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Resolve providing foe an Investigation and Study by a Special
Unpaid Commission of Ground Water Supplies and op deter-
mining New Sources thereof, in the Counties of Plymouth
and Bristol.

Resolved, That a special unpaid commission, to consist of the director
of the division of sanitary engineering in the department of public health,
and two persons, who shall be engineers or scientists experienced in the
field of water supply and in locating and determining the sources of
ground water supplies, to be appointed by the governor, is hereby estab-
lished for the purpose of making a comprehensive study and investiga-
tion of the water supply sources in the counties of Plymouth and Bristol,
with particular reference to the quantities of water to be obtained from
ground water sources, the location of said sources, the best method of
conserving said water supplies, of purifying and protecting the purity of
said water, and all other matters pertaining to public ground water sup-
ply in said counties. The commission shall be provided with quarters in
the state house or elsewhere, may hold hearings and shall have the power
to summons witnesses. It may employ engineers, consulting engineers,
chemists and attorneys and may expend therefor and for such other
assistance and expenses such sums as may be appropriated therefor. Said
commission shall report to the general court the results of said study and
investigation, together with recommendations, if any, and drafts of legis-
lation necessary to carry such recommendations into effect, by filing the
same with the clerk of the senate on or before the last Wednesday of
December in the current year. Approved May 4, 1954-

Cbe CommontocaltJ) of e@assacf)Uoetts
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REPORT OF THE SPECIAL COMMISSION ON
GROUND WATER SUPPLIES IN BRISTOL
AND PLYMOUTH COUNTIES.

December 29, 1954.

To the General Court of Massachusetts.
By the provisions of chapter 55 of the Resolves of 1954,

approved May 4, 1954, an unpaid Special Commission was
established to consist of the Director of the Division of San-
itary Engineering of the Department of Public Health and
two persons to be named by the Governor who were experi-
enced engineers or scientists in the field of water supply.
The two members appointed by the Governor were Mr.
Arthur D. Weston, Sanitary Engineer, of Edgartown, and
Mr. Irving B. Crosby, Consulting Geologist, of Cambridge.
The two members appointed by the Governor and Mr.
Clarence I. Sterling, Jr., Director of the Division of Sani-
tary Engineering of the Department of Public Health, held
their first meeting on August 30, 1954, in Room 511, State
House, and at that time organized the Commission. Mr.
Sterling was designated Chairman of the Commission.

This investigation in regard to the ground water supplies
in the counties of Plymouth and Bristol was the direct re-
sult of a recommendation made by the Special Southeastern
Massachusetts Water District Commission in its report pub-
lished in Senate, No. 650, January, 1954. Special funds
were not made available to the Special Commission to carry
on its activities. However, the sum of $15,000 was made
available to the Division of Sanitary Engineering in chap-
ter 687 of the Acts of 1954 as a part of Budget Item 2015-26.
This item provided that Division with funds for six different
special legislative investigations, namely, chapters 49, 55,
65, 66, 67 and 89 of the Resolves of 1954.

The Special Commission for the establishment of the
Southeastern Massachusetts Water District, originally es-
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tablished under chapter 54 of the Resolves of 1951, held a
number of hearings throughout Bristol and Plymouth coun-
ties in making their original investigation. At these hear-
ings it developed that there was a lack of knowledge of the
quantity of ground water available in the two counties.
There was a feeling expressed that some of the municipal-
ities in need of expanding their sources of public water sup-
ply should develop ground water sources instead of acquiring
the rights to take from additional surface sources. It was
also felt that in many cases surface sources of water supply
could be abandoned as sources of public water supply and
their waters utilized for other purposes if ground water sup-
plies could be developed.

With the above facts in mind, this Special Commission
on Ground Water Supplies felt that, with the limited time
authorized for the present investigation and the fact that
inadequate funds had been made available to carry on this
study, little original work could be done. It was decided
that a review of the existing data on the geology of the area
be made and that information be obtained on existing wells
in the two counties, giving priority to two major areas;

1. The area in the vicinity of the Monponsett Ponds and
Silver Lake in the towns of Pembroke, Hanson and Halifax.

2. The area in the vicinity of the so-called Lakeville Ponds
in the towns of Lakeville, Middleborough, Rochester and
Freetown.

The above two areas had been the two most controversial
ones because of the need of additional water supply by some
of the larger cities in their vicinity.

