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DISPOSAL AREA MONITORING SYSTEM

This is one of a series of site specific data reports resulting from the
DAMOS program, now two years in progress. DAMOS is the culmination of
nearly a decade of prior study efforts,'actually preceding NEPA, which
have been divected towards the understanding of the effects of and the
responsible mapagement of the ocean disposal of dredged materials in

New England waters as they fall under the authority ot the New England
Division of the Corps of Engineers. The individﬁal site reports hence~- '
forth will be updat.ed approximately on an annual bases as additional
knowledge is gained, at least with respect to those sites where signifi-

cant disposal activities will hawve occurred.



MASSACHUSETTS BAY DISPOSAL SITES

Two disposal eites are located in Massachusetts Bay; the Boston Foul
Ground (Fig. D-1) Tocated approx1mate1y 21 NM ENE of Boston, and’ “the goston
Lightship Dzsposal Area (F1g 0-2) Tocated 17 NM east ‘of Boston The "foul’
ground" has been used for d1Sposa1 of materxal for many years however p01nt
dumping nas never been used and spo1ls, wrecks, mun1t1ons etc. are spread’
extens1ve1y throughout the area, The s1te is current1y in use at var1ous
| times for d1sposal of spo115 At the Tiqhtship ground disposa] of spo1ls was” o
spread throughout the area, but recent dump1ng has been conf1ned to the vicin-
ity of the d1sposa1 buoy Both cTean and po11uted spoiTs have been” dumped in |
this area, and although no spo11 mound is present a great deal of tlmbers, build-
ing material and rocks are present. | J

The most recent large project using the Boston Liqht ground was the Wey-
mouth-Fore and Town River dredging in which 6,700,000 cu. yd. of sediment were
dumped from May 1970 - March 1973 and about 115,000 cu. yd. of spoil from rocky
areas were dumped in 1974-75. Recently, highly polluted material dredged from

the Charles River Dam project was disposed of at the foul ground.
Bathymetry

Navigation control for both disposal sites was provided by trisponder

stations installed at the Gloucester Lighthouse and the Long Island Lighthouse
al the entrance to Boston Harbor. Bathymetric surveys were made at the Boston

Foul Ground in January (Fig. D-3 (a-gq)) and May, 1978 (Fig. D-4 (a-g)). Surveys
at the Lightship were conducted in December, 1977, (Fig. D-5 (a-g)) and May,

1978 (Fig. D-6 (a-g)). Because of the large size of both these disposal sites
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a 150 m grid spacing was-used for these background surveys . Such a wide spac- -
ing increases the coverage, but great1y~restric;s-the ability of the bathymetric
system to define small features. The‘purpose of theseesorveys was to describe
the major feetures of the disposal sites and define any specific 1ocations where
spoils might be present and detectable with acoustjc methods.

On the Boston Foul Ground the only major features are Stellwagon Bank in
the northeast corner of the site and agcircular_mognd in- the north central.

portion of the site. Sampling of this mound 1nd1cated it was composed of

glacial mater1a1 and is probab1y re1ated to the same forces that created Ste]]- C

' Wagon Bank The rema1nder of the 51te is extreme1y fTat a]though 2 smaI] de-
pression exists near the center of the site. Th1s depreSSIon contains f}ne blaok”
spoil mater1a1 probab1y from the Char]es vaer Dam prOJect however there is
no topograph1c 1nd1cat1on of spoil mater1a1 |
At the Boston L1ghtsh1p Dumpfng Ground a srmilar situation exféfsr “The
bottom in most of the surveyed area has a smooth, gentle slope to the north=
east, and the on1y maJor feature 1n the disposa1 area is a bank r1s1ng toward
Scituate, Mass. in the southwestern corner of the site. There are possible
indications of spo11 mater1a1 in the v1c1n1ty of the d1sposa1 buoy that can be

seen as spikes on transects 13 and 14 (F1g. D-6e) of the May survey During
the December survey, the weather was rough and, problems were experienced utili-

zing the Bathymetric System for the first time under these conditions. Much of
the northeast corner of the disposal site was lost due to bad data (Fig. D-5
(a-d}) and compariscn of transects between surveys is probably not possible.

The indications of spoil found in the May survey were not evident in December,

e



consequently, further surveying is required to evaluate the viability of acoustic
spoil detection. Sediment samples taken from the area confirm the presence -
of rocks, timbers and building materials at this location.

