
SENATE No. 10.

Office of the State Board of Health,
State House, Boston, Jan. 10, 1905.

To the General Court of Massachusetts.
I have the honor to transmit to the Legislature the report of the

State Board of Health required by the provisions of chapter 75,
section 115, of the Revised Laws, by which the Board is required
annually “ to make a report to the General Court of its doings for
the preceding year ” with reference to water supply, sewerage and
sewage disposal and the protection of the purity of inland waters.

Respectfully

WATER SUPPLY AND SEWERAGE.

CHARLES HARRINGTON,
Secretary of State Board of Health
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The State Board of Health presents herewith a report of its doings
for the year 1904 under the provisions of laws relating to the pro-
tection of the purity of inland waters, as required by chapter 75,
section 115, of the Revised Laws.

The Board has received 125 applications during the year for
advice upon matters relating to water supply, sewerage and sewage
disposal, about the same number as in the previous year. The
number includes also those cases in wdiich the specific approval of
plans of water supply and sewerage systems or of the taking of lands
for these purposes is required by special acts of the Legislature, or
votes of city or town governments. Of the 125 applications re-
ceived, 74 related to water supply, 12 to sources of ice supply, 30
to sewerage, drainage and sewage-disposal systems, and 9 to mis-
cellaneous matters, including the prevention of the pollution ot
streams and tidal waters.

Water Supplies.

A public water supply was introduced during the year in the town
of Ashfield, and at the end of the year, 172 of the 353 cities and
towns in the State were provided with public water supplies. These
172 cities and towns contain approximately 92 per cent, of the
population of the State. All of the cities and towns of the State
having a population, according to the census of 1900, in excess of
3,500, are now provided with public water supplies, except the
towns of Barnstable, Blackstone, Chelmsford, Dartmouth, Dudley,
Pepperell and Tewksbury. The waters of 2!0 sources of public
water supply have been examined at intervals during the year by
means of chemical analyses; and microscopical and bacteriological
analyses have been made in some cases. Many of the sources ot
supply were inspected during the year.

WATER SUPPLY AND SEWERAGE.

REPORT.
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Hides and Regulations for prevent inn the Pollution and ,s.

Sanitary Protection of Waters used as Sources of Public Watt
sm

In response to the petitions of the authorities of the cities of
Worcester, Northampton and Springfield, and the towns of Plym-
outh, Greenfield, Easthampton, Wakefield, Randolph and Holbrook,
the Board has established rules and regulations for preventing the
pollution and securing sanitary protection of the ponds and streams
used by those municipalities as sources of public water supply.
The rules and regulations are similar to those which have been
adopted by the Board in previous years for the protection of the
waters of other cities and towns.

Experiments upon the Application of Salts of Copper to Ponds and
Reservoirs, to destroy Growths of Or

ances to which the users of waterOne of the most serious annoy

Irawn from ponds and reservoirs are subjected is the disagreeable
of many of these sources is attaste and odor by which the wate r
ich has been sufficient in sometimes affected,—an annoyance wl

cases to lead to the abandonment
The objectionable tastes and o

the source of supply.
of pond and reservoir waters,ors

which are often attributed to decaying fish and other causes, are, in
practically all cases which have been brought to the attention of the
Board, caused by the presence of organisms, in some cases of kinds
which attach themselves to the si and bottom of the reservoir.

nds which live in suspensionbut in the majority of cases of tho;
George T. Moore, algologist ofin the water. Early in 1903, Dr

the United States Department of Agriculture, brought to the atten-
tion of the Board the results of investigations which he had made,
indicating that the microscopic organisms which are the chief cause
of objectionable tastes and odors in the waters of ponds and reser-

ying sulphate of copper, or bluevoirs could be destroyed by app
vitriol, to the water in very smal quantities ; and information was
also submitted tending to show tl it bacteria were also destroyed in
water brought in contact with met allie copper. Experimental tests

sulphate of copper as a method ofof the applicability of the use of
and the objectionable conditionsremoving growths of organism

which they cause, as suggested y Dr. Moore, were begun at one
Salts of copper are nearly all luble in water, and are regarded
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poisonous when used in food preparations ; it is obviously necessary,
under the circumstances, that these substances should not be de-
posited in water used for drinking purposes, until their probable effect
upon the condition of the reservoir, and especially upon the health
of those to whom the water is being supplied, has been definitely
determined. Fortunately, a considerable number of ponds and
reservoirs formerly used as sources of water supply, but now aban-
doned, were found to be available for experiment; and in the use
of these reservoirs there was the advantage that their biological
history had been observed during the period of their use as sources
of water supply, and that these records were available for use in
determining the changes resulting from a treatment such as that
proposed.

