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I Che Commontoealth of Massachusetts

I

Department of Public Health,
State House, Boston 33, December 6, 1960.

Lawrence R. Grove, Clerk of the House of Representatives, State House, Boston
Massachusetts

Dear Sir : I have the honor to submit the report required by
the provisions of chapter 53 of the Resolves of 1960 entitled “Special
Report of the Department of Public Health relative to an Investiga-
tion and Study of the Waters of the Merrimack River in the Area
of the City of Lowell”.

Very truly yours,

ALFRED
Commissioner.

L. FRECHETTE, M.D.





SPECIAL REPORT OF THE DEPARTMENT OF PUBLIC
HEALTH RELATIVE TO AN INVESTIGATION AND
STUDY OF THE WATERS OF THE MERRIMACK

i RIVER IN THE AREA OF THE CITY OF LOWELL.

December 5, 1960.

To the General Court of Massachusetts

In accordance with the provisions of chapter 53 of the Resolves
of 1960, the Department of Public Health has investigated and
studied the condition of the waters of the Merrimack River and
the disposal of sewage and industrial wastes in the river from the
New Hampshire state line to the Pawtucket dam in the city of
Lowell and submits the following report:

Chapter 53 of the Resolves of 1960 is as follows:

Resolved, That the department of public health is hereby authorized and di-
rected to make a study and investigation of a portion of the Merrimack river,
beginning at a point referred to as the Pawtucketville dam in the city of Lowell
and running northerly to the New Hampshire line, with reference to the pollution
of its waters and the causes for such condition.

Said department shall report to the general court the results of its study and
investigation and its recommendations, if any, together with drafts of legislation
necessary to carry its recommendations into effect by filing the same with the
clerk of the house of representatives on or before the first Wednesday in De-
cember in the current year.

Approved May 14, 1960.

During the last few years, the city of Lowell has been unable to
g| obtain from, its many wells an adequate supply of water, having a

low iron and manganese content, to meet its needs and a reasonable
reserve. As a result of being unable to find a suitable ground water
source, the city is now turning its attention toward the use of the
Merrimack River. On October 2, 1959, the Department of Public
Health, in a communication to the Lowell city manager, stated
“The Department is of the opinion that the Merrimack River above
Stony Brook is a suitable source of water supply for the city of
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Lowell if adequate treatment facilities are provided.” The intake
to the proposed treatment works would be located on the easterly
shore of the Merrimack River, upstream from Stony Brook. This
would place the intake at least 0.6 mile above the existing, outdated,
slow sand filters.

During the spring and summer of 1960, personnel of the Division
if Sanitary Engineering conducted a house to house survey of the

methods of waste disposal at all possible sources of pollution to the
river.

The Merrimack River, the second largest stream in New England
has a total drainage area of 5,006 square miles of which 1,208 square
miles are within the Commonwealth of Massachusetts, and 3,798
square miles are in the State of New Hampshire. The Merrimack
River, as such, starts at the confluence of the Pemigewasset and the
Winnipesaukee rivers in Franklin, New Hampshire, and flows in a
general southerly direction through the central portion of the State
of New Hampshire to the New Hampshire-Massachusetts line. In
Massachusetts, the Merrimack River flows in a general southeast-
erly direction through the town of Tyngsborough to the city of
Lowell, where it turns in a general northeasterly direction and flows
to the Atlantic Ocean between the city of Newburyport and the
town of Salisbury.

This report is concerned with the condition of the river in that
portion from the New Hampshire state boundary to the Pawtucket
dam in the city of Lowell. The distance between these two points is
approximately 9.75 miles. The drainage area of the river, at the
Pawtucket dam, is approximately 3,924 square miles. Fifty per
cent of the time the flow in the river is equal to, or greater than,
2,780 million gallons per day. Ninety-eight per cent of the time the
flow at the dam is greater than 353 million gallons per day. It can
be seen from the above that there is a large amount of water flowing
at all times through the river channel in this section.

