
« SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC HEALTH RELATIVE TO MEANS
AND METHODS OF REMEDYING THE
POLLUTION OF HARDY POND IN THE
CITY OF WALTHAM.

[Metropolitan Affairs.]

November 17, 1937.

To the General Court of Massachusetts.
In accordance with the provisions of chapter 28 of the

Resolves of 1937, the Department of Public Health, in
co-operation with the city of Waltham and the town of
Lexington, has caused an investigation to be made rela-
tive to means and methods of remedying the pollution
of Hardy Pond situated in the city of Waltham and
draining a part of the town of Lexington.

Chapter 28 of the Resolves of 1937 reads as follow
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Resolved, That the department of public health, in co-operation
with the city of Waltham and the town of Lexington, is hereby au-
thorized and directed to investigate and study the best and most
feasible means and methods of remedying the pollution of Hardy
pond, a great pond, the drainage area of which is situated in the city
of Waltham and in the town of Lexington, such pollution being due
to conditions described in a report of the metropolitan district com-
mission to the general court, printed as house document numbered two
hundred and thirty of the current year. Said department shall report
to the general court the results of its investigation and study and its
recommendations, including estimates of cost and drafts of legislation
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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 current year.

Hardy Pond, sometimes written Hardy’s Pond, is a
great pond having a water surface of approximately
44.5 acres and a natural drainage area, including the
surface of the pond, of 1.21 square miles above the outlet
works on Chester Brook. The run-off from about 0.1 of a
square mile of the drainage area in the Lakeview section
of Waltham south of the pond is diverted by a system
of storm drains so that the effective drainage area is
1.11 square miles. Of this area, 0.54 of a square mile is
located in the town of Lexington and 0.57 of a square mile
is within the limits of the city of Waltham. Of the land
area on this watershed, 22.3 per cent is developed for
residential purposes, 37.9 per cent consists of wooded
and swamp areas, and 39.8 per cent of pasture and culti-
vated land.

A census taken during this investigation shows that
this watershed has a population of 859 persons, 189 of
whom reside within the limits of the town of Lexington
and 670 in the city of Waltham. It w~as also determined
that there were 71 dwellings located within 250 feet of
the edge of the pond and occupied by about 231 persons.

The investigation showed that while Hardy Pond is
not grossly polluted it is exposed to pollution from some
232 residences and other buildings, the sewage and sink
drainage from which are disposed of in cesspools, sep-
tic tanks and other private sewage treatment works. Of
these works, 147 are located within 300 feet of the shore
of the pond, and undoubtedly contribute in some degree
to the pollution of the water. The pond also receives
pollution from street drainage and from the use of land
for agricultural purposes.

The information obtained from the office of the city
engineer of Waltham indicates that it would be imprac-
ticable to extend the city sewers so as to divert the sewage
from the houses on the northerly shores of Hardy Pond
through the municipal sewerage system by gravity except
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at excessive cost because of the presence of large quantities
of ledge. Further information from the same source
indicates that for a considerable number of years in the
future Hardy Pond will continue to be polluted by the
drainage from streets, barnyards, pasture land and truck
gardens.

Surveys made to determine the area and capacity of
the pond show that it is very shallow, having a maximum
depth of 5.0 feet below the concrete sill, which acts as
an overflow, and an average depth of only 3.4 feet. It
has a storage capacity of about 49.3 million gallons. An
examination of the bottom of the pond by soundings
showed deep deposits of mud varying from 5 to 19 feet,
with an average depth of 10.5 feet, or some 750,000 cubic
yards of mud.

The net yield of the pond is very limited, and during
the summer months covered by this investigation the
evaporation exceeded the run-off. Inasmuch as this
investigation was made during a period of only about
average rainfall, it is to be expected that yields con-
siderably less than those maintained during the summer
of 1937 may be expected during periods of drought.