Future bathymetric surveying at these sites will be drastically réduced
in areal coverage. Coordinations with the Corps o% Engfneersﬂpermits*and con-
tracting branches should allow point dumping at these sites énd acoustic moni-~

toring of future spoil disposal should be possible.
Currents

A current meter was 1nsta11ed at the Boston Fou1 Ground on May 23 1978

| that recorded data for forty-e1ght days until 10 July, 1978 (Fig n 7(a-d)) A!{

though speed 1nfbrmat1on was obtained, the d1rection sensor was 1noperab1e for o

the entire record, Consequentiy, the motion ellwpses and other caiculations for .f;
these data are not mean1ngfu1 The re1iab111ty of the speed may he doubtfu] -
as well since the direction prob]em may have resulted from fouling of the meter.  ‘
The values of speed do Took reasonable and cons1stant. however,.and are.presgnted
in Table 0-1 for general xnformation | | | |

The value of 11.38 dynes/sac for horizontal kinetic energy at the Foul
Ground is extremely low and indicative of a non-tidal flow area. The hi ghest _
10% épeed of 14 cm/sec is also tow and, if rea],,indicétés thét.Currents would
not be sufficient to disperse spoils. Studies with the BOLT system would be
important in this area to eva1uate_the effect of waves and swell on the bottom
sediments . |

No current meter has yet been placed at the Lightship disposal Site.
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TABLE D-1

Total O0BS.| Tidal Cur-| Residual | Mean ]
. rent Inc,
Current Mean Cyrrent § Current
Semi -major axis |
| (cm/sec) 47 * . . _
Semi-minor axis
(cm/sec) 1.2 * - - E -
Direction N
(oT) o oezx | NAf NaA | -
Horizontal Kinetic
energy {(dynes/sec) 17.35‘¥ N.A. NA § 1491 ¥
10% Highest speeds  14.0 .1,
(cm/sec) 8.5% - T
Peak speed
{(cm/sec) 'L . NA o - -
Average maximum - -
speed (cm/sec) - | N.A o -
*Direction Not Working
Sediment -

Sediment samples were taken at both the Foul Ground and Lightship disposal
sites for analysis of heavy metal content. Theé results of this analysis are
presented in Table D-2. Samples were.obtained in areas where disposal had
occurred in the past and all samples are among the highest in metal concentra-

tion found in this study. All Boston samples have high metal enrichment relative




SAMPLING:

MAY 1978
BRA ]

BFA 3
BLDS

BLDS 2

Cd

Co

TABLE D-2
SURTACE SEDIMENT ANALYS1S
ROSTON MASS

Cu Fe* ; He

All metals prm

17.2 2.4 29
25.6 2.2 .19
16,7 ° 1.6 089

46.3 1.9 .55

Ni

33

21

25

i
(o)

18

101

Zn

]
.

126 -

Vol/Sol.

(X

14,
3.0

6.9

)

[

3%

01il/Crease

{ppm x 103y




TABLE p.2a
SAMPLE LOCATIONS

s1TE.  PBoston Foul Ground

DISPOSAL SITE:

REFERENCE. SITE

" BENTHIC SAMPLES

DATE CURRENT MUSSELS BENTHIC SAMPLES MUSSELS . -
: METER DREDGES GRABS y DREDGES GRABS
18/Dec/1977 42925121 8"

i : : . .} 70034542 ]
33/May /1978 |42025741.9" VA AL S AN B VA VAN A -
: 70034'51 8" 70034'50,1" 70034138 0" | .

21 ,22/."1-3}(/78 42030;07 1] N
70046128" -

6/0ec/1976 |

Same Ref. For Boston Lightship




. Boston Foul Ground

p-2c
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o e
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May
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Y78 .
* Dec
77
n
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o I
2.0
-3
70036' y  70°35' : L _70@3141'
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Current Meter
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DATE

sITE: Boston Lightship

DISPOSAL SITE:

TABLE ©-2b

SAMPLE LOCATIONS

REFERENCE SITE

CURRENT - MUSSELS BENTHIC SAMPLES MUSSELS BENTHIC SAMPLES
METER DREDGES GRABS DREDGES GRABS
22/May/1978] 420;0'07"* N
1 70°46 28"
23/May/19781 42021117 0" 42021'19 2"
70040'43 6" 70040'37.2"
“6/Dec/1978 | 420771767 7021 208"
70040'36.2" 70040'37,9"
18/Dec/1977

Same Ref. For Boston Foul




Boston Lightship

p-2d
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to iron and therefore, have characteristics similar to western Long Istand
Sound Sites rather than northern New England areas. Unless cleaner areas can
be defined within these disposal sites, differentiation of new spoils on the

basis of chemical characteristics is doubtful.

