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SECOND REPORT OF THE CENTRAL PLYMOUTH COUNTY
WATER DISTRICT COMMISSION RELATIVE TO THE

WATER RESOURCES OF THE CENTRAL
PLYMOUTH COUNTY DISTRICT.

General Court of Massachusetts

In accordance with and as authorized by Chapter 371 Acts of
1964 and Chapter 64 Resolves of 1966 whereby the time for its
final report was extended until the fourth Wednesday in January
1968.

The sum of $40,000 was provided by the General Court in Bud-
get Line 2420-19 in 1966 to carry out the final report.

The Commission after interviews with several engineering con-
cerns decided that they would enter into a contract with the Camp,
Dresser & McKee Consulting Engineers for the purpose of consulta-
tion and supervising of the study and exploration of ground water
so-called within the area. Their findings are enclosed entitled
“GROUND-WATER RESOURCES STUDY.”

The Selectmen of Whitman, Hanson, East Bridgewater, Halifax,
Pembroke, Plympton, Kingston and the Mayor of Brockton were
contacted to assist in clearing permission to place test wells in their
municipalities. All were desirous of having these tests made except
Kingston. Test wells were then driven in all of the areas interested
and results are in the report.

In the opinion of this Commission the report is extensive and
conclusive within the scope of the amount provided by you for
this study.

It is apparent that conditions relative to needs and supply of
water in the area are somewhat revised from the former report of
January 1966.

The projected requirement for water for all purposes domestic,

industrial, commercial, and agricultural needs is greater than our
former report indicated, however, several of the municipalities in
the area are supplying themselves with ground water from their
own wells. This, in a small way, does relieve the condition at the
reservoirs now supplying the City of Brockton and the Towns of
Whitman and Hanson.



The future will require further additional storage capacity in our
opinion. We feel that this may be accomplished at Silver Lake and
that a study should be made by the Commission.

The opinion of this Commission that real large quantities of
water needed in the future for all of the area must come from sur-
face water with proper storage areas. The report of Camp, Dresser
& McKee presents details of these needs.

The Commission is of the further opinion that this Central Ply-
mouth County Water District Commission should be continued in
at least a standby capacity ready to be activated at short notice
should necessity arise.

We feel that immediate studies of the Jones River and North
River should be accomplished. Studies to consist of water available,
proper amounts to be allowed to continue to flow so that the en-
tire economy of these streams is not upset and for proper conserva-
tion protection. The needs of the area indicate that the near fu-
ture will require additional diversion programs be studied.

The present diversions of water from Monponsett and Furnace
Ponds is successful in maintaining a high level at Silver Lake but
cannot, in our opinion, provide any additional supply from these
sources.

It appears that some minor regulations could be in order relative
to amounts of water held back in these ponds when no diversion is
being made. This can be accomplished by proper control of the
sluice ways at both dams.

At this time the Commission feels that legislation is in order to
require a study of diversion of waters from the Jones and North
Rivers to Silver Lake and that funds be made available for the com-
pletion of this study.

Respectfully submitted
Richard L. Wainwright, Chairman
Philip E. Carey, Treasurer
Robert C. Andrews, Secretary
Central Plymouth County Water District Commission
by: Robert C. Andrews,

Secretary

January 24, 1968

LEGISLATION
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CAMP, DRESSER & McKEE
Consulting Engineers

One Center Plaza, Boston, Mass
Tel. 617 - 742-5151

December 29, 1967

Mr. Richard L. Wainvvright, Chairman
Central Plymouth County
Water District Commission
Town Hall,
Hanson, Massachusetts

Ground - Water Resources Study
CDM 356 -2 - R

Dear Mr. Wainwright;

Under the terms of our proposal dated February 10, 1967, ac-
cepted by the Central Plymouth County Water District Commis-
sion on February 15, 1967, we submit herewith our report on a
Ground-Water Resources Study in the Central Plymouth County
Area. The District includes the City of Brockton, and the Towns of
East Bridgewater, Halifax, Hanson, Kingston, Pembroke, Plympton
and Whitman.

The Commission was required by Chapter 371 of the Legislative
Acts of 1964 to “study the water supply needs and resources of
Plymouth County and the adjacent portions of Norfolk County,
with priority given to the study of Cleveland Pond in Abington,
and to ground water in the City of Brockton and the Towns of Han-
son, Halifax, East Bridgewater and Whitman.” Date for submittal
of the final report to this Legislature was extended to the fourth
Wednesday of January, 1968 by Chapter 67 of the Resolves of 1966
to permit this ground-water resources study to be performed. The
results of our study are summarized below and presented in detail
in the main body of this report.

Reference is made to our report to the CPCWDC entitled “Water
Supply Study” dated September 27, 1965. This Ground-Water Re-
sources Study should be considered an addendum or continuation to
that report which was devoted primarily to surface supplies, and
both should be utilized.to obtain a total view of the water supply
needs and resources of the area.

SUMMARY



Geography and Characteristics of the District
The Central Plymouth County Water District (CPCWD) is lo-

cated within 45 minutes travel time of Boston in an area where
the transportation network is constantly being improved. This has
caused a rapid rate of population growth which will probably con-
tinue as the area provides residential housing for people working
in Metropolitan Boston. The effect of this on water supply will be
to increase demand and to require greater care to prevent pollution
of both surface and ground-water supplies.

The area is relatively flat, with low hills and extensive areas of
marsh and swamp. These low lying areas have been improved for
cultivation of cranberries with the result that cranberry growing
is a major industry of the area. This industry uses large quanti-
ties of water (estimated to be as much as 4 million gallons daily
(mgd) in our 1965 report), which must be considered in the ap-
praisal of water use for the area. The nature of the water use by
this industry is such that it does not represent depletion of the
water resources since a large part of it is returned to the ground.

Geology

The geologic nature of an area is the primary factor to be con-
sidered in any ground-water study. The type of geologic material,
its porosity or permeability as well as its shape (hill or flat plain),
determines the ability of the earth to absorb and transport water.

The CPCWD area, as the rest of New England, was shaped and
conditioned both geographically and geologically by the conti-
nental glaciers thousands of years ago. The bedrock of the area
(not appreciably affected by the glaciers) is of igneous or dense
sedimentary origin and has little or no pore space or cracks in
which to store and transmit water. Wells drilled into the rock
formations will only rarely produce yields of the order of 40 to 100
gallons per minute (gpm). Since a yield of 100 gpm is a practical
minimum for a public or municipal supply, it follows that the bed-
rock would not be explored for anything more than small residen-
tial or industrial wells.

The arrangement of the overburden, or earth lying over the
bedrock is primarily the result of glaciation, although subsequent
wind and water erosion and deposition have had their effect. Ma-
terials resulting from wind erosion have generally become the top-
soil. Those deposited from water erosion may be well sorted,



stratified, and relatively permeable, but are usually fine-grained
and do not yield water readily.

The permeable, coarse grained sand and gravel deposits capable
of the high yields required of municipal wells are generally found
in the ice contract or outwash deposits of the glacier. In the
CPCWD area these deposits are usually isolated, discontinuous and
generally small in both area and depth. While in some areas de-
position of materials was such as to create hills and valleys which
run counter to the bedrock contours, this does not appear to hap-
pen in this area. There is no evidence of the often rumored
“underground stream” in the unconsolidated overburden.

The CPCWD lies in an area where the meeting of cold-dry
air masses from sub-artic North America with moist-warm air
from the Gulf of Mexico tends to cause rapid short time changes
of weather and temperature. While there are at times wide varia-
tions in the monthly precipitation and cyclic variations such as
the recent drought years (1963-1966), for the most part precipi-
tation is evenly distributed throughout the year. During the warm
months of May, June, July, August and September evaporation
may exceed the amount of precipitation. Average evaporation for
these months is at the rate of 5-in per month.

In the United States the water quality standards generally fol-
lowed are those established by the U.S. Public Health Service
and most recently updated in their published “Drinking Water
Standards of 1962.” Anyone supplying water for interstate com-
merce is compelled by law to meet these Standards. The American
Water Works Association and most of the States have also adopted
them.

For most ground-water supplies it is seldom a problem to meet
the physical standards of quality, of bacteria count, taste, odor
and color. In its passage through the ground, water (the universal
solvent) frequently dissolves and picks up chemical impurities
such as calcium (causing hardness), iron and manganese. These
three impurities have no deleterious effect on human health but
do create esthetic and economic problems (high soap consumption
in the case of hardness, and staining of porcelain fixtures and
laundry in the case of iron and manganese).

Climate

Water Quality
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Iron and manganese are particular problems in both surface
and ground-waters of the CPCWD area. Many of the existing sup-
plies contain amounts in excess of the Standards, and a great
many potential ground-water suppoies have not been developed be-
cause of excessive iron and manganese.

In the future, there is no question that customer demand for
quality improvement will require installation of iron and man-
ganese removal equipment on existing supplies. The economic fac-
tors of; increasing demand for water, and cost comparisons of
water transmission mains to iron removal plants, will dictate use
of the ground-water supplies known to have high iron and man-
ganese content.

Compilation of Existing Data
Data for this report were compiled from the U.S. Geological

Survey, several departments of the Commonwealth of Massachu-
setts, reports of other consulting engineers supplied by the va-
rious municipalities, and from the exploratory well program car-
ried out in 1967.

This comprehensive compilation of data into one source should
be of real value to the municipalities of the District and should
be made a permanent source of reference by the water depart-
ments when considering future installation of wells in the area.
The knowledge that an area is not favorable for groundwater
production or has been unsuccessfully explored will eliminate the
duplication of time and money spent for future exploration in
such areas.

The data are presented in tabular form under the above caption
in the text along with a more complete explanation. Well locations
are given on the maps of the District, Plates 1 and 2 appended.

CPCWDC 1967 Exploratory Well Program
As a part of this study, the CPCWDC installed a series of

wells in the City of Brockton and six of the seven District towns.
The Town of Kingston elected not to participate in the program.
Seismic and geologic surveys were made in the area before and
during the installation of the test wells. A total of 91 wells with
total depth of 3148 feet were installed. A detailed description of
this work with a complete summary of results appears in the text.

The results of the Exploratory Well Program are discussed in
detail in the report but may be summarized as follows:



New sources of possible public water supplies were located in
Halifax and Hanson although the iron and manganese content of
the sources in Hanson are such as to require treatment.

No new sources of supply were discovered in Brockton or Whit-
man of sufficient capacity for municipal needs. Wells of moderate
capacities suitable for small industrial or commercial enterprises
might be developed in the Campello and Dorchester Brook areas
of Brockton.

While no new sources were discovered as a part of the Explora-
tory Program in the towns of East Bridgewater, Pembroke and
Plympton; other data and a study of the areas disclosed locations
in which additional exploratory work is warranted.

Water Requirements of the District
Since the “Water Supply Study, September 1965” was written

for the Commission, there have been a number of changes con-
cerning water supply in the CPCWDC. Two of the Towns supplied
at that time by the Brockton system have developed their own
groundwater supplies. Except for emergency connections, they are
now separated from this system. The Monponsett and Furnace
Pond diversions of the Brockton system are in operation and Sil-
ver Lake was refilled in May of this year.

A review of population and water consumption trends (including
the Massachusetts 1965 Decennial Census and the Eastern Mas-
sachusetts Regional Planning Project, “Inventory of Water and
Sewer Facilities”) indicates that the estimated future water con-
sumption figures used in the 1965 Report may be somewhat low.
Revised estimates indicate an average daily consumption for the
entire District for the year 1990 to be about 20 mg and that the
maximum day demand in that year might be from 36 to 42 mg.

Our ground-water studies indicate that there is a total ground-
water potential of from 14 to 26 mgd within the District, ex-
clusive of Kingston, but including sources known to have iron
and manganese problems. The studies further indicate that there
is interference between ground-water and surface water sources.
The total water potential of the CPCWDC area is not the sum of
the estimated surface yield and the estimated ground-water yield,
but a figure less than the sum. Additional study of this inter-
ference is required to more accurately determine the yield.

The shift of Towns from the Brockton system, in the past,



to thoir own supplies makes it difficult to predict where future
demands will be located. Our best judgment is that Brockton,
Whitman, and Hanson will continue to take water from the Brock-
ton system. Total 1990 demands for these three municipalities
are 14.8 mg for the average day and 26.6 mg for the maximum
day. To meet these requirements additions to the Brockton filtra-
tion plant (design capacity 24 mgd) may be required earlier than
1990, as previously anticipated. The diversion of waters from the
Jones River will be essential in the early 1980’s. The CPCWDC
should immediately initiate a study of this diversion in more de-
tail than was done for the 1965 report. On completion of the
study, it should obtain the necessary legislation for land acquisition
and final development of the Jones River diversion.

Estimated Costs of Ground-Water Development
An accurate estimate for the development cost of a ground-water

supply would require a study of the individual site, the nature
and depth of the aquifer, size of well required, amount and type
of treatment required, type of pumping station construction and the
proximity of the site to the water supply system.

