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Water Resources Commission,
15 Ashburton Place, Boston 8, June 4, 1958.

To the Honorable Senate and House of Representatives.

I am submitting herewith reports by the Water Resources Com-
mission in accordance with chapter 73, Resolves of 1957, and
chapter 76, Resolves of 1958, and Report of the Water Resources
Commission on progress of a survey of the water resources and
sewerage disposal facilities of Plum Island within the town of
Newbury and the city of Newburyport.

Sincerelv yours

FRANCIS W. SARGENT,

C!)e Commontoealif) of Massachusetts

Chairman
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Resolve authorizing and directing the Water Resources Commission in

the Department of NaturalResources to make a Survey of the Water
Resources and Sewerage Disposal Facilities of Plum Island within
the Town of Newbury and the City of Newburypoht

Resolved, That the water resources commission in the department of natural
resources shall proceed to make a survey of the water resources and the sewerage
disposal facilities of Plum Island within the towm of Newbury and the city of
Newburyport. In carrying out said survey the water resources board may enter
upon all of the lands, private and public, of said Plum Island in the town of New-
bury and the city of Newburyport with a view 7 of determining the water resources
and the sewerage facilities of the area and to determine the possibility of existing
pollution of said water resources and any future danger of such pollution due to
improper or inadequate sewerage disposal methods and facilities. Said board may
co-operate or combine its activities with any appropriate federal health agency
which may have personnel or funds winch may be allotted for such area surveys.
Said board may expend for the purposes of this resolve such sums as may be ap-
propriated therefor. Said board shall report to the general court the results of its
survey and its recommendations, if any, as to prevailing conditions relative to
the water resources and the sewerage disposal facilities and methods for prevent-
ing any existing pollution or future pollution of the water resources of the area,
together with estimates of costs and drafts of legislation necessary to carry such
recommendations into effect, by filing the same with the clerk of the house of
representatives not later than the fourth Wednesday of January, nineteen hundred
and fifty-eight. Approved May 17, 1937.

Resolve extending the Time within which the Water Resources Com-
mission SHALL FILE ITS REPORT ON THE WATER RESOURCES AND SbWeRAGE
Disposal Facilities of Plum Island.

Resolved, That the time within which the water resources commission shall
make its report to the general court of its survey of the wrater resources and sewerage
disposal facilities of Plum Island, as authorized by chapter seventy-three of the
resolves of nineteen hundred and fifty-seven, is hereby extended to the first Wednes-
day of June in the current year. Approved May 6, 1958.

C&e Commontoealrt) of Massachusetts

RESOLVES AUTHORIZING THE COMMISSION, AND EX-
TENDING THE TIME FOR FILING ITS REPORT.

Chapter 73.

Chapter 76,



REPORT OF THE WATER RESOURCES COMMISSION ON
PROGRESS OF A SURVEY OF THE WATER RESOURCES
AND SEWERAGE DISPOSAL FACILITIES OF PLUM
ISLAND WITHIN THE TOWN OF NEWBURY AND THE
CITY OF NEWBURYPORT.3

Water Resources Commission
A ihburton Place, Boston 8, June 4, 1958

To the General Court of Massachusetts.
Under the provisions of chapter 73 of the Resolves of 1957 the

Water Resources Commission started a study of the water resources
and sewerage disposal facilities of Plum Island within the town of
Newbury and the city of Newburyport. While the above resolve
was approved on May 17, 1957
funds were appropriated in the

work could not be started until
1957 supplemental budget. The

aim of $15,000 was made available for the study. As soon as funds
were made available field work was started on October 22, 1957

The resolve stated that the results of the survey and recom-
mendations should be fded with
sentatives not later than the foi

The preliminary seismic repor

he Clerk of the House of Repre-
th Wednesday in January, 1958.
was not made until the end of

December, 1957. Since it was e dent that there was not sufficient
time to perform additional field irk and to prepare an er
eport prior to the reporting da
f reporting be extended. Flowe

