26.0 29.0 
8.0 6.0 

88.0 117.0 

------------------------------------------------------~----------~--------------------------------------------------------~-

EGGS, 

BAY mOM 1022.7S 237&.15 1243.95 1931.67 552.21 531.61 

LARVAE I 

BAY mOM 202.40 28.4~ 176.U 175.00 47.73 DO. 68 

JUVENILES. 

BAYAtlWVY 0.00 0.00 0.00 1.&7 0.00 0.85 

WErt<FISH 0.00 0.00 0.00 0.00 0.00 0.85 

AnTSI 

Environmental Consulting Services, Inc. 

-" . 
N 
I 
~ 

-..0 



Date 8/10/87 S/I0/87 
Tim! 12Ql H45 
location I22A 1221\ 
Tid!! Flood 2 Ebb 1 
Tidal El. (ft) 9~.~ 91.8 
Tlllftp. Ie) 28.0 2B. () 
Sal. (ppt I B.O B.O 
Vol. Fflt!red£M31 ~.() 62.0 

Table 1.2-2 
Continued 

8/26/87 8/26/87 
1l1l 1330 
1221\ 1221\ 

Flood 2 Ebb 1 
93.0 ~3 •• 
25.0 25.0 
10.0 10.0 
67.0 !\S.O 

8/26/87 8/28/87 
1£;15 80~ 

1221\ 1~2A 

Ebb 1 Ebb 2 
90.0 83.5 
2'.0 2~.5 

10.0 10;0 
n.o ~.O 

----------------------------------------------------------------------.----~~-----.-------------------~----~------_._-------

EGGS I 

BAY AtOM 1125.45 HOO.&5 14. <J3 100.62 .8.65 160.00 

UlRVAE. 

eAYArOUlY 52.73 69.35 91.04 75.86 3S.H 92.00 

JUVENILES. 

BAY A~ 1.82 0.00 0.00 5.17 0.00 10.00 

IlEMFISH 0.00 1.61 0.00 0.00 0.00 0.00 

ADtA. lSI 

Environmental Consulting Services, Inc. 

-" . 
r0 
f 
r0 
0 



Date 8/28/87 
Tim!! 1101 
location 12eR 
Tid. Flood 2 
Tidd EI. (ft) 92.r, 
Tf!IIp. (e) 25.0 
Sal. (ppt) 10.0 
Vol. Ftlt!r!dlall ~5.3 

8/28/81 
1_56 
122R 
Ebb 1 
94,0 
25.0 
12.0 
52.0 

Tahle 1.2-2 
Continued 

B/31/S1 
817 

122A 
Ebb 2 
8'3.9 
2~.O 

10.0 
61.0 

8131/87 8/31/87 91 ~/87 
1138 1425 808 
J22A 122A 12211 

Flood I Flood 2 Flood 2 
89.9 92.~ 93.2 
2to 2~.0 21.0 
8.0 8.0 . 12.0 

8'3.0 12.0 ~.O 
_____________________________________________ • ___________________________________ • ________________________________________ w_ 

EroS, 

BAY AtOM 101.27 384.62 . o.()() O.()() 6.94 o.()() 

LARVAE. 

BAY IUOM 79.57 1>7.31 13.11 35.96 5.56 12.()() 

WEAKFISH 0.00 0.00 0.00 0.00 1.39 0.00 

J1NENILESI 

!:lAY AtOKNY 0.00 3.65 1.64 2.25 1.39 0.00 

ADLUS, 

Envirvnmental Consulting Services, Inc. 

-'" . 
N 
I 
N 
-' 



Date 91 4/81 91 4/87 
Tilll! 1109 HOI 
location IZeA 122A 
Tid~ Ebb 1 Ebb 2 
Hdlll El. 1ft) 91.0 88.5 
Tlmp. (1:1 23.~ 23.0 
Sil. (ppt) 10.0 9.0 
Vol. Fl1t&redl~) 61.0 52.0 

Table 1.2-2 
Continued 

91 7/B1 91 7/87 
903 1l~ 

122R 122/\ 
Flood 2 Flood 2 
93.0 9\.:1 
2~.O 2~.0 

8.0 10.0 
62.0 50,0 

91 7/87 9111/87 
1503 821 
J22R J22A 
Ebb 2 Ebb 2 
89.9 SB.O 
24.0 24.0 
11.0 :>:0 
~,O 63.0 

-------------------------------------------------------.--------------------------------------------------------------------
EGGS. 

LARVAE, 

BAY Aoo-wY 4.92 5.71 1.61 26.00 10.00 4.76 

JUVENILES. 

BAY AtOM 0.00 1.92 0.00 0.00 0.00 9.52 

RDUlTSI 

Environmental Consulting Services, Inc. 

I\) 
I 
I\) 
N 



Date 9111/87 1l/11/87 
Tlm~ 1117 1410 
Locltlon 1221\ 1221\ 
Tide Flood 2 Flood 2 
Tid,,} El. (ttl 92.~ 9\.~ 

T"p. tel ~.O 25.0 
Sill. Ippt) 6.0 8.0 
Vol. Fllteredlm31 76.0 58,0 

Tnhle 1.2-2 
Continued 

9/14/87 
74'3 

1221\ 
Ebb 2 
90.'5 
25.0 
5.0 

76.0 

9/14187 
1030 
122R 
Ebb 2 
BS.6 
2~.5 

3.0 
53.0 

9/14/81 '3/18/S7 
1312 820 
1221\ t2eA 

Flood 1 Flood 2 
92.0 93.:5 
25.0 2'.0 
5.0 2.Q 

5\.0 5~.O 

------------------------~.--------------------------------------------------------------------------------------------------

E0051 

LARVAE_ 

BAY MO(NY 10.53 6.90 25.00 15.09 7. '1 5.56 

JINENllESl 

BAY ANOUJY 0.00 0.00 2.63 0.00 0.00 14.B1 

ADllTBI 

Environmental Consulting Services, Inc. 

..... . 
N 
I 
N 
\.» 



Dmte 9/18/87 
TIMe 1054 
L{'catlon 122~ 

Tid! Ebb 1 
Tidal El. (fH 91.6 
T~p. (el £5.0 
9&1.lpptl \.0 
Vol. Fllt!redlml) 51.0 

9118187 
1436 
122A 
Ebb 2 
88.5 
£5.0 
4.0 

50.0 

Table 1.2-2 
Continued 

9/21/81 
837 

122R 
Flood 2 
93.3 
23.0 
6.0 

60.0 

9/21/87 9/21/87 9/25/67 
1130 1436 eoo 
122~ I221l 12eA 

Flool Slack Flood 1 Ebb 2 
93.9 90.8 83.0 
23.0 23.5 . 21.5 
6.0 5.0 1.0 

$.0 50.0 66.0 

------------------------------------------------------------------------------------------------------------------------.---
EGGS I 

LARVAE. 

BAY RtOUJY 0.00 0.00 5.00 3.57 0.00 3.03 

JWENILE81 

BAY A~ 0.00 6.00 0.00 5.36 2.00 1.:52 

~AI<FISH 1.% 4.00 0.00 0.00 0.00 0.00 

AlXA..TSI 

BAY ArlOM 0.00 0.00 1.67 0.00 0.00 1.52 

Environmental Consulting Services, Inc. 

...... . . 
l\) 
I 
l\) 

+--



TalJle 1.2--2 
Conti.nued 

-----~----------------------------------------------------------------------------------------.--_._------------------------

DatI! 9/25/87 9/2S/87 9126187 9128/87 9128/87 101 2187 
Tim'! 1057 1413 857 1200 H57 927 
locltion 1221\ 1221\ 122A 122R J22R 12~A 

Tid! Flood 2 Ebb 1 ElJb 2 Flood 1 Flood 2 Flood 2 
Tld~l El.lft) 93.0 93.5 B8.0 91.6 9~.3 93.0 
Tflrlp. (el 21.S 21.5 22.0 22.0 23.0 t'3.0 
Sal. (ppt I 2.0 ~.O 4.0 3.0 4.0 4.0 
Vol. Filt!r!d(M31 51.0 60.0 50.0 69.0 51.0 56.0 

------------------------------------------------------------.-------~----------------------------*--------------------------. 
EGGSt 

BAY A~ 1.96 0.00 0.00 0.00 0.00 0.00 

U1RVAEr 

JlNENILESI 

BAY 11NQl!JVY 0.00 1.67 12.00 0.00 0.00 O.()() 

ROttlBI 

BAY AtOlINY O.()() 0.00 2.00 1.45 0.00 5.36 

Environmental Consulting Services, Inc. 
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Date 
TI~ 

Location 
Tid!! 
Tid:!l n. UtI 
Tl!Il!p. fC) 
BI1. (pptl 
Vol. Fjlt.rfdIMJ) 

101 2187 
1132 
J22A 
Ebb I 
81.0 
eo.!! 
~.O 

49.' 

101 V87 
H~3 

122R 
Flood 1 
8'3.0 
20.:5 
4.0 
~.O 

Tahle 1.2-2 
Continued 

----------------------------------------------------~---------------------------------------------------------------------.-

ESGSI 

LARVAE. 

JWENtLEBt 

BAY 00lNY 0.00 2.00 

~DIl.TBI 

BAY ANOllVV 6.06 8.00 

Environmental Consulting Services, Inc. 
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1.2-27 

Ta~le 1.2-3 
Weekly mean density (o/lOOm ) of fish eggs, larvae, juveniles, 

and adults taken in entrainment abundance collections at the 
SGS circulating water system (GWS) intake during 1987. 

Say Ane!!ovy lIeak!!.sh 

Oat" 
rot ... Vol. 
:il.l:ered Young Adul:& Eggs La~ae Young Your.g 

17 Apr 170.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

22 Apr 399.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 

29 Apr 358.0 0.00 0.00 0.00 0.84 0.00 • 0.00 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 311.0 0.00 0.00 o.oa 2.25 0.00 0.00 0.00 0.00 

20 Kay 329.0 0.61 0.00 0.00 0.61 0.00 0,00 0.00 0.00 

21 ~~y 305.0 55.08 0.00 0.00 1.6~ 0.00 0.66 0.00 0.00 

03 Jun 312.2 1,289.2' 0.00 0.00 0.96 0.96 0.96 0.00 0.00 

10 Jun 322.0 1.789.75 16.15 0.00 0.62 0.00 1.24 0.00 0.00 

15 Jun 164.0 3,939.63 1'.02 0.00 0.61 0.00 2.4' 1.22 0.00 

2~ Jun 320.2 9.603.06 164.58 0.62 0.62 56.84 0.00 0.94 0.00 

01 Jul ~09.0 6,426.99 207.33 1.96 1.96 0.24 0.00 0.00 

08 Jul 433.4 10,275.73 212.29 0.46 0.23 0.69 0.00 0.00 

0.34 0.68 0.68 1.36 L02 0.00 

0.48 0.97 0.00 0.48 0.00 

29 Jul 330.0 2.319.70 383.64 0.30 0.00 0.00 1.21 0.00 0.00 

05 Aug 517.7 1.445.41 122.66 0.39 0.00 0.00 0.00 0.19 0.00 

10 Aug ·234.0 925.64 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 Stp 385.0 1.30 14.5.5 1.30 0.00 0.00 0.Z6 0.00 0.00 

09 Sa? 359.0 0.00 9.'7 1.67 0.00 0.00 0.00 0.00 0.00 

16 Sep 338.0 0.00 10.06 3.85 0.00 0.00 0.00 0.89 0.00 

~3 Sep 343.0 0.29 2.04 1. 75 0.58 0.00 0.00 0.00 0.00 

30 Sap 333.5 0.00 0.00 2. !O 3.60 0.00 0.00 0.00 0.00 

Environmental Consulting Services, Inc. 



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. 

------------.. -It''''llhf.) JI" F,b M.lr Apor Illy Jun Jul All; s.p Ocl /loy l>te 

1.1 • e.o 0 0 0 ~o I 0 0 2.1 • 3.0 0 0 31 174 29 0 I) 
3.1 - 4.0 0 I) £6 In " 0 0 
4./ - 5.0 0 I) '1 113 44 e 0 
~.I • '"0 I) 0 15 ~ 33 e 0 
"I - 1.0 0 0 " t2 ~ ! " 7.1 • &.0 0 0 10 16" 21 7 0 A.I - 9.0 I) 0 S Il 26 4 0 9.1 - 1M 0 0 4 13 et 7 0 10.1 • 11.0 0 0 5 , 14 4 I) 

11.1 - It. 0 0 0 I 5 18 I 0 I!.I • 13.0 0 0 • 0 10 4 0 IJ.I • 14.0 0 0 0 3 19 , 0 H.I· 1M 0 0 I 4 I! II 0 15.1 - IC.O 0 0 0 I l& 4 0 I~I • 17.0 0 0 " 1 JO 4 0 11.1 • I&.o 0 0 I J H & 0 11.1 • 19.0 0 0 1 I IS , 0 
1~.1 ,. eM 0 0 0 3 II 3 0 2'>.\. 21.0 0 0 4 e . , 9 0 
~I.I· 22.0 0 0 0 t e 4 0 ~.r • !l.O 0 0 I I 0 e 0 2J.I • t •. ~ 0 0 0 I) 0 0 0 21.1 - 2::5.0 0 0 I 0 0 e 0 
~.I • H.O 0 0 I 0 0 0 0 26.1 • e7.0 0 0 0 0 I 0 0 21.1 • e •• o 0 0 0 0 0 0 0 ea. I • et.O 0 0 0 0 0 I) 0 ~.I· 30.0 0 0 0 I) I I 0 30.1 • 31.0 0 I) 0 0 I) 0 I) 
31.1 • 3M 0 I) I) 0 I) 0 0 ~I· 33.0 0 0 I) 0 I) 0 0 33. I • 34.0 0 I) 0 0 0 0 0 31. I • lS.O 0 I) 0 0 0 1 I) 
JS.I - 36.0 I) I) 0 0 I) 0 0 36.1 • 11.0 0 " 0 0 I) I) 0 37. I - 3&.0 0 0 0 0 0 4 0 Uti· ~.o 0 0 0 0 0 0 0 ~.I • 4M 0 0 0 0 0 I 0 40.1 • 41.0 0 0 0 0 0 0 0 41.1 • 4t.O 0 0 0 0 0 0 0 «'1 • ",0 0 0 0 0 0 t 0 43.\ • 44.0 0 0 0 0 0 0 0 U.I· 4'-0 0 0 0 0 0 0 0 4'.1 • «.0 0 0 0 0 0 0 0 4&. J • 47.0 0 0 0 0 0 1 0 47.\ • 48.0 0 1 0 0 I) I 0 43.1 • 4M 0 1 0 0 0 e 0 4',1 • ~.O 0 \ 0 0 0 I 0 ~.I • ~I,O 0 I 0 0 0 0 0 

Environmental Consulting Services, Inc. 



~'hl.) JI~ hb II.Ir 

:1\.1 - ~.O 

!e. I • ".0 ".1 . M.O 
S~.I - ~.O 
~.I • !56.0 
!56. 1 - ~.O 

57.1 - :1&.0 
38.1 - ~.O 
~.I - £0.0 
£0.1 - 61.0 
&\.\ - 6t.O 
&eo I - &l.0 
&3.1 • M.O 
~.I - ~.O 
6S.1 • UoO 
st.1 - 67.0 
61.1 - £3.0 
Uol - 6'-0 
61.1· 70.0 
70.1 • 71.0 
71.1 • 7M 
1C.1 - 1'.0 
7J.1 • 74.0 
74.1 - n.c 
7S.1 - 1,"0 
,&. I - 17.0 
77.1 .. 7!.0 
'1.1· 7M 
n.l- ao.O 
$/).1 - Bl.O 
81.1 - 82.0 
U,I - al.O 

1.2-29 

Table 1.2-lJ 
Continued 

AlIr lI.Iy Jun 

0 I 
0 2 
0 0 
0 0 
0 0 
0 0 
0 I 
0 3 
0 e 
0 e 
0 I 
0 0 
0 2 
0 0 
0 0 
0 I 
0 0 
0 I 
0 1 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
I) 0 
0 0 
0 0 

0 
0 
I 
0 
0 
I 
0 
0 
e 
I 
0 
I 
! 
0 
0 
0 
e 
0 
e 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o . 
0 
0 

Jul AoJ; SID Oct ~ Ote 

I 0 0 0 
I 0 0 0 
0 0 0 \ 
0 0 0 0 
I 0 0 0 
0 0 0 0 
i 0 0 0 
0 0 0 e 
0 0 0 0 
0 0 0 I 
0 0 0 0 
I 0 0 0 
I 0 0 0 
I 0 0 0 
0 0 0 0 
0 0 I I 
I 0 0 2 
0 0 1 0 
0 0 0 0 
I 0 1 0 
0 0 0 0 
0 0 0 I 
0 0 I 1 
0 0 I) I 
I) 0 I) I 
0 0 0 0 
0 0 0 I) 

0 0 0 0 
0 0 0 0 
0 I) 0 0 
0 0 0 0 
I 0 0 0 

Environmental Consulting Services, Inc. 



1.2-.30 

Table 1.2-5 
Length frequency of subsampled weakfish taken 1n entrainment 

abundance collections at the SGS circulating 
watJlt: SV$tP..IIl (£\:lS) .intake .during 1987. 

ltr.vlhl.J Jill Ftb IIIr ~ ""Y Jvn Jul ~I 9tp Oct IIoY 

2.1 • 3.G t) t) t) 2 0 0 0 
3.1 • 4.0 0 I 4 0 0 0 0 
4.1 • $.0 0 I 2 2 0 0 0 
S.1 • 6.0 0 0 I l 0 0 0 
6.1 • 7.0 0 0 ! ! 0 0 0 
7.1 • &.0 0 0 I 2 0 0 0 
8.1 • '.0 0 0 0 3 0 0 0 
'J.l • 10.0 0 0 1 o • 1 0 0 

10.1 • 11.0 0 0 0 1 0 0 0 
11.1 • 12.0 0 0 1 ! 0 I) 0 
12.1 • 13.0 0 0 0 0 0 0 0 
13. t • H.O 0 0 0 1 0 0 0 
H.I· IS.O 0 0 0 0 0 0 0 

. I!. I - 16,0 0 0 0 I 0 0 0 
It. I • 17.0 0 0 0 0 0 0 0 
11.1 • 18.0 0 0 0 0 0 0 0 
11.1 • 1M 0 0 0 0 0 0 0 
\9.1 • eo.O 0 0 0 0 0 0 0 
eo. I • 21.0 0 0 0 0 0 0 0 
el.1 • tU 0 0 0 0 0 0 0 
22.1 • 23.0 0 0 0 0 0 0 0 
ill - 24.0 0 0 I 0 0 0 0 
2t I - ~.O 0 0 0 0 0 0 0 
2'5. I - 26.0 0 0 0 0 0 0 0 
26.1· 21.0 0 0 0 0 0 0 0 
27.1 • 28.0 0 0 1 I) 0 0 0 
ea. I • 29.0 0 0 0 0 0 0 0 
~.I· )).0 0 0 0 0 I) 0 I) 

30, I' 31.0 0 0 0 0 I 0 0 
31.1· 3M 0 0 0 I 0 0 0 
~.I· 33.0 0 0 1 0 0 0 I) 

33.1 • 34.0 0 0 0 0 0 0 0 
34.1 • lSoO 0 0 0 0 0 0 ·0 
nt- 36.0 0 0 0 0 0 0 I) 

J(" I - 31.0 0 0 0 0 0 0 0 
31.1 - 3M 0 0 0 I 1 0 0 
34.1 - 31.0 0 0 I 0 0 0 0 
1'9.1 - 40.0 0 0 0 0 0 0 0 
.0.1 • 41.0 0 0 0 0 0 0 0 
41.1 - 41.0 0 0 0 0 0 0 0 
42.1· 43.0 0 0 0 0 0 0 0 
43.1 • ".0 0 0 0 0 0 I 0 
44.1 • 45.0 0 0 0 0 0 0 0 
45.1 • 46.0 0 0 0 0 0 0 0 
4&.1 - 47.0 0 0 0 0 0 0 0 
47.1 • 43.0 0 0 0 0 0 0 0 
43.1 • 49.0 0 0 0 0 0 0 0 
49.1 - :10.0 0 0 0 0 1 0 0 
!lO.1 • ~I.O 0 0 0 0 0 0 0 
~I.I • 5!.O 0 0 0 0 0 0 0 
~.I- no 0 0 0 0 0 0 0 
53, I - M.O 0 0 0 I) 0 I 0 
s" I • 55.0 0 0 0 0 0 0 0 
ss,1 - :\&,0 0 0 0 0 0 0 0 

~ 

Environmental Consulting Services, Inc. 



ltnglhlal Jan hb IIlr 

~.I • ~.O 
~.I - :!M 
~.I • 57.0 
~.I • 60.0 
60.1 • '1.0 
61.1 • 62.0 
U.I· r.J.O 
~I· ".0 
".1· ~I) 

£Sol - "'0 
64.1 - &7.0 
61.1 • &8.0 
64.1 • 69.0 ".1 . 70.0 
10, I • 71.0 
11.1 - 12.0 
72.1 • 13.0 
13.1 • 14.0 
14.1 • 7M 
.", I - 76.0 
76, I • n.o 
77.1 • 7&.0 
n.t - 79.0 
7'J. I - eo. 0 
M,I' 81.0 
81.1 • &t,O 
$2,1 • no 
atl - 8-4.0 
M.\ - ~.O 
85.1 - e&.0 
1&.1· '7.0 
ST. 1 • M,O 
&&,1· n,o 

1.2-31 

Table 1.2-5 
Continued 

~ I!.ty Jijll 

0 0 
0 0 
I) I) 

I) I) 

I) 0 
I) 0 
I) I) 
I) 0 
I) I) 

0 0 
0 I) 

0 I) 
I) 0 
I) I) 
I) I) 

0 I) 

0 0 
I) 0 
I) 0 
I) 0 
I) 0 
I) I) 

0 0 
0 I) 

I) 0 
0 I) 

I) I) 
I) I) 

I) I) 

I) I) 
I) 0 
I) I) 

I) I) 

Ju\ !\oJ, St~ (kt Iiov t>te 

0 0 0 I) I) 

0 I) 0 0 0 
I) I) I) I) I) 

0 0 0 0 0 
I) 0 0 I) I) 
I) I) 0 0 I) 
I) 6 I) I) I) 

I) I) I) 0 0 
I) 0 I) I) I) 

0 I) I) 0 I) 
I) 0 0 0 I) 

0 I) 0 I) I) 

0 I) I) I) I) 

0 0 0 0 I) 

I) 0 I) I) I) 

0 0 I) I) I) 

0 I) I) I) I) 

0 I) 0 I) 0 
0 0 I) I) I) 
I) I) 0 I) I) 
I) I) I) 0 I) 
I) I) 0 0 0 
0 I) I) I) I) 

0 0 0 I) 0 
I) I) I) I) I) 

I) 0 I) 0 I) 

0 I) I) I) 0 
0 I) I) I) 0 
I) 0 I) I) I) 
I) I) 0 I) 0 
0 I) 0 I) 0 
0 I) I) I) 0 
I) 0 I) 1 I) 

Environmental Consulting Services, Inc. 
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Table 1.2-6 
Length frequency of subsampled white perch taken in entrainment 

abundance collections at the SGS circulating 
water system (CWS) intake during 1987. 

ltllglh 1.1 Jln fib Mly Jun Jul Stp Ott Nov 

o o o o o o 

Environmental Consulting Services, Inc. 
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PLankton pump and ahund<l!l<:e chamber used in entrainment sampling. PUBLIC Sr:Jl.VI CE l':Lr:CTRIC A.J:D CAS COHPAlIY 

Figure 1.2-1 
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BAY AI'-JCHOVY JUVENILES 
SALEM CWS ENTRAINMENT 
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Weekly mean density of bay anchovy juveniles taken in entrainment 
sampling at Salem CWS during 1987. 

Fi£ure 1.2-5 
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BAY ANCHOVY ADULTS 
SALEM CWS ENTRAINMENT 
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Weekly mean density of bay anchovy adults taken in entrainment 
sampling at Salem CWS d1lring 1987. 
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WEAKFISH EGGS 
SALEM CWS ENTRAINMENT 
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Weekly mean density of we~kfish eggs taken in entrainment sampling 
at Salem CWS dUrlng 1987. 

Figure 1.2-7 
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WEAKFISH LARVAE 
SALEM CWS ENTRAINMENT 
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WEAKFISH JlJVENILES 
SALEM CWS ENTRAINMENT 

3.0 ,------------------------------------------------------------, 

2.4 
,.-., 
t<) 

E 
0 2.0 
0 ..... 
'""-Z 
......." 1.6 
?: 

I 
~ . en -. 

N 1.21 I 
z 

i\ \.» 
W 

-..0 
0 

z 
l5 0.8 2 

0.4 

0.0 I m m m m m m m m m ~ m M m 
17-Apr 13-May 10-Jun 08-Jul OS-Aug 02-Sep 30-Sep 

1987 
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WHITE PERCH JUVENILES 
SALEM CWS ENTRAINMENT 

0.5~----------------------------------------------------' 

0.4 -

0.3 -, 

til 

D.? l /\ 
0.1 -

0.0 --J 
17-Apr 

If} If} EB If} If} EB If} 

13-May 10-Jun 
EB EB EB IB EB m 00. EB EB EB m m 

08-Jul OS-Aug 02-Sep 

1987 

-m---e-
30-Sep 

I 

PUBLIC SERV[CE ELECTRIC M:O CAS COMPANY 
Heekly mean densi ty of whi te perch j\lveni les taken i.o f'ntr,linment 
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BAY ANCHOVY LARVAE 
SALEM CWS ENTRAINMENT 
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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 Wl01), and an offshore sample from one 
of the five horizontal strata (zones WOOl-W005). The order in 
which pairs of samples were collected was determined randomly. 
Collections in zones W10l and WOOI-W004 were vertically 
stratified consisting of two stepwise (l.S-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 O.S-m diameter, 
O.S-rom 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 
flownleter 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 rom total length 
(TL) . 

Ichthyoplankton densities were expressed as number per 100m3 , 
computed bY3dividing 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. 
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2.1.2 Results 

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). In order 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. 2.132). 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 

2.1-3). 

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 Ichthyopiankton 

Monitoring Program ranged from 1.1 to 54.0 mm TL (Table 

2.1-4). Specimens ranging from 1.1 to 6.0 rom TL were 

predominant during May through August, while specimens> 6.0 

rom 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). 
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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 rom TL 
(Table 2.1-5). Specimens ranging from 1.1 to 5.0 rom 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 rom 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 rom 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; Fig. 2.1-11). Mean density was 0.10 during the 
collection period and the specimen was 4.0 rom 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 rom 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 
Temperature (C) 
Salinity (ppt) 
Number of samples 
Volume filtered (m3) 

Eggs: 
Bay anchovy 
Striped bass 
Weakfish 

Larvae: 
Alosa spp. 
Bay anchovy 
White perch 
Striped bass 
Weakfish 

Juveniles: 
Bay anchovy 
Weakfish 
Atlantic croaker 

Total eggs 
Total larvae 
Total juveniles 

4/13/87 - 9/29/87 
11.5 - 30.0 
0.0 - 12.0 

415 
22/329.7 

Number 

564/084 
2 

312 

1 
139,705 

1 
1 

352 

76 
4 
1 

564,398 
140,060 

81 

Density (n/100m3) 

2/526.16 
0.01 
1.40 

0.00 
625.65 
< 0.01 
< 0.01 

1. 58 

0.34 
0.02 

< 0.01 

2,527.57 
627.23 

0.36 
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Taoie 2.1-2 
Physicochemical data and density of fish eggs, larvae, and juvenUes taken in 

ichthyoplankton collections in the Delnware River near Artificial Isl~nd in 1987. 
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WEill flSH 0.00 1.78 

,llI'.!1:tHl ES: 

Table 2.1-2 
Cont:l.oued 

61 ~1a1 
n41) 
Ii! (1\ 

ft Dod 1 
N 

21.1,1 
22.1) 
22.5 
8.1i 
B. (I 
b.8 
b.b 

1(, TO 21 
Sri riB 

7{).2 71). i 

172.;'(' 516.21 

O.Ot) 15.56 

0.1)(\ 1.41 

bl :;/87 
I ~51 
1l(1(12 

Fl Qod 2 
II 

21.0 
22.(1 

22,(1 

b. \). 
8.0 
b.b 
b.b 

29 TO 7.2 
SK lIiI 

73.8 66.6 

5').14 3(14.89 

2.71 0.1.10 

O. ('0 1.50 

61 }/B7 
1 ~2(\ 
Wl,'11 

flood 2 
II 

21.5 
22.S 
no 
1(1.(1 
B.I) 

6.7 
I). It 

16 10 18 
Sri tI~ 

4S.Q 87.6 

9~!). 28 6~4.!)6 

10.B9 7.91 

2.18 0.00 

~I 3itl; 
1445 
WMII 

FI(1od 2 
II 

2\.5 
22.5 
22.(1 
\(1. (\ 

13.11 

b. 7 
6.7 

la 10 22 
511 tiP 

45.7 71. t 

45. QS 4B6. H 

~.l? '1.85 

0. (\(1 1).00 

Environmental Consulting Services, Inc. 
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[1~ t t> b!11/87 

I illl~ ~IO 

l (.r 3 t : l;r, WHIl 

lid" Flood 1 

IIHdln" II 

I ~~!!l. In Air 2('1.5 

Surf~(e 
." IE:' 
L.L. ,J 

Fottl'~ n.o 
$;.1. tc>r.U Surface 10,(1 

Il[itto~ 10.0 
D.O.lpp~1 Surla[~ 0.4 

SottOIl 6.S 
l\po t h (f 1:1'U 20 TO 24 

Sal1lDle Depth SM nB 
'i~1. Filtl:r~d(1.~1 n.4 50.2 

H;~5: 

~A 'j All [I-lO'.,o'1 2207.08 4545.82 

W[{,lflSH 1. 36 23.90 

lAI\VA£ : 

BAi AII(\!()tIY 216.62 \Q1.S9 

WEAHlSH 2.72 ').(1(1 

,1\j',;EtlllE5: 

Table 2.1-2 
Continued 

hi! 1/87 
'1 ~I) 

liN\] 

Fll)u'\ 1 
II 

22. ~) 
2}. ~1 
23.1) 

0.1) 
8.0 
0.3 
0.1, 

)1) Hl 34 
Stl II~ 

72.4 51.8 

1~'27.62 &WI.2~ 

4.1 q O. {l(1 

122. '13 ~33. 5'1 

2~.~B 21.24 

b111187 bill ill] bJII:Bl 

'151) 10111 l\l~il 

ifHI\ )II,II"S hi 1'.1 

f ll'!1ri I fl[l(1d 2 rl{)~rl ;: 

II N fl 

no 21.1) 22.1) 

2).(' 
~ 1 <' 
":'L,.,J' 23.0 

n.o ; ~. (l 

10rl) 9.0 1,).0 

10.(1 10.(1 

i. (I b. i 7,(' 

7.0 7. (l 1'0 

11 TO 23 B Hl 10 I~ TO ~4 
. 

SN 111.\ SF SI1 IHI I 
~ 

71. 4 61.4 31.4 \1. (I 93.3 61). & 
\.1l 

2456.58 431)j.~5 5')08.12 (1.1)1) ~p45.62 :8~Q.~J 

1.4(1 4.89 9.55 (I, ~II) O.~l(1 18.15 

359.94 220.38 Z42.0~ I).ilt) ~.1,1.~2 12(1.46 

Il!.21 (1.00 Q.O') Q.O(I 2. 4(1 ~. ~~ 

Environmental Consulting Services, Inc. 



