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GENERAL REPORT.
The following report comprises the general work of the State
Board of Health for the year ended Sept. 30, 1900, together with
its operations under the food and drug acts for the same period,
and under the acts relating to water supply and sewerage during
the calendar year 1900.

The

paged

first part,

in

Koman

numerals, contained a condensed

account of the work done under the laws defining the duties of the

Board.

The regular work

of the Board

provisions of three separate acts,

is

performed mainly under the

— an

organic act of 1869, estab-

lishing the Board; an act of 1882, providing for the inspection of

food and drugs

;

and an

act for the

protection of the purity of

inland waters, of 1886, together with the amendments of these acts.

The second

part of this report, paged in Arabic figures, presents

the fuller details of the

work of the Board under the

referred to.

The following members comprised
Henry
Frank W. Draper.
Hiram F. Mills.
James W. Hull.

No

P.

the

Board

in

1900

above

acts

:

—

Walcott, Chairman.

Gerard C. Tobey.
Charles H. Porter.
Julian A. Mead.

changes have taken place in the membership of the Board in

1900.

General Health of the State

in 1900.

As measured by the simple numerical standard of the death-rate,
the health of the State in 1900 was not as satisfactory as that of
the previous year, in which the death-rate fell to 17.4 per 1,000,
being the lowest death-rate in the

half-centur\'- just closed

those of the years 1859 and 1867, in which

it

except

was respectively 17

and 17.3 per 1,000 of the population.

The average

death-rate of the half-ccntury was 19.5 per 1,000.

That of 1900 was 18.24.

STATE BOARD OF HEALTH.
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Since

it is

[Jan.

possible to speak with greater precision of the mortality

of 1900, on account of the taking of the national census in that year,
the following figures are presented, for the ten years ended wdth

1900

:

—

Massaclmsetts.

Teaks.
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infectious

diseases.

Sanitary measures

IX

34.

have a decided

effect in

diminishing this class of diseases and in keeping their death-rate at
but there are other and unexj)lained causes which are
a mininmm
;

constantly in operation in

all

countries and at

which tend to produce fluctuations

in

all

periods of time,

the death-rate from the differ-

ent infectious diseases.

These fluctuations are usually widespread, and when a marked
change in the death-rate occurs in one State, it is usually found to
follow the same course in the neighl)oring States.

The following

brief table presents the deaths from each of the

principal infectious diseases in Massachusetts in the

two years 1899

and U)00: —

Deaths from Certain Infectious Diseases in
1899.

1899 and 1900.

STATE BOARD OF HEALTH.
As
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illustrating this fact, the following figures are selected

from

the pages of such published reports of local boards of health as were
accessible for the years 1899

They comprise

and 1900.

the re-

ported cases (not deaths) from diphtheria and scarlet fever which
were reported to the local boards of health in 26 of the principal
cities of the State in 1899 and 1900, including the 8 largest cities
of the State

:

—

Cases of Diphtheria and Scarlet Fever reported to Local Boards oj Health in
1S99 and 1900 in Certain Cities.
Scarlet Fever.

Diphtheria.

1900.

Beverly,
Boston,
Brockton,

Cambridge,

22

20

2,836
53

4,977

502
86
130

.

Chelsea,
Everett,
Fall Kiver,

.

Fitchburg,
Haverhill,

.

87
50
101

.

Holyoke,

.

.

5,855

10,861

.

Newton,
Northampton,
Plltstield,

.

.

Bomervllle,

.

Springfield,

.

Wallham,
Woburn,
Worcester,
Total,

In the majority of these cities
in the [jrcvalence of

sum

increase in the
cities

83

77
32
147
463
58
21
377

152
176
56
13
47
87
183
30
21

Marlborough,
Medferd,
New Bedford,

Quincy,
Balem,

71

104

313
157
491
140
22
90
25
361
33
42
224
182
520
299
435
147
580

68

Lowell,

Lynn,
Maiden,

135
925
248
237

amounted

it

21
1,381

37
1,710

25
176
44
63
86
97
123
214
80
122
164

31
158
27
60
101
96
82
44
173
108
67

50
65
210
59
30
88
59
63
157
76
144

18
209
363
117
102
116
39
90
231
131
60
44
475

51

685

4,926

appears that there was an increase

each disease, as shown by the figures.

of the reported cases of diphtheria in

to 85.5 per cent.,

and that of

all

The
these

scarlet fever to 23.8

per cent.

This subject of the fluctuations

in

the prevalence of these two dis-

eases has an important bearing upon school hygiene, or at least upon
that branch of

among

it

whicii pertains to the prevention of the spread of

Each of these two diseases shows
a marked increase in its prevalence at about the time of the opening
of the schools in Septeml)er.
Whether this is a mere coincidence,
it is impossible to state, but the opinion of many observers seems to
disease

school children.
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strengthen the|belief in this hypothesis.

gram

is

The accompanying

made

and

is

to the State

in the State

:

the

sum

made up from

Board from
of

all

th(^

the weekly returns of mor-

principal cities and

were 5,102.

towns

the deaths from diphtheria in those

years embraced in these returns was 18,332
let fever

dia-

the result of eighteen years' observations upon this point

in Massachusetts,

tality

XI

34.

;

and those from scar-

STATE BOARD OF HEALTH.
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Mortality

from Diphtheria and

Scarlet Fever by Weeks in Massachusetts in Eigh-

teen Years,

Week.

[Jan.

18S3-1900.
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The following

table presents the death-rate

Massachusetts for the
past half-century

:

—

first

xm

34.

from consumption

in

ten years and the last ten years of the

Death-rates from Consumplioyi in Massachusetts per

10,000

Inhabitants.
Tks Ykvrs,
1801-1900.

Tk.n Ykars,

1851-60.

Death-rates

Death rates
from
Consumption.

from
Consumption.

1851,

39.0

1891,

24.0

1852,

39.7

1892,

24.5

1853,

42.7

1893,

23.1

1854,

41.8

1894,

22.3

1855,

41.9

1895,

21.9

1856,

40.8

1896,

21.7

1867,

39.5

1897,

20.8

1858,

38.4

1898,

19.7

1859,

38.9

1899,

19.0

1860,

37.0

1900,

18.5

SmaTl-2J0x.

Small-pox prevailed

in

Massachusetts in 1900 to about the same

extent as in the previous year, the reported cases of undoubted
character in 1899 having been 105 and those in 1900 being 104.

— These

and towns, as follows in
in Boston,
in Westport, 19
in Lowell, 23
Fall River, 37 cases
in Oxford,
in Maiden, 2
in Middleborough, 3
in Chicopec, 5
6
Gardner
Taunton,
Worcester,
Lawrence,
in
2
and
Acushnet,
in
2
paper-mill
from
reported
were
and Watertown, 1 each. No cases
Place.

occurred in 14
;

;

;

;

;

cities

to

:

;

;

:

and towns.

Conditions as

cities

Vaccination.

— Of the

;

whole number attacked

18 had been vaccinated, 84 were unvaccinated and the facts in regard
to 2 were not stated.

Season.
January,

— By months the cases were distributed

....

July
August,
September,

as follows

:

—
15
6
1

October,

5

November,
December,

3
1

:

STATE BOAED OF HEALTH.
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As in the previous year, the greater number of cases occurred in
summer; 89 cases, or 85 per cent., were reported between April
1

and October

This

1.

long series of years.

is

contrary to the average experience of a

Observations

extending over forty years

(1850-95) show that the period of greatest prevalence

is

usually

in winter.

— Of the

whole number attacked 55 were males, 48 were
Of the whole number
attacked with small-pox in the State since and including 1885
wherein the sex was stated 297 were males and 255 were females.
The ages of those who were attacked were as follows
Af/es.
under 1 year, 7
10 to 15
1 to 5 years, 24
5 to 10 years, 18
years, 3
15 to 20 years, 15
20 to 30 years, 26 30 to 40 years,
5
40 to 50 years, 5 50 to 60 years, 1.
Sex.

females, and the sex of 1 was not stated.

—

;

;

;

;

;

;

;

;

The following

table contains the statistics

by ages of the

cases

and deaths from small-pox in the vaccinated and the unvaccinated,
and among those in which the facts as to vaccination were unknown
or doubtful.
These relate to those cases and deaths which occurred
in the 13 years 1888-1900.
Fatality of the

Vaccinated and Unvaccinated in Massachusetts
Thirteen Years.

By

Ages.

{1888-1900).

PUBLIC DOCUMENT — No.
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this

survived, while there were 30 attacks of unvaccinated

child

infants under one year of age,

Among

cent.

xv

34.

and of these 11 died, or 36.7 per

vaccinated persons under fifteen years of age there

were 35 attacks, and no deaths.

Among

unvaccinated persons un-

der fifteen years old there were 146 attacks and 21 deaths, or 14.4

Among

per cent.

vaccinated adults over fifteen years of age there

were 189 attacks and 16 deaths, or 8.5 per cent.

Among

unvacci-

nated adults over fifteen years old there were 132 attacks and 27
deaths, or 20.4 per cent.

worthy of note that 70 school children or children of
school ages (five to fifteen years) were attacked during these thirteen years, and of this number 45, or about two-thirds, were unvaccinated.
Out of this whole number (70) there were only 2
deaths, this being the age period in which the specific intensity of
life is greatest, i.e., the power to resist fatal attacks of illness.
Out of the 227 who were recorded as having been vaccinated it
was stated in the returns that 124, or nearly 55 per cent., had been
It is also

vaccinated in infancy only, and judging from the carefully recorded
statistics of other countries, it is safe to

of vaccinated adults' occurred
j^ationaUty.

— Of

among this
number

the whole

presume that the 16 deaths
class exclusively.

attacked in 1900 77,

three-fourths, were French Canadians, all of

whom

or

except 7 were

unvaccinated; 11 Avere natives of the United States, 6 of Ireland,
6 of Poland,
It is

cases

also

showed

and 1 each from four other countries.
worthy of comment that the circumstances

in

many

a serious disregard of the laws relating to vaccination,

since 20 school children l)etwecn the ages of five and fifteen years

who were

attacked in 1900 w^ere unvaccinated, in violation of the

provisions of chapter 496 of the Acts of 1898, section 11, and 18

out of 21 mill operatives were also unvaccinated, in violation of
chapter 515 of the Acts of 1894.
In addition to the cases enumerated in the foregoing summary,

mention should be made of an epidemic which occurred at New
Bedford, during which 174 persons were attacked with a disease
resembling small-pox, but of a milder character.
Out of this number there were no deaths, and the diagnosis was doubtful.

The first cases were observed and reported in the latter part of
June, from which time the epidemic increased, and was at its height
in

August and Sci)tcmbcr.

STATE BOAKD OF HEALTH.
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The

local

board of health in

its

[Jan.

annual report makes the following

statement with reference to this epidemic

:

—

After careful consideration of the nature of this epidemic, which existed
both
it

in this citj

had

and

in other sections of the State, the

to deal with a mild

board concludes that

form of genuine small-pox.

This conclusion

is

strengthened by the fact that 22 of the patients at the small-pox hospital

were vaccinated by us after being discharged as cured, and

was

in

no instance

the vaccination successful.

The

cases were reported to the State

Board of Health

as cases of

a contagious eruptive disease.

The following

table presents the detailed account of the cases re-

ported to the Board

in

1900

:

—

Record of Cases of Small-pox reported to the State Board of Health during the
Year 1900, under the Provisions of Chapter 138 of the Acts of 1883.

13
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xvii

34.

Record of Cases of Small-pox reported to the State Board of Health during the Year
Continued.
1900, under the Provisions of Chapter 138 oj the Acts of 1S8S

—

o 5
V5

XTIU

STATE BOARD OF HEALTH.

Record of Cases of Small-jwx reported

1900,

to the

tinder the Provisions of Chapter

[Jan.

Board of Health during the Year
Continued.
of the Acts of 1883

Slate

13S

—
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34.

Record of Cases of Small-pox reported to the Slate Board of Health during the Year
Concluded.
1900, under the Provisions of Chapter J 38 of the Acts of 1883

—

OS
«a
Xi

eO

OS

—

a
a
'A

July
89

90
91
92

93
94
96
96
97
98
99»

100
101

102

103
104>

—

STATE BOARD OF HEALTH.
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Most of the

to four

[Jan.

days (usually three) of fever are uniformly present.
some aching in the head, back and limbs.

patients complain of

A

few complain of severe aching. When the rash appears there is uniWhen the
in the temperature and a feeling of relief.
vesicles are not opened and pus forms there is a slight increase of fever
formly a decline

from about the seventh to the tenth day. If the vesicles are opened and
washed with some antiseptic lotion, little or no increase is noted. In none
of the cases is there any deep or extended inflammation around the spots.
They seem to be mostly in the epidermis or just below it, not in the derma.
In a few cases there is umbilication, in about one to seven or twenty spots.

Most

The centre

of the spots are rounded throughout.

the liquid, and by pricking

When

of the spots holds

the fluid can be easily squeezed out.

is found under it if it is pulled off.
The
days to come out. It appears on the soft
eight to fifteen cases.
The rash appears less frequently in

the scab

is

formed no pus

rash takes from two to
palate, one in

it, all

five

the axilla and the groin.*

The same writer draws

the following reasonable conclusions rela-

tive to the prevention of the disease

The conclusions which one

is justified

:

—

in

drawing from the facts here set

forth are as old as the days of Jenner and as imperative as in the year

von Hebra wrote his chapters on small-pox so
and emphatically that to-day they present a true picture, as well of
Vaccination and revaccination
the virus as of its most efficient antidote.
there is no other
child, adult, foreigner, native-born,
of everybody,
By the methods known and
safe reliance for the present and the future.
found most effective in the care of the public health the epidemic must be

when

the clear-sighted

lucidly

—

—

stamped out and the disease

at last completely eradicated.

This mild type of small-pox prevailed in Massachusetts a year
later than that of the

western and middle States.

In consecjuence of the continued prevalence of small-pox and the

neglect of vaccination, especially

grants

fVoiii

among

certain

classes

of immi-

other countries, the following circular was issued

the Board during the year

:

—

by

Vaccination.
[A Ciucui.au j-hom the Statb Board of Health.

— June,

1900]

Last year the Board issued a general circuhir on the subject of small-pox
anrl vaccination, but the continued occurrence of outbreaks of small-pox,
mostly among communities insufliciently protected by vaccination, makes

-

• Dr. Jas. Nevins Hyde, in
of

liie

K|)iilcrnic of

Published

ijy

it

—

»

hti

open

leiter entitled

Modified Small-jiox prevalent

the Illinois State

Board

of Health.

•'Touching the Symptoms and Diagnosis
in Some Portions of the United States."
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necessary to urge again upon

all

of vaccination as the best of

preventing

its

all

further spread.

importance
combating this disease and
Of these different means,
notification,
local sanitary authorities the

the

means

for

—

—

and disinfection,
the protection afforded by vaccihave been neglected most of all. These different weapons

isolation, vaccination

nation appears to

xxi

34.

for preventing the spread of this disease should all be employed and not
one of them should be neglected.
Recent investigations by the Board show that a very considerable portion

of the population of the State

vaccination

;

is still

without the protection afforded by

this condition of insecurity is

formance of the operation, but

is

mostly

in

Vaccination gives a protection which

partly due to the improper per-

consequence of
is

its

obtained by any other means, and even when this protection
it

entire neglect.

more complete than caa be
is

not absolute,

has been thoroughly demonstrated that vaccination renders the individual

much

less liable to

an attack of small-pox, and

severity of the disease

if

the attack does occur, the

greatly modified.

is

Most of the objections urged against vaccination are the result either of
employment of bad methods of operation or of improper material. The
operation is a surgical one, and is liable to the same accidents to which any
the

simple, minor surgical operation

is

exposed, no more and no

less,

hence

similar precautions are necessary in each instance.

The

objections once urged against the use of humanized

lymph

are

now

obviated by the almost universal use of lymph obtained from the calf.

The Board recommends

the use of glycerinated

lymph

as likely to produce

the most uniformly favorable results.

In view, therefore, of the possible appearance of small-pox,

it is

earnestly

recommended that a general vaccination of all unprotected persons be made,
und that the local authorities of cities and towns be requested to carry out
this

recommendation.

When

made with refersummer
and such examination should be made by a competent

examination of the pupils

in the public schools is

ence to vaccination, this work should be done before the usual
closing of the schools,

physician.

Method of Vaccination.
In order to insure the best possible results in vaccinating, the following instructions should be observed

The use

:

—

lymph from reputable sources is reconmiended.
cannot be procvired, ivory points well coated and of recent date may be
used. Crusts, either humanized or from the heifer, should never be employed.
2. Except so far as any immediate danger from small-pox may require, vaccinati' only subjects who are in good health.
So far as infants are concerned
1.

of glycerinated calf

If this

is no febrile condition, nor irritation of the bowels, nor an
unhealthy state of the skin. Do not, except of necessity, vaccinate where there
has been recent exposure to the infection of measles or scarlet fever, nor where

ascertain that there

erysipelas exists in the household.
3.

The

sleeve of the left

arm should be

rolled

up

to the

shoulder and secured,

STATE BOARD OF HEALTH.
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The arm should

[Jan.

then be cleaased with a mild antiseptic (such as a five per cent,

solution of boracic acid) and rubbed dry with a clean towel or napkin.

Active

disinfectants should not be employed.

At

4.

least thi'ee places, not less than three-fourths inch apart, should then

be
being not over oneThe lymph should then be thoroughly rubbed into each

scarified with a sterilized lancet or needle, each scai'ified area

fourth inch in diameter.
of these scarifications.
5.

Allow the

scarified sui'faces to dry

thoroughly before the sleeve

is

replaced.

Direct that care be taken to keep the vesicles uninjured during their progress, and
that the resulting crusts should not be prematurely removed.

If the habits

or

clothing of the vaccinated person do not appear to be strictly clean, use a shield

made

of stifi'ened fabric, the outer edge of which has been

necessary, secure
6.