If pollution mixed adequately with all of the water flowing
down the channel, on most occasions there would be very little
noticeable effect with the exception of the bacterial content. Such
is not the case, however, and the pollution, upon discharging to the
river, does not mix with the entire flow but rather mixes with only
that portion flowing near the banks. The pollution is more con-
centrated along the banks in the vicinity of the outfall pipe and,
in some cases, can be observed by the naked eye to trail along the
bank for a distance of 1,000 feet or more. This condition tends to



1961.] HOUSE No. 2927. 4

magnify the effect of the pollution in the river. Most of the sources
of pollution are concentrated along the small tributaries to the main
river. Further, the concentration of pollution is near the mouth of
these tributaries.

Pollution from New Hampshir

The nearest source of significant pollution above the New Hamp-
shire-Massachusetts line is approximately 3.2 miles. This consists
of a combined storm water and sanitary sewer with a diameter of

$ about ssification of Salmon Brook by the
Pollution Control Commission, the

Sine
New England Interstate I ission, the
State of New Hampshire has put in effect an abatement control
program. As a result, the city of Nashua engaged a consulting
engineer who completed a study and prepared plans for a sewerage

At the present time, a sewage treatsystem and treatment plan

ment plant with a capacity of approximately 3 million gallons per
day is under construction. T1 is treatment plant will receive the
sewage and wastes now being discharged to the Merrimack River
near the mouth of Salmon Brook.

Pollution in IN lassachusetts

use survey conducted during the
mrees of pollution have been found

As a result of a house to h
past summer, a large number of;
and located. Table I 1 is a listin:
table lists the sources from the
Included as Appendix I 1 is a ms

f these sources of pollution. The
ite line to the Pawtucket d

i on which the sources of pollution
are numbered in accordance with the numbers appearing in Table' I 1

Tyngsborough.

28 sources of pollution; all butThe town of Tyngsborough ha
five of these are from individual
sewage. The sources are conce

houses which discharge domestic
itrated near the Tyngsborough
3 Flint pond outlet.abridge in the general vicinity of tl

Chein FORD

•oximately 18 sources of pollution,
individual houses while five are

The town of Chelmsford has app
Thirteen of these sources are iron

from industries or establishments discharging large volumes of

1 May be obtained in office of Division of Sanitary Engineering, Department of PublicHealth, Room 511
State House, Boston, upon request.
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domestic sewage. These sources are concentrated along Stony
Brook, Deep Brook, and in the North Chelmsford portion of the
town.

Lowell.
The city of Lowell has approximately 11 sources of pollution.

Four of these are from individual houses while seven are from muni-
cipal sewers, restaurants or industries.

Conditions of the Stream.
Listed in Table 2' are the results of the chemical analysis and

bacterial examination of samples of water collected from the
Merrimack River at the Tyngsborough bridge by the Department of
Public Health. Listed in Table 3 1 are the results of the chemical
analysis and bacterial examination of samples of water collected
from the Merrimack River at a point near the present Lowell
Water Works. This latter sampling station is a co-operative sam-
pling station which is one of 50 in the U. S. Public Health Service’s
Water Quantity Sampling Network. The U. S. Public Health
Service provides the equipment and pays for the maintenance
The Lowell Water Department, together with personnel of the
Massachusetts Department of Public Health, operates the station

Samples are analyzed by both the Lawrence Experi: Station,

of the Division of Sanitary Engineering, and the Taft Sanitary
Engineering Center in Cincinnati, operated by the U. S. Public
Health Service.

ion at the Tyngsborough bridgeplir)et

was chosen because it is the closest convenient point to the state
line, and also because of the mixing caused by the bends in the
stream just above the bridge. At this station samples are collected
once per month during the months of June through October.

The sampling station at the water works was chosen because the
sampling equipment was protected from the weather and from
vandals. Samples are collected at this station weekly. Analyses,
in addition to those listed in the table, are made but have not been
included since they do not reflect the suitability of the waters for
their intended use. The determinations which have been deleted
from, the table are radioactivity determinations, plankton popula-
tion, organic chemicals and other chemical determinations.

1 May be obtained in office of Division of Sanitary Engineering, Departmentof Public Health, Room 5111
State House, Boston, upon request.upon request
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Probably the most significant determination shown in the two
tables is that of the coliform bacteria. Coliform bacteria are present
in the digestive tract of all warm-blooded animals and, to a lesser
degree, in soils. In the tables, the density of the coliform bacteria
is listed as MPN/per 100; that is, the most probable number per
100 milliliters.