For the purpose of determining preliminary cost estimates for
use in the study stage of developing a ground-water supply, the
following rough parameters of unit costs might be used for ground-
water supplies designed to produce 1 mgd.

$ 10,000
$ 50,000

Well $2OO per ft.
Pumping Station
Total Costs 8 52 (per mg) *

Capital Costs, Iron and Mangan-
ese Removal Plant and Equip-

$125,000 to 230,000ment
Operating and Maintenance Costs

for Iron and Manganese Re-
$ 18 to $2l (per mg)moval

Includes Operating and Maintenance Costs plus Amortization

As a part of this report a compilation of existing ground-
water data was made for eight towns in the adjoining areas of

Adjoining Area Towns



Plymouth and Norfolk Counties (Abington, Avon, Duxbury, Han-
over, Holbrook, Marshfield, Norwell and Rockland). Locations of
existing supplies, then reported safe yields, and estimated future
demands are given in this section of the report; along with the
readily available data for other existing wells and past exploratory
work.

Conclusions and Recommendations
Based on our report “Water Supply Study, September 1965”

and the result of studies for this report, we conclude that due
to its proximity to Boston and the ever improving transportation
system, the CPCWD area will probably continue to grow at a
rate somewhat higher than the average for the State. Future
water consumption will therefore be somewhat higher than re-
ported in the 1965 report.

The water supply potential is adequate to meet future demand
if the combined yield of ground-water and surface water (including

recommended storage of diverted water) is utilized. Utilization of
ground water would include development of potential supplies
known to have high iron and manganese content. Where a choice
exists between using a surface supply or a ground-water supply,
cost studies would establish a preference.

We recommend that the Commission initiate a more detailed
study of the Jones River Diversion and upon completion of this
study, prepare legislation to allow for the acquisition of land and
other requirements necessary for the development of this diversion.

We wish to acknowledge the cooperation of the U.S. Geological
Survey, especially the efforts of Mr. Richard Petersen and Mr.
John Williams of that organization; Mr. Malcolm Graf of the Mas-
sachusetts Water Resources Commission; Mr. George Coogan of the
Department of Public Health, the Massachusetts Department of
Public Works all of whom have been most helpful. The coopera-
tion of the Water Works Superintendents of the CPCWD munici-
palities has been extremely helpful.

We very much appreciate this opportunity of working again with
the members of your Commission.

Very truly yours,
CAMP, DRESSER & McKEE
Joseph E. Heney

JEH/caz
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The Massachusetts Legislature in Chapter 371 of the Acts of
1964 established the Central Plymouth County Water District
Commission (CPCWDC) and required it to investigate available
surface and sub-surface sources of water supply, the allocation of
these supplies within the District and to study the water supply
needs of Plymouth County and adjacent portions of Norfolk County.
Subsequently, in February of 1965, the CPCWDC signed a con-
tract with Camp, Dresser & McKee to proceed with this investi-
gation and to make a report with scope as follows:

1. Determine the water supply needs and resources of the District
2. Make studies of population and water consumption trends.
3. Inventory existing municipal water supplies within the District

and estimate safe yields thereof.
4. Investigate possible water supplies not now used, including pos-

sible ground-water sites.
5. To make recommendations as to priority for further study and

to recommend sites for future test well work for possible ground-
water development.

This report, entitled “Central Plymouth County Water District
Commission Water Supply Study” was completed and forwarded to
the Commission in September, 1965. The report dealt primarily
with the surface water resources of the District; however, it
made recommendations concerning ground water studies which
caused the Legislature to extend the filing date for the final
report of the CPCWDC to the fourth Wednesday in January,
1968, and led to this report, which should be considered as a
continuation of the 1965 Report. Direct references will be made
from time to time to the 1965 Report and, where convenient
for saving time in reference, excerpts may be repeated in this
report.

GROUND-WATER RESOURCES STUDY
CENTRAL PLYMOUTH COUNTY
WATER DISTRICT COMMISSION

INTRODUCTION

General
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This report entitled, “Central Plymouth County Water District
Commission, Ground-Water Resources Study” was authorized by
the Commission in its letter of February 15, 1967, accepting Camp,
Dresser and McKee’s proposal of February 10, 1967. The scope
of work for this report is as follows:

1. Collect and review results of additional ground-water work
which has been done since September, 1965,

2. Locate and map all sites within the District which have been
tested or developed for ground-water supplies. Also, utilize
results of pertinent subsurface exploratory work for highway
and other construction.

3. Analyze the areas which have not been tested to determine those
having sufficient drainage area and geological features normally
associated with water-bearing strata.

4. Conduct a seismic testing program to better evaluate which of
the areas selected above have a sufficient depth of water-bearing
strata for development of a ground-water supply.

5. Analyze the data on ground-water resources collected from all
sources, Including the Mass. Water Resources Commission and
the United States Geological Survey, and determine which areas
warrant a more detailed testing program consisting of the in-
stallation of 2- %-in test wells. Under this phase of the study,
prepare detailed contract documents and specifications ready for
the receipt of competitive bids from competent test well con-
tractors.

6, Coordinate all testing programs with the Commission and local
water department personnel to avoid conflict with property
owners.

7, Evaluate the magnitude of the groundwater resources available
in the District from the testing program, and indicate water
potential on a finished map to be included in the report.

8, Prepare construction cost estimates based on prices for similar
work in the area to develop the ground-water resources for
municipal purposes.

9. Conduct a limited water resources study for other areas outside
of the District, but within Plymouth and Norfolk County. These
are as follows: (a) Avon, (b) Holbrook, (c) Hanover, (d) Nor-
well, (e) Rockland, (f) Abington, (g) Marshfield, and (h)
Duxbury.

10. Meet periodically with the Commission to receive its advice and
approval on the various phases of the work, to keep it informed
of our progress, and to review the report before the final print-
ing is made. Present the findings of our report to the Advisory
Board, if so requested by the Commission.

11. Assist the Commission in coordinating this study with the vari-
ous State agencies as stipulated in Section 3 of Chapter 371 of
the Acts of 1964.
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12, Present conclusions and recommendations in an engineer!

report containing a plan showing areas which have been pr
viously tested for ground water; the results of the seismic and
test well programs, including the boring logs of the 2-Vj-in
wells; estimates of the magnitude of available ground water
resources; analyses of the water quality at the sites possessing
the highest ground water potential; cost estimates of the pr
posed work needed to develop this resource; and a plan which
will indicate the areas having the highest ground water poten-
tial. Confer with State authorities prior to submission of our
final report, so that our recommendations will be known by the
State.

Geography and Characteristics of the District
The Central Plymouth County Water District is located between

two major highways, Route 3 and Route 24, placing most of the
District within 45 minutes travel time to the center of Boston.
This has had an influence on commercial, industrial and residential
growth of the area which will be increasingly felt as transporta-
tion is improved and the area provides more and more residential
housing for those working throughout Metropolitan Boston. One
implication of this growth is that the various water utilities will
need to look to the protection of both existing and proposed ground-
water sites by acquiring sufficient land around them to satisfy
the requirements of the Massachusetts Department of Public
Health. The policy of this Department is to require the utility
developing or using a source of groundwater supply to own and
control the land within a radius of 400 ft of the well.

Topographically most of the District consists of gently rolling
hills and is generally at an elevation between 40 and 100 ft
above mean sea level. Large areas are relatively flat and ex-
tensive bogs or swamps exist in the low lying areas. The large
swampy areas which exist on most watersheds are responsible
for color, iron, and manganese problems which plague many do-
mestic and public water supplies in the District.

In any consideration related to water supply, land use by the
cranberry industry is a major factor. Much of the swampy area
within the District has been improved and developed for the
growing of cranberries. Plans for future water supply develop-
ment in the area must take into account the fact that the cran-
berry industry is both a key factor in the economy of Plymouth
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County and is a large water user. It should perhaps be noted
that water used by the cranberry industry is not necessarily lost
as a groundwater resource. Most of the water used comes from
surface reservoirs and is spread on the cranberry bogs in such a
way as to become, in part, a source of groundwater rechange.
In like manner, groundwater used by this industry is for the
most part returned to the aquifer.

Figure 1 on the next page shows the Central Plymouth County
Water District and the adjoining towns included in this study.
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General
Rock outcrops along the northern boundary of Plymouth County

indicate that the underlying bedrock is an igneous rock called
Dedham Granodiorite. The majority of the Central Plymouth Area
is underlain by the sedimentary Rhode Island formation of the
geologic Carboniferous Age. In the hard crystalline Dedham Gran-
odiorite ground water exists only in the cracks. The sedimentary
rock of the Rhode Island formation is generally also so dense
that the quantity of water which occurs in cracks and pore space
of either formation is negligible.

Almost all rock wells in the area are successful from a stand-
point of providing adequate capacity for a single dwelling. In the
majority of cases, the yields of rock wells are questionable and
cannot be forecast or computed. From the records that are
available, it appears that the probability of obtaining yields in
excess of 40 gallons per minute (gpm) is small even though a
few wells yielding approximately 100 gpm or more have been
recorded.

Since wells constructed in unconsolidated granular material are
the ones capable of relatively large yields, the unconsolidated de-
posits are of primary importance where the development of pub-
lic groundwater supplies is involved. As most of the unconsoli-
dated deposits in the study area are of glacial origin, the discus-
sion provided hereinafter deals principally with glacial geology and
related factors.

Although the technical literature describes the origin, occur-
rence and movement of groundwater, the average person is not
aware of these concepts. The most important aquifers in the Dis-
trict are the stratified unconsolidated deposits. During the glacial
period, the great continental glaciers moved southerly across New
England tearing off large blocks of rock and grinding solid rock
to rock flour as well as scraping up all soil and loose material.
This debris was deposited in different ways over the remaining

x’ock surfaces upon the retreat of the glaciers. Most glacial de-

posits include a few inches to a few feet of wind transported
dust and fine sand which provides a general but discontinuous
cover over the area. This wind blown material was probably

GEOLOGY
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deposited shortly after the retreat of the glaciers and before vege-
tation had a chance to cover the glacial deposits. Oxidized and
mixed with organic matter, these wind blown deposits have formed
the loam or topsoil. Other post glacial deposits include alluvial
and swamp deposits of recent age. The alluvial deposits consist
mainly of clay, silt and sand laid down by more recent streams
and rivers. In general, the post-glacial streams have been too
small to develop more than a few feet of alluvial materials. The
swamp deposits represent the most extensive post-glacial deposits
in the area. Many of the swamps, as well as the lakes and ponds
that exist in the District, were originally created when isolated ice
blocks were left at the end of the glacial period. Some of the
present day swamps may have been lakes that were filled with
material immediately following the glacial period. Other swamps
and bogs, particularly small swamps that do not have tributary
streams, probably contain very little material from the immediate
post-glacial period but may contain a considerable depth of peat
and muck accumulated over the thousands of years since the end
of the glacial period. The primary relationship between post-
glacial deposits and the development of ground water supplies
within the District is that poor water quality is often associated
with wells constructed adjacent to bogs and swamps.

Glacial History

There is some question among geologists as to whether one or
more ice sheets covered the area during the glacial time. In any
event, the last ice sheet eroded the surficial deposits and some of
the bedrock. During periods when the glacier was stagnant or in
retreat, rock debris known as till was deposited directly from the
glacial ice. Where the rock debris was picked up and carried
along by the glacial melt water, it was sorted and, upon final
deposition, resulted in stratified deposits. This is an over sim-
plification of glacial deposition, and in some areas deposition is
so complicated as to defy analysis. Definitions of the geologic
terminology associated with glaciated areas generally describes the
manner of deposition of the glacial land forms.

Glacial Deposits
The geologic terminology generally applied to glacial deposits is
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subdivided into ice-laid deposits and water-laid deposits. Water-
laid deposits are often subdivided into stream deposits and lake
deposits.

Ice-laid deposits are generally associated with the words till or
hardpan, and do not yield large quantities of groundwater.

Water-laid deposits of glacial debris is material that has been
sorted and stratified by the action of the streams and lakes of
the glacial or immediate post-glacial times. Eskers, outwash plains,
and kames are terms associated with stream deposits of the glacial
age. Eskers are the most recognizable of these deposits occurring
as narrow winding ridges of gravel built by stream action confined
in channels. In general, the terms applied are arbitrary since, in
nature, the glacial features grade from one form into another.
The origin of the kame plain and other features is obscure.
The topography and the deposits of the Central Plymouth County
area indicate that many of the stratified deposits in the area
were laid down in contact with debris covering blocks of ice that
were probably disconnected from the main body of the glacier.
Material deposited in close proximity to glacial ice is often re-
ferred to as ice contact deposits. The presence of continuous
ice contact zones is often indicative of stratified material in
which high capacity wells can be located. The most common
characteristic of kames is uneven deposits standing above the
surrounding topography. The pock marked or uneven appearance
of terrain is due to ice blocks which were buried within the de-
posits and which subsequently melted leaving numerous depres-
sions. The classic definition of the kame terrace pictures a mod-
erately flat top terrace built by glacial streams that flowed be-
tween the down wasting glacier and an adjacent hill slope. As
noted previously, the feature of one deposit often blends into that
of another and a kame terrace may merge into an outwash plain.
In general, the outwash plain was formed in areas open and un-
cluttered with ice blocks. Outwash material in the area is gen-
erally too fine to be suitable for the construction of high capacity
wells.