7.

the

it

made

over the scarified area by means of adhesive

Instruct each vaccinated pei'son to return at the end of a

Keep a record
employment of

if

week

for inspection.

purpose the Board recommends
containing the following items

of each vaccination.

a I'egister

adhesive, or,

strips.

For

this

:

—

PUBLIC DOCUMENT — Xo.
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xxiii

may not be used a
second time, either for the conveyance or storage of lymph.
9. Certificates of vaccination to be used for admitting pupils to schools should
not be granted until after the vaccinated pupil has been inspected and the vaccitheir proper use, break or otherwise destroy them, so that tliey

'

nation has been found to be successful.
10.

tion

:

The following

is

—

pi'oposed as a

(Name

form of

of City or

certificate of successful vaccina-

Town.)

19^
Date.

I hereby

has been successfully

certify that

vaccinated.

M.D.

Tufthrnd Fever.

The

death-rate from typhoid fever in any hirge city or

of people

may

community

be considered an index of the purity of the public

water supply.

There

are, hoAvever,

limitations of this state-

becomes necessary to take into
example, the use of other supplies by a considerable

ment, or sources of error, which
account, as, for

many

it

portion of the population, such as the use of the polluted waters of
the canals in several of our manufacturing cities for drinking pur-

Again, the

poses.

gi'ounds and

supply

is

summer

common

and camp
where the water

practice of visiting picnic

resorts outside the city limits,

often of doubtful quality.

In the report of 1896, page 781, a table and diagram were presented indicating the relation between the mortality from typhoid
fever and the progress

and towns.
The improvement

made

in the introduction of pure water into

cities

in

the death-rate from this disease ajipears to

have l)een continuous, with a fairly uniform rate of decrease during
the past twenty years or more.

In the following table the death-

from typhoid fever arc presented for each of the 33
the State by tive-year periods for the past thirty years.
rates

method the

irregularities

cities

By

of

this

due to small numbers and short periods of

time are eliminated.

The

total

numl)er of deaths from tyjihoid fever oml)racod

in this

and the death-rate of these cities had diminished
from 8.2 per 10,000 in the period 1871-85 to 2.6 in 1896-1900,
table

is

1

•5,298,

that of the last period being less than one-third as great as that of

the hrst period.

In further

proof of this very decided improvement [the mean

XXIV
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typhoid death-rate of those

cities in either of the first four

[Jan.

periods

1871-90 was much greater even than the highest typlioid death-rate
This improvement has been effected,
of any city in the hist period.
not only by the introdtiction of new water supplies, but also by the
purification of those which already existed.
Deaths and Death-rates per 10,000 Inhabitants from Typhoid Fever in Massachusetts Cities,

1S71-1900.

1901.]

PUBLIC DOCUMENT — No.

Deaths and Death-rates per 10,000 Inhabitants
chusetts Cities,

34.

from Typhoid Fever

1871-1900 — ConcXwyXa^.

XXV

in Massa-

STATE BOARD OF HEALTH.

xxvi

[Jan.

tied that certain conditions are essential to its introduction into an

inhabited district where
(

1) the

coming

it

has hitherto been al)sent, and those are

into the district of persons suHering with attacks of

(2) the existence of certain species of mosquitoes;
existence
of liodies of stagnant water of greater or less
(3) the
size in which these insects are accustomed to breed.

malarial fever;

There is no evidence to show that malarial fever is communicable
from one human being directly to another, as is the case with some
infectious diseases.
If,

therefore, either or

all

of these conditions are interfered with,

may be prevented. The coming of
from malarious countries into new districts
the purpose of introducing water works, systems

the progress of the disease
large bodies of laborers
in this State, for

of sewers, railroads or other public works, has been coincident with

extensive epidemics of malarial fever, which were often attributed

new soil, but which were probably due to the
men who turned up the soil.
With reference to the existence of mosquitoes, very much may

to the upturning of

presence of the

A knowledge of their habits
shows that they breed in stagnant water, no matter how shallow or
Hence their destruction may be effected in these
small in amount.
l)odies of water, the most effective method being the use of petroleum or of kerosene oil, which, being poured upon the surface, will
All open cisterns,
destroy the larva3 of mosquitoes in the water.
l)arrels or other receptacles of water should be covered so that mos-

be done in the way of prevention.

(juitoes

may

not gain access to them, especially

when they

are near

To prevent

the access of mosquitoes to the inopen doors and windows in malarial
districts should l)e provided with tight-fitting screens throughout
the warm seasons of the year, and people living in such districts
inhaljitcd houses.

terior of inhabited houses, all

should

The

})e

instructed to remain indoors after sunset.

perfect insect

may

also be destroyed in

rooms

])y

the burn-

ing of a small quantity of pyrethrum (insect powder) sufEcient to

make a dense smoke in the apartment.
With reference to the treatment of stagnant bodies of water,
much improvement can be effected not only by the treatment with
crude petroleum, or kerosene

oil

as stated before, but also

thorough drainage of moist lands, or
drainage f-annot bo

c.iVrA-ioA.

By

l)y

filling

by the

with earth where

such means as these, malaria has
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been very greatly diminished in some Italian towns where
Similar work
had once been a serious menace to life and health.
Cuba has also been followed 1)y a marked diminution in the prev-

iilroady
it

in

alence of yellow fever.

Another important item
of

all

persons

who

in the line of prevention is the

treatment

In every case

are suffering with this disease.

medical aid should be sought and treatment given at once.

The Alleged Increase of Cancer.
was stated that an
progress having "reference to the causes and

In the last report of the Board (page xl)
investigation was in

it

conditions prevailing throughout the State in connection with the

among

existence of cancer

The

statistical

the population."

portion of this inquiry was entrusted to Dr. AV.

F. Whitney, whose conclusions are given in the present report.
The conclusions only which Dr. Whitney has formed as the results
of his researches are stated in this report, the main portion of the
text of his paper having been already published in the Transactions

of the Medical Society for 1901 as the Shattuck lecture, before that
society.

The substance of

his conclusions is contained in the third section,

to the effect that the increase of cancer is apparent, rather than real,

and

is

"probably due

to the better diagnosis

and registration, and

until the ratio of deaths over thirty years to the total mortality at

the same ages has reached eight or nine per cent.

by autopsies

to be the true rate for cancer,

it

is

Avhich

,

is

shown

not justifiable to

speak of the increase of cancer as inherent in the disease

itself."

Food and Drug Inspection.
Primarily, the object of a system of food and drug inspection
the protection of the

community from

is

injurious or harmful adultera-

was chiefly with this object in view that a system of
inspection was devised, a law was enacted providing for its execution, and the work of inspection was entrusted to the State Board
of Health.
The first general inspection which was made, however,
showed that the majority of adulterations which were practised were
of a fraudulent and not of a harmful character. As a matter of economy and convenience, however, both kinds of inspection and analysis
can readily be carried out in the laboratory and under one set of

tions,

and

it
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officials,

whether

it
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be analysis of milk and batter, or that of other

kinds of food for the presence of arsenic, lead and other poisons.

The usefulness of this line of work is fully demonstrated year b}^
by the large amount of routine work which is annu-

year, not only

ally accomplished in the inspection of food

and drugs, and the pre-

vention of adulteration by such measures as are within the power
of the Board, but also by the great

amount of new work which

annually made necessary by the appearance of
ation

new forms

is

of adulter-

and fraud.

Very much good

is

accomplished by the correspondence with par-

ties outside the State,

which constantly tends to the improvement

of the articles furnished for consumption in this State, and the secur-

ing of conformity with the standards adopted in Massachusetts.

This correspondence has very largely increase^d during the 3'ears

which have elapsed since the enactment of the law in 1897, requiring the name and percentage of each ingredient to be attached to
every package of food sold or offered for sale as a compound or
mixture.

Arsenic in Manufactures and Food.
Several different Legislatures have considered the question of
limiting the

amount of arsenic

in

manufactured goods, such as wall

papers, wearing apparel and other fabrics, but no efficient law was

enacted in this State until 1900, when upon the recommendation
of the committee of public health of the Legislature a law was en-

amount of arsenic allowable
The State Board of Health was charged with the

acted prescribing definite limits of the
in such articles.

of " making investigations and adopting such measures as it
might deem necessary to carry out the provisions and facilitate the
enforcement of the act."

duty

Previous to the enactment of this law, a law was passed in 1891
(chapter 374) j)rohi])iting the manufacture and sale of toys and confectionery containing arsenic.

This law was of

little

service, since

the use of arsenic in coloring toys had ceased and no confectionery
Avas

found to contain this poison.

of other

fuln-ics

containing arsenic

But the
still

sale of wall paj)crs

and

continued, and occasional

instances were reported of injury to persons from exposure to this

poison as existing in such maimfactured products.

As
lished

a result of this ))rol(jng(;d investigation (the first

by the Board on

this subject

paper pub-

being that of Dr. Draper

in the
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third report of the Board, 1872) the detinite law of 1900

Very soon

acted.

was en-

after the passage of this act the following circu-

was published by the Board and sent throughout the State to

lar

persons

who

are specially aftected

by

its

provisions

:

—

Arsenic in Manufactures.

The Massachusetts Legislature

,

of 1900 enacted a law relating to the

manufacture and sale of articles containing arsenic, and directed the State

Board of Health to make the necessary investigations relative to the existence of arsenic in the materials mentioned in the act, and to adopt such
measures as may be deemed necessary to carry out its provisions and to
enforcement.

facilitate its

The

act

is

as follows

:

—
[Chapter

325,

Acts of

1900.]

An Act relative tO the manufacture and sale of textile
Section

fabrics

and papers containing arsenic.
Any|corporation, person, firm or agent who directlj^ or by an agent

1.

exchanges, or has in his custody or possession with intent to
woven fabric or paper containing arsenic in any foi'm, or
any article of dress or of household use composed wholly or in part of such woven
fabric or paper, sluill on conviction thereof be punished by fine of not less than
manufactures,
sell

sells,

or exchange, any

fifty

nor more than two hundred dollars

:

provided, however, that this section

sliall

more than one onecontaining not more than one-

not applj- to dress goods or articles of dress containing not

hundredth grain, or to other materials or articles
tenth gi'ain of arsenic per square yard of the material.
Section 2. The state board of health shall make all necessary investigations
as to tlie existence of arsenic in the materials and articles mentioned in section
one of this act, may employ inspectors and chemists for that purpose, and shall
adopt such measures as it maj'^ deem necessary to carry out the provisions and to
facilitate the

enforcement of

this act.

Section 3. This act shall take effect on the first day of January
nineteen hundred and one.
\^Approved May 18, 1900.

Inasmuch as
Jan.
is

1,

it

will

in the

become the duty of the State Board of Health,

year

after

1901, to enforce the provisions of the foregoing act, this circular

published and distributed by the Board for the information and guidance

of such corporations, persons, firms or agents as are mentioned in the act.

By Order of the State Board of Health.

Soon after
made of such

the enactment of the law in question a collection

was

were mentioned in the act, and these were
submitted to the chemist of the Board, INIr. A. E. Leach, for analysis.
His report upon the subject presents the results of analysis of 157
articles as
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samples of paper and woven fabrics.

Of this number, 34

contained

but only 7 samples contained quantities beyond the legal

ar.senic,

limit.

[Jan.

In one sample the amount was excessive (411/4 grains per

square yard).

Out of 186 samples of dress goods 81 contained arsenic, and of
had amounts beyond the legal limit. In 2 samples the
amount contained was more than 1 grain per square yard, but in no

these, 27

instance did

it

exceed 2 grains per square yard in any of the samples

of this class which were submitted to the analysis.

The law herewith quoted prescribes a certain definite limit of the
amount of arsenic allowable in wall papers and fabrics but it makes
no provision relative to the presence of arsenic in articles of food or
;

drugs.

This

is

provided for in the general statute of 1882, wherein

any article of food is deemed to be adulterated "
added poisonous ingredient."
In the case of drugs

doomed

it

contains any

also provided that an article shall be

is

to be adulterated if

if it

" it

down "
are made

difi'ers

from the standard of strength,

United States Pharmacopoeia.

quality or purity laid

in the

Similar provisions

for drugs not

named

in

the United

States Pharmacopoeia.
It has

been argued

liy

manufacturers and wholesalers that a limit

of arsenic might properly be allowed in articles of food and in drugs,

but recent experiences have shown that such limits are not desirable,

and that for

all

drugs not containing arsenic as an

ucnt, and especially for
this

articles of food, absolute

freedom from

dangerous poison should be required.

This position
hav(!

all

officinal constit-

is

strengthened

l)y

the recent occurrences Avhich

taken place in England during the past year.

of Dr. Buchanan to the Local

Jan. 7, 1901,

it

By

the rci)ort

Government Board of England, dated

appears that 3,052 persons in Manchester and other

neighboring places

in

England

sutt'cred

from arsenic poisoning

in

coiisequoiico of liaviiig partaken of boor which contained arsenic.

The

arsenic was introduced into the beer as an impurity of the glucose

used in

tlu; j)roccss

to have resulted

of manufacture.

from

Many

deaths w(n-o determined

this si)ccics of j)oisoning.

Further investigations relative to the presence of arsenic
tain

drugs and other articles of food

next annual report.

will

be reported upon

in cer-

in

the
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Manual of Health Laws.
In 1882 a manual was pul)lished containing the laws of the State
relating to the public health, together with such decisions of the

supreme court

From

as

had been made relating to them up to that date.
it has been the custom of the Board, at

that time to 1900

new

intervals of three or four years, to publish a

the statutes relating to health

all

The book has been found
health, since, without its aid,

up

edition, containing

to the date of publication.

useful, especially to local boards of
it

might frequently become necessary

to search not only the Public Statutes published in 1882, but also

nineteen large annual volumes of statutes published in the interven-

ing years between the date and the present year, in order to find

any sanitary statutes which had been enacted during the period
which has elapsed since 1882.
During the past two years a commission has been engaged in revising the statutes, with the purpose of publishing the existing laws
in

one volume similar to that of 1882, and

completed.

If a

new manual of

now

this

work

is

nearly

health laws were to be published

now, it would l)e entirely out of date in a few months in consequence of this revision, which must necessarily change the numliering of statutes and sections. It has, therefore, been deemed prudent
to wait until the new revision is complete before a new manual is
published.

Offensive Trades.

Under

the provisions of the statutes relating to the regulation ot

offensive trades, authority is given,

l)otli

boards of health for their supervision.

to the State

No

and to

petitions have

local

lieen pre-

sented to the State Board during the past year for action in this

and no instances of nuisance or annoyance of this charits attention which were not settled by
the local boards of health, which have, for this purpose, greater
executive authority than the State Board of Health.
direction

acter have been brought to

Sanitary Statutes enacted by the Legislature of 1901.

The following laws relating to public health, and which relate to
work of both State and local l)oards of health, have been enacted

the

by the Legislature of 1901.
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[Chap. 104.]

An Act

to provide for examination by the state board op health
OF THE outlets OF SEWERS, AND AS TO THE EFFECT OF SEWAGE DIS-

POSAL.

Section

The

state board of health shall annually examine all main
and drainage of the cities and towns of the Commonwealth, and the effect of sewage disposal, and annuallj^ report thereon to
the general court, with such recommendations for the protection of the interests of persons and property as said board shall deem expedient, and for
the prevention of offensive odors and objectionable conditions.
1.

outlets of sewers

[Chap. 134.]

An Act

relative to the killing and rendering of horses and other
ANIMALS.

Section

gage

1.

Any

person, firm or corporation engaged or desiring to en-

in the business of killing horses, or in the

rendering of horses or other

animals, shall, within thirty days after the passage of this act, and thereafter annually in the

month

of March,

make

application to the board of

health of the city or town where the business

is

to be conducted, for a

Such application shall be in writing, signed by the
person or persons desiring to conduct the business, or, in the case of a
corporation, by some officer thereof thereto duly authorized.
It shall state
the names in full and the addresses of all the persons desiring to carry on
license to carry

it

on.

said business, or, in the case of a corporation, of

and the

street or other place

where the business

is

all

the officers thereof,

to be conducted.

No

unlicensed person shall carry on the business of killing or of rendering
horses or other animals.

Section

2.

The board

of health of a city or town

for such killing or rendering establishments, but not
itself that the applicants

may
till

grant licenses

it

have a suitable building and plant

has satisfied
in a situation

approved by the said board of health, and suitable trucks or wagons for
the removal of dead animals
and the said board may at any time revoke any
such license. Tlie license fee shall not exceed one dollar. The license shall
;

state the

names

of the licensees and the situation of the building or estab-

lishment where the business

is to be carried on, and shall continue in force
day of April, of the year next ensuing, unless sooner revoked.
The board of health of any city or town granting such licenses shall keep
a record thereof, and shall also notify the board of cattle commissioners
whenever any such license is granted, giving the names and addresses of

until the first

the licensees.
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Persons licensed as aforesaid shall report to the board of
such form and at such times as the board may
direct, every animal received by them which is found to be infected with a

Section

3.

cattle commissioners, in

contagious disease.

That part of section thirty-two of chapter four hundred and
eight of the acts of the year eighteen hundred and ninety-nine providing
that no person shall knowingly sell an animal with a contagious disease,
shall not apply to any person selling such an animal to any person licensed
Section

4.

as aforesaid

j^^'ovided, that

:

such animal

is

to be killed or rendered at the

establishment of such licensee.

Section
in jail

Any

5.

person violating any provision of this act shall be

not exceeding two hundred dollars or by imprisonment
for a term not exceeding ninety days, or by both such fine and im-

punished by a

fine

prisonment.

[Chap. 138.]

An Act

to prohibit the taking of shellfish from contaminated
WATERS.

Section 1. The commissioners on inland fisheries and game shall,
whenever so requested in writing by the state board of health, prohibit the
taking of oysters, clams, quahaugs and scallops from the tidal waters or
flats of any part of the Commonwealth, for such period of time as the said
board of health

Section

2.

complaints that

may
The

may

determine.
state board of health shall have

be brought to

its

power

to

examine

all

attention in regard to contamination

and flats by sewerage or other causes, to determine as near
be the bounds of such contamination, and mark the same when

of tidal waters
as

may

game

necessary, and to request the commissioners on inland fisheries and
to prohibit the taking therefrom of

any oysters, clams, quahaugs and

scal-

lops, as provided in section one of this act.

