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FOREWORD

The Massachusetts Division of Water Pollution Control was established by the
Massachusetts Clean Water Act, Chapter 21 of the General Laws as amended by
Chapter 685 of the Acts of 1966. 1Included in the duties and responsibili-
ties of the Division is the periodic examination of the water quality of
various coastal waters, rivers, streams and ponds of the Commonwealth, as
stated in section 27, paragraph 5 of the Acts. This section further
directs the Division to publish the results of such examinations together
with the standards of water quality established for the various waters.

The Technical Services Branch of the Division of Water Pollution Control
has, among its responsibilities, the execution of this directive. This
report is published under the Authority of the Acts and is among a con-
tinuing series of reports issued by the Division presenting water quality
data and analyses, water quality management plans, baseline and intensive
limnological studies and other special studies.
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ABSTRACT
Massachusetts Division of Water Pollution Control
1986~1986 Buzzards Bay Sediment Survey

Pages 75, Tables 15, Figures 37

Levels of selacted priority pollutants are reported from 22 sediment sta-
tions in the major estuaries, inner embayments and outer bay of Buzzards
Bay. The study represents the Division of Water Pollution Control's first
extensive survey of marine sediments.

Sediments were analyzed for total metals (cadmium, chromium, copper,. lead,
mercury and nickel), polychlorinated biphenyls (PCB's), polycyclic aromatic
hydrocarbons (PAH's) and grain size. Materials and methods, analytical pro-
cedures, limits of detection and water quality classifications are also
reported,
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INTRODUCTION

The Buzzards Bay 1985-1986 sediment survey report represents the Division's
first extensive survey of selected pollutant levels in marine sediments.
While the Division of Water Pollution Control's mandated concerns are with
the Commonwealth's surface waters, it has long recognized that a better
assessment of pollutant loadings could be gained through evaluation of
other available data sources including sediments and biota tissue. This
data report is the third in a series of studies conducted by the Technical
Services Branch of the Division of Water Pollution Control to update the
Commonwealth's knowledge on water quality conditions within the Buzzards
Bay Drainage Basin. The study is also part of a national estuarine manage-
ment program developed by the Office of Marine and Estuarine Protection and
Region I of the fnvironmental Protection Agency. The program was initiated
to promote and develop coordinated efforts between federal, state, local
authorities, research institutions and the public to identify and correct
the environmental problems effecting this nation's estuaries. The Division
through its Technical Services Branch proposed and received funding during
FY85 and FY86 to conduct a broad scale assessment of the levels of selected
priority pollutants (PAH's, PCB's and heavy metals) at stations located
throughout the tidal portions of Buzzards Bay, excepting the waters of the
Acushnet River and New Bedford Harbor.

The study had three objectives:

1. To provide data on levels of PCB's as Aroclors (1016/1242, 1248,
1254, 1260); heavy metals (Cu, Ni, Pb, Cd, Cr, and Hg), and PAH's
from sediment stations located throughout the bay.

2. To compare the levels of the pollutants listed above with findings
reported from the Battelle Superfund study and other pertinent
studies.

3. To make a determination based on these findings as to the
influence of the New Bedford Harbor/Acushnet River PCB problem on
sediments found in the upper reaches of Buzzards Bay.

This report presents the data collected during the summers of 1985 and
1986, Subsequent reports by the Division will provide the Division's
interpretation of these data and address objectives 2 and 3.

Due to the size of the Buzzards Bay Drainage Basin and limitations in
equipment and personnel, the Division decided to survey the basin by areas.
These areas were selected based on similarities in features and for
logistical purposes (see Figure 1l). They are as follows:

Area I - The subdrainage basins and inner embayments of the western
shore from the Rhode Island/Massachusetts state line to the
Fairhaven/Mattapoisett town line.

Area I1 - The subdrainage basins and inner embayments from the
Fairhaven/Mattapoisett town line to Buttermilk Bay in
Bourne.




Area III - The subdrainage basins and inner embayments of the eastern
shore from the Cape Cod Canal to Woods Hole, Falmouth,

Area IV = The Elizabeth Islands.

Area V — The Outer Bay, the water seaward of the headlands out to the
mouth of the bay.

Station locations were selected with the following criteria in mind:
The Station had been previously sampled by other researchers.
The Stations were located in the vicinity of potential sources.

The Stations were located in areas where fine grained deposits were
known to exist.

An initial screening of potential stations identified 1l inner embayments
for further examination.

