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Cf)t Commontoealtj) of Massachusetts

REPORT OF THE SPECIAL COMMISSION RELA
TIVE TO THE DISCHARGE OF SEWAGE 
INTO BOSTON HARBOR AND ITS TRIBU
TARY WATERS.

To the General Court.

The special commission appointed under the provi
sions of chapter 29 of the Resolves of the year 1929, to 
investigate and report relative to the discharge of sewage 
into Boston Harbor and its tributary waters, with a 
view to the elimination of resulting nuisances and objec
tionable conditions, has made the investigations required 
by the resolve and desires to submit the following report.

The resolve under which this investigation has been 
carried on is as follows:

Resolved, That a special unpaid commission, to consist of the 
commissioner of public works or an associate commissioner desig
nated by him, the commissioner of public health or a representative 
of his department designated by him, the commissioner of the metro
politan district commission or a representative of his commission 
designated by him, the health commissioner of the city of Boston 
and the commissioner of public works of the city of Boston, is hereby 
authorized and directed to consider the general subject of the dis
charge of sewage into Boston harbor and into the rivers and estuaries 
tributary thereto, inside or west of a line drawn from Grovers Cliff 
in the town of Winthrop to Point Allerton in the town of Hull, and 
to consider what changes, if any, may be necessary in any of the 
present systems of sewerage or sewage disposal in territory tributary 
to the said’harbor, rivers or estuaries, in order to prevent nuisances 
or to remove objectionable conditions. It shall be the duty of said



special commission first, to examine the waters and shores of the 
harbor and of the rivers and estuaries tributary thereto to determine 
their sanitary condition and what changes, if any, may be necessary 
or desirable to relieve the pollution of any of these waters; second, to 
examine the systems of sewerage and sewage disposal tributary to 
said harbor, rivers and estuaries; third, to recommend such addi
tions, enlargements, diversions or improvements in any of the present 
sewerage systems or sewage disposal works as in its opinion are neces
sary or desirable to prevent objectionable pollution of said harbor, 
rivers or estuaries, or the creation of objectionable conditions therein. 
Said special commission may employ such engineering and other 
assistance, and may incur such expenses as may be necessary to carry 
out the purposes of this resolve, and for said purposes may expend 
such sums not exceeding in the aggregate fifty thousand dollars, of 
which twenty thousand dollars may be expended in the current fiscal 
year after an appropriation has been made therefor, and thirty thou
sand dollars in the fiscal year of nineteen hundred and thirty in antici
pation of an appropriation of said amount to be made in that year. 
The cost of this investigation shall be paid one third each by the cities 
and towns in the metropolitan sewerage district, north system, metro
politan sewerage district, south system, and the city of Boston, and 
the state treasurer is hereby directed to assess the same in accordance 
with the provisions of law relative to assessments upon said districts 
and assessments for the state tax. Said special commission shall 
report to the general court the results of its investigations and its 
recommendations relative thereto, together with maps, plans and 
estimates of the cost of any changes in existing sewer systems or out
lets or sewage disposal works that it may deem necessary or desirable, 
and drafts of legislation necessary to carry its recommendations into 
effect, by filing the same with the clerk of the senate on or before the 
first Wednesday of December, nineteen hundred and thirty.

Soon after the passage of the resolve the Commission 
organized with Mr. Richard K. Hale, Associate Commis
sioner of Public Works, as chairman, and Francis H. 
Kingsbury as secretary. Subsequently the Commission 
appointed a Board of Engineers and Experts from the 
departments mentioned in the resolve to carry out the 
necessaiy investigations. The Commission has held 
meetings from time to time during the progress of the 
investigation, has examined the harbor and sewer outlets 
therein, and has considered carefully the report of the 
engineers which is attached hereto and forms a part of 
this report.



In the course of the examination many analyses have 
been made of the waters of the harbor in all parts of its 
area and also of the tributary streams and estuaries. 
The analyses have covered all seasons of the year and 
have included determinations of the quantity of dissolved 
oxygen present in the harbor waters, the quantity of 
organic matter so far as expressed by the albuminoid 
ammonia, and the numbers of bacteria, including the 
Colon group. The variation in the quantities of dissolved 
oxygen present in the water is the best available measure 
of the extent to which it is affected by the pollution which 
the harbor receives. The quantity of dissolved oxygen 
present in the harbor waters as shown by the tests varies 
with the seasons, being highest in the winter and spring, 
and lowest in the late summer and fall. The results of 
the tests for dissolved oxygen during the past two sum
mers have shown an ample margin of safety in the 
oxidizing capacity of the water to care for the pollution 
which it now receives. In all parts of the harbor, except 
for limited areas in the immediate vicinity of the three 
main sewer outlets, the quantity of dissolved oxygen 
present in the water was ample, and indicates no present 
danger, under such conditions as have existed in the past 
two years, of any objectionable conditions likely to result 
from the pollutions which the harbor now receives.

The most notable evidence of pollution was found in 
the inner harbor and in some of the estuaries tributary 
thereto, especially in South Bay and Fort Point Channel, 
where objectionable conditions have been serious at 
times in recent years and appear to be growing worse. 
The subject of improving South Bay and Fort Point 
Channel is under consideration by a commission instructed 
to report to the Legislature of 1931. The Neponset 
River also is very seriously polluted, the objectionable 
conditions for the most part occurring in the course of 
the river before it enters the harbor. A sewer is now being 
constructed along the river to remove the objectionable 
pollutions which it now receives into the South Metro
politan sewerage system.



The results of the examinations of the three principal 
sewer outlets in the harbor show no material change in 
the conditions about them as compared with other years.

The sewage collected by the Boston main drainage 
system is delivered to reservoirs at Moon Island during 
the incoming tide, and is discharged during the second 
and third hours of the outgoing tide into a channel of ' 
large volume which passes around the southwestern end 
of Long Island and between Long and Rainsford islands 
and thence to sea. The area of sea water affected by the 
sewage amounts to from 300 to 700 acres, depending upon 
various circumstances, especially the velocity of the wind, 
and at its extreme limits the presence of sewage is notice
able for 2{ miles from the outlet. The grease and oil in 
the sewage spread in a very thin film over a somewhat 
larger area than is noticeably affected by the sewage, 
and this area seems to have increased over previous 
years, due, perhaps, to the presence of a somewhat 
larger amount of oil in the sewage, probably coming 
largely from the washings of streets. Sewage from this 
outlet is discharged at about the level of low tide, and the 
system has been in operation without material change 
since 1884.

At Deer Island, the outlet of the North Metropolitan 
sewerage district, the sewage is discharged continuously 
at all stages of the tide at an average rate of about 
3,500,000 gallons per hour. The outlet is located at a 
depth of some 40 to 60 feet below low tide off the south
erly end of Deer Island in a rapid current which flows 
toward the inner harbor in a westerly or northwesterly 
direction on the incoming tide, while on the outgoing tide 
the sewage is carried directly to sea. Conditions about 
this outlet do not appear to have changed since the out
let was relocated and extended to deep water in the year 
1917.

At Nut Island, or Peddocks Island, outlet sewage is 
discharged into a rapid tidal current at three points, one 
being about one mile due north of Nut Island, another 
1,500 feet easterly therefrom, and the third, used only at



times of storm, in the channel between Nut Island and 
Peddocks Island at a distance of about 1,500 feet from 
Nut Island. On the incoming tide sewage flows around 
the southerly end of Peddocks Island toward Hingham 
Bay, and is dispersed in the sea water ordinarily within 
a distance of 1.5 miles from the outlets. On the outgoing 
tide sewage flows northeasterly toward the sea, and is 
rarely noticeable beyond the point where the channel of 
Nantasket Roads is joined by the current flowing through 
Hull Gut from Hingham Bay. There appears to be no 
material change from earlier years in the conditions 
affecting this outlet.

Such comparisons as have been practicable of the 
general condition of the harbor waters in previous years 
with those existing during the period of this investigation 
in 1929 and 1930 show a gradual but very slight deteriora
tion in the general character of the harbor waters, but at 
such a slow rate that, judging from these results, there is 
no reason to anticipate any very serious deterioration in 
the harbor waters for many years to come.

While the bulk of the sewage now discharging into the 
harbor comes from the three principal sewer outlets, the 
harbor is also polluted from other sources; chief among 
these are the overflows of mingled sewage and storm 
water from combined sewers at times when the amount 
of rain water or melting snow entering the sewers exceeds 
the capacity of the main systems. The amount of this 
pollution is probably considerable, especially in wet 
years, and affects chiefly the waters in the inner harbor 
and the estuaries tributary thereto.

The period covered by this investigation from June, 
1929, to the present time has been characterized by one 
of the greatest droughts in eastern Massachusetts that 
has ever been recorded, a condition which has been 
general throughout most of the United States. Under 
these conditions the main sewerage systems have been 
able to receive and remove to the main outlets in the 
lower part of the harbor a large proportion of the rainfall 
on their tributary watersheds, and a relatively small



amount has found an outlet through the storm overflows 
of combined sewers in those parts of Boston, Cambridge, 
Somerville, Chelsea and Everett served by combined 
systems of sewers. In ordinary years the rainfall is some 
40 per cent or more in excess of that recorded during this 
very dry period, and in very wet years the amount of 
water finding its way to these sewers would be nearly 
twice as great. The small amount of rainfall which the 
combined sewers have received in addition to the sew
age has been such as to keep overflows at a minimum, so 
that, while there has been no great change in the amount 
of sewage, including storm water, discharged at the main 
outlets in the lower harbor, there has been undoubtedly 
a very great reduction in the quantity of sewage and 
storm wrater discharged through overflow outlets into the 
inner harbor and its estuaries. The same conditions 
which have reduced greatly the overflow of sewage 
from the combined systems have no doubt diminished 
also the quantity of surface water discharged from storm 
water drains in the region about the inner harbor and its 
estuaries which ordinarily carry much refuse from streets 
and yards, notwithstanding the amount of street clean
ings removed from the thoroughfares, especially in the 
more densely populated areas. A notable amount of 
pollution also enters the harbor in the sewage and other 
refuse discharged from vessels and from wharves along 
the water front which cannot readily be connected with 
the sewers, as well as in water used for washing in manu
facturing and other establishments, some of which con
tain considerable quantities of organic matter. Much 
refuse is also thrown into the harbor or is washed into 
its waters from dumps along its shores or the shores of 
its estuaries.

In consequence much floating matter finds its way 
into the harbor at all times, most of it undoubtedly from 
sources other than the main sewer outlets. Some of this 
floating matter inevitably finds its wray to the shores, 
but an examination of the shores has not shown seriously 
objectionable conditions by reason of the deposit of



floating matters from the sewage. The floating matters 
derived from sewage are chiefly grease balls, a few of 
which have been noted along the shores, especially in the 
winter season. It will be practicable to screen the 
sewage at the various sewer outlets, as is done at many 
points where sewage is discharged in the coastal waters, 
and thus remove grease balls and the larger floating 
matters from the sewage. Such treatment of the sewage, 
however, would not decrease to a noticeable extent the 
amount of floating matter present in the various parts of 
the harbor, or the noticeable effect of the sewage on the 
harbor waters, since the general character of the floating 
matters in the harbor indicates that they probably come 
mostly from the other sources of pollution already men
tioned. Judging from the observations of the past two 
years the improvement in the condition of the harbor 
waters that might be effected by screening the sewage 
discharged at the three principal sewer outlets does not 
seem likely to warrant the expense. Nevertheless, the 
conditions in other years may be less satisfactory, owing 
to the fact that the present investigation has been 
carried on during a very dry period, the driest for many 
years, when the quantity of sewage and waste matters 
entering the harbor at points other than the three main 
sewer outlets has probably been at a minimum. In 
other years, and especially as the population grows 
and the amount of sewage and waste discharged into 
the harbor increases, screening may be found worth 
while, provided it will postpone the time when it will 
become necessary either to treat the sewage in the 
neighborhood of the main outlets or convey it farther 
out to sea.