Lake deposits are indicated by the presence of delta deposits
and layered clay deposits. It is surmised that a lake was formed
in the Central Plymouth County Area at the end of the glacial
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period with a water level of between 55 and 60 ft above sea level.
This lake extended from the central commercial area of Whitman
southerly through East Bridgewater, Bridgewater and Middle-
boro, over into the western part of Plympton, and covered most
of the southern part of Halifax.

The present physical characteristics of the Central Plymouth
County Area are best shown by the U.S.G.S. (United States Geo-
logical Survey) quadrangle maps from which the base map ac-
companying this report was prepared. The geographic features
indicated thereon provide an intitial insight to the geology of the
region and, to a certain degree, the material comprising the un-
consolidated deposits making up the overburden, or cover, over
the underlying consolidated rock surface.

In addition to the standard U.S.G.S. quadrangle maps, the Geol-
ogical Survey has published maps of the Bridgewater, Brockton,
and Duxbury quadrangles on which the surficial geology is shown.
Surficial geologic data for the Hanover and Whitman quadrangles
have been collected and maps showing this information are cur-
rently in the process of being published. With the exception of
the Plympton quadrangle, these maps provide almost complete
coverage of the Central Plymouth County Area. The mapping
indicates unconsolidated material of recent origin such as alluvium
deposited by post-glacial streams and swamp deposits as well as
the deposits of glacial origin. The glacial deposits are generally
described as ice-laid deposits, glacial stream deposits and lake
deposits, with additional subdivisions which provide a more de-
tailed classification according to deposition and composition. Each
of the U.S.G.S. Surfacial Geology Maps is accompanied by written
detailed description of the geologic terminology or classifications
used in the mapping. In connection with some of this mapping,
the U.S.G.S. has done some seismic survey work. These seismic
lines, and seismic lines which the State Department of Public
works ran in connection with recent highway work, are indicated
on the base map appended to this report.

As previously discussed, the preglacial terrain was stripped of
unconsolidated deposits and the bedrock valleys and ridges were

Physical Characteristics



SENATE —No. 1105. [May 1968.10

buried by unconsolidated glacial debris at the conclusion of the
glacial age. While present day streams and water courses follow,
in general, the bedrock valleys, major valleys, in some instances,
have been buried and are not reflected by present day water
courses. A present day brook or stream may even cross a bed-
rock divide that has been buried in this manner. Sand and gravel
deposits of eskers, kame knolls and kame deltas stand above the
general surface and have been widely developed to furnish gravel
for construction purposes in the area. These types of deposits
tend to become finer material with depth and do not generally
offer an opportunity for the development of a public water supply.
Important groundwater supplies are generally associated with what
has been referred to as ice contact deposits in a preglacial valley.
However, shallow deposits of good permeable material should not
be overlooked especially where such a source is supported by an
adequate drainage area. Adequate drainage area is generally as-
sociated with the lower elevations in the District. With the ex-
ception of some areas of Halifax and Plympton, higher eleva-
tions and hills are associated with relatively shallow depths to
bedrock.

This discussion of, buried valleys should not be confused with
the occasionally expressed misconception about buried rivers car-
rying unlimited quantities of water for hundreds of miles across
New England. While it is true that buried rivers do exist in
certain areas where flowing water has carved out large caverns in
limestone, areas, this condition does not exist in eastern Massa-
chusetts. By no concept of the imagination can the seepage of
groundwater through sand and gravel or through the cracks in
the dense underlying rock of the area be compared to the un-
restricted flow of a river. The review of data from other tests
and previously constructed wells does not permit the establish-
ment of the general trends of buried valleys and ground water di-
vides. In general, the water falling on a drainage area in the Cen-
tral Plymouth County Area as precipitation is available as ground
water only in that drainage area. While the drainage areas are
fairly well defined, the topography does not vary a great deal be-
tween one drainage area and an adjacent area in certain instances.
Under these conditions, a well constructed in one of the buried
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valleys previously discussed could conceivably draw from both
drainage areas. In general, the drainage areas within the District
are small in size. There is no great unlimited aquifer or under-
ground river. The major drainage area in the District is the North
River, which forms part of the northern boundary of the District,
and the Jones River in the southeastern part of the District. Most
of the remainder of the District is within the Taunton River water-
shed with individual drainage areas conforming to the tributaries
of the Taunton River.

The overall climate of the State of Massachusetts is controlled
by a variety of weather patterns. Laying in the belt of “prevailing
westerlies”, the state is influenced by three principal air types;
cold, dry air from sub-artic North America; warm, moist air from
the Gulf of Mexico, and the sub-tropical southern Atlantic; and
cool, damp air from the North Atlantic. Most of the flow of air
is from continental areas, but the nearby Atlantic Ocean provides
a modifying factor.

The climate of Massachusetts is characterized by: (1) a more
or less equal distribution of precipitation among the four seasons,
(2) large ranges of daily and annual temperatures, (3) great cli-
matic differences in the same season or month of different years,
and (4) considerable diversity of the weather over short periods of
time. A study of climatological records for the Central Plymouth
County Area has shown close agreement with this statewide de-
scription.

Three weather stations are presently operating within or close
to the Central Plymouth County Area. These are; (1) Brockton,
(2) Pembroke, and (3) Rochester (outside the District, but includ-

ed because it also records evaporation). Table 1 lists the stations,
their locations, and the length and type of records available. Ex-
cellent long-term temperature and precipitation records have been
collected for the stations at Brockton (period of record:73 years)
and Pembroke (period of record; 51 years). Records of precipita-
tion, temperature and evaporation of over 15 years’ duration are
available for the other station.

Precipitation data for the three weather stations in the project

CLIMATE
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area are shown on Table 2. Average rainfall is fairly evenly di-
vided throughout the year, and the monthly precipitation averages
about 3.5 inches, giving a total of about 42 inches per year.
Generally, the wettest months are March, April, and August,
whereas February, May, and June are the driest.

Precipitation records show frequent variations in monthly rain-
fall at all stations. Differences of from three to four inches from
one month to the next are noted several times in many years.
The figures for extreme precipitation in the project area are
16.47 inches at Brockton during August, 1955, and only a trace
at Brockton during March, 1915. A comparison of normal, maxi-
mum, and minimum annual rainfall is given in Table 3. Also
shown are precipitation data for 1955, a recent wet year, and
for 1965, which was very dry.

The high precipitation in 1955 was mainly a result of two dis-
astrous storms. Hurricane Diana struck during August, causing
heavy precipitation between August 17 and August 20, and re-
sulting in the largest flooding on record (about 1 billion dollars
in damages and the loss of more than 82 lives in the New England
area). Two months later, at the Brockton Station, in October
1955, an additional storm dropped another 7.16 inches of rain,
which was almost 4 inches above normal.

Beginning about April, 1963 and continuing through 1966, the
northeastern part of the United States experienced severe drought
conditions. As shown in Table 2, the 1965 average rainfall for the
two stations in the Central Plymouth County Area was 24.51
inches or approximately 17 inches below the normal average of
42. inches.

In the summer, a large percentage of the total precipitation in
the Central Plymouth County Area is lost to the atmosphere
through evaporation and transpiration. Water escapes in this man-
ner from the surfaces of lakes, reservoirs, and streams; from wet
soil and swampy areas; and from leaves of plants and trees.
The amount of evaporation depends on many factors, such as the
area of water bodies or other moist surfaces, soil type, vegeta-
tion, altitude of land, and climate. Few measurements of evapo-
ration rates have been made in Massachusetts, and none are avail-
able for the Central Plymouth County Area. However, observa-
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tions have been made by the New Bedford Water Works in
Rochester approximately 20 miles south of Brockton. These rec-
ords show that potential evaporation from large open water bodies
averages about five inches per month in the warm months of
May, June, July, August, and September.

Although the rate of evaporation in the Rochester area is
probably slightly different from that at Brockton and Pembroke,
it gives a fair picture of conditions in the project area. During the
months of May, June, July, and August, the potential amount of
evaporation from lakes and reservoirs is greater than the total
precipitation that falls on these open water surfaces, whereas,
the opposite is true during the rest of the year.
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The standards for the physical, chemical and bacterial quality
of drinking water are established by the United States Public
Health Service (USPHS) and published in its Drinking Water
Standards of 1962.

Strictly speaking, the USPHS standards apply only to drinking
water and water-supply systems used by interstate carriers, and
others subject to Federal Quarantine Regulations. They have been
voluntarily accepted, however, by the American Water Works Asso-
ciation and by most of the state departments of public health
as criteria for all public water supplies.

Bacterial quality of groundwater is seldom a problem and can
generally be controlled by simple chlorination. Some of the chemi-
cal properties of water that frequently cause problems in ground
water supplies are: hardness, iron, and manganese. These chemi-
cal properties do not create health hazards but are problems of
esthetics or economics, causing, in most cases, a stringent taste
in the water, staining of porcelain fixtures and laundry, and “red
or black” water complaints during times of high flows in the
distribution system. The source of these undesirable chemical
qualities in groundwater is usually from limestone, or deposits of
iron and manganese through which the ground water percolates.

The physical qualities of water, color, taste and odor are, as a
rule, not troublesome in ground-water supplies. Hydrogen sul-
phide found naturally in ground water causes a very disagreeable
“rotten egg” odor which may cause the abandonment of the sup-
ply unless treated for its removal. In heavily built up areas,
tastes and odors may result from pollution of the ground water
aquifers by detergents and phenols from wastewater disposal. To
protect against this hazard, as well as bacterial pollution from
wastewaters, all groundwater supplies should be protected by the
acquisition of sufficient land in the vicinity of the supply to
eliminate these pollution hazards.

Tables 4 and 10 give water analyses of the public water sup-
plies, exploratory wells of this program, and, in so far as possible,

WATER QUALITY
General

Central Plymouth County and Adjoining Areas
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from previous exploratory programs and reports of the Central
Plymouth County Towns and the adjoining area. For the sake of
easy comparison, the column headed (U.S.P.H.S. Standards) lists
the recommended limits of the U.S.P.H.S. Standards of 1962 for
the various physical and chemical characteristics of water used
for drinking purposes.

Study of these Tables, analyses of water samples from the
present exploratory program, and reference to the water analyses
of the surface water sources given in the Appendix of the 1965
Water Supply Study indicates that iron and manganese are present,
in most of the water resources of the area, in objectionable
quantities. Eight of the ten surface water samples enumerated
in the 1965 report indicated iron content in excess of the 0.3
parts per million (ppm) recommended limit of the U.S.P.H.S.
Water quality studies of Silver Lake and the diversion facilities
show some iron and manganese which at times is excessive. Most
of this will be removed in the treatment of the diverted water
and any remaining will be removed by the pre-chlorination and
permangenate feeds incorporated in the Brockton filter plant
designs.

The exploratory drilling program for this report produced seven
locations with promise for ground-water yield; however, five of
these locations had iron and manganese present in excess of the
recommended limits (see Table 4.). The Tables, Description of
Selected Wells and Test Wells list wells in practically all Towns
of the District showing very satisfactory yeilds but abandoned as
a source of supply with the notation “high iron or manganese.”
Such abandonment may be valid now because it is more economical
to search for and develop a supply without an iron or manganese
problem than to construct an iron and manganese removal plant.
These locations may become important in the future; however,
for as the search for additional water supplies is extended it may
be more economical to install treatment faciliies than to install
transmission facilities. With this prevalence of high iron and
manganese in the existing water supplies, there is little question
that iron removal treatment for these supplies will be required
in the future as consumers demand higher standards of water
quality.
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With minor exceptions, the other elements of water quality of
the supplies in the area are well within the limits of the Stand-
ards. Hardness, except for one source in Whitman and two wells
in Avon averages less than 50 mg/1 and would therefore be
considered “soft” water. The pH factor for water throughout
the area averages less than 7.0 indicating that the water is mildly
acid and of a corrosive nature which would benefit from treat-
ment for adjustment of the pH.
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(

Gi’ound-water data from all known sources was obtained, the
well locations plotted on U.S. Geological Survey topographic
quadrant sheets and such information as depth to bedrock, geol-
ogic formations, yields, etc. noted as a preliminary study for the
selection of possible sites for exploratory wells. Much of this in-
formation prior to 1963 is given in the several Basic-Data Reports
of the U.S. Geological Survey. In presenting our information we
have largely followed the format used by this organization. The
well numbers follow this system of a complete set of numbers for
each town, definitions and abbreviations are the same and are
described on page 20 preceding Table 5, “Description of Selected
Wells and Test Wells,” Brockton. Long range water level data is
given in Table 6, “Water Levels in Observation Wells.”

