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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO MEANS
AND METHODS OF REMEDYING THE
POLLUTION OF MARTINS POND IN NORTH
READING.

[Public.Health.)

November 12, 1940.

To the General Court of Massachusetts
In accordance with the provisions of chapter 26 of the

Resolves of 1939, the Department of Public Health has
caused an investigation and study to be made as to the
best and most feasible means and methods of remedying
the pollution of Martins Pond in the town of North Reading.

Chapter 26 of the Resolves of 1939 reads as follows

Resolved, That the department of public health is hereby authorized
and directed to investigate and study the best and most feasible means
and methods of remedying the pollution of Martin’s Pond in the town
of North Reading. Said department shall report to the general court
the results of its investigation and study and its recommendations, in-
cluding estimates of cost and drafts of legislation necessary to carry said
recommendations into effect, by filing the same with the clerk of the
house of representatives on or before the first Wednesday of December
in the year nineteen hundred and forty. Approved July 17, 1939.

Martins Pond is a “great pond,” having a water surface
of approximately 132.5 acres. It has, a shore line at high
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water of approximately 3.1 miles and a total drainage area
at the outlet, including water surfaces, of about 7.5 square
miles. The results of the surveys indicate that the capac-
ity of this pond when full is 160,000,000 gallons.

The principal tributary of Martins Pond is the Skug
River and its several small tributaries. This river has its origin
in a swamp in the towns of Andover and North Andover.
The outlet of Martins Pond is into Martins Brook, which
flows through swamp or meadow lands a distance of about
3.25 miles to an outlet into the Ipswich River near Park
Street in the town of North Reading. The wells used as
the source of water supply for the town of Wilmington are
located near this brook about one mile below the outlet of
Martins Pond, and the wells used as a source of water
supply for the North Reading State Sanatorium also are in
the valley of this brook, a short distance below the Wil-
mington Water Works.

Of the total drainage area of Martins Pond, 4.4 square
miles are located in the town of Andover, 2.2 square miles
in the town of North Reading, 0.9 of a square mile in the
town of North Andover, and a very small portion in the
town of Wilmington. Included in the drainage area of
Martins Pond is a part of the Harold Parker State Forest,
which has already been partially developed and is in the
process of further development for purposes of recreation
and forestry by the Department of Conservation. Three
artificial ponds have been developed in this area on tribu-
taries of the Skug River, and are used by the Department
of Conservation as fish hatcheries. These three ponds have
a drainage area of 0.8 of a square mile, a water surface area
of 90 acres, and an estimated capacity of about 219,000,000
gallons.

A census made during the investigation shows that on
the drainage area of Martins Pond are some 366 structures
of various types, including summer cottages, dwellings,
farmhouses and stores, of which 257 are located immedi-
ately adjacent to the pond. It was estimated that during
the period of the investigation there was included within
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the watershed of this pond 727 persons as a permanent
population and 1,255 persons as a summer population. It
was further estimated that the population on the drainage
area immediately adjacent to the pond was 170 persons on
the basis of permanent population, and 698 persons on the
basis of summer population. There are also 79 dwellings
with an estimated permanent population of 75, and a sum-
mer population of 211 located off the watershed at no great
distance southerly and southwesterly of the pond. Esti-
mates also were made of the number of hens, cows, horses
and other livestock on the watershed, details relative to
which are contained in the appended Report of Chief En-
gineer, which is made a part of this report.

The investigation failed to show any serious sources of
pollution to Martins Pond or its tributaries, even though
there is a large population living adjacent to the pond. The
pond is, however, exposed to pollution from some 95 sink
drains in the vicinity of the pond, which discharge on the
surface of the ground, and from the disposal of kitchen
wastes and wash water from the Civilian Conservation
Corps Camps in the Harold Parker State Forest. Works
are available for partial treatment of these wastes, and the
Department of Public Health has made recommendations
which, when carried out, should prevent bacterial pollution
of the waters of the Skug River. Relative to the disposal
of sink drainage upon the ground, this condition should be
corrected by the construction of cesspools.

The investigation disclosed fourteen dumps located at no
great distance from the shore of the pond, one of which was
on the island in the pond. At these dumps it is the prac-
tice to dispose of putrescible matter with rubbish, resulting
in very objectionable conditions. Under the conditions
found at the time of the examination these dumps could
become breeding places for rodents and vermin. Other ob-
jectionable sanitary conditions existed from the disposal
of sewage at no great distance from private sources of
water supplies, but the Department is informed that steps
have already been taken by the water department of North
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Reading to extend the water works system to premises
where water at the time of the investigation was obtained
from private wells.