P;\~ 6/ \l/B7 
I illt~ 1048 
lc<c.t ior, 11001 
Ti ~<: Flood 2 
Headinu N 
11'1110. (() Air 22.0 

Surf dce n.o 
Bottolt 23.0 

S<lI.(r.r.U Surface 10.0 
~ottOIll 10.0 

D.O.IPPlll Surface 1.0 
Botto!! l.U 

DfrthlleeU 20 10 22 
S~!JIplE! DEpth Sri riB 
Vol. FiltHed(lIIj) 67.7 bl.7 

Table 2.1-2 
Continued 

blll/Sl 
110:; 
W!(II 

Flood 2 ., 
24.0 
23.S 
23.11 
10.(1 
1(1.1) 

1.0 
b.B 

20 TO 2S 
Stl "8 

n.9 63.7' 

blll/Sl 611118] 6/11i8i 
lin 1145 1102 
W'}04 ~HII W')(lj 

Flood 2 flood 5Jac~ flood Sl~d 
N 1/ N 

22.0 25.0 2 q.,) 

n.o 24.\1 24.0 
23.0 23.0 n.\) 

B.Q • 10.0 Fl. ,1 
10.0 H,.(i 10.1) 
1.0 7.S 6.9 
b.b 6.8 6.7 

3() 10 33 20 10 24 y? 10 ~2 

SM liB S:f tlB SM 119 
77.8 11.7 6'1.1:. 7V.9 71.0 75.2 

-. ,------".--.------------~.~-------------~---. -~~--------~-----~-------------~~--- ... --~- .. . ~- ... - .. -- .... - .. ' .. ' ." 

EGGS: 

Wi AtlCHlllJY 1685. ~g 2021.07 359Z.b9 395~.~2 1~)16.20 10125.52 2458.33 3036.67 &371. BS S4b(l. 11 

~EMJISH I. ~B 27.55 13.53 B.n O.O{l 260.91 I.H 14. HI 11.27 ?-1.91 

U\I\VAE: 

BAY AtjCHOV1 651.40 272.29 541.00 3('3.Q(l 5~.Qa 21.29 583.3~ 345 .. 56 5,63 2.6b 

WEA\F\SH 1~.29 12.97 5.41 2(1.38 0.(1) 1.31 4(1. 23 4~. 72 ().O(I \.3?\ 

JU','EtllLES: 

Environmental Consulting Services, Inc. 
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[l"tf bfl b/87 

Ii"e 1003 
tuotioo WOO4 
r i d~ Ebb 2 
H",adi r,u S 
1e,,0. «(I Air 2/,.0 

Sur face 24.S 
Bottoll 24.5 

Sal.lpDll Surface b.O 
BollM b.O 

U.".lpp~) Surfac~ b.O 
Bottol'l 6.S 

!}e~ th (f eetl 2B TO 3~) 

S~~ole I.ll'pth. SI1 I1B 
Vol. filterl'd(~3) 54.3 n. 7 

Table 2.1-2 
Continued 

bllb/B7 
\(123 
11\(11 

Ebb 2 
S 

~C' c 
L,J.,J 

25.1) 
25.1) 

0.('1 
6.0 
6.2 
6.5 

27 TO ~\l 

$11 rIB 
5(1,0 44.5 

61lb/S7 /J/\WI7 0/16/87 
tim 1051> 111'~ 

1<101 til'l02 \Wl:' 
Ebb 2 Ebb Slack Ebb 2 

S II ... 
;) 

25.5 26.\) 27 .1,1 

25.0 25.0 25.0 
25.0 2:=;.(1 

b.O 0.0 6. ,~ 
b.O 6.(1 
6.2 6.7 6.7 
b.S 1..5 

19 10 22 2'? 10 31 6 TO 11) 

SM tiB SM 111:1 51\ 
38.S 29.4 53.1 5~.4 n.tl \'.0 

... "- .. ---------~~---------~---------~----------------"-----~----~----------~---------~----------~--------- -_ .. _---.-._.-
EGG5: 

&A'I A!{(H(lVY 5187.85 7845.BI 60~2.00 5267.42 8~q6.10 5731.29 184.n 8783.15 m.61) O.M 

WEAl r ISH 0.00 0.0(1 I},OQ O.(l(l 0.00 (I. (10 t\.O~ q.~b (I.MI O.(lQ 

LARW\[: 

BAY Atlr.llO~V 413.30 B8.11 19B.(1) 61.66 49.35 ~.4(1 1('5.15 155.4.1 261.114 ('.0') 

WlM FISH 5.52 4.41 O,tltl B.99 0.(11) O./JO 0,(10 1.8; O. \)(1 o. (.(0 

,I lI','flHIES: 

WFMJlSII I. 84 (1.00 \UI!) ('.1)(1 (1.')11 O.f'O ,). ('1) I\.IJ'} il.',1/ 0.1),\ 

Environmental Consulting Services, Inc. 
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Oat~ 6/16/97 
Tille 1136 
location WIOI 
Tide Flood 1 
He"din~ N 
Tellp.lt:) Air 27.0 

Surf<lCl' 21.0 
ilott~~ 25.0 

Sill. (pot! Surface 6.0 
Bottoll B.O 

D.O.(pp~) Surface 6.5 
[lottOIll 6.1 

Df:(lthlfeetl 1'1 TO 23 
Sa~,ple O~pth 511 Mil 
Vol. Filleredl.3) 60.0 :n.'1 

Table 2.1-2 
t.ontinued 

bl16/87 
1m 
Ii 1 \\1 

Flood 1 
Ii 

27.0 
26.(' 
26. t) 
6.(, 
a.v 
6.S 
b.l 

18 TO 21 
51\ MB 

62.1 40.7 

blI6/B7 6/1b/81 oj Ibi97 
1240 131)(' 1319 
\01('03 W'~(II IH~l 

Flood 1 Fluod 1 Flood 1 
N tl !j 

21.0 18.(\ 2B.O 
25.5 20.0 26.0 
2b.{l 26. t) 2&.0 

• 6. (. 8.') 8.(' 
0.0 8.0 B.O 
6.7 6.4 6.4 
6.7 6.2 6.2 

~(I 10 46 18 10 20 18 10 2\1 
SM til! 511 M[l SI1 N~ 

n.6 32.0 ~6.() 22. 8 49.2 2&.2 

.. ---- .. ----------~----~*-~--------~.-~--~-~.~~--~~--.------------~-.------------------------.--------.--.---- ---- ... 
EGSS: 

PA" ~tlr:HOVV 34B.33 \I7~6.B7 1879.23 2737.10 8351.24 10131.25 Hi5.(H) 125('.(10 2~47.~6 2h7.2.14 

WEM:F ISH O.QQ o.O() ().(to 0.(10 (I.M ~.t3 (1.')0 13.16 (I. ()i, ". ('0 

LARVAE: 

Fi\~ AtlUIDVY 30.00 22.56 33.82 b!.BB 31. 51 43.75 '27.78 2l.9 ~ l7tU ~ .;1. }5 

WEAI.F ISH (1.0(1 (t.M ;'.22 \).(1(1 4.2Q I~,(IO 11.11 4.::9 (I. ()(. n. (1(1 

,1(I:.'EtIllES: 

Environmental Consulting Services, Inc. 
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[late bm/S7 

Ii ~e 1025 
locaUon \4004 

Tide Ebb 1 

He3dino S 

TeMp. tel Air 27.5 
SurfacE' 26.5 

Boltolll 2b.O 
Sil.lppt) 5url~ce 8.0 

BoUmil B.O 

D.O. (00") Surface b.b 
Bottoll b.b 

[\!:pthlleetl 30 10 35 
S3"'l'\e Ilellth. Sit Inl 

~ol. Filt~red(~3) 55.7 57.9 

EG6S: 

PAi A!lCIlO\lV b(l91.Sb 35544.Q4 

Lr,RVAE: 

eM AIl(HO'~Y 91.56 IOn.2b 

IIEAHISI\ 0.0(1 0.(10 

JUVEHilES: 

Table 2.1-2 
Continued 

6123/'01 
1046 
MI(l! 

Ebb 1 
S 

28.(1 
27.5 
27.0 

S.C) 
8,(1 

6.9 
b.7 

10 TO 2S 
Sri I1P 

67.:; &7.6 

4485.93 17.;S.21 

3143.70 50~4.~4 

1.48 I. 48 

6123/B1 bf23lB7 ~miBi 

110:; llIB 1136 

11101 \4(11)1 W{II):; 

Ebb I Ebb I Ebb I 

5 5 5 

2B.O 28.Q 29.0 

27.5 27.0 26.5 

27 .0 27. (I 26.0 

B'(~ B.O 1"~. Q 

B. (I 8. L) EI.O 

6.'1 7.Q b.b 

D.7 6.4 6.1 N. 

18 TO 21 IS TO 2(1 4') TO Sfl 
. 
-> 

Sli till SM lIB SM M~ 
I 
-> 

H.8 62.1 b!.5 6b.~ 57.,' b4.6 -..0 

4148.b& 38~1.43 27a~.ll 215\.65 11&11.'1-; n>\\'I'i 

357:..66 3(120.b7 916.75 1 5'1 \.:.7 15,~.14 ~6.H 

4.40 (\. (1\) t). ')0 ">. (It) 11.01,1 ':'.;11\ 

Environmental Consulting Services, Inc. 



Pate 6125/81 
h~!! 1152 

Lr,cation Wl01 

llde Ebb 1 

H;.d i fo9 5 
Tp~fl. (C) Air 3(1.0 

SurfacE! 27.5 
tlottt>~ 27.0 

S.l.lf'Dtl Surface B.(I 

Bol tOI' B.O 
1'. O. (pr'!J l Sur fatE! b.b 

Bottoll b. b 

[I~ct.td feeU 1'1 TO 22 

S~I!-flle l'ep~h SI1 I1B 

V,.1. fiItNedlwl~) 66.4 (1.1) 

EGGS: 

BAJ ~U[HO~JY 3m.IQ (l.ot) 

\lIEAfflSH 0.00 0.(1) 

Lf.I\VAE: 

P.A~ AH[HOVY mS.B6 ~.(1) 

ilEMflSH o.()~) 0.(10 

JUVENILES: 

WEI\H 151\ 0.00 0.(1) 

Table 2.1-2 
Continued 

612")/87 
12 ~o 
IH(1\ 

Ebb 1 
S 

29.0 
27.0 
27,1) , 

6.0 
B.(1 
b.7 
C.S 

20 TO 25 
SN lW 

58.8 61.1 

blWB7 
\,53 
~I)()Z 

Ebb I 
5 

21.1) 

26.5 
2b.(I 

9.1) 

S.'! 
~.S 

b.l 
25 TO 55 
SH MB 

60.6 70.8 

6123/87 
J 311 
\l')(15 
Ebb 2 

,. 
J 

21.0 
26.S 

1,.1'1 

1,.6 

a 10 11 
SB 

~iJ.b (I. (I 

bl13/31 
m'1 
~I(ll 

Ebb? 
S 

;:g.s 
27.~ 

27. !} 

&.~ 

b.O 
b. 7 

/:.4 
17 TO n 
5M t1P 

49.7 4g.5 

1270.41 1585.12 14517.36 30bB2.20 25487.19 1).01) 4115.85 4?;':.7\ 

1).(11) O. (1() ().OI~ (\.1)0 ~I.I)O O. (11) VJ~ I.. I? 

3S\ 7. 01 .s2~2. n 1145.21 2182.4'1 3(H2.'H O.~l) 4215.4:'; '?,~B. 14 

O. (If! 0.0(1 J.3') (1. Of) 1.:;,('1 O. Q(l O.{IV (1.
'
10 

(l. ttl,l 0.00 O. (\l) 1.41 1'.1;,1 1).(10 n.nl) (\. (11,1 

Environmental Consulting Services, Inc. 
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P~l!! 6/~O/S7 

li III~ no 
lO(dtil'O 11101 

Ti Ill! Ebb 2 

lIe~~i rl9 S 

lp~p. i(.) Air 28.0 
Surface 25. (I 

l.ll'ttl'lI 25.5 

Sal.I~Dt) SUI face b.O 
BQ\t.C>1I 4.0 

[I. (J. 1110111 Surface 6.5 
Bottoll o.b 

D!'l)tt, (feet I 10 10 15 
SaJIIllie Oepth SI1 til! 

Vii!. Fi Iter ed \1\131 51.1 2~.7 

EGGS: 

~A'i Atlllm'~Y 351)8.81 38')5. n 

lAR~AE: 

8AY AtlOlOl!y 1135.03 S'H.94 

W£Mf"ISH I. ~b Q.OO 

JINEtHlES: 

FA', AI~CHQ'.J'i I. 'lb o.~o 

Table 2.1-2 
Continued 

b 13M3 I 
'146 

il(lO~ 

H·b 2 
,. 
~ 

?S.t) 
,c c-
...... f.J 

?5.5 
4.(1 

U 
b.B 
0.4 

3(1 TO 3S 
Stl I'lB 

n.2 45.\ 

114U7 I'lBB.91 

1222.~6 ~~S.12 

2.1 Z 0.(11) 

~I. 01) ('I.N) 

bl3OfB7 6/311/87 f:.I3f)j~T 

1006 \\);8 11m 
W(I02 I.fIOI W\I.11 

fbtl 2 Ebb Slack n,~ Sl~(¥ 

5 II H 

2B.O 2B. (I 2!lJl 

is. (I 20.(1 76.(1 

25.5 2S.S ..,,, '" 
J ., •. } 

4,1) V) 8. (I 

4.0 ~. (1 V' 

b.S 7. (\ 7. f> 

b.9 7.(1 7.t.' l\) 

20 TO 22 12 TO IS 12 10 18 
. 
....... 

Stl MB Stl I'lB sa rtB 
I 
I\) 

52.5 5&.7 7~.{1 51.6 7Q.4 bU 
....... 

lbOS.ll 440.92 89~. &i 451 n. i) Ji2.(I~ 18118~. ~7 

£'182. 86 Ib~\.4? 43/~.'H 1I16.1B m.lo 1I~IU'1 

0.0(1 \.'.00 (1.111) 1.14 ('I. (1(1 I). (1(' 

1).00 Q.N.I Q.OI) O. (Ii) l.l.\,It) (1.1)1) 

Environmental Consulting Services, Inc. 



Vate 
ii~e 

loohOf, 
lide 
fI(;;;din~ 

ielllD.lll Air 
Surface 

Bottolll 
Sal.!p~tl Surface 

~ottOIi 

D.O.(p~11 Surface 
Bottolll 

Dentt. (feetl 
Saaipl e Depth· 
V61. Filtered(~31 

b/30/87 
11(1\ 
IHiOI 

Flood I 
II 

29.0 
2b.0 
26.0 

B.O 
4.0 
7.0 
7.0 

14 TO 20 
SI1 119 

63.7 bt.l 

Table 2.1-2 
Continued 

b130i'a7 
1114 
~(I(lS 

Ebb Slack 
II 

2'1.5 
2&.5 

4. {I 

7.4 

a 13 10 
5B 

80.2 0.0 

6/30/87 6130181 &/3t'/IF 
1m 122~ 1245 
14101 11)(11 111)0 ~ 

Flood I Flood I Fl(md 1 
II II II 

;'0.0 JO.O ;0. 1) 

16.0 26.(1 2t-..~ 

26.0 tb.(\ ;:6.0 
6.0. B.O 8.~ 

9.(1 B.O 6.0 
7.b 1.0 7.2 
1.(\ 7.~ 7.1 

14 TO 17 14 TO Ii 3') to 32 
511 liB S1'I fm 511 11P 

63.7 51.3 &6.2 34.4 6~.{\ ~7.7 
_. _____ w ________ ~_~. ________________________________ • ________ ~w ____________________ ~_~ _____________________ ~ •• ~~ ____ ~ •• ___ .' __ 

£66S: 

~AY AtlCHOVY 75'1.81 20936.17 'U8 (1.0(1 29b.iO 4346.98 4472.81 &819.77 le~.QO 11)10.17 

IIEAt.flSH 0.00 1.&4 0.(1(\ (I. ()(I 0.00 O.QO (\.(10 (1,00 0.0(1 (I. (I~I 

lARVA~: 

BM AIlCHOVY 635.79 952. S4 531.17 (I.I)Q 9n.31 \521.42 329'1.09 I4IS.iO 23!Jo.bJ 1'191.tH 

WEAt.f I 51! 1. 57 0,00 :>.74 Q.OO 0.00 I. 95 455 0.00 10,00 (I. (1\1 

JU~!ElmE5: 

Environmental Consulting Services, Inc. 
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N 
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Table 2.1-2 
Continued 

- ..... -~ ............... --- _ ....... _--- ... ---------------- .. _---._-- --_ ..... ----"': ... -- ----- -- --_ ... -- -~ ......... -.. -_ .... -- ... _ ...... -~ ......... , _ ........ ... ~ ... ,.... ... , ... _ ... ~ . 

Date 7' Jl87 7/ 1187 71 7/87 . , 7i 7m 7! 7/87 
lilT'e 955 1018 1035 I(lS~ 11'.11;. 
location 1"'(Ii K')O~ 1I{1(\1 lIl0l WI~I 

lide Ebb I Ebb 1 Ebb I Ebb I Ebb I 
H,=;jdifl~ S 5 . S S S 
Tenlp. (el Air 24.S 25.0 2S.{I 25.0 25.') 

Surface 26.5 26.0 26.0 20.0 26.0 
Botto" 26.0 26.0 26.0 26.5 26.S 

S~l.tpl'tl Surface 8.0 B.O 8.(1 S.(I 8. (I 
!.lottora B.(1 B.O 8'.0 B.\'I B. ~) 

D.O.lup~) Surface 6.5 6.1, 6.S 6.3 /,.~ 

Ilottoll 6.6 6.4 6.5 0.1 ~.I 

DeothlfeeU 20 TO 25 40 TO H 21 TO 24 18 10 22 lB TO n 
Sa-Die Depth S11 liB SH Mil SI1 till SII ne 511 HI) 

Vol. Filteredl~~) 44.4 64.2 H.2 52.0 58.4 67.0 50.3 56.0 44.1 57.6 

EGGS: 

M" AtICHOV'{ 5364.86 5403.43 48692.79 80090.16 5772.26 6613.43 3S'H.4J 3701.79 3211.5B 2B80.21 

LARVAE: 

iIA'i AtlCROV¥ 1885.14 814.64 41)8.90 126.92 1219.7} 17~.13 SQQ.99 5Qa. on 612.47 81)2.98 

WEAH ISH 9.01 4.67 (1.00 3.85 1. 71 1.41 I. ~9 (1.0(1 2.23 1.74 

JUVEtHLE5: 

Environmental Consulting Services, Inc. 

I\) . . 
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Table 2.1-2 
Continued 

~~ __ ~_ • ___________________________________ ~ _____ ~ ___ M ____ ~ _______ ~_. ____________ ~ ___ ~_~ _______ ~ _____ • ___ ~. ____ • ____ ~~ __ 

(late 71 7181 71 7tBl 71 7187 71 7/B1 7 f U8l 

li~,e 1125 1141) 1200 I:m 1248 

lvtalhm 1i004 110(15 11101 W\lH W(I{\2 

lid~ Ebb 1 Ebb I Ebb 1 Ebb 2 Ebb 2 

H<:~dir.~ 
S 5 5 5 5 

Teflo.\() Air 25.0 25.1) 25.0 25.0 15.0 

SUT fate 26.0 n.o 26.0 2&.0 26.0 

8ottoll 26.0 26.0 26.0 16.0 

Sal.(potl S~rfate B.O 6.(\ S.(i 8.0 8.0 

~ottOIi 8.0 b.O b.(1 b.n 

~.O.!DP') SUTfat~ 
6.5 b.i 6.3 b.~ 6.5 

BDttOIl 6.4 6.4 6.4 b.b 

Depth !feet) 30 TO 32 9 TO If) 18 TO 21 15 10 20 28 HI 30 

S31111le De~tll SI1 1\[1 S9 SI1 11[1 Sit 119 511 119 

Vol. Filteredtll3) 65.5 71.9 61).4 (I. (I 51.6 StU 46.1 47.2 46.0 51.3 

EGGS: 

FAY ANCHOVY 7alQ.2~ 17232.27 15057.95 0.00 4192.71 b566.60 81B6.55 9368.64 I02'J6.51 92i3.42 

If.R'm: 

BAY AIICHOVY 2705.34 74B.2b 237(1.96 0.00 Bh2.B5 1133.21) 921.91 1l1)7.20 2615. bS 25'59,32 

WEAt-JlSH 0.0(1 2.78 0.00 0.01} 0.00 0.(10 0.(1() 0.00 2.17 1.91 

JlImIlLE5: 

Si\'i AIiCHOVl 0.00 i). 00 1.6(, \). (fO 0.00 Q.QQ O. (\(1 I).IJ~) ~i. (1)) (I, (\(. 

WtHHlSH 0.0(1 1).00 O.~IO O. (1(1 0.(10 0.00 0.00 0, (1(1 tl.0(1 1.91 

Environmental Consulting Services, Inc. 

N . .... 
I 

l\) 

.l>--



Date 7116/87 
Tille 9(13 
locati on 1'101 
lide Ebb 2 
Headifl9 5 
TEmp. Ie) Air 23.0 

Sudan' 26.0 
FottM 211.5 

Sal.!pptl Surface 6.0 
Fottol'! 6.0 

D.O.(ppl'l' Surface S.B 
Botto. 6.0 

l.\eJ)thHeetl 15 TO 20 
Sample Depth 511 liB 
~ol. Filteredtl3} 5/'.1 54.6 

Table 2.1-2 
Continued 

7/16i87 7116/87 
no q3b 

WO(l4 14(1(15 

Ebb 2 Ebb 2 
5 5 

21.S 21.1) 
n.o 26.0 
26.S 

b.Q 5-.0 
S.t} 
5.9 6,0 
5.9 

2B TO 30 6 TO 7 
511 tiS 59 

39.0 24.2 83.0 0.0 

7IIoi87 i1161'iH 
952 lOll 

11101 IH<lI 
Ebb 2 Ebb 2 

5 5 
22.0 2Z.(1 
26.(1 2/'.0 
26.(1 2b.Q 
5.0 S.I} 

5.') S.~I 

'5.4 5.4 
5.8 S.B 

15 TO 1~ 14 TO 19 
51'1 1'19 511 Ill! 

44.3 25.1 3'U 24.0 
__ M ___ .~ ____ " _____ ~~ __________________ ~_~ _____ ~W _________________ * __________________________________ ._~ ______ ~ ___________ ~~_~ 

EGGS: 

BA'i ANCHOIJY 9509.80 9B57.14 7057.89 7409.09 969.88 O.Ol) 9191.81 7(191.63 SOJ8. 07 ~091. 67 

lARVAE: 

SA'{ AI4[HOVV 4491).20 3258.24 31)02.63 56(13.31 8i89.t6 Q.OQ 181Q,'~B 12()7.17 1753.81 562. ~,I) 

~EAtJ ISH 7.13 5.49 1).(10 4.n 1.20 0.(10 0.(1(1 0.0(1 o. (~(1 (1.(10 

JUVENILES: 

FAY mmlllVY 0.00 0.(1) 0.01) O.I)() 3.61 ().oo 2.26 1),1)0 2.54 (UIl) 

Environmental Consulting Services, Inc. 

N . 
-" 
I 
N 
\J\ 



Date 7IIMB7 
li lite h130 

lC·tdtion ,,(11)3 

Tide Ebb 2 

Headir'9 S 
let'lp.IC) r.ir 23.Q 

Surlace 27.0 
~ottOIl 27.0 

Sal.lppt) Surface 4.0 
~ottOftl 4.0 

D.O.{pull Surface 5.8 
~ottOIll b.O 

llepthHeetl 40 10 42 

S3'rl'le Depttr 511 liB 

Vol. filteredta31 51.7 51.5 

Table 2.1-2 
Continued 

7Ilbf87 1/16(87 

It)45 1\Q4 

IHOI )Mll 

Ebb 2 Ebb 2 
S 

,. 
:l 

24.0 24.S 
2b.0 211.5 

26.0 20.5 
5.0 5 . .(\ 
5.(1 5.(\ 
5.4 S.b 
S.S S.q 

14 to 111 18 HI 22 
SH HB 511 Ill! 

31.8 (I. (I 53.3 ~9.1 

1I1MB7 7116/87 
1117 1211 
tllOl \N!12 

Ebb 2 Flood I 

S II 

25.0 211.0 

2b.O 27. (1 

26.5 21. (I 

b.O 6.(1 

b.O ' 5.0 
5.& 0.1 
b.(1 5/1 

14 TO 13 30 TO 32 

511 I1B Sri till 

M.7 2'1.6 61.8 i).O 

_____ ~~_~ __ ~_~ __ ~~ _________________ .w _____________ • __ ~ ________ ~ _____ ~ ____ ~ _____ • __ ~ _____ w _______ *_~ _______ • ___ .~ ____ ~ __ ~ ____ 

EBBS: 

B" V t.1I0101Jt 502.51 1(8).56 2132.08 0.00 2484.05 2400.80 2077.29 2408.78 75.87 o.~t) 

lARVr.;£: 

FA'! AIlCHOV'{ 41&9.1B 2217.49 lB~3,33 Q,M S2~1.41 2533.07 lBIV1S B7S.(!1) ,HhO,I8 0.(1) 

~fAH1511 1.68 0,00 (),UQ 0.00 0.00 O.()Q fl. 00 0,(1(1 !.47 ,).(11) 

JUVEII1lES: 

~AV ANOlOllY 0.00 0.00 ~.14 0,0(1 0.00 2.(1{I Q. (1(1 1),1.1') 1).(11) (I. !1I1 

Environmental Consulting Services, Inc. 

N . 
-' 
I 
N-
(j'. 



Date 7/23/87 

litTle 756 
Ll)catioll 11101 
Tide Flood 1 

Headi IIg . N 

Tellip. ([;) Air 2B.1> 
Surface 28.0 
~otto~ 28.0 

S;I.(potl Surface 8.0 
Bottor. 10.0 

[I.O.tPIlIJI Surface 1..1 

BottOM 5.8 
O!;othIf eetl 16 l~ 21 
Sa",p) e Depth SM liB 

Vol. filteredl.31 54.6 51.0 

Table 2.1-2 
Continued 

1123/87 7/2"S1B7 
BIB 836 

WOOl W1tH 

Flood! Fl Dod 2 
II N 

28.0 29.S 
28.0 28.5 
28.0 28.0 
8.0 6.0 

1(1.0 10:0 
6.4 6.3 
b.2 S.7 

20 TIl 25 16 TO 21 
SI1 tlB SI1 liB 

&4.6 61.0 66.6 66 •• 

7123/37 7/W8l 

854 '117 

11(1(14 II HI! 

flood 2 Floo<J ~ 

I~ II 

2'1.1) 30.(1 
28.5 28.5 
28.5 28.5 
10.0 8.0 

B.O 10.1) 
6.4 6.5 
5.9 S.S 

n TO 30 17 TO 2~ 

SM 119 511 tlB 

54.7 62.0 .... .. 
.JJ ... \ 43.7 

A ___ •• _____ ~ ______ ~ _______ ~ ____________________ ~ _______ ~ ___ ~ ________ N _________________ ~ __________________ ~~ ___ ~ ______ ~.~~ __ ~_ 

EGBS: 

BA~ AIICHOVV 2243.59 3605.88 83.59 2170.4~ 638.14 24b5.36 4~1S.4~ 11181.87 1734.1B 29'21..01 

lAR'JliE: 

PAY AII£HO'.fV 2939.56 2~SO.9B 1040.25 7142.b~ 1121.I~ 241)1}.bQ 2020.11 101'.SS 6t4.tH 141.47 

WEAKFISH 3.61. :::.91 ~.b4 31.15 O.OQ 1.51 1.83 b.45 ~.O(I I). (I(l 

Jl1\,!ElIlUS: 

Bil Y AtlCHOt}y 0.00 0.(1) (l.OI) O.(tO 0.00 0.00 0.(10 0.00 1.8\ 1).Ctl) 

Environmental Consulting Services, Inc. 