Exploratory wells, private wells, public supplies and seismic sur-
veys are located by number on the two appended maps (PLATES
1 and 2). The base for these maps is the standard 1:24000 scale
U.S.G.S. topographic quadrangle map. This represents a departure
from the Basic-Data Report maps, which are on a scale of 1:31,680,
and was done so information could be transferred to and from
the U.S.G.S. topographic sheets by direct tracing.

On the appeneded maps lakes, ponds, water courses and stream
gaging stations are shown in blue; public supply and other well
locations are shown in black while the base map and topography
are shown in light brown.

COMPILATION OF EXISTING GROUND-WATER DATA
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TABLE 5

DESCRIPTION OF SELECTED WELLS AND
TEST WELLS FOR THE CPCWD TOWNS
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Well No: Wells have been numbered consecutively starting with
No. 1 in each Town or City. In the tables, the name of the
Town or City and the number is given, but on the map only
the number is given.

Owner or User: Name of present owner, individual or agency
responsible for the installation or operation of well.

Altitude of Land-Surface Datum: Altitudes expressed in feet, tenths,
and hundreds are instrumentally determined. Those in whole
feet are interpolated from topographic maps. Datum is Mean
Sea Level (MSL).

Type of Well: A, Augered; Dn, Driven; Dr. Drilled; GP, Gravel-
Packed; J, Jetted.

Depth of Well: Depths are expressed in feet; feet and tenths;
or feet, tenths, and hundreds. Depths are below Land-Surface
Datum.

Depth to Bedrock or Refusal: An “R” appended to the depth
indicates the well or test hole was bottomed at refusal which
may be bedrock, a boulder, a hard or cemented layer, or till.

Static Water Level, Depth: Depths are expressed in feet; feet and
tenths; or feet, tenths and hundreds. Depths are below Land-
Surface Datum.

Use: C, Commercial; D, Domestic; In, Industrial; Ir, irrigation;
O, U.S. Geol. Survey Observation Well; PS, Public Supply;
T, Test Hole or Test Boring.

Remarks: L. Log in Table 7; Y,Yield in Gallons per minute (GPM);
dd Drawdown in feet produced by pumping at Preceding

Rate; C, Chemical Analysis of Water in Table 4; T, Tem-
perature in Degrees Fahrenheit; W. Water Levels in Table 6.

TABLE 5

DESCRIPTION OF SELECTED WELLS AND TEST WELLS
DEFINITIONS AND ABBREVIATIONS

DEFINITIONS AND ABBREVIATIONS
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Water level data showing periodic and seasonal variations in
static levels as registered on automatic by the U. S. Geological Sur-
vey may be obtained by reference to the following sources.

HALIFAX

Well No. Water level data published in Basic-Data
27-29* Report No. 5.

HANSON

23, 45 & Water level data published in Basic-Data
55* Report No. 5.

WHITMAN

4 Water level data published in Basic-Data
Report No. 5.

* EAST BRIDGEWATER

* KINGSTON

* PEMBROKE

* Additional water level data. Basic-Data Report N0.5
includes water level data from a number of shallow
dug wells which are not included in this report.

TABLE 6 • WATER LEVELS IN OBSERVATION WELLS
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WATER DISTRICT TOWNS

TABLE 7

GEOLOGIC LOGS OF SELECTED WELLS AND TEST

WELLS FOR THE CENTRAL PLYMOUTH COUNTY
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Ground-water explorations for municipal water supplies are nor-
mally largely controlled by such economic factors as location (as
close as possible to point of use); quality (water usable without
expensive treatment); land acquisition; and control. The usual
approach then is to start at the closest point to the water works
distribution system and explore the geologically favorable loca-
tions, giving first priority to proximity and second priority to
geologic favorability. Sites for permanent wells are then selected
on the basis of quality and/or the amount of treatment required.

In this study to determine ground-water resources, first priority
was given to geologic favorability, and second to location. For
this exploratory test well program, sites were chosen on the basis
of collected data of previous work, plus a geographic and geologic
study of the sites, indicated possibilities of finding ground-water in
quantities suitable for municipal supplies (100 gpm or more).

Geologic Survey
The firm of Geraghty and Miller, Consulting Ground-Water Geol-

ogists, was retained for consultation in selecting exploratory well
sites. With members of this firm, we examined the accumulated
data, interviewed members of the United States Geological Survey,
and marked on topographic maps tentative sites which were then
examined and either confirmed or abandoned in a field examina-
tion.

One further step was taken in site selection by retaining Weston
Geophysical Engineers, Inc., to run seismic surveys in six of the
tentatively selected areas. A seismic survey is a rapid and rela-
tively inexpensive means of determining depths to bedrock and ob-
taining an indication of the geologic nature of the overburden
by measuring the velocities of shock waves, created by an explo-
sion, as they pass through the overburden. By this means, areas

1967 CENTRAL PLYMOUTH COUNTY
WATER DISTRICT COMMISSION
EXPLORATORY WELL PROGRAM

Introduction

Seismic Surveys
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of shallow depth are quickly ruled out and such sites abandoned.
The complete report of Weston Geophysical Engineers, Inc., is given
on Pages 75 to 84.

After the sites had been selected, the assistance of the Water
Works Administrator in the District Municipalities was solicited
at a meeting held in June attended by representatives of the
Commission, the Administrators, and the Engineers. With the
exception of the Town of Kingston, which elected not to partici-
pate in the program, the various administrators were very coopera-
tive and helpful in obtaining right-of-entry permissions from the
land owners for the well driller to enter and do his work.

The exploratory well drilling program was carried out by the
Layne-New England Co. A total of 91 2 y2-in driven wells, with an
aggregate footage of 3148 ft were put down in seven of the eight
Central Plymouth County Water District Municipalities. The sum-
mary of this exploratory work for the District Towns is as follows;

Summary ofExploratory Wells

Total Depth Average Depth

Municipality No. of Wells (ft.) (ft.)
Brockton 15 310.2 21
East Bridgewater 8 254.6 32
Halifax 16 743.8 47
Hanson 18 561.8 31
Kingston 0 0
Pembroke 15 720.6 48
Plympton 8 403.2 50
Whitman 11 154. 14

TOTALS 91 3148.2 35

Details for these exploratory wells are given in the section “Com-
pilation of Existing Data”. The CPCWDC exploratory wells are
numbered within the Towns and are listed in Table 5 “Description
of Selected Wells and Test Wells”. They are located by number
on the appended Plates 1 and 2 and the geologic logs appear by
corresponding number in Table 7,” Logs of Selected Wells and
Test Wells.”

Exploratory Well Drilling Program
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The object of this exploration program was to locate new
ground-water aquifers and to check aquifer conditions in areas
where previous exploratory data were inconclusive or in doubt.

The aim was to cover as wide an area as possible and to postpone
for the future the additional testing required to obtain specific
data to determine aquifer characteristics, well field design, and
the safe yield of an area. In some areas such testing will need
to employ special drilling techniciques, possible rotary wells and
electric lots, in addition to conventional means, to properly evalu-
ate the subsurface conditions.

Ground-water potential varies from area to area, and in some
locations where the potential may appear to be substantial, the
subsurface materials are not sufficiently permeable to permit the
withdrawal of the water.

The USGS published “Water Supply Paper, 1694” based on an
intensive study of ground-water conditions in the Wilmington-
Reading area of Massachusetts where the geology and terrain is
not unlike the Central Plymouth County area, and the annual
rainfall is 41.2-in, or nearly the same. One of the conclusions
of this study (which took into account the nature of the terrain,
permeability and thickness of aquifer and other factors), was
that 10-in of the rainfall was a reasonable figure for that part of
the annual rainfall which enters the ground and can be considered
ground-water recharge. The minimum annual effective recharge
was one-half of this. These figures are based on the assumption
that recharge took place only over the outcrop area of the ice
contact deposits and outwash. The USGS indicated this estimate
to be conservative by saying, “The assumption, that recharge
occurs only in the outcrop area of ice contact deposits and out-
wash, imparts to the calculations an error on the low side be-
cause recharge also occurs in till and bedrock areas and probably
in swamp areas”. Using the above figures result in an estimated
average annual effective ground-water recharge amounting to 0.48
million gallons per day per square mile (mgd/sq. mi.), and a
minimum average annual effective ground-water recharge of 0.24
mgd/sq. mi.

In areas of thin permeable materials where ground-water storage

Summary of Results
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is not extensive, the lower figure is used. These figures are based
on natural conditions of recharge. However, when the ground
water is drawn down through usage, additional storage is provided
and evapotranspiration is reduced, which tends to make recharge
fairly constant. The higher figure noted above is much too small
to apply to the Pembroke-Halifax area; where the extent, perme-
ability and depth of the ground-water storage, coupled with consid-
erable surface water storage makes 1 mgd per sq. mi. more ap-
propriate.

The information available for the overall CPCWD from previous
exploratory programs and this subsurface investigation shows that
for the most part, the permeability of most of the glacial out-
wash and ice-contact deposits is of a low value. Generally speak-
ing, the ground-water reservoir can yield only small amounts of
water to individual wells. While the recharge and storage capac-
ity of the ground-water reservoir is substantial, the critical prob-
lem is to locate areas permeable enough to permit the installation
of a high capacity well.

Areas with a reasonable potential for construction of high ca-
pacity wells have been shown on the accompanying base maps,
Plates 1 and 2. The USGS has generally attributed a capacity of
0.5 mgd or greater in the use of the term “high capacity”. This
is the definition used in the following discussion of the results
of the subsurface exploration and estimated ground-water potential.

In general, bedrock is found at relatively shallow depths with
numerous outcrops. Seismic work and collected data show clearly
the general configuration of the bedrock surface. Approximately
66 per cent of surficial deposits are of glacial till. While small to
moderate supplies have been installed for industrial or like purpos-
es, the potential for developing wells of high capacity other than
in the Campello area is unlikely. Previous subsurface explorations
in this area have shown permeable sand and gravel deposits that
average in thickness from 50 to 60 feet. There are undoubtedly
sites where wells could be installed that could produce on the order
of 0.5 mgd each, however, the built-up nature of the Campello
area coupled with its water quality problems, probably limits this

Brockton
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I

area to development for industrial purposes. Furthermore, the
natural quality of ground-water indicates that high iron would
be encountered and treatment would be required. It is probable
that one or more moderate supplies could be located in the former
airport area to the south of the Campello area.

The permeable materials of the Campello area appear to con-
tinue into the present valley of the Salisbury Plain River. The
subsurface work performed in connection with this report was
generally directed to clarifying conditions along the River. The
results of this work and a review of other data indicates that
deposits along the river are generally fine grained in nature,
and it is not expected that even moderate supplies could be lo-
cated other than in a small area adjacent to the municipal swim-
ming pool. Bedrock in this area is shallow, and it is likely that
a supply developed here would be limited to about 0.3 mgd.

Other areas in which moderate supplies might be developed are
along Dorchester Brook, just west of Pearl Street, and in the
Fairgrounds area. Commercial establishments have developed wells
in the Fairgrounds area and, if they are pumped at reported
capacities, these wells are utilizing nearly all of the safe yield of
this area.

Gravel deposits are evident on the surface in the valley of
Beaver Brook both in Brockton and in adjacent portions of Whit-
man, but subsurface exploration indicated underlying fine grained
material that does not yield water freely. The shallow bedrock
conditions north of Crescent Street and the nature of the subsur-
face material elsewhere in this area provides evidence that ground-
water yields adequate for domestic supplies only are available in
this area.

Fifteen wells numbered 187 through 201, for a total depth of
310-feet, were installed in Brockton under the CPCWDC explora-
tory program. These wells are shown on Plate 1, and in Table
5 and 7.

While only 22 per cent of the surficial deposits in East Bridge-
water are till, much of the remaining area contains material as-

East Bridgewater
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sociated with lake deposits of the glacial period. Since 1962,
the Town of East Bridgewater has put in approximately 160
small diameter test wells and discovered two areas in the easterly
part of the town in which high capacity wells can be located.
The capacity of the Pond Street well, in this area, is reported to
be 0.86 mgd. The surface drainage area encompassing the two
areas mentioned is approximately 15 square miles if the tributary
area in Halifax is not considered. It is assumed that in future
years the majority of the ground water originating in Halifax
may be drawn upon to such an extent that these drainage areas
would contribute little to the effective recharge available to East
Bridgewater. The same condition may pertain in the future for
that part of the drainage area lying in Hanson, where it is con-
ceivable that Hanson might utilize a large percentage of the ef-
fective recharge. Because of the above, it appears unrealistic to
attribute a potential of over 3 mgd total for these two areas.