Section 3. Whoever takes any oysters, clams, quahaugs or scallops
from any part of the tidal waters or flats of the Commonwealth from which
the taking of the same is prohibited as above provided shall forfeit not less
than five nor more than ten dollars for the first offence, and not less than
fifty

nor more than one hundred dollars for each subsequent offence

vided, that

the commissioners on inland fisheries and

game

:

pro-

shall cause

notice of such prohibition, with a description or bounds of the premises

concerned, to be given by publication in some newspaper published in the

town or county in which or adjacent to which are situated the tidal waters
flats from which the taking of oysters, clams, quahaugs or scallops is
prohibited as above provided, at least one week before said penalty shall
or

be incurred.
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[Chap. 171.]

An Act

to provide for the establishment in cities of hospitals for

PERSONS haying SMALLPOX OR OTHER DISEASES DANGEROUS TO THE
PUBLIC HEALTH.

Section 1, Every city in the Commonwealth shall establish within its
and keep itself constantly provided with one or more isolation hospitals for the reception of persons having smallpox or any other disease
dangerous to the public health. Such hospitals shall be subject to the
limits

orders and regulations of the boards of health of the cities

in

which they

are respectively located.

Section

2.

"Whenever a city shall refuse or neglect to carry into

effect

the provisions of section one of this act, after having been requested so to

do by the
ceeding

state board of health, it shall be liable to forfeit a

five

sum not

ex-

hundred dollars for each refusal or neglect.

[CiiAP. 188.]

An Act

relative to the manufacture and sale of textile fabrics
AND PAPERS containing ARSENIC.

Section

1.

Section one of chapter three hundred and twenty-five of

hereby amended by inserting after
articles intended for the
words:
destruction of insects, having the word " Poison" plainly printed in uncondensed gothic letters not less than one inch long on both sides of each
sheet and square foot of the fabric, or to,
so as to read as follows
Section 1.
Any corporation, person, firm or agent who directly or by an

the acts of the year nineteen hundred
the

word " to",

is

—

in the ninth line, the

—

agent manufactures,

sells,

with intent to

or exchange, any

sell

exchanges, or has

woven

:

in his

—

custody or possession

fabric or paper containing

arsenic in any form, or any article of dress or of household use

composed

wholly or in part of such woven fabric or paper, shall on conviction thereof
be punished by
lars

:

fine of

not less than

fifty

nor more than two hundred dol-

provided, however, that this section shall not apply to articles intended

word "Poison" plainly printed
uncondensed gothic letters not less than one inch long on both sides of
eacli sheet and square foot of tiie fal^ric, or to dress goods or articles of
dress containing not more than one one hundredth grain, or to other matefor the destruction of insects, having the

in

rials

or articles containing not more than one tenth grain of arsenic per

square yard of the material.
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[Chap. 313.]

An Act

to authorize the temporary taking op water for emergency

purposes by cities and towns.
Section

Cities

1.

by

their city councils,

and towns having a system of

water supply by their water commissioners or selectmen,

may

in cases of

emergency and for a period not exceeding six months in any one year, take
water from any brook, stream, river, lake, pond or reservoir, not already
appropriated to uses of a municipal water supply, in such quantities as

may be

necessary to relieve the emergency

selectmen of towns shall not

make

;

but water commissioners or

such taking unless previously

an}'

authorized so to do at some meeting of the inhabitants of the town regularly called therefor.

for such time as

may

They may

any land and
Such vote of a city

also take such rights to use

be necessary to use such water.

council or of a town meeting shall be conclusive as to the existence of the

No

emergency.

shall have first

Section

2.

such taking shall be made until the state board of health
approved the water as a proper source of water supply.
The city councils of cities and the water commissioners or

selectmen of towns shall cause to be recorded in the registry of deeds for
the county or district in which such water and land are situated, within
thirty

days after the taking, a description sufficiently accurate for

identifi-

and the time for which the same
are taken, which statement shall be signed by the mayor of the city or by
the chairman of the water commissioners or selectmen of the town making
the taking, and upon such recording the right to use for the time stated in
cation, with a statement of the purpose

such taking shall vest in such city or town.

Section

8.

The

city councils of cities

and the water commissioners or

selectmen of towns shall within sixty days after the termination of the
exercise of any right taken under the provisions of this act estimate and

determine, as near as may be, the actual damages sustained by any person
by the taking of any water and of the right to use any land under this
act
but any one aggrieved by such determination may have such damages
assessed by a jury of the superior court, in the same manner as is provided
by law with respect to damages sustained by the laying out of ways. If
upon trial damages are increased beyond the amount determined as afore;

said, the aggrieved person shall recover costs, otherwise

pay

costs,

for such

and costs

damages

shall be

shall be

taxed as

in civil cases

;

such person shall

but no suit or petition

brought after the expiration of two years from

the date of the recording of the description and statement as aforesaid.

Section 4. The powers conferred upon and the duties to be performed
by the city councils and mayors of cities under this act shall within those
cities and towns using the metropolitan water supply be exercised by the
metropolitan water and sewerage board.

STATE BOARD OF HEALTH.

xxx%'i

[Jan.

[Chap. 341.]

Ax Act

relative to the sale of articles of food and drink which
CONTAIN ANTISEPTIC OR PRESERVATIVE SUBSTANCES.

Section

1.

Every

article sold

as an article or ingredient of food or

drink that contains any added antiseptic or preservative substance, except

common

and in
smoking process, shall be deemed
to be adulterated within the meaning of chapter three hundred and fortyfour of the acts of the year eighteen hundred and ninety-seven, unless every
package of such article sold or offered for sale bears a label on which are
clearly indicated the presence and the percentage of every such antiseptic
table salt, saltpetre, cane sugar, alcohol, vinegar, spices,

smoked food

the natural products of the

or preservative substance.

Section

2.

The foregoing provision

suitable preservative substances as are

shall not apply to such portions of

employed as a surface application

for preserving dried fish or meat, or to such preservative substances as exist
in animal or vegetable tissues as a natural

component

thereof, but shall ap-

ply to additional quantities.

Section 3. This act shall be construed as in addition to and not superseding or annulling any of the provisions of existing laws.
Section 4. Within sixty days after the passage of this act the state
board of health shall take such measures as the board may deem
to

make

the provisions of the act

known

to the persons

suflicient

who may be

affected

thereby.

Section

5.

Goods held

taking effect of this act,

therefrom during the

Section

6.

if

first

in stock by retail dealers prior to the date of
proved to have been so held, shall be exempt

year of the operation of this act.

Section four of this act shall take effect upon

and the remainder of the act shall take
in the year nineteen hundred and two.

effect

on the

first

its

passage,

day of January

[CiiAP. 396.]

An Act

relative to the labelling of certain articles of food and
DRINK.

Section
is

1.

In every case where a statement of any of the ingredients

required by law to be announced upon the label of an article of food or

drink, or of an article entering into food or drink, such statement and the
name and address of the manufacturer or vendor of the article shall be dis-

and conspicuously printed on the label in straight, parallel linos of
The
legible type, well spaced on a plain ground.
statement of ingredients shall be clearly separated from and not interspersed
or confused with other matter, shall specify every such ingredient by its
tinctly

plain, uncondensed,
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ordinary name, and shall be in the English language.

The

letters of said

type shall be not less than one twelfth of an inch long, and shall be larger

than those of any other printed matter on the label or package, except that
the

name of the compound or chief
The required label shall be

type.

terior of the

may

article enclosed therein

be in larger

on the exon the top or side

firmly attached to or printed

package or envelope of the said

article,

thereof and in plain sight.

Section

2.

The

state board of health

may

approve specific

in writing

labels not strictly in accordance with the provisions of section one, if they

deem that the information required by law is set forth thereon clearly
en6ugh for the reasonable protection of the purchaser.
Section 3. Except as otherwise provided in section two goods labelled
in violation of section one hereof shall be subject to the same provisions of
the laws relative to adulteration of food which would apply to them if unlabelled.

Section

4.

"Within sixty days after the passage of this act the state

board of health shall take such measures as the board
to

make

the provisions of the act

known

to the persons

may deem sufficient
who may be afifected

thereby.

Section
taking

5.

efifcct

Goods held
of this act,

therefrom during the

Section

6.

if

first

in stock

by

retail dealers prior to the

date of

proved to have been so held, shall be exempt

year of the operation of this act.

This act shall be construed as in addition to and not as

superseding or annulling any of the provisions of existing laws relative to
the labelling of articles of food or drink.

Section 7. Section four of this act shall take effect upon its passage,
and the remainder of the act shall take effect on the first day of January
in the year nineteen hundred and two.

Chapter 427 of the Acts of 1901 provides for the abatement of
the

smoke nuisance but does not

treat the subject as

one of sanitary

importance, the supervision of this matter being placed by the terms
of this act in charge of the

mayor and aldermen of

cities

and the

selectmen of towns.

Cremation.

Under the provisions of chapter 265 of the Acts of 1885,
amended by chapter 101 of the Acts of 1886, the State Board
Health

is

as

of

authorized to approve the location and plans of crematories

intended for the incineration of the dead, together with the by-laws

and regulations adopted for the conduct of such establishments.

Under these statutes the president of the proprietors of Mount
Auburn Cemetery submitted a proposed location, with the plans,
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by-laws and regulations, for a crematory at
tery, Jan. IG, 1900.
as follows

:

—

The Board,

after

[Jan.

Mount Auburn Ceme-

examining the same, replied
April

I.

M. Spelman, President of

the

Proprietors

of Mount

7, 1900.

Auburn Cemetery,

Cambridge, Mass.

Dear

— I have

the honor to inform you that in compliance with
your request of Jan. 16, 1900, this Board has caused the crematory at
Mount Auburn to be examined, and the proposed location and plans, together with the details of construction are hereby approved by the Board.
The Board has also examined the by-laws and regulations proposed for

Sir

:

and cremation of bodies of deceased persons and for the disthem consistent with
the statutes and they are therefore approved by this Board.
By order of the State Board of Health,
Saml. W. Abbott,
the reception

position of the ashes remaining therefrom, and finds

Secretary.

The Transportation of Corpses.
During the past year a considerable number of

certificates

have

been received from express companies granting permission for the
This
transportation of corpses from other States to Massachusetts.
question has been

made

the subject of

much

legislation

regulations in other States, especially in the west
setts the
is

;

and of many

but in Massachu-

only law having reference to the transportation of corpses

the following

:

—

[Acts of 1897, Chapter 437, Section

Section

6.

No

railroad corporation or other

6.]

common

carrier or person

convey or cause to be conveyed, through or from any city or town in
this Commonwealtli, the remains of any person who has died of smallpox,
scarlet fever, diphtheria or typhus fever, until such body has been so encased and prepared as to preclude any danger of communicating the disease
and no city or town clerk, or clerk or agent
to otliers by its transportation
of the board of health, shall give a permit for the removal of such body
until he has received from the board of health of the city or from the selectshall

;

men

of the town where the death occurred a certificate stating the cause of

death, and that said body has been prepared in the manner set forth in this
section,

which

certificate shall

receives the V^ody.
shall forfeit not

Any

be delivered to the agent or person

who

person violating the provisions of this section

exceeding twenty-five dollars.

This statute appears to ho nearly identical with that of 1887,
chapter 335, the words typhus fever having been substituted for
typhoid fever during the i)roccss of legislation.
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The Pan-American Exhibit at Buffalo.

On Aug.

1900, a letter was received by the Board from

28,

Dr. Jacob S. Otto, assistant superintendent of the proposed exhibit
of sanitation at the Pan-American Exposition at Buflalo in 1901, in-

forming the Board of a proposed exhiint of sanitation

and

at that

time

place.

On Nov.

1,

1900, another communication was received from Dr.

Otto, notifying the Board that the material which had been exhibited

by the Board

at the Paris

Exposition was to be returned to this

country, and at the same time requesting that the same material
sent to Buffalo for exhibition there.
Accordingly the
was transferred to Buffalo, on condition that it be returned
to the State Board of Health at the close of the exposition.

might

1)6

exhiliit

The Pathological Department of the Board.
The

bacteriological

work which

is

by the constant

necessitated

prevalence of infectious diseases throughout the State has been con-

ducted throughout the year mainly at the lal)oratory at Forest Hills,

under the charge of Dr. Theobald Smith, as in previous years since
The work of this department has constantly increased since
1894.
it was organized, notwithstanding the fact
and large towns similar departments have been
established where such work has been carried on under the direction

the

first

year in which

that in several cities

of local boards of health.

boards of health

is

A

brief

summary

of this

work of

local

presented in another portion of this report.

The diiferent lines of work conducted in the pathological department during the year 1900 have been the following
1. The production of antitoxin, which has comprised the preparation of 53,389 vials of antitoxin during the year ended March 31,
:

—

1901.
2.

The examination of 5,173

cultures of matter suspected of con-

taining the germs of dii)htheria.
3.

The examination of 746 specimens of

material suspected of

containing germs of tuberculosis.
4.

The examination

of specimens of blood of persons living in

malarial districts.
5.

Examination of the blood of typhoid patients.
brief table shows the number of specimens ex-

The following

STATE BOARD OF HEALTH.

xl

amined

for the presence of the
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germs of diphtheria and tuberculosis

since the organization of the department

:

—

Tuberculosis.

1896,
1897,
1898,
1899,
1900,

124
236

.

.

414
671
746

.

.

.

2,091

Totals,

It is quite desirable that local laboratories

in cities

and towns

at distances

should be established

remote from the

in order that the rapidity of diagnosis

mendable movement has been made

may

office

of the Board,

A

com-

where a

local

be facilitated.

in Springfield,

physician has established a well-equipped private laboratory, where
bacteriological

done not only for the city of Springfield but
boards of health of other cities and towns within a

work

also for the local

radius of forty or

is

fifty

miles.

Water Supply and Sewerage.
The work of

this

department has been carried on

in this,

as in

previous years, under the direction of the Engineer of the Board.
During the year 1900 the Board has received 104 applications for
advice with reference to water supply, sewerage and drainage and
the ])revcntion of the pollution of streams, under the provisions of
chapter 375 of the Acts of 1888, entitled

"An

Act

to protect the

waters and to require consultation of the State Board
regarding the establishment of systems of water supply, drainage
and sewerage," and under the provisions of other acts relating to
l)urity of inland

This number of applications has been greater than
in any [)revious year, and was about d()ul)lc the number presented
Pubto the Board for consideration in any year previous to 1896.
several
with
connection
in
Board
the
given
by
have
been
lic hearings

these subjects.

of these matters.

A report upon the work done

under the provisions

of chapter 375 of the Acts of 1888 has already been presented to the
Legislature, in Senate

Document No.

the abstracts of replies of the
in

pages

1

to 103 of this

Board

r(',))ort.

182, dated Jan. 10, 1901, and

to various nppUcations arc given
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SUPPLIES.

The various public water supplies in the State have been examined
from time to time, and the results of the chemical and microscopical
examinations are presented in the tables beginning on page 123.
In
some cases where little change was found in the quality of the water
from month to month an average of several chemical analyses is presented, and the microscopical analyses are omitted.
At the end of
the year 1G6 cities and towns were provided with pulilic water supplies, 116 being supplied from their own works and 50 from private
companies.

The

total population in the cities

according to the census of 1900,
the total population of the State.

by private companies amounts
the total population in

all

and towns supplied,

was 2,565,301, or 91.4 per

The population of

cent, of

places supplied

to 237,917, or about 9.3 per cent, of

the cities and towns supplied.

Rivers.

Numerous samples of water from various points on
important streams were analyzed, as in

the

more

the previous 3'ear,

the

which are given in subsequent pages of this report.
The flow of streams in 1900 was very greatly in excess of the normal during the months of February, March and May, but in all the
remaining months of the year it was less than the normal, and durresults of

summer the flow of streams became very low, especially in
August and the early part of September. No material change has

ing the

been made in the conditions at an}' of the places referred to
last

report where streams are highly polluted.

in

the

The condition of the

Blackstone River remains practically the same as in the previous
year.

The Neponset River during 1900 was even more

objection-

able than in previous years, and the odor from the stream, which in
the lower portion of

its

course flows through a populous district, was

exceedingly foul throughout

its

entire length

below AValpole.

The

sewage of the city of Pittstield is still discharged into the Housatonic
River, though plans are being prepared for the purification of this
sewage.* Plans are under consideration for the sewage of the city
of Fitchburg, which

is

now discharged

directly into the north branch

of the Nashua River, greatly polluting the stream.
*

The

conBtrnctioD of worka for the purification of the ecwage of Pittsfield

part of 1901.

At

]Middlebor-

was began

in the early
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ough the sewage of the town coutinues to be deposited in a long
open ditch and a long raceway, whence it finds its w^ay into the mill
ponds along the river, in which the solid matters are deposited and
decompose.

The usual

tables of water supply statistics are presented.

Purification of Sewage and Water.

At

the Lawrence Experiment Station investigations upon the puri-

and disposal of sewage by various methods have been continued, and the results are presented in detail in the report of the
chemist of the Board.
The investigations upon the purification of
sewage have dealt chiefly with the purification of sewage at rapid rates
by methods adapted to fit conditions in which suitable land and soil
for the purification of sewage are not available.
The investigations
with regard to the removal of bacteria from water by sand filters upon
an experimental scale and by the Lawrence city filter have been continued.
Special studies have been made of the methods of determining the presence of B. coli communis in the water of the Merrimack
River and relative to the removal of this organism from the water by
filtration, and the significance of the presence of these organisms in
Important studies have also been made
the effluents from sand filters.
upon the removal of color, taste and odor from natural waters, frefication

(|uently the cause of complaint of the quality of the water of

public water supplies.

many

Investigations upon the action of water upon

metallic service pipes used in connection with public water sui)plies

have been continued as in previous years, the results of which are
presented by the chemist, together with a study of the methods employed for the separation and determination of the various metals
found

in the

water taken from such pipes.

Examination of

Ice.