N . 
-" 
I 
N 
-.J 



[)ate 7123187 
lillie 93S 
Location 1/002 
Tide Flood 2 
lIeading " Temp.ICl Air 30.0 

Sur fate 29.0 
Bottoll 28.0 

Sai.!potl Surface 8.0 
Bottoll 10.0 

D.U.{PDIII) Surf~[e 6.5 
Batt 01) 5.8 

Der t tol f eetl 30 TU 32 
Sa~Dl e D~pt"h Sit I1B 
~D\. Filteredl,31 41.& 60.{I 

Table 2.1-2 
Continued 

7{23i87 7123/97 
952 1010 

\I HI 1 MOO;; 
Flood 2 Flood 2 

Il II 
30.0 ~O.O 

2'UI 2B.S 
28.5 28.S 
10.0 8.0 
It),!) 10: I) 
6.5 6.b 
b.O 6.1 

19 10 1(, 40 TO 41 
SH t1~ S!1 119 

56.4 48.6 61.5 69.t 

7123181 7mm 
11)41 1057 
11101 \tiIJ{IS 

Flood Slack F1Qod SI~t~ 

II II 

31).0 31.0 
2VI 29. (, 
28.S 21.0 
10.(\ b. (\ 

10.0 bJ} 
6.S 7.1 
6.0 &.4 

20 TO Z& 7 TO a 
SM 111\ S9 

57.'l 5~. 4 H,1 (1.(1 

........ - _ ... _ ... _-----_ .. _ ....... _------_ .......... ---------_ ...... - ... ------_ ...... _ ....... ----------- ... _- .... _-----------------_ ....... - ...... - _ .. --_ ...... --- .~ ~- ..... -".. .... - ...... 

EGGS: 

FAY ANCHO'n MII.29 7330.00 1810.0J 2607.1)0 8456.91 16185.5Q 1945.80 2717.78 22.70 {I. (lI) 

LARVAE: 

BA'l I)tlCHOIJY 2214.19 :mt.67 ~U.16 7"57.20 479.67 61 ~.83 31V14 872.05 I'Hb.I(1 (I. on 

ME~rFISH 8.0b (1,(1(1 1.77 2.06 0.50 4.32 1.75 I). (1(1 0.0') I). (I(t 

JUVENILES: 

ilEAH ISH 0.00 1.67 0.0(1 Q.OO O.~)Q O.lW Q.Oj) O. (II) 0,1)(1 IU"II\ 

Environmental Consulting Services, Inc. 

l\) .. 
-" 
I 
l\) 
00 



Oat£> 7/28/87 

Time 943 

lfJcatioll 11101 

li~E' Flood I 

Headino N 

letD. (el tli r 28.0 
Surface 28.0 

Botto" 28.5 
Sal.tpptl Surface 6.(1 

Bottoll b.O 
D.O.(ppa' Surf~ce 6.2 

Bot tOil 5.8 

[f!:Dth If ~etl 20 10 22 
SalilDl e Deoth . sn 118 

Vol. fi lteredl1l31 59.4 61.7 

Table 2.1-2 
Continued 

71281S7 
lOtH 
WOOl 

Flood I 
II 

28.1) 
30.0 
28.S 

b,Q 
6.1) 
b.1J 
6.0 

20 TO 2q 
Sri tlB 

7128/S1 
1025 
11(\04 

Flood I 
N 

28.0 
28.0 
28.0 

b.{\. 

b.O 
5.B 
6.4 

28 TO 38 
Sri I1B 

6(1.8 56.2- 50.356.3 

7128/B7 712aJ37 

I04~ ItM 
IIIQ\ '1110\ 

Flond I Flonci I 

N Il 

2B.(\ lB.I) 

2B.O 28.(1 

28.5 29.S 
1'), (I \0,(1 

IQ.Q I'). \) 

5.9 S.q 
5.b S.b 

20 TO 25 2(1 10 25 

Stl 118 Sri 1I~ 

41.4 35.3 5U 27.~ 

• _________________ ~ ___________ • __________________ ~ _________ w _______ ~ _____ ~ __ .~ ____ • _____________ w __ ~ __ .·~ ___ ._ •••• ______ • __ •• 

EGGS: 

P~ Y AIKHO\lY 95.96 150.73 3SI.n 2247.33 1l1.30 11)6.57 2301>.60 2781.87 3101.52 6~67.77 

lAR~'A£: 

BM AIlCHOVY 97B. II 2032.41 429.28 2270.4~ 1~5S.B~ 2577.04 2698. 11 1711. (15 b~34.0? 11~R7.la 

WEAn ISH 0.00 (1.(10 ~.29 3.5& 5.70 (1.00 O. (10 2.B~ 10.15 7.~> 

,I U\IEtHlES : 

PA'i illlt-HOIlY l.b8 0.(1) 0.00 0.(10 0.00 0.00 0.0(1 1).00 0.00 0.011 

Environmental Consulting Services, Inc. 

~ . .... 
I 
N 
--0 



Table 2.1-2 
Continued 

__ . _ ... ~ __ _ w., __ •. _. ____ ... ___ ... _________ .. _ ....... ___ __ ~ _____ .. _ ........ __ ............ .. __ .. _______ ... __ .. __ .. _ .... _ ....... _~ _. __ .. • _ .... _. r. .. - - . .... . - . -. ~ - . 

[late 7128/87 71iB/S7 7128/87 7128/87 U2eta; 

Til!le 1127 120& 1230 1241 lY') 

Loc ~ti on 11(102 11003 WIOI 141'11 Wi)(\~ 

Ii de Flood I- n ood 1 Flood 2 Flood 2 FI ood ! 

He~diro~ " N II N II 

Temo.(C! Ai r ]9.0 28.0 2B.O 29.Il iV. 

Sur fate 2Ul 2'1.0 2Q.1) 21.0 21.(\ 

Botto!!! 2B.5 29.1) 29.0 21.0 

S~I. (poll Surface b.O II. (I JO.O 10.0 b. l) 

SoHoll B.O B.O 10.0 l{t.O 

D.O.(po~1 Surface b.O b.O b.Q 6.0 o. :. 

Bott(j~ 5.S 0.1 6.9 6.1) 

O<:!othlfl!etl 30 TO 34 4~ 10 50 18 TO n 18 TO 22 8 TO H 

Sall'lple Depth SII tlB 511 118 511 119 SI1 MB ,[\ 

Vol. Filtpred(l~l ~9.3 44.7 ~8.2 47.0 54.2 51.3 56. ~ 54.1 41.0 fl. ft 

EGGS: 

Bin AnCHOVY 224~.3b &000.00 )688.48 10b36.17 14QY.S9 41B~.OB 1273.53 20n.7T 51}8.16 n. (11) 

LARVAE: 

~AV AI~C!lOVY lB72.77 50~8.43 513.01 15S:U2 887.45 2m.(lS 833.04 1272.31 412B.57 (I. (II) 

~E~mSH S.(}9 0.00 2.b2 Ub O.Q(I 1.115 ,). (1(1 0.0(1 Loa \1. ('\1 

JUVEtIllES: 

Environmental Consulting Services, Inc. 

~ 
~ 

I 
VJ 
0 



Table 2.1-2 
Continued 

____ ~ •• _. __ • ____ R _______________ ~ ___ • __________________ ~ ____ • __________ ~ ________ ~ ___ ~ ____ •• __ _ • __ , ___ ••• " 

~. --- .. - _. 

[late 81 6/B7 81 blS7 BI olB7 81 b/1l1 81 b{31 

T i ~,e 105b 1125 m:. 1215 125~ 

lc,tali (In W(I03 litO! W\(\\ M('M 11(1('1 

fide Ebb I Ebb I Ebb 1 Ebb I fllb 2 

Headi r'9 S 5 5 5 S 

1 p'~f). ([1 Air 23.0 2J.5 ,. e 
L .. \~~ 24.(\ Z4.3 

Surface 27.5 28.5 28.5 28.S 28.0 

~(ltt(l<J 28.0 28.5 2B.5 28.(1 2U 

Sal. I~otl Surface 6.0 a.o B.O 8.0 8. (I 

BoHclII a.o 8.1) B.Q 8.0 8. (I 

O.O.lpv~) Surface b.Q " " 
c c; 5.9 " -

,J.,J ,J.,J J.' 

Bl)tto" b.O 5.7 5.7 5.7 5.9 

ne~tt, (f eet I 38 10 40 19 TO 22 17 TO 22 ~·O 10 ?>4 17 10 71 

Sril1lllle Depth SI1 tlB S~ HB 511 118 Stl MB SM 119 

V~l. Filteredl131 5\.1 51.5 54.0 42:2 43.5 ~2.s 54.1 64.5 55. 2 ~t5. 7 

EGGS: 

PAY AIICHOl.'i 1295.50 5629.13 1194.44 2298.58 1078.35 I1BS.88 511.01 1477.52 n75. (10 179'1.?5 

lAR'~~E: 

SAV litlCHOVV 3.91 Il.b5 I ~a I. 48 1526. t)] 845.36 658.92 55. 45 3~b. n 156.52 567.32 

WE 111": F I SH 0.00 O.OQ (1. (10 O. \)1) 2.('1(, {I.NI O. (1(1 (l.I)I) 0.00 0.(10 

JW/ElmES: 

BA '/ AIlCHOIJY o.{)O 0.00 (l.ot) 0.1)(1 0.00 0.0(1 1.85 (I, (II) O.i'I<) 0.01) 

Environmental Consulting Services, Inc. 

IV . ..... 
I 

'W 
->-



Iliite Sf 6/B7 

1 i "·e 1315 
ll}(~\ ion 11101 

Tille Ebb 2 

!leadin~ S 

lel\o. lei Air 25.0 

Surf ace 2B.O 
POltM 28.0 

Sa I. lpp II Surface B.O 
Bottoll 8.0 

n.O.!po~1 Surface 5.B 
Bottoll 5.8 

DeDtt, (f eell 17 TO 19 
S"lIoole OE?pth Sit 119 

Vol. Filtered(m31 50.4 38.9 

EGGS: 

MV AlICHOVY 470.24 737. n 

lARW;E: 

BA~ AtlCH01J1 519.94 452.44 

IIEAtJISIi 0.00 0.00 

JU'·:ErHlE5: 

BA'( AtmWn 0.00 (1.00 

Tahle 2.1-2 
Continued 

81 b/S7 8f 6/B7 
1:;'.>9 140(1 

IHO! 11005 

Ebb 2 Ebb 2 

S 5 
25.1) 2~"<1 

2B.O 2B.0 

28.0 
8.0 b.O 
8.(1 
S.B 6.7 
5.8 

11 TO 19 8 TO II 
51t MB S8 

43.0 ~8.5 il4.6 0.0 

946. 51 9~(1. 26 ~41.B5 (1.0(\ 

362.79 14B.05 944.27 0.00 

0.(10 5.19 0.00 0.00 

0.(1) ~.oo 1.55 0.0(1 

Sf b/B7 
1m 
W~I~2 

Ebb 2 
,. 
;:. 

25.0 
28.0 
2B.9 

b.O 
B.(I 
6.0 
5.7 

26 m 3(1 
SIl MS 

53.7 54.6 

m.t;, I). 1)0 

221.60 :l1}1.20 

(1.00 Q.OO 

0.0(' <l.t)!) 

Bf 6r8' 
\446 
Nll!l 
tbb 2 

5 
2S.~ 

18.0 
::S.I) 

6.0 
B.I) 
&.Q 
6.3 

16 TO 19 
3M 11~ 

51.2 41.2 

3B(I.8b 492.72 

218.75 '14.66 

0. (1(1 2. 4j 

O. (11) (1,0(1 

Environmental Consulting Services, Inc. 

N 

I 
\H 
N 



Table 2.1-2 
Continued 

- - ----- ~-- ----------- ... - ...... ------ ... --_ ................. __ .... -... _-_ ... ,.. ----_ ... ---_ ... - --- - -_ ..... _ .......... ------ ... - ... - -- ....... -- --- --- --- - --. -~ .. -...... ---

Dat!; B/WB7 8/1118T B/ll/\17 B/II/B1 BIII/87 
Tifle 900 93; qS~ Ion 1(1~4 

L(,tat i 011 IIOO~ 11101 11101 W(i(~4 \i(J(l3 

lide Ebb 2 Flood 1 Flood I flood I Fl ood I 
He-adin9 5 N N N tl 
Telilp. Ie) Air 22.S 24.1) 2Ul 24.5 24.1) 

Surface 26.0 27.0 27.Q 28.0 27.0 
l)ottOIl 20.0 27.0 27.0 27.S 26.0 

Sal.!ppt) Sur!a(e 6.(1 8.(1 a.o 6.0 b.O 
BottM 6.0 8.0 8.1> 0.(1 b.O 

D.O.lpPIlI Surface 6.7 b.o 6.6 7.1 6.9 
8ottola 5.3 6.6 6.6 7.1 6.S 

D<:!ith (I eell a TO 10 20 TO 22 20 TO 22 IS to 20 55 TO 0') 
Sample Depth S8 SI1 MB 511 MB SM MB SH 111) 

'Jr.!. Fi Itere'd (,,3) 79.7 0.0 59.7 14.1 bl.S 01.1 51.3 /,1.1 52.B 53.3 

EGGS: 

BAY AtICHOVV 0.00 0.00 66.78 1872.34 579.20 654.66 0.00 \6.:)7 321).09 31)4).15 

lARVAE: 

[lAY AtlCHOVY 82.91 0.00 93.49 1602.84 652.80 71b.8b 292. ql) 204.58 b8.18 2%. H 

I>:EAtFlSH 0.0(1 0.(1(\ (1.(10 1).(1(1 (\.OQ 0.(1(1 0.0(1 0.(11) 0.0(1 3.75 

JUVEtllLE5: 

~AY ANCllOVY 1.25 0.(1) '1.011 Q.OO (I. flO O.on 0.(10 n.llQ t).l)() 0.011 

Environmental Consulting Services, Inc. 

l'V . 
~ 

I 
\.>.\ 
\.>.\ 



Table 2.1-2 
Continued 

.. "-'~~."----.~~--~---~----"------------' --'~--'~---'-"----~-----.-------~
.-----~--------.----' .--~- .... -- .-.---- .. 

D~te SIll i87 SI11/91 BIll/S1 S/11/81 E/lIm 

Ii tile 111)3 1120 IHI 12')7 12~8 

lr.,oti C,11 WIOI IHOI \11002 '1/(11) I 'II\()1 

Tide Flood 1 Fll'od 1 Fll'od 2 Flood 2 Flood 2 

fle;;dir.9 Ii Ii Ii N tl 

Te~ID. ((,) Air 25.0 25.1) 27.{l 27.1) 27.0 

Surf;;re 27.0 27.0 27.0 27.0 27 .0 

llottoll 27.0 27.1) 27.0 27.(1 11 " Lt • .,) 

5~1.lrot) Surface 1(1. (\ 1 (I. (I 8.(1. Ill. I) HI. I} 

Be.ttOIl 10.0 lQ.I) B.O In.(1 1(1.1) 

n.O.{prMl SurfacE.' 0.5 b.S &.8 /,,& 7. I 

Bottoll 0.4 b.4 o.B 6.9 7.1 

OeDth (feet) 18 TO 20 18 TO 21'1 30 TO 35 20 TO 25 20 TO n 
S;!l\ole llE.'lIth . 5" 118 511 t1~ 511 tI~ SI1 MB 511 11~ 

\,(.\. Filtered(nSl 58.1 bO.7 45.9 S6.b ~3.~ 52.b 38.0 30.S 5~.1 SUi 

EGGS: 

~A,{ AtlCIIOVV 543.89 1I3:S.44 61 (I. 1)2 660.78 7%. [5 1754.7S 4bn.68 4(lM.94 1457.b3 7412.% 

lAR\'AE: 

BAY AHr.lI(lV~ 4Q9.64 461.87 IQlb.14 'tiS.St) 441.'H 55;'.23 2221 .\\5 15~. 47 b~.1. /,\) ~IVl.l)l) 

J\I'JEIHl ES: 

Environmental Consulting Services, Inc. 

N .. ..... 
I 

w 
+'-



Date B/17/87 

filii'.! 910 
location 11101 

Tide Ebb 2 

Headir'9 S 

IE~p. I[) Air 27.S 

Surface 27.0 
Bottolll 27.0 

5al.(pptl 5urf~ce B.O 
i!ottOll B.O 

O.O.!po~1 Surface 7.1 

Bottolll 7.2 

DeothlfeeU 1 b TO 1 ~ 

Salflr\e Depth . 511 Ita 
Vol. Fi Iter ed (If 51 47.2 4&.2 

Table 2.1-2 
Continued 

8/17/S7 
917 

W(l1)5 

Ebb 2 
S 

27.5 
27.0 

b.O 

7.4 

10 TO 11 
58 

8/171B7 
~54 

W(I(l3 

Ebb 2 
5 

29.0 
27.Q 
28.0 

b.O. 
(,.0 
7.7 
7.7 

40 TO 4S 
51'1 na 

(,2.0 Q.O· ~5.S 34.1 

3111187 B/17/81 
\.)15 1!)~5 

IHOI ~1I(l1 

Ebtl 2 Hb2 

" 5 ;) 

28.5 28.5 
21.S 27. S 
27.S 27.5 

b.Q b.O 
B.O 8.') 

7.~ 7.3 
7.0 i. (J 

17 TO 18 17 TO 19 

SH liB 51'1 I1P 

50.6 34.1 41.8 25.9 

_____ . ________ ~ __________ ~_~ ___________________ ~ ____ ~ _______ ~_~ ____ ~ _________________ ~ ___ w ____________ .·_~ _____ ._.~ ___ " •• ___ .M_ 

EGGS: 

BAY AtI(HO'f{ 993.64 'HB.OS b1.29 0.00 bl.54 0.00 1885.38 3524.90 2535. at 411 \. ~I) 

LARVAE: 

Birl AII(fIOI,'Y 245.76 t 75.32 440.32 0.00 39.77 28.65 sun 340.18 Ibt!.2? I i7 .bl 

JUVENILES: 

MY MICHOVV Q.M O.OQ 0.llt1 11. t)t' 0.\10 0.0(1 0.00 0":11.' O.(li) ~.8f, 

Environmental Consulting Services, Inc. 

l\) . ..,.,. 
I 

\..) 

"" 



{I~te StlllS7 
li_e 1054 
l(tt~tion IMl2 
Tid12 Ebb 2 
HEiidi r'9 S 
re-.p. Ie) Air 30.5 

Sur face 21.5 
Fottom 27.S 

Sal.!pDt) Surfac~ 6.0 
eouoll B.O 

(I.0.!PPIlI Surfate 7.~ 

Bottoll 7.2 
lleptlilfeeU 30 TO 35 
Salll\)ie Depth . SH liB 
VDI. Filteredlall 45.1 n.9 

Table 2.1-2 
Continued 

8 IIi 187 
1115 
WOOl 
Ebb '2 

S 
31).0 
,~ " LI • .; 

27.5 
6.(1 
6.tl 

7.3 
7.3 

20 TO 25 
SI1 tiP 

48.7 44.3 

B/I7187 BI11/B} afl7/37 
1134 1211) 1m 
MIOI Wl(lj \11(1(\4 

Ebb 2 Ebb 2 Ebb 2 
S S s 

10.S 31.0 3Q.S 
17.5 27.0 17.5 
27.S 27.5 28.(1 

b.O- b,O 6.'l 
6.0 6.(' 6.0 
7.2 7.7 
7.4 7.3 

20 TO 25 '20 TO 25 27 TO VI 
Sli IlI.I 511 MB 511 MB 
3~.1 19.9 '5.1 21.4 31.J 15. ~ 

__ • _. _____ ._~ ___________ ~_~~~~ ________ • ____________________ ~ ____ ~_~ ____________________ ~~~ __ • __ ~ •• _____ • ___ •• __ ·.~ __ .M •••• 

EGGS: 

My IHIClIO'V,( 507.76 813.21 \41)6.57 1234.76 3}3.33 bBb.BT 117 .38 411).b5 174.26 ~11. 76 

LARVAE: 

SM AtlCIIOVY IS4.fJ4 13.39. 254.62 8~.7a 62.66 65.b6 19.96 HO.19 1')7.24 418.3') 

Jll';'ErmES: 

BAY mlCllO'n 0.00 0.00 (l.OO (I.IiO 1),00 Q.O(l 0.(11) 4.67 0.(1) 6.S1 

Environmental Consulting Services, Inc. 

N . ..... 
I 

\.>J 
0' 



Date 9/25/87 
lillie 909 

lc'(ati Oil IHOI 

Ti de Flood 1 . 

Headin~ H 

T!iIllD. (el Air 21.0 
Surface 25.0 
Botto. 25.0 

Sal.lpotl Surface 1 I). (\ 

Bottoll 12.0 
n.O.!pPMI Surfate 6.4 

Bot tORI b. t 
I)l>{Ith (f eet) 15 TO 20 
5~I11Dle Oe!)th Sit lUI 

V~I. FilteredlmS) 45.9 27,9 

Table 2.1-2 
Continued 

8125191 
nq 

IiO~4 

Floetl 1 
N 

21.0 
25.0 
25.0 
11).(1 
a.l) 

6.b 
6.5 

27 TO 30 
SM n~ 

42.4 49.1 

8125/87 8/25/111 B/25I81 

947 11'04 trl2,) 

WOOl IHOI 111"11 

Flood I f\O(ld I F1o{ld 1 

}l 11 II 

20.0 21.(1 21J' 

25.0 25.0 25. \1 

25.0 25.(1 25.1) 

1.2.(1 12.0 12.0 

10.0 11).0 n./) 
6.3 6.3 6.S 

6.4 6.4 b.O 

18 TO 20 IS 10 2(1 15 m 2(1 

sn H~ Sri liS 311 !IF 

37.B 42.7 26.2 37.4 31.7 ~n 7 
... \ .. ~ ... ' 

_N _____________________ ~ _________ M~ _________ ~ ____ ~ _________ ~_~ ______________ ~ ______________________ ~ ________ _____ •• 

EGGS: 

PAr AlICHOVY 19.61 10.75 2.36 2.04 52.'11 46.84 190.B~ 41). I ! bit q] 4'UI 

U\RVAE: 

FAY AnCHOVY 879.00 241.13 120.2B 14.26 SnS9 2B8.06 2106.87 sa. 24 3}U7 %.67 

JUVElllLES: 

BAY I\tKIIOI/Y 1).00 1).1)0 0.(1) 2.1)4 0.00 0.00 0.00 0.1)0 0. 1)0 (I.MI 

Environmental Consulting Services, Inc. 

N. 
-" 
I 

'W 
.....:J 



Dat~ 8/25(87 

Hili!! \O~7 

location W(\Q~ 

TiM flood 1 

Heildin9 N 

Te"p.ICI Air 21.0 
Surface 25.0 
~ott(!lII 25.0 

S?I.(pptl Surface 10.0 
Bot to iii to.\) 

D.O.jpp~1 Surf3ce b.B 
BoHoll b.8 

I)fD t II If eel) ~\) HI ~S 

S~~Dle Deeth' 511 1'18 

Vol. Filteredl131 55.6 47.' 

Table 2.1-2 
Continued 

8125/81 8125/81 
\Q5~ 1116 
IINI2 W\Q\ 

Flood 2 Flood 2 

N N 

21.:1 12.0 
25.0 25.0 
25.1) 25.() 
1(\.0 12.0 
12. t) 10.0 
b.'1 7.1 
6.3 b.8 

30 TO ')5 18 HI 2') 

511 1'19 511 118 

37.2 59.3 40.4 37.8 

9125187 B11s187 
1154 12')8 
IU(l1 W(l('5 

Flood 2 flO(l~ 2 
II II 

22. (\ 22.1) 

25.(\ 25.0 
25.(1 
12.~ I'). (. 

1 I). (I 
7.1 ~.1 

b.B 
IS lO 20 8 HI 1(1 

SI1 111:\ SF 
38.B 4(1.5 63.0 I}. (I 

._· _____ ~ _______ ~ ________ ~ ____________________ ~_~w ________ .~~ ____________ ~ _________ ~ _________ ~ ____ • _______ ~~~ ________ 

EGGS: 

PA'/ AU[HIlVY 78.65 97.05 115.S? 75.47 205.45 PH. 12 97. '14 155.56 6 .. ~5 (1.1'1) 

U\R"AE: 

BA Y AtlOIOVY O.M 27.n 338.11 1.)(1.36 t31.1~ 00.85 25.77 34.57 4\. 77 (1.01) 

.IIWEtIlLES: 

BAV AII[HOIJV (\.00 O.QO 0.01) (1,1)(\ 0.00 0.0(1 0.0(1 2.47 It.11 O.fll) 

Environmental Consulting Services, Inc. 

N . 
-" 
I 

\..0.) 

00 



DatE 
Tillle 
locati on 
hd~ 

!le~di rt9 
Temp. Ie) Air 

Surface 
~ottOIt 

Sal.lpptl Surface 
SoHol 

D.O.lppltl Surface 
~ottOJII 

Il~oth !feet! 
S~"llll? Depth 
Vol. Filteredl.31 

EGGS: 

BA~ MICHOn 

U\R\'AE: 

BAY AlICHOVV 

JUVEtHlES: 

MV ANCHOIJY 

91 1187 
<fOb 

WIOI 
Ebb I 

5 
20.0 
23.S 
23.0 
8.0 
8.0 
7.0 
7.0 

16 TO t? 
Sit 118 

52.7 59.2 

I. 90 1.69 

3.80 3.38 

0.00 0.00 

Table 2.1-2 
Continued 

q J 1/87 
9:;1) 

W(l(l~ 

Ebb I 
S 

21).5 
24.0 
23.S 
b.O 
8.0 
7.~ 

7.4 
28 10 32 
S!1 118 

55.1 48.6 

0.00 0.00 

0.00 0.00 

0.00 0.00 

91 1/87 
954 

W(lOI 
Ebb I 

5 
20.5 
23.5 
24.0 

B.O 
B.t\ 
7.2 
6.4 

20 TO 25 
511 118 

58.6 61.1 

0.00 (1.00 

1.11 1.64 

0.00 0.00 

'1/ I/S7 
1014 
IHOI 
Ebb 2 

s 
24.(1 
23.5 
24.0 
~.O 

B.(I 
7.1 
6.8 

17 TO 20 
Sit Me 

50.1 21.5 

0.90' 0.(1(1 

5.99 18.bQ 

o.o~) 4.65 

~I 1/87 
1029 
11](11 

Ebb 2 
S 

24.rt 
2:;.~ 

24JI 
6.0 
8.1) 
:' .1 
6.~ 

17 10 2(1 

SM MB 
4(1.7 13.4 

0,(10 7.46 

2.46 )7.~1 

2.4b 7.46 

Environmental Consulting Services, Inc. 

N ... 
I 

\>J 
-.0 



[)ate 9 f 1/a7 
Tillie 1(\52 
V'(i'tion WI)(l~ 

I i d~ Ebb 2 
He~dir,g S 
ll?a,p. leI Air 22.0 

Surface 13.5 
Bottom 

S;I.lpot) Surface 9.0 
SoU a I!! 

~.O.lpDRI Surface 7.0 
eoltolll 

Death (I eet I 9 TIl II 
S~IIP Ie I)"pth . SB 
~ol. filtered!fl~) 6L? 0.0 

EGGS: 

lARVAE: 

PAY ANCHOVY 0.00 (\.00 

JUVEtIlLES: 

M'I A!l[IIOVY 0.00 0.00 

Table 2.1-2 
Continued 

~I 1/S7 9/ 1 fB 7 
1112 1134 
il(l(l2 IHO\ 
Ebb 2 Ebb 2 

S S 
2U 23.S 
24.0 2~. (1 

24.0 23.5 
b. t) 1..0 
B.O 1..0 
0.9 7.~ 

6.7 0.9 
20 TO 24 15 TO 17 
SI1 119 511 liB 

SO.5 21.1 ~a.o 1'5.4 

0.00 v.\w 2.0S b.n 

0.00 (1.(10 (U'I) 0.00 

11 1/S7 
1211 
WitH 
Ebb 2 

:; 

24.5 
25.0 
24.0 
a.t) 
B.O 
1..6 
7.1 

15 TO 17 
Sit 119 

~/'.9 1(1.1 

2.13 0.00 

2.1;'; 0.\>0 

'1/ 1/81 
1m 
\it:"n 
Ebb 2 

5 
..,. C 

L.' ... ~ 
24. Q 

74.0 
b.O 
~.O 

U 
0.1 

~(I TO ~2 

Stl Mil 
31.(1 2'5.B 

(1.(10 0.01) 

O. (Hj 0.00 

Environmental Consulting Services, Inc. 

N 

-' 
I 

.j:'-
o 



Oate 
T i "e 
locatinn 
II ~!.' 
H.;;<dinq 
le/l\D. «( I Air 

Surf ace 
Bottolll 

S.!.lppt) Surface 
Bottoll 

D.O.(PD$) Surface 
~ottOIQ 

Der,th (feeU 
Sample Il~pth . 
\101. FilterEd(III~1 

91 JlB7 
70B 

11101 
Flood I 

II 
23.0 
25.0 
24.5 
10.0 
10.0 
b.~ 

6.B 
20 TO 24 
51'1 Itll 

59.7 41.4 

Table 2.1-2 
Continued 

91 7fB7 
730 

;1(102 

Flood I 
II 

23.ti 
23.5 
2:::.5 

B.O 

0.1 
30 TO 32 
511 t1P 

63.B 53.0 

91 7/87 91 7/B7 'u 7187 
7S~ BIB 837 

W(105 11101 WHII 
fI Dod ! Flood 1 Flood 

N Il Il 

22.5 2'1.1) 24.0 
23.0 24.5 24.5 

24.5 24.5 
B.(I. 10.1) \(I.Q 

10.(1 10.0 
7.0 6.9 6.9 

b.9 6.9 
8 TO 10 20 TO 25 2(1 TO 25 

58 511 tla 511 MB 
B7.o 0.0 52.B 20.7 Q5.6 14.1 

--- .---------------~-~---------------------.-------------------------~~---~------------~-----~---------------.----------_ .. 

E66S: 

LARVAE: 

MY ANCHOVY 3.35 12.15 3.1:; I.e? ].99 0.00 39.77 19.32 74.56 21).13 

,1UWHlES: 

Fin IitIUlOtJY 0.00 4.05 0.1}0 0.00 1).00 O.(I~ 0.(1) 0.01} 2.11 O.I)il 

Environmental Consulting Services, Inc. 

N 

I 
~ 
..,..l. 