A third area with potential for high capacity wells is along the
Matfield River. The drainage basin of the river is 40 sq. mi. at
this point. Only three test wells have been previously installed in
this area and, while these wells did not reveal a site suitable for
development, they were not completely discouraging. The large
potential represented by induced river infiltration prompts the
showing of this site as a possible location for a high capacity
supply, not necessarily consisting of a single well. The USGS
tried to install an auger hole adjacent to this area and encount-
ered coarse gravel which they were unable to penetrate. Additional
exploration with equipment capable of penetrating the gravel
should be done here to determine the ground-water potential. Pre-
vious tests on the north side of the river indicated a water quality
problem from high iron content. This may or may not be a problem
in the area south of the river.

The small drainage basin occupied by Union Brook has been
extensively test drilled in previous programs. This drilling indi-
cates the presence of coarse sand and gravel deposits with a sat-
urated thickness on the order of 40 feet in the southeast portion
of the valley off Central Street, near Wells 94 and 95. However,
the many other small diameter test borings installed in the general
vicinity do not indicate that the permeable sands and gravels are
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extensive. While it may be possible to construct a supply of mod-
erate yield, the overall potential appears to be small.

A total of eight wells numbered 224 through 231 with total depth
of 256 feet were installed in East Bridgewater under the CPCWDC
1967 exploratory program.

Halifax
While most of the area in Halifax south of Route 106 is covered

with fine grained lake deposits of the glacial period, there are
several areas in the Town that offer a potential for ground-water
development. The most promising of these is adjacent to Rich-
mond Park, where as much as 80 feet of permeable sand and gravel
has been encountered. One site previously tested is currently
being developed as the water supply for the town. A series of
five 2-Y> -inch diameter wells were test pumped at a rate of 243
gpm, and it was reported that a production well at this site would
probably have a capacity of 1 mgd. Chemical analyses of water
obtained during the test show that the water sampled has a high
manganese content. Test wells a short distance to the south had
shown a high iron content. A review of the data from test drilling
in the Richmond Park area shows that additional production wells
could perhaps be constructed. It should be pointed out that this
ground-water source is near Monponsett Pond and development of
ground water at this site would receive most of its recharge
either directly from the pond or the same aquifer materials
which now discharge into the pond.

The Halifax Garden Company just west of Holmes Street is re-
ported to have installed a production well capable of yielding 500
gpm. It is also reported that water from this well has a high iron
content. A small diameter test well located 2,000 feet southeast of
the plant, drilled in connection with this report, revealed 66 feet of
fine grain material which did not yield water.

The areas shown on the map extending from the Town Hall
northwesterly to the vicinity of Burrage Pond contain shallow but
highly permeable sand and gravel reposits. The test well located
just west of the elevated standpipe near the Town Hall indicates
this area might be expected to yield a moderate supply of good
quality water. Because of its proximity to the elevated tank, it
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would be a good site for a production well. The depth of this well
was 38.7 feet. A second test well in this area, designated as Well
No. 69, was located in the cranberry bog south of Burrage Pond.
This 2 1/) inch diameter well was only 28 feet deep, but yielded 100
gpm of good quality water. Additional subsurface information from
seismic surveys and surrounding test well data indicate that thicker
permeable deposits might be encountered. More exploration and
test pumping with a large diameter well or wells is required to de-
fine the extent of the aquifer, well capacities, and the safe yield of
the area. From the data available, the potential yield of this area
cannot be estimated closer than a possible range of 0.5 to 5.0 mgd.

During the current investigation, a seismic survey was conducted
along Pond Street. The results show that the unconsolidated gla-
cial deposits are as much as 70 feet in thickness near the East
Bridgewater boundary. This section of Poor Meadow Brook is
one which has been designated on the map as favorable, and coarse
permeable deposits may extend into the Town of Halifax in the gen-
eral area south of Pond Street. A USGS auger hole at the intersec-
tion of Pond and Hudson Streets showed 30 feet of good material.
Greater depths may be found in adjacent areas through additional
subsurface exploration. However, it should also be pointed out
that seismic velocities observed to the east of this location were
higher than is normally expected for good water-bearing materials.

Under the CPCWDC 1967 exploratory well program, 16 wells
were installed in Halifax. The total depth was 74.4 feet. These
wells are shown on Plates 1, and 2 with details appearing in Tables
5 and 7. Well numbers are 62 through 76.

Hanson
Moderate to high capacity supplies are available from a number

of sources in the Town of Hanson. Unfortunately all locations indi-
cate quality problems with iron and manganese, except for the area
in which Well No. 101 is located. This location was tested in a prior
subsurface exploratory program for the Town of Hanson, and the
safe yield of the area was reported as approximately 0.5 mgd.

Three additional locations (wells number 108, 113, and 118) at
which it may be possible to construct high capacity wells are shown
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on Plate No. 2 .As noted above, analysis of water from each of
these sites, reported on by the State Health Department, showed
iron and manganese concentrations high enough to require treat-
ment of this source if used. The water analyses noted are presented
in Table 4 .

A total of 18 wells, numbered 108 through 118, with a total depth
of 562 feet were installed in Hanson under the CPCWDC program.
Data for these wells appear elsewhere in this report.

No exploratory work was done in Kingston under this program
because the Board of Water Commissioners elected not to partici-
pate. Information obtained is, therefore, limited, and no real con-
clusion on ground-water potential could be reached.

Examination of the available subsurface data, which is included
elsewhere in this report, together with an examination of surficial
geology leads to a general conclusion that a good ground-water po-
tential exists at several sites. While supporting data to confirm this
conclusion has not been made available, it is understood that three
sites in addition to existing water supplies have been tested and
have a proven potential. With this number of sites located but
undeveloped, it would appear that the water supply requirements
of the Town for the immediate future can be obtained from ground
water.

The area surrounding Silver Lake, Stetson Pond, Little Sandy
Bottom Pond, Great Sandy Bottom Pond. Furnafce Brook, Herring
Brook and Tubbs Meadow Brook offers the greatest potential for
the development of high capacity wells. The surface drainage area
of the region is related to the effective recharge and the ground-
water yield. While the drainage area of Silver Lake, Furnace-Old-
ham Ponds, and Monponsett Pond totals 14.2 square miles, the 1.1
square mile drainage area of Little and Big Sandy Bottom Ponds
should be added and considered in the overall watershed, and in the
management and use of the combined surface and ground-water po-
tential. The relatively little difference in elevations between water-

Kingston

Pembroke
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sheds necessitates discussion of the area as a whole without con-
sideration of political boundaries.

Practically the entire 15 square mile area discussed above is un-
derlain with sand and gravel of varying permeability. The nature
of the underlying material and the evidence obtained from the
usage records of Silver Lake, which acts as a large well, gives vali-
dity to the use of 1 mgd per sq. mi., or a total of 15 mgd as the
estimated potential ground-water yield of the area. Present ground-
water development includes a 1 mgd capacity well near Herring
Brook, and a second 1 mgd capacity well approximately one mile
south of the original well. Test wells at locations 312, 315, 329,
and 332, show materials of sufficient promise to estimate that the
total withdrawal from existing and new wells could conceivably
range from 6 to 14 mgd. The three areas of high potential shown
on the accompanying map include the two present Pembroke wells
and the wells of the Abington-Rockland Water Works.

Based on the best information available prior to the recent
drought, the estimated safe yield of Silver Lake, including diver-
sions from Furnace and Monponsett Ponds, was 12 mgd. This
safe yield figure for surface water is directly related to the ground-
water potential and the figures are not arithmetically additive.

Water pumped from Silver Lake and the Abington-Rockland sup-
ply is transported outside the drainage areas discussed. With-
drawal from the Pembroke wells is largely returned to the drain-
age areas now but this may not hold true in the future if a munici-
pal sewerage system is constructed. Therefore, if significant addi-
tional development of ground-water resources is undertaken by the
installation of high capacity wells and such water is not returned
to the ground, there will be direct interference with the surface
water system, and both ground-water and surface water levels will
be affected.

The location of a high capacity well also appears feasible in the
area southwest of Stetson Pond. Full utilization of this area might
result in wells being developed in both Hanson and Pembroke. A
well or wells in this area would be in the Monponsett drainage area
and yields would be a part of the total range previously quoted.

High capacity wells might also be located along the North River
near the Route 3 highway bridge. Previous subsurface explora-
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tion in adjacent areas have not been successful, but test well No.
280 did show promise. The borings for the highway bridge, also
indicated existence of sand and gravel formations to a depth of
75 feet. A seismic line, and borings done in connection with this
report, showed shallower depths and material unsuitable for wells
just to the west of the good potential area shown on the ac-
companying map. Previous subsurface explorations further west
were also unproductive; however, the drainage area of the North
River is 53 square miles, and the possibility of inducing infiltration
from the river could conceivably result in an important ground-
water supply. Even if the proposed North River Reservoir is con-
structed with a dam erected about 1 mile west of Route 3, the po-
tential of this site is still sufficient to warrant a complete subsur-
face investigation to definitely ascertain its potential.

An area along Pine Brook just south of Pine Street has not been
indicated on the accompanying map as a location with potential for
developing a high capacity well. However, it is interesting that a
previous exploratory small diameter well located here was capable
of producing 100 gpm, but a subsequent large diameter test well
produced less. The area appears to be small, but further investiga-
tion with different drilling methods, might result in a supply of
moderate capacity, if needed, in this area.

Under the CPCWDC Exploratory Well Program, 15 test wells
were installed. The total depth was 721 feet. The wells numbered
352 through 366 are located on Plate 2 with data for them shown
in Tables 5 , and 7 .

Plympton

In the central portion of Town, the location of even moderate
supplies is unlikely, because bedrock is at or near the surface and
because of extensive till deposits.

Previous drilling in the area of the Annasnappet Brook indicates
depths up to 80 feet of stratified material. The USGS auger hole
west of Prospect Road indicated that additional exploration in this
area and adjacent to the Plympton-Middleboro boundary would be
justified.

An USGS auger hole on Spring Street in Carver only 800 feet
southeast of the Plympton-Carver boundary showed good material.
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Exploration in areas below Elevation 150 in the extreme southeast-
ern corner of Town might also be justified in the future.

Although there may be a ground-water potential in the areas
noted above, the only known area with a high potential is in the
area of Wells No. 44, 45, and 46, as shown on the appended map.
It appears that wells capable of yielding up to 0.5 mgd might be
constructed in this area.

Eight wells were installed in Plympton under the CPCWDC Ex-
ploratory Program. The total footage was 403 feet and the wells
were numbered 63 through 70.

The surficial deposits mapped for the Town of Whitman show
that the Town is covered with approximately 68 per cent of till or
lake deposits. These deposits are too fine grained to permit the
withdrawal of ground water, except in quantities adequate for indi-
vidual domestic supplies, and in many areas, even insufficient for
this purpose. From subsurface data obtained in previous subsur-
face exploration, and work done in connection with this report,
it appears that the only permeable material in which high capacity
wells could be installed is in, or adjacent to, the swamp north of
Essex Street.

In the area noted above, the Town constructed an emergency
well with a capacity of neary 0.5 mgd. The Walnut Street well
of the Abington-Rockland Water Works is located in the same
drainage area approximately 1,000 feet from the boundary be-
tween Whitman and Abington. The Walnut Street well is reported
to have a capacity of 0.72 mgd. If both supplies were operated
continuously, the combined pumping would nearly equal the esti-
mated safe yield of this area.

From the foregoing, it appears that the water supply require-
ment of the Town of Whitman cannot be obtained from ground
water.

Wells numbered 44 through 54 shown on Plate 1 , and sum-
marized in Tables 5 and 7 , were installed during the CPCWDC
Exploratory Well Program. The total footage for the 11 wells was
154 feet.

Whitman
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Estimated Ground-Water Yields
Central Plymouth County Water District Area

The total area of the CPCWD, with the exception of Kingston,
covers a land area of approximately 113 square miles. The surfi-
cial material over this land surface is comprised of approximately
28 per cent relatively impermeable till and lake deposits. Applying
a figure of 0.5 mgd per square mile as the effective average an-
nual recharge to the balance of the area, we arrive at a quantity of
41 mgd as the amount of ground water subject to recovery and use
for all water supply purposes. It should be noted that the area does
not represent a drainage basin as such and receives some additional
recharge from outside the area. However, it is very doubtful that
sufficient permeable material can be found to allow for the instal-
lation of enough high capacity wells to take full advantage of the
ground-water potential.

High iron and manganese content in a large percentage of the
potential ground-water sites economically limits the development
of greatest possible yield at the present time.