Biochemical Studies

Reference samples of M. modiolus from Halfway Rock, northeast of Marblehead,
Mass. were p1aced on the Boston FouT Ground and L1ghtsh1p d1sposa1 S1tes in May,
1978, Although 1nformation was obta1ned from the Foul rround musse]s 1n August
'78 the release mechanism on the mooring atmthe,nghtshnp.fa11gd and no samples
were obtained, Data from the refErence'statioh'at Hal fway Rock.and-the,August
78 Foul Ground sample are presented in Table D-3 and .Figure D-8. Chromium
at the. referenceﬂstat'i‘dn mussels waé. ti;e only. mef_a‘l to show' a“s.‘igh"-i‘%'icant cohl- B
centration increase during the monitoring period. However, significant decreases
in Cu at the reference and d15posa1 s1te and Pb at the disposal site occur in.
August, 1978.

It shouid be noted that-the'August,‘1978,§amp1es have concentrations of Cd,
Cr, Cu, ﬁg and Zn from the Bbston Foul Ground‘that:éfe éohsistant]y Tower than
congentrﬁtions from the Halfway Rock reference samples. Such differences‘méy
have resulted from pollution by land based sources at Halfway Rock;<wh§ch is
- located close-to shore. Such-a COﬂC]USioanOUTd mean -that the effeptnof.qfédge
spoils, which the sediment samples have shown to be rich in heavy metals, is
minimal with regard to dissolved or suspended metals that may be ingested by'
the mussels., Obviously, more temporal and spatial data are needed before a

definative statement can be made,



TABLE 0-32.:. Heawy MErAL (bNCENTRATIONS (PeM) 1N Moniotus MODIOLUS FRom HALFwaY Rock
| DEPLOYED AT BOSTON FOUL GROUND DISPOSAL SITE (NORTHERN NEw ENGLAND)

Date ‘LDCATION .. .G  C. - H. -PB N . F

82177 Hury Rck X 1078 282 5050 0.2 B3 3T 16
©USD. L7804 6% 0O 556 ¥ 7

57178 % .7 52 wU 028 W8 W W
sD. 33 08 103 0@ L1 4 5

3-8-78 % 9B 272 3L% 035 177 30 8
* sI, L3 0.8 132 008 30 72 2
8278 BsnFou. ¥ 665 207 B2 020 62 2 12
. Grouno - S.D. / 9

019 0.5 06 005 112

166




Benthic Macrofauna

The population statistics of the major species from the-Bogton Foul Ground
and Lightship are presented in Tables D-4 and D-5.' Both disposal sites have
similar population characteristics, although fhe,Foul Grouﬁd appears to have
more diversity but lower total number of individuals than &oes the Lightship‘

disposal site.
Fisheries

Initial interviews with draggermen and lobstermen froﬁ the north and south
shores have indicated that fisheries reéources,are abundani in Massachusetts
Bay. Since this area is near many fishing ports, there is considerable compe-
tition to fish near the disposal sites dispite inherent-d1sadvantages.

It is the authority of the Food and Drug Administration to close areas
outside of state waters to shellfishing if the possibility of cbntamihétion |
exists. iﬁ-New England, E]osures are made by the Northéast Technical §ervices
Unit (FDA) Davisville, R.I. The foul ground is unique in New fngland;fn that
both_sheleﬁéhing and groundfishing are prohibited ih‘the radius of T:mfle

around the site center.