Two of these sources were treated with copper sulphate in 1903,
the quantities applied amounting to from 1 part in 1,500,000 to 1
part in 2,000,000 parts of water; and during 1904, further experi-
ments have been carried on with these and other reservoirs. The
application of copper sulphate has been made in all cases under
the direction of Dr. Moore, and the effect of the treatment upon
the chemical and biological condition of the water has been deter-
mined by analyses of samples collected before and after the treat-
ment.

One of the matters of greatest importance in connection with the
possible use of copper sulphate for the removal of growths of or-
ganisms from public water supplies is to determine what becomes
of the copper deposited in the water, and many experiments have
been made to determine its final disposition. Experiments are also
being made to determine the effect ot this form of treatment upon
animal life of various kinds.

The results of some of the experiments and investigations so far
as obtained tend to support the conclusions which had been reached
when the matter was first brought to the attention of the Board as
to the practicability of the copper treatment for the removal of
growths of organisms and bacteria, but the results of other experi-
ments conflict with some of these conclusions. Further study and
experiment are necessary before the probable results ot the use of
copper in preventing objectionable conditions resulting from growths
of organisms, or the probable effect of the use of this substance in
public water supplies upon the public health, can be conclusively
determined.
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The Lawrence City Filter.
The Lawrence city filter, constructed for the purpose of purifying

the sewage-polluted water of the Merrimack River and preventing
the excessive death rate from typhoid fever and other diseases result-
ing from the use of a polluted water supply, was constructed by the
city under the advice of this Board in 1893. How successfully it
has served its purpose is shown by the great reduction in the death-
rate of the city in the years following the completion and use of the
filter, as compared with the preceding years.

utficient capacity for the needsThe filter was designed to be of
but the original design, whichof the city at the time it was built

it the filter in winter, was notincluded a cover or roof to prote
been greatly hampered and itscarried out, and its operation has
impracticability of maintainingcapacity limited on account of tin

■old weather. In the winter ofits surface in proper condition in
in the city was for a period of1901-02, the consumption of water

several days greater than the capacity of the filter; and for a period
of many days in that winter the water stored in the distributing
reservoir was very nearly exhausted. Early in the spring of 1902,

urgent need of covering the filter,the Board advised the city of th
from ice and snow and freezingthus relieving it from obstruction
practicable an additional filteringweather, and to provide as soon a
the city authorities was to dividearea ; but the only action taken 1

is of walls, by which a very littlethe filter into three parts, by n
ration of the filter. The winterimprovement was made in the oy

nough water was obtained forof 1902-03 being a very mild on
as done in the summer season ofthe supply of the city. Nothing w

upplying filtered water to th(1903 toward enlarging the wort
any other source, though in thecity or pure drinking water from

liter were finally submitted tomonth of December plans for a ne
the winter of 1903—04 the disand approved by the Board. In
ry nearly exhausted, so that, it atributing reserv
rks had occurred, it would havelarge fire or an accident to t

been necessary to introduce tl uted water of the Mern

mack River directly into the city
summer, also, nothing has been done by the city to avert the c un-

ity of introducing the unfiltered Merrimack River water, from which
he responsibility for the presentthe city has twice barely escay

During the past
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conditions rests upon the city government, which, in spite of the
warnings given, has not seen tit to make provision for protecting
the lives and health of the people of the city from the danger to
which they are now exposed.

Examination or Sewer Outlets and the Effect of Sewage
Disposai

The examinations of sewer outlets during the past year have been
directed chiefly to the outlets into Boston harbor, and to investiga-
tions of the conditions of flats and tidal waters from which shellfish
are taken for food.