The following summary represents our best estimate of the total
ground-water potential of the area. The estimated yields must be
used with some caution because they do not reflect the interference
with surface yield of water removed as ground water and vice-
versa. There is not enough information at this time to permit
proper evaluation of this interference, or the beneficial effect of
storage of diverted water. Also not all of the yield is available
for municipal supply since part of it is now, and will continue to
be used for industrial or commercial purposes and by individual
homeowners.

It should also be pointed out that management plays an import-
ant role in ground-water use in that ground water used and re-
leased outside the watershed depletes the ground-water reservoir,
while that released in the watershed in part recharges the reser-
voir.
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Summary of Estimated Ground-Water Yields

(From Present And Future High Capacity Wells)

Estimated Range of
Potential Yield

(mgd)

0Brockton

2-5East Bridgewater

Halifax 3-6

1-3Hanson

Kingston

Pembroke

Plympton

Whitman 0.5-0.5

TOTAL 14-26

7-10

Municipality

0.5-1.5
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WESTON GEOPHYSICAL ENGINEERS, INC,

Post Office Box 306

Weston, Mass. 02193,

October 25, 1967

Camp, Dresser & McKee
1 Center Plaza
Boston, Massachusetts

Gentlemen:

Seismic field work at the Central Plymouth County, Massachu-
setts, sites was completed on July 28, 1967.

Results of this study were previously submitted, in preliminary
form. This report is a formal and complete presentation of our
findings.

Very truly yours,

WESTON GEOPHYSICAL ENGINEERS, INC

Richard J. Holt

RJH:mll
Enclosure
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Seismic surveys were conducted in the towns of Hanson, Halifax,
and Pembroke, Massachusetts, at sites selected by Camp, Dresser &

McKee.
The purpose of these surveys was to aid in locating sites for po-

tential groundwater development.
The criteria used in recommending a site from seismic informa-

tion alone are seismic overburden velocities, characteristics of sat-
urated materials, and a sufficient thickness of this material within
the water table to be representative of an extensive aquifer.

The results of the seismic investigation are shown on the pro-
file sections of this report. The locations of the various lines are
shown on sections of United States Geological Survey topographic
maps of the areas.

In general, the overburden seismic velocities that are favorable
for groundwater development range from 4,800 to 5,200 ft./sec.

Site A Hanson, Massachusetts
The seismic velocities are favorable at this site with the note that

between A-5 and A-6 the 5,200 ft./sec. velocity may indicate some
fine materials and possibly some more compact overburden ma-
terials at depth.

Both Borings 113 and 77 at this site indicate favorable overbur-
den material for future test drilling towards development.

Site B Pembroke, Massachusetts
Although generally the bedrock depths in this area are not great,

the velocities are favorable and further test drilling might be con-
sidered.

Site C Pembroke, Massachusetts
The seismic velocities in this area are indicative of granular ma-

SEISMIC SURVEY
CENTRAL PLYMOUTH COUNTY

INTRODUCTION

RESULTS
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terials and appear favorable. There is some indication of high vel-
ocity cemented zones existing in the overburden. It is not felt that
these are extensive or thick.

Site D Halifax, Massachusetts
This site is marginal to poor from seismic velocity considera-

tions. The only favorable segment is between D-4 and D-5; how-
ever, this is too confined to warrant a recommendation.

Site E Halifax, Massachusetts
Although the velocity is somewhat marginal in this area, future

test drilling should be performed to establish the quality of the
overburden.

Site F Halifax, Massachusetts
The topmost stratum in this area is 2,200 ft./sec. and the lower

overburden stratum is 5,000 ft./sec. This site warrants future test
drilling.
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In the two years since the “Water Supply Study, September
1965” was written for the CPCWDC, there have been some changes
in the nature of the water supply for the District. A successful
search for ground water by the Towns has resulted in the construc-
tion of ground-water supplies for East Bridgewater and Halifax, so
they no longer take their supplies from the Brockton system, but do
maintain a standby connection. The Town of Whitman located a
ground-water supply at Hobart Meadow in 1964, but has not utilized
it on a permanent basis because of poor water quality, and because
its limited capacity is insufficient to meet the Town’s requirements
without supplementary water from the Brockton system. The
Brockton Water Commission has put into operation the Monponsett
and Furnace Pond diversions. With these diversions operating,
Silver Lake was refilled in May of this year. Construction has
been started on the Brockton Water Filtration Plant.

Data from the Massachusetts 1965 Decennial Census and from
the Eastern Massachusetts Regional Planning Project, “Inventory
of Water and Sewer Facilities” are shown in Table 8 , “Inven-
tory of Water Supplies, Central Plymouth County water District”.

A review of these data indicates that the population and
therefore the potential water consumption, for the area is prob-
ably growing more rapidly than estimated in our “Water Supply
Study, September 1965” report.

From Table 8 the 1965 average daily water consumption was
6.57 mg for the City of Brockton and 2.13 mg for the other towns
for a total of 8.7 mg. The estimated 1990 water consumption falls
in the range of 11.4 to 14.2 mgd for the City of Brockton, and from
6.5 to 7.6 mgd for the seven towns, making a total average daily
consumption for the District, in the year 1990, of from 17.9 mg
to 21.8 mg (average, say 20 mg). The 1965 total reported safe yield
of developed ground-water supplies is 7.0 million gallons daily. The
present Brockton supply (surface) from Silver Lake, with the di-
versions from Monponsett and Furnace Ponds, has an estimated
safe yield of 11.9 mgd. It should be noted that this estimated safe
yield is based on the best data available to re-evaluate the yield,
since the diversions have been in operation for only a relatively

short period of time. This estimate, however, should be re-evalu-

WATER REQUIREMENTS OF THE DISTRICT
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TABLE 8
INVENTORY OF WATER SUPPLIES, CENTRAL PLYMOUTH COUNTY WATER DISTRICT

Estimated Safe Average Daily
Yield (M.G.D.) Population Consumption, (mgd)

Ground- State 1965 1975 1990
Surface Water Census Est. Est.
Supply Supply 1965 Range

Source ofMunicipality and Water
Works Administration Suppl-

BROCKTON 83,499 6*57 9.8 11.4Silver Lake Res. 4.5
Monponsett Pond 5.4
Furnace and

14.2
Brockton Water
Dept. Oldham Ponds 2.0

IUV
1 .5 (Emergency supply)Avon Res.

EAST BRIDGEWATER
Water Dept.

7,460 0.30 0.7 1.5
1 .9Pond St. Well 0.9

HALIFAX

Water Dept. G.P. Well # 1 0.9 2,637 0.15 0.3 0.7
0.8

HANSON 5,285 0.33 0.5 0.8Brockton
1.0

Water Dept.
KINGSTON

Abington-Rock land
Soule Pond Well 0.7 4,946 0.45 - 0.9

1.4 0.9South St.
Water Dept Winthrop St. 0.7

2.8
0.8 7,808 0.40 0.6 1.5
1.1 1.7
1.9

PEMBROKE Hobomock St. Well
Center St. Well 1 .7

Water Dept

Duxbury
Abington-Rockland
Brockton

PLYMPTON 1,060 - - 0.1No Public Water
Supply 0.1

WHITMAN 12,373 0.50 0.7 1.0Brockton
1.2

Public Works Dept Hobart Meadow
Well 0.5

11.90TOTALS 0 125,068 8.70 12.6 17.9
21.8

Note: In judging the adequacy of groundwater supplies, the safe yield
of the supply should be equal to or greater than the maximum day
demand, which may be as much as three times the average day
demand
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ated when sufficient data is available. In this connection, a report
tentatively scheduled to be submitted in September 1968 by the
New England Water Works Association Committee on Rainfall
and Yield of Drainage Areas may be of assistance.

The shift by the Towns from the Brockton system to their own
ground-water supplies makes it difficult to estimate what the fu-
ture consumption demands on that system will be, or just where
these demands might be located throughout the District. Where
ground water is available (including that known to contain exces-
sive iron and manganese) it should be developed after first making
an economic study to determine if the cost of development and op-
eration of the ground-water source (including iron and manganese
removal) is less than the cost of fully treated water from the
Brockton system plus transmission costs.

One of the rules of good water supply design is that, in a system
with a ground-water source, the safe yield of the supply should be
equal to or greater than the maximum day demand. The maxi-
mum day demand may be as much or more than three times the
average daily demand for residential communities with large sized
lots. This same rule applies to filtration capacity for plants de-
signed to treat either surface or ground-water supplies. Studies of
the Brockton water system made for the filter plant design indi-
cate the maximum day demand for the system to be about 1.8 times
the average daily demand. If this factor is applied to the estimated
average daily demand, for the year 1900, of 20. mgd given above, it
results in an estimated maximum day demand of 36 mg for the
CPCWD area.

Our ground-water studies indicate that little or no ground-water
is available in Brockton and Whitman. Hanson, by virtue of being
located on the existing transmission mains serving Brockton, might
logically still be served in 1990 by that system (though an economic
cost comparison considering iron and manganese removal with
known potential ground-water supplies is in order). In determining
the estimated maximum day water consumption for 1990, there-
fore, it may be more realistic to proceed as follows: (1) Take the
average daily consumption of Brockton, Whitman and Hanson
(12.8, 1.1 and 0.9 respectively from Table 8), and multiply by the
factor 1.8, giving 26.6 mgd; (2) Take the total 1990 average daily
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consumption for the other five towns (5.0 mgd from Table 8),
and multiply by the factor 3, giving 15.0 mgd. Adding these two
amounts gives an estimated 1990 total maximum day consumption
of 41.6 mgd.

The estimates of water consumption for both the 1965 study and
for this report are judgments subject to error. However, for a fac-
tor as critical to the well being and growth of an area as water, it
is prudent to err in the direction of providing too much. The in-
itial design capacity of 24 mgd for the Brockton Water Filtration
Plant is based on serving the Brockton system until the late
1980’s without expansion. The average daily consumption at that
time is estimated to be 13.5 mgd (the filtration plant capacity is
governed by maximum daily consumption). These water con-
sumption projections for the Brockton system are in line with the
1990 projections indicated herein for those communities most likely
to be served by this system in 1990. Since the supply of the Brock-
ton system has an estimated safe yield of 11.9 mgd, it is evident
that additional diversions will be required in the eary 1980’s. Be-
cause of the long lead time required, it seems advisable to initiate
in the near future the necessary planning for the Jones River diver-
sion described in the “1965 Water Supply Study”;

This study of ground-water resources indicates that an estimated
safe yield or roughly 14 to 26 mgd (see page 74) for the CPCWD
area might be expected from ground water. However, there are
interferences between the surface water yields and the ground-
water yields and one cannot say that the total safe yield of the
area is 19.8 mgd (estimated surface yield of the Brockton systems
with the downstreams Jones River Diversion) plus 14 to 26 mgd =

26 mgd 33.8 to 45.8 mgd. These figures are not arithmetically ad-
ditive. Additional study is required to determine a more accurate
composite value.

An accurate estimate for the development cost of a ground-water
supply would require a study of the individual site, the nature and
depth of the aquifer, size of well required, amount and type of treat-
ment required, type of pumping station construction and proximity
of the site to the water supply system.

ESTIMATED COSTS OF GROUND-WATER DEVELOPMENT
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For the purpose of determining preliminary cost estimates for
use in the study stage of developing a ground-water supply, the fol-
lowing unit costs have been developed from a study of construc-
tion costs in the New England area for the past several years.
These figures were based on a design capacity of approximately 1
mgd, or 700 gpm.

Estimated Unit Construction Costs for Development of Ground-
Water Supplies.

Item Unit Cost Average Cost
1. Well (typical dimensions: $2OO per ft $lO,OOO

18-in x 24-in Gravel-Pack-
ed, 50 ft deep)

2. Pumping Station $50,000 per mg $50,000
(Including Structure, pip-
ing, pump and instru-
ments, electrical, standby
power, and minor chemi-
cal feed equipment)

3. Operating and Mainte- $52 per mg
nance Costs
Includes amortization)

TOTAL $60,000

The capital cost and the operating and maintenance costs of an iron
and manganese removal plant will depend on the type of removal
process used. This in turn depends to a large extent on the quanti-
ties of iron and manganese present and on the manner in which
these elements are held in chemical solution. In determining the
type of treatment to be used, a pilot treatment plant should be set
up to evaluate the most effective treatment for the particular
ground water in question.

Some of the methods of iron and manganese removal are:

Ferrosand C-R Filters
lon Exchange
Diatomaceous Earth Filters
Coagulation and Filtration
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Rough parameters of capital costs vary from about $125,000 per mg
for lon Exchange, to $230,000 per mg. for Coagulation and Filtra-
tion. Operating and Maintenance Costs for these methods run from
about $lB per mg to about $2l per mg.
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Fay, Spofford, & Thorndike, Inc.).

Pembroke, Town of, 1965, Ground-water Explorations. (Report prepared by
Fay Spofford, & Thorndike, Inc.).

Pembroke, Town of, 1967, Ground-Water Explorations (Report prepared by
Fay, Spofford, & Thorndike, Inc.).