[rale "If 7/87 
Tim~ 858 
lo(,;tioo WI)04 
lide Flood 1 
Ile~dino N 
lelilP. (0 Air 25.0 

Surf ace 24.0 
~ottOIll 24.0 

Sal.1ppU Surface B.O 
Bottoll 8.0 

D.U.(pD~1 Surface 6.7 
BoHoll b.7 

!)ep th (! eel> 3(1 TO 32 
Sill1!Dle Depth S" "B 
',101. Fj I teredh3) 48.2 47.9 

Table 2.1-2 
Continued 

9/ 7187 
'121) 

W(l(ll 

FI Dod [ 
N 

25.1) 
24.0 
24.0 

10.0 

11.9 
25 10 28 

91 7/87 
942 

11101 
FI Dod 1 

N 
25.0 
24.0 
24.0 
11.0 
11.(1 
7.(. 

7.3 
IB TO 2(1 

SI1 M~ SK I1B 

37.6 25.3 61.4 60.& 

9/ 7/B7 91 7/87 
'158 IQl1 

WIOI \>!1)(13 

Flood 2 F I oDd 2 
II tl 

25.(\ 24.0 
24.0 24.Q 
24.0 24.0 
11.0 10.0 
11.0 10.i) 
7.0 7.3 
7.3 7.5 

18 TO 22 38 TO 4(1 

SI1 HB SI1 r.a 
47.7 2~.1 46.9 56.9 

>---~-~---~----------------~*--~------------~----~-------------*-~-~~~---------------.--~-------~~--"~-.~---~~~~, ---.-------
EGGS: 

l ARVs)E: 

FAY AtlCHOVY 2.07 6.16 3'1.89 15.81 U6 0.(10 IUS 10.31 2. l.~ I. !b 

JlNENllES: 

PAV AtlCHOVY 0.00 0.00 2.66 ~.15 (I. flO 0.(11) 0. 1)0 1).1)(1 I~. (u) OJ") 

Environmental Consulting Services, Inc. 

N . ...... 
I 
~ 
N 



Date 9117/87 
Ii ~e 717 

location WOO2 

Ti~e Flood 2 

Headin9 II 

Tell!>. (el Air 22.0 
Surface 2~.5 

90Holl 25.0 

Sal.(pot) Surface 2.0 
Bettloll b.O 

D.O.lpp~1 5urt~ce 5.9 
Bottoll 6.0 

Depth \feet! :n TO 33 
Sa!l>l) I e Depth' 511 liB 

Vol. filteredlR31 65.4 61.7 

EGGS: 

LARVAE: 

~I\V AnCHOVY 0.00 H.Sq 

JU'JEIHlES: 

BAY AIlCHQIJY 0.00 0.00 

Table ~!.1-2 
C~:mtil)ued 

ql I i 181 
7J5 

1<1\01 
Flood Slack 

N 
22.5 
2~.5 

25. 1) 

4.0 
6.1) 
b.Q 
6.4 

19 TO 21 
SI1 I1B 

73.2 72.0 

1.37 4.17 

0.00 1.39 

9/17f87 W7lS7 'm 1/97 

752 80S an 
11101 14(104 IM!S 

Flood Slad Flood 51 ack Flood Slack 

N N S 
22.S 23.0 22.S 

24.S 24.5 25.S 
25.0 24.S 

4.1l ~.(\ 2.1) 

6.0 B.O 
6.0 6.0 11.2 

0.4 5.9 !\) 

16 TO 22 30 TIl ~3 7 TO \(1 
. 
--'" 

Sit HB SIl M9 SP 
I 

.p.. 

77.1 69.7 74.3 72.?- 81.~ 0.(1 
\;.} 

0.00 0.(10 4.04 136.93 23"H (!. (II) 

O.\)(I O.th) 1.35 4.IS 2.46 1),1)11 

Environmental Consulting Services, Inc. 



Date ~/171S7 

HIr<~ tl42 

location ill01 

lide Ebb 1 

Hq~din9 S 

lelftp. tel Air 23.0 
Surface 24.5 
Bottolll 2S.0 

Sal. (p~tl Surface 2.0 
Botto" 4.0 

D.O.ipp~) Surface b.O 
Bottolit b.l 

Deeth t t eetl 16 TO 21 

S~1I\ple Depth 511 118 

Vol. Filtered(13) b6.2 b1.1 

Table 2.1-2 
Continued 

'1/11181 
857 

\HOI 
Ebb 1 

S 
23.0 
24.S 
25.\) 
2.0 
4.0 
&.(1 

b.1 
Ib TO 21 
SI1 MS 

72.1 7I.b 

'U17/87 ~/17fa7 9117 la7 

1j'12 WI '155 

W(l(l3 1I1f)1 IWII 

Ebb I Ebb I Ebb I 

S S :; 

24.0 n.s 24.0 

24.S 24.S 2~.~ 

24.0 25.0 24.S 

2 .. 0 2.0 2.~ 

10.0 4. (, a.f) 

b.S U &.3 

'5.7 6.2 '5.'1 

4Q to n I ~ TO 20 21) 11) j' ~ 

8M liB SI1 Mil SM I\~ 

71.0 b3.1 &2. B 73.0 SII. B HI. ~ 

___ ~ _____________ w ____________________ ~~ __ ~ ___ ~ __________ ~~ _____ .~~ _________________ ~ ___ ~ _______ ~ _______ ._. __ •. ___ •• 0 • • " _ 

EGGS: 

lAR'~AE: 

BAY ANCHOVY 0.00 4.43 9.32 1).00 1.41 O.QO O.OQ 1).1)0 0.00 \. 42 

JUVENILES: 

~AY AllC110\,Y Q.QO 1.48 0.00 (1.00 (1.00 (l.Ot' i).O(J O.ot) I\~t() 0".1:1) 

ATLANTIC ~R~AY.ER 0.00 O. (,(1 0.0(1 Q.(I(I (I.M 1.58 I), O~ 0.(1(' Q.OO I). f\l\ 

Environmental Consulting ServiceS, Inc. 

N . 
~ 

1 
~ 
~ 



Table 2.l-2 
Continued 

•• _____________________________ .~~~ _____ ~._~ ______ ~~~ _________________ ~+~ ______________ ~_.~ ______ ~.~ ••• _. _N •..•• _ .. 

Dat e 9/22187 9IWB] 'U 221 87 'mUST 9/Wf;7 

I i~11 924 947 1')1(1 II)}O 1041 
locatiOIl 11101 W~(\3 11(105 IIHl\ WI(II 
Tid p Flood 2 F1l)od 2 flood 2 Flooo 2 fll)[I~ 2 
HI'adin9 II II II II 11 
Tt!~p. Ic) Air \9.0 18.0 17.(1 11.0 11.1) 

Sur face 23.0 22.S 22.0 2::.(1 23.{I 
Bottoll ns 23.I} 23.1) 7"; .. 0 

S.I.lppt) Surface 8.0 4.0 • 4. (l B.O a.~ 

Bottoll 8.0 B.O 8.1) 8.'.\ 
D.O.lpo.1 Surfa(e 5.5 b.~ ".2 5.7 5.1 

Bottott S.8 S.B 5.1 5.9 
\}eDthlh,etl 16 TO 20 48 TO 50 1 TO 11 IS TO 22 III 10 21) 

Saa,ple D~pth 511 1111 sn n8 S8 SH Me SI1 ~B 

Vol. Filtered!.3J 61.5 73.2 44.2 58.4 44.3 0.0 51.5 H.B 5b.\ 68.1 

EGGS: 

l~RVAE: 

BAY AIlCllOIJY 0.00 0.00 (1.01) 3.41 n.54 0.00 3.88 I). I}!) 5. ;5 I.H 

JUVENILES: 

BAY Atl!:1I0VY 0.00 0.01} 0.00 1.71 0.00 O.QO 0.00 0.00 0,1"11' f). Of) 

Environmental Consulting Services, Inc. 

I\) . 
-> 
I 

+--
IJl 



!late 9/22/87 

hAle 11l~ 

lc-cation WOO2 
lide Flood :1 

Headift9 . N 

1l'1II0. {() Air 21.0 
Surface 23.0 

Bottoll 23.0 
Sal. !pDtl Surface 6.0 

~ott(HR B.O 
D.O.\pp~) Surface b.O 

Bottoll 0.0 

Depth If pet) . 34 TO ~6 

S~I!IP I e ~epth SK I1B 

~ol. Filtered(13) 51.2 79.11 

Table 2.1-2 
Continued 

9122187 
11:;;: 
W~I)4 

flood 2 
tl 

22.5 
22.5 
23.0 
b.') 

to.I) 

6.4 
5,Q 

2b HI 30 
SH M£I 

39.S 54,2 

9122187 1/22187 9mm 
12Q9 1246 1m 
WI01 14101 \I~(lt 

Ebb 1 Ehb I Ebb \ 

s S S 

22.0 23.0 1:i.O 

25.0 24.0 2U 

2t(} 2::.5 13.5 

8.0 VI 9.0 

B.O 8.0 B.I) 

5.7 5.9 6.2 

b.l 6.1 U 

18 TO 24 \b TO 22 20 to 2~ 
SH MI! SM MB S!1 H~ 

71.1 73.9 51.5 74.\ 40.B n.4 

__ • ______ ~ __ ~ ____________ * _____________ ~ ___ • __________________ • ___ w _________________________ ~~ __ • ____________ ~ ______ ~ __ • ___ * 

EGGS: 

LARVAE: 

PAt AtlCHOVY 0.00 2.51 (l.01) 0.1)0 0.00 1.35 I). lit) (l.OO I). t)t) 0.1)1) 

JlIVE!UUS: 

Environmental Consulting Services, Inc. 

N . 
-' 
I 

.J;--
0"-



[i;\e 912'1f87 
limp 1~9 

I O(~ti 011 W(IQS 

lid!' Ebb 2 
lleadin9 S 
lell!'.IU Air 18.0 

Sur/ace 21.0 
Botto~ 

Sal. Ir,ptl Surface 2.0 
Bottom 

D.O. (pOIll) Sur lace 7.4 
Bottoll 

Dfpt h!l eeU . 8 lO 10 
S~~I[\ I I' Depth S8 
Vol. Filtered(~3) 41.S O.Q 

EGGS: 

LARVAE: 

BAY ANCHOVV 4.92 O.QO 

JU·.JElmES: 

F~Y M1EHOV'j 14.46 0.00 

Table 2.1-2 
Continued 

9mfB7 
1(111 
\11\1)1 

Ebb 2 
~ 

~ 

19.1) 
21.(1 
2U1 

2. (I 
2.1) 

1.2 
7.5 

20 TO 22 
SM MS 

21.S 35.6 

O.tl!) 0.00 

3.b4 0.00 

9/2'1187 
1028 
1410\ 
fbb '1 

5 
19.1) 
21.0 
21.9 

2.(1 
2.0 
7.2 
] .5 

21) TO 22 
511 MF 

38.1 34.1) 

0.00 (1.0t) 

O.I)Q 2.94 

?/L'1/8 ., 
1')46 
W{tll4 

FluDd t 
II 

21.(1 
21.5 
22.0 
2.0 
2.0 
7.1 
7.3 

30 10 35 
511 rlB 

76.5 63.4 

5.23 

~ ,> 
J.L .. ' 

0.1)0 

3.15 

?/11/8i 
1 iii ~ 
Wi)(I~ 

Fl(lnJi 1 

II 
22.n 
21.5 
il.S 
U 
2JI 
7.1 
7.3 

45 10 5(1 

SM "8 
59.5 0~.(t 

0.00 (1.1)(: 

0.1.10 t.,flb 

Environmental Consulting Services, Inc. 

/'J 
-' 
I 

-l!'-
-.J 



Date 9129/81 
Ii I,e 1119 
location 11101 
Tide Flood 1 
HE'~din~ N 
Tellip. ((j Air no 

Surf ace 23.5 
!.lott!!11 23.5 

Sal.lpptl Surface 2.0 
Pottu 4.0 

D.O. 'pOtl Surface 7.6 
llottoll 7.2 

O~ptt,( £ eetl 12 10 lS 
Salliole J.lepth SH 118 
Vol. Filteredl131 65.7 68.2 

EGGS: 

lARVi\E: 

M~ AIICH(l'.}V 0.00 O.M 

.JUVEltIlES: 

~A'I AtlCHO'JY 1.52 I. 47 

Table 2.1-2 
Continued 

9129/S7 
1133 
WIOI 

Flood 1 
N 

22.0 
,,~ " 
I.,).,) 

23.5 
2.(1 
4.0 
7.b 
7.2 

16 TO 22 
SH liB 

46.2 :)1.2 

0.00 3.9\ 

0.00 1.95 

9129fS7 9129/87 
114a· 1207 
W002 WOOl 

Flood 1 Flood 1 
N N 

23.0 12.0 
22.0 22.5 
22.0 22.0 
2.0 2.0 
2.0 4.0 
7.8 7.8 
7.5 6.B 

30 to 32 1'5 TO 22 
511 tlB 511 119 

68.0 64.4 S2.~ 57.5 

4.41 1.55 O.QO 1.74 

5.88 0.00 1.91 12.17 

QlTI/S7 
1222 
IW)I 

FJ Dod I 

" no 
.,.., r 
LI..J 

22.0 
2.0 
4.0 
7.9 
b.B 

1'5 TO 22 
SII I1F 

47.3 58.3 

O.l)Q O. 'JI) 

1),(11) 1.72 

N . ..... 
I 

.j::-. 
(X> 

\ 
\ 
[ 
i 
! , , 
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Table 2.1-3 
Mean density, by collection period, of fish egga, larvae, and juveniles taken 

in ichthyoplankton collections in the Delaware River near Artificial Island in 1987. 

Bav Anchovy 

Date 
Tot. Vol. 
Eiltered Eggs Larvae Juveniles 

13 Apr 1,030.5 0.00 0.00 0.00 

28 Apr 1,045.1 0.00 0.00 0.00 

11 Hay 1,094.8 0.00 0.00 0.00 

26 Hay 1,173.5 488.28 0.68 0.00 

03 Jun 1,204.6 478.08 4.65 0.00 

11 Jun 1,264.1 4,469.19 224.51 0.00 

16 Jun 836.2 4,720.88 115.88 0.00 

23 Jun 1,088.1 10,937.81 2,485.62 0.00 

30 Jun 1,063.0 6,145.53 1,152.78 0.09 

07 Jul 1,039.3 13,024.82 1,209.08 0.10 

16 Jul 797.0 3,858.97 3.522.71 0.88 

23 Jul 1.116.9 4,765.60 1.691.38 0.09 

28 Jul 943.5 2,362.69 2,456.17 0.11 

06 Aug 955.4 1,185.89 510.26 0.21 

11 Aug 989.5 1.097.83 549.97 0.10 

17 Aug 749.0 1,049.53 164.35 0.40 

25 Aug 785.4 74.23 250.19 1.15 

01 Sep 788.7 0.38 2.79 0.51 

07 Sep 909.1 0.00 12.87 0.55 

17 Sep 1.323.7 0.00 10.95 0.60 

22 Sep 1,143.5 0.00 1.49 0.09 

29 Sep 988.8 0.00 1.31 3.24 

Eggs 

0.00 

0.00 

0.00 

0.00 

0.00 

23.57 

1.08 

0.37 

0.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Weakfish Striped !!aU Alolla 9!!P. 

Larvae Juveniles Eggs Larvae Larvae 

0.00 0.00 0.10 0.00 0.10 

0.00 0.00 0.10 0.10 0.00 

0.00 0.00 0.00 0.00 0.00 

4.35 0.00 0.00 0.00 0.00 

0.91 0.00 0.00 0.00 0.00 

1l.31 0.00 0.00 0.00 0.00 

2.15 0.12 0.00 0.00 0.00 

0.64 0.09 0.00 0.00 0.00 

1.60 0.00 0.00 0.00 0.00 

1.73 0.10 0.00 0.00 0.00 

1.38 0.00 0.00 0.00 0.00 

4.12 0.09 0.00 0.00 0.00 

2.54 0.00 0.00 0.00 0.00 

0.42 0.00 0.00 0.00 0.00 

0.20 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 000 0.00 0.00 0.00 

White 
~ 

Larvae 

0.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Atlantic 
~ 

Juveniles 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OR 

0.00 

0.00 
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2.1-50 

T.ab.le Z. 1-4 
Length frequency of subsampled bay anchovy taken in 

ichthyoplankton collections in the Delaw~re River 
near Artificial Island during 1987. 

'-tnt 111111' JlI\ Feb liar ~ ]qy Jijll M Aug kp Oct 

0.0 - 0.0 0 0 I 0 0 0 
0.1 • 1.0 0 0 0 0 0 0 
\.\ - 2.0 0 0 2'90 146 I'n 0 
2.1 - 10 0 I 764 1190 1It'19 0 
3.1 - •• 0 0 I ~ 3:l5 m 3 
'.1 • s.o 0 , 181 134 81 :I 
5.1 • 1.0 0 I U! ~, n 11 
6.1 • 7.0 0 0 J6 16 t\ 1 
7.1· .. 0 0 0 K eo \I 16 
101- M 0 0 10 It eo , 
9.1 • 10.0 0 0 1 Il 19 eo 

10.1 • 11.0 0 0 I 10 U 13 
11.1 • 1M 0 0 e 4 , II 
It. I • 1M 0 0 a e 17 " 13.1 • 14.0 0 0 0 I II eo 
14.1 • 15.0 0 0 0 4 7 21 
15.1 • 11.0 0 0 0 0 1:5 e& 
15. I - 17.0 0 0 0 I II 26 
17.1 • 1M 0 0 0 , , 17 
1"1 - 1M 0 0 0 , • , 
19.1 • eo. 0 0 0 0 e J a 
eo.t· aI.o 0 0 0 3 0 7 
11.1· t!.O 0 0 I • 5 II! 
U.I - 1M 0 0 0 0 0 :I 
n.1 - 1M 0 0 0 0 0 0 
eM - ~.o 0 0 0 I I 4 
~.I· K.O 0 0 0 I 1 I 
et.1 - 17.0 0 0 0 0 0 0 
27.1 - "'0 0 0 0 1 0 I 
2 .. ' - 2'M 0 0 0 0 0 I 
n.1 - 30.0 0 0 0 I I 0 
30.1 - 31.0 0 0 0 0 I 0 
31.1· 32.0 0 0 0 0 0 0 
3t.1 - 33.0 0 0 0 0 0 I 
33.1 - 34.0 0 0 0 0 0 1 
34.1 • J!I.O 0 0 0 I 1 2 
lS.1 - 3&.0 0 0 0 0 0 I 
3L I· 31.0 0 0 0 0 0 I 
37.1· 38.0 0 0 0 0 0 I 
38.1· 3M 0 0 0 0 0 I 
31.1 - 40.0 0 0 0 0 1 0 
40.1 - 41.0 0 0 0 0 0 t 
41.1· lI.O 0 0 0 0 0 0 
4!.1- 4l.O 0 0 0 0 0 I 
43.1 - 44.0 0 0 0 0 0 I) 
"-1-45,0 0 0 0 0 0 0 
45.1· "'0 0 0 0 0 0 0 
"-I· 41.0 0 0 0 0 0 0 
47.1-43.0 0 0 0 0 0 0 
48.1 - 4t.O 0 0 0 0 0 0 
".1- ~.O 0 0 0 0 0 I) 
:10.1 • 51.0 0 0 0 0 0 0 
51.1 • ~.o 0 0 I) 0 0 1 
St.1 - 53.0 0 0 0 I) 0 I 
~.I • a4.~ I) 0 0 I) 0 1 -

Hov DIe 
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Table 2.1-5 
Length frequency of subsampled ~eakfish taken in 
ichthyoplankton collections in the Delaware River 

near Artificial Island during 1987. 

llll;lhl., Jilt F.b Mlr • Illy JUII lui ~g Btp Oct 

1.1 - e.o 0 0 , I) I) 0 
e.1 • 3.0 0 I 3& 6t t 0 
3.1 ~ 4.0 0 '4 1~ 19 0 I) 

4.1 • 5.0 0 , 18 a 0 0 
S.I • &.0 I) I) , ~ I) 0 
6.1 • 1.0 0 0 ~ 3 0 0 
1, I - 1.0 I) I) I I I) 0 
1.1 • M 0 0 I I I 0 
,. I • 10.0 0 0 0 0 I) 0 

10. I • 11,0 0 0 0 0 '1 0 
11.1 • ItO 0 0 I 0 I) 0 
l!.ol • 13.0 0 0 I) 0 I) 0 
13.1 ~ 14.0 0 0 I) 0 0 0 
'''\ . 15.0 I) 0 0 0 0 0 ".1 . 11.0 0 0 0 0 0 I) 

16. \.- 17.0 0 0 I) 0 0 0 
\7. I • 11.0 0 0 0 0 0 0 
It I • 1M 0 0 0 I) I 0 
".1 - eo. 0 0 I) 0 0 0 I) 

eo.l· 11.0 0 0 0 0 0 0 
21.1· 21.0 0 0 0 0 0 0 
22.1· 23.0 0 0 0 I) 0 0 
23.1 - u.o 0 0 0 I 0 I) 

U.I· es.o 0 0 0 I) 0 0 
2'-1· K.O I) 0 I) I 0 0 
26.1 - 21.0 0 0 I) I) I) I) 

n.s· 21.0 0 0 0 0 0 0 
U.I- n.o 0 0 0 0 0 0 
29. I • 30.0 0 0 0 0 I) 0 
30.1 - ll.O 0 0 0 0 0 I) 

3\, I - 31.0 0 0 0 0 0 0 
3t.1 - 3J.O I) I) 0 0 0 0 
33. I • 34.0 0 0 I) I) 0 0 
3'" • 3M I) 0 I . 0 0 I) 

~.I - 36.0 I) 0 0 I) I) 0 
3&.1 • 31.0 I) I) I) I) 0 0 
37, I - 33.0 0 I) I) I) I) I) 

J8.1 - 3M I) 0 I) I) 0 I) 

39.1 • "'.0 I) I) I) I) I) 0 
40.1 - 41.0 0 I) 0 I) I) 0 
41,\ ~ ~.G 0 0 0 0 I) 0 
~l· 43.0 0 0 0 I) 0 I) 

4l. t - ".0 0 0 0 0 0 0 
14.1 - ".0 I) I) 0 I) 0 I) 

45. t • ~.O 0 0 0 I) 0 0 
46.\ - 47.0 0 I) 0 0 I) I) 

Uti - 43.0 I) I) I) I) I) I) 

4LI - 49.0 I) 0 0 0 0 0 
49.1 - !>I).O 0 0 I) 0 0 0 
~.I - 51.0 0 0 0 I) I) I) 

~I.I - 52.0 0 0 I) I) 0 0 
~I- 5:1.0 0 0 0 I 0 0 

!4ov Off 
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Table 2.1-6 
tength frequency of subsampled striped bass taken in 

ichthyoplankton collections in the Delaware River 
near Artificial Island during 1987. 

3.1· M 

rib JUri 

o o o o f) 

Table 2.1-7 
Length frequency of subsampled Alosa~. taken in 
ichthyoplankton collections. in t.he Delaware River 

Artificial Island during 1987. 

rtb ~y lun lui All; Sell 

Nov 

------------------------------------------------------4.1· 5.0 o o o o o 
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Table 2.1-8 
Length fr~quency of subsampled ~hite perch taken in 
1chthyoplankton collections in the Delaware River 

near Artificial Island during 1987. 

F.b Oct 

o o o o 

Table 2.1-9 
Length frequency of subsampled Atlantic croaker taken in 

ichthyopLlnkton CQllections in t.he Delaware River 
near Artificial Island during 1987. 

Fib lIIp Oct 

15.1· 1,"0 o o o o 
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BAY ANCHOVY JUVENILES 
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collections from the Delaware River off SGS in 1987. 
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2.2-1 

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-depthr 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 10419 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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2.2-2 

(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 rom FL (Table 
2.2-3); all but two were age 0+. They were taken during 
late March through early May, Nov3rnber 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 rom 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 rom 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 rom 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 rom 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 rom 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 rom 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 rom) 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)i peak mean density was 0.20 
on December 21. 
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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. 

Date Ranqe 
No. of Call ections 
:10. of Specles 
No. of Speci.ens 

Soecil's 

BLUE CR~S 
ATLANTIC STURGEON 
At1ERICAN EEL . 
BLUEBACK HERR!HS 
ALEWIFE 
M~ER I CAN SHAD 
ATLANTIC NENH~DEH 
ArLA~TIC HERRING 
GIZZARD SHAD 
SAY MICHOVY 
... HIiE CATFISH 
BROWN gULlHEAD 
CHMIrlEL CATFISH 
0)3 i ER TOADF 1 SH 
RED HAkE 
SPOTTED H~KE 
ST~IFEO CUS~-EEL 
STPIFED ~llLIFrSH 
ATLMHIC SILVERSIDE 
NORTHERN PIPEFISH 
WHITE PERCH 
STRIP£D BliSS 
8lACt: SEA BASS 
PU:1Pt:INSEED 
BL~CY. C~APPIE 
9LUEnSH 
SILVE~ PERCH 
}lEAKFlSH 
spor 
NORfHERH XIH6FISH 
ATLANiIC CROA~ER 
BLACr. DRUl1 
STRIPED I1UlLET 
NORTHERN STARSAZER 
NA~En eOSy 
8U:TERF!SH 
SMALL~CUTH FLOUNDER 
SUMMER FLOUNDER 
W I ~QaWFHNE 
H06CHOt,E? 

3/23/87 TO 12/31/87 
174 
40 

42408 

1331 
2 

S8 
~9 
48 
10 
22 
I 
1 

34119 
1 
4 
S 

Sb 
1 

52 
138 

1 
59 
6 

274 
10 
1 
l 
l 

21 
3 

1277 
2 
2 

43 
1 
1 
1 

32 
2 
I 

2i 
9 

6056 
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Table 2.2-2 
Physicochemical data, numbers of crabs and number of fishes in trawl collections 

in the DelawHre River ncar Artificial Island in 1987. 

-----~---.----~-~--------------------------.----------------~------.-.-------------------------.~~~-------.~----~-~-.-.~.---

D~te 3123/81 3123187 3/11/81 3121/87 3/11/81 312j/Bl 
Hill" 1I0\) tlH . mB noo Ina 1416 
lr.:cation NOll 1I10~ 1/1(12 MOO9 119(14 11101 
Gear pottOI Tnll) Botton Iralll IHdllaler TraMI Hi dllater IraMI Surface IraKI S\lrl~(e IraKI 
Vol. filter~dl.l} 1519 2519 2017 208S 21151 1 B% 
J i de Ebb 2 Ebb 2 Ebb 2 Ebb 2 Eb~ Sl~d rtolJd 1 
http. Ie) Air 13.5 I~.S n.s IS.O 16.0 15.5 

Surface 1.0 7.5 B.O B.O B.O B.O 
~ott". 6.5 1.0 7.5 1.0 

Sal.lpptl Surface· 6.0 6.0 6.0 4.0 4.0 IQ.O 
BottOI S.O 8.0 B.O 6.0 

Oxy.lpp.l Surface 13.0 12.7 1l.1 12.S 12.5 13.7 
Bottol 12.8 • 12.'1 13.0 12.9 

Depth If I!I!U 29 10 31 20 to 25 18 TO 22 2'1 to 31 27 1U 31 10 TO 2S 
_________________________________________ ww ______ • ____ _____ ~ ____ ~ _________________________ ._~ __ ~ __ ~_~ ••• _~ _____ w~ ________ ~ __ 

Species 

lIlUEMCK HERRING I (l 4 (I Q 0 
ALEWIFE I 0 0 0 I) 0 
AHERII:AN SHAD 0 I 0 0 0 0 
SPOTtED HAY.E 0 8 0 (l 0 0 
STRlrEO kiLLifISH 0 1 0 0 Q (\ 
AILANTIC SltVERSIDE 1 0 0 0 I) 0 
IIIIBE FERCH I b I Q b (1 
HAtH GOll1 0 0 1 0 Q () 
~UHHER FLOUNDER l I 1) 0 () (I 
1I0GCHOY.E R 29 39 0 0 0 0 
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Table 2.2-2 
ContlnuE'd 

. ____ ~ __ ~ ________________________________ ~~. ______ ~ _____ ~ ___ • ___ ~~ _____ • __ ~_. ___ ~ ____________ m __ ~_.~_~ ____________ • _____ ~ ____ 

Date 4110/91 4/10/97 4110/81 4110/87 4110/97 4110/87 
Ti,e IHO ms 12(1) l2lS 1244 I32r) 

Lo( ation 11008 14102 1(002 WIGl 11010 W\I}3 
f,p.~r IHdllater TraMI Itidllater Tralli Surface Tralll Surf ace Tr aliI ~ottOIil 1rawl lIottoll Tralll 
Vol. Filleredl.31 1815 1915 2122 1116 2~19 2~19 
Tide Ebb 1 Ebb 1 Ebb I Ebb I Ebb 1 Ebb 2 
lenp.IC) Air 11.0 IVJ 12.0 13.0 !J.O 13.0 

Surface • 12.0 12.0 12.0 11.0 II.S It.S 
Bottol 11.0 12.0 Il.Q 11.0 

Sal.lpptl Surfarl! 4.0 4.0 2.1) 6.1) 4.0 4.0 
POttOIl 10.0 10.0 10.0 10.0 

Oxy. (pp~l Surface 9.B 10.3 9.9 '1.2 9.0 1,(' 
Bottol 9.4 10.0 9.0 9.0 

1)ep lh If ee tI 45 10 50 19 10 25 31) 10 34 19 10 25 24 TO 26 171021 

---------------------------------~----------------.-----------~------------------------------------~--~~~~~---~----------- .. -
Species 

~lUE CRAB 0 0 0 0 3 0 l\) AMERICAN EEL () 0 0 0 8 1 . 
BLUEBACK HERRING 0 to 0 13 0 0 l\) 

I ALEWIFE 0 0 0 2 3 0 0' 
All/Hille MENHADEN 0 4 () 1 0 0 
BAY I\IICHO'/Y (I 14 0 b 0 0 
SPOT rED HAtE 0 0 0 0 4 2 
STRIPED I:USK-EEl (I 0 0 0 1 0 
WHITE PER£:H 0 0 0 0 7 6 
STRIFED BASS 0 0 0 0 0 1 
BLACK SEA BASS 0 0 0 0 0 I 
fUtlfKlNSEED 0 0 0 0 0 I 
lint ED 6DS,( 0 0 0 0 0 1 
SUMMER FLOUNDER 0 0 0 0 1 2 
HOSCHm:ER 0 (I 0 1 2fl5 ~Q 
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T:thle 2.2-2 
Continued 

........ -- _ .... _ .. _ .... _- ...... _-- ..... _ ..... _----_ .. _--- ........ -_ ............. _--- -----~ ......... -------- -... __ ... __ ... _------------ ... -... -... _ ... _ .. -- ... -.~--- ---_. ~ .. -.. - .- ........ 