During the period of the investigation chemical analyses
and bacterial and microscopical examinations of a large
number of samples of water collected from Hardy Pond
were made in the laboratories of the Department of Public
Health at Boston and Lawrence. The chemical analyses
show that the water is highly colored and turbid at times,
a condition probably due in part to the draining of swamp
lands on the watershed. The results of the examinations
show that at times this pond contains large numbers of
microscopical organisms, some of which, when present
even in small numbers, are known to impart a disagree-
able odor to the water, and that at times the water con-
tains considerable numbers of bacteria. Temperature
observations showed that the water during July and
August ranged from 74° to 88° F., the average tempera-
ture for this period being 78° F. Because of polluted
matter entering the pond, large areas of shallow Howage,
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the character of the bottom, and the high temperature
of the water during the summer months, the pond is well
adapted for the growth of aquatic plants and is not a
desirable body of water to be developed for bathing.

The investigation further shows that, except at con-
siderable cost for dredging, the growth of plants cannot
be controlled, and unless the large deposits of mud are
removed from the bottom of the pond and replaced in
part with sand and gravel, suitable public bathing facili-
ties should not be provided. The largest number of
bathers observed in this pond at any one time was on
July 8 when 25 were found bathing at the small sandy
beach provided near Shore Road.

The pond is not used extensively for fishing or boating.

The investigation under chapter 28 of the Resolves
of 1937 shows that there are numerous places in the
vicinity of Waltham which are already developed for
public bathing, and that if Hardy Pond were developed
for this purpose, it probably would be used only by the
population residing in the immediate vicinity of the
pond. Accordingly, it does not appear that the Metropoli-
tan District Commission is obligated to develop this
pond for bathing. The Department also is of the opinion
that it would be impracticable to develop this pond for
boating and bathing except at considerable cost because
of large areas of shallow flowage, deep deposits of mud,
limited yield, and the difficulty of protecting the pond
from pollution. In view of these conditions, it is not
recommended that Hardy Pond be developed for recrea-
tional purposes. To take further steps with a view to
remedying the condition of this pond other than to urge
the enforcement of rules and regulations by the local
boards of health of Waltham and Lexington in matters of
sewage disposal appears to be unnecessary.

Relative to “the best and most feasible means and
methods of remedying the pollution of Hardy Pond” the
Department is of the opinion that Hardy Pond cannot be

Summary.
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Members of Public Health Council.

HENRY D. CHADWICK, M.D.,

RICHARD P. STRONG, M.D.,
JAMES L. TIGHE,
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To Dr. Henry D. Chadwick, Commissioner of Public Health.
Sir : Herewith is submitted a report relative to the

pollution of Hardy Pond in the city of Waltham.
The resolve under which the investigation of Hardy

Pond was made specifically authorizes and directs the
Department of Public Health to

. . . Investigate and study the best and most feasible means and
methods of remedying the pollution of Hardy Pond, a great pond,
the drainage area of which is situated in the city of Waltham and in
the town of Lexington, such pollution being due to conditions de-
scribed in a report of the metropolitan district commission to the gen-
eral court, printed as house document numbered two hundred and
thirty of the current year.

House, No. 230 of 1937, which is the special report of
the Metropolitan District Commission relative to the
construction of a beach and public bath house at Hardy
Pond in the Lakeview section of Waltham, concludes
that the construction of a beach or bath house, or the
expenditure of funds of the Metropolitan Parks District
for making improvements at this pond, is not advisable.
Apparently this conclusion was based on the opinion
of this Department expressed in a communication to the
Metropolitan District Commission under date of October
30, 1936, which reads in part as follows;

ENGINEER’S REPORT.

. . . The sewerage system of the city of Waltham has not been ex-
tended to the watershed of this pond, and while there are no sewers
discharging directly into the pond the disposal of sewage on the
watershed is such as to have an objectionable effect upon the quality
of the water of this pond. In addition, a portion of the watershed is
used for intensive agricultural purposes, and the drainage from these
areas is likely to foster the growth of microscopic organisms.