At the Tyngsborough Bridge Station, called “Station II” on the
map in Appendix I, the coliform density varied from 2,300 to 240,000
MPN/per 100. The median value (50 per cent of the results were
above and 50 per cent were below) was 24,000. At the sampling

wstation, located at the Lowell Water Works, called “Station III”
in Appendix I, the MPN/per 100 varied from 8 to 3,500 with a
median value of 220. Based on the above, it appears that the river
improved in quality from the Tyngsborough bridge to the water
works. It must be pointed out here that collecting a sample from
one point in a wide channel may not represent the true picture of
pollution or quality of the river. As pollution tends to hug the banks
of the river, it may be anticipated that for a short distance below
sources of pollution, the water near the banks would appear to be of
lower quality than that in the center of the channel. The main
channel of the river, and therefore the major volume of wmter
flowing in the river, tends to weave from side to side depending on
whether it is going around corners or meeting obstacles in the bottom
of the river itself. It is, therefore, very difficult to sample a stream
the size of the Merrimack and show the true quality of the water.
To approach the desired results, it would be necessary to sample
the stream at three or four poin
pling station. In most cases t

across the channel at each sam-
: samples at the Tyngsborough

bridge were collected from mid-channel, and those at the Lowell
Water Works were collected toward the easterly bank. It may be
expected that the water on the westerly shoreline at the water works
sampling station wr ould show a significantly higher pollution because
of the industries and number of sources located in the North Chelms-
ford area. The U. S. Public Health Service sampling station at the

||water works was located on the easterly bank to avoid showing the
increased pollution in Massachusetts and more nearly approximate
the water quality at the state line.

Remedial Action.
A report, Senate, No. 550 of 1947, incorporates a complete study

of the disposal of sewage in the Merrimack River Valley. In this
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report it was recommended that a regional sewerage system and
treatment plant be established in the Lowell area. This sewerage
system and treatment plant would effectively remove the improperly
treated wastes from the river in the towns of Chelmsford, Tewks-
bury, Dracut, Billerica and the city of Lowell. The establishment
of such a regional system and treatment plant outlined in the Senate
report would not receive sewage and industrial wastes from Tyngs-
borough. At the time of the 1947 report the town of Tyngsborough
had a population of approximately 1,495. At the present time this
population is over 3,000. It is now questionable whether or not the
sources of pollution in the Tyngsborough Center area are sufficient
to require connection to the regional system rather than construc-
tion of disposal works on individual lots.

This question should be dealt with properly by a consulting
engineer who may be engaged by the town to deal with this problem.
Chelmsford and the city of Lowell should engage a consulting
engineer to prepare a report and plans for the proper disposal of
wastes in those areas where a municipal sewerage system is indi-
cated. Those sources of pollution, which are from summer camps
or houses in sparsely settled areas along the river banks, can be
eliminated in almost all cases by the installation of a proper septic
tank and subsurface leaching system. The boards of health of the
towns and cities have ample authority under section 122 of chapter
111 of the General Laws to require the above. The Department of
Public Health also has jurisdiction over such matters under its
Rules and Regulations established under section 5 of chapter 111,
as amended. It is normally more expedient and effective, however,
for local authorities, rather than the State, to take the original
action.

Conclusion
1. There are 57 sources of pollution to the Merrimack River

between the New Hampshire-Massachusetts state line and the
Pawtucket dam in the city of Lowell.

2. Of these sources of pollution, the majority are from summer
camps or individual houses.

3. The towns of Tyngsborough and Chelmsford and the city of
Lowell should engage consulting engineers for the purpose of study-
ing and preparing plans for the establishment of municipal sewerage
systems, trunk lines and sewage treatment plants. It is recom-
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mended that the town of Chelmsford and the city of Lowell carry
on this study on a regional basis.

4. In those areas where a municipal sewerage system is not
warranted, the boards of health of the city and towns should take
action to require the installation of proper septic tank and sub-
surface leaching facilities.

Respectfully ;übmitted

DEPARTMENT OF PUBLIC HEALTH.I
Alfred L. Frechette, M.D.

Commissioner of Public Health.
Gordon M. Fair, 8.5., Dr.lng
William H. Griffin, D.M.D.,
Paul J. Jakmauh, ALL).,
Hugh R. Leavell, M.D.,
Charles F. Wilinsky, M.D.,

Public Health Council.

I