Pate 4121/97 4121i27 H21181 4121/81 4121/81 4111/87 
lil'>p. 950 1 I} 17 1((;1 1123 1214 1255 
l(lc dll (,;' 1I0Qb III (t2 WOl2 IH03 WHIt 11005 
G'??~ l1idMater Tnwl l1id~ater lrawl Iii dwater lr dwl Bottoll T r aKI S\lrf~(e irawl ~IJrfacl? Trawl 
V~I. FilteredlMj) 200b 1899 2110 2:;19 1~61 1848 
lide Ebb 1 Ebb I Ebb 1 Ebb 2 Ebb "1 tbb 2 
Je~p.«() IIi r 

Sur/are 13.0 13.5 lJ.S 14.0 \4.1) 14.') 
Bottoll HoG H.O 13.0 14.0 

Sal.!pptJ Sur/ace 2.0 2.0 2.0 2.0 2.0 0.0 
FottclII 2.0 2.0 2.0 2.0 

Oxy. (pp.1 Surface 9.1 8.6 9.5 8.6 8.7 '1.3 
lIoHoll 9.2 B.B 8.b B.6 

Dpp til II eetl 20 TO 23 20 TiJ 15 48 TO 50 15 TO 20 15 TO 20 6 TO Itl 
. _R_. __ . ____ ~~ __ ~ .. ~ ... ________________ ~_~ ________ ... ______ ~~~ __ ~ ________ • __ N_~ ___ ~ ___________ ~._~.~ ______ ~_~. __ .. ~ __ .• - _______ 

Speci es 

BLUE eRAS 5 15 0 0 (I Q 
AMERICAN EEl I) 0 0 1 I) 0 

2\) BLUEBACK HERRING 3 I) 0 2 5 1 . 
nlElllfE 4 .., 0 0 2 t 2\) .. 

I AltERICAN SUIlD I 0 0 0 U I) -..j 

AlLANIte MEnHADEN 0 I 0 0 0 0 
BIlY MCHOVY 55 H2 2 6 211) 13 
MIHTE CATfISH I) 0 0 1 0 0 
W1I1lE PERCH 0 I 8 7 2 2 
PLACK CRAPPIE 0 0 1 I) (l Q 
IIUIlWUt.ER I) Q 0 3 (I 4 
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Tahle 2.2-2 
Continued 

•• _~M __ ~ _____ M. ______________ • __ • _____ ~_~ _______ • __________ ._~ ________ ~.*~~ ___ ~_. __ ~ _______ • __ ~~._ .. _~_~~~~~ • __ .~ __ ~_. 

Dale 51 ~/81 SI 5/81 51 5/81 51 5/87 51 5/81 51 :5/87 
li lie m8 141}0 t422 140 ISH! 15S~ 
Loration IItOI IiQ03 14102 WOOb W)(lj iii)! I 
f,P3r Surface TraMI Surfacl! fraMI tlidwaler Trail! l1idltater 1r .1111 lloU 01'1 Ir ~wl ~ott 011 1 r ;1111 
~ol. filtered!tJ) 1842 IBva 18~t 172~ 2S17 2517 
lide Flood 1 Flood I Flood I FI Dod 1 flood 1 FIOfld 2 
lellp. (t) Air 11.0 18.5 18.(1 18.0 16.5 15.0 

Surf ate J5.0 15.0 14.0 14.0 14.1) lUI 
Bottoll 14.5 14.5 14.0 I4.Q 

SaUpptl Surface 4.0 2.0 b.O b.O ]. (I 2.1) 
Bottol ~.O 4.0 6.0 6.0 

O~y.(pp.) Surfate 9.6 9.1 9.2 9.2 9.5 1.4 
Bottoll 9.4 9.4 9.1 8.0 

I)ppthHeetl 15 TO 22 3q TO 40 18 10 25 24 10 29 19 10 2B ::'1 TO ~5 

Species 

~LUE [RAB I (I 5 (l 11 II 
AMERICAN En 0 0 0 0 II l 
PI.UEFACi HERRING 0 (t 0 ~) ~) I 
ALEWIFE 4 0 I 2 0 0 
ANER llAlI SHAD 1 (I I) 0 H (I 

BAV ANCIIOVY 39 29 29 81 0 I 
srOllED "/\t,E 0 (I Q 0 4 IS 
IIIIlJE PERm 0 () 0 0 6 2 
SUMMER flOUNDER 0 0 0 0 5 (I 

Ii ltiDUWPAllE 0 0 I) 0 .. 0 l 

HOGCHOl:ER 0 0 0 Q 31b q 
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Table 2.2-2 
Continued 

.- .. ---.--------------------~~-----.-~-~-~-.~---.-~-----~~-------~.-.~---.-~~---~~-----~------------.-------.-~ --_ .. -"--~--
Oiltp 5/21/87 5121187 5121/87 51211B7 Sl71fBl 5/mS7 
Ii JJf? '1J5 11)1(J 1541) 141~ 1512 1540 
l Of;jt i on WOIl 11103 11101 11004 140:)6 WI,n 
Grar Bottol Tralll 80ttDit Trawl Surface [ralll Sur I ace Ir awl Hi d~a! rr If dH\ t1idM~ter traMI 
Vol. fi Itered(a) 2519 2519 1543 IC"~ .JJ.) 16/1 1104 
!ide Ebb I Ebb I Ebb 2 Ebb 2 Flo'Jd I Ebb 51 ~r.Y. 
leftip. (1:1 Air 17.5 1'1.~ 21.0 21.0 20. :; "}o .. .... .) 

Surf ace 17.0 18.0 IB.O 18.0 18.1) IV} 
~ottOi!l 18.~ 18.5 

Sa\. (pptl Surf aCl~ 8.0 B.O 6.0 4.0 b.b b.O 
BoHoll 6.Q b.Q 

Oxy.lpp.1 Surface 8.2 7.7 8.1) e.2 8.1 8.1 
8ottoll 8.2 a.2 

n~!lth(feeU 28 10 30 19 10 22 16 TO 21 ~O TO 33 25 10 28 16 10 21 

Species 

FLUE CRAll IS \0 
, 

1} B 2 ,) 

MERICMI EEL 1 9 0 0 Q Q 
MERICAK SHAD 0 0 1) l) l) I 
BAY ~NCHO'JY 0 0 m '17 824 1(15 

srOTlED IIAt.E 13 (I 0 (I 0 (I 

STRIPED CUSK~EEl 3 0 0 0 0 c' , 
SrOf 0 1 (I (I I) (t 

BtlllERF ISH 0 0 0 0 I 0 
SUMMER FlOU~IlER 0 1 () I) f) 1) 
IIINDOWPfltlE 1 I} 0 Ij 0 tJ 
1I0GCUm;ER 7 110 ~ (I II I ., 
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T,1hlc 2.2-2 
Continlled 

_~_.w ___ .~ ______ ~~_~_~ __________________________________________ . ____ .~~_~~~~_* __ ~ __ ~ _____ . _________________________ . ______ ~_ 

Oate bI 4/81 6/ 4/87 6/ 4187 6/ 4187 61 4/87 6f 4/87 
Ti IfII! 950 t015 1050 114(1 lIS\! 1.;'55 
Lc.cat i on IIOOB IH02 WIOI 11003 IUO~ MOIO 
Gf>ar l1i dllater Jr awl tiidHater Trawl Surf ace Ir aHI Surfale Trawl FDttOIll ]ralll BottoI!' Ir.:l ... \ 
Vol. filteredl.3) 1650 me 1~b2 13n 2~19 1~11 
J i de Ebb 2 Ebb 2 Ebb 2 Ub 2 lbb 2 F 1 (lod I 
lellp. tel Air 21.0 21.0 21.0 'l1 c 12. 1) 21.5 ... ~.J 

Surhce 22.0 22.0 22.0 22.(1 22.~ 21.S 
8ottr}!. 22.0 12.0 2; .0 23.0 22.5 22.5 

Sal.lpptl Surfm! 6.0 6.0 6.0 b.O b.O 6. 1) 

Fottol! 6.0 6.0 6.0 6.0 b.O io.O 
O~Y"ppl) Surface b.6 6.5 6.5 6.3 6.3 6.:i 

Botto. 7.2 6.9 b.9 6.6 ~.5 0.5 
OeptlllfeeU 40 TO U 14 10 22 14 TO 22 40 10 42 16 10 21 2(1 10 26 

-------- .. ------------------.---------~-------.------- ------------------------------------------------------ ------------ .. ----
Species 

SLUE CRAB 0 2 5 2 ~7 65 ,J,J 

At1£RICAtI EEl 0 0 0 0 , 
2 . 

MY AN1I1OVY 47 1m 1,66 122 4 ;) 
OYSI£R 10A[)F ISH 0 0 0 0 I /) 

SP[Jl TED HAY.E 0 (I (I (t I 4 
STRIPED (USK-EEl 0 0 I) 0 B 8 
IIEA':fISH 0 0 0 (I 1 I) 

HOGCHOI.ER 0 Q 0 0 61 II 
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Table 2.2-2 
Contl.nued 

_______ •• R_~ ___________________ .~~_~~_*~ ____________________________ ~_~_~_~. __ ~ _________ ~ ____ . __________________ ~_._~ .. _ .. ___ 

Oate 61 9/87 61 91a7 iJl 9/87 61 9187 b1 1181 bI '1 fa 7 
Jille 950 Ion 1l)47 1115 II :'1) 1125 
location 11009 W102 WI(l1 IIQ05 WI)t) WlO3 
GI!~r Hid_ater Tnlll Midllater Ir awl Surface lralli SottOIL if aliI Dotto:t tralll [loHM If alii 
~ol. Filtered(131 1608 1538 11.06 2519 251? 2::.11 
Tide Flood Slack Ebb I Ebb 1 Ebb 1 Ebb t Ebb I 
tellp.1O Air 22.5 22.0 22. 1) 22.5 2.).0 25.0 

5urfare 23.0 2:!.l) 23.0 23.0 2J.O 23.5 
90ttol 13.0 n.o 2:1.0 ns 2:U 

Sai.(pptl Surface 8.0 8.0 8.0 o.Q 6.1) B.0 
Bottol! 10.0 10.0 10.0 IO.() B.O 

Oxy.lpp.' Surface 6.7 b.a b.8 6.6 0.1 6.7 
Botto, 6.5 0.9 b.9 6.B b.B 

Verthlfe~tl 30 TO 35 19 10 24 19 10 24 9 TO 11 ~S 10 36 2(1 10 13 
___________________________________ "_~ __________ ~ ___________ ~ _______ • ______________________ • _________ ~~·· __ M w_~ _____ ~ __ ~~ ___ 

SP~CiI!5 

PlUE CRAB 1 0 0 5 1 21 N 
MERI(All EEL 0 0 0 0 0 I . 
IlAY AIlCHOVY 594 111 85 11'11 5 1 IV 

I 
OtSlER TOADFlSH 0 0 0 0 2 2 .... 
SPOT rED HIlKE Q 0 0 (l I I) 
STRIPED CUSK~EEL 0 0 0 0 ~ 0 .. 
MIllIE PERCH 0 0 0 0 I) 1 
SUI1I1ER FLOUNDER (I 0 0 2 () lj 
MIN()OWPAtlE 0 Q Q . 0 (I .) 

HOGCliOKER 0 0 0 ., 7 6B .. 
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Til;' 1 c :'.2-2 
Clllllinllcd 

.... -_ ... _ ..... _----- ------------- --_ .... ~-_ .. _ .. _- .......... - .............. _-- -- .. -...... -.... _ ... --- .... _ ...... _ ..... _. ~ .... . 
I}~te 
Ti~e 
lpt~tion 
{iP?r 

Vr, l. f i It er I'd '''ll 
I i ~(' 
ltl'lp. ([) Air 

SUI f ilU 
BoHolI 

S~ I. IlIpt! Slir face 
FoHol 

U~y,(pPJI SUI late 
~olto~ 

"l'plh(fpI'U 

bll~J81 
n:> 

If!03 
BoUml Ir awl 

2!i19 
Ebb 2 
no 
25.0 

• 2~).O 

O.U 
8.0 
5.5 
6.2 

It. 10 22 

b/l~,fB7 
IllS'.! 
~<)12 

Ili dtla! er Ir ~'11 
l:l91 

fI ond 1 
n.'} 
2:,). tl 
24.1} 
4.0 
1,.0 
6.B 
6.6 

4t1 TO 41 

~1:~/!l1 
11 ~'J 
1111)1 

Sur I ~(f Tr alii 
IH~ 

1·\0011 I 
,HU 
Zo.ll 
25.:' 
a.Q 
8.(1 
~.:i 
b.l:l 

16 III ;~ 

bJl~/Bl 
121·) 
~(,(l" 

Surface rr.llli 
1m 

Fl OIH\ I 
SO.I) 
;5.') 
24.1 
4.0 
8.0 
1.'1 
7.0 

jJ to j:i 

hfl~lnl 
1115 
t~ln 

t1i .lw~l.r Ir ?'11 
Ill'..i 

111);\.1 I 
. .10. ~) 
n.1i 
n.t) 
In.1) 
~.9 
b.6 
6.1 

ill In n 

6/15!al 
IY5 
II nIl:' 

r:I.I~·\'~r 'r~'11 
I ~ \', 

f I (l°ld I 
;1). ~ 

25.0 
1:;.{) 
8.0 
B.o} 
6.1. 
b.:' 

if! IjlI2 
........ -_ ... ~ .. -..... --~ ... _----- ... _-------- ... __ ..... -- ----......... - -_ ...... -. _ ......... ----- .... -.. ----- ---------- ... -.. _ ..... -_ .. , .. 
Specip.s 

NilE eRnB 
AUIIlFE 
i\lU\fIlIC I1HUlADEK 
lllH r,tIUlOVY 
BROIiIl Ptll.lHEAD 
O"(SHR TOADf ISH 
SJRlrED tUSK·EEl 
WEMflSIl 
SUrtl1ER FUJUtIDER 
W I tlflO:i f' A tl E 
HUr,[fIOWl 

28 
~ 
I) 

1 
1 
1 

n 
I) 

2 
I) 

2 

I) 
I) 
~ 

102 
o 
() 

I 
29 

() 
"i 
L. 

1 

3 
1 
11 

lIb 
t) 

o 
Ii 
o 
o 
(I 

Il 

1 
o 
(I 

111 
o 
o 
(. 

o 
!) 
(I 

V 

..! 
Il 
'j 

bt) 
II 

.) 

v 
2 
~) 

Q 
l) 

., .. 
(i 

V 
bH 

(I 

o 
\1 
2 
1: 
o 
o 
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TRb!e 2.2-2 
ConlinueJ 

.. __ ~. _M_~ ____________ ~ ___ ~ ___________________ ~ __ ~. __ ~~~~~. __ ~ ___________ ~_ .. _~ _______________ ~ ______ . ________ . ____ .. __ 

Datl' b/22/S7 61121B7 6/22187 6122fBl bl12IB1 6/22187 
I i ~~ I22S 1255 1325 1~55 m~ )455 
lo(~lion IIltH 11005 WOll N103 141(1] IN(, 1 
G"~r Surface fralli Botto~ I r awl Bott Oil! lr alii Bottaa Tr alii M i dw~t ~r 1r ~141 Midw.tor Ir~HI 
VDI. filteredl.31 1432 251~ 2519 2519 IHb 1~ll 
Tide Ebb 1 Ebb t Ebb 2 Ebb 2 Ebh 2 ~bb 2 
le~p.ICl Air 27.0 21.0 28.0 28.S ia.~, 2B.s 

Surface 27.0 26.0 26.0 26.5 26.5 26.S 
PottOIl 17:0 26.5 26.0 21.0 27.0 n.s 

Sal. Irpt, Suri ace 8.0 6.0 B.O B.O 8. 1) 6.0 
Bottol! 8.0 6.1) 8.0 a.1) Il.Q 6.1} 

Ox,.lppl) Surface (1.4 6.0 6.1 b.l 0.1 6.2 
~ottOIl 6.4 b.o 6.2 0.2 6.2 b.2 

Drpt h (f !.'eU 20'1024 1 10 10 30 10 31 17 10 22 17 10 22 29 TO 31) 

--._. -.. -- .. ----------------------------~-~~~---------------~--------~~-~------------.~~------------ -- ... ---
Specit's 

PLUt [RA~ I 4 II II I 1 
At\£RICAn EH 0 0 0 ~ 0 (j ,J I\) 
BAY ANCHOVY 525 S4 0 I 15Q )(10 . 
0151ER TOADF lSI! 0 0 I) 9 0 0 N 

I 
SIRIPEO CU5K-EEl 0 0 20 B t) 0 ' ..... 
WIiITE PERCH 0 2 I 3 I 0 'w 
WEAkF ISH 2 b I 6 5 2 
SIJr1I1ER FlOUllDER 0 3 0 1 0 0 
II lliOOWPANE 0 1 0 0 Q ~ 
1l0SCHOKER 0 5 I 13 1 (} 
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Table 2.2-2 
Continued 

•• __ ..... _ _ .... __ ... __ ...... _________ ........ _ ... ______ ................ __ .... __ ..... _____ .. ___ ... __ w __ ....... __ .... _________ ... ~ __ __ ....... __ ......... '" ... __ ____ ~ _ ••••. _. _ ... _ •.• 

D.le 6121/81 6129/87 6/29/87 6/mB7 bm/BT bln/97 ll~~ 1020 1115 1148 mB I ~t)8 IJJ~ Loution 11103 NOlO W\Ol 11009 IWI\ WI,U.15 Gear Bottoll Trail I Bottoll lr alii tli dllat I?r r raMI NidKater Tralll SLid ale Ir aliI Sur I ~(£' lr awl Vol. rilteredl1l31 2519 251? 1029 957 1017 12M Tide floodS Flood 1 Flood 1 Flood I rI ond 2 FI o()d 2 lelllP. ([) Air 29.0 2U 27J.) :U.5 2a.~ 2B.5 Surface 26.lJ 26.Q 2~.O 26.0 ~b.t) 26. t) ilottM 25.S 25.0 15.0 25.0 2~.O 25.0 Sal.lpptl Sur/ace 0.0 6.0 10.0 b.O B.O 8.ft PottOI 8.0 8.0 10.1) b.1l 10.0 10.1) O~y. (pp~) Sur face 7.1 6.9 6.8 7.2 B.4 7.6 Paltol 6.7 6.3 6.4 6.5 6.6 6.0 Dep th If e"tJ 10 TO 20 20 TO 2b 14 10 2.) 28 TO 32 16 10 ~O J5 10 40 

SpPri es 

PLUE CRAB 95 4 0 1 0 0 (lAy MCHO'VY 1) 0 17 14 3 '1 OYSrER fOADFfSH 2 1 0 I (I (I SIR!PED CUSK-EEL 8 0 0 1 0 0 IIEAt.F ISH 51 (I b 2 (l (1 Sf'OJ I I) Q 0 0 0 HUGCHm,[R lSI 2 1 0 Q 0 
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T<lhle 2.2-2 
Continued 

._~ •• __ ~ ____ ~ __________ ~_.~ _____ ~ _______________ ~. __ w~ ______ ~ •• ~_~~_~_. ________________ • __ ~_~ _____________ • ______ .~._. 

Date 71 8/B7 71 8197 71 8/87 71 BfB7 71 Il f81 7/ 8/87 
Ti~" no 95(1 \i)20 1042 lilt) 121)2 
lncali on WIOI ~O(l2 IIIQ2 ~OO7 III(I~' ~Oll 
G~ar Surface Trawl Surf an' 1 r awl t1i dHal er tr awl l1idl4ater Ir a~l ~ottM Ir ~\<! Fottcil Ir~MI 
Vol. Filtered(~3) 2033 2010 2018 20~1 2~17 2517 
Ii de flood 2 Fl r:lad 2 Ebb I ~bb t [lib I Ebh I 
le$p. Ie) Air 26.0 26.(1 26.S 27. () 2e.O 2B.O 

Surface 26.0 ~6.0 2&.5 26.0 21.>.S 26.5 
BottOM 26.0 26.0 26.S 26.S 26.5 76.5 

Sal. !pptl Surf ace 8.0 B. ~) 8.0 8.0 b.O 8.0 
Sattolt B.O 8.0 B.O B.O 8.0 8.0 

U~y.!pp.) Surface 6.4 6.6 6.7 6.3 6.5 6.S 
90ttoll 6.5 6.8 6.S b.:t 6.' 0.5 

Depth (feet! 18 10 28 32 10 J4 17 10 2/:, 26 TO 32 III TO 2S 3(1 TO 32 

Species 

BLUE CRAB 1 0 0 0 7. 14 
Sr,Y AIIOIOVV 515 154 28 45 I 2 
CllArltlEl CATFISH 0 (\ 0 t) 2 0 
OYSTER lOAIlFISH 0 0 0 0 1 I 
SIR1PED CUSr.-EEl 1) 0 0 0 0 8 
51RIPED BASS 0 0 I 0 0 0 
~lllffl51l 0 Q • 0 0 (\ J 

NEAH ISH 0 Q 0 (\ 0 6 
IIU6CIIOKER 0 1) 0 0 14 1\ 

Environmental Consulting ServiceS, Inc. 

I\) . 
10 
I 
-' 
\Jl 



Table 2.2-2 
Cont lntled 

~ ______ ~ ____ ~ ________ ~ _______ * _____ ~ __________ ~~~_~_~_~~_~ __________ ft __________________________________________ • __ ~ _____ ~ ___ 

~ate 7IIS/B7 7IIS/B7 7115187 7IIS/S7 1IIS/81 711S,S1 
lilile 915 9:;0 Ion IO~7 1123 1155 
location 11101 IWI):I W012 WI03 141'"1 I/O!)? 
(il!i\r Sur face lraMl SurfaCE! Tralll l1idllater Tralli Bottol Tr ilill l1i dw~ter Tr awl Hi dl'.lt er Tr awl 
Vol. filleredlmll 11.90 1891 2070 2S19 1884 1963 
I i dE.' Ebb 2 Ebb 2 Ebb 2 Ebb 2 flood I flood 1 
le~p. 10 ~ir 21.0 21.0 21.0 2(1. :; n.o 23.0 

SurhCf! 2S.0 27. t) 27.0 25.0 2b.J 21.S 
Bolt 0« 2~.S 2b.5 n.s 25.0 27.3 27.0 

Sal.!pptl SurfacE! 4.0 4.Q 4.0 4.0 ~. (I ~.O 
BcHOIl 4.0 4.0 4.0 4.0 4.0 ~.O 

O~y.(pp.' SurfacE! 5.8 5.6 5.6 5.B 6.1) 5.8 
8ottoll 6.0 5.B S.B 6.1 6.1 S.b 

Vl'pth Heetl 12 TO IS 4() TO 45 4(1 10 4S 15 10 20 15 10 26 311 10 ~5 

-.. -----.----.----------------------------~~-~---------------------~-----------------------------~----~--~-~---~~------~~-~--
Species 

SLUE CRAB 3 2 1 2 ~ (I 

II II Mil Ie Sl URGE 011 0 0 0 I 0 I) 

AILAHf!!: HENHADEH 0 3 b l' 1 (I 

PAY ANCHOVY 174 79 30 0 781 129 
OYSlER lOA»FISH 1 f) 0 2 () I) 
SIRIPED CUS):-EEl 0 0 () 1 0 0 
AlLAnflC SllVERSJDE I Q I) (I I) I) 

rmRHIERll PIPEFISH I (I 0 Q 0 Q 
J.lLUEFISH 0 (I 0 0 2 (l 

WEAr.F ISH 19 41 21 7 1 0 
H06CHOKER 1&4 7 b 234 4 0 

Environmental Consulting Services, Inc. 

I\) . 
I\) 
I .... 
0"-



Table 2.2-2 
Continued 

~ __ • __ .• _______ w ________________________________ ~ ___ ~ ___ ~ __________________________ ~ _________________ w~ __ •• ~ _______________ w __ 

D~te 7121/81 7111187 7121181 7121/81 7121/37 7121/87 
Till! 1015 1100 1I~() 1155 1222 1315 
location lItOt WOOl 11102 »007 I/liJ~ 11(111) 
Geu Surface TraMI Surface trawl HidMater Tralll l1idllaler TraMl Bott O~ lr .1111 BoHoll T r aliI 
Vol. Filteredll~l 1590 1627 1119 1917 2~1? 2~1'1 
lide Ebb I Ebb t ' Ebb 1 Ebb I Ebb 2 Ebb 2 
Telllp.ICl Air '31.0 32.0 ~~.O ~J.S ~, " 3~.S .J~\' • ..J 

Surface no 29.0 2Q.I) 21.(1 20.S 2B.:3 
Fottoll 2B.O 28.0 28.(1 28.0 28.S 28.5 

Sal.lpptl Surf3tl! 0.0 6.0 5.1) 6.0 6.0 11.1) 
Fottol 1.0 .)(1.0 8.0 1.0 8.0 2.0 

O"y.tppil Surface 6.4 6.0 5.8 5.8 5.6 5.6 
SottOI! 6.0 5.7 5.9 5.7 6.0 6.0 

Dep th Heet! 13 10 24 20 10 25 13 10 22 28 10 30 16 10 21 21 TO 27 .~ ________ ~ ________ • ________________ ~ __________________ .~_~ ______________________________ M __ ~ __ ~ _____________ ~ ______________ 

Spedes 

BLUE CRAS 0 0 1) 1 22 18 
AMERICAII EEL 0 () 0 0 I 0 
BI\Y ANCHOVY 282 110 S52 103 :i ] 
CIIAt/NEl CAlF ISH 0 0 0 0 2 0 
OYSrER 11l!\DFISH 0 0 0 (I 2 (J 

STRIPED tUSK-EEL 0 0 0 () 0 10 
llORTHERH PIPEFISH 0 I 0 0 0 0 
BLUEFISH 1 0 0 0 0 0 
IIEAH ISH 0 0 0 (I 2 4 
H05CHOY.ER 0 0 0 0 48 10 

Environmental Consulting Services, Inc. 

N . 
N 
I 
-" . 
-J 



Table 2.2-2 
Continued 

.--~------~-~-~--.---------*---~-------------~-------.-~--.-~-----------------.----~------------~----------------~~+~-------

Date 7121187 7127187 7/27/87 7127187 7/21/81 7/27/B7 
Ti~e ns 1035 1103 1131) 1210 m2 
Location MI03 1(012 W(i~'4 W101 W\('2 Willa 
Gear Bottoll Traltl I1jdMater Tralll Surface TraMI Surface Trawl ltidllatH Iralii Midllaler Trawl 
Vol. filtered!1I3) 2519 Ib~8 1~b4 ma 1674 1916 
lide Flood I Flood 1 Flood 2 Flood 1 fl oo~ 2 Flopd 2 
1 emp. ([I Air r·o 28.0 28.0 2'1.0 30.5 31.1) 

Surface 9.0 2'1.0 2'1.1) 30.(1 ~(!.I) 3').5 
Bottol 29.0 29.Q 29.0 21.0 27.0 29.0 

Sal.lpptl Surface 6.0 b.O b.O 10.0 a.o 6.0 
Bottoll 9.0 6.0 0.0 B.O B.O 10.0 

O~y.lpp.1 Surface 6.2 6.1 6.\ 7.1 7.2 6.7 
BDttOI 6.0 6.4 6.4 6.S 6.1 ~.7 

Dep til If eetl 17 lD 23 40 10 42 31 lQ 33 18 10 25 19 TO 25 '39 TO 42 

Sped es 

BLUE CRAP 5'1 4 2 2 3 (I 
AI1ERILAII EEL '3 0 (I (I 0 (I 
AILAHTIC nENHADEN 0 1 0 0 0 !) 

8M AtICIlO'JY 1 79· S? 27 ~?S 2bl 
OYStER IOADFJSH 1 0 0 0 0 0 
SlIHfED CUSt:-EEl 5 0 0 0 0 0 
IIEAtJ ISH 37 9 0 2 (I '1 
SUI1HER FLOUNDER l 0 0 (I 0 0 
HOGCHUy"[R 275 0 0 0 I) (I 

Environmental Consulting Services, Inc. 

!\) . 
!\) 
I 
-" 
OJ 



Table 2.2-2 
Continued 

______________________ ¥ __________ ~ ___________ • _______ ~ __ ._~~ _____________ ~~~~ __ M~*~ ________________ •• _______ _________________ 

Date 81 4187 81 4/87 81 4/81 81 4/87 81 4/87 81 4/87 
Tillie 1146 1217 1240 130S me 1447 
Location lil0! WI}04 11009 14\Q2 14103 won 
f,p.ar . Surface Tralll Surf ate I r awl Ihd14ater Tralll MidHater Trald BoHolI Iraitl ~ott.o. Trawl 
Vol. filteredle~1 14n 1921 l~b9 \471 1519 1~1? 
I i de Ebb 2 Ebb 2 Ebb 2 Ebb 2 rJ cod I Flol1d I 
lellp.tC) Air 32.S j2.0 32.0 32.0 no n.v 

Surface n.o 29.0 29.0 21.0 i7.0 2'1.5 
8ottolll 29.0 28.S 28.5 29.0 29.Q no 

Sa l. tpptl SlIr I ace 6.0 4.0 4.0 6.0 b.O 4.0 
~ottOIL 6.0 b.O 1..0 &.0 6.0 4.0 

Oxy.lpp" 5urfacp 1.1 1.b 7.6 7.0 7.0 1.8 
Bottol. 1..9 1.5 7.S 7.0 7. \) 1.3 

llepthHpetl 11 TO 20 28 TO 30 28 TO 30 II TO 19 11 10 20 29 10 3~ 

Speci es 

~lUE CRA~ 2 (l I 2 67 5 
MERICAIf EEl 0 () 0 0 (} 2 
BAY AIlCHOVY 65 99 n 171 2 0 
mSTER TOADFISH 0 0 0 0 c B ... 
STRIFED tUSK-EEL 0 0 0 (I 11 t) 

NORTHERN PIPEFISH 0 0 0 0 t fJ 
WEAtJISH lJ 3 U 17 1()f ., 

4 

IIAKED GDBY I 0 I 0 0 .) 

