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Coliform and Heavy Metal Concentrations in Sediments from Atlantic
and Loong Beach Area - New York Bight.

IN TRODUC TION &

The following account represents the inforni;tion obtained on
'cc_)liforﬁ‘z counts and heavy metal burdens in sedime‘x‘lts by the Environ-
- mental Microbiology and Chemistry Investigé.tion of the Middle:kAtlantic.".
Coasta.l Fisheries Center (NMFS). The study was a collab érative éffort
of several agencies to assess the status of wé.ter and sediment quality‘ .
near the shor‘es of ‘Atlantic and Long Beaﬂch (Liong :Islan‘d) New York on
January 15v, 16, 17, 1974. A fnajor objective of this study m}as to deter-
mine if sewér sludge‘ was indeed migrating from the existing dﬁmpin_g site
in ﬂ;e New York Bight. | |

. MATERIALS AND METHODS

1. Collection and Handling of Samples

"I’he; bottom sediments were obtained using a Stnith—McIr}tyre dredge.
For bacterial studie‘s the top centimeter was removed with a sterile ton‘gu‘e
X depressAor‘ and placed in a sterile 8 oz. French squa‘re b(?t’tle. The sample
' ireprésented approximately 100 cm? of the surféce area;of the sediment.
The sampl.es were refrigerated and exami'nedkvwithin 24 hours for this Study.
However; some previous studies showed that sbediments for coliform counts
could be refrigerated for several days at 4°C withouf any appreciable effect
on the cqliform count.

For thé chemical analysis a core was extruded from an undistributed:
portion of the grab by means of a 35 mm diameter polyethylene plastic tube,

capped, refrigerated and then frozen until time for chemical analysis.



Sediment samp‘ies were obtained from all stations for cheri;ical
analysis. Samples were ‘not‘ obtained at all stations fbr bacterial analysis
becausek of limitations on the number of samplesvthéit ﬁould be effectively
analyzed in this short period of time by ‘the Microbiology teaﬁ;

- II. Analysis for Coliform Bacteria

The procedure used for determining total éoliform (confirmed) and
fecal colifdrm MPN follows the procedures as oﬁtlined in Standéra Methc;ds
'Aof the Examination of Water ar‘ld‘ Waste Water, 13.th edi_ti‘ori, except fof A

ch;nges to make them applicable to the examination of’botton"l‘s'edirﬁents. '

The initial dilution of sedimeﬁt is made by adding‘the saqmv;‘)lev tob

100 ml of 0. 5% sterile peptone contained in an 8 oz. F’ren.ch squa’r“e Bottle ‘
.until it r‘eaches‘a precalibrationimarkofi 200 ml.. The‘bpttle is"wevighed'

in csr;i;:r fo approxirﬁai:e the: specific gra._vitj of th‘e_ s_écliiri;éntias ‘a reference -
point ir; identifyirig fhe sediment type. After thoroughl% ’-shaking,‘v appropriate
‘dilutions are made for inoculiation of thé médié. vF'or this Studykthe 5 tube
MPN technique was employed. The results by this procedure areéxpresséd
/

- as the number of coliforms per 100 ml of sediment.

III. Analysis for Metals in Sediments

The; analysis of me‘tals in sediments was a procedure developed and
employed by the Environmental Protection Agency '(Gre'a'f-: Lake Region, ..
Committee on Analytical Met'hods).‘ The .me;thod is briefly outlined as féllows:
Avl-l/Z inch section is obtained frbm the top of the core. The sediment is
dried at 60°C for 48 hours. Nitric acid and hydrogen peroxide are added to

the sample followed by heating at 200-250°C until a dry residue is obtained.

N




The residue is then taken vup,with a mixture of nitrié and hy'drochl_oric
acid, ammbnium chloride and calcium nitrate. The solution is filtered,
diluted to the desired volume and analyzed by means of a Perkin Elmer
403 atomic absorption spectrophotometef. The results are expressed)
as ppm of the metal per dry weight of sediment.

RESULTS

Sediment ATy‘pes

- The station numberé sampled for this study éppe_af in Figu’:ée 1 and
the coordinates are listed in Table 1: Sarl;xplings were ob’tained' by a
mefnber of the Investigation aboard ‘the‘R/V R‘OARQUAL.