Plympton, Town of, 1968, Progress Report on 1966-1967 Test Well Investiga-
tion. (Report prepared by Whitman & Howard, Inc.).

Shaw, Charles E. Jr. & Petersen, Richard G., Geology of the Hanover Quad-
rangle, Massachusetts, U. S. Geol. Survey. (To be Published).

U.S. Department of Commerce, Weather Bureau, Various Dates & Publications,
Climatology of New England
U. S. Geol, Survey, Topographic Quadrangle Maps,
U. S. Public Health Service, 1962, Drinking Water Standards.
Whitman, Town of, 1964, Report on Ground-Water Investigation. (Report pre-

pared by Camp, Dresser & McKee).
Williams, John R,, & Willey, Richard E., 1967, Massachusetts Basic-Data Re-

port No. 10, Ground-Water Series, Northern Part Ten Mile and Taunton
River Basins, U.S. Geol. Survey.
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For certain of the Towns adjoining the Central Plymouth County
Water District, we have made a limited study of the water re-
sources. The towns included are, in Norfolk County: Avon and Hol-
brook; and in Plymouth County: Abington, Duxbury, Hanover,
Marshfield, Norwell and Rockland.

An inventory of the water supplies for these towns appears in
Table 9 along with data on the estimated safe yield of the sup-
plies, 1965 population data, 1965 water consumption, and estimated
water demands for the years 1975 and 1990. It should be noted
that we have not made independent safe yield estimates of the
supplies for these towns, but have carried estimates obtained from
consultants, governmental agencies, and questionnaires filled in by
the towns. The amount of testing and data utilized to determine
the safe yielded estimates indicated herein was not investigated.

General information, including a Bibliography, for the towns, ar-
ranged in alphabetical order is given in this section. Location of the
existing public supplies and some of the ground-water exploratory
wells are given on the topographic map of the town.

Table 10 gives a water analyses for the public water supplies of
each town. For general comment on water quality, see pages 15
and 16.

Table 11 contains an alphabetical listing of the towns giving a de-
scription of selected wells and test wells following the same num-
bering system used for the CPCWD municipalities.

ADJOINING AREA TOWNS
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TABLE 9

INVENTORY OF WATER SUPPLIES,ADJOINING AREA TOWNS

Estimated Safe Average Dally
Yield (M-G.D-) Population Consumption, (mgd)

■round- State 75
icipality and Water Source of Surface Water Census Est. Est.

Works Administration Supply Supply Supply 1965 Range

iINGTON (See Rockland) (See Rockland) 11,790 0.80 1.2 2.0
2.4

Abington - Rockland
Water Works

Porter Dug Well 0.13 5,175 0.39 0.6 1.0
0.29 1.2Memorial Rd. Well

Memorial Rd. Well
Memorial Rd. Well

0.09
0.09
CTST

0.55 6,211 0.71 0.9 1.9
0.37 (11,000) 2.2

summer

Millbrook Well Field
Partridge Road Well

0.69
0.64

Depot St. Well
Lake Shore Dr. Well

2.25

0.29 7,862 0.74 1.1 1.8
2.5

Pond St. Well

0.29Hanover St. Well
Hanover St. Well
Tiodale Bogs Well
Tindale Bogs Well

0.29
0.43
0.43
TT7T

0.72Pond St. Well
(Emergency Supply)
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TABLE 9 Cont-

INVENTORY OF WATER SUPPLIES, ADJOININ.G AREA TOWNS

istimated Safe Average Daily
Yield (M.G.D.) Population Consumption, (mgd)

Ground- State 1965 1975 1990
Surface Water Census Est. Est.Municipality and Water Source of

Works Administration Supply
Est- Est

Supply Supply 1965 RangeSupply

HOLBROOK Great Pond Reservoir 4.00
Shared with Randolph

Randolph-Holbrook & Braintree
Joint Water Works Well

MARSHFIELD Furnace Brook Well
Furnace Brook Wei I
Furnace Brook Well
Furnace Brook Well
Parsonage St- Well
Parsonage St. Well

Water Dept

Mount Skirgo
Well Field

NORWELL South St. Well 1
Grove St. Well
Grove St■ WellWater Dept
Ridge Hill Rd. Well

ROCKLAND Great Sandy Bottom
Pond

Abington-Rockland Well Pembroke
Joint Water Works Well Pembroke

Walnut St• Well
Abington

Foxes Pit Wei I

TOTALS

NOTE: In judging adequacy of ground-water supplies, the safe yield of the supply should
be equal to or greater than the maximum day demand, which may be as much as
three times the average day demand.
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Water is supplied to the two towns by the Abington-Rockland
Water Works in a joint effort of the two communities. The total
1965 population of the two towns was 26,800 (Abington, 11,790
and Rockland 15,054). Practically 100 per cent of this population
is served by the water system. In addition to the two “owner”
towns, the water system provides water service to small sections of
Pembroke and Hanson and has emergency interconnections with
Norwell, Whitman, and Weymouth.

Source of Supply
The water is pumped from ground water and surface sources.
Great Sandy Bottom Pond in Pembroke provides the surface supply.
The Pond has a drainage area of 1.05 sq. miles and a usable capacity
of 193 mg. Four gravel packed wells provide the groundwater sup-
ply. Two of these are on the edge of Great Sandy Bottom Pond
in Pembroke, one is in Abington, and the other is in Rockland. The
surface water from Great Sandy Bottom Pond is chlorinated and a
phosphate compound is added to the gravel-packed well supply in
Abington.

1. Great Sandy Bottom Pond = 2.50 MGD
2. Well No. 1 (Pembroke) = 1.55 MGD
3. Well No. 3 (Pembroke) = 0.72 MGD
4. Walnut Street Well No. 2

= 0.72 MGD(Abington)

= 0.40 MGD

Total = 5.89 MGD

The reported safe yield of the present supply facilities is 5.89 mgd
as compared with an average daily consumption of 1.83 mg. The
surface supply accounts for 2.5 mgd and the ground-water supply

2.39 mgd.

The only possible sources of surface supply in the Abington-Rock-
land area are Cleveland Pond, Beaver Brook, (which forms one

5. Foxes Pit Well No. 4
(Rockland)

ABINGTON-ROCKLAND

Surface Water
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boundary of Abington), and the Shumatuscacant River (a trib-
utary of Poor Meadow Brook) in Abington; and Studleys Pond,
Frenches Stream, and Cushing Brook (all tributary to the North
River). Surface sources of supply were reported on in our 1965
report to the CPCWD.

For additional information on groundwater exploratory work,
geological logs, depths to bedrock and other groundwater data for
the two towns, reference may be made to the following map and
tables, pages 118 to 124; and the following bibliography.

Abington-Rockland, 1953, Test Wells & Report for Abington-Rockland Water
District, 73, wells. (Report prepared by Weston & Sampson).

Chute, Newton E., 1950, Bedrock Geology of the Brockton Quadrangle, Massa-
chusetts, U.S. Geol. Survey, Map GQ-5.

Chute, Newton E., 1950, Surficial Geological Map of the Brockton Quadrangle,
Massachusetts, U.S. Geol. Survey, Map GQ-6.

Chute, Newton E., 1965, Surficial Geological Map of the Blue Hills Quadrangle,
U.S. Geol. Survey, Map GQ-463.

Petersen, Richard G., & Shaw, Charles E. Jr., Surficial Geology of the Whitman
Quadrangle, Massachusetts, U.S. Geol. Survey. (To Be Published.

Petersen, Richard G., 1962, Massachusetts Basic-Data Report No. 5, Ground-
Water Series, Brockton-Pembroke Area, U.S. Geol. Survey.

Maevsky, Anthony & Drake, Janet A., 1963, Massachusetts Basic-Data Report
No. 7, Groundwater Series, Southeastern Massachusetts, U.S. Geol. Survey.

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project. (Report Pre-
pared by Camp, Dresser & McKee).

Massachusetts Dept, of Public Health, Analyses of the Water of Public Water
Supplies.

Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol & Plymouth-County (Report Prepared by Camp, Dresser & Mc-
Kee).

Massachusetts Water Resources Commission, 1961, Groundwater Favorability
Map of the Brockton Pembroke Area. (Map Prepared in Cooperation with
the U.S. Geol. Survey).

U.S. Geol. Survey, Topographic Quadrangle Maps.

Groundwater Exploratory Work and Data

BIBLIOGRAPHY
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Water supply for the Town of Avon is provided by a town Water
Department which distributes water to the entire built-up area of
the town except for four services near the Brockton-Avon bound-
ary at Twin Reservoirs which receive service from Brockton. The
1965 population of Avon is given as 5175. The average daily con-
sumption is 0.39 million gallons and the estimated safe yield of the
supply is 0.60 mg.

Water Supply
The source of water supply is entirely groundwater coming from
the Porter dug well, and three gravel packed wells located in the
Trout Brook watershed near the Avon-Brockton town line. A fifth
well (Test Well 10C) was evaluated by a pumping test in October
1966 by Camp, Dresser & McKee, whose report stated: “A review
of past test well exploratory work throughout the town leads us to
the conclusion that the valley of Trout Brook is the only area in
Avon which can be developed for groundwater resources for mu-
nicipal purposes. With the development of Test Well 10C, we be-
lieve that the Trout Brook watershed will be fully developed for
ground water purposes and that additional water supply for the
town will have to be purchased from neighboring communities or
regional supplies.” The estimated safe yield of Test well 10C is
0.18 mgd.

= 0.13 MGD

= 0.29 MGD

1. Porter Dug Well

2. Memorial Road Well No. 1

3. Memorial Road Well No. 2 = 0.09 MGD
0.09 MGD4. Memorial Road Well No. 3

0.60 MGDTotal

Surface Water
The Trout Brook watershed and the Beaver Brook watershed are
the only sizeable drainage areas of consequence in the Town. Beav-
er Brook is utilized as a source of emergency supply by the City
of Brockton through the Brockton Reservoir.

AVON
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Groundwater Exploratory Work and Data
Locations, geologic data and other information for certain wells;
as well as a bibliography of sources of information on well work in
Avon are given on the following map and tables.

Avon, 1966, Report on Unuerground Explorations for Town of Avon, Norfolk
County. (Report prepared by Caisson Wells Inc.).

Avon, 1966, Report on 6" Test Weil 10C. (Report prepared by Camp, Dresser
& McKee).

Chute, Newton E., 1950, Bedrock Geology of the Brockton Quadrangle, Masst
chusetts, U.S. Geol. Survey, Map GQ-5.

Chute, Newton E., 1965, Surficial Geologic Map of the Blue Hills Quandrangle,
Massachusetts, U.S. Geol. Survey, Map GQ-463,

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project, (Report pre-
pared by Camp, Dresser & McKee).

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

Massachusetts Water Resources Commission, 1961, Ground Water Favorability
Map of the Brockton-Pembroke Area. (Map Prepared in cooperation with
the U.S. Geol. Survey).

Petersen, Richard G., 1962, Massachusetts Basic Data Report No. 5, Ground-
Water Series, Brockton-Pembroke Area, U.S. Geol. Survey.
U.S. Geol. Survey, Topographic Quadrangle Maps.

BIBLIOGRAPHY
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The Town of Duxbury is supplied with water by a town Water De-
partment, which also supplies about 50 residences in Pembroke.
The resident population of Duxbury was 8,211 according to the 1965
State census. This population increases each summer to 11,000 due
to an influx of summer residents.
The average daily water demand for Duxbury is 0.71 mg and the
reported safe yield of the supply facilities is 2.25 mgd.

The Duxbury water supply is entirely from groundwater sources.
The water is treated

1. Millbrook well field
2. Partridge Road Well
3. Depot St. Well

0.55 MGD
0.37 MGD

= 0.69 MGD
= 0.64 MGD4. Lake Shore Dr. Well

Total 2.25 MGD

The principal surface water sources in Duxbury are the South
River with its tributary Philips Brook which drains numerous
ponds. These waters are used extensively as reservoirs for cran-
berry production and the Marshfield well field supply is located on
South River near the Duxbury town line. The Green Harbor River
and Island Creek with their tributary ponds are also extensively
used by the cranberry growers. The Millbrook Well Field is located
on West Brook and probably utilizes fully the yield of this water-
shed.

For additional information on groundwater exploratory work,
geologic logs, depths to bedrock and other groundwater data ref-
erence may be made to the following map and pages 118 to 124.

Chute, Newton E., 1965, Geologic Map of the Duxbury Quadrangle, Massachu-
setts, U.S. Geol. Survey, Map GQ-466.

DUXBURY

Water Supply

Surface Waters

Groundwater Exploratory Work and Data

BIBLIOGRAPHY
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Maevsky, Anthony & Drake, Janet A., 1963, Massachusetts Basic-Data Report
No. 7, Groundwater Series, Southeastern Massachusetts.

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project, (Report pre-
pared by Camp, Dresser & McKee.).