The results of the investigation show that the average
depth of the pond at normal high water is only about
5 feet, and that the pond contains deep deposits of mud.
In certain sections of the pond the depth of mud was about
18 feet. The cost of removing these deep deposits of mud
would be great, and except in certain very limited areas
the cost would not be justified by the benefits to be re-
ceived. The pond did not have an abundance of aquatic
growths which are common to most shallow ponds having
muddy bottoms.

The results of the chemical analyses and the micro-
scopical and bacterial examinations show that neither the
water entering the pond nor the water in the pond at the
time of the examination was seriously polluted, and al-
though highly colored, it compared favorably with waters
found to be safe for bathing. The yield of the pond ap-
pears to be sufficient to maintain sanitary conditions for
bathing.

The Department recommend.

1. That the public water supply be made available to those premises
now relying on private wells for water for drinking and other domestic
purposes.

2. That more adequate facilities be provided for the disposal of sink
drainage and household wastes in order to prevent nuisances.

3. That the practice of establishing dumps at various points in and
about the pond be prevented, that a suitable site for a dump be selected,
and that this dump be maintained in a manner which will prevent a

nuisance or the breeding of rodents or vermin.
.4. That suitable sites be selected on the shores of the pond where bath-

ing beaches may be safely maintained, and that at such sites suitable
bottoms be provided. These bathing sites should be provided with ade-
quate sanitary facilities for the use of the bathers.

All of the property about the pond, except certain rights
of way, is privately owned; accordingly, if public bathing
beaches are provided it would be necessary for the town
to acquire land for the purpose. The Department will be
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pleased to assist in the carrying out of these recommenda-
tions by making available the results of its investigations
under the resolves, and will give such further advice in the
matter as is practicable.

Respectfully submitted,

PAUL J. JAKMAUH, M.D.
Commissioner of Public H> alth.

RICHARD P. STRONG, M.D
JAMES L. TIGHE,
GORDON M. HUTCHINS,
RICHARD M. SMITH, M.D.
FRANCIS H. RALLY, M.D.,
R. NELSON MATT, M.D.,

Public Health Council
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November 12, 1940,

To Paxil J. Jakmaxjh, M.D., Commissioner of Public Health.
Sir : Herewith is submitted a report relative to the

pollution of Martins Pond in the town of North Reading,
as authorized under the provisions of chapter 26 of the
Resolves of 1939.

The engineering investigation as called for under the
provisions of this resolve, and the compilation of all data,
has been made by Joseph C. Knox, Assistant Sanitary
Engineer of the Division of Sanitary Engineering of the
Department of Public Health, with the assistance of the
Federal Works Progress Administration.

Sanitary surveys were made of the watershed of Martins
Pond and of that area off the watershed which is adjacent
to the pond below the outlet. The pond was surveyed to
determine its physical characteristics, and samples of water
collected and analyzed in the laboratories of the Depart-
ment of Public Health. In addition, conferences have been
held with officials of the town of North Reading and those
interested in the improvement of the pond.

Watershed of Martins Pond.
Martins Pond is a “great pond” in the meaning of the

General Laws, as it has a water surface in excess of 10
acres. It has an area of approximately 132.5 acres, is lo-
cated in the northwesterly part of the town of North Read-
ing, and its principal tributary is the Skug River which
originates in a swamp in the towns of Andover and North
Andover. The outlet of Martins Pond is Martins Brook,
xvhich flows through extensive meadow land a distance of
some 3.25 miles to its confluence with the Ipswich River
near Park Street in the town of North Reading. The

REPORT OF CHIEF ENGINEER
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tubular wells used as sources of water supply by the town
of Wilmington are located near this brook about one mile
below the outlet of the pond, and the water supply of the
North Reading State Sanatorium is adjacent to this brook
just below the Wilmington Water Works.

The natural drainage area of Martins Pond comprises
about 7.5 square miles, of which 4.4 square miles are located
in the town of Andover, 2.2 square miles in the town of
North Reading, and 0.9 of a square mile is in the town of
North Andover. A very small section of the drainage area
extends into the town of Wilmington. It is estimated that
11.3 per cent of the drainage area is developed for residen-
tial purposes, 7.0 per cent is used for pasturage, orchards
or cultivation, and 81.7 per cent consists of wooded and
swampy areas. The following table shows the utilization
of land on the drainage area of Martins Pond.