On April 28, a communication was received from the city of New
Bedford, requesting advice as to whether clams and quahaugs col-
lected from the Acushnet River could safely he used for food; and
in response to this request the Board examined the conditions of the
flats and tidal waters about the city of New Bedford and the places
from which shellfish were being collected, and caused numerous
bacterial examinations to be made of the shellfish collected from the
flats and waters about the city. The results of the investigations
showed that the sewage from a part of the city of New Bedford was
being discharged into New Bedford harbor through twenty-six sewer
outlets, and that there were six sewer outlets discharging into
Clark’s Cove, an arm of the sea south of the city. The sewage of
the town of Fairhaven, situated opposite New Bedford, is also dis-
charged into New Bedford harbor. The great bulk of shellfish col-
lected from the waters about New Bedford are taken from New
Bedford harbor, and the observations made by the Board show that
a large proportion were collected from the New Bedford side of the
harbor, often within 400 feet of the shores in front of the sewer out-
lets. Numerous samples of quahaugs collected from all over the
harbor have been analyzed by the Board, and a large proportion of
them were found to show the presence of sewage bacteria. Shell-
fish are also collected all about the upper end of Clark’s Cove, and
examinations of samples from this locality have shown that a large
percentage are affected by sewage.

Since it was evident, from these examinations and investigations,
that shellfish taken from these localities were likely to injure the
health of those who might use them for food, the Board deemed it
necessary that the further taking of shellfish from these waters
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should be prevented ; and therefore brought the matter to the atten-
tion of the Commissioners on Inland Fisheries and Game, and re-
quested that commission, under the provisions of section 113 of
chapter 91 of the Revised Laws, to prohibit the taking of shellfish
from the waters of New Bedford harbor north of or inside of a line
drawn from Fort Point in Fairhaven to a point on the easterly shore
of Clark’s Point one mile south of the most southerly sewer outlet
in the city of New Bedford, or from the waters of Clark’s Cove at
any place within three-quarters of a mile of the outlet of any sewer
of the city of New Bedford discharging into Clark’s Cove; and a
chart showing the areas from which the taking of shellfish was pro-
hibited was sent to the commission.

The Nepon x River.
The most serious sources of po

Norwood and Walpole above the G
wastes from the sewer of the town

lution of the Neponset River in
reat Meadows are caused by the
of Norwood and the wastes from

a tannery, two paper mills and a gas works. Plans for the purifica-
tion of the town sewage and the tannery wastes have been submitted
to and approved by the Board ; and during the past year notice has
been given to the authorities of the town and the owners of the
tannery to discontinue the discharge of unpurified sewage and waste
into the river after July 1, 190.’

Plans for the disposal of the wastes of three other works have
been submitted for the approval of the Board, and the owners of
other large works have notified the Board of their intention to
present plans for the purification of their wastes at an early date
The quantities of water used in some of these works and seriously
polluted in the various processes are very large, and it is essential
that these waters should be returned to the stream, after purification
for the use of other owners below. Under these circumstances the
problem of satisfactorily purifying these wastes is in many cases a
serious one, requiring a careful study of the methods proposed, in
order to secure satisfactory result

From present appearances, there is reason to expect that by the
end of another year the river will be relieved of a considerable por-
tion of the pollution which now enters above the meadows
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Investigations upon the Purification of Sewage and AY ater
at the Lawrence Experiment Station.

In sewage filtration, especial attention has been given during the
past year to intermittent sand filters, which have been in operation
for many years at the Lawrence Experiment Station. Efforts have
been made during the year so to operate these filters that the organic
matter which has accumulated upon the sand may he removed by
bacterial action, and increased efficiency be thereby obtained.

This study has given rise to various other special lines of.work on
the varied character of organic matter stored in sewage filters and its
degree of stability and resistance to bacterial oxidation ; and in con-
nection with this wmrk, experiments have been made to determine
the degree ofacidity or alkalinity of the effluents of sewage filters of
different kinds when they are effecting the highest degree of puri-
fication.