, it was requested that the time
■er, it was not until May 6, 1958,

that chapter 76 of the Resolves
time of reporting to June 4,1958.
of field work of this type could
time.

of 1958 wr as passed extendi ndmg the

Obviously, no appreciable amount
be done in such a short period of

Prc iudy to Da
The Water Resources Comi rission instructed its <

consul tan t to undertake the fiel
to proceed with this type of worl
steps of the investigation must

investigation. It is not possible
t at rapidity, as the variouswi

be carried on in sequence. T1
Flowing work has been accompi fished up to the present tim
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1. Survey of winter and summer population living on Plum
Island.

2. Examination of present water and sewerage disposal facili-
ties on the “island.”

3. Engineering estimate of future water requirements if a public
svstem is installed.

4. Surficial geological survey to locate pervious materials
capable of yielding ground water.

5. Seismic and electrical resistivity tests made on Plum Island
and in the town of Newbury to determine depth to bedrock and
type of soil conditions.

Details of the work done to date are included in the progress
report submitted by the Commission’s engineering consultant
which is attached.

To date the sum of $1,702.90 has been expended out of the
original $15,000 made available by the Legislature.

It is felt that securing a safe potable water supply for Plum
Island would lessen the danger of a health hazard because of the
present method of sewage disposal.

Recommendations
The Water Resources Commission recommends that the study

be continued. It is estimated that about six months would be re-
quired to finish the study, but no additional funds are needed.

A draft of suggested legislation to continue this study is included
in Appendix A. It is urged that speedy action be taken in order
that the field work can be carried on during this summer and
autumn.

Respectfully submittec

FRANCIS W. SARGENT
Chairn.

CHARLES It. McNAMARA
LOUTS H. SMITH.*
HAROLD J. TOOLE.*
FRANCIS H. KINGSBURY.*
RODOLPHE G. BESSETTE.*
ELMER R. FOSTER.
PHILIP P. FARINA.

Designated alive of the Commissioner



In accordance with instructions given by the Water Resources
Commission a study was started for determining the water re-
sources and sewage disposal facilities of Plum Island in the town
of Newbury and city of Newburyport. The engineering study has
not been completed because field studies could not be carried on
continuously due to lapses in the enabling legislation.

The following progress report is submitted:

General Description of Plum Island.

Plum Island, which is a sandy barrier island with a narrow sand
beach backed by dunes, is located in the northeasterly portion of
Essex County. It is bordered on the north by the Merrimack
River, on the east by the Atlantic Ocean, on the south by Plum
Island Sound and on the west by the Plum Island River and a
wide marsh which separates the island from the mainland.

Plum Island extends southward from the mouth of the Merri-
mack River for a total length of about eight miles. The northern
end of the island is split by a shallow body of water known as “The
Basin'’ which projects southward from the Merrimack River es-
tuary for a distance of approximately three quarters of a mile. The
width of the island south of “The Basin” varies between one tenth
and four tenths of a mile, averaging one fourth of a mile. The
width of the island at its narrowest point, which is east of “The
Basin,” is about 350 feet. The island increases in width northward
from this narrow point to its maximum width of six tenths of a mile
at the Merrimack River. The developed section, which consists
mainly of summer cottages, is concentrated in the northern two
miles of the island within the limits of the city of Newburyport
and the town of Newbury. The remainder of Plum Island to the
south, within the towns of Newbury, Rowley and Ipswich, is, with
minor exceptions, a wildlife sanctuary under the control of the
United States Department of the Interior, Fish and Wildlife Service.

Cl)c Commontuealti) of spassacfui setts

PROGRESS REPORT OF THE ENGINEERING
CONSULTANT.
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The only overland access to the island exists from the city of
Newburyport over Plum Island Turnpike, a causeway over the
marshes. This turnpike connects with Northern Boulevard, the
only major road serving the development at the northerly end of
the island.