Land Utilization on Drainage Area of Martins Pond.
[Square miles.]

sidential r « an,d Wooded and Total Land
Area . Curated SwampArea.

North Reading . . . 0.49 0.18 1.22 1.89
Andover . 0.27 0.19 3.72 ! 4.18
North Andover 0.01 0.12 0.76 0.89
Wilmington ..... 0.02 - 0 02 0.04

Total .... . 0.79 0.19 5.72 7.00

Percentage of total area . . 11.3 7.0 81.7 100

The Harold Parker State Forest includes an area of about
1.6 square miles within the natural drainage area of Mar-
tins Pond. This area has been developed for recreational
purposes by the Department of Conservation, and that
Department has constructed three artificial reservoirs on
one of the westerly tributaries of the Skug River for the
propagation of game fish. The drainage area of the ponds
thus controlled is 0.8 of a square mile, including water
surfaces totaling 90.3 acres.



HOUSE No. 1010.s 8

Pollution on the Watershed.
The investigation failed to disclose any serious sources

of pollution to Martins Pond, although it is exposed to
pollution by kitchen wastes and wash water from the Civil-
ian Conservation Corps Camps of the United States gov-
ernment on a tributary of the Skug River, and from dumps
and the overflow of sink drainage on land about the pond.

According to the census taken in connection with this
investigation there is a total of 366 sites on the watershed
of Martins Pond, including summer cottages, dwellings,
stores and farms. The permanent population on the water-
shed is 727, and the summer population totals 1,255. These
are equivalent to densities of 104 and 179 persons per square
mile, respectively. That portion of the watershed tributary
to the Skug River at its entrance into Martins Pond is
sparsely populated, and includes the Harold Parker State
Forest and many farms. The population in this area is
557, including over 200 at the Civilian Conservation Corps
Camps of the United States government. This population
was permanent during the investigation and represents a
density of 83 persons per square mile. A survey of the 21
farms in this area, including a mink farm and a fox ranch,
shows the following number of animals and poultry on the
watershed:

Livestock
Poultry

90
8,400

750Mink
Foxes 20

The watershed immediately adjacent to the pond con-
tains many structures, consisting chiefly of summer resi-
dences. This area has a permanent population of 170 and
a summer population of 698, corresponding to densities of
567 and 2,327 persons per square mile, respectively.

The following table shows the type and number of struc-
tures in each portion of the watershed:
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At no great distance southerly and southwesterly of Mar-
tins Pond, but not included in its watershed, are 79 struc-
tures, practically all summer residences. The permanent
population in this area is 75 and the estimated summer
population is 211.

There are no public sewers on the drainage area of Mar-
tins Pond, and sewage and sink drainage are disposed of
by means of private disposal works consisting of privies,
cesspools and septic tanks with subterraneous disposal
works. The disposal of wastes on the watershed of the
Skug River above the pond was satisfactory with the ex-
ception of the disposal of kitchen wastes and certain wash
waters at the adjoining Civilian Conservation Corps Camps.
These wastes are treated chemically at joint works, but no
provision has been made for the filtration and chlorination
of the effluent after this treatment. The Department of
Public Health has officially recommended to the Command-

Structures on Watershed of Martins Pond.
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ing Officer, First Corps Area of the United States Army,
that consideration be given to constructing suitable sand
filters and installing chlorinating apparatus in order to pre-
vent pollution of the Skug River.

The means of sewage and sink drainage disposal in that
section of the drainage area in the immediate vicinity of
Martins Pond will be considered somewhat in detail, as
the proximity of these works to the pond and their main-
tenance and condition are important factors which can
affect the sanitary condition of the water of the pond.
The following table shows the types of sewage disposal
works in this area:

The results of the sanitary survey show that 25 per cent
of these works for the disposal of sewage are located within
50 feet of the shore line of the pond, and 65 per cent within
250 feet. It is probable that all of these private systems of
sewage disposal contribute in some degree to the pollution
of the water of the pond, but there was no evidence of any
direct pollution by overflow of sewage from these works
except in one instance. The survey further shows that
sink drainage at the various premises on the watershed in
the immediate vicinity of the pond is, for the most part,
disposed of in connection with the private sewage disposal
works or separate cesspools or dry wells, but 95 premises
have no works for the disposal of sink drainage, and such
waste on these premises is discharged upon the surface of

Types of Works for Sewage Disposal on Watershed in Immediate Vicinity
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the ground, in many cases creating local nuisances and con-
tributing to the pollution of the pond.