The investigations as to the operation of septic tanks and the
efficiency of contact and the intermittent continuous filters have been
continued as in the previous year, and the filters used in testing the
results of these methods of sewage purification have been constructed
of different materials and operated at various rates. Investigations
have also been made as to the kinds of bacteria in sewage, and their
functions in the process of sewage purification. A new method of
determining the degree of turbidity in water, especially in the efflu-
ents from sewage filters, has been worked out at the experiment
station during the year, this method giving a much better idea of the
actual amount of mineral and organic matter present in the water as
suspended matter or sediment than the method hitherto used.

The experiments upon the filtration of water have been continued
as in previous years, special attention being given to the results
obtainable by rapid filtration, aided by coagulants, and by double
filtration, in order to determine the efficiency of such methods.

Investigations have been made during the year at the experiment
station upon the bacterial examination of shellfish affected by sewage
pollution, to determine the length of time the dangerous organisms
may live in shellfish under various conditions, and the degree of heat
necessary in cooking to destroy pathogenic bacteria. Much work
has been done at the experiment station, as already indicated, in the
study of the effect of copper sulphate and metallic copper upon
microscopic organisms and bacteria.
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Under the provisions of the Revised Laws (chapter 75, section
117) the State Board of Health is required to

consult with and advise the authorities of cities and towns and persons
having, or about to have, systems of water supply, drainage or sewerage
as to the most appropriate source of water supply, and the best method of
assuring its purity or as to the best method of disposing of their drainage
or sewage with reference to the existing and future needs of other cities,
towns or persons which may be affected thereby. It shall also consult
with and advise persons engaged or intending to engage in any manufac-
turing or other business whose drainage or sewage may tend to pollute any
inland water as to the best method of preventing such pollution, and it
may conduct experiments to determine the best methods of the purification
or disposal of drainage or sewage. No person shall be required to bear
the expense of such consultation, advice or experiments. Cities, towns
and persons shall submit to said board for its advice their proposed system

drainage or sewage, and all petitionsof water supply or of the disposal of
to the general court for authority to introduce a system of water supply.
drainage or sewerage shall be accompanied by a copy of the recommen-
dation and advice of said board thereon

During the year 1904 the Board has given its advice to the fol-
lowing cities, towns and persons, under the provisions of this law
or under special acts relating to water supply and sewerage.

Official communications were made during the year under the
provisions of acts relating to water supply and to sources of ice
supply as follows

Watei Ul'FI

Stetson HAsh
Attl ing at J

A.DVICE TO CITIES AND TOWNS.

(Att
(At

Dartmouth (Hay V
Barnst
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Milton (Houghton School).
Milton (Leopold Morse Home).
Northampton.

Easton
Gloucester (Y. M. C. A.)
Gloucester (Russia Cement Company)

North Attleborough (two).
Northborough (almshouse)
Peabody.

Great Barrington (three)
Greenfield (two)
Hadley

Peabody (Frank T. Moore).
Plymouth (two).

Hardwick (Gilbertville)
Harvard.

Randolph and Holbrook
Shelburne.

Haverhill
Holland
Holvokc Shrewsbury

Somerville (M. W. Carr & Co.)
Springfield (four).

Holyoke (Holyoke Valve and Hydrant
Company).

Springfield (springs).
Stockbridge,

Holyoke (Whitmore Manufacturing
Company').

Uxbridge (three)
Wakefield.

Hull
Ipswich

WalthamLawrence (three).
Waltham (Alden Clark).Lawrence (well at City Hall)
Wellesley (Wellesley College) (two).
Westford.

Lawrence (Briggs & Allyn Manufactur-
ing Company7 ).

AVeston (cemetery near source of waterLenox
supply of Cambridge)

West Springfield.
Lenox (New York,New Haven &Hart

ford Railroad Company).
Woburn (W. W. Cummings)
Worcester.

Longmeadow
Maynard (two)
Merrimac. Wrentham
Millbury (E. G. Howe)

StIce PPLY.

MiltonChicopee
Nantucket.Everett
Palmer (Three Rivers).
Quincy.

Falmouth
Hardwick (Wheelwright)
Holyoke. Westport.
Littleton.

made during the year under gen-
sewerage and sewage disposal, as

Official communications were
eral and special acts relating to
follows :

Hubbardston.
Lenox (two).
Leominster.
Manchester.
Marblehead.