Rough estimates of the cost of either method of ulti
mately disposing of the sewage are given in the report 
of the engineers, the results indicating that discharge 
of the sewage at sea, provided a suitable outlet or out
lets can be found, is likely to be much less expensive 
and more satisfactory than any plan of treatment at 
or near the main sewer outlets.



Examinations of the present sewerage systems of the 
Boston main drainage and Metropolitan districts show 
that the capacity of the sewers is in general sufficient 
for present needs, and in view of the fact that the main 
sewerage systems are under the control of efficient 
engineering departments, any need of supplementing 
main sewer systems will no doubt be called to the atten
tion of the proper authorities in sufficient season to 
prevent the occurrence of seriously objectionable condi
tions. The Commission believes it is most important, 
however, that the work of separation of sewage from 
storm water be extended to all the cities and districts 
in which combined sewers are now in use with over
flows into the inner harbor or any of its estuaries. The 
elimination of the storm waters from the sewage in 
those municipalities still having combined systems in 
the North Metropolitan district would reduce materi
ally the pollution of the inner harbor, and would have a 
tendency to postpone the very substantial cost of dupli
cating a large part of that system that must otherwise 
be undertaken within a comparatively few years. It is 
of especial importance that separation be continued 
in all of the territory tributary to the Charles River 
Basin as rapidly as practicable, in order to prevent 
any danger of more serious pollution of this great water 
park located practically in the center of the Metropoli
tan district. Analyses of its waters show considerable 
evidence of pollution, even in the past two very dry 
years, and it is probable that further deterioration will 
occur unless the discharge of sewage into the river or 
the basin be reduced and kept at a minimum. The 
separation of sewage from storm water, especially in 
the districts tributary to the high level sewer, will 
relieve that sewer of a considerable part of the flow of 
storm water which it now receives, and which might 
properly be discharged into storm water channels.

In view of the large and growing population in the 
region about the harbor it is probably inevitable that 
the pollution of the harbor waters will gradually increase



in the future, and if continued will in time make neces
sary a change in the present methods of sewage disposal. 
The investigation of the past two years has been carried 
on under abnormal conditions, when the pollution of 
the harbor was likely to be less noticeable than at other 
times, and under the circumstances the Commission 
recommends that the harbor be examined in future 
from tune to time at regular intervals in order that any 
serious deterioration in the condition of its waters may 
be detected and any necessity for changes in the sewer 
outlets may be noted in sufficient season to prevent the 
occurrence of seriously objectionable conditions.

The investigations of the past two years have shown 
that the effect of the pollution of the harbor is most 
noticeable in the months from July to September, and 
the investigation may reasonably be confined to an 
examination of the harbor waters in those months. 
Such investigations should, in the opinion of the Com
mission, be made as often as once in every three to 
five years, unless subsequent experience shall show 
that more or less frequent tests are desirable.

The necessary investigations can be carried out when 
required by the State Department of Public Health, 
and under the circumstances the Commission does 
not consider it necessary to recommend legislation.

Respectfully submitted,

RICHARD K. HALE,
Associate Commissioner of Public Works.

GEORGE H. BIGELOW, M.D.,
Commissioner of Public Health.

DAVIS B. KENISTON,
Commissioner, Metropolitan District Commission.

FRANCIS X. MAHONEY, M.D.,
Health Commissioner, City of Boston.

J. A. ROURKE,
Commissioner of Public Works, City of Boston.



ENGINEERS’ REPORT.

N o v e m b e r  2 4 ,  1 9 3 0 .  

To the Special Commission on Boston Harbor Investigation.

G e n t l e m e n : — The undersigned Board of Engineers 
under your direction, having examined the waters and 
shores of Boston Harbor and of its tributary rivers and 
estuaries with reference to their present sanitary condition 
and the necessity for changes in present methods of sew
erage and sewage disposal in the areas adjacent thereto, 
presents the following report.

Boston Harbor inside or west of a line drawn from Deer 
Island to Pemberton, in the town of Hull, has an area at 
high tide measured up to the lowest bridge on each of 
the tributary rivers and estuaries of 27,700 acres, or 43.3 
square miles, and at low tide an area of 25,300 acres, or 
39.5 square miles. The average rise and fall of the tide 
is 9.7 feet. At times of spring tides the range is much 
greater, high tide rising to about 12 feet above mean low 
water on an average of four days in the year, while at 
times of strong on-shore winds coincident with spring 
tides the rise has exceeded 14 and even 15 feet at rare 
intervals. At times of neap tides the range is much less, 
the ordinary neap range being from 6 to 7 feet.

The harbor is divided naturally by peninsulas and 
islands into several bays and channels, and a diagram is 
presented herewith showing areas into which the harbor 
has been divided for the purposes of the investigation 
and for convenience in presenting this report.

The quantity of water which enters and leaves the 
several parts of the harbor within the limits indicated 
and the quantity of water remaining at low tide are 
shown in the following table:



Table showing Tidal Volumes in Boston Harbor.

[In Million Gallons.]

P o r t i o n  o f  t h e  H a r b o r .

Q uantity 
o f Water 

Entering and 
Leaving with 
Mean Tides.

Q uantity 
o f Water 

Rem aining 
at Mean 

Low  Tide.

Total 
Q uantity 
o f Water 
at Mean 

H igh T ide.

Boston Inner H a r b o r ........................................ 5,728 14,836 20,564

Dorchester B a y .................................................. 10,933 8,070 19,003

W inthrop B a y .................................................. 7,716 6,938 14,654

Outer H arbor (n o r th ) ........................................ 7,545 21,713 29,258

G roup t o t a l .................................................. 31,922 51,557 83,479

Outer H arbor (s o u th ) ........................................ 11,329 25,038 36,367

Q uincy B a y .................................................. 10,476 8,190 18,666

H ingham B a y .................................................. 22,359 23,520 45,879

G roup t o t a l .................................................. 44,164 56,748 100,912

Total for the H arbor inside o f Deer 
Island and Pem berton.

76,086 108,305 184,391

U p l a n d  W a t e r s h e d  T r ib u t a r y  t o  t h e  H a r b o r .

The watershed tributary to the harbor includes the 
drainage areas of three principal rivers, viz., the Charles, 
the Mystic and the Neponset, together with a number of 
smaller streams comprising in all a watershed of 645 
square miles. The quantity of upland water which is 
discharged into the harbor from this watershed may 
amount to an average of three to four million gallons per 
day per square mile in a month of maximum flow, or a 
total of 2,000 to 2,500 million gallons per day from the 
entire watershed, while the minimum amount may fall 
to less than 0.2 c. f. p. s. per square mile during months 
of extreme dry weather, or a total of 129,000,000 gallons 
per day for the entire area. The watershed draining to 
the harbor contains at the present time a population of 
about 1,900,000, and embraces all or parts of the following 
53 cities and towns, 32 of which are included in the three 
major sewerage systems which discharge directly into 
Boston Harbor:



Arlington.
Bellingham.
Belmont.
Boston.
Braintree.
Brookline.
Cambridge.
Canton.
Chelsea.
Dedham.
Dover.
Everett.
Foxborough.
Franklin.
Hingham.
Holbrook.
Holliston.
Hull.

Lexington.
Lincoln.
Malden.
Medheld.
Medford.
Medway.
Melrose.
Milford.
Millis.
Milton.
Needham.
Newton.
Norfolk.
Norwood.
Quincy.
Randolph.
Reading.
Revere.

Sharon.
Sherborn.
Somerville.
Stoneham.
Stoughton.
Wakefield.
Walpole.
Waltham.
Watertown.
Wellesley.
Weston.
Westwood.
Weymouth.
Winchester.
Winthrop.
Woburn.
Wrentham.

Se w e r a g e  S y s t e m s  h a v in g  O u t l e t s  in t o  t h e  H a r b o r .

Three principal sewerage systems serve the greater 
part of the populous territory tributary to Boston 
Harbor with outlets at three separate points. The 
oldest of these systems, the Boston main drainage 
system, first operated in 1884, serves the main portion 
of the city of Boston south of Charles River, together 
with the districts of South Boston and Roxbury and 
portions of Dorchester and West Roxbury, comprising 
an area of 16.7 square miles. The North Metropolitan 
sewerage system, completed in 1894 and first operated 
early in 1895, serves the thickly populated territory 
north of Charles River, with the exception of Waltham 
and Watertown, comprising a total area of about 113 
square miles and includes the following cities and towns:

Arlington. Chelsea. Revere.
Boston: Everett. Somerville.

Deer Island. Lexington. Stoneham.
East Boston. Malden. Wakefield.
Charlestown. Medford. Winchester.

Belmont. Melrose. Winthrop.
Cambridge. Reading. Woburn.



The South Metropolitan system, which serves much 
of the thickly settled territory south of Charles River, 
exclusive of that which is tributary to the Boston main 
drainage works, but including the city of Waltham 
and town of Watertown north of Charles River, com
prises an area of about 205 square miles, and includes 
the following cities and towns:

Boston: Brookline. Norwood.
Hyde Park. Braintree. Quincy.
Brighton. Canton. Stoughton.

Parts of — Dedham. Walpole.
Back Bay. Milton. Waltham.
Roxbury. Needham. Watertown.
Dorchester. Newton. Wellesley.
West Roxbury.

Provision has been made by the Legislature for the 
admission of Weymouth to the South Metropolitan 
district.

The quantity of sewage discharged from each of 
these three districts during the last twenty years pre
ceding 1930 as measured by the departments having 
charge of the works is shown in the following table:

Table showing Average Daily Quantity of Sewage Discharged into Boston 
Harbor in the Years 1910-29.

[Gallons per Day.J

Y e a r .

Boston
Main

Drainage
System .

North
Metropolitan

Sewerage
System .

South
Metropolitan

Sewerage
System.

Total.

1 9 1 0 .................................................. 87,123,000 59,000,000 39,600,000 185,723,000

1 9 1 1 .................................................. 90,630,000 52,800,000 42,000,000 185,430,000

1 9 1 2 .................................................. 91,129,000 55,700,000 48,200,000 195,029,000

1 9 1 3 .................................................. 95,948,000 56,600,000 53,020,000 205,568,000

1 9 1 4 .................................................. 101,140,000 58,700,000 52,600,000 212,440,000

1 9 1 5 .................................................. 101,185,000 60,392,000 52,300,000 213,877,000

1 9 1 6 .................................................. 92,832,000 66,300,000 62,000,000 221,132,000

1 9 1 7 .................................................. 93,013,112 64,600,000 60,200,000 217,813,112



Table showing Average Daily Quantity of Sewage Discharged into Boston 
Harbor, etc. —• Concluded.

Y e a r .

Boston
Main

Drainage
System.

N orth
Metropolitan

Sewerage
System .

South
Metropolitan

Sewerage.
System .

Total.

1 9 1 8 .................................................. 103,796,689 66,500,000 56,200,000 226,496,689

1 9 1 9 .................................................. 104,493,899 70,300,000 65,100,000 239,893,899

1920 .................................................. 105,339,050 74,000,000 71,700,000 251,039,050

1 9 2 1 .................................................. 108,947,564 68,600,000 67,000,000 244,547,564

1922 .................................................. 96,617,514 73,200,000 65,100,000 234,947,514

1923 .................................................. 99,415,539 76,200,000 62,800,000 238,415,539

1924 .................................................. 97,317,706 74,875,000 60,875,000 233,067,706

1925 .................................................. 108,743,451 78,100,000 63,700,000 250,543,451

1926 ............................................................ 114,530,195 79,300,000 62,200,000 256,030,195

1927 .................................................. 123,631,673 84,000,000 68,200,000 275,831,673

1928 .................................................. 102,216,560 86,900,000 64,900,000 254,016,560

1929 .................................................. 109,286,043 84,700,000 64,400,000 258,386,043

B o s t o n  M a in  D r a in a g e  S y s t e m .