The main feeder of this pond drains an extensive swamp, and the
results of the analyses show that the water entering the pond is highly
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colored. The analyses also show that the water at the outlet of the
pond is highly colored and contains a considerable amount of organic
matter and a large number of bacteria. The Department is of the
opinion that the conditions surrounding this pond and the character
of the water are such as to make this pond an undesirable place for
public bathing.

In view of the recommendations contained in House,
No. 230, the recent investigation was not limited to the
pollution of Hardy Pond, as directed in chapter 28 of the
Resolves of 1937, but was extended to reconsider the
possibility of developing this pond for bathing and other
recreational purposes.

Watershed of Hardy Pond

Hardy Pond, sometimes written Hardy’s, is a great
pond in the meaning of the General Laws, as it has a water
surface of approximately 44.5 acres. It is located in the
northerly part of the city of Waltham and has a natural
drainage area, including the surface of the pond, of
approximately 1.21 square miles. Of this total drainage
area, 0.54 of a square mile is located in the town of Lexing-
ton and 0.67 of a square mile is within the limits of the
city of Waltham. Its only outlet, known as Chester
Brook, discharges into Beaver Brook, a tributary of the
Charles River. The run-off from a portion of the natural
drainage area, comprising approximately 0.1 of a square
mile in the Lakeview section of Waltham, south of the
pond is diverted by storm drains to a point in Chester
Brook below the outlet of the pond. Accordingly, the
effective drainage area is estimated to comprise 1.11
square miles, of which 0.57 of a square mile is within the
city of Waltham and 0.54 of a square mile is located
within the limits of the town of Lexington. It also is
estimated that 22.3 per cent of this effective drainage
area is developed for residential purposes, 37.9 per cent
consists of wooded and swamp areas, and 39.8 per cent is
used for pasture or is land under cultivation. The follow-
ing table shows the land utilization on the drainage area
of Hardv Pond:
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Land Utilization on Effective Drainage Area of Hardy Po:
[Square miles.]

__ Residential Wooded Pasture Total Land
Municipality. a™, and Swamp and Culti- Area on

Area. vated Area. Watershed.

Lexington 0.11 0.16 0.27 0.54
Waltham 0.12 0.23 0.15 0.50

Total 0.23 0.39 0.42 1.04
Percentage of total area . 22.3 37.9 39.8 100.0

Population on the Watershed.

According to the census taken in connection with this
investigation, the population on the effective drainage
area of Hardy Pond is 859, of which 189 reside within the
limits of the town of Lexington and 670 in Waltham.
The density of population is estimated to be 826 per
square mile. The recent sanitary survey shows that
within 250 feet of the edge of the pond there are 71 dwell-
ings which are occupied by 231 persons. The density
of population for this latter area is 3,750 per square mile.

Sources of Pollution.
The only sanitary sewers on the natural drainage

area of Hardy Pond are a 10-inch tile sew Ter some 1,050
feet in length in Lake Street and 400 feet of 8-inch lateral
tile sewer in Bowdoin Avenue and in the upper end of
Lake Street, in the city of Waltham. Ten houses, oc-
cupied by some 34 persons, are connected to these sewers
which have an ultimate outlet into the South Metropoli-
tan Sewerage System. These sewers are located in that
portion of the drainage area which is diverted from Hardy
Pond and are shown on a map 1 accompanying this report.
At all of the houses and other buildings on the effective
drainage area, sewage and sink drainage are disposed
of in cesspools, septic tanks or privies, and in some cases

Map filed with Clerk of the House for transmission to the legislative
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chemical closets are used, the contents of which are dis-
posed of in the ground in the vicinity of the dwellings.
The number of private sewage disposal works located
within 300 feet of the shore line of the pond is shown in
the following table:
Location of Private Sewage Disposal Works in Relation to the Shore Lint

of Hardy Pond.

Distance from Shore Line (Feet). Number. Per Cent.