The island is highly used as a recreational and resort area and
attracts many visitors during the summer months.

Statement of Phoblem.

The major concentration of development, and consequently
population, is located within the northern two miles of Plum
Island. There have been no zoning regulations enforced in past
years, and, as a result, houses have been constructed on lots which
have a land area below the desired minimum. This has created a
high population density during the summer months when the
normal population is greatly increased by summer residents and
visitors. There is no public water supply system on the island, all
water being obtained by means of individual shallow wells with
depths averaging from Bto 16 feet. Sanitary sewage is disposed of
into the ground by means of individual subsurface disposal systems
which usually consist of cesspool
on each lot it is often impossible
tern at what would be considers
of water supply.

. With the limited area available
to locate the sewage disposal sys-
-1 a safe distance from the source

The soil on Plum Island cor nlv of sand w •erv

suitable for the disposal of liquid wastes, since it has a high ab-
sorptive quality and also a high filtering effect. Were it not for
the ideal soil conditions combined with the fact that many of the
houses are occupied only two to three months of the year and quan-
tities of water and waste water involved are low, it can readily
be seen that undesirable conditions could result from the disposal
of sewage into the ground in close proximity to ground-water sup-
plies derived from shallow driven wells. Even with the ideal soil
conditions mentioned above, it is poor public health practice to ob-
tain water for domestic use from sources where there is great danger
of contamination from the close proximity of sewage disposal
facilities.
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Population.

Since Plum Island may be classified as a summer resort area,
there are actually two populations which must be considered when
undertaking a study of this type. The first is the year-round resi-
dent population and the second is the summer population plus
visitors to the island. There are no census figures readily available

*2 for the island, so, in order to arrive at a population figure, the num-
ber of dwellings on the island was determined by actual count. The
developed area, northerly of the wildlife sanctuary, consists of
about 1,000 cottages, with approximately 85 per cent of these being
summer cottages, a shellfish treatment plant operated by the city
of Newburyport, a United States Coast Guard Station, a building
which serves as headquarters for the United States Department of
the Interior, Fish and Wildlife Service, a church, and a number of
miscellaneous business establishments, such as restaurants, grocery
stores, fishing tackle shops and boat liveries. There are no indus-
trial establishments in operation on the island.

After consulting with real estate agents and year-round residents,
it was estimated that the number of permanent dwellings on the
island was 150, and, assuming 4 persons per dwelling, this gives a
winter population of 600 persons. This figure could increase sub-
stantially by the conversion of many summer dwellings to year-
round use. However, the number of dwellings which are suitable
for conversion, without a large expenditure of money, is limited.
The resident summer population as determined by a count of dwell-
ings, and again assuming 4 persons per dwelling, was estimated to
be 4,000 persons.

A factor which will restrict the future population growth on the
island is the scarcity of land available which is suitable for further
development. It is estimated that there is a total of approximately
240 acres of land, in that portion of the island which lies northerly
of the Government Reservation, suitable for dwellings. This
includes land areas set aside for roadways and public parking spaces.
A common population density for residential areas having single
family dwellings on small lots is 15 to 35 persons per acre. Assuming
a saturation density of 25 persons per acre, the resident populatior
of Plum Island could increase to 6,000 persons during the summit
months.
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Estimated Estimated
Present Future

Population. Population.

1,000
6,000

600Winter
Summer 4,000

Estimated Water Needs.

At the present time there is no municipal water supply system
serving Plum Island, all water being obtained from privately owned
wells. Normal water consumption may be classified according to
its use as domestic, industrial and public, as well as water unac-
counted for. The total water consumption of most communities
averages 100 gallons per capita per day. In the absence of any indus-
tries on the island, which often accounts for about one third of the
per capita consumption, and since there are few lawns and gardens
which must be watered, it seems reasonable to assume for design
purposes an average use of SO gallons per capita per day, with a
maximum daily consumption of twice this amount, or 160 gallons
per capita per day.