The plans for the Boston main drainage system were 
adopted in 1876. The works were designed to relieve 
the offensive conditions in many parts of the city that 
had been brought about by the methods of seiverage 
and sewage disposal which had prevailed in previous 
years. The then existing sewers discharged at numer
ous outlets at convenient points all about the city, and 
their operation was seriously interfered with by the 
tides, while solid matters from the sewage settling upon 
flats and in shallows about the sewer outlets where there 
was no tidal current to remove them caused very serious 
nuisances. The plan adopted provided for a system of 
intercepting sewers along the shores of the harbor and 
its estuaries placed at a sufficiently low level to receive 
the sewage from the various existing sewers and designed 
to convey it to an outlet at Moon Island in the southern 
part of the harbor.

Practically all of the tributary sewers in the district 
served by the Boston main drainage works were con



structed on the combined plan, that is, they received 
both the sewage and the rain water, and also ground 
drainage, from the territory which they serve. As it 
was impracticable to take the entire flow of sewage 
and rain water at times of heavy rain, or when snow 
was melting rapidly, provision was made for removing 
to the intercepting sewers in addition to the sewage 
only a portion of the rainfall amounting to about one- 
fourth of an inch in twenty-four hours. With greater 
flows of rain water provision was made to discharge 
the excess of mingled sewage and storm water above 
the capacity of the intercepting system at the former 
outlets of the tributary sewers. The amount of sewage 
and storm water admitted to the intercepting sewers at 
times of rain is regulated at each connection of a com
mon sewer with an intercepting sewer by a device which 
shuts off partially or wholly the flow of the tributary 
sewer after the sewage in the intercepting sewer has 
risen to a certain height. In certain low districts in the 
southerly part of the city, however, unregulated con
nections have been provided so that at times of heavy 
rain a much greater proportion of the sewage and storm 
water from these districts is delivered into the inter
cepting sewers than is admitted elsewhere. The inter
cepting sewers of the main drainage system all connect 
with a main sewer which extends across the southerly 
part of the city from the junction of Huntington Avenue 
and Gainsboro Street to a pumping station at Calf 
Pasture Point, where the sewage is elevated by pumps 
and then passes through a tunnel beneath Dorchester 
Bay to storage reservoirs at Moon Island, whence it is 
discharged into the sea on the second and third hours of 
the outgoing tide.

The Boston main drainage works have now been in 
operation over forty-six years without material modifi
cation. At the present time they serve a resident popu
lation of about 355,000, and an estimated daytime 
population of over 1,000,000 persons. There are about 
700 miles of local sewers connected with these works.



N o r t h  M e t r o p o l it a n  Se w e r a g e  S y s t e m .

The North Metropolitan sewerage district was created 
by an act of the Legislature of 1889. The sewerage system 
has now been in operation over thirty-five years without 
material change, though a few areas have been added 
from time to time. The works consist of a main sewer 
extending from the vicinity of the West Everett railroad 
station in Everett through Chelsea, East Boston and 
Winthrop, to an outlet into the sea off Deer Island Light. 
Several branch sewers deliver the sewage from other parts 
of the district into this main sewer. Throughout most 
of the district the sewers have been constructed on the 
separate plan, and are designed to receive sewage only, 
storm water being disposed of in separate systems of 
drains discharging into local water courses. In parts of 
the district, however, in some of the more populous cities 
where sewers were in existence before the system was 
installed, — that is, in Cambridge, Somerville, Chelsea, 
Everett and the East Boston and Charlestown districts 
of Boston, — a part of the sewers are built on the combined 
plan and receive both sewage and storm water from the 
areas served. In these areas the same method has been 
followed as in the Boston main drainage district, and only 
the dry-weather flow of sewage, together with a part of 
the increased flow at times of rain, is admitted to the 
Metropolitan sewers, the remainder being allowed to 
overflow at former sewer outlets in adjacent portions of 
the harbor or its estuaries. The extent of the service 
rendered by the North Metropolitan system is shown in 
the following table:



Table showing Population and Area of Cities and Towns in the North 
Metropolitan Sewerage District.

C ities  and T o w n s .
Popula

tion,
1930.

Miles 
o f Local 
Sewers 
Con

nected 
in 1929.

Area Ul
tim ately 
to Con
tribute 
Sewage 

(Square 
Miles).

A rea  at  P resent  T r ib u 
t a r y .

Square
Miles.

Per Cent 
Sewered 
_ by  
Separate 
Sewers.

Per Cent 
Sewered 
b y  C om 

bined 
Sewers.

Arlington 36,094 53.08 5.20 2.61 100 -

Belm ont . . . . 21,748 41.43 4.66 1.90 100 -

Boston . . . . 93,117 - - - - -

Deer Island - .70 - - - -

Charlestown . - 21.82 1.27 .67 2 98

East Boston . - 34.67 2.18 1.20 41 59

Cambridge 113,643 164.34 6.11 5.17 22 78

Chelsea . . . . 45,816 32.66 2.24 1.20 22 78

E verett . . . . 48,424 53.31 3.34 2.14 44 56

Lexington . . . . 9,467 14.91 5.11 .62 100 -

Malden . . . . 58,036 75.91 5.07 3.37 100 -

M edford . . . . 59,714 86.69 8.35 4.09 100 -

Melrose . . . . 23,170 48.16 3.73 2.19 100 -

Reading . . . . 9,767 10.15 9.82 .49 100 -

R evere . . . . 35,680 52.28 5.86 2.47 100 -

Somerville . . . . 103,908 106.25 3.96 3.66 32 68

Stoneham . . . . 10,060 18.24 5.50 .96 100 -

Wakefield . . . . 16,318 23.90 7.65 1.01 100 -

Winchester 12,719 41.16 5.95 1.95 100 -

W inthrop . . . . 16,852 33.21 1.61 1.41 100 -

Woburn . . . . 19,434 20.54 12.71 1.11 100 -

Total . . . . 733,967 933.41 100.32 38.22 75 25

S o u t h  M e t r o p o l it a n  S e w e r a g e  S y s t e m .

The South Metropolitan system was created by an act 
of the Legislature of 1899, and has been in continuous 
operation for twenty-six years. The system consists of 
a high-level gravity sewer beginning near the corner of 
Perkins and Centre streets, in Roxbury, and extending 
across West Roxbury, Dorchester, Hyde Park, Milton 
and Quincy to outlets into the sea off Peddocks Island 
and north of Nut Island. Various branches deliver into



this main sewer by gravity or by pumping the sewage of 
the portions of the Charles River and Neponset River 
valleys which were for a time in the beginning connected 
with the Boston main drainage system.

The high-level sewer was designed to receive ultimately 
domestic sewage only, but it was contemplated that for 
several years storm water would be admitted to the 
sewers and that the quantity admitted would gradually 
be diminished by the installation of separate systems to 
keep pace with the growing demand upon the capacity 
of the system for domestic sewage. At the present time 
by far the greater part of the area tributary to the high- 
level sewer is provided with separate systems of sewers.

The extent of the service rendered by the South Met
ropolitan system is shown in the following table:

Table showing Population and Areas of Cities and Towns in the South 
Metropolitan Sewerage District.

C i t i e s  a n d  T o w n s .
Popula

tion,
1930.

Miles 
o f Local 
Sewers 
C on

nected 
in 1929.

Area Ul
tim ately 
to Con
tribute 
Sewage 
(Square 
Miles).

A r e a  a t  P r e s e n t  T r ib u 
t a r y .

Square
Miles.

Per Cent 
Sewered 

by 
Separate 
Sewers.

Per Cent 
Sewered 
by Com

bined 
Sewers.

B oston : 333,071 - - - - -

Back Bay - 27.80 1.61 1.17 70 30

Brighton . . . . - 71.95 3.74 3.34 64 36

Dorchester - 70.69 4.89 2.90 96 4

H y d e  Park - 40.87 4.57 1.86 100 -

R oxbury . . . . - - 1.23 - - -

West R oxbury - 81.89 8.92 3.48 85 15

B rookline . . . . 47,490 88.09 6.81 4.02 72 28

D edham  . . . . 15,136 21.39 9.40 1.04 100 -

M ilton . . . . 16,434 28.40 12.59 1.29 97 3

Needham . . . . 10,845 11.24 12.50 .54 100 -

N ew ton . . . . 65,276 172.96 16.88 9.05 100 -

Q uincy . . . . 71,983 125.23 12.56 4.85 100 -

W altham . . . . 39,247 54.45 13.63 2.76 100 -

W atertown . . . . 34,913 63.03 4.04 2.75 100 -

WTellesley . . . . 11,439 31.46 9.89 1.81 100 -



Table showing Population and Areas of Cities and Towns in the South 
Metropolitan Sewerage District —  Concluded.

Popula
Miles 

of Local
Area Ul
tim ately

A r e a  a t  P r e s e n t  T r i b u 
t a r y .

C i t i e s  a n d  T o w n s .
tion,
1930.

Sewers 
Con

nected 
in 1929.

to Con
tribute 
Sewage 
(Square 
Miles).

Square
Miles.

Per C en t 
Sewered 

by  
Separate 
Sewers.

Per Cent 
Sewered 
by  C om 

bined 
Sewers.

Not Yet Connected. 

Canton . . . . 5,816 17.84

N orwood . . . . 15,049 - 10.16 - - -

Stoughton . . . . 8,204 - 16.23 - - -

Walpole . . . . 7,273 - 20.54 - - -

Braintree . . . . 15,712 - 13.44 - - -  '
Total . . . . 697,888 889.45 201.47 40.86 92 8

T h e  M o o n  I sl a n d  Se w e r  O u t l e t .

At Moon Island, the outlet of the Boston main drainage 
system, the sewage delivered from the pumping station 
through the tunnel under Dorchester Bay is received into 
reservoirs having a capacity of 50,000,000 gallons. The 
sewage is stored in these reservoirs during the incoming 
tide, and is discharged on the second and third hours of 
the outgoing tide. With average flows the quantity 
stored is about 36,000,000 gallons on each tide, and under 
this arrangement a lower level is maintained in the basins 
than formerly. The sewage is discharged into a tidal 
current which passes from Moon Island to the south of 
Long Island and between Long and Rainsford islands, 
and continues thence through the outer islands to the 
sea.

There have been some notable changes in the current 
since the works were first established, due, probably, to 
the dredging and deepening of the channels of the harbor, 
so that in the neighborhood of Moon Island the current 
sets southeasterly and easterly somewhat earlier than was 
the case in former years. This current has a velocity of 
about 0.7 of a mile per hour.



Observations of the extent of the area in which the 
presence of sewage has been noticeable during this in
vestigation show that there has been no material change 
as compared with earlier years. The area in which 
sewage is noticeable varies with the direction and velocity 
of the wind, and amounts to from 300 to 700 acres, the 
area affected being much greater on calm days than on 
days of storm or high winds. The area in which the 
sewage is distinctly discernible extends in a general 
easterly direction from Moon Island, its extreme limits 
being about 2[A miles distant therefrom. The grease and 
oil in the sewage spread farther over the surface of the 
water, covering a considerably larger area than that which 
is noticeably affected by the sewage. These “ sleek” 
areas, so called, appear to be greater in recent years than 
was the case in earlier times, due, perhaps, to the drain
age from highways which contains considerable oil. 
The observations of the past two years compared with 
earlier examinations show that there has been no material 
change in the conditions about this outlet or in the area 
affected by the sewage for many years. The sewage has 
been discharged in the same manner since the beginning, 
the outlet being placed at about the level of low tide.

During the investigation samples of sea water have 
been collected for analysis from time to time at numerous 
points in and about the area affected by the sewage. The 
results of these tests confirm quite closely the other ob
servations of the extent of the surface of the sea affected 
by the sewage, but these examinations have shown that 
the sea water is slightly affected by the sewage for a 
considerable further distance toward the mouth of the 
harbor than can be noted from observation.

T h e  D e e r  I sl a n d  Se w e r  O u t l e t .