10 to 25 20 13.6
25 to 50 27 18.4
50 to 100 22 15.0
100 to 200 62 42.1
200 to 300 16 10.9

Total 147 100.0

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, and that some of them result in direct
pollution by the overflow of sewage and other polluted
matter.

Information obtained from the city engineer’s office
of the city of Waltham indicates that, when the Lake
Street sewer was constructed, a future extension to points
on the south, west and north sides of Hardy Pond was
anticipated. Recent examinations show that it would
be impracticable to extend this sew Ter to intercept sewage
from houses in the low-lying areas adjacent to the north
side of the pond by gravity, but that sewer connections
could be made with these houses if the Lexington Street
sewer, which now terminates at Lake Street, were ex-
tended northward to Trapelo Road and thence westward
in said road to Hardy Pond Road on the north side of the
pond. Such construction, however, would be costly due
to extensive ledge excavations.

Information obtained from the city engineer of Wal-
tham also would indicate that the construction of a storm
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drainage system in the vicinity of Hardy Pond has been
completed. The location of this system of storm drains
and the points of discharge into the pond are shown on an
appended map. 1 Plans for a system of storm drains in
that area tributary to Hardy Pond in the town of Lexing-
ton have been prepared, but no actual construction is
contemplated at present.

In view of these conditions, it is to be expected that
for some years in the future Hardy Pond will continue to
be polluted by the wash from streets, barnyards, pasture
land and truck gardens, and from inadequate works for
the disposal of sewage and sink drainage.

Physical Characteristics of Hardy Pond.
The control works at the outlet of Hardy Pond con-

sist of a concrete sill on Chester Brook, which is at eleva-
tion 202.5, Waltham city base, and 6 inches lower than
the elevation of the control maintained previous to 1934.
The capacity of the pond at the elevation of the sill is
approximately 49.3 million gallons. From the information
available, it appears that, with the control sill at eleva-
tion 203.0, the pond rose during periods of heavy run-off
to such a level as to cause flooding of some of the premises
along the northerly shore of the pond, and that for this
reason the old sill was removed and the present sill,
forming a part of a concrete structure which serves as a
roadway over the brook, was
under a Federal relief project.

installed in the year 1934,

The made in connection with the recent investi-
gation shows that the pond is comparatively shallow
throughout the greater part of its area, the average depth
of water being only 3.4 feet and the maximum depth
5.0 feet. The following table shows the area and capacity
of Hardy Pond at various elevations;

Map hied with Clerk of the House for transmission to the legislative committee,to the legislative committee
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Area and Capacity of Hardy Pond at Various Elevations.

Area of Pond Capacity of PondElevation above Waltham City B. IE, Acres). (Million Gallons)

204

56.6845203

44.45 49.33>O2

42.2043.01

201

1-34

43199

10.14198

Concrete sill

An examination of the shores and the bottom of the
pond shows that the entire area consists of shallow flow-
age which is unsuitable for development for recreational
purposes, and that the bottom of the pond contains
deposits of mud of considerable depth. In this connec-
tion it should be stated that the soundings showed mud
deposits varying from 5 to 19 feet, with an average depth
of about 10.5 feet. It is estimated that to remove the
mud from this pond the dredging of some 750,000 yards
would be necessary. That the muddy condition of the
bottom of this pond has long been known is shown by
the report of a committee on supply of pure water in
1872, in which the use of Hardy Pond as a source of
water supply for the city of Waltham was considered.
The following is quoted from this report:

. . . The water is moreover of shallow depth, averaging about 6
feet, of poor quality, while the mud at its bottom varies from 10 feet
in depth inshore to 36 feet in depth in the center.

Yield of Pond.