SUtll1ER FLOUNDER 0 (l 0 0 I (\ 
HOGCHOr.ER 2 0 ? 2 21B 53 .) 

Environmental Consulting Services, Inc. 

N . 
N 
I 
~ 

...0 



Table 2.2-2 
Continued 

------------.--.------~--------------------~-------------------------------------------_._------------------ --------------~-

O~le 8/10/87 9110187 8110/87 8110/81 8110/97 8110187 
lillie IOlb 1111) 1151 1lO6 IJ41) 1414 
location 11102 1101)7 '11103 11012 11101 111)(14 

Gear lIidMater Tralll tlidllatef Trail! PottOI Trail) Hi dllater lr il1d Surf~('=! IraN! Surface lr awl 
Vol. Filteredl.31 1455 LW6 2517 1492 151S lS47 
Tide Flood 2 Flood 2 Flood 2 Flood 2 Ebb 1 Ebb I 
Temp.le) Air 28.S 21.S 29.5 30.0 3Q.O 28.9 

Surface 20.0 28.0 2B.O 2B.Q 21.0 28.(1 
90ttoll 29.0 29.0 28.0 2B.O 28.0 28.0 

Sal. IppU Surface B.O 6.0 a.t) 8.0 10.0 B. f} 
PoHol 8.0 8.0 10.0 tn.O 10.0 10.1) 

Or.y.lpp.1 Surface 6.6 b.9 1>.9 1.~ 1.4 7.1 
Bottol 6.B b.B b.B b.B 7,0 6.a 

Depth (feetl 18 TO 26 30 TO 31 1'1 10 28 40 TO 42 U 10 21 :n TO 3~ 

-~~--.~~~~.-.-~--~-----~----~~--~-.--.~-.. --.--~-------------------------------------~--~---~-~~-~~~-.. ~.~ .. . __ ._--_._--_._-
Speci es 

BLUE CRAB 3 2 19 1 i! 0 
BAY AllCHOVY 457 316 2 19 354 ~n 
OYSI ER TOI1DFISH 0 () I (\ I) 0 
51RIPED tUSK-EEL 0 0 b 0 0 0 
ATlAUTIC SilVERS IDE 0 (I () (\ 2 0 
NEAlJlSH 1 10 32 16 5 I) 
SU!!I1ER FLOUNDER 0 (I I 0 0 0 
HOfiCHOKER 0 I) 468 0 0 0 

Environmental Consulting ServiceS, Inc. 

!\)... . 
N 
I 
N 
0 



Table 2.2-2 
Continued 

---------.----------------------------.~----.---~-------~---.~--------.----------~----~----------~--.~-~----.~-~-------~-~---

Date 8/18/87 B1I8/81 8/18/81 8/19/87 11/18/81 8118197 
li~~ 90B 9~5 1021 1106 1208 1147 
location 11013 WI03 11101 W003 ~(\I)7 NI02 
Gear Bolt 011 Trawl Bottoll TraKI Surf ~ce Tralll Surface inlll nidllater lr a141 Hi dMal er lr aM 1 
Vol. Filteredla31 2519 2519 1731 1'165 1971 1899 
fide Ebb 1 Ebb 1 Ebb 1 Ebb 2 Ebb 2 Ebb 2 
Ie.p.IO Air 29.0 29.0 30.0 30.0 30.0 31.0 

Surf ace • 20.0 20.0 28.0 29.0 ~B.O 28.(1 
l1ottol 27.5 28.Q 28.0 29.0 ::8.0 28.0 

Sal.(ppt) Surface 6.0 6.0 6.Q 5.0 6.0 
BoHolI 10.0 8.0 B.O B.O b.O 6.0 

O~y.{pP') Surface 7.0 b.l 7.5 7.3 7.j 
~ottQ' 6.6 b.B 6.B 6.9 6.? 7 .1 

Depth If eet! 30 TO 35 20 TO 30 20 TO 30 40 10 SO 25 TO 30 11 10 31) 

Spl'ci es 

FLUE CRAB () 3 2 2 4 I\.) 

BAY AN{;HO'JY 0 ~ 494 297 1/,3 121 " 
. 

OYSTER TOADFISH 0 2 I) 0 (I 0 I\.) 
I 

IIEAKFISH 1 18 19 0 20 T I\.) J 

"06CHOI ER 10 26 0 0 0 (I ..... 

Environmental Consulting Services, Inc. 



Table 2.2-2 
Continued 

_~ _______ • ____ • ____________________________ • ___ .~_~ __ • ________ ._~~. ___ ~ _______________________ ~ __ ~_ • ______ .~~_~ ____ ~A ___ ~ ____ 

Date 81241B7 912.,87 9114/87 BI24181 sml91 Sf7H81 
tite 9tS 94& I02B 11(1) lUI} 11~(1 

location 11004 WIOI W~Ob )1102 \fOil IHIH 
Sear Surhcl! Trall1 Surface Trawl l'Iidwater Tralll l1i dllat er 'r ,1If! Bottoll I r illtl BotlOIl IraNI 
Vol. Filleredl.3) 1573 1445 IbOS 16Sb 151'1 ,:;n 
Tide Flood 1 F I Dod 1 Fl ood 1 Flood 2 FI ot"d 2 f I Dod 2 
Tell:p.(CI Air 22.0 22.S no 2J.O 2~.0 2j.{l 

Surfacl! 25.5 24.0 24.0 15.(,) 25.S 25.(1 
SottOit 25.0 25.(l 25.(1 25.0 25.S 25.0 

Sal.tppt) Surface B.O 10.0 10.0 IQ.I) 11).0 I~.(l 
Bottolt 8.0 10.0 IQ.O IlI.O 10.0 12.g 

Oxy,(pPDI Surface 6.9 6.B 6.9 1.1 
Potto. 1.0 J .3 1.3 6.9 

Pepth! f I!l'U 30 to 33 10 TO 23 20 10 25 t7 TO 24 3') 10 :n 17 10 24 

Species 

BLUE CRAB 0 6 0 0 7 9 J 

FAY ANtHon 110 68B b17 103 0 480 
OYSTER TOADflSH 0 (l 0 0 0 2 N 

IIEAtJISH 0 46 4 14 11 251 
. 
N 

III\KED 608Y 0 (l 0 I) 1 1 I 
N 

(lUflERFISH 0 0 0 1 0 0 N 
HOGCHDKER 0 0 0 0 10 NI) 

Environmental Consulting Services, Inc. 



Tabl~ 2.2-2 
Continued 

.. ~-.---------~.~--.. ----------------------------------------------------~-------~-.--------.--------------.~~---------~--~. 
Date 0131/81 8m/SJ 8131191 8/31/87 BlWlIl 8/31/87 
Tiile 941 11)27 : 1(150 lln 1201) liS} 
location 1I10l 11001 :111(12 11009 IW)~ 1I~110 
Gear Surface Trawl Surface trawl Hi dlfater Ira"l l1idllater trawl ilottol TT alii Pettoll lr~1I1 
V~l. Filtered(.~1 1426 1528 , tSH 1618 2519 2511 
Ii de Ebb 2 Ebb 2 ; Ebb 2 Flood t Flood I Flood I 
Tell!p. leI Air 2l.0 23.S 24.0 22.0 B.Q 2~.S 

SurfaCE! 24.0 24.0 24.Q 24.0 25.1) 24.S 
Bottoll 24.0 24.0 24.0 24.0 2S.0 25.0 

Sal.fpptl Surface B.O 8.0 B.O 6.0 10.0 11.0 
Bottoll 10.0 B.O B.O 10.0 10.Q B.O 

O~y.lpp.l Surface . 1.7 8.0 l.b 7.9 1.4 7.6 
Bottoll 7.B B.2 7.b 7.3 7.S 7.5 

Depth If l'!!t I 16 to 22 19 TO 25 Ib TO 22 3B TO 40 15 TO 2S 2~ TO 27 

-----~--------------------------------------------.--------------------------------------------_._---------- _¥_-------------

Slll!cies 

BLUE CRAB 6 0 3 t 31 31 
N SA" ~NCHOVY 1241 54 849 170 2 ~ . 

OYSTER lOAOFISIt 0 0 0 0 t I N 

SlRIPED CUSt-EEl {) 0 0 {) ~ J I 
N 

BLUEFISH {) 0 1 {) {) (1 \.oJ 

MEAKFISH • {) 0 0 SO 127 
S!JnnER flDUNDER Q {) i) {) 1 () 

HOGCHOt.ER {) {) {) (I ~n 57 

Environmental Consulting Services, Inc. 



Table 2.2-2 
Continued 

----------------------------------------~----~------.--~-----------------.-----~-----------------------.. -----_ ... -.-- .. ----
Date 9110/87 9/10/87 9110187 9/10/87 9110/87 9IHt/87 
Till! 1153 1236 m2 1341 1417 1441 
locatioll WI03 11(112 11003 11101 11102 1I0Q~ 
Gear Bottol Ir illIl Hidllater Trawl Surface Tralll Surhce Traltl l1idllateT Tralll l1idllater Tr~lIl 
Vol. Filteredl.31 2519 1561 1290 H63 1412 1416 
lide Flood 1 Flood I Flood 2 Flood 2 ~bb I lbb 1 
Te"p. It) Air . 28.0 27.0 28.0 2B.0 28.0 Z~.O 

Surface n.o 25.0 25.0 26.0 27.0 26.0 
Bottol 25.0 24.5 24.5 25.0 25.0 

Sal.lpptJ Surface B.O 8.0 10.0 10.0 10.0 1(1.0 

DoHolil 10.0 8.0 Ito 10.0 10.0 
O:ly.lpp.' Surhce' 7.2 7.2 6.8 1.3 b.? 6.? 

Dot to. 6.6 7.0 7.0 7.1 7 .1 
Depthtfeel) Jl TO 20 40 TO 45 40 IO 45 18 TO 22 20 TO 22 2S TO 29 
__________________ ~ ________________________ H __ ** __ ~ ___ ~ _____ • _______________________ • ______ • ___ ~ __ .~ __ ~ ___________ .. p ________ 

Sped es 

BLUE CRAB 48 n 3 (I 0 '1 .. 
BAY AIICHD'JY 27 16 311 440 116 ~n 
STRIPED CU5K-EEl 0 1 0 0 \) (I 

BlUEFISK 0 0 0 0 I 1 
IIEAt.F ISH 12 16 0 (I Q (l 

NORIHERN STARGAZER 0 0 0 0 (I I 
SUMnER fLDUNDER t (l 0 0 (I (l 

HOGCHOKER lH 2 0 0 {J 0 

Environmental Consulting Services, Inc. 

1\) . 
1\) 
I 
1\) 
.p-. 



Table 2.2-2 
Continued 

._ •• _____ ~ ___ ~ __ ~M __ ~ __ ~ ______ • _________ ~_._RW ________ ______________________________________________________________ ~ ___ ~w_~ 

Date 9/11181 9/17/87 9/17/81 ql17/Bl q/1118i ~JIJ /97 
Ii It' 1404 1446 1535 1614 1648 17.:)0 
Locati on 11010 11103 14102 \I!l06 IHi.!! 11005 
Gpar BoUol Tr alii BoUoll tf alii Hidllilter Tralll HidMater Tralll Sur hc e 1r aId Fott()11 Tralll 
VEl!. fi !tend \1131 2519 2519 1545 tM2 1645 251'1 
lide Ebb 2 Fleod I Flood 1 Flood 2 Flood 2 fl ot'd 1 
Ie~p.{C1 Air . 26.0 21.0 28.0 26.0 26.0 26.(\ 

Sur face 25.5 27.0 26.S 26.0 26.1) 25.11 
lIottoll 25.0 25.0 2b.0 25.0 

Sal.lpptl Surface 2.0 4.0 4.0 2.0 6.0 2.0 
Bottol 2.0 4.0 4.1) 4.0 

Ov.y.lpp,l Surface 5.9 6.4 b.B '5.9 6.4 6.5 
Bottoll 5.5 ~.B 6.2 6.1 

DepthlfeeU 20 TO 25 12 TO 25 14 TO 2b 22 TO 26 20 ro 30 8 TO 10 

-------------~----~-------.---.--------~---------------------------------------------.--------------------~~ .... _------------
Species 

BLlJE CRAB 35 24 2 10 4 17 N . 
MY AIICHOVY I :; 2192 1076 1446 11 N 
STRIPED CUSK-EEl 0 1 0 0 I} (J I 

NORTHERH PIPEFISH 0 1 0 0 0 0 N 
\J'1 

8LUEFISH 0 I,) 2 2 (J (I 
IIEAKFISH 4 47 0 

., 
0 9 ,J 

ATLANTIC CROA~ER 0 I 0 (I t) 1 
IlAKED GilBY 2 1 (I 0 0 0 
HOSCHOJ(ER 14 114 5 0 0 38 

Environmental Consulting ServiceS, Inc. 



Table 2.2-2 
Continued 

____________________ ._.M ___________ ~ __ ~ ________ • _____________________________________________________ ~_~ ______ ~~_~ ___ ~ ___ . __ 

Date 9/24/87 9124187 'U24IB1 'U24fB7 9124/81 'U24/87 
Tilll' 1(135 1132 1214 nos 134> IH2 
location 11102 IiN19 1101:) WI03 11101 Nfl!}] 
f,par Itidwater TraMl lIidllater 1ra ... l (lottOIL Tralll Bottoll Traw) Surfac!! Tra\ol\ Surface rr~"l 
V~l. Filteredll~) 1284 1314 151q 2519 IJ97 D79 
(ide Flood 1 Flood 2 Flood 2 Flood 2 Ebb I Ebb 1 
Tellp.11:1 Air 23.0 22.0 n.o 2400 24.Q 2400 

Surface 22.5 22.0 22.5 23.0 2S.0 2S.Q 
BottDI 23.0 22.5 23.0 23.0 n.o 23.0 

S~I. Ippt) Surface 6.0 4.0 6.0 6.0 b.Q 6.0 
BottDI 6.0 6.0 B.O 6.0 6.0 6.0 

Oxy.lpp.' Surfate 6.1 7.0 6.9 6.7 6.7 6.9 
BottDIt 6.7 6.5 6.7 7.4 1.4 7.4 

Depth ifpptl 18 TO 25 39 TO 42 27 TO 30 19 TO 26 14 10 21 28 TO 31) 

-------------------------------r----------------------,-------------------------~--------------------------.~----------------

Species 
1\) 

BLUE CRAB 9 12 128 10 3 0 
. 
1\) 

AMERICAfi EEl 0 II 3 (I (I 0 I 
1\) 

BAY ANCHOVY 250 M5 12 5 114 69 0' 
OYSTER TOADFISH 0 0 3 0 0 0 
SlRIPED tUSk-EEL 0 (I 1 (I (I (I 
8lUEF ISH 2 2 0 1 I 1 
SILVER PERCH 0 0 0 I (I Q 
WEAKfiSH (I 0 62 13 (I (I 

nORTHERN Y.INGFISH 0 (I I) 1 Q (\ 

ATlANtIC CROAKER 0 (I 1 I) (I (I 
tlAKED SOBY 1) (I 4 I Q Q 
H06CHO~:ER (I (I 74 122 (I 0 

Environmental Consulting Services, Inc. 



Table 2.2-2 
Continued 

~.~-------.-----.-.----~--------------------------------------------_.--------------._._-------------------------.-. __ ._ .. _-
Oate 101 VBl 101 2187 101 2187 101 Zl87 101 2ISl 101 21B7 
lile 72S 757 827 943 IOO~ IQ52 
location 11102 WOOl WI03 11012 11\01 WOO4 
6ear nidllilter Tralll l1idllater Treud 90ttoll Tralll Hidllater TraMI Sur hce 1r alii Surface IraMI 
Vol. Filleredl.31 1513 1556 2519 1271 1551 n71 
Ii de Flood 2 Flood 2 Ebb I Ebb 1 Ebb I Ebb I 
lfllp. Ie) Air 14.0 H.O 19.5 15.0 19.0 

Surface 19.5 19.0 20.0 20.0 20.0 20.0 
Bottol 17.0 1'1.5 19.0 20.0 20.0 

Sal.lpptl Surface 6.0 6.0 4.0 6.0 6.i) 4.0 
BDttol 6.0 6.0 8.0 6.0 

OY-V.1pp.' Surface 7.3 7.7 1.8 7.3 7.9 7.6 
Bottoll 1.' 7.S 7.6 1.8 

i!epth (feet) 18 TO 20 21 TO 31) 17 TO 23 39 TO 41 

-----~-~.~-~-~--------------------------------------------------------------._-----------*-*---------------------~----~--~-~ 

Species 

8lUE CRAB 5 9 25 S 31 (l 
N AMERICAn EEL 0 0 (I I Q 0 . 

~AY ANCHOVV 425 920 (I 260 587 SH N 
I 

BROliN BUlUIEAD 0 0 I 0 (/ 0 N 

STRIPED tUSK-EEL (I (I (I 1 0 (I ...J 

!leRtHERN PIPEFISH 0 0 (I 0 2 0 
WHilE FERCH 0 0 1 (I 0 0 
llLUEFlSH 1 (I 0 0 0 0 
WEAKFISH 0 (I I 4 4 (! 
NIU,ED SODY 0 1 2 0 0 i) 
HOGCIIDKER (I (I 133 2 0 0 

Environmental ConSUlting SezviceS, Inc. 



Table 2.2-2 
Continued 

_ ••• ________ • ___________________________________ M ________________________ ~ ___________ .w _________ • __ ~ _______ ~ ________________ 

Date 10/13181 10113187 IO/I~/B1 IOflj/B7 10113181 IO/n/B7 
Tille 951l 1025 12SI) lJ02 n~a 1411 
Loe ati on 11007 11102 11101 W!}OS Wt03 IiOIl 
Gear l1idllater Tnlll nidllater Trawl Surface Trawl Bottoll Tr illli Bottolll Ir aMI ~otto. traMI 
Vol. filteredl.~l 1890 IB17 1725 2Sn 2519 251~ 
tide Ebb 2 Ebb 2 fl Dod 1 Flood J Flood I flood 1 
Te"p.tCI Air 1l.0 13.0 14.5 18.0 16.0 11.0 

Surface 15.0 14.5 15.0 15.0 15.0 15.S 
Bottol! IS.O 14.5 15.0 15.0 15.0 

Sal.tppt) Surface 4.0 4.0 B.O 4.0 B.O b.~) 
BoHol 4.0 '.0 '.0 8.0 6.0 

OY.y.(ppll Surface '1.0 B.B 9.0 B.9 9.1 B.7 
BoUol S.S 8.1 8.9 9.0 1.1 

llepthlfeeU 28 TO 30 18 TO 21 15 TIl 20 7 TO to IS TO 2Z 30 TO JS 

.-------------------------~-----------------.-------.-------~-------------------------------~------------¥~~~~-----------.--
Sped es 

BLUE I:I;AI.I :; 3 4 b 2B ;)4 
AltERlCAK EEL (I (I 0 0 0 1 

N ALEWIFE (I 0 {I 1 Q 0 . 
AItERlCA!t SHAD I 2 0 {I 0 Q N 

BAY AIICHOn 316 :;~6 410 b 2 5 I 
N 

I:HANNEL CAJFJSH (I (I (I I) 1 (I <Xl 
STRIPED CUSK-EEL 0 0 1) () 1) 7 
AllAHTIC SIlYERSIDE 0 (I 0 1 0 \) 
IiHITE FERCH 1 Q 0 • 1 1 
SILVER PERCH 0 0 0 (I () 1 
WEAH ISH 0 (I 0 {I 2 3 
AtLANTIC CROAKER {I 0 {I 0 {I 2 
IIAW} 60BI 4 0 0 I 1 1 
SUH"ER FlOutlOER {I 0 0 0 I (I 

IiOStHOKER 0 1 0 69 371 41) 

Environmental Consulting ServiceS, Inc. 



T<tble 2.2-2 
Continued 

___________ ~_~~ _______________ ~_.~ ___ ••• ~ __ ~ _____ " ____ W~" _____________________ ~w __ ~.~ __ ~~~_~~ ______ ~·~· _____ - _____ ~ ________ ~_ 

D;te 10/21187 IOlmB7 10/29/S7 101291B7 IOml97 IO/mal 
Tile 914 747 1030 105(, 1121 114~ 
lO(.1ti on 11013 1110:; \01102 11009 11(103 Nlnl 
r,1'?~r Fotto, Tralll POtlOIl Tr alii lIidllatl!f Tralll HidKaler Trawl Surf~tl' traKI 5urf~ce Jr~wl 
V~I. Fjlteredlll~) 2519 2519 144:; I4Bb 1(,~9 t.H1 
lide Ebb 1 Ebb 2 E~b Slack Flood 1 Flood I FI ond 1 
Te~p.IC) Air 9.0 9.0 11.0 1:;.0 \3.0 \3.S 

Surface 13.0 IJ.O I~.O \5.0 \3.0 n.s 
PollOI!! 13.0 13.0 1l.0 n.o 13.0 n.s 

S~l.lppt) Surface 6.0 4.0 4.0 4.0 4.0 6.Q 
lIottolll 6.0 4.0 LO ~, 1) 4.0 8.0 

O~y,(pp~J Surfatl' 9.9 cu 'U 9.2 'U 11). (1 

BottOI 'i.I 't •• 9,4 9.S 9.8 U 
Il!'pth {fel'U 30 TO 32 IS TO 20 1 b TO 20 30 TO 32 41 10 50 16 TO /0 

---------------------------------------_._----------------------------.----~~-~-~------~-----~-------------- ------~-------. 

S!'l'ci!!s 

FLOE CRAP 10 • 27 (I 3 1 (l 

AILANTIC STURGEON 0 \ I) {I (l (l 

AMERICAN EEL 0 2 (I (I Q (I 

ALEIIIFE 0 {I Q 4 {I Q 

AMF.RltAN SHAD 0 {l ~ (I {I (I N . 
DAY ANCHOVY 10 5 214 217 412 169 N 

STRIPED tUSY.~EEl 2 I) Q (l Q 0 ! 
N 

IlIIITE PERCH 8 27 {I {I 0 0 -0 

STRlrED BASS 0 2 {I Q 0 {I 

SILVER PERCH I Q 0 Q (I 0 
llORIHERN KINGFISH 0 I I) 0 (I (I 

ATlANTIC CROAkER I 1 {I 0 Q 0 
flAtU GOBY {I ~ 2 1 0 r} 

HOSCIIOKER 94 ~I I 0 {I {I 

Environmental Consulting Services, Inc. 



Table 2.2-2 
Continued 

---~------------.-------------------------.-----.-----------------------------------------------------------~---~-----~-----

~3t e 111 'U87 III 1181 111 9/87 III 9187 11/ 9/87 111 1187 
1 i lie n47 142(1 1525 1610 16~4 1654 
lr,cati on 11101 WOOl lU03 NOlO WI01 NIj(l6 
(j"ar SurfaCI! Tralll Surface Tralll Bottoll TraMI Bottoll I r aliI l1idw.lter Tralll Midwater tr~wl 
Vol. Filteredl.3) 1m 1884 2519 2519 1605 16b8 
ri de Ebb 1 Ebb t Ebb 1 Ebb 1 Ebb 2 Ebb 2 
T"~p. ICI Air 21.0 21.0 19.0 19.0 111.0 IB.Q 

SurfacE 12.5 12.5 n.o 1l.0 12.5 12.5 
[10 tt 011 12.0 12.0 12.5 12.5 12.0 12.0 

Sal.lppt) Surface • 4.0 4.0 6.0 6.0 4.Q 4.0 
Bottoll 6.0 b.O 6.0 6.0 6.0 b.O 

Oxy.(ppil Surface to./} 10.0 10.t 10.1 10.5 10.5 
Bottol 9.8 9.B 10.0 10.0 10.5 10.5 

Ilepth (feet) IS to 23 20 TO 26 17 to 24 20 TO 25 15 TO 21 20 10 2S 
.~_~ _______________ ~ _____________________________________________________________________________ w ___ ~~ _________________ ~_~. 

Species 

~lUE CRAB 1 0 13 2 5 6 
AI\ERIC~N EEL 0 0 3 0 0 0 
[llUE~A~k HERRIIIG 2 0 0 0 I 0 
ALEWifE I 1 1 0 Q 5 l\) 

MY AHI:HOVV 120 123 0 2 8'1 100 . 
l\) 

BRUWI{ BULllIEAD 0 0 2 0 0 0 I 
WHITE FERCH 0 0 0 4 " 0 W 

.J 0 
IIlAtK DRUn 0 0 1 0 0 0 
IIAt.ED 60BY 0 0 0 0 0 1 
IIOSCHOKER 0 0 68 l65 H ~ 

Environmental Consulting ServiceS, Inc. 
~. 

'-



Table 2.2-2 
Continued 

___ • ____ • ____________________ • ____ ~w _____________________ ~w.~ __ ~ __________________ ~ __________________ . ______ .~_ .• _~_~_ ~ _____ 

\)3te um:91 11/13/B7 II!i3 /87 11123/87 Ilmm II/W8T 
Ti ~e 948 1\;2' 1046 1112 lW 1238 
l(lcat ion 11007 11102 WIOI 11005 11103 IiOIl 
Gear lIidwater Tralll lIidllilt~r Iralll Surface Trawl lIottoll Trawl Bott DI lr aliI Bottoll Irawl 
Vol. Filh>redl.31 1717 151)4 1J~1 2519 251? 2519 
I ide Flood 1 Flood I Flood 2 Fl Dod 2 Flond 2 Flol)d 2 
lellp.H:I Air 1.0 9.0 9.0 V} 10.0 I ~.I) 

Surf ace 7.0 7.0 1.0 7.0 7.0 7.0 
Sotto« 7.0 7.0 7.5 7.0 1.5 

Sal. (pptl Surf ace 6.0 B.O 8.0 10.0 b.l) 10.0 
~ottOIL 9.0 9.0 10.0 10.1) 10.0 

Ox y. lppil Surface 11.6 10.9 10.B 11.1 11.1) 11.3 
lIottolll 11.4 11.6 11.5 11.2 11.2 

Depth (f eetl 32 to 35 16 10 IB 15 to 20 10 TO II 16 TO 23 32 TO 36 
______________ ~ ____________________________ ~~_. _____ ~ _____________ ~_M* ___________ ~ __ ~ _____________ ~ __ W ____ .4_._~ ______ • 46 ___ 

Species 

BlllE CRAB 0 0 0 3 30 . 
-' 8LUEBACK HERRING 0 0 2 0 0 0 

ALEWIFE I I 0 0 1 7 
AllA~IIC MENHADEN 0 I 0 0 0 0 
GillARD SHAD 0 0 I 0 0 0 
BAY AUCHO'YY 218 1 0 0 0 0 
ATLANTIC SllYERSIDE 0 22 1 0 0 0 
WHItE FERCH I 0 0 82 ~o 4 
SII:IPEO PASS 0 0 0 0 I Q 
AIlAtHIe EROAKER 0 0 0 0 1 2 
SrRlPED MULLET 0 Q 0 1 0 f) 

HUGCIIOKER 0 0 0 43 42 631 

Environmental ConSUlting Services, Inc. 
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T.,hle 2.2-2 
Continued 

________ •• _~_~_ •• _w ________ • ___ ". __ ._. __ *~_*~_w~ __ ~~_~.~. __ ~ __ ~ __ ~_. _____ .~_~~_._~ _________________________ ~ _________ ~ __ • ___ 

Date 121 9/81 121 9187 121 9/Bl 121 11/81 121 9187 121 UB7 
Tile 917 956 1017 1048 1116 120'1 
Location tllOt MOO4 WOO9 11102 lU03 11010 
Sear Surf ac ~ I raill Surface Tralll J1idllater Trawl l1idllilter TraNI BottOM Tralll Bot to. I raNI 
Val. filtered(sJ) 161'1 17n 1111 Ib~5 251~ 251'1 
lide Flood I • flood I Flood I . Flood 1 Flood 2 Flood 2 
Tnp.ICl Air B.O 9.0 11.0 13.5 14.5 Ib.O 

Surf ace 6.5 6.0 b.O 7.0 7.0 7.0 
FDtto~ b.O b.O b.O 6.5 b.5 b.5 

Sal.tpptl Surf~ce 4.0 2.0 2.0 8.0 8.0 b.O 
Botto. ~.O . 2.0 2.0 4.0 4.0 b.O 

Ox,.!pp., Surf~ce 12.0 11.2 12.0 11.6 11.6 11.7 
[lottOll 11.5 11.8 II.B 12.1 12.1 U.B 

DEpth (f eetJ 16 TO 23 30 TO 33 31) TO 33 17 TO 24 17 TO 25 22 TO 29 

-----------------------------------------------------~-------------------------------~----~-----~---------------------------

Species 

BLUE CRAB 0 0 0 (I 3 I 
BLUEBACK HERRING J 0 (I 0 (I (I 

MY ANCHOVY 2S 36 16 1 I) (I 
AlLANlle SILIJERSIDE 4 0 (I 13 0 Q 
WHITE PERCH 0 0 ~ 0 1 1 .) 

SlRIPED p~SS 0 0 0 (I 0 I 
AtLANTIC CROAKER 0 (l 14 1 I) (I 
HOSCHO~ER (I 0 0 0 110 76 

Environmental ConSUlting Services, Inc. 

l\) . 
l\) 
I 

w 
l\) 



Table 2.2-2 
Continued 

___ ._.~ _________ ~ ________________ ~ _________ ~~ ____ • _______ ~ ___________ ~ ________ M _____ ~M ______ ~ ______________ ~~ ____________ ~ __ 

Date 12121/81 12121187 12/21187 12121/87 12121187 12121187 
1 i I\I~ HOB 1137 1212 1235 1301 IJ30 
locati on 11103 11010 11102 W007 WIOI )/0(12 
Gear (tottOI lr illfl Bottoll Trawl nidllater Tralll HI dMater TraMI Surface Trawl Surface Trawl 
Vol. Filleredl.31 2517 2519 1142 1109 1401 1591 
lide FloDd 2 Flood 2 F I oDd 2 Ebb 1 E~b I Ebb I 
lEilp. rei Air 10.0 10.0 7.0 7.0 7.0 b.O 

Surface 6.0 5.5 b.O 6.0 5.5 5.5 
Bottol b.O b.S 5.0 ~.O 5.0 ~.O 

Sal.lpptl Surface 8.0 10.0 10.0 8.0 B.O B.O 
Bottol 10.0 10.0 IQ.O 10.0 10.0 10.(1 

Oxy. (Pili) Surface 
Botto. 