It was also known that a considerable amount of data
was in the files of the Division of Sanitary Engineering of
the State Department of Public Health so that it would be
well to assign one of the Sanitary Engineers of that Depart-
ment to this investigation. This problem was brought to
the attention of Senator Edward C. Stone, chairman of the
Special Southeastern Massachusetts Water District Com-
mission, who had funds available. That Commission then
employed Paul C. Ross as a Senior Sanitary Engineer and
made his services available to this Commission to make a
study of existing wells in the two counties.
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Geologic Factors concerning Ground Water.

The geology of any area in Massachusetts may be divided
into two parts: (1) the geology of the bedrock; (2) the ge
ology of the unconsolidated deposits overlying bedrock, or
in this case, the glacial deposits. The bedrock underlying
Bristol and Plymouth counties is principally Dedham
grandiorite, which occurs mainly in the eastern and south-
ern parts, and the sedimentaryrocks of the Narragansett and
Norfolk basins, consisting of black shale, sandstone, con-
glomerate, beds of coal and arkose. These are all dc
rocks of low permeability. Ground water occurs in them
principally in fractures. Experience has shown that al-
though occasionally a good well is obtained by drilling in
these rocks, water supplies large enough for a community
cannot be obtained from rock wells in this area

The bedrock in Plymouth and Bristol counties is over-
lain by glacial deposits which vary in thickness up to several
hundred feet. These glacial deposits consist of ground mo-
raine, kames, kame terraces, outwash plains, lake and marine
deposits. These different deposits vary in composition from
impervious clayey till or boulder clay to pervious sands and
gravels, and impervious lake and marine clays. The im-
portant ground water resources of this area occur in the per-
vious glacial deposits. Differentiation of the different types
of deposits can be made by geological investigation.

Prior to the Pleistocene glacial period the land of this
area stood higher in relation to the sea than at present.
Valleys were eroded in the bedrock surface below the pres-
ent sea level. At the close of the glacial period, as the ice
was melting away, these valleys were filled with glacial de-
posits. When streams again developed after the retreat of
the ice, they followed the lowest depressions in these glacial
deposits and were not controlled by the buried bedrock
topography. In some cases the postglacial streams pass
from one preglacial valley to another.

The buried bedrock valleys are filled with glacial deposits,
some of which are pervious and are sources of water supplies.
Therefore, outlining the courses of the buried valleys and de-
termining the nature of the material filling them is important
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in the study of the ground water resources. This can be done
by geological investigation, supplemented by borings and by
geophysical means. Of the latter, the seismic method is best
for getting the depth to rock but the electrical method is
needed for determining the character of the material filling
the valley.

True underground rivers, such as occur in limestone re-
gions and in areas of lava, do not exist here because both
these rocks are absent. If a buried valley is filled with per-
vious sand and gravel all the way down to the sea, there may
be a slow seepage of water through the pervious materials.
Frequently, however, the buried valley is blocked with im-
pervious material in part of its course.

At the present time there are 27 municipalities using
ground water sources either wholly or in part for their
public water supply systems. These are generally the smal-
ler communities utilizing either gravel-packed wells, small
diameter tubular wells or dug wells to obtain the water from
the ground. All of these wells penetrate only the glacial de-
posits of sand and gravel lying above the bedrock, the type
of well being used depending upon the porosity of the ma-
terial penetrated in driving or installing the well.

Based upon the 1952 water consumption figures, these
communities pump 17.8 million gallons per day from these
ground water sources. It is interesting to note that in these
communities only nine of them have public sewerage systems
with the sewage being discharged, with treatment or in a few
cases without treatment, into our streams or tidal waters.
In the remaining towns not having sewerage systems the
waste water from the consumers is generally discharged into
the ground through cesspools or septic tanks having under-
drains for purification purposes, thus assisting in keeping
up the ground water level in those communities. The sta-
tistics of the communities using ground water supplies are
shown in Table 1.

Existing Municipal Water Supplies using Ground
Water Sources.
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Quality of the Ground Water in the Area.
The ground water in this section of Massachusetts is gen-

erally of good quality and acceptable to the consumer. The
water is usually clear, relatively soft, low in iron and man-
ganese, but usually corrosive in its action upon metal pipe.
In general, the water is usually deficient in its fluoride con-
tent containing about one eighth the amount considered the
optimum to reduce the incidence of dental caries in children.
Eight communities are treating their water either wholly or
in part to prevent corrosion of piping, while three communi-
ties are required to chlorinate their ground water supply be-
cause of the potential pollution hazards.

While the public water supply sources at present are gen-
erally low in iron content, test wells have been driven in a
number of localities exploring for additional water supply
and higher iron contents have been found, making the waters
unsuitable for use without treatment.