The Deer Island outlet is located in a depth of some 
40 to 60 feet of water at the edge of the main ship channel 
off the southerly end of Deer Island. Sewage is dis
charged at this point continuously at all stages of the 
tide, and no reservoirs such as those at Moon Island



have been found necessary or desirable in disposing of 
the sewage. On the incoming tide the sewage flows in 
a westerly or northwesterly direction toward the inner 
harbor, and on the outgoing tide it flows directly 
to sea. At this outlet, also, the sleek is noticeable 
over a greater area than that which is affected by the 
sewage. Since the change in the location of this outlet 
in the year 1917 the conditions about it have remained 
about as at the present time, the sleek being distinguish
able for about 23̂2 miles. The maximum velocity of the 
current passing this outlet is about 2.5 miles per hour.

T h e  N u t  I sl a n d  o r  P e d d o c k s  I s l a n d  Se w e r  O u t l e t .

The high-level sewer, which is the main sewer of the 
South Metropolitan district, terminates at Nut Island, 
where the sewage is delivered ordinarily into two cast- 
iron pipes each 5 feet in diameter, one of which discharges 
into the channel known as Nantasket Roads at a point 
about one mile due north of Nut Island, and the other 
at a point about 1,500 feet easterly therefrom. There is 
also a third 60-inch pipe, used only at times of storm, 
which extends to an outlet located at a distance of 1,500 
feet from Nut Island, where the sewage is discharged 
into the channel between Nut Island and Peddocks 
Island. The outlets are all located near the bottom of 
the sea, where the water at low tide is about 30 feet in 
depth, and the discharge is continuous as at Deer Island.

On the incoming tide the sewage mingles with the tide 
as it flows around the westerly end of Peddocks Island 
toward Hingham Bay, and is dispersed to such an extent 
that it is not recognizable ordinarily more than 1.5 miles 
from the outlet, although the sleek is observable as in 
the other cases over a somewhat greater area.

On the outgoing tide the sewage flows northeasterly 
to the sea, ana is rarely recognizable beyond the point 
where it is joined by the current flowing out through 
Hull Gut from Hingham Bay. The maximum velocity 
of the current passing these outlets is about 2.0 miles 
per hour.



During these investigations there has been no indica
tion that the sewage from Moon Island ever enters Dor
chester or Quincy bays, or that the sewage from Nut 
Island enters Quincy Bay or extends farther into Hingham 
Bay than a distance of about 1.5 miles from Nut Island.

The sewage from all three outlets ultimately passes to 
sea through channels lying between Deer Island and 
Hull, but there have been no visible indications that any 
of it returns on the incoming tide. There are, however, 
indications that there has been a slight increase in the 
ammonia content of the outflowing water as compared 
with earlier years.

S o u r c e s  o f  P o l l u t io n  O t h e r  t h a n  t h e  M a in  Se w e r

O u t l e t s .

While the great bulk of the sewage collected from the 
densely populated territory about Boston Harbor is dis
charged at the three main outlets already described, there 
are other sources of pollution which affect unfavorably in 
greater or less degree the condition of the harbor waters. 
Chief among these sources are the overflows of combined 
sewers and the discharge of street wash from surface 
drains.

O v e r f l o w s  f r o m  C o m b in e d  Se w e r s .

As already stated, the sewers in the older portions of 
the city of Boston, and in parts of the cities of Cambridge, 
Somerville, Chelsea and Everett, are constructed on the 
combined plan, and serve as drains for storm water as 
well as for sewage. In general, the intercepting and 
Metropolitan sewers are capable of receiving the entire 
dry-weather flow of sewage from tributary sewers, and 
are capable of receiving without overflowing, also, a 
certain amount of the water which enters them at times 
of rain or when snow is melting. With heavier rains, or 
when snow is melting rapidly, the excess of flow in the 
tributary sewers above the capacity of the intercepting 
sewers is allowed to discharge into the harbor or estuaries 
at convenient points. In heavy or continuous rains



these overflows may discharge continuously for many 
hours at a time, and considerable quantities of sewage 
are thus discharged directly into the local waters about 
the city. There is no means of estimating accurately 
without prolonged study the actual quantity of sewage 
that may be discharged directly along the shores of the 
harbor and its estuaries through the overflows, the total 
number of which aggregates about 175.

Of course the amount of sewage discharged from over
flows varies greatly under different conditions. In years 
of frequent and rather heavy rains, undoubtedly a very 
considerable quantity of sewage enters the waters about 
the city in this way, while in dry years the amount over
flowing may be comparatively small. The greatest 
amount of overflow probably takes place in the winter 
and spring at the time when the dissolved oxygen in the 
water of the harbor is highest, and the circumstances are 
such that the discharge of sewage at these outlets has very 
little noticeable effect upon the harbor waters. The most 
serious effect of the sewage discharged in this way is the 
pollution of rivers, estuaries and beaches used for bathing.

The period covered by this investigation from June, 
1929, to September, 1930, has been characterized by 
an extreme drought, the rainfall at Chestnut Hill Reser
voir, which is approximately in the center of the Metro
politan District of Boston, having been the lowest for 
more than fifty years. In consequence of this extremely 
dry period there has been comparatively very little 
discharge of sewage through overflows from combined 
sewers, and consequently it has been impracticable to 
determine the effect of the pollution of the harbor 
and tributary waters from this cause under ordinary 
conditions. The effect of such pollution during the 
period covered by this investigation has evidently been 
slight.

D is c h a r g e  f r o m  S u r f a c e  D r a in s  a n d  O t h e r  S o u r c e s .

Throughout the greater part of the district tributary 
to the harbor much of the surface water outside of the



areas drained by combined sewers is discharged into 
drains especially designed for the purpose, with outlets 
into convenient local water courses. The surface drain
age from city streets carries much polluting matter, 
including oil from the streets and waste water from gar
ages in many places, besides, no doubt, in some cases, 
small quantities of sewage. The drains also carry 
much suspended matter washed from streets and areas 
the heavier portions of which usually settle in the 
immediate neighborhood of the outlet, but the lighter 
portions, including the oils, are carried eventually to 
the harbor, increasing the amount of floating matter 
therein.

More or less sewage is discharged around the water 
front from wharves which cannot readily be connected 
with the sewerage systems, while all of the sewage and 
other refuse from vessels is thrown into the harbor. 
The aggregate amount of this sewage is no doubt large 
at times, especially when considerable numbers of 
vessels are present in the harbor.

Considerable quantities of more or less polluted 
salt and fresh water used for various mechanical and 
manufacturing purposes are discharged from establish
ments in industrial districts which, while creating no 
seriously objectionable conditions at any point so far as 
observed, nevertheless add to the pollution of the harbor 
waters. There has also been complaint at times from 
the escape of oils into the harbor waters, either from 
vessels or from places where oil is stored or distributed.

A considerable amount of waste matter of various 
kinds is also thrown into the harbor waters or is washed 
into them from refuse dumps along the shores of the 
harbor and its estuaries.

Sa n it a r y  C o n d it io n s  o f  t h e  H a r b o r  W a t e r s .

A large number of samples of water from all parts of 
the harbor have been analyzed at approximately monthly 
intervals beginning in August, 1929, and extending to 
July, 1930. The samples were collected at stations es



tablished for the purpose in all parts of the harbor, and 
at each point determinations were made of the dissolved 
oxygen, free and albuminoid ammonia, chlorine and 
bacteria. For convenience in comparing the results of 
these analyses the harbor has been divided into sections, 
as shown on the accompanying harbor chart.

In general, the results of the analyses show that the 
dissolved oxygen was lowest in the summer and autumn 
months, and highest in the winter and spring. The low
est dissolved oxygen was found in the inner harbor and 
the estuaries tributary thereto, especially in South Bay 
and Fort Point Channel. In the other parts of the
harbor there was no indication that the amount of dis
solved oxygen is being reduced to such a degree as to 
threaten the creation of a nuisance under present con
ditions. The colon bacillus was in general uniformly 
present in 10 c.c.; in 75 per cent of the samples it was
present in 1 c.c.; in 44 per cent of the samples it was
present in 0.1 c.c.; and in 4.1 per cent of the samples it 
was present in .01 c.c. In a few cases the colon bacillus 
was present in smaller quantities of water and in the 
immediate neighborhood of the sewer outlets, and along 
the path taken by the sewage the numbers wTere larger 
than elsewhere. The free ammonia and albuminoid 
ammonia outside the areas affected by the sewage dis
charged at the three principal outlets were found to be 
highest in the estuaries and in the main ship channel of 
the inner harbor. The averages of the results of the 
analyses of the water in the various divisions of the 
harbor during the investigation are shown in the follow
ing table:



Comparison of the Various Parts of the Harbor by Months. 
A v g u s t , 1 9 2 9 .

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

L o c a t i o n .
N um ber

of
AMMONIA. D is

solved
BACTERIA PER C.C. B . COLI IN  —

Samples.
T otal

Chlo- Oxygen 
Per Cent 24 H RS.- - 3 7 °  C. PER CENT POSITIVE. 10 C.C.

Free. A lbu -
m inoid.

Satura
tion.

4 D ays 
20° C . Total. Red. .0001

C.C.
.001
C.C.

.01
C.C.

.1
C.C.

1
C.C.

Per C en t 
Positive.

Per Cent 
N egative.

Boston inner harbor 20 .0133 .0209 1,739 70.3 1,060 87 16 0 0 0 30 75 100 0

Estuaries of inner harbor 20 .0255 .0266 1,661 58.6 2,341 375 193 0 0 5 45 85 100 0

Dorchester Bay 22 .0119 .0153 1,736 75.2 435 21 4 0 0 0 8.3 60 95 5

W inthrop B ay . . . . 20 .0158 .0130 1,765 75.0 479 58 14 0 0 5 15 65 90 10

Q uincy B ay . . . . 12 .0180 .0199 1,754 82.2 1,099 84 56 0 0 0 67 100 100 0

Q uincy B ay (Wollaston Shore) 4 .0073 .0173 1,771 62.4 105 12 2 0 0 0 0 25 25 75

Hingham B ay . . . . 35 .0070 .0149 1,753 74.5 124 17 2 0 0 0 1.3 48 100 0

Outer H arbor . . . . 32 .0182 .0203 [ 1,754 82.7 455 168 62 0 0 7 65 95 100 0

Entrances to the harbor . 12 .0184 .0156 1 1,765 83.1 96 4 0 0 8 8 50 58 100 0

Average . . . . 177 .0150 .0182 1,744
1

73.8 688 92 39 0 1 3 31 68 90 10

SENATE 
— 

N
o. 56. 

[Jan.



S e p t e m b e r , 1 9 2 9 .

Boston inner harbor 10 .0256 .0160 1,753 70.7 499 27 12 0 0 0 40 70 100 0

Estuaries o f inner harbor 10 .0302 .0156 1,722 65.5 1,012 82 38 0 0 0 40 100 100 0

D orchester B ay 12 .0399 .0133 1,718 63.4 405 11 4 0 0 0 17 83 100 0

W inthrop Bay . . . . 16 .0317 .0156 1,770 64.1 283 10 3 0 0 0 20 75 100 0

Q uincy B ay . . . . 36 .0275 .0103 1,700 53.8 3,550 385 104 0 0 14 75 100 100 0

Q uincy B ay (Wollaston Shore) 8 .0184 .0158 1,762 72.6 1,265 6 1 0 0 0 0 0 100 0

H ingham B ay . . . . 56 .0192 .0115 1,758 67.3 876 11 3 0 0 0 13 63 100 0

O uter harbor . . . . 78 .0301 .0107 1,751 59.2 2,316 201 85 0 0 28 72 98 100 0

Entrances to the harbor 47 .0189 .0091 1,762 67.1 729 39 13 0 0 7.5 40 78 100 0

Average . . . . 273 .0268 .0131 1,744 64.9 1,215 86 29 0 0 5 35 74 100 0

t o
CO

1931.] 
SENATE 

— 
N

o. 56.



ooo

O c t o b e r , 1 9 2 9 .