During the past year many applications have l^een made to the
Board for advice relative to sources of ice su^jply and relative to the
quality of ice taken from various ponds and streams in the State,

and one of the most im})ortant investigations made by the Board
during the year relates to the

effect of the freezing of

chemical constituents and upon the bacteria
results of which are })resentod in a report

water uj)on

j)res(',nt

its

theicin, the

by the chemist of the

Experiments upon the freezing of water containing various
kinds of bacteria and polluted to dillcrent degrees })y sewage, taken
Board.
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many examinations

of ice from

ponds and streams, tend to confirm the conclusions reached in an
earlier investigation made by the Board by direction of the Legislature in the year 1889.
The results of all the studies have made
it evident that the conditions affecting ice when it freezes have a
very important inflaence upon its purity. Where the water upon
which the
with but

forms

ice
little

not shallow and has not too rapid motion,

is

matter in suspension, the matters contained in the

water, together with the bacteria, are likely to be removed from the
water in as complete a degree as would be effected in ordinary distillation
but a considerable part of the impurities in the water near
;

may become entangled in
upon the pond. If snow falls
causing it to sink so that water from below saturates the
freeze without purification, or if rain falls upon snow

the surface, especially the floating matters,
the first inch or less of ice that forms

upon the ice,
snow, it will

lying over the ice, the ice thus formed contains the impurities of the

snow and of the rain water, or any water which may have flowed over
upon the pond. AVhere water freezes in shallow^ places also,
or where weeds or other matters from the bottom of the pond are

the ice

included in the

may

objects

impurities taken from the bottom or from these
ice.

The

whole lead to the conclusion that

as a
ice

ice,

be found in the

from a polluted source

indicate that pure ice

from

a

may

;

results of the investigations
it is

in general unsafe to use

but the investigations thus far

made

be o])tained, under some circumstances,

when freezing

polluted source, where the water

is

not shallow

and has not too rapid motion, by removing from the ice when harvested the first inch that formed upon the pond and all of the ice
which may have formed al)ove the first inch from snow, rain or flooding,

and retaining for use only the clear

ice

beneath the

first

inch

which formed.

Examinations of Spring Waters.
In the year 1891 an examination was

made by

the Board of the

spring waters otlcred for sale in the State, which were found to

number

During the year 1900 the spring waters ofl'ered for
were again examined under the direction of the
Engineer of the Board, and it was found that the number had more
45.

sale in the State

than doubled since the previous examination, the total number found
in use being 99.

The

ceed 6,000,000 gallons

total sales of all
i^cr

spring waters apparently ex-

year, and the

amount of money paid

for
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sprins^ waters in the cities

[Jan.

and towns of the State during the year

The

appears to have exceeded $300,000.

results of the analyses of

these waters are presented in a subsequent portion of this report.
In the former examination, water from the source only was examined

;

l)ut in

the recent examinations, samples of water were collected both

from the source and as the water was being delivered to consumers,
to learn whether the water was in any way aftected by the processes
The results of all the examinations
of collection and distribution.

show

that there

is

in general a deterioration in the quality of the

water as delivered to consumers from'

its

condition as found at the

source from which the water was taken.

parently due in some
to the water

;

This deterioration

cases to the addition of

ap-

is

some mineral ingredient

but the large increase which in

many

cases

is

noted in

the numbers of bacteria in the water as delivered to consumers over
the

number found

at the sources of

supply

is

an indication of lack of

and distribution. The colon
care and
bacillus was found in several of the samples examined, indicating
the presence of fiecal matter in these waters, and the examinations,
on the whole, show the need of much more care in the cleansing and
filling of the receptacles in which the water is delivered to consumers.
A very large number of the spring waters were found to be of high
cleanliness, in its collection

purity, though no purer than the water of the best of the public water

supplies of the State taken from ground sources, which have also the
for less liable to become seriously polluted
In the
than are the spring waters.
consumer
before reaching the
cities and towns supplied with good ground waters the sales of spring
waters were found to be small, while in those cities and towns supplied with surface waters affected by a high color, or an occasional
bad taste or odor, the sales were large. In many places of the latter
class spring water is evidently deemed a necessity, especially by the
mill operatives in warm weather, but is i)urchased also by a largo

advantage that they are

proportion of the people,

who

tax themselves a considerable

sum

in

the aggregate to furnish a palatable drinking water which should be
supi)li(;d

by

lh(! jxihlic

woi'ks.

Water

Consumption.

The records which have been kept by
water companies of

tlio

var-ious nuniicipalities

(juantity of water sup})licd to cities

and
and

towns, t(^gether with information as to the number of taps, meters,
etc.,

have been HUi)plied to the Board by the water works authori-
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and since they are of much value they are presented in a paper
entitled "Consumption of Water in Cities and Towns," prepared
by the Engineer' of the Board. While the growth of population in
cities and towns in the State in recent years has in general been
rapid, the increase in the consumption of water, as a comparison
ties,

of the tables for the diHerent years wall show, has been even more
rapid than the growth in population, and the limit does not as
It has been the custom, in most
when a system of water works has been introduced into a
or town, to base the charges for the use of water upon the

yet appear to have been reached.
cases
city

numljer and kind of fixtures in the houses or buildings to be supplied,

and sometimes upon the value of the buildings.

More

recently

the custom of measuring the water supplied to large consumers through

meters, and charging a fixed rate in proportion to the quantity of water
used, has

come

into practice,

being extended in

many

and at the present time

this

system

is

places so as to include all consumers of water

from the public works. In many places where the water supplied
is pumped, and the records of the pumping are
kept, a comparison of these records with the measured quantity of
water sold through meters shows a large difterence, the quantity of
water pumped often being nearly twice as great as the quantity meas-

to the municipality

Errors in measurement may account for nuich
of this difference, or it may be due to an excessive loss of water by
leakage.
Kevertheless, the eflect of measuring the water sold to

ured by the meters.

consumers has, in the first instance, ])een to check the increase in
the consumption of water in a large number of cases.

movement to
reduce the consumption of water from pul)lic works by more exact
methods of distributing the water, there has been a marked increase
]Many ai)i)liin the number of private water supplies in the State.
It is interesting to

note that, coincident with the

by the Board during the past year from
manufacturers and other large consumers of w-ater for advice with
reference to the quality of the water of sources from which it was
proposed to supply a large number of operatives, and in many cases
also tenement houses under the control of a manufacturing firm or
corporation.
Many of the waters proposed for use in these oases
are drawn from the ground in thickly l)uilt up comnuinitios, and
give evidence, upon analysis, that they have been at some time polluted to a greater or less degree by sewage, and are unsafe for
cations have been received

drinking.
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Report of the Board upon the Discharge of Sewage into
Boston Harbor,
Under

the provisions of chapter 65 of the Resolves of 1899, the

Board was directed to consider the subject of the discharge of sewage into Boston harbor and the disposal of the sewage of the metropolitan district, and to report a plan for an outlet for a high-level,
gravity or other sewer for the relief of the Charle,s and Neponset
River valleys. Acting under this resolve, the Board submitted the
following report to the Legislature, April 18, 1900
:

By

—

chapter 65 of the Eesolves of the General Court of Massachusetts of

1899, the State Board of Health

is

directed to consider the general subject

of the discharge of sewage into Boston harbor and the disposal of sewage
for the metropolitan districts of the

Commonwealth, and

to report a plan

for an outlet for a high-level, gravity or other sewer for the relief of the

Charles and Neponset River valleys.

Sewage

is

now discharged

two points, one being at
Deer Island Beacon, and
a more central position nearer the main land on the north side
into Boston harbor at

the northern limit of the outlet of the harbor near

the other in
of

Moon

Island.

At the outlet near Deer Island Beacon, which
Wharf in Boston, and in the northerly edge of

is

4| miles from

the

Long

main ship channel,

sewage from the north metropolitan district is allowed to discharge as it
comes at all stages of the tide. The quantity of sewage discharged in
twenty-four hours now reaches about 50,000,000 gallons and this quantity,
;

while distinctly visible along the northerly edge of the channel for a half
mile toward the city on the incoming tide and toward the sea on the out-

going

gradually becomes less distinct at greater distances from the
and disappears entirely within a distance of 1] miles.

tide,

outlet,

With
amount

the increase of population in the north metropolitan district, the

of sewage discharged will increase and will spread over a

larger area
this for

;

somewhat

but the Board sees no reason to anticipate any trouble from

many

years in the future upon any habitable shores, and believes

that the only objection that can be raised to the continual discharge of

sewage here will be by those sailing through or near to the stream of
sewage within a mile of the outlet.
At Moon Island is now discliarged sewage from the main drainage works
of Jioston, including that from the lower valley of Charles River and from
a part of Neponset River valley, amounting to a maximum of about
100,000,000 gallons a day.

This outlet

the outlet at Deer Island Beacon, and

is

al)out

1

^^

much nearer

miles farther west than
the

main land, and so
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if sewage were allowed to discharge upon the incoming tide it
would be brought to habitable shores and become a nuisance for this
reason the sewage is conveyed to reservoirs on Moon Island during the
incoming tide and discharged only during certain hours of outgoing tide,
when the currents are most favorable for conveying the sewage-laden water
toward the sea through channels which render its passage the least

situated that

;

objectionable.

By storing sewage in reservoirs, even for the hours between tides, it
becomes more offensive and the large amount which must be discharged
;

in the short

outlet

time of favorable outgoing currents renders the locality of the

and the surrounding area of a half-mile radius much more objection-

able than the steady discharge of fresh sewage at Deer Island Beacon.

These conditions
this point

limit the

amount

of

sewage that may be concentrated

The tunnel connecting Old Harbor Point and Squantum
the Boston main drainage system has a

maximum

about 150,000,000 gallons of sewage per day
of sewage that

may

;

and

this is

about the amount

be expected forty years hence from the low-level area

about 50 per cent, more than the present
opinion of the Board, this should be
that

in the line of

capacity for conveying

of Boston, for which these works were designed.

amount

at

without creating a nuisance.

can be concentrated at

maximum

This amount

regarded as about the

Moon

will

be

discharge, and, in the

maximum

Island outlet without giving

unreasonable offence.

We

think the Metropolitan Sewerage Commissioners have done well in

seeking another outlet for the south metropolitan system, with the view of
ultimately removing from the

Moon

Island outlet

all

of the areas

now

drained which were not contemplated in the original design for the lowlying area of Boston.
outlet at

Moon

With

the limitation above indicated,

we regard

the

Island a suitable point of discharge for the sewage of the

low-lying portion of Boston.

From

a careful study of the channels and currents of the harbor and of

the whole area which

we conclude

may

in future be included in the south metropolitan

Sewerage Commissioners, in
upon a high-level gravity sewer, of Feb. 11, 1899, have designated the channel in the harbor best suited to receive the sewage of the

system,

that the Metropolitan

their report

south metropolitan system, viz., the channel along the north-westerly side
of Peddock's Island

;

but after an extended study of the locality, we would

advise moving the outlets they propose about 2,000 feet further north, so
that both will be one mile from

middle thereof and the other
plan.
at

Here the sewage

will

1

Nut

Island, one directly north from the

,500 feet more easterly, as indicated upon the

be discharged about 30 feet below the surface

low tide into a strong and deep current, by which

away from inhabited shores until
mous quantities of ever-changing

it

it

will be

kept well

disappears by commingling with enor-

salt water.
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by the sewage discharged

at these points,

with their limitations upon varying conditions of wind and tide, are shown

upon the maps of the accompanying report of the chief engineer of the
Board and, from a study of the actual conditions existing at the present
outlets, we conclude that the sewage of the south metropolitan system can
;

be discharged at these points continuously without offence except to those

who

are sailing in the stream of mingled sewage

and water, or near

its

leeward side within a mile of the outlets, and that they are the most suitable
points for the discharge of the sewage of the south metropolitan system.

The plan

of outlet designated on pages 77

and 78 of the report of the

Metropolitan Sewerage Commissioners of Feb. 11, 1899, to the General
Court, with the change of position herein presented,

is

recommended

for

adoption by this Board.

In considering the general subject of the disposal of sewage for the metropolitan

districts

of the Commonwealth, as required by the resolve,

question has arisen as to what areas were intended to be included in this
study.
There are areas north and north-east from the north metropolitan
sewerage system which are nearer to Boston than some of the areas which

have been considered but, as the question of discharge of sewage into
Boston harbor from these territories is not likely to arise, except for some
small areas which may become adjuncts to the north metropolitan system,
for which provision is made under existing laws, no consideration is given
but examination has been made of all territory
to these areas in this report
in regard to which may arise question as to whether its sewage had better
;

;

be discharged into Boston harbor.

After a very complete study of all of the towns of the upper Charles and
Neponset River valleys, a brief statement of which is given in the accompanying report of the chief engineer of the Board, it was found that, with
few exceptions, to be mentioned, it will be more economical to dispose of
the sewage of these towns (which are not designated by law as belonging
to one of the metropolitan districts) by filtration upon land in each town,
or by a combination of two or more towns, than by conveying it to Boston
harbor.
The exceptions are areas of small extent in the towns of Wellesley, Needhara and Weston, lying near to Charles River, the sewage from
which can be conveyed across the river and into the Newton main sewer

and

tlicncc to the Charles

River valley sewer of the metropolitan system.

These are the only additions that

it

may

be well to

make

in this direction

to the south metropolitan system.

South from Quincy and east from Canton are tlie towns of Randolph,
Weymouth and Hingham, whose natural drainage is
Randolph and Holbrook, when they need to dispose
into Boston harbor.
Holbrook, Braintree,

of sewage, can do so economically upon land within their respective territories

;

butliraintree,

Weymouth and Hingham can

best discharge their

PUBLIC DOCmiENT — No.

1901.]

xlix

34.

sewage into the sea through the outlets of the high-level sewer. Plans by
which this may be accomplished are presented in the report of the chief
engineer of the Board.

recommended does not require the presby the General Court; because chapter 424
Acts of 1899, section 1, provides that no part of said proposed,

The change
entation of a
of the

of the outlet herein

bill

for action

outlet shall be constructed until plans of said outlet shall be further con-

by the Metropolitan Sewerage Commissioners and adopted and
approved by the State Board of Health.
It is further provided, by section 2 of the same act, after describing the
limits of the south metropolitan system, that " nothing herein shall be considered

strued to vest any rights which cannot be extended to cities and towns or
parts thereof other than those herein named, upon such terms and conditions as

may

hereafter be imposed by legislative enactment

;"

and, as the

Needham and Weston, and the towns
Weymouth and Hingham, which are not now included in the

sections of the towns of Wellesley,

of Braintree,

south metropolitan system, can under this section be admitted into the system when they may in the future need to dispose of their sewage, and they
can then be allowed to enter without modification of the works already

planned,

it

does not appear necessary or expedient to prepare a

time under which they

may

bill at this

then enter.

Henry P. Walcott,
Hiram F. Mills,
Frank W. Draper,
Gerard C. Tobey,
Jas.

W. Hull,

Chas. H. Porter,
Julian A. Mead,
State Board of Health.

Routine

Work

of the Board.

During the year ended Sept. 30, 1900, the Board held meetings
jNIectings of such of the standing comat least once in each month.
mittees as were necessary for the transaction of business were also
Hearings were held at the office of the
held from time to time.
Board relative to the sewage disjiosal of Longmeadow (February 1)
and Swampscott (March 1), also with reference to the sanitary condition of the Concord and Sudbury rivers (September 6).
Visits were also made by the full Board to the Concord and Sudbury rivers July 16, and to the proposed location of the outlets of
the high-level sewer in Boston harbor April 2S.
The office of the Board has been open throughout the year, as pre-

STATE BOARD OF HEALTH.
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scribed by the Public Statutes,
transaction of

its

[Jan.

chapter 21, section 10,* for the

authorized business.

Advice has been very frequently given at the office and by mail
to local boards and to individuals in regard to sanitary matters, and
many visits have been made by the secretary, the inspector, the
engineers and other experts to cities and towns for the purpose of
makina: investigations and o^ivino- advice.
The bacteriological work undertaken by the Board for the benefit
of such communities in the State as possessed no facilities for such
methods of investigation and diagnosis, together Avith the production
and distribution of antitoxin for the treatment and prevention of
diphtheria, has very materially increased the work of the office, which

and central station for the distribution of antitoxin,
and of the various culture tubes, receptacles and other means cmployed for the diagnosis of disease.
acts as a general

The following table presents
routine work of the Board
:

certain statistical data relative to the

—

Statistical Table for the

Whole

nuiubei" of samples of foods

Year ended

Sept. 30, 1900.

and drugs examined during the

....

year,

Samples of milk examined (included in the foregoing),
Whole number of samples of food and drugs examined since beginning
of work in 1883
Whole number of samples of milk examined since beginning of work
in 1883,

Number of prosecutions against offenders
Number of convictions during the year,
Amount of fines imposed during the year,

during the year,

...

made

and

,

5,173
.

78

of examinations of blood

made

for

the;

diagnosis of typhoid

62

fever,

....

of notices of cases of infectious diseases received and recorded

under the provisions of chapter 302, Acts of 1893,$

32,616

of postal-card returns of mortality for cities and towns received

and recorded ,t about
Numb<M- of annual reports of

2,000
cities

and towns received under the pro-

visions § of Acts of 189i, chapter 218,t
• Office bonra,
J

746

in-

fection,f

Number

94

for the diagnosis of diphtheria in

and towns,f
of examinations made for diagnosis of tubcrculosis,f
of examinations of blood made for diagnosis of malarial

Number

63,616

53,389

of bacterial cultures

Number
Number
Number

117,514

|1,890 70
to cities

towns,!
cities

6,232

89

Numijcr of packages of antitoxin of 1,600 units each issued

Number

10,122

t B"o«' t^ie year ended March 31, 1901.
and fownH havUiK a population of morti than 5,000 in each.

a.k. to 6 p.m.; Baturdays, 9 a.m. to 2 p.m.

For the calendar year

1900.