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol & Plymouth Counties (Report prepared by Camp, Dresser &

McKee).

Massachusetts Water Resources Commission, 1961, Groundwater Favorability
Map of the Brockton-Pembroke Area (Map prepared in cooperation with
the U.S. Geol Survey).

Massachusetts Water Resources Commission, 1966, Report on the Groundwater
Resources of the Braintree, Holbrook, Randolph, and Weymouth Areas.
(Report prepared by Weston & Sampson, Consulting Engineers).

Petersen, Richard G., 1962, Massachusetts Basic-Data Report No. 5, Ground-
Water Series, Brockton-Pembroke Area.

U. S. Geol, Survey, Topographic Quadrangle Maps.
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Water supply for the Town of Hanover is operated by a Water De-
partment which supplies the entire population. This population is
given as 7,862 in the 1965 State of Massachusetts census. The
average daily water demand in 1965 was 0.74 mgd and the reported
safe yield of the water supply is 1.73 mgd.

The entire supply is taken from groundwater sources as follows

1. Pond St. Well No. 2 = 0.29
2. Hanover St. Well No. 2 = 0.29
3. Hanover St. Well No. 3 = 0.29
4. Tindale Bogs Well No. 1 - 0.43
5. Tindale Bogs Well No. 2 = 0.43

Total - 1.73

6. Pond St. Well No. 1
(High in color & iron, used only
for emergency supply) = 0.72

The principal surface waters of the town are Indian Head River and
Third Herring Brook which form the boundaries of the town, and
Drinkwater River. All of these streams are tributary to the North
River above the damsite proposed in the 1965 CPCWDC Report.
They will therefore be utilized for future water supply for the area
if and when the proposed North River Reservoir is constructed.
Groundwater Exploratory Work and Data
For additional information on groundwater exploratory work,
geologic logs, etc., reference may be made to the following map and
pages 118 to 124.

Hanover, 1965, Final Pumping Tests @ Sites 1 & 2 on Trudale Property. (Re-

port prepared by Sanitary Engineering Associates, Inc.).

Maevsky, Anthony & Drake, Janet A., 1963, Massachusetts Basic-Data Report
No. 7, Ground-Water Series, Southeastern Massachusetts, U.S. Geol. Survey.

Water Supply

HANOVER

Surface Waters

BIBLIOGRAPHY
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Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project, (Report pre-
pared by Camp, Dresser & McKee.)

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol & Plymouth Counties (Report prepared by Camp, Dresser &

McKee),

Massachusetts Wafer Resources Commission, 1961, Groundwater Favorability
Map of the Brockton-Pembroke Area (Map prepared in cooperation with
the U.S. Geol. Survey).

Petersen, Richard G. & Shaw, Charles E. Jr., Surficial Geology of the Whitman
Quadrangle, Massachusetts, U.S. Geol. Survey, (To be Published).

Petersen, Richard G., & Shaw, Charles E. Jr., Geology of the Hanover Quad-
rangle, Massachusetts, U.S. Geol, Survey, (To be Published).

Petersen, Richard G., 1962, Massachusetts Basic-Data Report No. 5, Ground-
Water Series, Brockton-Pembroke Area, U.S. Geol. Survey.

U. S. Geol. Survey, Topographic Quadrangle Maps.
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The Town of Holbrook had a population in 1965 of 11,231. Water
supply is shared with the Town of Randolph and administered by
the Randolph-Holbrook Joint Water Works. The average daily
water consumption for Holbrook is 0.70 mg, and for Randolph is
1.34 mgd.

Water for this system is obtained from both surface and ground-
water sources. The surface source, Great Pond Reservoir, is shared
also with Braintree. The reported safe yield of Great Pond Reser-
voir is given as 6.6 mgd and with recently completed diversions
from Richards Reservoir, Bear Swamp, and Blue Hill River the
yield has been increased by a reported 5.44 mgd. The Randolph-
Holbrook water treatment plant provides full treatment for this
supply and has a capacity of 4 mgd.

Great Pond Reservoir (See Text)

Well No. 1 0.43 MGD

(Under Construction)Well Field, Tubular

A third gravel packed well in Holbrook with a yield of about 1.4
mgd has been abandoned because of a phenolic taste and a high
manganese.

The surface waters of Holbrook consist of Trout Brook, and the
head waters of Tumbling Brook and Beaver Brook. Consulting En-
gineers for Randolph-Holbrook indicate that the drainage area of
Trout Brook can probably be fully utilized by the existing Donna
Road Well Field with possibly a few more wells. Tumbling Brook
is tributary to the Cochato River and becomes part of the diver-
sion into Great Pond Reservoir.

For additional information on groundwater data see the following
map and pages 126. to 132..

HOLBROOK

Water Supply

Surface Waters

Groundwater Exploratory Work and Data
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Chute, Newton, E., 1965, Surficial Geology of the Blue Hills Quadrangle, Massa-
chusetts, U.S. Geol. Survey, Map GQ-463.

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project, (Report 'pre-
pared by Camp, Dresser & McKee.

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol & Plymouth Counties (Report prepared by Camp, Dresser &

McKee).

Massachusetts Water Resources Commission, 1961, Groundwater Favorability
Map of the Brockton-Pembroke Area (Map prepared in cooperation with
the U.S. Geol. Survey).

Petersen, Richard G. & Shaw, Charles E. Jr., Geology of the Hanover Quad-
rangle, Massachusetts, U.S. Geol. Survey, (To be Published.)

U. S. Geol. Survey, Topographic Quadrangle Maps.

BIBLIOGRAPHY
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The Town of Marshfield has a permanent or wintertime popula-
tion of 10,176 according to the 1965 Mass, census, and a summer-
time population estimated at more than twice this number. Water
service is administered by a town water department. The average
daily consumption in 1965 was 1.23 mg, and the reported safe yield
of the supply was 4.69 mgd.

Water Supply
The Marshfield water Supply comes entirely from groundwater as
follows:

0.86 MGD
1.00 MGD
0.34 MGD
1.43 MGD
0.36 MGD
0.36 MGD
0.34 MGD

1. Furnace Brook Well No. 1
2. Furnace Brook Well No. 2
3. Furnace Brook Well No. 3
4. Furnace Brook Well No. 4
5. Parsonage St. Well No. 1
6. Parsonage St. Well No. 2
7. Mount Skirgo Well Field

4.69 MGDTotal

The principal surface waters of the town are:
1. North River (North Boundary)

2. South River
3. Green Harbor River
4. Wharf Creek

All of these streams are largely tidal waters within the town with
the exception of Furnace Brook. The four wells making up the
principal amount of the town’s water supply are located on this
brook and probably utilize the full yield of its watershed. The
waters of Green Harbor River and Wharf Creek above the tidal
areas are extensively used for cranberry growing.

Surface Waters

MARSHFIELD

5. Furnace Brook
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For additional ground-water data please see following map and
pages 126 to 127.

Chute, Newton, E., 1965, Geologic Map of the Duxbury Quadrangle, Massachu-
setts U.S. Geol. Survey, Map GQ-466.

Chute, Newton E., 1965, Geologic Map of the ScOuate Quadrangle, Massachu-
setts, U.S. Geol. Survey, Map GQ-467.

Maevesky, Anthony & Drake, Janet A., 1963, Massachusetts, Basic-Data Report
No, 7, Ground-Water Series, Southeastern Massachusetts.

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project, (Report pre-
pared by Camp, Dresser & McKee).

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol & Plymouth Counties (Report prepared by Camp, Dresser &

McKee).

Massachusets Water Resources Commission, 1961, Groundwater Favorability
Map of the Brockton-Pembroke Area (Map prepared in cooperation with
the U.S. Geol. Survey).

Petersen, Richard G. & Shaw, Charles E. Jr., Surficial Geology of the Hanover
Quadrangle, Massachusetts, U.S. Geol. Survey. (To be Published).

Petersen, Richard G., 1962, Massachusetts Basic-Data Report No. 5, Ground-
Water Series, Southeastern Massachusetts.

U. S. Geol. Survey, Topographic Quadrangle Maps.

Groundwater Exploratory Work and Data

BIBLIOGRAPHY
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The Town of Norwell has a population of 6,387 according to the
1965 State Massachusetts Census. It is estimated that 5,207 are
served by the Town Water Department. The average daily con-
sumption is 0.35 mg and the reported safe yield of the water supply
is 1.40 mgd.

All water for the town comes from groundwater sources as follows:
1. South St. Well No. 1 = 0.50 MGD
2. Grove St. Well No. 2 = 0.29 MGD
3. Grove St. Well No. 3 = 0.18 MGD
4. Ridge Hill Road Well No. 4 = 0.43 MGD

Total 1.40 MGD

The surface waters of Norwell of consequence all are tributary to
North River. Third Herring Brook and Wildcat Bi’ook join up-
stream of the proposed North River Dam and would therefore be
utilized if and when this dam were constructed. Second Herring
Brook joins the North River below the site of the proposed dam,
(and the area surrounding the pond near its confluence with North
River may have groundwater potential.)

Borings by the Mass. Department of Public Works for the Route 3
crossing of North River on the southern boundary of the town
indicates substantial depths and coarse materials which would be
of interest for further exploratory work.

Maevsky, Anthony & Drake, Janet A., 1963, Massachusetts Basic-Data Report
No. 7, Ground-Water Series, Southeastern Massachusetts, U.S. Geol. Survey.

Metropolitan Area Planning Council, 1967, Inventory of Water and Sewer
Facilities, Eastern Massachusetts Regional Planning Project. (Report pre-
pared by Camp, Dresser & McKee). '

Massachusetts Department of Public Health, Analyses of the Water of Public
Water Supplies.

NORWELL

Water Supply

Surface Waters

Groundwater Exploratory Work and Data

BIBLOGRAPHY
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Massachusetts Water Resources Commission, 1965, Report on Water Resources
of Bristol and Plymouth Counties (Report prepared by Camp, Dresser
& McKee).

Massachusetts Water Resources Commission, 1961, Groundwater Favorability
Map of the Brockton-Pembroke Area. (Map prepared in cooperation with
the U.S. Geol. Survey).

Petersen, Richard G., & Shaw, Charles E. Jr., Geology of the Hanover Quad-
rangle, Massachusetts, U.S. Geol. Survey. (To Be Published).

U. S. Geol. Survey, Topographic Quadrangle Maps.
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Well No.: Wells have been numbered consecutively starting with
No. 1 in each Town or City. In the tables, the name of the
Town or City and the number is given, but on the map only
the number is given.

Owner or User: Name of present owner, individual or agency re-
sponsible for the installation or operation of well.

Altitude of Land-Surface Datum: Altitudes expressed in feet,
tenths, and hundreds are instrumentally determined. Those in
whole feet are interpolated from topographic maps. Datum is
Mean Sea Level (MSL).

Type of Well: A, Augered; Dn, Driven; Dr, Drilled; CP, Gravel-
Packed; J, Jetted.

Depth of Well: Depths are expressed in feet; feet and tenths; or
feet, tenths, and hundreds. Depths are below Land-Surface
Datum.

Depth to Bedrock or Refusal: An “R” appended to the depth in-
dicates the well or test hole was bottomed at refusal which may
be bedrock, a boulder, a hard or cemented layer, or till.

Static Water Level, Depth: Depths are expressed in feet; feet and
tenths; or feet, tenths and hundreds. Depths are below Land-
Surface Datum.

Use: C, Commercial; D, Domestic; In, Industrial; Ir, irrigation; 0,
U.S. Geol. Survey Observation Well; PS, Public Supply; T,
Test Hole or Test Boring.

Remarks: L, Log*; Y, Yield in Gallons per minute (GPM); dd,
Drawdown in feet produced by pumping at Preceding Rate; C,
Chemical Analysis of Water*; T, Temperature in Degrees
Fahrenheit; W, Water Levels*.

ADJOINING AREA TOWNS
DESCRIPTION OF SELECTED WELLS AND TEST WELLS

DEFINITIONS AND ABBREVIATIONS

� Note: For additional information refer to Basic-Data Report No. 5 and
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EXPLANATION

WELL a BORING SYMBOLS
PUBLIC WELL OR CPCWDC
SUPPLY BORING TEST WELL

PENETRATED ONLY
UNCONSOLIDATED DEPOSITS

PENETRATED BEDROCK■

& DUG WELL

NUMERATOR-WELL OR BORING NUMBER
DENOMINATOR-DEPTH TO BEDROCK OR REFUSAL

(AN "R" APPENDED TO THE DEPTH INDICATES
THE WELL OR BORING WAS BOTTOMED AT REFUSAL)

SEISMIC SYMBOLS

I WTE t 4 | MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS
HIGHWAY SEISMIC LINE

l7 OTHER SEISMIC LINES

OTHER SYMBOLS

FNOM TOPOOnAPHIC OUADRAfWLES
US GEOLOGICAL SURVEY
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