Excep? fér the sampies from sfétidn 24, 25, and;'fl9 thel'boftorﬁ sedi-
x?ﬁents Wére of é‘.sandy type. Sedifnents from station 24 and 25‘ wefe of a
| sand&r type ;\%}ith a s.ﬁ;xa;ll ar“norunt‘ ovf’bléc‘k\ seciim:eht intez"mix.éd.; “I"he se&imehf

fro‘m‘ station ‘19 was uniforrhiy black but did not appear to be sewage sludge.

Coliform Counts

The data’, both on the totai and fecal MPN counts in »th‘e top layer of
: /

the sediments,are tabulated in Table 2. The distribgtioﬁ as related to
station nurﬁbers for total coliform counts an@ fecal coliform counts are
present in Figures 2 and 3, respectively.

| As can be Seen, the .distr’ibutiorn of'total coliforr;l counts does not
‘correlate with the fecal coliform count, with one possible exception at
station 19. Here both the total an-d"fecal coliform counfs were high. The

total coliform count increased in the sediments obtained on the transects

away from the beach area. However, the fecal coliform MPN count did




not shoxx} a Similaf tendency. The fecal coliform count in the sedinﬁents

" from both the in-shore and off-shore stations were quite similar. The
~significance of‘ the total coliform count in the sediments is unknown. The
relationship between total coliform and fecal contaﬁ}ination in marine
~sediments has not been established.

The distribution of the fecal coliforms in the sedimentsb as presented
in Figure 3 does not indicate that the 'xvéstes from the sewage slu&ge disposal
site are causing fecal contamination of thé area surveyed. Previous studies
have‘ showri the specificity of f:hé fecalj coliform MPN procedure for detecting
coliforms of fecal origin in marine s.edirr_ienfsi.

Metal Concentrations in the Sediments

The r‘esu.lts of the énalysis for the seven h‘eé.vyl metals, silver,: cad-
-mium, chr omiﬁm; coppﬂé‘r, nlckel lgada and Vz‘incé, in sediments from the
31 stations are presented in Table 3. The concentrations of zinc and vchro—
mium inlsediments from each station are presented aﬁs isopleths in Figures
"4 and 5, respectively. The concentrations of the other heavy metals were.
~not of sufficient magnitude or were below our levels of detection for thié
ﬂ’cypé of presentation.

The highest levels of metals were found in the sediment from station
19. Copper, chrorﬁium, lead, and zinc concentratipns in the sediments o
from this station ranged from 100—155 pprn The level of nickel was 27 ppm.
Silver and cadmium were at 3-4 ppm. The next highest level of metal con-
centration was in the sediment obtaineci from station 24. However, the

concentrations were much lower, being one-fourth to one-sixth that observed

in the sediment from station 19.



The distributio’n of zinc and chromi.um in the sediments frbm all
stations as evident from the figures was similar. _Tﬁe lowest concentration
of the metals appears tobe in_sediments from station sai’npled neareét the
coast. The concentrations of the ;)"f*he'r heavvy metals were in most cases
below detectable levels by our techniques so distribution patterns ‘could not
be attérnpted.-. |

For comparative purposes of a proximate geographical area, the
levels of rnefals found in the sediments from all stations with the exception
of station 19, were of the same order of magnitudé as we observed in sedi-
ments 6btained in a pfevious study from Gardner's an-, L,ong Is..:la’r'id. '

‘The data, both on coliform numbers an:d metal cc‘mcentrationsb, ‘We‘re
observe.d to“be higheét from station 19. ’I'he sediment was uni‘qlue in that
it differed from that obtained from the other stations. vUnfortunatélyl, other
statiorié were nbt éaméled peripheral to this- station so that a distribution
pattern of coliforms and heavy metals for this sediment type could not be

established for this area.

FUTURE CONSIDERATIONS ) B
The limited information demonstrates the need for a more cbmpre- ,
hensive survey to definitely locate the soull'ces of fecal contamination and
heavy metal concentrations especially §n radial transects to peripheral
areas from the center of dumping and in;shore—bay areas. It would again
need to be a coof)erative effort to exarﬁine both the Water column and sedi-

ment for colifo_rm's and for select heavy metals.




Table |.