§ Cltleo

94
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Force employed in general work of Board

34.

at central oifice, State

House

:

—

Seeretaiy,

1

Clerks,

8

Messenger,

1

Total,

Force employed at central office. State House, Boston, for food and drug
inspection, chemists and assistants,

2

At Amherst,

1

Inspectors,

4

Total,

Force employed at laboratory (Bussey Institute)

:

Pathologist,
Assistants,

Total,

Under the Provisions of Chapter
Applications for advice from

cities,

Relating to water supply,

375,

towns and others

:

Acts of 1888.

—
53
13

.

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

28

....

Miscellaneous,

9
1

104

Total,

Number

of samples of water

at the laboratory.

Number

Room

of samples of

examined chemically and microscopically

502, State House,

sewage and

effluent

3,260

from sewage

purification

works examined chemically at the laboratory, Room 502, State Ilou
of samples of sewage and water examined chemically and l)acterially at the Lawrence Experiment Station,
Number of samples of sand examined chemically and bacterially at th
Lawrence Experiment Station,
Number of samples of sand examined mechanically at the Lawrence
Experiment Station
Number of gas analyses at the Lawrence Experiment Station,
Number of samples examined for B. coli communis at the Lawrence Ex

Number

....

periment Station,

..........

1,189

2,067

54
85
120
4,636

Additional samples examined bacterially at the Lawrence Experimen
4,869

Station,

Total

number

of samples examined.

16,280

STATE BOARD OF HEALTH.

lii

Force employed at central
Chief engineer,

office

*

:

[Jan.

—

Assistant engineers,

Stenograpliers and clerks,

Messenger

At laboratory, Room

502, State

House

:

—

Chemist,

1

Assistant chemists,

5

Biologist,

1

Stenographer,

1

—

At Lawrence Experiment Station

:

Assistant chemists,

2

Bacteriologists,

2

Other assistants and laborers,

3

—
Total ordinary force,

The number of

1886,

when

7

23

applications for advice under the provisions of the

and sewerage, received since July,
went into operation, is as follows

acts relating to water supply

1886,

8

—

these acts

first

:

—

PUBLIC

1901.]
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Expenditures.

The expenditures iu 1900 under the different appropriations Avere
as follows

:

—

Appropriation for general expenses of Board,

STATE BOARD OF HEALTH.

liv

Avionnt brought forward,

.

.

.

.

Travelling expenses and purchase of samples
Apparatus and chemicals,
Printing,

Special investigations.

Extra services for inspection,
Services (cleaning laboratory),

Express,
Sundry laboratory supplies,

Books,
Stationery,

....
....

Extra services (stenographer),
Total,

[Jan. 1901.
.

$8,400 00

Water Supply and Sewerage.
ADVICE TO CITIES AND TOWNS.

;

ADVICE TO CITIES

MB

TOWNS.

Under the provisions of chapter 375 of the Acts of 1888,
"

entitled

An

Act to protect the purity of inland waters, and to require consultation with the State Board of Health res^ardinor the establishment
of systems of water supply, drainage and sewerage," the Board is
required

" from time

to time to consult with

and advise the authorities of

cities

and

towns, or with corporations, firms or individuals either already having or
intending to introduce systems of water supply, drainage or sewerage, as
to the

most appropriate source of supply, the best

practical

method of

assuring the purity thereof or of disposing of their drainage or sewage,

having regard to the present and prospective needs and interests of other
cities,

towns, corporations, firms or individuals which

may

be affected

from time to time consult with and advise persons
or corporations engaged or intending to engage in any manufacturing or
other business, drainage or sewage from which may tend to cause the pollution of any inland water, as to the best practicable method of preventing
such pollution by the interception, disposal or purification of such drainage
or sewage provided, that no person shall be compelled to bear the expense of such consultation or advice, or of experiments made for the purposes of this act. All such authorities, corporations, firms and individuals
are hei'eby required to give notice to said Board of their intentions in the
premises, and to submit for its advice outlines of their proposed plans or
schemes in relation to water supply and disposal of drainage and sewage
and all petitions to the Legislature for authority to introduce a system of
water supply, drainage or sewerage shall be accompanied by a copy of the
recommendation and advice of the said Board thereon."
thereby.

It shall also

:

During the year 1900 the Board has given its advice to the following cities, towns, corporations and individuals who have applied
for such advice under the provisions of tlie general act of 1888, or
under special acts relating to water supply and sewerage.

STATE BOARD OF HEALTH.

communications were made during the year under the

Official

provisions of acts relating to water supply as follows

—

Newton (Woodland Park

Adams.
Attleborough

(S. O.

Bigney

& Co.).

Northampton Insane Hospital.

(two).

Northlield.

Blackstone.

Norwood

Boston (penal institutions).
Dartmouth (Bay View).
Dracut (American Woolen Company).
Gloucester (two).

Orange.

(two).

Peabody (two).
Southborough (St. Mark's School).
Southbridge (American Optical Company).

Grafton.

Hardwick

(Dexter

Southbridge

(Gilbertville).

Harrington

&

Son).

Haverhill (three).

Holyoke (the Deane Steam Pump Company)

Hotel).

Northampton.

Beverly (two).

Hyde

:

Massachusetts Reformatory (Concord).

Acton.

Aver

[Pub. Doc.

Springfield (two).

Tufts College.

.

Wareham, Marion and

Park.

Mattapoisett.

Wenham

Lenox.
Lincoln.

Lowell (three).
Ludlow (Ludlow Manufacturing Com-

and Hamilton (two).
West Springfield (the Southworth
Company, Mittineague).

Winchendon

(\Vhite Bros.).

pany).

communications were made during the year under general and special acts relating to sewerage and sewage disposal, as
Official

follows

:

—

Barnstable (State Normal School
Hyannis, two).
Brockton (Douglas Shoe Factory).

at

Metropolitan Sewerage Commissioners.

Northbridge (Whitiu Machine Works).
Pittsfield (three).

Chicopee (three).
Concord (American Woolen Company).
Fairhaven (two).
Gardner (two).

Plymouth.

Hingham.

Longmeadow.

dren at Baldwinville).
Tisl)ury (drainage of a hotel).
Wellesley College.

Medfield Insane Asylum.

Westborouji-h.

Holyoke.

Replies were

made

in

ShelTield.

Swampscott.

Templeton (Hospital Cottages

for Chil-

answer to applications from the following

authorities for advice relative to the pollution of ponds, streams,

and other bodies of water
Bridge water.
Haverhill.

Hull and Cohasset.
Metropolitan Park Commission.

:

—

Palmer.
Plymouth,
Westborough.

ADVICE TO CITIES AND TOWNS.
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Replies were also made during the year in answ-er to applications
from the following^ authorities and individuals for advice relative to
sources of ice supply

:

—

Boston (Terminal Comi)any).
Concord (George G. Russell and others).

Melrose.

Haverhill.

Springfield.

Holyoke.

Taunton (H. P. Barstow).
Winchester (Charles E. Hemingway).

Mansfield.

North Adams (three).

Rules and regulations for the sanitary protection of sources of

water supply were made for the following authorities
Water Commissioners of Marlborough.
"\\'ater Commissioners of Norwood.

:

—

Salem Water Board.

"Water Supply.

The

following

is

the substance of the action of the

Board during

the past year, in reply to applications for advice relative to water

supply

:

—

Acton.

An

application

was received Oct.

27, 1900,

from the

selectmen of Acton, relative to the quality of the water of a well
recently

made

in that

town

this application as follows

:

for public use.

—

The Board replied
Nov.

of

1,

to

1900.

In response to your commuuicatiou of October 27, stating that the town
Acton has recently put in a well in the village of W^est Acton for public

use, and requesting the advice of the

the Board has caused the well and

its

Board as

to the quality of the water,

surroundings to be examined and a

sample of the water to be analyzed. The results of the analyses show that
the water has been highly polluted by sewage and not thoroughly purified
There are
in its passage through the ground before reaching the well.
several sources of pollution in the neighborhood of the well, and the circumstances are such that the Board regards the water as unsafe for*driuking.

Adams. An application was received July 5, 1900, from the
board of health of Adams, for advice relative to the quality of the
waters of certain wells and springs in that town which were used
for drinking purposes by a considerable number of the inhabitants.

The Board

replied to this application as follows

:

—

Oct.

4, 1900.

In response to your request for advice as to the quality of the water of
and wells used as sources of drinking water and domestic

certain springs

STATE BOAED OF HEALTH.
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water supply iu the town of Adams, the Board has caused the sources indicated by you to be examined by one of its engineers and samples of the
water to be analyzed.

The

first

source examined

was an open

spring, situated in the westerlj^

part of the village, a short distance west of Forest Park
of

West

Street, which

Avenue and south

used for drinking by several families living

is

in the

neighborhood of Forest Park Avenue. The results of a chemical analysis
of a sample of water sent in by you from this spring show that, while the
water has probably at some time been slightly polluted by sewage, it has
subsequently been well purified in

its passage through the ground, and at
was collected was of good quality, with the exception
of the hardness, which was much greater than that of the regular sources
of supply of the town.
If the spring should be covered and protected from
danger of pollution in this way it would probably furnish a water which
would be safe for drinking, though on account of its hardness it is not a

the time the sample

desirable drinking water.

The Board would advise

that,

if it is

deemed desirable

to continue the

use of this source, suitable provision should be made for protecting
pollution.

The use

from

it

of this spring as a source of drinking water supply

if further building should take place on lands in the
neighborhood of the spring, and at a higher level.
The next source examined was a spring in Linden Street, which forms,

should be discontinued

apparently, the only source of water supply for three tenement blocks on
Linden Street, containing at the present time about eleven families. The
water of this spring shows evidence of considerable pollution by sewage,
and its hardness is so gi'eat that it is objectionable for many uses. While
the water of this spring as it comes from the ground may not be unsafe for
drinking, it is not a desirable drinking water, and the Board would advise
that water for the supply of these houses be taken from the public system
and the use of water of the spring be discontinued.
The remaining sources examined were the wells from which water is
drawn for the supply of the operatives at the Renfrew Manufacturing
Company's works. The wells are in two groups, one, which has been in
use for many years, being located beneath the weaving room of the factory,

and the

<fther,

which has been recently constructed, being located beneath

the floor of that portion of the factory

The former wells, which
furnish a water wliicli
free

it

is

from organic matter, and

ness.

'J'lie

new

known

as the

new bleaching

plant.

appears have been in use for about fifteen years,
clear, odorless, practically colorless and nearly
is

objectionable only on account of

its

hard-

wells furnisli a nnicli harder water than the old wells,

and

one which lias also been at some time considerably polluted by sewage,
though subsequently well purified in its passage through the ground.
The Board considers it iiiq)ortant to avoid the use of tlie very liard
waters, so far as practicable, and would advise that all the water to be
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used for drinking in this factory should be supplied from the old wells, and
the use of tlie water of the new wells for drinking be avoided.

An application was
O. Bigney & Co.).
received from S. O. Bigney & Co. of Attleborough, Jan. 18, 1900,
relative to the quality of the water of a certain well which it was
proposed to use for drinking purposes. The Board replied to this
Attleborough

(S.

application as follows

:

—

July

5,

1900.

In response to your request for advice as to the quality of the water of

a well located iu your factory and close to the Ten Mile River, which you
propose to use as a source of drinking water supply for the factory, the

Board has caused the well and its surroundings to be examined by its engineer and several samples of the water to be analj'zed.
The analyses of the water show that it is of good appearance, being genbut it is quite hard, and has
erally clear, odorless and nearly colorless
evidently at some time been polluted by sewage and not completely purified
;

The well is located within
in its subsequent passage through the ground.
a few feet of the Ten Mile River, a stream which receives much direct sewage pollution, and there is also a large population in the region about the
well.

Under

these conditions, the Board does not consider this well a safe

source of drinking water supply, and would advise that the use of the

water for drinking be prevented.

Ater.

The water board of Ayer applied

Health, March

7,

to the State Board of
1900, for advice relative to the " best practicable

plan and method of obtaining an additional supply of water for the
town." The Board replied to this application as follows
:

—

Mat

4, 1900.

from you, on March 8, 1900, an
application for advice as to the best place and method of obtaining an
additional water supply for the town of Ayer, and has caused the surroundings of your present source and other sources in the neighborhood
to be examined by one of its engineers.
It is evident from information furnished by you that the yield of your
present well is inadequate for the supply of the town of Ayer in a dry

The

State

Board

of Health received

season, and that an additional water supply

is

necessary.

A

general ex-

amination of the region about j^our present well indicates that the

soil iu

the territory easterly from your present well and about the shores of

Sandy

Pond

is

coarse and porous, and the conditions appear to be favorable for

obtaining a large supply of water from the ground in this region.

The

STATE BOAED OF HEALTH.
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Board would advise that you make iuvestigatious at the most favoi-able
places in this territoiy, by means of tubular test wells, to determine the
character of the soil and the probable quantity of water that can be obtained from the ground. Among the places at which the investigations
of the Board indicate that it is especially desirable to make tests is the
valley of a small brook easterly from your present well and close to the
southerly side of the Fitchburg Raili'oad, near the point at which the pond
approaches the northerly side of the railroad.
These tests should be made with the advice of an engineer of experience

ground water supplies and the Board will assist you
of water as may be necessary, and will give j^ou
the matter when you have the results of investigations

in matters relating to

;

by making such analyses
further advice in
to present.

The water

of your present supply is clear, colorless

and odorless, and

otherwise of good quality for the purposes of a public water supply as

it

comes from the ground but it deteriorates upon exposure to light in the
open reservoir, and is objectionable at times on account of a disagreeable
taste and odor. Trouble of this sort can be avoided by covering the reservoir or providing a covered tank, so that the water may not be exposed
to light from the time it is drawn from the ground until it is delivered to
;

consumers.

May

from the Ayer
water Ijoard, for advice in regard to a proposed additional water
supply, to be taken from the ground north and east of the present
The Board replied to this application as follows
well.

Another application was received,

17, 1900,

:

—

Aug.

The

2, 1900.

State Board of Health has considered your further application for

advice with reference to an additional water supply for the town of Ayer.
It appears that since

of the ground by

your

last application

means of

wells northerly

was made you have made tests
and easterly from your present

soil in the region in which the tests were
and ledge was encountered quite close to the
Analyses of samples of water from one of the
surface at several places.
test wells, where the conditions appeared to be more favorable for obtaining a considerable additional supply of water than at any other place where
tests were made, showed that the water was affected by the presence of
an excessive quantity of iron, which would render it unsatisfactory for

well

;

made

but the areas of porous

are limited in extent,

many domestic uses.
The tests as a whole do

not indicate that

suitable additional water supply for

neighborhood of your present well

;

it

is

practicable to obtain a

in the immediate
and the Board would again advise that

Ayer from the region

No. 34.]

ADVICE TO CITIES AND TOWNS.

9

you have the subject of additional water supply investigated by an engineer
of experience in such matters, with a view to securing a sufficient supply
of good water to meet the requirements of the town for a considerable time
in the future.

The Board
as

may

will continue to assist you by making such analyses of water
be necessary, and will again advise you with reference to the matter

when you present

Beverly.

the results of further investigations.

An

application was received from Dr. J.

M. Jackson

of Beverly Farms, Aug. 14, 1900, for advice relative to the use
of the water of Gravel

Pond

for drinking purposes.

replied to this application as follows

—

:

The Board
Nov.

1,

1900.

In accordance with your request of August 13 for advice as to the suitability of the

water of Grravel Pond for use for drinking the State Board

of Health has caused the

pond and

its

surroundings to be examined and

a sample of the water to be analyzed.

The

results of the analysis,

when

compared with anal^'ses of the water of Weuham Lake made at about the
same time, show that the quantity of organic matter present in the water
of Gravel Pond is somewhat less than that in the water of Wenham Lake,
the larger quantity of the latter source being doubtless due to the discharge
of water from the swamp}'^ water-shed of Longham reservoir into the lake.
In other respects the waters are not very different in quality and the conditions affecting each source are similar
but provision has alreadj' been
made by the city of Salem for rules and regulations to protect the water
from pollution, and similar protection is necessarj^ for Gravel Pond in case
;

it is

to be used as a source of public water supply.

It is

understood that you do not intend to construct works for delivering
it from carts
and, considering the circum-

this water, but to distribute

;

Board is of the opinion that no considerable advantage would
be obtained by the use of water in the manner proposed sufficient to warrant the necessary expenditure and care that will be required in the proper
collection and delivery of water from Gravel Pond.
stances, the

Beverly. The water commissioners of Beverly applied to the
Board for advice relative to the effect of the use of lead service
The Board
pipes upon the quality of the public water supply.
replied to this application as follows

:

—

Dec.

6, 1000.

In response to your request for advice as to the effect of the use of lead

upon the quality of the water of the public water supply, the
Board has caused samples of the water which has passed through lead or
leud-liiK'd service pipes in Beverly to be aiuilyzed, and finds that in all cases
service pipes

STATE BOARD OF HEALTH.
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where the water passes through such pipes it takes up lead. The quantities
found iu all of the samples examined were less than the smallest quantity
which has thus far been regarded as injurious to health, though the quantity found in one of the samples approached very closely to this limit.
The results of the investigation as a whole do not show that the use of
lead or lead-lined service pipes, with the water of your present supply in
its present condition, would be injurious to health
but it is possible that
in the future some change may occur in the character of the water which
would cause it to attack the lead pipe to a greater extent than at present,
or a supply of water may be introduced from some new source which might
have a more decided action on lead pipe than the water of your present
;

source

now

Under

has.

the circumstances,

advisable, in the opinion

it is

of the Board, to avoid the use of lead for mains or service pipes, unless

the pipe

is

lined in such a

way

that the lead will not

come

in contact

with

the water.

Blackstone. An application was received from the water supply
committee of the town of Blackstone, Feb. 6, 1900, for the advice
of the Board relative to a proposed water supply for the town, to
be taken from the public water works of Woonsocket, R. I.
The

Board replied

to this application as follows

:

—

March

The State Board

of Health received from

you on Feb.

6,

2, 1900.