The latest results of the chemical qualities of the waters
in Plymouth and Bristol counties, obtained from the Massa-
chusetts Department of Public Health, are shown in Table 2
of this report.

Field Work done under This Investigation.

In order to determine the magnitude of the problem be-
fore the Commission, a reconnaissance survey was done of
existing ground water sources. Data were obtained from the
Division of Sanitary Engineering of the State Department
of Public Health, from consulting sanitary engineers prac-
ticing in that area in the field of water supply, from well-
drilling firms, from the municipal water departments, from
industrial plants having their own ground water sources as
well as from the United States Geological Survey files.

Data were obtained from the above sources for 356 wells
or groups of wells in 26 cities and towns. Due to the limited
time, the survey could not be completed for all of the towns.
A study of the data obtained in regard to the installation of
these wells gave the Commission a preliminary knowledge
of where bedrock was located, where underground valleys
might be expected to be found, the type of material that
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was penetrated to reach bedrock and the quantity of water
which was obtained from these wells.

This type of information, the Commission found, is very
difficult to obtain because of the fact that there is no re-

quirement that well drillers file data with the State on new

wells. The only time such information is filed is when a mu-
nicipality either explores for new sources of public water-
supply or develops such a source and they are required to
file that information with the Division of Sanitary Engineer-
ing of the State Department of Public Health in order that
that Department can approve or disapprove the source of
supply to be developed. The data found on existing wells
to date have been summarized in Table 3 of this report.

Table 3. Southeastern Massachusetts Ground Water Study Commission.
Existing Wells, Bristol and Plymouth Counties.

, T ,
...

. Variation InNumber of Variationm Elevation of Bock, e ur nievauuu uiData Depths of Wells Encounte:
ined. (Feet). m s. LTY

Abingt
Acuslm

6 28-236 -17 to 41
17 40-360 - 2 to 163
U 11-132 -42 to 97

12 32-493 - sto 61
39 25- 80 -40 to 40
7 66-285 8 to 134

9 60-260 60 to 154

1 39

10 20-223 10 to 40

7 19-120 “31 to 32
2 76- 89 93 to 116
8 19- 60 -40 to 11

39 16-147 -00 to 44

14 42-250 “70 to 95
16 60-700 “60 to 80
30 8- 76 -40 to 19
25 16-310 -28 to 44

1 100 44

18 9-195 -49 to 61
21 18- 68 -72 to 94
21 12- 70 -47 to 33
11 13- 86 - 6to 77

11 40-630 5 to 120

2 80-142 99 to 103

Brid;

Dartmouth
Duxt

East Bridge
Fairhaven
Fall Ri
Freeto
Halifax

Han:
King

Lakevih
Marion
Mattap<

Middle
New Bedfoi
Pembroke
Plymouth
Plympton

Rochest
Rockland
Wareham
West Bridgewater
Westport

Whitman

Deepest Well 700 feet (New Bedford).



1955.] SENATE No. 620. 19

Additional Work Required.

Little exploratory work has been done relative to the ge-
ology of Plymouth and Bristol counties in so far as ground
water is concerned. From the information on hand of exist-
ing wells it is apparent that additional field work is required.
Such work would include the making of seismic soundings
to determine the depth to bedrock, as little or no water is
obtained from the rock in this area other than through
crevices. Field work using electronic methods to determine
the types of materials that might be found below the sur-
face of the ground down to bedrock must be done. This
would be followed by the driving of test wells in the most
promising localities shown by these tests. Pumping tests
must be made upon these test wells to ascertain the quan-
tity and quality of water that could be obtained.

The results of the studies made by the Special Southeast-
ern Massachusetts Water District Commission show that by
1990 the water requirements for the communities now using
ground water will increase from 17.8 million gallons per day
used in 1952 to an estimtaed 34.0 million gallons per day.
In addition, the municipalities now using surface water
sources consumed 43.2 million gallons per day in 1952. It
is estimated that bj' 1990 the water requirements for these
communities will increase to 63 million gallons per day.
Thus, it is anticipated that new sources will have to be de-
veloped by 1990 to furnish an additional 36 million gallons
per day to satisfy the water supply needs of the area. This
does not take into account any abandoning of existing sur-
face water sources for other uses. At the present time a
number of municipalities are trying to develop additional
sources of water supply, preferably ground water supplies.

Water is becoming increasingly more important for hold-
ing our industries in Massachusetts and for the attraction
of new industries to this area which is so important for the
future economic well-being of these two counties. There is
an increasing demand for the development of our ground
water resources for industrial purposes, of the development
of ground water sources for agricultural purposes and for
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use by private and commercial users for air conditioning
purposes.