Brockton.
Fairhaven
Falmouth.
Grafton (Colony for Insane)
Great Barrington.

Northampton (two)
Norwood.

Haverhill (two)
Holvoke.
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Salem (two)Norwood (Winslow Bros. & Smith
Company) (two). Southborough (Deerfoot Farm Com-

pany).Pittsfield
South Hadley
Wakefield.

Rockland.
Rutland (Industrial Camp for Prison-

ers) . West Springfield

Eeplies were also' made in answer to applications for advice rela-
tive to the pollution of ponds, streams and other bodies of water,
as follows:

Wellesley.
Winchester
Woburn.

Canton (Neponset Woolen Mills)
Leicester.
New Bedford
Plymouth. Worcester

Worcester (Worcester Insane Hospital)Quine
Swampscott

Financial Statement .

Appropriation.
For carrying out the provisions of the act to protect the purity of

inland waters, and to require consultation with the State Board of
Health regarding the establishment of systems of water supply,
drainage and sewerage, |b4,000 00

Salaries, including wages of laborers at Lawrence Experiment
Station, §25,681 5o

Apparatus and materials, 8,110 06
Rent of Lawrence Experiment Station, 150 00

Use of tools and office, Lawrence Experiment Station, ... 278 10

Travelling expenses, 1,931 37
° QB2 84Express charges, •

Books, book binding, stationery and drawing materials, ... 496 83
Maps and blue prints, 194 43
Telephone and telegraph messages and postage, ....

60 22
Typewriter and typewriting supplies,
DV

.
. 340 06Printing

. . 026 42Miscellaneous,

Total, 46
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Statistical Table for the Year 1904.
Applications for advice from cities, towns and others

Relating to water supply, . . ■
Relating to ice supply, ......
Relating to sewerage and drainage,
Relating to pollution of streams, . . . .

Miscellaneous,
.......

74
12
30
6
3

125Total,

Number of samples of water, ice and sewage examined chemically and
microscopically at the laboratory, Room 502, State House, . 4,058

Number of samples of sewage, water and ice examined chemically and
baeterially at the Lawrence Experiment Station 2,179

Number of samples of sand examined chemically at the Lawrenc
Experiment Station, 978

Number of samples of sand examined mechanically at the Lawrence
Experiment Station, 134

Additional samples examined baeterially at the Lawrence Experiment
Station, 5,060

Samples of water, ice, etc., examined for B. coli and sewage Strepto-
coccus at the Lawrence Experiment Station, 4,065

968Number of shellfish examined for B. coli and sewage Streptococcus,

16,742Total number of samples examined,

Force employed at central offl
Chief engineer,
Assistant engineers,
Stenographers and clerks,
Messenger, .

1

1
12

At laboratory. Room 502, State ITousi
Chemist, ....

Assistant chemists,
Biologist
Stenographer,

At Lawrence Experiment Station :

Assistant chemists,
Bacteriologists,
Other assistants and laborers,

Total ordinary fore
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The number of applications for advice under the provisions of the
acts relating to water supply and sewerage, received since July,
1886, when these acts first went into operation, is as follows:

1886, 8 1897 69
1887, 22 1898, 76
1888 28 1899, 79
1889, 38 1900 104
1890, 23 1901, 105
1891 53 1902 93
1892, 56 1903, 129
1893 51 1904, 125
1894, 53
1895, 52 Total, .... 1,218
1896, 65

Recommendations .

The Board recommends the continuance of its investigations now
being carried on, as authorized by the provisions of chapter 75
of the Revised Laws, sections 112-122.

For this purpose, and to make the necessary investigations in
order to advise cities, towns, corporations and individuals in regard
to the best methods of assuring the purity of intended or existing
water supplies and the best method of disposing of sewage, and to
carry out the other provisions of chapter 75 of the Revised Laws,
sections 112-122, the Board estimates that the sum of $34,000 will
be required.

HENRY P. WALCOTT,
HIRAM F. MILLS
GERARD C. TOBEY
JAMES W. HULL
CHARLES H. PORTER,
JULIAN A. MEAD,

JOHN W. BARTOL
Stale Board of Health