1900, an appli-

cation for advice with reference to a proposed water supply for Blackstone,

which you state that the board of water commissioners of the city of
I., have agreed to lay a ten-inch main pipe to the town
line, and furnish water to the town of Blackstone by meter at a minimum
rate of 8 cents per 1,000 gallons, if the quantity used amounts to 20,000
and you request advice of the Board as to the
gallons or more per day
in

"Woonsocket, R.

;

quality of the water and the desirability of accepting this proposition.

The Board has caused

the sources of water supply of the city of

socket to be examined by one of

its

engineers and samples of

tlie

Woon-

water to

be analyzed. P'rom this examination it appears that the water-sheds from
which the supply is derived are sparsely inhabited and the water is not at
present exposed to serious danger of pollution by sewage, and the (quantity
of water which the works will yield is pi'oljably sudicient for the supply of
Blackstone

in addition to

Woonsocket

The results of
Woonsocket works show that it

for several years.

the analyses of samples of water from the

somewhat highly colored, owing to contact with organic matter in swamps
and in a shallow storage reservoir not prepared for the storage of water by
the removal of tlic soil and organic matter, and the indications arc that it
would Vjc objectionable at times on account of the presence of an excessive
is

quantity of organic matter.
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The water would be

11

good ground water, and
Board with reference to an inde-

far less satisfactory than a

the results of investigations

made by

the

pendent water supply for Blackstoue indicate that a supply of excellent
ground water, sufficient for the requirements of both of the principal villages of Blackstone for all purposes, can be obtained near Millville, at an
expense that would probably be considerably less than the cost of supplying the town by the plan now proposed.
There are other obvious disadvantages to the plan of supplying Blackstone with water from Woousocket, and, considering the circumstances, the
Board does not advise the town of Blackstone to obtain a supply of water
from the Woonsocket works.

Boston (penal

institutions).

An

application

was received from

the commissioner of penal institutions of Boston, Feb. IG, 1900,
requesting the Board to examine the water of a

new

well, driven

upon Deer Island, with reference to the propriety of using it as a
supply for the institution. The Board replied to this application
as follows

:

—

March

6, 1900.

In response to j^our request of Feb. 15, 1900, for an examination of the
quality of the water of a tubular well recently driven near the buildings of

the institution at Deer Island, and not far from the shore of the harbor,

and for advice as

to the use of the well as a source of water supply for the

institution at that place, the

be examined by

At

its

Board has caused the location

the time the examination of the source

offensive odor as

it

came from

is

so excessively hard that

whom

was made,

the water had an

the well, but the odor disappeared from a

sample of the water before reaching the
that the water

of the well to

engineer and samples of the water to be analyzed.

laborator}'.
it

would be

The analyses show
liable to injure the

might be supplied for drinking, and it would
also be objectionable for many uses on account of the presence of an excessive amount of iron.
The quality of the Avater is not likely to improve
health of those to

it

it is more likely
owing to the nearness of the well to the sea, the water
may become affected by the presence of salt water.
The Board docs not consider that tiiis well is a suitable source from

with continued use of the soui'ce, but, on the other hand,
to deteriorate, and,

which to take water for drinking or cooking.

Dartmouth (Bay View). An application was received from
Franklyn Howland, Jan. fi, 1900, for the advice of the Board with
reference to an additional water supply for a summer settlement at
Bay View in Dartmouth. The Board replied to this application
as follows

:

—

STATE BOAED OF HEALTH.
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The State Board

5, 1900.

from you, on Jan. 6, 1900, an apan additional supply of
water for the summer settlement of Bay View, by increasing the capacity
of the well from which the present supply is drawn, and as to whether the
water from this source will ever become contaminated. Tou also request
advice as to the probable quantity of water that may be obtained by deepening the well from which the present supply is drawn, and the probable
quality of water that the source will then jneld.
Regarding the location
and capacity of the present source, you have furnished the following
of Health received

plication for advice with reference to obtaining

information

:

—

at a summer resort, and is on the highest point of a ridge which
with the bay shore. Surface at well is 1,000 feet from and 40 feet
above high-water mark. Probably only three cottages will ever be built on land
as high as at the well. There will never be but one cesspool within 125 feet of
the well, and that one not nearer than 50 feet. All but three cesspools that will
ever be built will be where the surface is lower than at the well, and continues
to descend.
Cesspools used but two or three months in a year.
Well 30 feet deep through a layer of earth, then a thick layer of rock, then
a few inches of clay or marl to bed rock. Xo water came till bed rock was
reached, when it came up through a crack in it. Well 2 feet in diameter. Last
summer the inflow was so slow and the storage capacity of the well so small that
we failed to get a fi;ll supply for the nine cottages attached to the main, by the
use of windmill.

The well

runs

is

i^arallel

;

Regarding the quality of the water of your present source, the Board
expressed the opinion last year, that, while the water had been at some
time polluted, the indications were that under the existing conditions

was

it

and other domestic uses. The location of cessthe well, as is indicated in your communication, is a great

suitable for drinking

pools so close to

menace to the purity of the water.
The Board has considered the available information as to the probable
yield of the present well, and is of the opinion that no material addition can
be secured by any increase that it is practicable to make in the area of
the bottom of the well.

can be increased by sinking a tubular well
bottom of the present well as i)roposed, but this is uncertain. If
there are many seams in the rock through which water passes, and one or
more of such seams should be tapped by the proposed well, a considerable
increase in tlie snpi)ly might be seciir('(l, but otherwise but little increase
in the supply could be obtained.
It is probable that the supply

in the

Moreover,

if

a considerable increase in the yield of the well should be

obtained by sinking a well through the rock in

its

bottom,

its

quality

would

probably be no better than that of the present well, and might not be as
good.

Considering

all

the circumstances, the Board

is

of the opinion that
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-n-ater

from your

manner proposed.
The Board would advise that you make an examination to see whether
a well cannot be located at some place in the neighborhood where a greater
area of land will drain toward it than in the case of the present well, and
that a location be selected where the water is not likely to be affected by
well in the

drainage from cesspools.

When

you have selected a location which seems
Board will advise you concern-

likely to furnish a satisfactory supply, the

ing

it, if

you so request.

Dracut (American Woolen Company). An application was
received from the American Woolen Company, Dec. 11, 1899, for
advice relative to a proposed water supply for use in the mill and

dwelling-houses of the company in

Board replied

Colliusville

to this application as follows

:

—

Feb.

The

The

(Dracut).

1900.

5,

State Board of Health has considered your application for advice

with reference to a proposed water supply for your mill and several dwelling-houses in the village of Collinsville, which

it is

proposed to obtain from

tubular wells in the valley of Double Brook in Dracut, and has caused the
locality to be

examined by one of

test wells in this region to

The

first test

village

;

wells

its

engineers and samples of water from

be analyzed.

examined were located near the brook, close

to the

but the results of analyses showed that the water of these wells

was considerably polluted by sewage discharged upon or into the ground
in the village, and further tests were then made in a meadow further up
stream and near the outlet of Long Pond. Analyses of samples of water
from the test wells at the last location show that it is soft, nearly colorless
and free from odor, and is otherwise of good quality for the purposes of
a public water supply.
Whether the water will remain satisfactory when
the quantity required for the supply of Collinsville is drawn continuously
from wells at this place, cannot be predicted with certainty. The meadow
in which the wells are located contains a considerable depth of peaty soil
and is subject to flooding at times of high water in the brook, and water

drawn from

some cases deteriorated

wells in similar locations has in

after

a longer or shorter period of use and become objectionable on account of

an excess of

iron.

The chances

of deterioration in this case can apparently

be materially lessened by draining the

upon

it

for a very considerable time,

vide drainage at no great expense.

pumping with a hand pump, and
tity of

meadow

and

The

it

so that water will not stand

appears to be feasible to pro-

wells yielded water freely

water for the requirements of the factory and houses

at all times

when

the indications are that a sullicient quan-

can be obtained from the ground

in this region.

in

the village
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supply of pure water for drinking and other domestic uses

greatly

is

needed in the village at the present time and, considering all the circumstances, the Board would advise the construction of works without delay
for supplying the village with water from the ground in the region in which
;

the test wells are located, near the outlet of

Gloucester.

An

Long Pond.

application was received from the water

com-

missioners of Gloucester, Dec. 29, 1899, for the advice of the Board
in regard to a
inor

proposed increase of the public water supply by takBrook in West Gloucester and of Che-

the water of Haskell's

bacco Lake in Essex.
follows

:

—

The Board replied

to this application as
Feb.

The

State

Board of Health received from you, on Dec.

3, 1900.

29, 1899, an

application for advice with reference to a proposed additional water supply
for the city of Gloucester, in

your proposed plans
It is

:

—

which you present the following outline of

proposed to add the waters of Haskell's Brook in West Gloucester,

Ward

8

of the city, to the present sources of supply, and, as soon as practicable, purify and

improve these present sources, consisting of the Dike's and Wallace reservoirs, by
the removal of vegetable deposits, stumps, etc., from the basins, the construction
of gate-houses with sci'eening arrangements,

etc.,

as outlined in the report of our

engineer submitted to you herewith.
When a I'urther supply of water is needed,

it is proposed to obtain it from the
Chebacco Lakes, using the Haskell's Brook storage reservoir as a receiving basin
for this Chebacco water, which, however, may be pumped directly into the Bond's

Hill distributing reservoir, if desired.

The application was accompanied by a report by your engineer, Mr.
Percy M. Blake, relative to the proposed plans, from which it appears that
one of the features of the plan for increasing the water supply is to raise
the dam and increase tlie storage capacity of Wallace reservoir.
The Board has caused your present sources and proposed new source of
supply to be examined by

its

engineer, and has carefully considered the

information sujjmitted and the results of the numerous analyses that have

been made of the various sources of water supi)Iy in tlie neighborhood of
Gloucester.
A comparison of the estimated probable yield of your present
sources of Kiipi)ly Avith the records of the quantity of water used by the city
indicates that the present use of water is in excess of the capacity of your
present works, and an additional supply of water

kell's

mill

is

evidently necessary.

from HasBrook at the site of the proposed dam at the outlet of the present
[>ond on the brook have shown that it is highly colored, and contains

The

results of analyses of several samples of water collected
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season.

Samples

was flowing
and the color

large quantity of water

through the pond, were found to be of much better quality,
and quantity of organic matter present were not excessive.

It

probable that the poor condition of the water at times of low flow

is

seems
largely

due to contact with stumps and organic matter in the bottom of the present
sliallow pond
and the indications are, that if the water flowing from this
water-shed should be stored in a reservoir properly prepared for the par;

pose by the removal of all stumps and other organic matter, its quality
would improve instead of deteriorating and by draining any swamps on
the water-shed in which water is likely to remain for a considerable time,
so that the water from the water-shed will flow quickly into the reservoir,
it is probable that a water of good quality, which will have but little color,
can be obtained from the proposed reservoir at all times.
;

The

quality of the water of j-our present sources of supply

able on account of

its

color

is

objection-

and the presence of considerable quantities of

organic matter, which impart to the water at times a disagreeable taste

By removing

and odor.

the stamps and the other organic matters from

the bottoms of these reservoirs, a great improvement can be

The quality
improved by draining the swamps

made

in the

quality of the water of these sources.

of the water can prob-

ably be further

within the water-sheds,

so as to prevent water from standing upon them.

By

constructing a reservoir on Haskell's Brook and raising the

dam

of

the present reservoir on "Wallace Brook, as proposed, the quantity of water

which your sources of supply

will furnish

can be increased to about one and

one-half times their present yield, and will be suflicient to supply the city

growth of the
seems at present reasonable to

for several years in the future, unless the use of water or the
city should

expect.

become much greater than

Increasing

tlie

it

capacity of "Wallace

Pond

will

make

capable of storing a greater proportion of the water which

it

that source

receives from

own water-shed and

the contiguous Avater-shed of Fernwood Lake, and
have a tendency to improve the quality of the water by increasing
the depth of the reservoir.

its

will also

The proposed plan of constructing a storage reservoir on Haskell's Brook
and raising the dam of "Wallace Pond is, in the opinion of the Board, an
appropriate method of increasing the water supply of Gloucester; and, if
the proposed new reservoir and the present reservoirs are properly prepared for the stoi'age of water, and such drainage of swamps within their
water-sheds as may be found desirable is provided, the Board is of the
opinion that the sources will furnish a water of

much

better quality than

that at present supplied to the city.

The water board of Gloucester made the following application
to the State Board of Health, June 20, 1900
:

—

STATE BOARD OF HEALTH.
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city of Gloucester desires j'oar advice as to the practicability

and

expediency of filtering the water of Lil}" Pond Brook as a means of obtaining a supplementary supply of water and b}- this plan have in view the
improving of the water in "Wallace and Dike's Meadow basins.
;

The Board

replied to this application as follows

:

—
Aug.

2,

1900.

In response to the application, the Board has caused the proposed source
of supply to be examined by its engineer and has examined the results

numerous analyses of samples of the water collected at the outlet of
resei'\"oir on Lily Pond Brook, at various seasons of the year.
In a communication from this Board in February last, in response to an
application from your board for advice relative to a proposed additional
water supply for Gloucester, j^ou were advised that the consumption of
water by the city was at that time in excess of the probable yield of your
of

Lily Pond, a

present sources of supply in a series of

dr}'

years, so that an additional

supply was evidently necessar}'.

Judging from the information available to the Board, the additional
Pond Brook would furnish, even assuming that
the storage in Lily Pond would be utilized to its fullest capacity, would
not be likely to increase the yield of your sources of supply materially
beyond the quantity of water used at present, and a further additional supply would be necessary in a very short time.
Lily Pond is a very shallow reservoir, and over the greater portion of
its area, bushes, plants and grasses of various kinds grow above the surface of the water. Analyses of the water show that it is very highly colored,
and contains nearly always an excessive quantity of organic matter. To
improve the quality of this water by filtration and render it satisfactory for
drinking and other domestic uses would be a difficult and expensive operation
and, before undertaking the construction of works for this purpose,
it would be very important to make suitable experiments, in order to obtain
the necessary information as to the best method of improving this water
and the cost of constructing and operating the necessary works.
There are only two ways by which the quality of the water of Wallace
one by drawing the reserand Dike's Meadow basins can be improved,
voirs off and properly preparing their bottoms for the storage of water, and
the other by filtration.
By tiie plan under consideration it would not be
practicable to draw off cither of the present storage reservoirs, to make
such repairs and improvements as are necessary, without exposing the city
It would not, thereto the danger of an exhaustion of its water supply.
fore, be possible to improve materially the water in Wallace and Dike's
Meadow basins, as suggested in your application, and the only way of
improving these waters under this plan would be by filtration. The taking
of Lily Pond and the construction of works for filtering the water supplied
quantity of water that Lily

;

—
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would require a large outlay and, since this plan would not,
Board, provide an adequate supply of water for the
city beyond a very limited time, and a furlber outlay would soon be necessary for an additional supply, the Board does not advise its adoption.
The plan presented by you last winter, concerning which you were advised by the Board on February 3 last, provided for the construction of a
large storage reservoir and for improvements in the present reservoirs, and
the Board advised j^ou at that time as follows
to the city

;

in the opinion of the

:

The proposed plan

dam

raising the

—

of constructing a storage reservoir on Haskell's

of Wallace

Pond

is,

in the opinion of the

Brook and

Board, an appropriate

method of increasing the water supply of Gloucester; and, if the proposed new
reservoir and the present reservoirs are properly prepared for the storage of
water, and such drainage of swamps within their water-sheds as may be found
desirable is provided, the Board is of the opinion that the sources will furnish
a water of

With

much

l)etter

quality than that at present supplied to the city.

the conditions

now

better advice than this,
to provide
in

existing, the Board is unable to give you any
and would advise that steps be taken without delay

an adequate additional supply of water for the city of Gloucester,

view of the present danger of a shortage of water.

Grafton. An application was received from the Grafton Water
Company, Sept. 7, 1900, relative to the propriety of taking a temporary supply of "water from Lake Quinsigamond, in case of a shortage of water in the existing supply of the company. The Board
replied to this application as follows

:

—

Oct.

The

State Board of Health received from you, on Sept.

7,

4,

1900.

1900, a com-

munication stating that the sources used for the supply of water to the
town of Grafton were liable to become inadequate at any time, and requesting the advice of the Board as to the propriety of obtaining a temporary

Quinsigamond River by utilizing the
& Co. at North Grafton.
It appears also that an additional water supply for the town has sometimes
been obtained from the spring known as Nelson's Spring, located near this
additional supply of water from the
fu'c

pumps

in the factory of Finlaysou, Bousfield

factory.

The Board has caused

j^our present sources of

supply and the proposed

source of additional supply to be examini'd by one of

its

engineers, and

samples of the water from the sources which have hitherto been used for
the supply of the town and from the proposed new source to be analyzed.

The water

of your present sources of supply,

Quinsigamond River
of Grafton

is

which are located near the

upon which the main village
quite hard and shows evidence that it has been

at the foot of the slope

situated,

is

considerably polluted by sewage, though

it

has subsequeutly been well

STATE BOAED OF HEALTH.

18

purified in its passage through the

ground

;

but

[Pub. Doc.

desirable, in selecting

it is

a source of additional supply, that a sufficient quantity of good water be

secured,

if

possible, for the supply of the

the use of water from the present sources
B}' the plan

town

may

at all times, in order that

be avoided.

which you now present for obtaining an additional water

supply the water would be drawn from the Quinsigamond River at North

The

place at which the water would be

drawn from the river is
would come
from the raceway after the water has passed through the factory but when
the factory is not in operation, the water would come from the main river
below the dam. In either case, an examination of the surroundings shows
that the water would be taken immediately below points at which sewage
is discharged into the stream, and would also be subject to pollution by
manufacturing wastes from the factory. Under the circumstances, a supply obtained from this place, as proposed, would greatly endanger the health
of those who might use the water for drinking, and the Board does not
Grafton.

so located that,

when

the factory

is

in operation, the supply

;

advise the adoption of this plan for securing an additional water supply for

Grafton.
If water should be taken from Flint's Pond, above the factory, the danger
from sewage pollution would be somewhat lessened but it is evident that
much sewage finds its way into Lake Quinsigamond, and would thence find
;

its

way

A

into the source of supply.

chemical analysis of the water from Nelson's Spring shows that

it

has

some time been highly polluted by sewage, and, though at the time the
sample was collected the water had been well purified in its passage through
at

the ground, this spring

A

is

not a desirable source of water supply.

supply of good water sufficient for the needs of the town of Grafton

at all times is urgently

needed

;

and the Board would advise that you cause

a further investigation to be made as soon as possible, with the assistance
of an engineer of experience in matters relating to water supply, with a
view to securing a source of ground water supply from some unpopulated
territory that will furnish a sufficient quantity of water to meet the needs
of the town at all times.
The Board will assist you in any further investigations that you may
make, by analyzing such samples of water as may be necessary, and will
give you further advice in the matter, when you have the results of further
investigations to present.