L o c a t i o n .
N um ber

o f
Samples.

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

AMM ONIA.

C h lo
rine.

D is
solved 

Oxygen 
Per Cent 

Satura
tion.

BACTERIA PER C.C. B. COLI IN  —

Free.
Total
A lbu 

m inoid.
4 D ays 
20° C .

24 H RS.—-  37° C . PER CENT POSITIVE. 10 c.c.

T otal. Red. .0001
C.C.

.001
C.C.

.01
C.C.

.1
C.C.

1
C.C.

Per Cent 
Positive.

Per Cent 
N egative.

Boston inner harbor 15 .0344 .0192 1,717 61.2 2,000 80 19 0 0 6.7 46 80 100 0

Estuaries o f inner harbor 15 .0447 .0292 1,623 54.9 7,513 334 147 0 7 26 40 73 100 0

Dorchester Bay 18 .0315 .0162 1,690 72.6 2,115 85 15 0 0 0 22 73 100 0

W inthrop B ay . . . . 12 .0265 .0151 1,764 75.4 270 21 5 0 0 0 46 83 100 0

Q uincy Bay . . . . 6 .0313 .0063 1,762 73.7 566 36 7 - - - - - - -

Q uincy Bay (Wollaston Shore) 4 0160 .0097 1,788 86.2 107 1 0 - - - - - - -

H ingham  B ay . . . . 28 .0145 .0111 1,762 60.3 190 7 2 0 0 3 4 45 92 8

Outer harbor . . . . 16 .0247 .0086 1,770 76.5 684 66 11 - - - - - - -

Entrances to the harbor . 8 .0194 .0113 1,793 82.5 207 27 2 - - - - - - -

Average . . . . 122 .0270 .0141 1,741 71.5 1,517 73 23 0 1 7 32 71 98 2

SENATE 
— 

N
o. 56. 

[Jan.



N o v e m b e r , 1 9 2 9 .

Boston inner harbor 23 .0267 .0124 1,771 62.7 3,347 39 13 0 0 4 73 96 100 0
Estuaries o f inner harbor 21 .0282 .0170 1,707 54.3 7,189 154 61 0 0 12 60 100 100 0
Dorchester Bay 9 .0109 .0078 1,771 70.1 1,144 10 6 0 0 0 36 100 100 0
W inthrop B ay . . . . 12 .0172 .0134 1,801 76.5 1,036 14 4 0 0 0 40 100 100 0
Q uincy B ay . . . . 4 .0196 .0156 1,787 80.8 480 18 6 0 0 0 50 100 100 0
Q uincy B ay (Wollaston Shore) 4 .0064 .0154 1,800 74.3 £,250 19 1 0 0 0 0 25 100 0

H ingham B ay . . . . 9 .0131 .0151 1,829 84.4 630 53 22 0 0 0 78 100 100 0

O uter harbor . . . . 11 .0216 .0138 1,804 78.1 1,504 157 74 0 0 14 71 100 100 0

Entrances to  the harbor . 2 .0216 .0132 1,825 77.0 205 30 12 0 0 0 100 100 100 0

Average . . . . 95 .0184 .0137 1,788 73.1 1,754 55 22 0 0 3 56 91 100 0

CO

1931.] 
SENATE 

— 
No. 56.



COfcO

D e c e m b e r , 1 9 2 9 .

L o c a t i o n .
N um ber

of
Samples.

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

A M M O N IA .

C hlo
rine.

D is
solved 

Oxygen 
Per Cent 

Satura
tion.

B A C T E R IA  P E r c . c . B . C O LI I N  —

Free.
Total
A lbu

m inoid.
4 D ays 
20° C.

2 4 h r s - -  37° C. P E R  C E N T  P O S IT IV E . 10 c . c .

Total. Red. .0001
c.c.

.001
c.c.

.01
c.c.

.1
c.c.

1
c.c.

Per Cent 
Positive.

Per C ent 
Negative.

Boston inner harbor 8 .0360 .0154 1,751 71.2 1,539 15 4 0 0 0 62 100 100 0

Estuaries of inner harbor 8 .0461 .0179 1,676 63.3 2,111 57 33 0 0 12 62 100 100 0

Dorchester Bay 4 .0241 .0129 1,763 80.7 343 7 2 0 0 0 0 75 100 0

W inthrop B ay . . . . 4 .0247 .0186 1,815 80.3 420 19 7 0 0 0 50 100 100 0

Quincy B ay . . . . 4 .0296 .0112 1,787 80.6 185 34 13 0 0 0 100 100 100 0

Q uincy Bay (Wollaston Shore) 4 .0226 .0096 1,782 87.4 40 5 1 0 0 0 0 0 100 0

H ingham B ay . . . . 6 .0249 .0095 1,805 83.3 630 53 22 0 0 0 100 100 100 0

O uter harbor . . . . 10 .0385 .0143 1,801 80.7 1,288 230 100 0 0 29 79 100 100 0

Entrances to  the harbor . 2 .0170 .0182 1,795 89.5 195 55 20 0 0 0 100 100 100 0

Average . . . . 50 .0293 .0142 1,775 79.7 750 53 22 0 0 5 61 86 100 0

SENATE 
— 

No. 56. 
[Jan.



Boston inner harbor 8 .0290 .0174 1,635 71.7 882 58 22 0 0 0 87 100 100 0
Estuaries o f  inner harbor 8 .0425 .0206 1,488 66.4 1,986 115 55 0 0 25 75 100 100 0
Dorchester B ay 6 .0207 .0143 1,679 82.8 988 41 19 0 0 0 100 100 100 0
W inthrop B ay . . . . 5 .0178 .0120 1,767 82.6 543 48 21 0 0 0 100 100 100 0
Q uincy B ay . . . . 4 .0174 .0101 1,745 79.3 842 33 14 0 0 0 100 100 100 0
Q uincy B ay (Wollaston Shore) 3 .0198 .0088 1,753 82.6 117 14 4 0 0 0 67 100 100 0
H ingham B ay . . . . 6 .0139 .0109 1,786 85.0 437 57 30 0 0 0 100 100 100 0
Outer harbor . . . . 11 .0148 .0098 1,771 79.4 1,276 85 36 0 0 21 100 100 100 0
Entrances to the harbor . 2 .0170 .0182 1,795 89.5 195 55 20 0 0 0 100 100 100 0

Average . . . . 53 .0214 .0136 1,713 79.9 807 56 25 0 0 5 92 100 100 0

CO
CO

1931.] 
SENATE 

— 
N

o. 56.



F e b r u a r y , 1 9 3 0 .

L o c a t i o n .
N um ber

of
Samples.

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000).

B a c t e r i a l  A n a l y s e s .

AMM ONIA.

C h lo
rine.

D is
solved 

Oxygen 
Per Cent 

Satura
tion.

B ACTERIA PER C.C. B . COLI IN  —

Free.
T otal
A lbu 

m inoid.
4 D ays 
20° C.

24 h r s . —-3 7 °  C. P ER CENT POSITIVE. 10 c.c.

Total. Red. .0001
C.C.

.001
C.C.

.01
C.C.

.1
c.c.

1
c.c.

Per C ent 
Positive.

Per Cent 
Negative.

Boston inner harbor 8 .0346 .0059 1,652 76.4 591 36 13 0 0 0 87 100 100 0

Estuaries o f inner harbor 8 .0167 .0077 1,353 74.6 1,385 45 15 0 0 0 62 100 100 0

Dorchester Bay 4 .0137 .0056 1,745 86.4 397 19 7 0 0 0 25 100 100 0

W inthrop B ay . . . . 5 .0172 .0052 1,783 85.5 450 51 17 0 0 33 67 100 100 0

Q uincy B ay . . . . 4 .0160 .0058 1,794 81.5 580 21 8 0 0 0 75 100 100 0

Q uincy B ay (Wollaston Shore) 4 .0129 .0050 1,804 95.9 70 7 1 0 0 0 0 0 100 0

H ingham B ay . . . . 6 .0154 .0067 1,784 84.7 243 29 5 0 0 0 33 100 100 0

O uter harbor . . . . 11 .0183 .0055 1,786 84.2 826 164 51 0 0 7 64 100 100 0

2 .0285 .0055 1,770 84.6 645 162 41 0 0 0 100 100 100 0

Average . 52 .0226 .0059 1,719 83.8 576 59 18 0 0 4 57 89 100 0

SENATE 
— 

N
o. 56. 

[Jan.



Boston inner harbor 8 .0171 .0128 1,712 102.1 2,620 22 8 0 0 0 50 100 100 0
Estuaries o f inner harbor 8 .0245 .0132 1,487 94.3 3,304 85 39 0 0 25 75 100 100 0
D orchester B ay 4 .0057 .0107 1,739 102.1 540 13 5 0 0 0 25 100 100 0
W inthrop B ay . . . . 5 .0064 .0130 1,788 104.8 262 16 6 0 0 0 33 100 100 0
Q uincy B ay . . . . 4 .0042 .0096 1,744 108.3 685 10 2 0 0 0 0 50 100 0
Q uincy B ay (Wollaston Shore) 4 .0040 .0075 1,778 117.5 190 5 1 0 0 0 0 0 100 0
Hingham  B ay . . . . 6 .0053 .0075 1,784 108.3 163 18 6 0 0 0 50 100 100 0
Outer harbor . . . . 11 .0077 .0079 1,777 105.9 731 19 6 0 0 0 29 71 100 0
Entrances to the harbor . 2 .0082 .0072 1,787 111.5 1,050 16 7 0 0 0 50 100 100 0

Average . . . . 52 .0092 .0099 1,733 106.1 1,061 23 9 0 0 3 35 80 100 0

CO
O i

1931.] 
SENATE 

— 
N

o. 56.



CO
C i

A p r i l , 1 9 3 0 .

L o c a t i o n .
N um ber

o f
Samples.

C h e m i c a l  A n a l y s e s  
( P a b t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

AM M ONIA.

Chlo
rine.

D is
solved 

Oxygen 
Per Cent 

Satura
tion.

BACTERIA PER C.C. B . COLI IN  —

Free.
Total
A lbu 

m inoid.
4 D ays 
20° C.

24 H R S .--  37° C . PER CENT POSITIVE. 10 c.c.

Total. Red . .0001
C.C.

.001
c.c.

.01
c.c.

.1
c.c.

1
c .c.

Per C ent 
Positive.

Per C ent 
N egative.

Boston inner harbor 10 .0198 .0112 1,549 97.6 2,585 19 6 0 0 0 40 90 100 0
Estuaries of inner harbor 10 .0201 .0106 1,457 94.2 2,987 48 20 0 0 0 30 80 100 0
D orchester Bay 12 .0214 .0097 1,497 94.2 2,143 23 9 0 0 8.3 42 92 100 0
W inthrop B ay . . . . 12 .0139 .0123 1,766 100.1 220 8 3 0 0 0 20 50 100 0
Q uincy B ay . . . . 12 .0093 .0112 1,754 95.4 538 11 3 0 0 0 8.3 25 100 0
Q uincy B ay (Wollaston Shore) 4 .0059 .0049 1,786 97.4 237 3 0 0 0 0 0 0 100 0
H ingham B ay . . . . 28 .0063 .0070 1,761 99.5 188 5 1 0 0 0 4 22 100 0

Outer harbor . . . . 32 .0087 .0119 1,770 101.0 610 20 7 0 0 0 18 25 100 0

Entrances to the harbor . 20 .0080 .0090 1,797 102.9 219 8 2 0 0 0 5 20 100 0

Average . . . . 140 .0126 .0098 1,682 98.0 1,081 16 6 0 0 1 19 45 100 0

SENATE 
— 

N
o. 56. 

[Jan.