During August of 1985, six stations located in the OQuter Bay (Area V),
north of an imaginary line drawn between the towns of Mattapoisett and
Woods Hole, Falmouth were sampled. During the late spring and early summer
of 1986, several preliminary surveys were made in the 1l inner embayments.
During these preliminary surveys the substrate type was confirmed along
with the stations' proximity to shellfish resources. A total of ten sites
were selected. All of the inner embayment stations were sampled by
10/23/86. On 10/29/86, with the assistance of the Massachusetts Division
of Marine Fisheries, the last of six stations within the lower Quter Bay and
Elizabeth Islands were surveyed. All chemical analysis was completed by
the end of November, 1986. The Technical Services Branch collected a total
of 29 samples from 22 stations during the course of this project. (Tables
5 and 6, and Figures 6-10 locate the station locations).

Overlying water quality data as well as temperature, salinity and dissolved
oxygen profiles were also collected and are reported in the respective
Buzzards Bay 1985 and 1986 Part A Water Quality Data Reports.

Field sampling was conducted according to methods described in this report
and according to the Division's Standard Operating Procedures document
which was developed from standardized and approved sampling methodologies.
Copies of this document are on file at the Technical Services Branch office
in Westborough, Massachusetts. Grain size analysis was conducted according
to a modification of the Plumb method. Analytical protocols were developed
from EPA approved procedures and referenced methods. Specific information
is contained in the Materials and Methods section as well as Tables 14

and 15,



DESCRIPTION OF BASIN

Buzzards Bay Drainage Basin (95)

Buzzards Bay is a prominent coastal embayment on the New England coast
nestled between Cape Cod and southern Massachusetts. The mouth of the Bay
opens south into Rhode Island Sound. Along its western shore the drainage
basin is formed by seven coastal river basins, with a total drainage area
of approximately 350 square miles. From east to west the major river
basins are: Agawam, Wankinco, Weweantic, Mattapoisett, Acushnet,
Paskamanset/Slocums, and Westport.

Along the easterly shore from the Cape Cod Canal to Woods Hole, Falmouth,
small river basins provide an additional 35 square miles of drainage area.
The prominent freshwater streams along the eastern shore from north to

south are: the Back River, Pocasset River, Wild Harbor River, and Herring
Brook. A chain of islands (the ®lizabeth Islands), separated by tidal chan-
nels (holes), forms the southeastern side of the Bay.

Geologically, the Buzzards Bay Basin is characterized as a low granitic
upland with glacial till and outwash deposits forming the soils. The
terrain can be described as low and gently rolling with numerous lakes and
marshes. Maximum elevations range between 200 to 300 feet in the northern-
most reaches of the basin.

The Bay itself is 28 miles long, averages eight miles in width and has an
average depth of 50 feet in the central basin. The surface area of the Bay
is estimated to be 235 square miles.

The numerous harbors and coves located along the Bay's jagged coastline are
used extensively for recreational and commercial purposes, with over 4,300
slips and moorings along the Bay. Over 20,000 vessels pass through the

Cape Cod Canal and Buzzards Bay annually, transporting over 19 million tons
of commercial cargo including most of the number 2 fuel used in New England.
New Bedford Harbor is the industrial and commercial center of the basin,
carrying over from its earlier days as a principal whaling port. It is now
one of the most important fishing ports in the United States, often leading
the nation in the of value of landings.

The harbor also suffers the most severe water quality problems. Extensive
contamination of New Bedford Harbor was first documented during the mid-
70's when a few sediment samples from the harbor were first analyzed for
aromatic hydrocarbons. Interference in the expected results led to the
discovery that the samples contained high levels of polychlorinated biphe-
nyls (PCB's). Subsequent studies by other researchers, the Environmental
Protection Agency, and state agencies such as the Division of Water
Pollution Control and the Division of Marine Fisheries confirmed the wide-
spread contamination of sediments and biota within the Acushnet River
Estuary, Inner Harbor and portions of the Outer New Bedford Harbor. The
likely sources for the PCB's have been traced to two industrial operations




which discharged wastewaters directly to the harbor and indirectly through
the New Bedford municipal sewer system. The sediments underlying the
entire estuary and Inner Harbor contain elevated levels of PCB's. The con-
centrations range from a few parts per million (ppm) to 100,000 ppm.
Currently the entire estuary and harbor have been designated by the U.S.
Environmental Protection Agency as a superfund site. Additional problems
within the harbor include combined sewer overflows, industrial discharges,
street runoff, discharges from marine vessels, municipal sewage treatment
plant discharges, and poor water circulation within the Inner Harbor.
Problems in other harbors within the basin include street runoff from urban
development, discharges from failing septic systems, watercraft, leachate
from landfills and agricultural runoff.
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TABLE 1