Dept h If eetJ 18 TO 27 26 TO 12 18 TO 0 28 TO JO 15 TO 22 28 TO ~O 
______________________ ft _____ ~. _________________ • _________________ ~w _______ ~ __ • _________ ~ ____ ~ __ ._~ _____________________ ~ ____ 

Spl'C i es 

8LUE CRAB 0 I I) 0 0 (I 
BLUEBACK HERRING 0 () 1 I 9 0 
ALEWIFE 0 2 () () I) {I 
AIlA/lfle HERRING 0 0 0 0 1 0 
SA Y AtlCllOVY 0 0 5 56 6 a 
RED HAKE 0 1 0 0 0 0 
ATLANtIC SllVERSIDE 0 0 4 1 9 (I 
WHIlE PERCH 16 3 0 0 0 0 
SIR]PED llASS 3 I I) (I 0 U 
ATlANr!C CROAt;ER 0 2 T 2 11 0 " SMALLMOUIII FLOmlDER 0 I 0 (I I) c} 

HOGCIIOKER 60 121 0 0 () 0 

Environmental Consulting Services, Inc. 
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Table 2.2-3 
Length frequency of blueback herring taken in trawl collections 

in the Delaware River off SGS during 1987. 

U1'I9 tlll • J 

!I • :5 
!.G- 60 
61 • ~ 
6&- 70 
71 - ~ 
76 • SO 
II • ~ 
&6. 90 'I . '1.S 
96 • 100 

101 • 1~ 
106 • 110 
111· m 
11& • 120 
121 • 12:5 

241 - m 

LtNjthl.) 

;6- so 
at- ~ 

CD- ~ 
91 • ~ 
96 • :00 

:01 • lOS 
104 • ::~ 
~l ~ .. ~:5 

11& .. ~~ 
lZ! - ~2'5 
liS • :~ 
:31 ... 115 
13& • 140 
Ht " IlS 
14<.· :~ 

Jan Ft~ ""~ ~ :qy Jun Jul ~ug s., Q:t It1v 

0 0 0 0 0 0 Q I) t) 

I) I) I) 0 0 I) 0 I) ~ 
0 I) I) 0 I) 0 0 0 1 
1 0 0 0 0 0 I) I) 0 
I I I) 0 0 I) 0 0 J 
0 • I) 0 I) 0 '0 I) 1 
I) (, I) I) I) 0 I) 0 0 
2 12 0 0 I) 0 0 0 0 
1 l 0 0 I) I) 0 0 I) 

0 $ I) I) I) 0 0 I) I) 
I) 2 0 0 0 0 0 I) 0 
0 0 0 0 0 0 0 I) 0 
I) (I I) '0 I) 0 I) 0 0 
0 0 0 I) 0 I) 0 I) I) 

0 I 0 0 0 I) I) 0 I) 

0 0 0 I) I) 0 0 0 

Table 2.2-4 
Length frequency of alewife taken in trawl collections 

in the Delaware River off SGS during 1987. 

JUt FlO I'.Ir ~ Kay JIlfI Jut 111.1; St~ Q:t IIov 

0 0 0 0 0 0 0 0 I 

0 0 0 0 0 I) I) 0 I) 

0 z I) I) 0 0 ~ I) 

0 2 I) 0 0 ,) I) 0 

0 0 I) I) 0 0 

1 I) I) I) I) 7 
I) I) 0 I) \) 3 

0 1 I) I) " 0 , 
0 t G I) I) .) 0 I) 

I) () I) I) " 0 0 I) 

I) I) t) I) t) 0 Q I) 

I) 0 ., 0 0 I) II 0 0) 

I) " .) I) I) ? :) ~ Q 

\) 0 0) I) 0 0 I) I) I) 

0 0 " 1 0 I) 0 I) I) 

DIe 

2 
1 
2 
3 
1 
I 
1 
2 
0 
0 
0 
0 
I) 
I) 

0 

o.e 

I) 

0 
0 
1 
0 
I) 

0 

I) 

" 0 
') 

0 

" I) 

Environmental Consulting Services, Inc. 
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Table 2.2-5 

Length frequency of American shad taken in trawl collections 

in the Delaware River off SGS during 1987. 

L~lh(.' lv, Fu ,.,." ~Ot' ~"1 Jijn M AIIq S.O C!::t )loy 

$- GO 0 0 0 0 0 0 0 0 

61 - ~ 0 0 0 0 0 0 I) 0 I) 

66- 70 0 0 0 0 0 I) 0 I 0 

71 - 75 0 0 0 0 0 0 0 0 0 

76- eo 0 0 0 0 0 0 0 0 (I 

81 - ~ 0 0 0 0 0 0 0 0 

aIi- 90 0 0 0 0 0 ,0 I) I) 0 

~I - ~ 0 0 0 0 0 I) 0 2 0 

96 • 100 0 0 0 0 0 0 0 0 

101' I~ 0 0 0 0 0 0 0 0 0 

106 • 110 0 0 0 0 0 0 0 0 0 

111 • liS 0 0 0 0 0 0 0 I 0 

11& - 12'3 0 1 1 0 . 0 0 I) I) 0 

121 • 12:1 0 0 0 0 I) 0 0 0 0 

1e6 • 130 I) 0 0 0 0 0 0 I) 0 

III • 13:5 0 0 0 0 0 0 0 0 0 

13& - ,40 0 0 I 0 0 0 0 0 0 

Table 2.2-6 

Length frequency of bay anchovy taken ~n trawl colections 

in the Delaware River off SGS during i987. 

~tll(.' Jl1\ Fab lI.I" C!or I'.Iy Jijl\ M ;\1.,9 S.O C!::\ )loy 

II • I~ 0 0 0 0 l , I 0 0 

1& • ~ 0 0 0 0 ~ ?:7 10 , 0 

21 • 2:1 0 0 I) l 3& 11' 2'9 I' 0 

2&- JO 0 I) 0 0 $ ~ 101 5'.1 1 

31 • l5 0 I 0 0 ~ "' 2'S7 12& 21 

36- 40 0 , 0 0 J2 ~ m 174 14 

41 • 45 0 e , 9 13 I~ m ~ III 

46- :lO 0 7 ~ U '!3 71 121 20a Il1 

~l • ~ 0 J4 " 224 2'9& U7 101 161 sa 
:\6- 60 I) 74 I~ 2'0 32'J 136 U 108 ~ 

&I - ~ 0 94 191 364 m I" 2'9 74 
" 

64- 10 I) ~~ 17 302 136 75 t~ l6 

1\ • 75 0 16 31 ~7 11 2 " 2$ II 

7&- a4 I) 7 IS 107 17 H ~ 18 

51 - $5 I) 3 S Eo4 :a I 2 ~ I 

&6- " G ~ & 11 , 1 I) 2 0 

" - 95 I) I) I) 2 I) I) I) 0 

~ 

0 
I) 

0 
I) 

I) 

0 
0 
I) 

0 
0 
0 
0 
0 
0 
0 
0 
0 

~ 

0 
0 
I 

n 
~ 
i4 
II 
7 
4 
I) 

I) 

0 
I) 

0 
.) 

.0 
~ 

Environmental Consulting Services, Inc. 
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Table 2.2-7 
Length frequency of white perch taken in trawl collections 

in the Delaware River off SGS during 1987. 

un~ti'l(.1 1&n Flo lIIr Aor lily Jvn Jut Aij~ Su Cd Nov 

Jl - ~ 0 I) 0 & 0 0 I) 0 0 
36- ~ 0 0 0 I 0 0 0 0 0 
II - 45 0 0 0 0 0 o· 0 0 0 
£4- :\I) 0 1 0 0 0 0 0 0 0 ,! - ::s 0 0 0 0 0 0 I) 0 0 

:o- ro 0 2 0 0 0 0 0 0 0 
61 - &S 0 0 0 0 0 0 0 0 $ 
6&- 70 l l 0 0 0 0 0 I) 5 
71 - ;, 1 3 0 0 0 0 0 0 , 
76 .. SO , S 0 0 0 0 0 0 , 
al - &5 0 3 0 0 0 0 0 0 6 
8&- 90 2 I 0 0 0 0 0 0 7 
11 - 9S J 0 0 0 0 0 I) 0 9 
96 - 100 0 0 0 0 0 0 0 0 7 

101 - l~ 0 0 0 0 0 0 0 I 10 
106 - 110 0 0 0 0 0 0 0 0 1\ 
III - 115 0 I 0 0 0 0 0 0 12 
!IS • Ie') 0 0 0 0 0 0 0 0 9 
:21 • 1" 0 0 0 0 0 0 0 2 16 
1i:S - 130 I) I 0 0 0 0 0 0 a 
:31 - I~ 0 0 0 0 0 0 0 I • lJS - I~ 0 0 0 0 I) I) 0 3 ~ 

1'1 - 115 2 I 0 I 0 0 0 • 
I'~ - 1:\1) 0 I 0 0 0 0 0 4 2 
1'1 • I~ 0 2 I I) 0 0 0 5 2 
1:0 • I!>O 0 2 0 0 0 0 0 l I 
lSI - tf.3 0 0 0 0 0 0 0 0 
\1.& - 110 0 3 0 0 0 0 0 I 
171 • 173 t 0 0 0 0 0 0 0 
176 - I!O 0 I 0 0 0 0 0 , I 
lal • I~ 0 2 0 0 0 0 0 5 0 
18& - 190 0 0 0 0 0 0 0 0 0 
191 - I~ 0 0 I 0 0 0 0 0 I 
196 • 200 0 0 J 0 0 0 0 0 t 
COl - ~ 0 0 2 0 0 0 0 0 
2Q6 - 210 0 0 0 0 0 0 2 
m-m 0 0 0 () 0 0 0 0 0 

m - 220 0 0 0 0 0 I) 0 0 0 

221' m 0 0 0 0 0 0 0 0 

2l!& - 290 0 0 " 0 0 0 0 0 

De<: 

I) 

0 
0 
0 
0 
I 
I 
I 
0 
0 
I 
I 
I 
1 
I 
0 
I , 
5 
2 
I 
I 
I) 

1 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Environmental Consulting Services, Inc. 



2.2-37 

Table 2.2-8 
Length frequency of striped bass taken in trawl colelctions 

in the Delaware River off SGS during 1987. 

l.Iftqt hI.1 Jill ;Ib JI.v' ~IW' "'-y JU1I J~I Aoi; Seo (k:t /I(N o.c 

31 - 3:s 0 I) I) I) 1 0 0 I) 0 0 
Jij. ~ 0 I) 0 I) 0 0 0 0 0 0 
U· 45 0 I) 0 I) 0 0 0 0 0 0 
46- ~ 0 I) 0 0 0 0 ? 0 0 0 
SI • !3 0 0 0 0 0 0 0 0 0 0 
,,- 60 0 0 0 I) 0 0 0 '0 0 0 
n- t.5 0 0 0 0 0 0 0 0 I 0 
66- 10 0 0 0 0 0 0 0 I) 0 0 
71 • ." 0 0 0 0 0 0 0 0 0 0 
i' • eo 0 0 0 0 o. I) 0 0 0 0 
It- as 0 0 0 0 0 I) 0 0 0 0 
1\6- ~ I) 0 0 0 0 0 0 0 0 0 
'I - 95 0 0 0 0 0 0 0 1 0 0 
'l' • 100 0 0 0 0 0 0 0 0 0 0 

101 • 105 0 0 0 0 0 0 0 I 0 I 
10& - 110 0 0 0 0 0 0 0 0 0 0 
III - m 0 0 0 0 0 0 0 I) 0 I 
116 • I~ 0 0 0 0 0 0 0 0 0 1 
121 • I~ 0 0 0 0 0 0 0 0 0 0 
\2$ • 130 0 0 I) 0 0 ~ 0 0 0 I 
13: • I~ 0 0 I) 0 0 0 0 0 0 0 
IZS - 141> 0 0 0 0 I) I) 0 0 0 1 

Z9&.X>Q 0 0 0 0 I) 0 0 0 0 

Environmental Consulting Services, Inc. 



lIfi9l lll • , 

11 - IS 
16 - ~ 
21 • 2! 
26 • )) 

31 - ~ 
26- 400 
41 • 45 
~- ~ 
~I • ~ 
~- 60 
61· 65 

"- 70 
11 - " 76 - ao 
'1 . 85 
~- 90 

91 - '" 
~ - 100 

101 - 10$ 
106 - 110 
III - 11!1 
116 - 120 
tZI - 125 
126 - 130 
131 • IlS 
136 • 1400 
\4\ -.I.~ 
I~ -I~ 

lSI - IZS 
I~ - 160 
ISl • 165 
1&& - 170 
11: • I~ 
17& • 110) 
181 - 1&5 
166 - 190 
191 - 195 
19& - 200 
201 - 20$ 
206 • 210 
!II-m 
m - e20 
221 - m 

~I- m 

2.2-38 

Table 2.2-9 
Length frequency of weakfish taken in trawl collections 

in the Delaware River off SGS during 198i. 

J,n F,o ~r 1lC" ltIy JUI\ Jul Aq~ Sea Oc:t Hov 

0 0 0 I 0 1 0 0 0 
0 0 0 :I 1 7 0 0 0 
0 0 0 , I , 0 0 0 
0 0 0 12 3 II 0 0 0 
0 0 0 11 I Z7 0 0 0 
0 0 0 17 I 36 I 0 0 
0 0 0 12 4 2')' 2 0 0 
0 0 0 , • 44 t 0 0 
0 0 0 II l 71 • 0 0 
0 0 0 , , 66 12 0 0 
0 0 0 , 10 al S 2 0 
0 0 0 , 17 74 10 I 0 
0 0 0 2 15 44 • 0 0 
0 0 0 ~ 10 13 • I 0 
0 0 0 0 IS 20 IS I 0 
0 0 0 0 I 16 ~ 0 0 
0 0 0 0 14 14 17 0 0 
0 0 o . 0 II 11 20 0 0 
0 0 0 0 • • 9 0 0 
0 0 0 0 7 7 7 2 0 
0 0 0 0 !I 6 I I 0 
0 0 0 0 2 7 7 0 0 
0 0 0 0 3 5 I I 0 
0 0 0 0 a 5 0 I 0 
0 0 0 0 2 I 0 0 0 
0 0 0 0 I 3 0 2 0 
0 0 0 0 2 I 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 2 0 0 0 
0 0 0 0 I) 0 I 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 I 0 0 
0 0 0 0 0 J I 0 0 
0 0 0 0 0 I 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 1 0 I 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 1 0 0 0 1 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 I 0 0 
0 0 0 0 0 0 0 I 0 

0 0 0 0 0 0 0 ., 

lite 

0 
0 
0 
0 
0 
() 

0 
0 
0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Environmental Consulting Services, Inc. 
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:~ • 200 
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Table 2.2-10 
Length frequency of spot taken in trawl collections 

in the Delaware River off SGS during 1987. 

JV1I Jul 

o o o o o o o o 

o o o o o o o 

Table 2.2-11 

o 

o 

Length frequency of Atlantic croaker taken in trawl collections in the Delaware River off SGS during 1987. 
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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 Noverr~er. 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 Area 

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 
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and October and once in November. Effort was made to mlnlmlze 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-bedch 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: 

N = 

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 V 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 I 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. 
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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 carne 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 cm 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-) 
Summary of nesting, depredation. and hatching data for 

di.amondback terr"pin on Sunken Ship Cove Beach, New Jersey in 1987. 
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Table 2.3-2 
Summary of nesting, depred3tion, and hatching data for diamondback terrapin on Liston Point Beach, Delaware in 1987. 

No. tlESIS Er.r.s Turtl ... runl" Trn~k" Non-D"rr .. d", .d ll"pr"rl"t .. <1 ...... _----1l1l1tl:lllinuL-...- in O"~"rli .. d Ql'!~Uyl! w.1L-..... ...... llJdt6 PIlll1a~.t81---1r9n:.VS'J;!t.J:sla.t~dJ~.p.t:l:l.!llt~.A[J!L-..._MlUt_..JJllls;.bUn~ 
II .. ", fng P .. rlod 
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.)un~ 
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ON oh~t" 

1-15 0 0 0 0 0 0 (J 2 16-31 0 0 0 (I 0 0 II 0 
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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 leucocephalus, 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 Area 

Observations were made at and in the vicinity of 5ctual 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, 
Aprill 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 locatedi 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 range light 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. In 1985, the first breeding season 
the line was available to osprey, no nesting activity was 
observed. In 1986, one osprey nest was built on a line tower 
but no young were fledged. In 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. Owl=great horned owl 
nesting in former osprey nest. Number in parenthesis indicate number of owls 
fledged. 

NEST LOCATION 

NEW JERSEY 
Transmission-Line Towers 

Salem Keeney: 
Tower #12/1 

11/3 
9/3 
4/3 
4/2 

Hope Creek-New 
Tower J6f1 

4/2 
3/4 
3/3 

Salem-Deans 2 : 
Tower 14/1 

2/3 

1 Freedom : 

Salem-New Freedom3
: 

Tower 15/1 
3/2 
2/3 

Raccoon Ditch/Stow Creek: 
Dead Cedar Tree 

DELAWARE 
Transmission Line Towers: 

DP&L 15015/47 

Dela·ttare River: 
Texaco-Rangelight Tower 

SUHMARY 
Total Osprey Nes~s 
Active Nests 
Successful (i.e., young fledged) nests 
Fledglings 
Fledglings/ac~ive ~est 

Successful/active ~est 

;Formally referred to as New Freedom:North. 
3New transmission line, completed in 1984. 
Formally referred to as ~ew Freedom:South. 

Activity 

1 
N. 

N,N 
2 

Owl(2) 

N,A 
N 
3 
A 

1 
2 

N,.3 
Owl (2) 

A 

A 

1 

2 

18 
12 

8 
15 

1.25 
0.67 
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SECTION 3.0 
HOPE CREEK GENERATING STATION ON-SITE STUDIES 

3.1 IMPINGEMENT ABUNDANCE 

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 Service 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 meter~ (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). 

Each 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 al~minum 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 
minimum 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. Subsarnpling 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 l 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. Fish 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-rnrn 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 l a 
summary of data on peri01 of occurrence, abundance (density 
expressed as number/lE6m 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. Mont~lY 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 
rom to 178 rom (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 
daily density was 38,179.6 on January 14 (Fig. 3.1-7). 
Length ranged from 18 - 58 rom TL (Table 3.1-4); all were age 
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 abundange 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 
rom 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 dominated by age 1+ 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 monthJ.y mean 
density occurred in August and was 1,293.9 (Table 3.1-2; 
Fig. 3.1-12), Maximcm daily density was 2,529.1 on August 
18 (Fig. 3.1-13). Length ranged from 13 - 248 rom 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 rom 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). Ma~imum 
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daily density of 525.3 occurred on September 15 (Fig. 
3.1-17). Length ranged from 48 - 233 rom 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 3.1-2i 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 rom 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 crab taken in 

impingement sampling at Hope Creek St.fS during 1987. 

3tNoling ~arl0d - :SWIlRY • SE~Tt~R 1937 
:.CC.lt:-::n - fOtH ~r:~ 

~. of .ijb,amo!es - 123 120 
iotalllllluU' ]iilolic! • 29030 2903:: 
~"Ul :l~tfO yolunt. Ja!101td Ccuoi.: :nttar<S' - ~,333t 384 
OI~I'HUS lIun <llnsity (kqJllillion cubic: ,11'UI'OS) - !~O.:a 

toed NUAlo,!' foUl Ii.iqnt Mtan C'~lty 
SPIC:1U Col1act.d Col t!lc~id (9) (nIlES ~ul:nc: .';'Ilnrs} 

--_ ... - II ............. 41."-" 

Bt.t;e eMS 1l,6n 42,600.& a, H7.78 

~~,m~1f EEl. 46 1.287.a 11.99 

CCNGER EEl. I.l 0.:8 

aL~~~X HERRt~ 23 234 • .1 S.22 

!UIHF: . 5 37.~ I.ZS 

. ~KmC~N ~AD 1.l '),27 

~~NrIC ~~~OE~ a 2, Z99. ~ 3.33 

5:UARD SI11D H 193. ! 3; ;3 

3AY ;:''iCHOVY 1,136 ',302.S ~~[. Ti 

E'r.sieJN :r'iI.ICMNfCU T -;'S.5 2.0~ 

3ffi:1i/i 3Ut.Lr.EAD 20 271.3 ~.~ 

C}\;1f.I€I. CATFISH 9 :6. ·3 2.07 

QYSi!R 7QllCF!SH 166 1.~42.S 38. St 

~8 ';AAE 7, i o .~ . .:: 
·3~r.EJ ;.;P.KE ,0 :~&. J 5.09 

3 n:, 'E.~ :-ME ~. S ().Z7 

sr,mEO CUSK--sL L~ a~9. 7 Z.79 

Sr£:PSHEAO :11~ a 2.3 O.~6 
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Table 3.1-1 
Continued 

~oltn~ ;tr~~d .. 
I .. ;<:ulon .. 

JAM.¥IRY .. SE'PTt'G£R 11]&7 

~~. ~f suc~Dles 1 

~o~~l llnutas siloltd • 
i'oul :UUO '{OlUlOl Wloll<1 (cuoic .c,.." -
,~.~r~tijl ~ .. n tJlnlity IkghlUUcn cubic lI.tln) .. 
\ iot.,! )lfl-QlDtr 

SOfCl!S Co!lfCttd 

BAAOS i<tLl.tFISH 13 

1 

3 

ATI;/iTIC !HLVEilSlD€ 13 

THREE5PI~ STI~ 13 

Su.:.:SILL 12 

13 

J.Ul' ICT 
t2l tao 

2QOJO 28032 
41J3l1~ 

~O.!2 
ToUl I:tiqnt 

Coll~tl'J (9) 

29,1) 

30" .0 

5. i 

1.~ 

lSO.S 

31.5 

3.8 

222.! 

1,218.0 

7,a 

9. % 

49.3 

-l7.l 

76.J 

~. . ~ 

~ .. n CilYlli ty 
(nilES ~llb1C .".t,.." 

3.14 

1.90 

O. al 

I.ZS 

18.81 

31S: 

O.!4 

48.82 

21.~ 

0.90 

o.a? 

3.al 

3.69 

6.57 

0.27 
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Table 3.1-1 
Continued 

Suolinq ;tl"iC)d • JPUXlRY .. ~I! 1981 
'.C<:1tlon • HefT >mT 
No. ~t Syb'WIalH .. 123 120 
iQ~~l nlnuta. '''0184 .. 2a030 29032 
iot~l '\Illa volUlllt Wloll<1 !C:lll1i~ lIItaH) - 4,333,9M 
O.cr~tU$ ~'in 4tnsity (kQ/~llllon ~ullic: ~.tar') .. ~O.!a 

roUl Nu..clJ' ToUl lItiql'lt ;"!IUr. Otl'lllty 
SOIC:U Collect" Col1a<:Ud (g) • (n/lE6 CUQi~ ~.t.rs) 

. .. 
8Ll.EFISH 4 16.0 0.72 

CIlEWUE JOCK 3.0 0.38 

SILVER PEROf 7 14.5 1.35 

~tSH 806 1.260.8 194. '39 

Al't.fl4TIC c.~.q ~.3aO 21S63.J 1,570.20 

SPJTFI~ 8IJmRFLYFISH O. % 0.18 

:(lRMRtf STAReAZER 6 10.7 1.08 

Ntl\ED !WaY 1,7l1 ~.6 W3.oa 

$.l¥WO.ffif FtCU4:ER 3 0.8 0.81 

SIJOEil FtCWllER 3J 200.:5 8.~ 

W (Nl)()jPAIC 12 14.9 2.~ 

\oj (nTE~ FlCUUl£R 2 0.2 I).JS 

KOOD<ER 539 1.aal.6 114.23 

~RThERH ~R 0.4 0.14 
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Table 3.1-2 
Honthly catch statistics of finfish and blue crab taken in 

impingement sampling at Hope Creek SWS during 1987, 

~1l11n; pet'!od - J~RY 1947 
LocAtion· ~ JoCTT 
Mot of s\lbUlolH - 12 12 
rotll .1n~t" l&Ioltd - 2820 eBOO 
Tohl ou.p volWtl sualed (c:tIbl~ "'It'S) - 3S7,~f 
Ottri~us Mlln C~lty (kg/lillion ~uble Itt.rt) - m.27 

Totll NuDll' Totll Wtight Jlllin i>tnsity 
SOlei" Coll.cted Col1tetld (9) In/lEG ~ubic .. ttrl) 

.~-,.. I 

AMERICAN €E. a 351.4 22.07 

BU,oc.-m;K ~RRINS 4 7.6 10.94 

StzzMO saw B 100.3 21.89 

BAY(N)f'NY 44 19.0 121.39 

E.HS7'ZRH )M)K1/Hlj 7 26.5 20.78 

sromD~ H.3 Z.sa 

euroEO KILLIFISH ~ 1.2 S.H 

Ml..fiI)!!CHCe 2.7 2.7" 

i!OCliJlITi! SILVEiiStot: 0.5 2. 74 

Ar~IC SILVERSIDE 26 56.1 n.93 

THREESPtH£ Sf 1 0<l.E:B0Cl< ~ 11.1 l3. sa 

WItt PERCH 13 18,8 31,~ 

SUE9ILL 2 9.5 5.47 

SILVER ~ROi J.7 2,74 

ATUWnC C~ 5.315 2,960.9 15t S87.37 

h~ED GOBY 3 2.9 a.21 
.j 

SXlU.IIC1.JT)i F'I.CWDER 0.1 2.74 l 

HOO::Ha<ER 2 10.0\ ~.41 
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Table 3,1-2 
Continued 

~Dlinq PtriOd • FEBRIJ\RY 1947 I.OC:ltion ~ !O'T ~TT 
No. of .ubUlel" - 12 12 
TO~ll .1nut •• I .. plld • 2880 2880 
rot.l ~waD vol\lJlt Wlchld (cubic lIIi.rt) - 36S.472 
Dttritul ~.n dlnsity (kg/lillion cUOie IIttrs) ~ S42.16 

Tot.1 NUlbtl' ToUl Wtight 
SOteilS Coillettd Colltetld (9) 
------

AMERICAN EEl. J 281.8 

BLUW'ClI I£RRrlfl 3.2 

SIZZRRD SHM 5 SO. I 

BAYrK:IDIY 4 1.9 

~ 1<IU-IFISH 0.7 

3TRIPEO KILLIFISH 2 3.2 

THl6mTCR SILVERSII)£ o. ~ 
AMITIC SILYERSID€ 16 42.6 

THRE:SPtNE sr IC!<l..EBACl( 7 18.2 

WHITE P~RCH 11 47.7 

ATl.mrrC CRCMR 2 t.9 

~N.~A 0.1 

~n DiMity 
(n/lE& cubic teters) 

8.21 

2.74 

13.68 

10.94 

2.74 

S.H 

2.74 

43.78 

IS.15 

30.10 

S.·H 

2.74 
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Table 3.1-2 

Continued 

Slmolln; Ptrlod ~ 
l.oeltion -
No. of lutmlol" .. 
ToUl *nnuUI molltCl -
Totll QUie volWllt lUolld (cubic Mtm) .. 
Ottr1tus .ean dfnllty (kg/uillion cubic: IIttrtl .. 

ToUl NUiDII' 
Sc-C:~IS CoIlICtId 

SLUE eMB 

ALClIIFE 

GIZZARD SlW) 

SA'«)£!) KIll. r F ! SH 

STRIPED KILL!FISH 

AlVtfrrC SlLVE:RSlDE 

TliR£ESPIN~ snC!<!DOCK 

STRIPED BASS 

3I.ACX C~PPIE 

~D soay 

13 

5 

lS 

6 

12 

11 

6 

5 

I'SIRCH 1987 
K:FT I(;TT 

1~ IS 
3600 3600 

4~,MO 

663.51 
Total IItt;nt 
Col1~tO (01 

1'!t.n Dtl'lltty 
In/lE6 CUblC: .. tlrt) ,---_-.----_ ...... 