Boston inner harbor 10 .0428 .0099 1,652 69.1 6,924 105 32 0 0 0 50 100 100 0
Estuaries o f  inner harbor 10 .0596 .0110 1,594 58.7 5,357 128 34 0 0 10 70 100 100 0
D orchester B ay 12 .0286 .0066 1,624 73.8 1,648 11 4 0 0 0 25 100 100 0
W inthrop B ay . . . . 12 .0204 .0088 1,759 81.4 439 11 3 0 0 0 30 75 100 0
Q uincy B ay . . . . 12 .0071 .0218 1,775 91.8 867 13 4 0 0 0 50 58 100 0
Q uincy B ay (Wollaston Shore) 4 .0186 .0067 1,780 92.1 24 5 1 0 0 0 0 0 25 75
Hingham B ay . . . . 28 .0200 .0053 1,695 82.6 778 10 3 0 0 0 17 72 100 0
Outer harbor . . . . 32 .0106 .0148 1,773 98.2 1,371 51 24 0 0 13 54 75 100 0
Entrances to the harbor . 20 .0112 .0103 1,774 98.3 585 17 6 0 0 0 40 75 100 0

Average . . . . 140 .0243 .0106 1,714 82.9 1,999 39 12 0 0 3 37 73 92 8

1931.] 
SENATE 

— 
N

o. 56.



COoo

J u n e , 1 9 3 0 .

L o c a t i o n .
N um ber

o f
Samples.

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

A M M O N IA .

C h lo
rine.

D is
solved 

Oxygen 
Per Cent 
Satura

tion.

B A C T E l’ I A  P E R  C .C . B . C O L I IN  —

Free.
T otal
A lbu 

m inoid.
4 D ays 
20° C.

24 H R S .—-  37° C. P E R  C E N T  P O S I T IV E . 10 C .C .

T otal. Red. .0001
C .C .

.001
C .C .

.01
C.C.

.1
C.C.

1
C .C .

Per C ent Per C ent 
Positive. N egative.

Boston inner harbor 10 .0218 .0175 1,647 111.3 2,368 509 68 0 0 10 100 100 100 0

Estuaries o f inner harbor 10 .0322 .0227 1,602 89.0 2,806 301 134 0 0 30 80 100 100 0

Dorchester B ay 12 .0153 .0158 1,655 90.0 1,406 67 8 0 0 0 17 67 100 0

W inthrop B ay . . . . 12 .0139 .0130 1,745 96.9 481 92 20 0 0 0 45 85 100 0

Q uincy B ay . . . . 12 .0090 .0163 1,768 93.9 322 40 13 0 0 0 75 100 100 0

Q uincy B ay (Wollaston Shore) 4 .0120 .0120 1,746 112.7 407 8 1 0 0 0 0 25 100 0

H ingham  B ay . . . . 28 .0120 .0118 1,743 103.4 1,687 28 8 0 0 0 11 42 100 0

Outer harbor . . . . 31 .0123 .0146 1,752 105.9 587 50 17 0 0 7 45 77 100 0

Entrances to  the harbor . 20 .0173 .0158 1,763 112.8 976 23 5 0 0 0 5 40 100 0

A verage . . . . 139 .0162 .0155 1,713 101.8 1,227 124 30 0 0 5 42 71 100 0

SENATE 
— 

N
o. 56. 

[Jan.



Boston inner harbor 10 .0298 .0090 1,707 76.0 6,338 49 15 0 0 0 60 90 100 0

Estuaries o f inner harbor 10 .0329 .0092 1,651 55.4 6,552 108 46 0 0 30 70 70 100 0

D orchester Bay 12 .0195 .0069 1,721 87.5 1,653 35 3 0 0 0 8.3 58 100 0

W inthrop B ay . . . . 12 .0196 .0067 1,766 93.4 508 29 4 0 0 0 25 75 100 0

Q uincy Bay . . . . 12 .0204 .0080 1,749 98.0 1,463 144 4 0 0 8.3 17 42 100 0

Q uincy Bay (Wollaston Shore) 4 .0181 .0125 1,762 136.7 225 4 1 0 0 0 0 0 100 0

H ingham B ay . . . . 28 .0197 .0096 1,756 111.8 382 12 1 0 0 0 0 13 100 0

Outer harbor . . . . 32 .0194 .0098 1,753 97.9 835 49 23 0 0 5 52 79 100 0

Entrances to harbor 20 .0123 .0095 1,769 99.3 168 20 7 0 0 0 15 45 100 0

Average . . . . 140 .0213 .0090 1,737 95.1 2,014 50 12 0 0 5 27 52 100 0

Average of the averages . 1,433 .0203 .0123 1,734 84.2 1,224 61 21 0 0.2 4.1 44 75 98 2 ,

ooco

1931.] 
SENATE 

— 
N

o. 56.



B o s t o n  H a r b o r  I n v e s t i g a t i o n  —  M o n t h l y  A v e r a g e  A n a l y s e s , A u g u s t , 1 9 2 9 -J u l y , 1 9 3 0  —  Concluded. 

Average of Analyses for Each Section of the Harbor for the Year, August, 1929-July, 1980.

L o c a t i o n .
N um ber

of
Samples.

C h e m i c a l  A n a l y s e s  
( P a r t s  i n  100,000). B a c t e r i a l  A n a l y s e s .

AM M ONIA.

Chlo
rine.

D is
solved 

Oxygen 
Per Cent 
Satura

tion.

BACTERIA PER C.C. B . COLI IN  —

Free.
Total
A lbu 

m inoid.
4 D ays 
20° C.

24 H R S .--  37° C . PER CENT POSITIVE. 10 c.c.

Total. Red. .0001
C.C.

.001
C.C.

.01
c.c.

.1
c .c.

1
c.c.

Per Cent 
Positive.

Per Cent 
Negative.

Boston inner harbor 140 .0276 .0140 1,690 78.4 2,563 87 19 0 0 1.7 60 92 100 0
Estuaries o f inner harbor 138 .0361 .0168 1,585 69.1 3,712 153 68 0 0.6 15 59 92 100 0
Dorchester B ay 127 .0203 .0111 1,695 81.6 1,101 29 7 0 0 0.7 27 84 100 0
W inthrop B ay . . . . 127 .0188 .0122 1,774 84.7 449 31 9 0 0 3 41 84 99 1
Q uincy B ay . . . . 122 .0175 .0122 1,760 84.9 931 69 19 0 0 2 56 80 100 0
Q uincy B ay (Wollaston Shore) 51 .0135 .0104 1,776 93.2 53 7 1 0 0 0 6 17 86 14
H ingham B ay . . . . 264 .0143 .0101 1,768 87.1 527 25 9 0 0 0.2 34 67 99 1
Outer harbor . . . . 310 .0187 .0118 1,772 87.5 1,040 105 41 0 0 11 54 77 100 0
Entrances to the harbor . 155 .0164 .0113 1,782 91.7 461 36 10 0 0.8 15 50 71 100 0

Sea water at Graves Light 6 .0083 .0065 1,772 107.7 139 3 0 0 0 0 17 17 50 50

SENATE 
— 

N
o. 56. 

[Jan.
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C o m p a r is o n  o f  t h e  Sa n it a r y  C o n d it io n  o f  t h e  
H a r b o r  w i t h  it s  C o n d it io n  in  P r e v io u s  Y e a r s .

Analyses of samples of water collected from the harbor 
at various points were made in September, 1905, and 
other samples were examined in September, 1913. In all 
of these analyses the amounts of albuminoid ammonia 
and of free ammonia in the water were determined and 
tests of the bacterial content were also made.

By comparing these results with the average results of 
similar tests made in September, 1929, and September, 
1930, some indication is obtained of the progressive 
changes that have apparently taken place in the amount 
of organic matter and the numbers of bacteria present 
in the harbor waters during the last twenty-five years. 
The averages of the results of the determinations show
ing the free and albuminoid ammonia and the numbers 
of bacteria in the waters of the harbor in the years men
tioned are shown in the following table:

Averages of Available Analyses of Harbor Waters in the Years 1905, 
1913, 1929, 1930.

P a r t s  p e r  100,000. B a c t e r i a  p e r  C u b ic  
C e n t i m e t e r .

D a t e .

Free A lbum i
noid

Am m onia.
4 D ays

1 24 HRS. —  37° C.

Am m onia. 20° C.
Total. Red .

September, 1905 ........................................ .0161 .0138 573 - -

September, 1 9 1 3 ........................................ .0227 .0154 956 75 40

Average o f —
Septem ber, 1929, and Septem ber, 1930 .0295 .0132 1,370 125 35

These results indicate that the quantity of organic 
matter in the harbor waters, so far as shown by the 
amount of albuminoid ammonia present therein, has 
changed but little in the last twenty-five years. The 
free ammonia has varied in a greater degree than the 
albuminoid, and has shown a considerable increase during 
the period, and the same is true of the bacteria. So far



as these analyses are an indication of the condition of 
the harbor waters in the years mentioned, they show a 
steady though slight deterioration in the last twenty-five 
years.

C o n d it io n  of  t h e  H a r b o r  Sh o r e s .

In the course of the investigations the shores of the 
harbor have been examined both in summer and winter 
to determine their general sanitary condition, with 
special reference to the possibility that they may be 
affected by objectionable matters derived from sewage 
from the main sewrer outlets. The total length of the 
harbor shores without allowing for numerous small in
dentations is about 112 miles, excluding the rivers and 
estuaries above the lowest bridges. In the inner harbor, 
where there are many storm overflows, there are no 
exposed flats or beaches, and no very notable quantities 
of floating matters which might have come from servers 
were visible on the surface of the water either in winter 
or summer. In Winthrop Bay, also, both in winter and 
summer the shore gave little evidence of contamination 
by floating objects from sewage, and none could be de
tected along the outside shore of Winthrop from Shirley 
Gut to Grovers Cliff. During the winter months grease 
balls and other objects from the sewage were found in a 
few places along most other shores of the harbor. There 
were no indications of the general presence of grease or 
oil along the shores of Quincy, Hingham or Dorchester 
bays, though during both winter and summer examina
tions a light, oily scum was noted on the surface of the 
water at two or three points in the lower part of Wey
mouth Fore River and also in the neighborhood of the 
Army Base.

In the lower portions of the Mystic and Chelsea 
rivers evidences of floating oil were noted along the 
shore, especially in the neighborhood of the Marine 
Hospital in the Mystic River, where the shore and sea 
walls are exposed at low water. These were heavily 
coated with what was found upon examination to be 
mineral oil. Also between the East Boston bridge and



the upper end of Chelsea River the appearance of the 
soil indicated the presence of considerable quantities of 
mineral oil, and analyses of the earth along the shore 
confirmed these observations. The Mystic River above 
Malden bridge showed very little evidence of the pres
ence of oil, but considerable floating oil was noted on 
the surface of the Malden River, and examinations of 
the soil along the shores of the latter showed decided 
contamination by mineral oil. Above the bridge over 
Weymouth Fore River there was considerable evidence 
of the presence of oil along the banks.

C a p a c it y  o p  t h e  B o s t o n  M a in  D r a in a g e  a n d  
M e t r o p o l it a n  Se w e r s .

The resolve under which this investigation has been 
made contemplates a recommendation as to additions, en
largements, diversions or other improvements which ap
pear to be desirable in any of the main sewerage systems 
in order to prevent objectionable pollution of the harbor 
or its tributary rivers and estuaries; and in order to 
carry out the requirements of the resolve studies have 
been made of the capacity of the various main sewers of 
the Boston main drainage and Metropolitan systems 
and the possible need of additional intercepting sewers 
to meet the requirements of the not distant future.

The period during which this investigation was made, 
as already indicated, has been characterized by one of 
the most severe and prolonged droughts that have 
occurred in this region for many years. In consequence 
of these conditions the ground water levels have been 
lowered to an unprecedented extent, a condition made 
notable in many parts of the State by the exhaustion of 
water supplies and the drying up of great numbers of 
wells. The sewers which have hitherto been constructed 
in the various municipalities included in the Metropoli
tan and Boston main drainage districts admit more or 
less ground water from the territories through which 
they flow. When the levels of ground waters are high 
this leakage constitutes a very considerable proportion



of the flow in many of the tributary sewers, and conse
quently raises the level of the sewage flowing in the 
sewerage systems. Such a condition has usually been 
allowed for in the construction of the sewers, and the 
lowering of the ground water in the neighborhood of 
sewers has been a benefit indirectly to the sanitary condi
tions of populous areas by diminishing the dampness of 
basements and the danger of wet cellars.