The only regulatory authority in so far as ground water
usage is concerned is the Department of Public Health.
Chapter 448 of the Acts of 1951 was passed by the Legisla-
ture as a result of a study made by the Department of
ground water laws and practices (House, No. 2143 of the
year 1951).

The Special Commission created by chapter 55 of the Re-
solves of 1954 to study the question of ground water re-
sources in Bristol and Plymouth counties was not able to
fulfill the purposes of the resolve due to the lack of time
allocated for the study and the fact that adequate funds
were not made available to carry on the type of study re-
quired. However, the Special Commission was able to make
a preliminary study of the ground water uses and to reach
an estimate of the requirements for public water supply pur-
poses. It was found that 17.8 million gallons per day were
being pumped from ground water sources for public water
supply purposes in Bristol and Plymouth counties, but by
the year 1990 an additional 36 million gallons will have to
be developed to satisfy the public water supply needs of
these two counties. This estimate does not include the in-
dustrial, agricultural and private requirements.

Data were obtained relative to some 356 wells in 26 cities
and towns in the area which were used as sources of water
supply or had been developed as test wells either by mu-
nicipalities or large commercial and industrial users. The
data obtained in regard to these wells showed that there
was a need for further field testing because of the dearth of
geological information available as to the ground water re-
sources in these two counties. It is felt that the work of
obtaining data on existing wells should be extended to the
entire area and thatfurther scientific exploration work should
be done by seismic and electronic exploration methods plus
the installation of test wells in the more favorable areas to
be found to determine the quality and quantity of water
which could be obtained from such ground water sources.

Summary.
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An area having adequate resources to offer will in the future
be in a favorable position for industrial and economic de-
velopment.

Recommendations.
As a result of the study made to date the Commission

makes the following recommendations;
1. The investigation should be continued for an additional

two years and adequate funds made available. It is esti-
mated that approximately a sum of $45,000 should be made
available for each of the two years in order to do a reason-
ably good job. A draft of suggested legislation for continu-
ing the work of this Commission is included in Appendix A
of this report.

2. The State Department of Public Health, acting under
the authority given to it in chapter 448 of the Acts of 1951
in regard to the adoption of rules and regulations for the
protection of water supplies, including underground water,
should work out a program that the well drillers in the State
be required to file with that Department a record of each
well that they install with the possible exception of wells in-
stalled for private residences where the quantity of water
developed is small.

The Commission wishes to express its appreciation of the
helpful co-operation obtained from the Special Southeastern
Massachusetts Water District Commission, the Ground
Water Branch of the United States Geological Survey,
Aetna Engineering Company, Allan Beale, R. E. Chapman
Company, W. J. Cheetham, Fay, Spofford & Thorndike,
D. L. Maher Company, Metcalf & Eddy, Weston & Samp-
son, Whitman & Howard, and the municipal water depart-
ment and water company officials in Plymouth and Bristol
counties.

Respectfully submitted,

CLARENCE I. STERLING, Jr.,
Chairman

IRVING B. CROSBY.

Acknowledgments.



SENATE No. 620. [Jan. 195522

In the Year One Thousand Nine Hundred and Fifty-Five.

Resolve reviving and continuing the special commis-
sion ESTABLISHED TO INVESTIGATE AND STUDY GROUND
WATER SUPPLIES IN THE COUNTIES OF PLYMOUTH AND
BRISTOL.

Resolved, That the special unpaid commission established
by chapter fifty-five of the resolves of nineteen hundred and
fifty-four for an investigation and study of ground water sup-
plies and of determining new sources thereof in the counties
of Plymouth and Bristol is hereby revived and continued for
the purpose of further considering that subject with particu-
lar reference to the quantities of water to be obtained from
ground water sources and location of said sources, the best
method of conserving said water supplies, of purifying and
protecting the purity of said water and all other matters per-
taining to the subject of ground water supplies in said coun-
ties.

The commission shall be provided with quarters in the
state house or elsewhere, may hold hearings and shall have
the power to summons witnesses. It may employ engineers,
consulting engineers and geologists, chemists and attorneys
and may expend therefor and for such other assistance and
expenses such sums as may be appropriated therefor. Said
commission shall report to the general court the results of
said study and investigation together with recommenda-
tions, if any, and drafts of legislation necessary to carry
such recommendations into effect by filing the same with
the clerk of the senate on or before the last Wednesday in
December, nineteen hundred and fifty-six.

PROPOSED LEGISLATION.

Appendix A.

C&c CommontoealtJ) of €oassac|)usetts