The future -average daily consumption during the summer months
would be 480,000 gallons per day, with the consumption on a maxi-
mum day of 960,000 gallons per day. The future average daily con-
sumption during the winter months would be 80,000 gallons per
day, with a maximum daily consumption of 160,000 gallons.

Geological Survey.

A surficial geological reconnaissance of the area was made by
the engineering consultant and the Rev. Daniel J. Linehan of Weston
College Observatory in an attempt to delineate those areas that
appeared promising for developing a ground-water supply. As a
result of the preliminary geological survey, it was decided that it
was not feasible to develop an adequate source of water supply on
the island. An attempt was then made to select a suitable location
off the island which would be as close as possible to the causeway
serving Plum Island. A site was selected which was located in the
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town of Newbury, easterly of High Road and southerly of Little’s
Lane, as shown on the appended map and designated as the “New-
bury Site.” The remaining areas east of the Boston & Maine Rail-
road showed outcrops of ledge and marine clays, which are not favor-
able for ground-water development.

I
In a report entitled “The Geology of the Coast of Northeastern

Massachusetts,” which was published under a co-operative agree-
ment between the Massachusetts Department of Public Works
and the United States Department of the Interior, Geological Sur-
vey, it states that

Geophysical Survey.

Bedrock in the Plum Island-Castle Neck-Great Neck area is completely con-
cealed by a veneer of glacial and younger deposits. Where outcrops are found in
near-by areas, as on Cape Ann, in Ipswich, Newburyport, and elsewhere, the sur-

face of bedrock is clearly uneven and varies in altitutde from place to place. For
this reason the buried bedrock surface in the area under present discussion is
doubtless similarly uneven. The topography of the area indicates that the sur-
face of bedrock must be mainly below sea level.

Since the surface of the bedrock was believed to be uneven, it
was felt that a seismic survey was the most economical manner in
which to determine the depth and slope of the bedrock surface,
particularly since there is a scarcity of data in regard to any pre-
vious subsurface exploration in this area.

Weston Geophysical Engineers, Inc., who are associated with
Father Linehan, were retained to perform the geophysical studies.
Five seismic spreads were run. at the “Newbury Site,” the locations
of which are shown on the appended map, but the results of the
survey were somewhat disappointing. A combination of poor
energy transmission quality of the soil and 60-cycle electrical inter-

|ference resulted in. poor record quality for this site. Re-shooting
this area, using a variety of shot hole procedures and geophone
plants, did. not improve the record quality. The results obtained
showed the depth to bedrock to be approximately 50 feet along
line A-F and the velocities indicated that test drilling might be
warranted in, this area.
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The present studies are too inconclusive so further seismic studies
are needed. These would be followed by test wr ell exploration in
the more favorable areas. If a satisfactory source cannot be located
the possibility of obtaining water from a near-by municipal system
will need to be thoroughly explored.

If a public water supply system could be installed on Plum®
Island, the problem of sewage disposal would not be of major con-
cern, as the sandy soil of the island is excellent for subsurface
sewage disposal.

Respectfully submitted,

CLARENCE I. STERLING, Jk.

Summary.

Emineerinq Consultan
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Resolve extending the time within which the water re-
sources COMMISSION SHALL FILE ITS REPORT ON THE WATER
RESOURCES AND SEWERAGE DISPOSAL FACILITIES OP PLUM ISLAND.

Resolved, That the time within which the water resources com-
mission shall make its report to the general court of its survey of
the water resources and sewerage disposal facilities of Plum Island,
as authorized by chapter seventy-three of the resolves of nineteen
hundred and fifty-seven, is hereby extended to the fourth Wednesday
of January nineteen hundred and fifty-nine. In carrying out said
survey the water resources commission may enter upon all of the
lands, private and public, in the towns of Newbury and Rowley
and the city of Newburyport with the view of locating a source of
water supply for Plum Island.

Appendix A

PROPOSED LEGISLATION.