Finfish.-.fhére is a tendency for draggers” from different ports to fish speci-
fic grouhds.” Northshore Qesse1s fish north of the foul‘gﬁbund and along the
edges of'Ste11wagon (Middle) Bank, Vessels fromSeituate fish éast and south-
east of the Boston Light dump1ng ground Boats from Boston and Weymouth, as
well as those from the other areas, f1sh shoreward of the Boston Light ground.
The approx1mate Tocat10n of dragg1ng grounds in the study area are shown
in Fig. D-9. The shaded areas are f1shed throughout the xear. Cod are caught

from January to February or unti]_dbgfish'sharks appear in the summer. Dab and



“FTABLE D-4

DAMOS BENTHOS -~ TABLE OF NUMERIC DENSITY DATA

- STATION: BOSTON FOUL GROUND . ' DATE: 18 DECEMBER 1977
' o 95 PERCENT : ' ‘ CUMUL.,
PREDOMINANT DREDGE NUMBER " STANDARD COEFF. OF CONF. LIMITS NUMERIC 7 OF Z OF
SPECIES B #1 2 #3 TOTAL MEAN DEVIATION DISPERSION OF MEAN RANK TOTAL TOTAL
1. Ninoe nigrippes -7 11 -8 26 8.7 2.1 0.5 3.5-13.9 1 1& 5 14.5
2. Sternaspis scutata 0 8 is 23 7.7 7.3 7.3 - 0-26.3 2 12.8 27.3
3. Praxillella gracilis = 0 7 7 14 4.7 4.0 3.4 0-14.6 3 7.8 35.1
4, Molpadia oclitica o 5 6 11 3.7 3.2 2.8 0-11.7 4 6.1 41.2
5. Lumbrineris tenuis 1 7 2 10 - 3.3 3.2 3.2 0-11.3 5 5.6 . 46.8
6. Myriodnle heeri 0 5 4 9 - 3.0 2.6 2.3 0- 9.5 -6 5.0 51.8
7. Yoldia lucida 0o 7 2 9 3.0 3.6 4.3 0-11.9 6 5.0 56.8
8. Scoloplos acutus 0 6 2 .8 2.7 3.1 3.6 0-10.4 7 4.5 61.3
9, Micrura sp. -0 5 2 7 2.3 2.5 2.7 0- 8.5 8 3.9 65.2
10. Ctenodiscus crispatus 1 5 0 6 2.0 2.6 3.4 0- 8.5 9 = 3.4 68.6
11. ~ Goniada maculata 2 3 o 5 . 1.7 1.5 1.3 - 0~ 5.4 i0 2.8 71.4
12. Nucula tenuis 0 2 2 [ 1.3 1.2 1.1 0- 4.3 11 2.2 73.6
13. Spio Filicornis 1 2 1 4 1.3 0.6 0.3 0- 2.8 11 “2.2 75.8
14. Yoldia thraciaeformis 0 2 2 4 1.3 1.2 1.1 0- 4.3 11 2.2 78.0
15. Nephthys incisa 1 2 0 3 1.0 - 1.0 1.0 0- 3.5 12 1.7 79.7
16. Ophiura sarsi 0 0 3 3 1.0 1.7 2.9 0- 5.2 12 1.7 81.%
TOTAL 13 77 56 146  48.7 32.6 21,9 - 0-129.7
TOTAL NO. OF SPP PER DREDGE 9 31 20 39 .20,0 . 11.0 . , 0= 47,3
SPECIES DIVERSITY (H') 1.87 3.12 2.59 7.58 2.53 0.63 : "
EQUITABILITY (J') 0.85 0.91 0.87 2.63 .0.88 0.03