0.8 2.19 

e~. t 30.65 

115.-3 28.46 

37.4 10.96 

'M 2.19 

~.7 2.19 

7.7 2.19 

72.4 32.80 

21.7 10.91 

27.9 13.17 

2.2 2.19 

32.~ 26.11 

2.2 2.19 

J.a ... ~ 
8.a 11.02 

344.7 2~.19 

~.7 2.19 

23.0 13.06 

2.7 2.19 

11.2 10.91 

a.2 8.19 

GO.S 54.41 

~. 9 2.19 
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Table 3.L-2 
Continued 

Slloling OtrlOd • APRIl. t9a7 
location • !aT !crT 
No. of IUOIUol" - 1e 12 
Totli ainutls 5110110 .. 2600 2880 
ToUl DUll!) Yoluw suolld (cubic Ifill'Sl .. 4l1.1:56 
Ottrltus .. In a.nsity (kg'Milllon aubie llitrl' .. 8S!.M 

Total NUllbtl' Total Wtight lINn Density 
SPleiH Ccll.ctt<l Ccllec:ttd (0) In/lEo cubic .. tIl'S) 

--
BL~ CRAS 1,ia9 1,865.5 3,646.43 

~RIOlN EE.. 11 290.6 30,10 

Il.LeBOO< I£RR(NS 3 IS.8 3.21 

SAYPNXNY 14 21.1 31.92 

SIlVim'HME 4.5 2.74 

STRIP£!} ClISX-iE. 0.9 2.7~ 

SHEEPSHEAD !Intel 0.9 I.ea 

~ KIL!.IF!SH C.G 2.74 

ATtJWTIC SIlVERSID£ 7 27.1 15.51 

laTlERN prm"!SH 2 2.3 4.56 

I.H ITE IlERCH a 100.7 2Q.ge 

!lI.OO31L1. 4 '17.4 10.94 

lUPIUNS£ED 11 41. ~ ~.19 

Sl.OO{ ::RAPPIE 16 sa. 9 -'2.87 

YEl.l..C\I PE:IC1 $.1 2.74 

NP4<E;) SOBY 30 15.9 72.05 

~rurn FLCt.tlC€R 0.6 2.74 

I.!OOCO<E,q 26 178.6 SS.G7 
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Table 3.1-2 
Continued 

SMolin; Pti'lOd - ~y 1947 
Loa&Uon .. HCFT Herr 
No. of subiuolH • 12 12 
Total _inut •• J&I~110 • 2880 2880 
Tohl pu.ao volw supltd (cubic: !Mt.rs} • 365.472 
Detritus Ilan dlnttty (kvJaillion cu~ie ~t.rl) • m.18 

Total NtJalbt!' TotAl liti9M 1IIIn Dtns 1'; Y 
SOIelts Colleetl4 Col!eeud 191 In/lES CUbiC .. til'S) 

.. , ... _-_ ... 
et.IJE CRAB 11272 2, 98S:7 3,915.:19 

AJERIOVf Ea 38.4 2.74 

IUElACK HERRma 2 92.~ :s.H 

~n..rmIC leHU>EN 9 It 628. 9 23.71 

9I1Y~ 11 135.1 211.60 

B~ 3U.l...1.lEJU) 4 21.8 10.94 

~ c;!TFISH 7 41.2 L1.33 

S;:U ITED PJl<E 4 60.1 13.68 

STR rilED CUSK-E!L 3a.~ 1.82 

AT'.JWTIC SILVERSIDE 5.0 2.74 

NORTI£Rn PIPEFISH 10 a.s 34.66 

I.llm: PeROi 3 62.4 6.38 

BLOCl( SEll BASS 9. " 2.74 

AAAUNSEED 3.0 5.47 

BI..OCl< C~PPtE 3 9.7 8.21 

~ED OOBY rt 38.S 169.~ 

~R R.(lM)ER 1.8 2.74 

HOOCMR ~ ~.O 113. 10 
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Table 3.1-2 
Continued 

SUoling 1I1t"10Ci • JtK 1987 loelUon - HtFT )W' No. of l!,icwol ... Ie 12 Tot.l Ii nut •• JIIolld • 2&00 aeao Toul PUltIl volw waltd (cubic: Ntll'tl) - 532.960 Dttrttul e'l~ a'ntl~y (kgllillion cubic: "t.rt) • Ht.3l 
Total HlIlbtr Totll lItignt Mtln Dtnlity SCItC:H CoUtCtld Coll~UG tgJ (nIlES eUbic lI;ers) ---- - . ---.etUE eMS 2,760 !1f9~.6 5,223.97 

A!ERICSlN m 3 17.9 5.47 
ATl.ANTIC ~ .. 596.7 7.30 
eAYA/OUVY 595 1,288.2 1,092.11 
9~ !It.W£Al) 10 f 14. 7 la.H 
C~ CATF1SH 2 IS.7 3.&5 
OYSTeR iOAtf'ISH 26 'ee.s 47.S1 
STRIPED Cf.S(-iEl & H8.9 14.6¢ 
BrlNta KILl.IFISH 

1.8 !.76 
AnJMIC SlLVERSlDe 4 0.1 7.10 
I«JRnERU PI~FrSH a 14.7 17.33 
"-litTE PERCH o\a 236.4 76.79 
llA:K CAAPPIE e.2 l.ea 
Bl.!JEFISH 3 6.a 5.47 
I6KFJSH 45 162.0 83.15 
Nff{E]) SOllY lSI 150.6 356.W 
SUl«E R ~tl..raiER 7 218.2 IS.S1 
IJtNl:04~ 11 10.0 20.07 
Wltm:R Ft.CWllER 2 0.2 3.SS 
~R 196 336.7 m.49 
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SUolinq ptr'iod -
L.oc~tion -
No. of tubulolu -
Tocal .lnu~., JlIoltd -

3.1-14 

Table 3.1-2 
Continued 

m 
16 

3600 

JU.y 19&1 
iCTT 

16 
~ 

Tohl PIJIO volUM supltd (c:ubic: IItll'll - 63<3.766 
Dttr1tul ... n dln,tty (kO/~ll110n cubic: aatlrt) - eea,:\O 

Toili Nwaw Toul lIIi QIIt 
SllfCiH Colltetld Colltcl'd (gl 

U::l!lls ........ ____ ...... -
SlUE C~A8 6" 10,OS~. 9 

~RI~ EEL. 4 165.3 

C()ISSR' EEl. 1. t 

OOY~ 275 378.4 

BRaoIN ~D 5 :a,s 

OYSTER rMO~tSH 95 895.9 

stRIPED ~~ 4 71.6 

Sl£=;lS1£'U) )l1~ 1.9 

An..ANTIC SlLv'ERSlct ~.~ 

rlJRMRH PlP£FlSH 42 3a.~ 

WHtre PERCH 4 lOC •• 

STRIPED BASS 3 1.5 

Bt.!.IEFI SH 9.S 

W£AKF!SH 91 21S.7 

wt<ED GGBY ~ 112.~ 

~ER 78 253,3 

liIHn Dtntity 
In/l£6 cubic: .. tlrt) 

1,026.69 

8,16 

1.31 

~,'32 

7.:!2 

ISO. 57 

6.84 

1.37 

1.37 

62.93 

7.54 

4.19 

1.37 

!45.76 

539.93 

113.~ 
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Table 3.1-2 
Continued 

Suolin; ptl'lod ~ AOOtlST 1981 
LG:ltion '. oo:T ICTi 
No. of lubla.oles • 17 14 
Total Mlnue •• IIIP110 ~ 2890 2890 
ToU! illUl~ vol UMt Sill"! t<I (cubic: ..tlrt) - Wt.S64 
Ottritus Mtin density 'kgJ~lllion cubic: .. t.rs) - 649,99 

ToUl Nu..btr Totll Wt1ght 
Sl)fCln ColllCied Col LlI:tld (gl 

Ft~ CRAB 300 7,642.2 

Al£RIOl.H m 2 37.7 

llAY miNY se9 m,l 

O'ISTER TOUlFrSH ~ 255. 7 

TIO€lmTER SlLVEllSlDE 0.4 

AllmTtC SILVSRSiDE 2 5.0 

NORTHERN PIPEFISH 44 28.7 

CREVAU.£ JACK 3.0 

WS1II.FISH 656 ao2.6 

sroTFIN BUT"TERFlYFISH 0.4 

~ SCsy 7Z2 as7.S 

~EiI 29 102.2 

NORn£RN PlfFER o.~ 

~lIn DtrttHy 
(nIlES cubic .. ters) 

609.95 

e.aa 

l,483.6a 

103.35 

-\,a4 

3.&1 

86.H 

2.95 

1,293.89 

1.41 

1,6115.89 

~.O7 

1.13 
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Table 3.1-2 
Continued 

SlMolinq ~rlo~ • SSPIDBER 1967 
LOC:ltlon - Herr HeTT 
No. of ,ubwolll - l~ 15 
Tout 11rntH ~Dlta • 3600 3600 
Toul tlUJIO volu~ ,uOled (eubl~ 1tt.1"I) - 6JS.~6 
~tritus ae~n dQnJtty (kq/~illion cubic ";'1"1) • ~J.98 

Total NUlbtl' TOil1 IMl;nt MIt_n Dtntity 
SPlelH COlllCttd COlllCttd (g) In/lES eubic ";'1"1) 

--- .--------
Bl.lIE CMS 5,211 9.877.1 8,C64.82 

AT1...'mrC ~ 61.8 2.19 

&AY !INCHOW ~ 1&4.7 ~51.65 

311O\.t1 au.~qj} 76.5 L~ 

0YSiER rOODFISH 5 lOS. ! 7~~ 

a~C€o !W.:'!FtSH 3 3.0 4.30 

7iDE'tiAieR SiLVERSIl)E O.b t.0\6 

A11JW;rC SWlf:RS1DE 4 7.S 5.84 

~HWi1N J!PEFISH 117 120.7 ~82. ~1 

WliiiE PERCH J 2~4.9 4.38 

SfLVEil PERCH 6 10.8 8.76 

WEAKF:SH 14 79.5 ZO.~3 

~TL~NrrC ~RO~XEa '" O.S ~.38 -> 

NORiH:xN S7~RC-AZER 6 :0,1 81i6 

'iAXE~ 30a~' 320 i66. : 49Z.97 

~03OiCK£R 147 :4'5.8 ~34,gS 
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Table 3. L-3 
Len~rh freq.uenc.'l o.f. ,~_\!l.e 4t'ab takAn. in imping.eme.n1:...
sampling at Rope Creek Generating Station in 1987 • 

............................... _ .... _ ........ - ....... -.............. "" .. _ ........ _. __ ......... _ .... - ........ _ ............ _._ ..... _ ................... 
l.u9tMnl Jln (to lIu Apr ~'Y lun J~I AU9 S'O Ott )loy Oft .-..... _---._ .. _ .. __ .. -.. _-.. -.--_ ........ _. __ ._. __ ... _ .. _ .. _ ........... _ .. _ ..... __ ....... 

6 • 10 0 0 0 0 • 0 0 If • \I • I~ 0 0 0 49 4$ 5 0 46 n 
14 • 20 0 0 I 101 IU 16 2 i1 U3 
21 • 2' 0 0 Ij 40 '" 101 I~ ~ m 
26 • lC 0 0 0 l' 39 sa 11 o· U 
II • 3S 0 0 0 2' 10 60 n I 10 
16 - (0 0 0 0 11 , 41 42 0 11 
'I • 4, 0 0 0 n 20 22 SO I 7 
1&. ~O 0 0 0 I 4 19 U ~ S 
~I • ~S 0 0 0 4 S I~ S. Z I 
!& • 60 0 0 0 I 1 1 18 4 <) 
41 • n 0 0 0 2 , ~ 19 I. 0 
u- 10 0 0 0 0 0 1 32 14 0 
1\ - 15 0 0 0 1 I , lS 14 0 
1~ • 80 0 0 <) I S 3 1$ 14 2 
tt • t$ 0 0 0 0 2 Z II 1 ~ 
$6 • 10 0 0 0 I 0 I 9 10 <) 
11 • '5 0 0 0 1 I I a 3 0 
16 • I~O ~ 0 0 0 I 0 1 12 2 

IU • 10$ 0 ~ 4 0 0 0 Z ? I 
IO~ • 110 ~ ~ 0 I) I 0 j U 1 
III • lIS Q 0 0 0 1 0 5 1 I 
114 • 120 0 0 0 0 0 I 3 1 0 
111- m 0 0 0 0 0 t Z ~ 0 
m· UQ 0 0 0 0 ~ 0 ~ l 0) 
mom I) 0 0 I) 0) I I I 0) 

m - HO 0 0 0 0) 0 0) 0 0 0 
IH • 141 0 0 I) 0 I) 0 I) I 0) 

114 • l~O Q 0 ~ 0 0) I 0 0 0) 

mom 0 0 0) 0) 0 0 0 I 0 
m - 160 0 0 0 ? 0 I) I I 0 
161 • US 0) 0 0 0 0 0 0) 0 <) 

m'ITO 0) 0 0 0 0) 0 0 0 ~ 
111' m 0 0 0 I) 0 0) 0 1 Q 
U6 • 180 0 0 0 0 0 0 0 I 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. 

h~fth(.d I", 10 "If Ajlr Kay lUll Jul 1<19 SIP net !lOY Ot( _ .. _--_.----_.-_ ....... -..... -.... _ ..... _ ... - .. _-_ .. _-_ .... _ ..... _ .. - ..... -.- .. _--_._-.. 
Ii· 20 1 /I /I .0 0 0 0 /I 2 
21- 2~ 14 0 0 0 0 0 0 0 0 
u- 30 n 0 0 ~ 0 0 0 0 I 

1I - ~ " 0 0 0 0 0 0 0 0 
n· ~o Itt 0 0 q 0 0 0 O· /I 
41 • ., 9t I 0 0 0 0 0 0 0 
u- ~ 30 I o· 0 0 0 0 0 0 ". " l~ 0 0 0 0 0 0 0 0 
!, w 40 • 0 0 0 0 0 /I 0 0 __ .... _. ___ •• __ ... _~_._._" •• __ • ___ 4_ •• ___ •• 
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Table 3.L-5 
Length frequency of bay anchovy taken in impingement 

sampling at Hope Creek Generating Station in 1987 . 

............. _.--.....-----_.-- ...... -_ ... -......... _ .. _-_ ..... _ ....... --...... - ............. ~ ... ---...... 
l.~9thC .. , ~&n faD "If Apr ~.t lu~ Jul Auq II, Q(\ Xov O.e 

-----... -_._--------_. __ ._-_. __ .. __ .---... - ....... - ..... _ ... -.-
U· to (I (I 0 0 ~ (I 0 (I % 

11 • 2' 0 0 0 0 (I 0 1 10 . 22 

26- ~ 0 0 0 0 0 0 17 tS 23 

31 • 33 ~ I 0 0 ~ ~ U ItO l4 

n· 1(1 17 Z 0 0 0 0 n t2 $$ 

t! • U II 0 <I 2 0 $ 10 33 ~4 

••• ~ S G 0 I Il IS .. Ie II 
II • $' 2 I 0 • lZ U 18 f Il 

5' • 60 <I 0 (I 3 n U II 11 • 
U· 6S 0 <I 0 1 II U n 1 & 

6& • 70 0 <I 0 0 U l7 If l 2 

71- 15 ~ <I 0 0 5 11 I I I 

76 . SG <I <I 0 0 I l z I 0 

a1 • 85 0 0 0 <I 0 1 2 ~ 0 

U· 10 0 0 (I 0 0 I 0 0 0 ._-----_ .. _._ ........... __ ....... _.-._ ....... _-_.--...... ..-... _ ............ _ ..... _ ....... _ ................... 
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Table 3.L-6 
Length frequency of 'naked goby taken in impingement 
sampling at Hope Creek Generating Station in 1987 • 

..... -... ----..... .-.... --~ .. -............... -... ---•. -.--.. --.. -"*'.-... ---_ ............... __ ............. _"' ........ 
~tn9tM .. 1 J,n ;.b Klr Allr III, Jun M A~9 Sip Cct l!o~ Ort ___ 0lil_. _____ .. _ ...... _. ______ ... ___ .... _._ ... _ ......... __ ....... _ ................ 

6 · 10 0 I) 0 I) 0 I) I 0 I) 

II · " I) I) ~ t) I) I) 2 I I) 

Ii· 20 I) I) I) 0 0 I) l5 .19 I 
21 4 U I) I) 0) 0 1 0 131 60 lZ . 
2& - lO 0 0 I) 6 , Z 6O 91 $& 
31 · 3' I I) t 1% 14 4a 18 19 t$ 
U'· 40 0 0) 3 , 14 6' 14 35 1$ 
4l · " % I) I) 2 U '$ 10 10 30 
44 - ~o I) I) I) I • 17 1 I l 
51 -" I) I) I) 0 2 tI I) I) e 
~o · 60 0) I) I) I) 0 I) , I) I) 

" - os ~ I) I) I) I) I I) I) ~ .... _---._._-_.-----......... _.-._-_ .. -_ ......... _ .. _ ............. - .. _ .... _----.. 
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Table 3.1-7 
Length frequency of weakfish taken in Impin~ement 
sampLing at Hope Creek Generating Station in 1987 • 

....... - .. --. __ .--_ .. __ .. _--_ ... _ ..... -.-... _ ... _._---_ .. --_ .. _ .. "'".-......... _" .. -_ ............ _ ..... 
lf~gth(.U Jj~ Fill 11" Apt ~ay lvn SUI M SfO O(t Hoy Die 

... --~ ... ----.-----.-.. -.---.-.-.--------.. ." .. ----.... --.. -........ -........ 
II • I' 0 0 0 I) 0 '> ~ 0 I) 

16 - 20 0 ~ 0 0 0 I l t. 0 
11 • 2' 0 0 " I) 0 I t ta 0 
Z& • 30 0) ~ 0 0 0 1 & 37 I 
~I • $1 0 0 0 0 0 U , U ~ 
l6 • 40 0 0 0 0 I) t 1 65 I 
41 • H 0 0 0 I) 0 8 .~ 61 2 
46- '0 0 I) " 0 0 l II 4, ~ ". " 0 0 I) 0 0 , f 21 0 
~& • 60 I) 0 0 0 0 • , 32 ~ 
U • 6S 0 0 ~ I) 0 0 • I~ 0 
U· 10 0 0 0 0 0 0 2 11 0 
rt • 

" 
0 0 0 ~ 0 0 4 8 I 

16 • .0 I) 0 ~ ~ " 0 1 • 0 
II • 8$ I) I) 0 " " ~ • 6 2 
U· '0 0 0 0 0 ~ 0 2 2 I 
11 • IS " 0 ., ~ ~ 0 1 2 I 
n • 100 0 I) ~ Q (I ., ., I) I 

101 • IO~ 0 0 ., 0) 0 I) 7 , 0) 

It6 • 110 ., I) 0) ~ 0) 0) 0 0 2 
III • m 0 0 ., I) I) 0 I 0 0 
114 • 120 0 " 0 ~ I) I) , I I 

m 'l~O I) I) I) I) I) I) I) -..... --.-.------.--.--.-.. -------.-.. -.--... --.... -.,.~ ....... -..... .......... __ .. - .............. 

Environmental Consulting Services, Inc. 



3.1-22 

1'able 3.1-8 
'Length frequency of hogchoker taken in impingement 
sampling at Hope Creek Generating Station in 198i • 

.............. _"" .. __ .... ______ 4 ............................. __ •••• _ ......... _ •••• __ ....... _._ ................ ___ ........ __ .... __ ............ 

llnqUII .. , Jln Fib lI.r i\j!r ~~y Jun M ~uO SIP Ott 1Iov Ole ...... _ ...... _ .... _____ ... _ ... _ ... _ .... __ ....... _ ..... ~ ............. _.··4 .... _ ..... _· ....... __ ..... _ ... _._ ..................... 
11 • l~ 0 Q 0 0 ~ ~ ~ I 0 
10 • 20 0 0 0 0 ~ 0 0 ~ I 
21 - " ~ 0 0 0 0 0 0 I 12 
a· :0 0 0 2 I 2 , Q I ,~ 

n· ~, 0 0 • I I 21 0 2 32 
l6 • ~o 1 0 7 S , n 0 0 Ih 
It • 4$ 0 0 $ 1 1 II 1 9 1 
16- ~o 0 0 5 I r U t. 0 I 
st- !S 0 0 I S I S 12 0 0 
5 •• 00 0 0 0 I 0 t U I 0 
61 • ~s 0 0 Q 0 0 I 1 1 0 
u- 10 0 0 0 I I l f 9 I 
71 • 7' 0 0 0 1 2 I 0 0 I , .. 10 I 0 I 0 2 Z 

. 
I I I 

aI • 85 0 0 I Z : I I 0 I 
U - to 0 0 0 I 0 l 2 0 0 
11 • '" 0 0 0 2 4 I ~ 0 0 
" • 100 0 0 0 0 0 I 0 0 0 

101 • 105 0 0 0 0 0 0 0 0 0 
106 • 110 0 0 0 0 0 0 0 0 0 
III • lIS 0 0 0 0 0 0 0 0 I 
116-120 0 0 0 I I ~ ~ .) I 
121· m 0 G 0 ~ 0 0 0 .. , I) 

126 • 130 0 I) I) ? I) * 0 I) 0 
UI ~ 135 0 0 c I) ~ 0 0 Z 0 
IU·140 0 /) 0 I) /) 0 0 0 0 
III • In 0 0 0 0 I 0 0 I) I) ... _ ........... _ .. "' .... _ .. _ ... _._ .... _-_ .... _ ..... - .. _ .... .-... __ . __ ..... -.... _--_ ............ _._. __ ..... _ ............... 
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. Table 3.1-q 
Length frequency of northern pipefish taken in impingement 

sampling at Hope Creek Generating Station in 1981 • 

....................... _ .. _____ .................. _ .. _ ........................... _ .......... _._ ... _ .... _ ........ _ ...... __ .... 4._. 
i.1~4t~I •• J J.II F,b Xar Apr lilY Jun M ~~. Su Ott lIov Drc .. -_ .... _ ...... -._._ .... _-.. _ ............ _ .............. -.............. ., ........ _._ ...... _"" .. _ ...................... _ .. --.-.. _ ............ 

14 • ~O 0 " " " " ~ , 
" " $1 • ~, Q ~ " " " " ~ " " '6 • 40 " " " " 4 " I " " &1 • ~~ " ~ ~ " 0 ~ 0 0 " ~o • TO " " " I) 0 0 I 0 1 

11 • 1~ " I) I) I) " " ~ " 3 
76 • SO 0 " " " 0 0 1 0 0 
Sl • as " " " " 0 " ~ 0 t 
U· 10 " 0 0 " " 0 Z 1 I 
11 • t5 " 0 0 " 0 0 ~ I " , •• lao " 0 " " 0 0 1 I ! 

101 • 10' 0 " 0 I) 0 " S S f 
10 •• 110 " " I 0 " 0 ,. I • III • ItS 0 0 I " " " I 1 4 
114 • 120 I) I) " I) I " 3 4 9 
m • 123 0 0 0 " " I 2 6 10 
m -110 0 " " " I " 1 .\ 10 
m-m Q " " 0 Z 0 " 2 Il 
m • 140 '0 0 0 " 0 " 0 I 1 
141 - us " 0 0 I " 0 " • It 
I ••• ISO /I 0 " I) 2 I 1 0 1 
t51' m 0 ., 0 0 I 0 <) 0 1 
"6 • 16" I) ~ I 1 ~ I 0 0 ~ 
lSI ·16S 0 ~ I) 0 I 2 ~ l I 
In· ITO 0 0 0 0 0 I 0 I) Z 
m·m 0 0 0 0 0 I) 0 0 I 
116 • 180 0 0 0 0 I " ~ 0 1 
m·m 0 0 I) 0 I 0 ~ ~ I 
19& - 1'0 0 I) ~ 0 Q 0 0 ~ 0 
191 - "S 0 0 I ~ 0 " ~ 0 0 
m • zoo 0 0 0 0 0 I 0 0 I 
iOI - ,/)~ 0 0 0 0 0 0 0 0 Z 
,0& • 210 0 0 0 0 0 0 0 0 0 
2lI·m 0 " 0 0 0 0 0 0 0 
21'-220 0 0 0 0 0 0 0 0 0 
m • 2" 0 0 0 0 ~ 0 0 0 0 
m -1lQ 0 0 0 0 0 0 0 Q 0 
m·m " 0 I 0 0 0 0 0 0 

......... _ .. _._------._._ .. _--_. __ ........ __ .. __ . __ .. _ ... _ .. _--"-"'-"-----
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Table 3.1-10 
Lengthfirequency of oyster toadfish taken in impingement 

sampling at Hope Creek Generating ~tation in 1987 • 

....... ~-4 ••• "'. ___ •• __ ... __ • ___ .. __ •• _ .......... _ ••• "'. __ .,. ......... ,,_ .. • _ ....... _ .. _ .......... _ ......... _._ .... _ • ., ......... 

~1"~t~I .. 1' 11ft Fib Ihr Apr ~IY Jun M Aug gap Oct Xo¥ ale .. ~ ........ -., .. -... _ ........ - .... __ ....... -.. _._ .... __ ... __ ... -._ ... _ .. _ ...... _ ......... - .. _-_ .... __ .... _ ........... 
21 • n 0 !) 0 0 ~ 0 , I 0 
,,- l~ 0 0 0 0 (I ~ 14 Z I 
31 • 3$ ~ (I (I (I (I I) 15 0 0 
36 • 1O (I (I (I (I 0 (I II 1 (I I, - IS I) (I ., (I (I (I 2 6 (I 

46- '0 0 0 (I 0 (I (I (I a I " . 55 (I (I 0 (I (I I (I 1 (I 

n· u (I (I 0 0 (I I (I I 0 
01 • ;s (I (I 0 (I I) 1 (I I (I 

U· 10 0 (I (I (I (I 1 I I I 
71 • 1$ (I (I 0 (I I) 8 • (I 0 
16 • '0 (I (I 0 (I (I z • 1 (I 0 
al • &5 I) (I (I (I (I S 1 (I (I 

86 • 10 (I (I 0 0 (I (I e , 0 " . " (I (I 0 0 (I (I 3 , I 
H • 100 (I (I 0 (I 0 (I 2 I (I 

\01 • 111$ (I (I 0 (I (I 0 2 0 (I 

106' m 0 (I (I 0 (I I I I 0 
Itt • ItS I) (I (I 0 (I , (I I) (I 

:a . 12~ (I (I (I (I (I (I I 0 ~ 
121 • 12' (I (I (I 0 (I t (I (I 0) 
116 • IlO (I (I (I 0 (I I (I (I (I 

mom (I (I G (I (I (I I I 0 
116 • ItO 0 0 0 0 0 I I 0 0 
11\ • lIS 0 0 0 0 0 0 I 0 0 
144 • ISO 0 0 0 0 0 0 2 0) 0) 

lSI • I~S 0 ~ 0 0 0 0 I Z 0 
I" • UO 0 a (I 0 0 0 I 0 0 
161 • IbS 0 0 0 0 0 0 0 0 0 
IU • 110 0 0 0 0 0 0 0 I 0 
171 • I1S 0 0 0 0 0 0 0 0 0 
116 • ISO 0 0 0 0 0) 0 t 0 I 

............. - .. ... --.. -.. - ... -.--.... -.-... ---.. - .. - ... ~ .. ----............. --... -.-.. --.. -... _ ..... 
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SPECIES COMPOSITION 1987 
HOPE CREEK SWS IMPINGEMENT 

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

BLUE CRAB (51.0%) 

PUBLIC seRvtC£ £U!CTRIC A1:D GAS COK1'ANY 

ATLANTIC CROAKER (23.2%) 

NAKED GOBY (7.5%} 

HOGCHOKER (2.4%) 

OTHER (2.2%) 

(8.5%) 

WEAKFISH .(3.5%) 

Species composit.ion .of finfish and blue crab taken in impi.ngement 
sampli.ng <It Hope Creek SUS during 1987. 

figure 3.1-2 
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FINFISH COMPOSITION 1987 
HOPE CREEI< SWS IMPINGEMENT 

O,(STER TOADFISH (1.5%) NORTHERN PIPEFISH (2.0%) 

BAY ANCHOVY (17 _-:r;':{) ~ ~ NAKED GOBY (15.2%) 

ATLANTIC CROAKER 

PUBLIC seRvICE ELECTRIC Al;D CAS COIiPAN'l 

HOGCHOKER (4.8%) 

OTHER (4.6%) 

WEAKFISH (7.2%) 

Finfish cornpoSltlon taken in impingement sampling at Hop~ Creek SHS during 1987. 

Figure 3.1-3 
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Monthly mean density (1l/IE6m3) of Atlantic croaker taken in impingf'meor 
sampling .1t Hope Creek SWS during 1987. 
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ATLANTIC CROAKER 
HOPE CREE.K SWS IMPINGEMENT 
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Mean density, by sampling date, of bay anchovy taken 1n jrnpingement 
sampling at Hope Creek SWS during 1987. 

figure 3.1-9 
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Mean density. by sampling date, of naked go by taken in impingement sampling at Hope Creek SWS during 1987. 
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Monthly mean density (n/lE6m3) of weakfish taken in impingement sampling at Hope Creek SWS during 1987. 

Figure 3.1-12 
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Mean dens!ty~ by sampling date, of weakfish taken in impingement sampling at Hope Creek SWS during 1987. 
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Monthly mean density (n/lE6m3) of northern pipefish taken in impingement sampling at Hope Creck 8\';S during 1987. 
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Monthly mean density (n/1E6m ) of oyster toad fish taken in impingement 
sampling at Hope Creek SWS during 1987. 
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Mean density, by sampling date, of oyster toadfish taken in impingement sampling at Hope Creek SWS during 1987_ 
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Temperature 

4·0-1 

SECTION 4.0 
PHYSICOCHEMICAL DESCRIPTION 

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). In 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. 
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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. 

mtPEAATURE (Cl S&LINITY (PPT) DIssa..VED OXYGEN (IIl/I) 
g;~ACI lmT!JIII s:.:RFiU E'CTT!JII SURFiU 00T1'()! 

IOffii ~ S. D. ~ S.D. )9H S.D. ~ s.·0. ~ S.D. ~ S.D. 

/I!AROi 7.8 0.4 7.0 0.4 6.0 2.2 7.5 1.0 12. 9 0.5 12. 9 0.1 
~RIl 12. S 1.0 12. 7 1.1 2.9 1. S 4.5 2.9 9.3 0.5 9.5 0.9 
~y 17.5 1.7 17.5 1.7 :5.6 1.9 6.3 1.7 8.4 0.9 8.2 0.9 
J1J£ 24.7 1.8 24.5 1.7 7.2 1.7 7.S 1.8 S.7 0.4 6.5 0.8 
JU.y 27.5 1.5 27.4 1.2 6.8 1.8 7.3 2.0 6.2 0.4 1;.1 0.3 
ilIS.JST 25.9 1.6 25.9 1.5 7.a 2.1 8.4 1. a 6.9 0.6 6. a 0.6 
SEPl EllBEil 23.3 1.4 23.7 1. 1 5.S 3.0 6.8 2.6 6.7 0.6 6.7 0.6 
0CT0BEii 1S. 9 2.9 15. 7 2. a s. , 1.4 5.S 1.6 8.7 0.9 8.a 0.9 
IO/C:IIBER 10.1 3.0 10. , 2.6 6.3 2.2 7.3 1.8 10.6 O.S 10.6 0.7 
~R 6. ;: 0.6 5. a o. 7 6.8 2. a s.a 3.5 ! 1.3 0.3 !2.0 0.3 
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Daily mean temppratllre values measured during field sampling excllrsions in the Delaware River off SGS during 1987. 

Figure f,.O-1 
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Monthly mean tempera,t.llre, as measured during fi.eld snmpling exctlrsions 
in the DelawHre River off SGS during 1987. 

Figure 4.0-2 
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