There is no regular collection of rubbish and garbage from
the dwellings in the vicinity of Martins Pond, and because
of lack of such facilities improvised dumps have been es-
tablished in the immediate vicinity of dwellings. There
are fourteen dumps on the watershed in the immediate
vicinity of the pond, including one on the island in the
pond. A large dump is located near the pond but off the
watershed at the rear of the tavern on Burroughs Road.
These dumps contain both rubbish and garbage and other
putrescible matter and constitute nuisances which are ex-
tremely objectionable because of emanating odors and un-
sightly appearances. They are a source of complaint by
the residents of this vicinity. Complaints were also made at
the time of the investigation that the contents of cesspools
and privies are deposited on some dumps.

The following table shows the methods of garbage dis
posal on the immediate watershed of Martins Pond:

Methods of Garbage Disposal on Watershed in Immediate Vicinity of
Martins Pond.

i

Total

Water Supply.

The public water supply system of the town of North
Reading already is available to many of the dwellings on
the easterly side of Martins Pond, and is about to be ex-
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tended to other sections. At the time of the investigation
only 44 of the 257 premises on the immediate watershed
of the pond were supplied from the public mains, the others
depending upon private wells of the dug and tubular type.
Because of the limited size of the house lots, many of these
private wells were located at no great distance from works
for the disposal of sewage and sink drainage, and the safety
of these sources of water supply must be considered ques-
tionable.

Physical Characteristics of Martins Pond.

There are no control works at the outlet of Martins
Pond. The water flows from this pond through a double
culvert under Burroughs Road. Each culvert opening is
approximately 6 feet wide and 3 feet deep, and the average
elevation of the bottom of the culverts is 72.5 feet above
mean sea level. The town of Wilmington has constructed
a stop plank dam on Martins Brook at the site of the Old
Nod Mill at Salem Street, about one mile below the outlet
of the pond. The sill of this dam is at elevation 69.5, and
the maximum height of the stop planks is elevation 73.3.
This dam is operated for the purpose of raising the height
of the ground water table in the vicinity of the tubular
well supply of the town of Wilmington during periods of
low flow in Martins Brook. It is apparent that when the
stop planks are set at an elevation lower than 72.5 the
water level of Martins Pond is not affected by these works.
With the stop planks above this elevation and under heavy
flow conditions the elevation of the pond probably would
be affected to some extent by this dam.

No records wr ere found which would indicate that a legal
high water mark for Martins Pond had ever been estab-
lished. However, a distinct water mark was noted on rocks
and structures in the pond at elevation 74.1, and this ele-
vation is therefore assumed to be the normal high water
mark of the pond.

The survey shows that at normal high water the pond
has an area of 132.5 acres, a capacity of 160,000,000 gal-
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lons, and a shore line of 3.1 miles. The following tabic
shows the area and capacity of Martins Pond at various
elevations

Area and Capacity of Martins Po7id at Various Elevations

T -> A CapacityElevation, Area {MillioAMean Sea Level. (Aeros), Gallons).

74.10 132.5 160.0

73.5 113.6 139.1

73.0 90.8 121.7
72.5 91.3 106.3

72.0 88.4 91.7

71.5 86.0 77.5

71.0 83.7 63.6
70.5 81.0 50.2
70.0 77.0 37.3
69.5 09.7 25.5
69.0 ......... 57.5 15.4
68.5 .... .... 36.5 7.4
68.0 21.6 2.9

67.5 4.3 .5
67.0 1.2 .1

Martins Pond is very shallow, having an average depth
of only 5 feet and a maximum depth of 7.5 feet at normal
high water. During the summer months the elevation of
the water in this pond is normally about 73.0, exposing
most of the extensive swamp areas around the pond.