BUZZARDS BAY BASIN AREA

I - CLASSIFICATION

ANTICIPATED PRESENT
BOUNDARY PRESENT USE FUTURE USE CONDITION* CLASSIFICATION

New Bedford Reservoir, Emergency water supply Same B B
Acushnet
Acushnet River from the outlet Bathing, recreational Same B B
of New Bedford Reservoir, boating, fish and
Acushnet, to Hamlin Road, wildlife propagation,
Acushnet, New Bedford
Acushnet River from Hamlin Recreational boating, Bathing, recreational C B
Road, Acushnet, New Bedford, fish and wildlife boating, fish & wildlife
to Main Street, Acushnet, propagation, fishing, propagation, fishing
New Bedford waste waste assimila-

tion
Acushnet River from Main Recreational boating, Bathing, recreational ul SB
Street, Acushnet, New Bedford, fish and wildlife boating, fish & wildlife
to Route 6, Acushnet, New propagation, fishing, propagation, fishing,
Bedford, Fairhaven industrial processing industrial processing

and cooling, waste and cooling

assimilation
Ianer New Bedford Harbor Recreational boating, Bathing, recreational u2 SB
New Bedford, Fairhaven fish & wildlife boating, fish and wildlife

propagation, fishing, propagation, fishing,

industrial processing industrial processing

& cooling, waste & cooling

assimilation
Outer New Bedford Harbor, Recreational boating, Bathing, recreational sc3 SA

New Bedford, Fairhaven

fish & wildlife propa-
gation, fishing, indus-
trial processing &
cooling, waste
assimilation

boating, fish & wildlife
propagation, industrial
processing & cooling
shellfishing




BOUNDARY

TABLE 1 (CONTINUED)

PRESENT USE

ANTICIPATED
FUTURE USE

PRESENT
CONDITION

CLASSIFICATION

Clark Cove, New Bedford,
Dartmouth

Apponagansett Bay,
Dartmouth

Paskamanset River
Dartmouth, New Bedford

Slocums River, Dartmouth

Shingle Island River,

Dartmouth

Noquochoke Lake,
Dartmouth

Westport River, East Branch
from the outlet of Noquochoke

Lake, Dartmouth, to 0Old
County Road, Westport

Westport River, East Branch

Bathing, recreational
boating, fish & wildlife
propagation, fishing,
industrial processing &
cooling, waste assimila-
tion

Bathing, recreational
boating, fish & wildlife
propagation, fishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing,
shellfishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing

Recreational boating,

fish & wildlife propa-
gation, fishing

Bathing, recreational

from 0ld County Road, Westport boating, fish & wildlife

to the mouth, Westport

life propagation,
fishing, shellfishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing,
industrial processing &
cooling, shellfishing

Bathing, recreational
boating, fish & wildlife
propagation, fishing,
shellfishing

Same

Same

Same

Same

Bathing, recreational

boating, fish and wildlife
life propagation, fishing

Same

Spé

g

Bl

SA

SA

SA

SA

SA



TABLE 1 (CONTINUED)

ANTICIPATED PRESENT
BOUNDARY PRESENT USE FUTURE USE CONDITION CLASSIFICATION

Westport River, West Branch, Bathing, recreational Same s’ SA
Westport boating, fish & wildlife

life propagation,

fishing, shellfishing
Nasketucket Bay, Fairhaven, Bathing, recreational Same SA SA
Mattapoisett boating, fish & wildlife

propagation, fishing,

shellfishing
%*

SOURCE: Massachusetts Department of Environmental Quality Engineering, Southeast Regional Office, shellfish
sanitation records.

Massachusetts Department of Fisheries, Wildlife & Environmental Law Enforcement, Division of Marine
Fisheries Report, entitled, "Massachusetts Marine Fisheries Assessment of Mid-Decade,' 1985.

All of the tidal portions of the Acushnet River closed to fishing and shellfishing by Massachusetts
Department of Public Health. Chapter 130, Section 74 M.G.L.

All of the Inner Harbor is closed to fishing and shellfishing of any kind by the Massachusetts Department
of Public Health. Chapter 130, Section 74 M.G.L.

3 All of the Outer Harbor is closed to lobstering, inner portions from Ricketsons Point, Dartmouth to Wilbur

Point Fairhaven closed to the taking of ground fish by Massachusetts Department of Public Health. Chapter
130, Section 74 M.G.L.

All of Clark Cove closed to lobstering, the taking of ground fish and shellfishing by the Massachusetts
Department of Public Health. Chapter 130, Section 74 M.G.L.

Portions of Apponagansett Bay closed to shellfishing in accordance with provisions of Chapter 130, Section
74 M.G.L.

Portions of Westport River East Branch closed to shellfishing in accordance with provisions of Chapter 130,
Section 74 M.G.L.

Portions of Westport River West Braach closed to shellfishing in accordance with provisions of Chapter 130,
Section 74 M.G.L.
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