Hakdwick
George

11.

(Gilbcrtvillo).

An

application

Gilbert Manufacturini^

was received from the

Company, April

12,

IDOO, for

method of protecting a proposed system
of water supply from pollution. The Board replied to tbi« appli-

advice relative to the
cation as follows

:

—

})CHt
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8, 1900.

State Board of Health received from you, on April 12, 1900, an

application giving notice of your intention to increase your system of water

supply in the village of Gilbertville in Hardwick, and requesting the advice
of this
It

Board as

to the best practicable

method of assuring the purity

thereof.

appears that the company proposes to acquire the right to the use of

a stream of water flowing from the

hills

southeast of the village, in order

and that you especially desire
would be necessary to acquire about
It appears that you do not
the brook, to secure the water from pollution.
propose to take water directly from the brook, but to take it only from the
ground by means of a well or filter-gallery to be located in the neighborhood of the brook.
The Board has considered your application, and has caused the stream
and its water-shed to be examined by one of its engineers. The only
serious danger of pollution to whicli the brook appears to be exposed at
but if the
the present time is from cattle pastured within its water-shed
water should be taken from the ground, as proposed, it is not likely, in the
opinion of the Board, that the pollution of the brook would noticeably affect
the character of the ground water, if the well or other works from which
the ground water is to be taken should be located as much as 50 feet
from the brook. It is important that the well or any other source from
which ground water is taken should be tightly covered, so as to prevent
the entrance of animals and exclude sunlight, and that the company control all the land within 100 feet of any well or other collecting works,
and prevent its use in any manner that would tend to pollute the water.
The Board is informed that the brook dries up in summer, and it seems
doubtful whether any considerable suppl}' of water can be obtained from
the ground in this neighborhood, unless coarse and porous soil of considerable depth and extent is found, in which the well or other collecting works
can be located.
to increase the water supply to the village,

to be advised as to

how much land

it

;

Haverhill.

An

was received, July 25, 1900, froDi
Board relative to the
protection of the water-shed of Kenoza Lake, the substance of the

the

mayor

applicatioa

of Haverhill, for the advice of the

application, together with the advice of the Board, being contained
in the following

communication

:

—

Sept.

The State Board

6, 1900.

from you, on July 25, 1900, a communication requesting the advice of the Board, in behalf of a committee
of the board of aldermen and the board of water commissioners of Haverhill, as to whether the construction of house sewers within the water-sheds
of Kenoza Lake and Round Pond, in accordance with a plan submitted to
this Board last yeai*, together with the construction of a storm-water sewer
of Health received
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as mentioned in the report
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accompanying the said sewer

plans, will afford sufficient protection of the purity of the water of

Kenoza

Lake, even when the density of population on its water-shed shall be greatly
increased or whether there would still remain a danger of pollution, which
might be obviated by removing the buildings, and which would be suffi;

ciently great to warrant the expenditure of a larger

sum

of

money

in acquir-

ing possession of the water-shed.

The Board has caused the locality to be examined by its engineer, and
has considered the plans for the sewerage of this district and other information which has been submitted

Kenoza Lake, including

by the

the East

city authorities.

Meadow

River source, the water of
which is supplied through Kenoza Lake, is now the principal source of
water supply of the city and, with Round Pond and Crystal Lake, this
source seems likely to be capable of supplying the portion of the city north
of the Merrimack River for possibly the next twenty years.
After that
time, changes in the sources of supply or other circumstances may possibly
;

cause the abandonment of the Kenoza source.

now owns

It appears that the city of Haverhill

or controls

all

of the land

bordering upon the shores of the lake, and extending for a long distance

back from the shores. By providing a system of sewers and a system of
storm-water drains for removing all of the sewage and storm water from
the district around the westerly end of Kenoza Lake, all sewage and
polluting matters which might be deposited

upon the ground within

its

water-shed can be kept out of the lake, though by this plan the area of
water-shed would be considerably reduced.

its

In the opinion of the Board,

now controlled by the city all about the
which will in the future be kept free from population, an efficient
system of sewers and storm-water drains in the portion of its drainage
area under consideration can be made to furnish a sufficient protection

considering the large area of land
lake,

of the purity of this source, even

if

the territory should

become densely

populated.

There would

still

be some danger that, through lack of proper provision

for removing the sewage and rainfall, or through lack of care in the con-

struction and operation of the sewers or drains, or through

some unfore-

seen circumstance, polluted water from this water-shed might find

its

way

become densely ]iopulated.
There is no doubt but that keeping the lands free from population
will be a sure means of preventing all danger of pollution of the lake in
into the lake,

if

the territory sliould be allowed to

the future.

With these conditions,

the choice of a plan for protecting

the water of the lake depends largely on

plans

;

and

it is

and drainage
all

is

of the lands.

apparent that
likely to be

tin;

much

tiie

tiie

])nrity of

comparative cost of

tlie

two

cost of providing systems of sewerage
less

than the cost of taking control of
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Whatever plan may be adopted, it is important that it be carried out as
soon as possible, to prevent the further pollution of the lake from the houses
on its water-shed. It will also be important to provide at the same time
for the protection of the water-shed of

Round Pond,

if

that source

is

to

be retained as a source of water supply for Haverhill.

An

Haverhill.

application was received, ^lay 9, 1900, from

the water commissioners of Haverhill, for advice relative to the
location of a

new pumping

station at

replied to this apjolication as follows

:

Kenoza Lake.

—

The Board
June

The State Board

8,

1900.

of Health has considered your application for advice

with reference to the location of a

new pumping

station for the Haverhill

water works on the northerly side of Kenoza Lake, and has caused the

examined by one of its engineers.
pumping station and intake to your water works at
the westerly end of the lake is objectionable under present conditions, on
account of the large population in this portion of the water-shed, which is
It is not
not provided with a satisfactory means of sewage disposal.
desirable, on the other hand, to move the intake very far toward the easterly end of the lake, since it is important that the somewhat highly colored
water from Millvale reservoir, which enters that end of the lake, should be
locality to be

The

location of the

stored for a considerable time in the lake before reaching the intake.

Considering the circumstances, the location proposed by you for the

pumping

station

as any that

it is

Haverhill.

and intake

is,

in the opinion of the

Board, as satisfactory

practicable to select.

An

application

was received,

May

3,

1900, from

the superintendent of parks of Haverhill, for the advice of the

Board relative to the purity of certain waters in Winnekeni Park,
which are used for drinking purposes. The Board replied to this
application as follows

:

—

JvNF,

8, 1900.

In response to 3U)ur application for advice as to the quality of the water

Winnekeni Park, which is used largely by the public
Board has caused the sources referred to to be examined
by one of its engineers and samples of the water to be analyzed. The examination shows that there are no buildings in the neighborhood of the
spring, and this source does not appear to be exposed to any danger of
sewage pollution. The analysis shows that the water is soft and otherwise of good quality, and suitable for drinking.
The analysis of a sample of water fn^n the well located at the castle in
the park shows that some of the water entering the well has been considerof a spring and well in
for drinking, the
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ably polluted by sewage, and not as completely purified in its passage
through the ground as is desirable. The well is situated not far from the
house and stable, and it is probable that the pollution of the water of the
well comes from the latter building.

have been made, there
all

Judging from the examinations that

considerable doubt as to whether the water

is

times safe for drinking

is

at

and, considering the circumstances, the Board

;

would advise that the use of

this well as

a source of drinking water be

avoided.

HoLYOKE (the Deane Steam Pump Company). An application
was received, April 24, 1900, from the Deane Steam Pump Company of Holyoke, for advice relative to the quality of the water of
certain wells for drinking purposes.
The Board replied to this
application as follows

;

—

July

The

5,

1900.

State Board of Health has considered your application for advice

with reference to the use for drinking of water from tubular wells located

near your factory

Holyoke, and has caused the wells and
examined by one of its engineers and samples of
the water to be analyzed.
The results of the analyses show that the water
in its present state is clear, odorless and colorless, but it has evidently
been considerably polluted by sewage and to a high degree purified in its
in the city of

their surroundings to be

The water

subsequent passage through the ground.
while the water of the city supply, which,

use in the factory,

it

appears,

also quite hard,

is

also supplied for

is

is soft.

These analyses do not indicate that the water as supplied by the wells at
present

is

unsafe to use for drinking purposes, but

its

great hardness

is

objectionable, and changes in the height of ground water and in the cir-

cumstances attending
the Board cannot

its

pollution

recommend

Hyde Park.

its

may

at

any time render

it

unsafe

;

hence

continued use for drinking purposes.

The board of

health of

Hyde Park

applied to the

State Board of Health, Dec. 14, 1899, requesting information rela-

by the recent additions to
Hyde Park Water Company, to which the State

tive to the quality of the water furnished

the works of the

Board of Health replied

as follows

:

—

Maucii

2,

1900.

The State Board of Health received from you, on Dec. 15, 1899, a communication stating that water from tubular wells at Four Corners, so called,
in the westerly part of the town near Dedham, and in close proximity to
Mother Brook, was being pumped into the mains of the Hyde Park Water
Company, and requesting that an examination of the water be made and

ADVICE TO CITIES AXD TOWNS.

No. 34.]

23

its condition be furnished your board.
It was suggested at the
same time that a pumping test of the wells was to be begun on December
18 and to continue for six days, and that an examination made at that time

a report of

might furnish information as to the quality of the water. You also request
that the supply from the old source be examined and its condition reported
to you.

In response to your request, the Board caused the locality of the tubular
wells at Four Corners to be examined, and samples of the water

from the

wells, during the

The results

analyzed.

pumping

test referred to, to

pumped

be collected and

of the analyses of eleven samples, collected between

Dec. 18 and 28, 1899, showed that the water was nearly colorless and odor-

and that the quantity of organic matter present was

less,

insignificant.

The

quantity of chlorin? present in the water of these samples was considerably
greater than

is

found in unpolluted waters

in this region,

and the excess

of chlorine above the normal for the region, considered in connection with

the large quantity of nitrates and other mineral matters, indicates that the

water has at some time been polluted by sewage

but during this test the
water had become thoroughly purified before reaching the wells, and in
the opinion of the Board this water in its present state is better than the
water now supplied by the Hyde Park "Water Company, and is suitable for
;

drinking and other purposes of a public water supply.

Whether the water

will deteriorate

when drawn

continuousl}" from the

The wells are located
Mother Brook, a stream which receives considerable pollution
and it seems probable that, if a large yield of water is obtained from
these wells, a considerable portion of it will be derived from Mother Brook
by filtration through the ground. Wells in similar situations have in some
ground

at this place,

cannot be predicted definitely.

quite close to
;

cases deteriorated after a longer or shorter period of use, as experience with

present sources has already shown.

There also appears to be danger that
on
account of the large deposit of peaty matter in the meadow in which the
wells are located.
One of the chief dangers which threatens this supply is
the pollution from the population in the neighborhood of the wells.
Sewago discharged into the ground in the region about the wells evidently' affects
the quality of tlieir water, and the population in this region seems likely to
grow rapidly and to cause a deterioration in its quality in the future.
the water

may become

affected

by

Considering the circumstances,

if

the presence of an excess of iron,

this source

is

to be used,

it is

desirable

that the water be analyzed frequently, in order that any serious deterioration in

its

You have

quality

may be

detected.

also requested advice as to the quality of the water supplied

from the old sources.

Two

samples of water have been collected from the
A sample collected at the pumping

old sources during the present year.

station on January 16 shows no improvement in quality as compared with
a sample collected at about the same time last year, but. on the other hand,
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shows a considerable deterioration as compared with its quality a year ago.
sample collected in February of the present year was also found to be
of somewhat poorer quality than a sample collected at about the same time
last year.
Since it does not appear that an improvement has been effected
by any changes that may have been made in the wells from which this
water is drawn, but that, on the other hand, the water is of poorer quality
than the water pumped from these sources last year, the Board sees no
reason to change the opinion expressed in its previous communication

A

regarding the quality of the water of these wells.

An

Lenox.

application was received from the board of health

of Lenox, Nov. 13, 1900, for advice relative to the quality of the

water of a well in that town used by a considerable number of
people for drinking purposes. The Board replied to this application as follows

:

—

Dec.

The State Board

of Health has considered your application of

6, 1900.

Novem-

ber 13, for advice as to the quality of the water of a well used to supply
several estates in Lenox, where

it

is

used by a considerable number of

people for drinking, and has caused the well and

its

surroundings to be

examined by one of its engineers and a sample of the water to be analyzed.
The analysis shows that the water is clear, colorless and odorless, and,
while it had at some time been slightly polluted by sewage, it had subsequently been well purified in its passage through the ground before entering the well.
The hardness of the water was excessive, being more than
three times as great as the average hardness of the water supplied by the
Lenox Water Company.
The only important danger of pollution to which the water of the well is
now exposed is caused by the presence of a sewage-disposal area upon the
edge of the water-shed. At the time the examination by the Board was
made, this sewage-disposal area was not purifying the sewage, and the
crude sewage was flowing through an overflow from this disposal ai'ea upon
the surface of the ground, and thence into a small brook which flows in a
direction away from the well.
Sewage entering the ground at this place,
however,

is

liable to affect the quality of the

The Board regards

it

water of the well.

of importance to health to avoid the use of the very

and since in this case a much softer water can be obtained
from the pipes of the Lenox Water Company, which are laid in this neighborhood, the Board would advise tliat the use of water from this well for
hard waters

;

drinking or cooking be discontinued.
tinued for any pui-[)ose where the water

If

the use of this well is to be con-

may

Ije

available for drinking,

it is

important that no sewage be disposed of within the area from which water

may

percolate toward the well.
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is

not purifying the sewage, and the

the serious pollutiou of a small brook near by.

be made for the proper disposal of

25

Provision should

sewage.

this

Lincoln. An application was received, Sept. 21, 1900, from the
board of health of Lincoln, for advice relative to the quality of
The Board
certain waters used in that town for domestic purposes.
replied to this application as follows

—

:

Oct.

4, 1900.

In response to your application of Sept. 21, 1900, the Board has caused
its surroundings to be examined and a

a well on land of Julia Bemis and

sample of the water to be analyzed.
It appears that this well has until recently been extensively used for
drinking purposes by families in the neighborhood. The results of the
examination show that the water
odor and

is

water of

this well is liable to

may

it

use

An

is

turbid and colored, has a disagreeable

evidently badly polluted, and, in the opinion of the Board, the

be very injurious to the health of those

who

for drinking.

examination has also been made, as requested, of the distributing
This reservoir appears to be in

reservoir of the Lincoln water works.

satisfactory condition at the present time, and an anah'sis of a sample

of

its

water indicates that

its

quality

water of Sandy Pond, from which

is

it is

to have a faintly vegetable odor, Avhich

not materially' different from the

supplied.
is

The sample was found

doubtless due to the presence
If the water

of microscopic organisms commonl}' found in surface waters.
of the source of supply,

seems

to be

Sandy Pond,

no reason why

it

is

protected from pollution, there

should deteriorate in the distributing reser-

*voir under present conditions.

Lowell.

An

application

was received, Nov.

24, 1899,

from the

water lioard of Lowell, requesting the assistance of the State Board
of Health " for the purpose of examining certain sources of water
supply, such as Beaver Brook in Collinsville, Forge Village and
other places, to determine the quantity and quality of the supply to

be obtained."

The Board

replied to this application as follows
Jan.

The State Board

of Health has caused analyses to be

made

:

—

19, 1900.

of samples

of the water of four test wells Avhich have been driven under your direc-

Beaver Brook, near the boundary between MassachuHampshire, with a view to securing an additional water

tion in the valley of
setts

and

New

supply for the city whioli will not injure the health of the inhabitants by
dissolving lead from lead service pipes.

Tlie four test wells

thus far
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driven penetrated a stratum of gravel from which water could be

with

much freedom, and

pumped

the conditions appear to be favorable for obtain-

ing a large quantity of water from the ground at this place.
The analyses indicated an excellent quality of water in all respects except

and in the quantity of carbonic acid. The quantity
was greater than usually found in the Hydraulic well
water from another well it was a little less than the quantity usually found
and from the two other wells the quantity
in the Boulevard well water
was so small as to be unobjectionable.
The quantity of carbonic acid present in the water of the wells, to which
the action of the water upon lead pipes is chiefly due, was carefully determined, and the results show that in one of the wells the quantity of carbonic
acid present was less than the average quantity that has been found in the

in the quantity of iron

of iron from one well
;

;

water of the Boulevard wells during the past year, but the water of the
remaining wells contained a considerably greater quantity of carbonic acid
than the average quantity found in the water of the Boulevard system.

The results of the several analyses are enclosed.
The tests as a whole are somewhat unfavorable with

respect to the quan-

carbonic acid present, and indicate that the water might have serious
Further and more thorough tests might show a
action upon lead pipes.
considerably different result from those thus far made and, considering

tity of

;

all

the circumstances, the Board would advise that a further test of this

source be

made by pumping from

a group of wells in this region at a rate

and for a sufficient length
determine approximately
possible
to
make
it
weeks,
to
two
perhaps
of time,
the probable quality of the water and its probable action upon lead service
The Board will assist you by making the desired analyses during
pipes.

as great as would

be required in the city service,

•

the progress of the experiment.