An examination of the shore and bottom of the pond
shows that while sand and gravel predominate near the
shore, there are mud deposits in the pond varying from
1 foot to 18.5 feet in depth. It has been estimated that
these mud deposits comprise about 1,700,000 cubic yards,
which is the equivalent of twice the amount of water in
the pond at normal high water. A study of the material
underlying the mud deposits shows that it consists, for the



HOUSE No. 1010. [Jan.14

most part, of clay with sand and gravel predominating
near the shores of the pond.

Condition of Water op Martins Pond.
Throughout the investigation numerous samples of water

w'ere collected from Martins Pond at various points for
chemical analysis and bacterial and microscopical exami-
nations. The results of the bacterial examinations, which
are given in the table on page 15, show that the water
contained some bacteria characteristic of pollution, but not
in sufficient numbers to make the water unsuitable for
bathing and recreational purposes. The results of the
chemical analyses, which are given in the table on page 16,
show that the w Tater in the pond during the period of the
investigation was considerably colored, and at times con-
tained considerable organic matter, a condition probably
due to the drainage from extensive swamp areas adjacent
to the Skug River and the pond. The results of the micro-
scopical examinations show that the water at times con-
tained considerable numbers of microscopical organisms
which, in addition to causing color and turbidity, are known
to impart a disagreeable odor to the water. During the
months of July and August the temperature of the water
in the pond varied from 68° to 80° F., this extreme vari-
ance being due to the shallow flowage. The pond did not
contain any considerable growths of aquatic plants and
vegetation which are usually characteristic of ponds having
shallow flowage and deep deposits of mud.
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Recreational Uses of Martins Pond.
Martins Pond, because of its shallowness, deep deposits

of mud and high color of the water, is not well suited for
bathing and other recreational purposes. The pond, how-
ever, is used to a considerable extent for bathing by chil-
dren in the vicinity. The most popular bathing place is
Keene’s Beach, so called, at the southeasterly end of the
pond, where a sandy beach has been developed. The
maximum bathing load observed at this beach during the
period of investigation was 100 persons.

The pond is used to some extent for boating and canoe-
ing, but because of the shallowness of the water there are
no motor boats and but few outboard motors. At the
time of the recent examination there were about 35 boats
and canoes on or about the pond. The pond also is used
to some extent for fishing, hornpout being particularly
abundant, as the extensive mud deposits are favorable for
this fish life. Perch and pickerel also are occasionally taken
from the pond.

Yield of Martins Pond.

Measurements were made of the flow of water into Mar-
tins Pond from the Skug River, and also of the flow from
the pond at its outlet at Burroughs Road, during the cli-
matological year October 1, 1939, to September 30, 1940.
The following table shows the average daily flow by months
at these points:
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Measured Flow at Inlet and Outlet of Martins Pond,
[Million gallons per day.]

It is to be noted from this table that there was a con-
siderable flow of water into the pond even during the very
dry months, and that the yield of the pond was sufficient
to provide a continuous discharge at the outlet. In order
to compare the flows during the period of observation with
flows to be expected under different rainfall conditions, a
study was made of the rainfall as recorded in the vicinity
of Martins Pond since 1925, the results of which are shown
in the following tables:

Rainfall Recobded in Vicinity of Mabtins Pond.
Climatological Year, October 1 to September 30, 1925-40.

Climatological Year. (Inched 1

1925- 36.86
1926- 34.83
1927- 46,14

1928- 37.87

1 1925-33, Heading Water Works gage, and 1934-40, Wilmington WaterWorks gage.
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Rainfall Recorded in Vicinity of Martins Pond Concluded.
Climatological Year, October 1 to September 30, 1925-40 —-Concluded.

Four-Month Summer Period, June, July, August and September, 1926-40.

1925-33, Reading Water Works gage, and 1934-40, Wilmington Water Works gage.
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It will be seen from these tables that the rainfall during
the climatological year 1939-40, with two exceptions, was
the lowest recorded during the past fifteen climatological
years, and that the rainfall during the months of June to
September, inclusive, in 1940, with one exception, was lower
than during any similar period in the last sixteen years.
Under the circumstances it appears that there is a suffi-
cient flow into Martins Pond and a sufficient yield of the
pond for recreational purposes, and any unsatisfactory con-
ditions are not the result of an insufficient flow of water
entering the pond.