In order to estimate the yield of the watershed tribu-
tary to Hardy Pond, measurements were made of the
flow of the water from the pond and the loss in storage
during the period of the investigation, and a study was
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made of the amount of precipitation recorded at the rain
gage at the Waltham water works pumping station. A
weir was installed during the investigation at the outlet
in Chester Brook, the crest of which was at elevation
203.0 feet above Waltham city base. Daily observations
of the flow over this weir were made during the period
from July 5 to September 25, inclusive, and, in addition,
measurements wr ere made of the leakage by the weir,
which was found to approximate 3,000 gallons per day.
The weekly yield, as estimated from all observations, is
shown in the following table:

Yield of Hardy Pond.
[Gallons per day.)

“ j
n . \ anations in

Date (1937). Amounts of Net Yield.
Irom Fond. Water in storage

June 22-29 162,000 -299,000 -137,000
June 30-July 6 ...

. 80,000 -1,058,000 -978,000

July 7-13 43,000 -46,000 -3,000
July 14-20 21,000 -207,000 -180,000

July 21-27 3,000 -161,000 -158,000

July 28-Aug. 3 . 0 -69,000 -69,000

Aug. 4-10 0 +115,000 +115,000

Aug. 11-17 0 -368,000 -368,000

Aug. 18-24 0 +209,000 +209,000
Aug. 25-31 31,000 +598,000 +629,000
Sept. 1-7 43,000 +138,000 +lBl,OOO

It is to be noted from this table that there were nega-
tive yields during seven of the eleven weeks of observa-
tion. During the period from July 26 to August 27 no
water overflowed from the pond, and the evaporation
exceeded the run-off.

In order to compare the yield of this pond during
June, July and August of 1937 with yields to be expected
under different rainfall conditions, a study was made of the
rainfall as recorded at the Waltham water works pump-
ing station during the past fifteen years, the results of
which are shown in the following table:
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Inches of Rainfall Recorded at Waltham Water Works Pumping Station.

June. July. | August. Total.

1923-1937.
Maximum rainfall . 8.12 5.19 8.52
Minimum rainfall ... 1.46 0.84 1.22
Averagerainfall . . 3.62 2.99 3.83 10.44

1937.

Rainfall 3.79 0.95 5.29 10.03

An examination of the above table shows that the
average rainfall for the period of June, July and August
for the past fifteen years was practically the same as
that for a similar period of 1937, but that the minimum
rainfalls were considerably less than those during the re-
cent investigation. Under the circumstances, it may be
assumed that net jdelds considerably less than those of
1937 may be expected in connection with Hardy Pond.

Sanitary Condition of Hardy Pond

As a part of the recent investigation, numerous samples
of water were collected from Hardy Pond for chemical
analysis and bacterial and microscopical examinations.
The results of the bacterial examinations, which are
shown in the tables appended, indicate the presence at
times of considerable numbers of bacteria characteristic
of pollution, particularly in the vicinity of Hardy Pond
Road, near the outlet of the pond and along the north-
westerly shore of the pond. The presence of these bac-
teria probably was due to storm water entering the pond
through drains, and the pollution natural to a large popu-
lation in the vicinity where sewage is disposed of in the
ground in cesspools and other private works. The results
of the analyses, copies of which also are appended, show
that the water in the pond during the period of the in-
vestigation was considerably colored and turbid, and
contained a large amount of organic matter, a condition
probably due to the swamp lands adjacent to the pond on
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the northwest and to the swamp areas in Lexington,
drainage from which reaches the pond through the main
inlet brook. The results of the microscopical examina-
tions show that the water throughout the period of the
investigation contained large numbers of microscopical
organisms which in addition to causing color and tur-
bidity are known at times to impart a disagreeable odor
to the water.

The temperature of the water during July and August
ranged from 74° F. to 88° F., and the averagfe temperature
for this period was 78° F. Because of the shallow flowage
in Hardy Pond, deep deposits of mud, pollution of the
watershed, and the high temperature of the water during
the summer months, conditions are very favorable for
the growth of aquatic plants and microscopical organisms,
which are undesirable in any body of water used for pub-
lic bathing. Experience has shown that the growth of
microscopical organisms may be retarded by frequent
applications of certain chemicals under the direction of
chemists and engineers skilled in such matters, but that
it is not practicable to control the growth of aquatic
plants except by dredging to depths of 8 feet or more,
the cost of which in connection with Hardy Pond would
be excessive.