TOTAL NO. OF INDIVIDUALS THIS STATION = 179




* . TABLE D-5

DAMOS BENTHOS - TABLE OF NUMERIC DENSITY DATA

STATION: BOSTON. LIGHTSHIP : . - . DATE: 18 DECEMBER 1977
' N _ 95 PERCENT COMU!..
PREDOMINANT DREDGE NUMBER STANDARD COEFF. OF CONF, LIMITS NUMERIC % OF Z OF
SPECIES #1 #2 #3 TOTAL, MEAN DEVIATION - DISPERSION OF MEAN RANK TOTAL TOTAL
1. Sternaspis scutata 47 32 0 79 26.3 24.0 - 21.9 0-85.9 -1 . 30.6 30,6
2. QNephthys incisa 14 20 0 34 11.3 10.3 9.4 0-36.9 2 13.2  43.8
3. Micrura sp. 5 11 0 16 5.3 5.5 5.7 0-19.0 3 6.2 50.0
4, Maldame sarsi 6 8 1 15 5.0 3.6 2.6 0-13.9 4 5.8 55.8
5. ZLumbrineris fragilis 7 6 0 13 4.3 3.8 3.4 0-13.7 5 5. 60.8
6. Ninoe nigrippes 10 3 t 13 4.3 5.1 6.0 0-17.0 5 5.0 65.8
7. Goniada maculata ' 2 5 5 12 4.0 1.7 0.7 0- 8.2 6 4.7 70.5
8. Edwardsia (elegans) 1 7 0 8 2.7 3.8 5.3 0-12.1 7 3.1 73.6
9. Ampharete acutifrons 3 1 1 5 1.7 1.2 - 0.8 0-.4.7 8 1.9 75.5
10. Hippomedon serratus T4 1 0 5 1.7 2.1 2.6 0- 6.9 8 1.9 77.4
TOTAL SR : 89 94 7 200 . 66.7 51.7 © 40,1 - 0-195.1
TOTAL NO. OF SPP. PER DREDGE 31 29 9 47 23.0 - 12,2 0- 53.3
SPECIES DIVERSITY (H') 2.52 2.61 1.95 7.08 2.36 0.36 i
. EQUITABILITY (3"} . .. 0.73 0.77 0.8% 2.39 0.80 . 0.08 .

TOTAL NO. OF INDIVIDUALS THIS STATION = 258

-
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| _Figure 3& Temporal variation in the ratios of heavy metals in Modiolus modiolus from
| - Halfway Rock (D) dasloysd at Boston Foul Ground disposal site (§). Broken
| T - lines depict the 95% confidence limits of the baseline data.
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gray sole are caught in the spring and summer. High prices for gray sole make
it worthwhile to fish for small quantities-immediately east of the Lightship.. .. ...
dumping buoy. Yellowtail flounder are caught at the edge of shoaling bottom |
to the south in Jénbary énd March . Some.cod are caught inshore of the Lightship
Grounds but details of this fishery have not been'determineq yet,

Whiting.fs.caught west of Stellwagon Bank from June-to October and Atlantic
herring are caught oh or near thé bank during their Octdbef'§ﬁawning period.
Both-of these species swim off the bottom and are léss affecged byzpottom condi -
tions than the demersal ;pebﬁes mentioned above. - “

Gi1l nets are ffshed in winter and spring for cod on the ﬁbfthern exten-
sion of Stellwagon Bank, on hard‘bottomVZ miles N.NW of the qutdnJLight dump -
ing ground, and south of the ground in less than 40 meter depths.'

A‘disadvantage of fishing in the vicinity of.the\dumping grounds is the
possibility of catching waste materials. A number of concfete_“coffins"_gqq— o
tainfng_radioaciive wasté have been caught‘southrof ﬁhe‘fbui‘ground. ContaineﬁS'j'
of foul smelling chemicals have also been caught‘here. Ardﬁnd the Boston Light
ground, parts of the bottom have bégn systematically swept clear of_pimbers.by‘{
the draggers. Large masses of saltmarsh peat have been a prob1eﬁ in the PQ§t,
but these ap#ear to be broken up after several years, Fishermen have observedi;
the greater accuracy of recent disposal projects, | ) _ o
Lobster, Approximately 10 relatively large Tobster boats from both the northf
and the south shorés-Fish the dumping ground. Lobsters migrating inté‘deepef'
water reach th{s area in October or November; RecentTy,-Tobstefinq_at the dump-
1ngrgr06nd has been ended in January by the incursioﬁ of draggers. A test made
in the summer showed that lobsters were absent at this time. A relatively large

number of'“cu1ls“‘are caught in the dumping ground.



A lobsterman who has fished this area for many years reported that from -
atcut 1966 to 1974 there was no dragging in the dumping ground due to debris
on the bottom and a lack of local knowledge. In the last four years, draggers

with heavy gear and rollers have found the area fishable.

Other Fisheries. Before stocks declined regionally, northern shrimp were caught

in deeper muddy bottomed areas near the disposal sites in the winter. It is
the opinion of somé draggermen that this fishery was extremely destructi#e to
populations of young finfish.

Ocean quahogs were sampled at 5 stations wifhin the southern half of the
Boston Light dumping ground by Riser and Jankowski (1974). It is unlikely that
a guahog fishery would develop close to the disposal site since stocks are
found closer to shore and there are poﬁsibi]ities of littering waste materials

on the bottom or of fishing in contaminated sediments.