Station

Numcer

. L)

L]

\lmU‘l:PtLdNI—‘

15.

|16,
i7.
18.
19.

23,
22,
21.
20.

24,
25.
25.
27.

31.
30.
23,
28,

tation Coordinates

- as .1 A -~ K
West to East

16°34.75',
40°34.75'N,
40°34.75'N,

- 40°34.75'N,

40°34.75',

. 40°34.75'N,

40°34.75'N,

73°42.00"W

73°41.00'W
73°40.00'W

South ard then West

Z0°34.50'%,
£0°34.50'1,
40°34.50',
40°34.50'N,
40°34,50'N,
40°34.50'N,

- 40°34.50'N,

=390 .00 "W
73041007
73°42.00'W
73°243.00"W

73°42.00'W

73°45.00%
73°46.00%%7

‘South ernd then East

Z0°34.00'N,
40°34.00'5,
40°34.00°N,
40°34.06',
40°34.00'N,
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South and then West

20°33.00'X,
40°33.00'N,
40°33.00'N,

40°33.00'N,

South and then

73°40.00'W

3°42.00'W
73°44.00°W
73°46.00"W7

40°32.00'N,
40°32.C0'N,
40°32.00'N,
40°32.00'N,
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South ard then West

40°31.C0"'H,

40°31.00'NW,

40°31.00'N,
£0°31.00'N,

73°40.00'W
753°42,.00'W
73°44.60'0
73°45.00'W
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Table 2. Distribution of coliforms in top layer of sediments - Long Baach Area,

New York Bight

Coliforms/lOO, ml Sediment

Stations Total Fecal
! 460 79
3 240 8
5 240 ’ ‘ 2
8 330 79
9 ; 330 o 33
i0 _ 330 : 17
i2 a 270 ‘ 33
15 130 - 13
16 o : 490 | | 16
I7 790 : 7
19 3,330 ' 1330

20 790 : o
21 IR 790 i
22 790 , ' 13
24 ' - 330 ‘ K]
25 A, 4,900 8
26 ' 1,090 7
28 ' _ 4,900 ; , 79
29 7,900 ' 33
30 , 1,090 13
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Table 3, Trace Metal Concentrations in Top Layer of Sediments
from Long Beach Area--New York Bight

Concentration of Metal*
ppm dry weight

Station Ag Cd Cr Cu Ni Pb

coNwNwobonwobdNoON=O

- ZIn
! <l < 4,1 <4 <2 ) 7.
2 <l <l 7.0 <4 <2 7.0 15,
3 <l <} 2.7 <4 <2 <6 l0.
4 T u 5.8 1 1" 8.,0 : lé.
5; HI 1 6.5 n 1] ) 6°O <l4°
6 n n 2.9 1] 1] X ‘ < 6 9?
7 n " ' !OO n ] < 6 3°
8 11 1 2‘8 ) n 1t < 6 9°
9 " » “16.1 2.1 4.5 7.3 29.
o " " 3.1 <4 <2 <6 I3
i " " 2.2 <4 2,9 <6 7
12 " no 6.9 <4 3.7 8.0 19.
3 6.0 no 24 <6 14,
14 A n 11 307 1 < 2 . < 6 ) 6.
15 " " 6.7 3.4 - 8.0 17,
16 - " " - 3.9 "< 2 <6 12,
7 " " 4.3 " 2.8 <7 18.
I8 " " 4,7 " 2.6 <6 5.
19 3;7 3.0 l02.  1¢8. 26.7 130, 155.
20 <1 <1 77 <4 3.0 1.0 28,7
21 <l <] 4,9 <4 2.0 <6 1.2
22 <} <l . <4 4.5 7.0 32.0
23 woooow 8.2 . 2.9 .0 * 27.0
24 " " 7.1 8.5 4.9 25.0 43.5
25 woooom .2 4,9 4.0 2.0 30.0 "
26 Y " 7.5 <4 3.3 8,0 25.0
27 " " 4,0 <4 <2 6.0 13.0
28 " " 14.0 9.1 5.7 15,0 29.5 -
29 " " 0.7 4.6 2.8 - 14.0 28.7
30 " " 9.5 <4 3.4 13.0 - 27.0
31 " " 4.6 <4 3.2 <7 20.0

*Average of duplicate analyses.
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