In consequence of the prevailing drought the flow in 
the main drainage and Metropolitan sewers and their 
tributaries has been less affected by ground water during 
the period of this investigation than for many years. 
The main sewers of the Boston main drainage system and 
those in the low territory in the North Metropolitan 
district adjacent to salt water have been found to receive 
in some cases considerable leakage through tide gates at 
regulated overflows to the harbor or tributary waters. 
Tide gates may get out of order or their closing may be 
interfered with by objects floating in the water, and 
though they have apparently been maintained efficiently 
it is inevitable, nevertheless, that there should be con
siderable salt water leakage into these low-lying sewers 
even under the most favorable conditions. Such leakage 
was anticipated when the works were built, and allow
ance was made for a considerable addition to the flow of 
the sewers from this cause.

Relief sewers may have to be built in some sections of 
the Boston main drainage district from time to time as 
the city grows. The east side intercepting sewer is 
probably now used more nearly to its full capacity than 
other branches of that system, but further experience 
will be necessary before it will be practicable to ascertain 
definitely when and in what sections supplementary 
sewers are likely to be required.

In the North Metropolitan sewerage district supple
mentary sewers have been constructed from time to 
time in regions where the sewers were becoming sur
charged, and in some sections of the district unexpectedly 
rapid developments have made necessary the construe-



tion of additional sewers for the relief of the same general 
territory. During the period covered by the present 
investigation the sewers have amply served their purpose 
in all parts of the North Metropolitan district. A study 
of the records and observations of these sewers main
tained by the Metropolitan district commission appears 
to indicate that a relief sewer may be necessary in the 
near future for a part of the Medford branch below the 
point where it is joined by branches from Alewife Brook 
valley and from the upper Mystic valley, and there are 
also indications that an additional sewer will be needed 
before long to relieve the lower part of the Malden 
branch. Some further addition will also be needed for 
the sewerage of the Alewife Brook valley.

In the South Metropolitan district the capacity of the 
Charles River valley sewer, which receives in the upper 
portion of its course the sewage from Brighton, Newton, 
Waltham and Watertown, is rapidly being reached, and 
before long relief will have to be provided for this district 
to prevent the surcharging of this sewer to such an extent 
as to cause excessive overflow of storm water into the 
Charles River Basin. A tributary of the high-level 
sewer, however, constructed through the central part of 
Brighton, has reoeived as yet comparatively little sew
age, and relief for the Charles River valley sewer might 
be provided by pumping all or a portion of its flow at 
some point in Brighton into this branch of the high- 
level sewer. The original Neponset valley sewer tribu
tary to the South Metropolitan system at its lower end 
may become inadequate in time, but in this case this 
sewer is nearly parallel to the new Neponset valley 
sewer which is of sufficient size to be used as a relief 
sewer for the Mother Brook valley area by the construc
tion of a connection about a mile in length. It is im
practicable, however, to draw very definite conclusions 
as to the need of supplementary sewers in the Metropoli
tan districts to prevent unnecessary pollution of local 
water courses unless observations are made under more 
normal conditions than have existed during the past 
year and a half.



The question of the capacity of the sewers in the 
Metropolitan and Boston main drainage districts is the 
subject of constant and careful observation by the 
engineering departments in charge of these works, and 
whenever relief sewers become necessary their construc
tion will no doubt be urged in due season by the engineer
ing departments having charge of the work.

One of the most important of the areas of the Metro
politan district is the Charles River Basin, a water 
park of very great value, owing to its location so near 
the center of the city. The creation of a fresh-water 
basin in the estuary of Charles River was first planned 
and recommended by the Metropolitan Park Commis
sion and the State Board of Health, acting jointly, in 
1894, and its construction was begun some ten years 
later. While the amount of polluting matter entering 
the basin was not found to be serious during the investi
gations which preceded the adoption of the plan for a 
dam, a later examination by the State Board of Health 
of the condition of the water in the basin after the con
struction of the dam had been begun showed that the 
pollution of the basin was increasing, and led to the 
adoption of legislation in the year 1907 which required 
the separation of the sewage from the storm water in all 
parts of the city of Boston within the watershed of the 
Charles River above the dam in order to prevent further 
pollution by the overflow of sewage either directly into the 
basin or into its tributaries.

Much work has been done in the separation of the 
sewage from the storm water in the district defined in 
the act, but the work has not been completed and its 
effects have probably been offset to some extent by the 
intensive development of the areas tributary to combined 
sewers in the district in recent years. It is most im
portant that the work of separation in the watershed of 
the Charles River Basin be continued diligently until it 
is completed as fully as practicable, and the basin relieved 
of the overflow of all drainage containing any consider
able admixture of sewage. It is also advisable that the



separation of sewage from storm water be carried on in 
portions of Cambridge and of other municipalities having 
combined sewers in the district bordering the basin, even 
though they were not included in the act of 1907.

The basin is being used more and more extensively for 
boating and bathing, and it is most important that its 
sanitary condition be maintained under careful super
vision at all times and unnecessary pollution of its waters 
prevented.

While in the past two years there has been no evidence 
of serious inadequacy of the Boston main drainage or 
Metropolitan sewerage systems, it must, nevertheless, 
be borne in mind that these works have been in existence 
for many years during a period when the population of 
the district has been growing rapidly, and it is inevitable 
that further provision must eventually be made for dis
posing of sewage of these districts.

The North Metropolitan sewerage system was designed 
in 1889 and was constructed to serve a population which 
was expected to be reached about 1930. The growth of 
population has exceeded the original estimates, and the 
main tributaries have been supplemented when necessary 
to meet increasing requirements. Nevertheless, it will 
eventually become necessary to supplement further the 
main system in order to prevent pollution of local waters.

The Boston main drainage system can probably be 
made to serve its purpose for many years by diverting 
from it if necessary some of the sewage which it now 
receives, and perhaps discharging it into the South 
Metropolitan system.

The South Metropolitan sewerage system was built to 
last until the population becomes considerably greater 
than it is at the present time, and this system will afford 
an outlet for a number of years for any surplus sewage 
from the North Metropolitan or Boston main drainage 
systems, if need be. If, however, the South Metro
politan system is to serve as a relief for parts of the Boston 
main drainage and North Metropolitan systems, and 
thus postpone large outlays for supplementing those



systems, it is imperative that the excessive quantity of 
storm water that is now discharged into the South 
Metropolitan system be diverted therefrom at the earliest 
practicable time.

A d v is a b il it y  o f  C h a n g e s  a t  S e w e r  O u t l e t s .

While there does not appear to be an immediate 
necessity for changing the location of either of the main 
sewer outlets, or for treating the sewage for the removal 
of objectionable matter, nevertheless, with the growth 
of population and increase in the quantity of sewage 
such a demand may at some time arise, and considera
tion has been given to possible changes in the outlets 
and the methods at present available for treating the 
sewage. In these studies the movement of the currents 
was observed by means of floats at points in the harbor 
which seemed possibly favorable for outlets for sewage, 
and the probable path of the sewage was observed as 
indicated by the floats. One of the points at which 
observation was made was between Long and Rainsford 
islands, where a number of floats were set off and their 
courses observed at various stages of the outgoing tide. 
The results of this study indicate that if all the sewage 
discharged at Moon Island should be discharged farther 
out at some point between Long and Rainsford islands, 
there is much danger that it would not become well 
dissipated in the water until it reached one of the main 
channels of the harbor through which there is a large 
traffic.

The sewage discharged at Moon Island at the present 
time is generally well dispersed and has disappeared 
before reaching any of the important harbor channels, 
nor does it affect materially any shore outside of Moon 
Island except that of Long Island opposite the outlet 
which is practically unoccupied. It is concluded that 
no material gain would be effected by discharging the 
sewage farther down the harbor under present conditions.

By discharging part of the Moon Island sewage at a 
point between Long and Rainsford islands the present



sewage field inf the channel between Moon and Long 
islands would probably be reduced in area, and there 
might be a better diffusion of the sewage in the water of 
the main channel into which it now flows, but it is very 
doubtful whether the gain would be great enough to 
warrant the expense if and when a change should be 
deemed desirable in the point of discharge of the Moon 
Island sewage.

The sewer outlets near Peddocks Island were selected 
after very careful studies of the currents of the harbor, 
made both by the then Metropolitan Sewerage Commis
sion and the State Board of Health, and the further 
studies made during the past year confirm the earlier 
results, showing that the location selected is the most 
favorable one to be found in the lower harbor for the 
discharge of this sewage under existing conditions.

Float tests were also made at points farther out in the 
harbor in the neighborhood of the Brewster Islands and 
outside the Graves, the results of which, while not 
complete enough to be quite conclusive, indicate that a 
great quantity of sewage might be discharged at or 
somewhat beyond the outer islands without danger that 
it would be carried to any inhabited shore. There is, 
of course, a very great inflow and outflow of water on 
each tide, both through the northerly channel or Broad 
Sound and through the southerly channel entering the 
harbor, and in these great channels the sewage would 
probably be dissipated without creating objectionable 
conditions at any point. The time may come when it 
may be deemed essential to remove the sewage from the 
present main outlets in the harbor to some more remote 
point of discharge into the sea, and in that case con
sideration would very likely be given to some scheme for 
collecting the sewage from the three principal outlets 
and discharging it at or beyond the outer islands. If 
such a change should be deemed advisable, probably the 
most practicable plan for conveying the sewage to the 
suggested outlet would be by means of a tunnel in the 
rock at a safe depth beneath the harbor bottom. No



borings have been made to ascertain the depth to rock 
or the quality of the rock likely to be encountered, and 
in consequence it is impracticable to give any definite 
estimate of the probable cost of the work. Tunnels of a 
size required to carry double the quantity of sewage now 
discharged at the three main outlets have cost in favor
able conditions in the neighborhood of $1,000,000 per 
mile. The total length of tunnels and shafts required to 
connect all three outlets and convey them to the Graves 
is about 14 miles, and the cost of the tunnels and outlet 
works under favorable conditions would probably not be 
less than $15,000,000, and unless favorable conditions 
were found the cost might considerably exceed that 
amount. To that amount would have to be added the 
necessary cost of pumping stations, pumping equip
ment and appurtenances. The cost of maintaining such 
a system would only be the cost of operation and main
tenance of the pumping works, and would be small 
compared with any plan of treating the sewage.

A study has also been made of the practicability of 
treating the sewage of the three main sewer districts at 
some point in the neighborhood of each of the outlets, 
and discharging the effluents at approximately the same 
points at which sewage is discharged at the present 
time. A consideration of the possible available sites for 
sewage treatment works has shown that the shores of 
the mainland all about the harbor are so occupied that 
it would be impracticable to select a suitable location for 
treatment works at any points along these shores with
out creating objectionable conditions at some point or 
involving a large expense for damages besides the cost of 
the diversion of the sewage to the locations selected. The 
least objectionable place for a treatment works for 
treating the sewage from Moon Island with conditions as 
they are at the present time is the westerly end of Long 
Island which is at present practically unoccupied. The 
method of treatment best adapted for use under the 
existing circumstances would probably be the activated 
sludge process which would require a smaller area for



works than any other available plan. The present 
unoccupied westerly half of Long Island would not be 
quite adequate for the purpose, but by filling along its 
shores the area of the island could be sufficiently enlarged 
to meet all requirements. The material necessary for 
filling along the shore could be obtained from the high 
ground in the island, where there is probably sufficient 
material available for the purpose.