Recreational Uses of Hardy Pond.

The results of the recent examination show that during
the summer of 1937 Hardy Pond was used for recreational
purposes chiefly by the population residing in the vicinity
of the pond, and that there was practically no boating
on the pond, only seven row boats being available. The
pond is used to some extent for fishing, particularly for
horn pout, and historical records indicate that in past
years perch and pike were abundant in the pond. During
the recent investigation the use of the pond for public
bathing appeared to be limited to a bathing beach at the
end of Shore Road, where a sandy area has been prepared
by the city of Waltham. The largest number of bathers
recorded during the bathing season of 1937 was 25 on
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July 8, when the air temperature reached 98° F. In-
quiries indicated that some of the children in the vicinity
had been forbidden by their parents to bathe in this pond
in view of the unfavorable report published as House
Document No. 230 of 1937, and that it is the practice
for the older children to bathe in Walden Pond in
Concord, some seven miles from Hardy Pond. Other
bathing places in the vicinity of Hardy Pond are at Forest
Grove on the Charles River, where a bathing place has
been established by the city of Waltham, and the Charles
River adjacent to the Stony Batter playground. Bathing
facilities also are available in the neighboring towns of
Concord and Lexington, and in Arlington and Belmont.
Because of these various bathing places which are avail-
able to the public, it is doubtful if Hardy Pond would be
used to any considerable extent for bathing except by
the population residing in the immediate vicinity of the
pond, even if suitable bathing conditions and facilities
were provided. Under the circumstances, Hardy Pond
does not appear to be a desirable site for the development
of a bathing beach by the Metropolitan District Com-
mission. Should the city of Waltham desire to provide
bathing facilities at this pond, consideration should be
given to the construction of a bathing pool near the pond,
as the cost of construction probably would be considerably
less than the cost of developing the pond for the purpose.
The most favorable site for a bathing place at Hardy
Pond is on the easterly side of the pond, which at the
present time is undeveloped for residential purposes, but
a bathing beach at this site, even if the deep deposits of
mud were removed and the area were covered with sand
and gravel, might be undesirable because of the odor and
the excessive color of the water.

Summary and Recommendations.
While Hardy Pond is located adjacent to a populated

section of the city of Waltham, it is not suitable in its
present condition for public bathing or for boating and
other forms of recreation because of the pollution of the
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watershed, the shallow flowage, abundant growths of
aquatic plants, deep deposits of mud, high color of the
water, and the limited yield.

The investigation under chapter 28 of the Resolves of
1937 shows that this pond could not be adequately
developed for recreational purposes except at a cost
greatly in excess of the value of the benefits to be derived,
and that, even if it were developed for bathing purposes,
its use would probably be limited to the population re-
siding in the immediate vicinity of the pond, as bathing
facilities are now provided near the central part of Wal-
tham and in all neighboring municipalities. Accordingly,
its use for bathing cannot be considered as a metropolitan
need.

The pollution of Hardy Pond probably cannot be
prevented, even by the extension of the sewerage system
of the city of Waltham, the cost of which would be exces-
sive, unless pollution from storm drainage and from pri-
vate sewage disposal works also is prevented. Under the
circumstances, it is not recommended that Hardy Pond be
developed for recreational purposes, and that, if additional
bathing facilities are to be provided in the vicinity, the
city of Waltham consider the construction of a suitable
artificial swimming pool.

The field work under this resolve was under the direc-
tion of Mr. Joseph C. Knox, Assistant Sanitary Engineer
of this Department. Acknowledgment also is made of
the assistance rendered by the officials of the city of
Waltham and the town of Lexington.

Respectfully submitted

ARTHUR D. WESTON,
Chief Engineer.
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