During the investigation the water level of Martins Pond
was never lowered below the bottom of the culvert at
Burroughs Road, and under such conditions there were no
areas of pond bottom exposed and no objectionable condi-
tions created in the pond. The highest pond level recorded
was on April 15, 1940, during the spring freshet, when the
elevation at Burroughs Road was 75.6, or 1.5 feet above
the normal high water mark of 74.1. This pond level did
not affect any of the dwellings or structures in the vicinity
of the pond. Under the circumstances there appears to be
no need for the construction of control works at the outlet
of Martins Pond.

In connection with the hydraulic studies made during
the investigation, consideration was given to the effect on
the pond of the development by the Department of Con-
servation in the Harold Parker State Forest. This devel-
opment consists of three artificial reservoirs with a drain-
age area of 0.8 of a square mile, including water surfaces
which total 90.3 acres. The combined capacity of these
ponds is 219,000,000 gallons. In October of each year the
water of the lower reservoir, or No. 1 pond, is drained, and
the water of No. 2 and No. 3 ponds is considerably lowered
in order to procure the fish for stocking other ponds in the
State. The draining and lowering of these ponds are usu-
ally completed by the middle of December, at which time
the gates are closed and the ponds allowed to fill. The
period of filling includes the heavy run-off during March
and April, and the ponds have usually become full during
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the month of May. During the period of this investiga-
tion the ponds filled on May 1. Under this method of
operation the flow into Martins Pond during June, July,
August and September, when the pond is used for recrea-
tional purposes, is not materially decreased.

Investigation as to Dredging Martins Pond.
Estimates have been prepared of the cost of removing

certain of the mud deposits in Martins Pond. The re-
moval of the entire mud deposits totaling some 1,700,000
cubic yards would naturally be both impracticable and
prohibitive in cost in connection with Martins Pond. An
estimate has been prepared for removing the mud to a
depth of 8 feet below the normal high water of the pond,
as this depth of water has been found desirable in order to
control the growth of aquatic plants. Assuming that the
mud would be excavated by hydraulic dredging and de-
posited on adjacent swamp lands the cost would be as follows:

337,000 cubic yards of material excavated and dii
$168,500posed of

Plus 10 per cent for engineering and incidentals 16,850

Total $185,350

Consideration also was given to improving the pond by
the removal of mud deposits overlying the sand and gravel
for an average distance of 150 feet from the shore. This
estimate is also based on the use of hydraulic means of
excavation and deposition of the material on swamp land.

50,000 cubic yards of material excavated and disposed of $25,000
Plus 10 per cent for engineering and incidentals . . 2,5002,500

Total $27,500

In considering these estimates, the value of the benefits
to be received and the assessed valuation of lands and
buildings in the vicinity of the pond, amounting to about
$365,000, should be taken into account.



HOUSE —No. 1010.99
[JAN,

Summary and Recommendations.
The results of this investigation show that Martins Pond

is very shallow and contains deep deposits of mud, and
hence is not well suited for bathing purposes, but the yield
of the pond appears to be sufficient to maintain sanitary
conditions for bathing.

The analyses show that the water in the pond, as well as
that entering the pond, although highly colored was not
seriously polluted, and compares favorably with waters
found to be safe for bathing.

The cost of removing mud deposits, except in limited
areas, would probably be excessive in view of the benefits
to be received. In this connection suitable sites might be
selected on the shore of the pond where bathing beaches
can be safely maintained. The construction of such beaches
would necessitate removing mud deposits and covering the
sites with sand. These bathing sites should, of course, be
provided with adequate sanitary facilities for the use of
bather

It is recommended

1. That the public water supply be made available to those premises
now relying on private wells for water for drinking and other domesti
purj;

That more adequate facilities be provided for the disposal of
drainage and household wastes in order to prevent nuisance

3. That the practice of establish!
about the pond be prevented; that a
and that this dump be maintained
nuisance or the breeding of rodents o

ig dumps at various points in an
suitable site for a dump be selected
in a manner which will prevent
vermin

on the shores of the pond, whe4. That suitable sites be selected
bathing beaches may be safely maintained; and that at such sites suit
able bottoms be provided. These bathing sites should be provided witl
adequate sanitary facilities for the use of the bathers.

Acknowledgment is made of the care in which Mr. Joseph
C. Knox, Assistant Sanitary Engineer, has conducted this
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Ration; and of the valuable assistance of the per
of the Pollution Studies Project of the Work Proj
iministration; and of the co-operation of the offi-
the town of North Reading.
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Respectfully submitted,

ARTHUR D. WESTON,
Chief Engineer.