An estimate of the cost of the works that might be 
necessary for treating a quantity of sewage that may be 
expected to be discharged at Moon Island for some years 
in the future, based on sketches of the structures needed, 
would probably be about $10,000,000. The cost of 
maintenance of the works would be large and would 
depend to considerable extent upon the cost of disposing 
of the screenings and the possible income obtainable 
from the sale of the dried sludge, the sludge from various 
existing works having been found to have considerable 
value as a fertilizer. For the disposal of the screenings 
it would probably be advisable to provide an incinerator 
of such design that it could be operated without creating 
a nuisance in the neighborhood.

So far as can be judged from the results of somewhat 
limited experience in the operation of activated sludge 
works, it seems hardly likely that the sewage could be 
disposed of satisfactorily for less than $17 per million 
gallons, which would make the total annual expense of 
maintenance and operation of a works for treating a 
considerably greater quantity than is discharged at this 
outlet at the present time about $750,000 per year.

The most favorable location for a treatment works for 
the disposal of the sewage delivered at Nut Island is 
likely to be found on the westerly part of Peddocks 
Island which is now practically unoccupied. In this 
case, also, it would be necessary to enlarge the area 
considerably, and probably enough material can be found 
on the island for the purpose. The estimated cost of 
an activated sludge plant on this island made from pre
liminary sketches of the necessary works indicates that



they might cost, for the quantity of sewage likely to be 
discharged at that outlet for some years hence, about 
$8,500,000. The estimated cost of maintenance, dis
posal of screenings and sludge, etc., is $700,000.

For the treatment of the sewage of the Deer Island 
outlet it would be desirable to acquire, if practicable, the 
land in the easterly portion of the island, perhaps filling 
out a considerable area on the harbor side. The esti
mated cost of works for disposing of the sewage at this 
outlet for some years hence, made in the same manner 
as in the case of the works at the other outlets, would be 
about $10,000,000, and the estimated cost of maintenance 
and operation, including disposal of screenings and all 
other requirements, about $750,000.

If it should be found impracticable to secure a suf
ficient area of land on Deer Island for the necessary 
sewage disposal works, the land being now owned by 
the United States government, it will be necessary to 
select some other location, or perhaps to pump the 
sewage to Long Island and dispose of it there in con
nection with the Moon Island sewage. Such an arrange
ment, if found practicable, might not be desirable on 
account of the concentration of a great quantity of 
sewage at a works from which objectionable odors might 
be noticeable for very considerable distances.

The foregoing estimates of cost of disposing of the 
sewage, either by discharge farther out to sea or by means 
of treatment works at the various outlets, are merely 
very rough approximations presented for the purpose of 
indicating the comparative cost of discharge at sea and 
of treating the sewage at suitable treatment works on 
land. It will be seen from the estimates that the cost of 
works for the treatment of the sewage at the three prin
cipal sewer outlets is likely to be from $25,000,000 to 
$30,000,000 under present conditions, besides which there 
will be an annual expense for maintenance amounting, 
probably, to from $2,000,000 to $2,500,000 per year. 
On the other hand, the cost of works for conveying the 
sewage to or beyond the outer islands of the harbor, if the



conditions are found to be favorable for such a method of 
disposal, is unlikely to be much more than one-half as great, 
while the expense for maintenance of the works for dis
charging the sewage into the sea will be very much less than 
the expense of disposing of the sewage by any other plan.

Sewage treatment methods will no doubt be improved 
as time goes on, and their cost may be reduced as com
pared with the cost of such works at the present time. 
Nevertheless, they are likely to be much more expensive 
than disposal of the sewage untreated at sea.

Sc r e e n in g .

While the greater part of the matters which float in 
the waters of the harbor appear to be derived from sources 
other than the main sewer outlets, occasionally grease 
balls and other objects coming from the sewage float for 
considerable distances and are sometimes found on the 
shores of the harbor and occasionally at other points 
along the coast. At most inland cities and at some of 
those along the coast sewage is screened before discharge, 
and in practically all cases fine screening is an adjunct 
to treatment works. The conditions affecting the dis
charge of sewage into tide water at Boston are far more 
favorable than is the case at any of the other large cities 
along the coast on account of the high range of tides 
and the rapid currents to which they give rise. Never
theless, screening may sooner or later be deemed desirable 
at the outlets in Boston Harbor as the flow of sewage 
increases, and especially if floating objects from the 
sewage become more numerous and more noticeable.

It is probably practicable to screen the sewage at each 
of the three principal outlets without very material 
changes in the existing works. Several types of fine 
screens are in use, and there have been a number of 
changes and improvements in such devices in recent 
years. One common type for large installations is a 
cylinder some 8 feet to 14 or more feet in diameter, and 
of similar length, with slits or openings through which 
the sewage passes, the width of which may be an eighth



of an inch, or more or less, according as coarser or finer 
screening is desired, but other types are available. The 
screenings are discharged into conveyors and removed to 
suitable receptacles for draining or drying, and subse
quently disposed of by burying in the ground or burning 
in an incinerator, or by such other method as is found to 
be best adapted to the circumstances. If a screening 
system were installed at each of the main outlets in 
Boston Harbor it is probable that in each case it would 
be necessary to provide a suitable incinerator to destroy 
the screenings, as it would be difficult to find any con
venient place where such large quantities of screenings 
could be dumped or buried, and it would be out of the 
question to attempt to dispose of them by dumping in 
the sea because of the danger that much of the material 
would be carried by the winds to the shores. Such was 
the experience when the garbage and wastes from the 
city were dumped at sea in earlier years, even before the 
quantity had become nearly as great as at the present 
time. While no detailed plans have been made for 
screening the sewage at any of the three outlets, it seems 
probable, judging from experience in other places, that 
the cost of the works at each outlet for present quan
tities of sewage, including the excess of flow during 
storms, might be in the neighborhood of $1,000,000, or a 
total of $3,000,000 for the three outlets.

The total quantity of screenings requiring disposal will 
depend upon the character of the sewage and the fineness 
of the screening, and tests will be necessary before any 
definite estimate can be made of the probable amount of 
screenings to be handled at each of the three outlets; 
but judging from the cost of screening in several other 
large cities, the total annual maintenance at the three 
outlets might approach or possibly exceed $400,000 per 
year for treating the quantity of sewage that may be 
expected to be delivered at these outlets for a number 
of years in the future. These figures are only offered 
as an indication of the possible cost of the works, and 
in case it should be decided to screen the sewage at any



or all the outlets, detailed studies will be necessary 
before selecting the type of screen which seems best 
adapted to the purpose in each case, and before it will 
be possible to estimate closely the probable cost of the 
works and of their maintenance.

The effect of screening will be to remove the large 
objects and the larger particles of solid matter from the 
sewage, the net result of which will, however, decrease 
comparatively little the quantity of organic matter 
which the sewage contains. It cannot be expected that 
screening will reduce materially the area in which sewage 
discharged from the various outlets will be noticeable, or 
the degree of pollution of the water in the area now 
affected by sewage discharge. It is unlikely, also, to 
decrease to a very noticeable extent the amount of float
ing matter ordinarily present in the various parts of the 
harbor. Under such conditions as prevailed in the course 
of this examination in the years 1929 and 1930 screening 
would probably have very little noticeable effect in re
lieving the harbor or its shores from floating matters 
except from the few grease balls and other floating mat
ters from the sewage not all of which, by any means, 
come from the main sewer outlets. Nevertheless, in 
other years the conditions may be less satisfactory, 
and changes in the amount and character of the sewage 
discharged at the main outlets may make screening 
worth while, provided it will postpone the great expense 
that would otherwise be needed for treating the sewage 
at treatment works or conveying it farther out to sea.

S u m m a r y  o f  t h e  R e s u l t s  o f  t h e  I n v e s t ig a t io n .

The results of the investigations of the past two years 
leave no doubt that the waters of the harbor in general 
are, for the most part, in satisfactory sanitary condition 
at the present time. There are indications, judging from 
previous examinations, that the condition of the harbor 
waters in general has deteriorated slightly within the past 
twenty-five years, but there is no indication that they



are likely to become generally objectionable until the 
pollution becomes much greater than at the present time.

The results of the examinations of the harbor waters 
about the three main sewer outlets at Moon Island, 
Deer Island and Nut or Peddocks Island, and along the 
channels into which the sewage is discharged, do not 
show any notable changes from the conditions found in 
previous years. The sewage discharged at these outlets 
is quickly dispersed in the tidal currents into which it 
flows, and even at Moon Island, where some 50,000,000 
gallons or more of sewage are discharged on each ebb 
tide, the conditions show no material variation from 
those which have existed for many years.

Aside from the immediate neighborhood of the main 
sewer outlets, the most seriously polluted portions of the 
harbor are certain bays and estuaries, chiefly South Bay 
and Fort Point Channel, where objectionable conditions 
are becoming serious and require improvement in the 
not distant future. The problem of improving South 
Bay and Fort Point Channel is one largely of transpor
tation and public convenience in that section of the city, 
and has been the subject of study and of several reports 
to the Legislature, including a report of a special com
mission under date of December, 1928, and published as 
House Document No. 1010 of the year 1929, which con
tains, also, a report and plan for eventually relieving any 
danger of nuisance in South Bay and Fort Point Channel. 
That plan provided for removing the objectionable 
drainage which now enters South Bay to an outlet into 
the sea off Calf Pasture Point, where it would be quickly 
diluted and dispersed in a volume of harbor water many 
times as great as the flow of drainage without danger 
of creating objectionable conditions at any point. Much 
pollution also enters the Neponset River estuary from 
the Neponset River, which is grossly polluted by sewage 
and manufacturing waste from the cities and towns in its 
watershed, but the construction of a branch of the South 
Metropolitan sewerage system in the Neponset valley is 
already under way which will remove the objectionable 
pollution from that stream above its tidal estuary.



The condition of the shores of the harbor has nowhere 
been found to be seriously objectionable by reason of the 
deposit of suspended matter from sewage. Much floating 
matter enters the harbor from various sources, some of 
which finds its way to the shores, and a few floating 
matters, chiefly grease balls which probably come from 
the sewers, have been noted along the shores, especially 
in the winter season. The amount of such material does 
not as yet appear serious enough to warrant the large 
expense that would necessarily be incurred in attempting 
to prevent their entrance into the harbor waters.

The general results of the investigation do not show 
such likelihood of the occurrence of such seriously objec
tionable conditions in the harbor by reason of the dis
charge of sewage therein as to make it necessary or 
desirable to change the location of the outlets or to 
adopt other methods of disposing of the sewage at the 
present time. There has, of course, been a great increase 
in the population living along the harbor shores in the 
last twenty-five to thirty years, and the harbor and its 
shores have become the resort of great numbers of people 
for recreation in the summer season. The pollutions of 
the harbor have naturally become more noticeable to 
larger numbers of people than in earlier years. The 
condition of the bathing beaches has not anywhere been 
found objectionable, the most serious pollutions of the 
waters in these localities being due thus far to the bathers 
themselves.

With the growth of the population living about the 
harbor and using its waters for recreation, the time may 
come when an urgent demand may arise for a change in 
the present methods of sewage disposal, and the question 
will then arise as to the practicability of removing the 
sewage to a sufficiently remote outlet or outlets into the 
sea, or of treating it on land by some suitable method 
before discharge into the harbor. Either plan would 
involve an expense of several million dollars, and it is 
doubtful whether any plan can be devised, unless, per
haps, a sufficiently remote outlet into the sea, which will



provide within reasonable limits of cost for the complete 
removal and destruction of the objectionable elements in 
the sewage in so short a time or within such a limited 
space as is effected at the outlets now in use unless and 
until a material improvement has been developed in the 
art of sewage disposal as compared with the methods 
available at the present time.

There is no question, however, as to the importance of 
making a study of the condition of the harbor and its 
waters at frequent intervals to observe the changes that 
are taking place, and make possible the construction of 
works either for treating the sewage or for its diversion 
to other outlets into the sea in ample season to maintain 
the harbor waters in satisfactory condition.
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