In a previous communication to your board, on Dec. 29, 1899, the State
Board of Health advised you to make further and sufficient tests beyoud
the upper end of the present Boulevard well system, to determine Avhether
it is

practicable to secure in this region a suflicient additional quantity of

water to furnish the whole supply that is at present required by Lowell, so
that the use of water from the Cook and Hydraulic wells may be avoided,
since it appeared that a further supply from the region in which the Boulevard wells are located could probably be introduced in a shorter time and
at less expense than from any other source.

The Board would again urge
any

that tests in this region be

made without

furtlier delay.

An

application was received from

tin;

president of the Lowell

water board, Sept. 6, 1900, for advice relative to tlie quality of the
water of certain test wells which had boon driven upon the Gushing

No. 34.]
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—

upon

lead.

Sept.

The

The

13, 1900.

State Board of Health has considered your application for advice

with regard to the quality' of the water obtained from the test wells driven

on the Gushing Farm, Pawtucket Boulevard, and other lands in that neighborhood, shown on a plan submitted by you, and has caused the locality to
be examined and samples of the water to be analyzed.
You especially request that the water be examined and tested as to its
action on lead, and state further that you would like the results of the
investigations of the Board on or before September 15.
"Within this time
it has not been practicable to make thorough tests as to the probable action
of this water upon lead but a comparison of the results of determinations
of the quantity of carbonic acid and oxygen present in the water of these
test wells with quantities found by previous tests in the water of the Boulevard wells shows that the water of the test wells in these respects compares
favorably with the Avater of the old Boulevard wells.
In other respects, all of the test wells show a satisfactory quality of water
at the present time.
One of them, No. 3, shows that the water has been
polluted, probably by household wastes, and again purified in passing
through the ground. The water of this well is no doubt affected by the
wastes from the house on the plain between "Wellington and A\^yoming
streets, which can be prevented if you purchase this property.
There is
also some evidence that the water of some of the wells has been affected
by drainage from the barn on the Gushing property, which, it appears, is
not now used, and it is understood will not be used in the future if water
is to be taken from the wells in this locality.
;

(trustees of the Lowell Hospital Association).
An apwas received, April 17, 1900, from the trustees of the
Lowell Hospital Association, for the advice of the Board relative

Lowell

plication

to the adoption of a Barnstead pure water
hospital.

The Board

still

for the use of the

replied to this application as follows

:

Jink

The

11, 1900.

State Board of Health has considered your request for advice as to

adopting for the Lowell Hospital a Barnstead pure water
state

—

is

still,

which you

represented to produce chemically pure, palatable distilled water,

and as to whether

it is

ada[)ted to furnish suitable water for surgical opera-

The Board has caused one of these stills, in operaatone of the hospitals, to be examined and^amples of the distilled water
to be analyzed.
The results of the chemical analyses show that the distions and for drinking.
tion
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not chemically pure, but contains some organic matter and

is

chlorine, indicating that the distillation of the water

is

More-

not complete.

over, bacteria were present in the water after distillation, a further evidence

Examinations of the water supplied

of the defects of the distilling process.
for drinking

from

this still

showed

that the distilled water from this

The Board does not consider

as

it

however, make farther examinations,

in

order to determiue whether the

defects which have been observed belong to the apparatus
result of improper

still

was examined would be an entirely satThe Board will,
operations or for drinking.

operated in the hospital in which
isfactory water for surgical

less satisfactory results.

still

management

of

itself,

or are the

it.

Ludlow. An application was received, July 28, 1900, from the
Ludlow Manufacturing Company, for the advice of the Board relative to the quality of the water of a new well which had been driven
by the company. The Board replied to this application as follows
:

Aug.

—

10, 1900.

In reply to your communication of July 27, 1900, requesting advice as
to the quality of the water of a well which you propose to use as a source
of drinking water supply for the operatives in the mills of the Ludlow
Manufacturing Company, the State Board of Health has caused the well
and its surroundings to be examined by one of its engineers and a sample
The well is located near the densely popuof the water to be analyzed.
lated portion of the village, and the analysis shows that some of the water
has been polluted by sewage, but subsequently well purified in its passage

through the ground.

The water

in its present state, while

opinion of the Board, safe for drinking

harder than
;

but

it is

is

desirable,

is,

in the

desirable that the water

be analyzed from time to time, to determine whether any deterioration
likely to take place when the water is in continual use.

is

Massachusetts REroRMATORY (Concord). The superintendent
of the Massachusetts Reformatory applied to the State Board of
Health,

May

3, 1900, for advice in relation to certain sources

posed as water supplies for the reformatory.
to this application as follows

:

—

The Board
Junk

pro-

replied
11, 1900.

In response to your application for advice as to the quality of the water
and of the

of certain tubular wells in the neighborhood of the reformatory

water of Nashoba Brook for use for drinking and other purposes in the
reformatory, the Board has caused these sources and th(;ir surroundings
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by one

of

its
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engineers and samples of the water to be

analyzed.

One

reformatory and close to the sewage-

test well is located east of the

disposal area of the institution, and would be an unsafe source of water

supply.

Two

test wells, located

about 1,000 feet west of the reformatory

and about 500 feet from "Warner's Pond, penetrated coarse material and
the conditions appear to be favorable for obtaining a large amount of water
from the ground iu this neighborhood but the results of anal3'ses of samples
of water from these wells show that it contains so large a quantity of iron
as to render it objectionable for nearly all domestic uses, and the Board
does not advise the introduction of water from wells in this location for
;

the supply of the reformatory.

The conditions appear

to be favorable for obtaining water freely

the ground at other places not far from the one iu which your last test

made, and

it

is

advisable, in the opinion of the Board, to

make

from
was

further

investigations in this region.

The sample
and

Nashoba Brook was found to be highly colored
The brook is exposed
population on its water-shed, and the water of
opinion of the Board, be unsafe for drinking and

of water from

to contain a large quantity of organic matter.

to pollution
this source

from a large
would, in the

objectionable for

many

other uses.

Neavton (Woodland Park Hotel, Auburndale). An application
was received, Aug. 11, 1900, from the proprietor of the "Woodland
Park Hotel, for advice relative to the quality of the water of a
tubular well recently driven on the premises of the hotel.
The
Board replied to this application as follows
:

—

Oct.

4,

1900.

In response to your request of August 10, for advice as to the quality
of the water of a tubular well on the premises of the Woodland Park Hotel
in

Auburndale, which

it is

intended to use as a source of drinking water

supply, the Board has caused the well and

its suiTouudings to be examined
and samples of the water to be analyzed. The analyses show the water
to be clear, colorless and odorless, but it is very hard, and has at some
time been highly polluted by sewage and not thoroughly purified in its
subsequent passage through the ground to the well.
The Board cannot, therefore, recommend this well as a source of water

supply for drinking or domestic purposes.

Northampton.

An

application was received, October 5, from

the water board of Northampton, for advice relative to a proposed
additional water supply for that city.

application as follows

:

—

The Board replied

to this
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Dec.

The

6, 1900.

Board of Health received from you, on Oct. 5, 1900, an application giving notice of your intention to introduce an additional system
of water supply in the city of Northampton, and submitting a description
The description states that it is proof the proposed sources and works.
posed to take water by gravity from West Brook and its tributaries in the
town of Whately, with an intake basin near the northerly end of "West
Whately Street, so called, and a storage reservoir in the future about 2,000
Two plans of conveying the water from the
feet above the intake basin.
intake basin to the city are suggested, one by laying a pipe directly to the
present mains in the village of Leeds, and the other by conveying the water
in a pipe to the head waters of Beaver Brook and allowing it to flow in
the brook to a storage reservoir to be formed by a dam near Mountain
Street in "Williamsburg, and conveying it thence by a pipe to the present
mains in Leeds.
The application is accompanied by a report of your engineer, in which
the latter plan is recommended, and by a general plan of the proposed
Information has also been submitted relative
reservoir on Beaver Brook.
to the cost of the proposed works, and other information has been furnished
relating to the flow of various streams in the neighborhood of Northampton.
The Board has carefully considered your plans, and has caused the proposed source and others in the neighborhood of Northampton to be examined by its engineer and samples of the various waters to be analyzed.
The Board is informed that Roberts' Meadow Brook, your present source
State

of supply, proved inadequate for the supply of the city during the drier

part of the present year, and, the reservoirs becoming practically empty,

a temporary additional supply was introduced from Mill River at Leeds.
While the flow of Roberts' Meadow Brook has occasionally been measured,
it

docs not appear that any continuous records of the yield have been kept,

or that any measurements of the present consumption of water in the city

have been made

;

but, judging from such estimates of the probable flow

of the stream as can be obtained by comparison with the flow of other

streams,
is

it

seems probable that the consumption of water

in

Northampton

considerably greater in proportion to the population than in nearly

The

all

would be
leakage
and
waste
preventing
the
diminish
consumption
by
the
feasible to
might
be
for
adequate
sources
the
present
such
an
extent
that
water
to
of
of the other cities in the

State.

the present requirements.

Nevertheless,

indications are that

it is

it

important that an additional

supply should be secured to meet the growing needs of the city.
Analyses of samples of the water of West Brook, your proposed source
of supply, collected during the montli of October, at a time of low flow in

the streams,

show that

the water

is soft,

has but

little

color,

and

is

other-

present condition, of excellent quality for the purposes of a
Moreover, judging from the character of tlie waterpublic water supply.

wise, in

its
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not materially diflfereut

though its color may be somewhat higher at
times.
Compared with the water of Roberts' Meadow Brook, your present
source of supply, the water of West Brook is found to have less color and
The water-shed of
to contain less organic matter, but is slightly harder.
West Brook appears to contain but few inhabitants, and the water can be
at other seasons of the year,

protected from pollution without special dilTicuIty.

The water of Beaver Brook, into which it is proposed to turn the water
of West Brook, has more color, hardness and organic matter, and is therebut
fore of much less satisf actor}' quality than the water of West Brook
;

and the water can probably be improved at small
expense by draining the swamps. If the proposed storage reservoir upon
this brook is properly prepared for the purpose by removing all the soil and
organic matter from the entire area to be flowed, and the swampy areas on
the water-shed thoroughly drained, it is likely that by carrying out the
proposed plan a water of good quality will be obtained which will not
be materially affected by growths of organisms or disagreeable tastes or
the water-shed

is

small,

odors.

In the course of this and previous investigations relative to additional
water supply for Northampton and other places in

Board has caused examinations

to be

made

its

neighborhood, the

of the waters of various other

sources which appear to be available as sources of additional water supply
for

Northampton.

The

site

of the old reservoir which formerly existed on the east branch

of Mill River has been examined, and

it is

evident that an excellent reser-

voir could be constructed at this place from which a large additional sup-

ply for the city could be obtained.

stream at various times indicate that

Examinations of the water of this
is softer than the water of West

it

Brook and of about the same character in other respects.
Examinations of the waters of both the east and west branches of Mill
River above Williamsburg show that they are both of good quality and
similar to the water of West Brook, though the water of the west branch
has less hardness. There appear to be good opportunities for constructing
reservoirs on both the east and west branches of Mill River, not far above
Williamsburg; and if this is the case, a very large additional water supply
The
for the city of Northampton could be obtained from either stream.
quality of the water would be likely to be satisfactory if stored in a reservoir properly prepared for the purpose.

The north branch of the Manhan River above Loudville has also been
examined, and the quality of the water found, at the present time, to be
about the same as that of West Brook. This stream also appears to be
capable of furnishing an adequate supply of water for the city of Northampton, provided a suitable storage reservoir can be built upon the watershed.
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'West Brook, either aloue or iu couuectiou with a storage reservoir on
Beaver Brook, can probably be developed so as to furnish au adequate
but, with
additional suppl}" of good water for the cit}' of Northampton
the limited amount of information at present available to the Board relative to the various sources, it cannot be said that West Brook would be
the most appropriate source of supply for the city, nor is there any evidence
;

show that it ma}' not be possible to obtain better water iu equal quantity
and at less expense from some of the other sources mentioned.
to

Considering the circumstances, it is advisable, in the opinion of the
Board, to make more thorough investigations of all the available sources
before deciding upon a plan for increasing the water supply of Northampton.

These investigations should include examinations and sui'veys

in the

various water-sheds sufficient to determine the feasibility of constructing
a reservoir or reservoirs of ample capacity for the future needs of the city,

and the probable cost of such reservoirs, including the necessary expense
of removing all soil and organic matter from the areas to be flowed and
Estimates should also
preparing them properly for the storage of water.
be made of the probable cost of the pipe lines and other works for conve}'ing the water to the city, and of the amount of damage that may be caused
by the taking of land and diversion of water. The quality of the various
Avaters should also

When

3'ear.

the source which

be determined
information

this

is

likely to

future supply of the city.

be Itegun without delay,

is

b}'

frequent anal3'ses at

available,

it Avill

all

seasons of the

be practicable to select

prove most satisfactory

in all respects for the

The Board would advise that these investigations
since much of the information can doubtless be

obtained even in the winter season

;

and the Board

will assist

you by mak-

ing the necessary analyses of samples of water from the various sources,
and will, if you so request, advise you further in the matter when you have
additional information to present.

While an additional supply is urgently needed, it seems very doubtful
whether the necessary steps could be taken and a new supply introduced
from the source proposed in time to meet the requirements of the next
summer season in case the year should be a dry one and, if the present
sources should again become inadequate, it would probably be necessary,
a
as at previous times, to draw water from Mill River in Northampton,
polluted stream, tlie use of which as a source of domestic water supply
;

—

should be avoided

if

possil)lc.

the quantity of watof used
the Board,
city.

it is

As

))y tlio

already indicated,

city

is

it

is

probable that

excessive, aud, in the opinion of

very important to determine the consumption of wat(!r by the
found practicable to reduce considerably

It will then very likely be

the waste and leakage and prevent a shortage of water, should another dry

season occur before an opportunity has been given to make the investigations outlined aVjove, and to construct the necessary works for additional
supply.
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NoRTHA]MPTON Insane HOSPITAL. An application was received,
May 1, 1900, from the superintendent of the Northampton Insane
Hospital, for advice relative to the use of the water of a certain

spring upon the grounds of the hospital.

made

to this application

:

—

The following reply was
July

la response to your request of

May

1,

1900.

1900, for advice as to whether

the water from a spring on the grounds of the
pital is suitable to use for drinking

5,

Northampton Insane Hos-

purposes in the hospital, the Board has

caused the locality to be examined by one of its engineers and samples of
water collected from the well to be analyzed. The results of these analyses

and of several made last year show that the water is generally clear, odorand colorless but it is quite hard, and the analyses show that the
water has been at some time highly polluted, and that it is not always
thoroughly purified in its subsequent passage through the ground to the
less

;

well.

Considering the circumstances, the Board does not consider the well a
would advise that the use of the water

safe source of water supply, and

from

this source for drinking in the hospital

be discontinued.

NoRTKFiELD. An application was received, Aug. 27, 1900, from
A. G. Moody of Northfield, for the advice of the Board relative to
a proposed water supply for the Northfield schools, hotel and village
of East Northfield.
The Board replied to this application as follows

:

—

Jan-. 3, 1901.

The state Board

of Health received from you, on

Aug.

27, 1900,

an

application for advice with reference to a Avater supply for the schools,
hotel

and

East Northfield, to be taken from Perchog Brook or
and subsequently reports were received from 3'our engi-

village of

Louisiana Brook

;

neer, giving the results of investigations of various possible sources of

water supply and esthnates of the probable cost of works.

These investigations indicate that the flow of Louisiana Brook is much
its water-shed than the flow of Perchog Brook, and
that it is likely that water of better quality can be obtained therefrom. The
greater in proportion to

show that it is practicable to construct a storage reserBrook at a point where its water-shed has an area of
about .15 of a square mile, which would have a storage capacity of about
6,000,000 gallons and that, by taking water from the brook at a point
about 1,000 feet below the storage reservoir, and utilizing the stored water,
investigations also

voir on Louisiana

;

will probably be practicable to obtain a
East Northfield for several years, though
it

supply of water for
I'ecommended that the

sufficient
it

is

present pumping station be maintained ready for use

if

necessary.

It

;
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be practicable to obtaiu a ground-water sup-

ply in the neighborhood of the present
the cost of obtaining a supply in this

pumping

way

station

but estimates of

;

indicate that

it

would be con-

siderably greater than by the proposed plan of developing Louisiana Brook.

The Board has considered the application and the reports submitted by
your engineer, and has caused the locality to be examined by one of its
engineers and samples of the water to be analyzed.
The results of the
analyses show that. the water of Louisiana Brook, at the point at which the
water would be taken to supply the
colored, and otherwise of good quality
supply.
The water of Perchog Brook
larger quantity of organic matter than
it is difficult

to judge

town by gravity,

is

soft,

but

little

for the purposes of a public water

has more color and contains a
that of Louisiana

from a single analysis, made

Brook

in the

;

much

and, while

summer season,

as to the quality of the water at other seasons of the year,

it

seems prob-

able that the quality of the water of Louisiana Brook will usually be

much

better than that of Perchog Brook.

So far as can be judged from such observations as have been made, it
seems probable that the flow of Louisiana Brook at the point at which it
is proposed to locate the intake reservoir would be sufficient to supply the
village during all but the driest months of the year, and a water of good
quality at all times would be obtained in this way.
By constructing a storage reservoir farther up the brook, having a
capacity of 6,000,000 gallons, as suggested, Louisiana Brook would probably yield by gravity a sufficient supply of water for the requirements of
the village of East Northfield at

all

times for several years in the future,

with a reasonable economy in the use of water.
reservoir like the one proposed on Louisiana

The water

Brook

is

of a storage

liable,

even

reservoir should be suitably prepared for the storage of water

if

the

by the

removal of all stumps and organic matter from the area to be flowed, to
be unfavorably affected at times by growths of organisms, as suggested
by your engineer, whioli impart to the water a disagreeable taste or odor
and, while it is not likely that trouble from tastes and odors would be very
serious or long continued, it is desirable to avoid danger from this cause,
if

possible.

There does not appear to be any other source from which it is feasible
to obtain an equally satisfactory independent supply of water by gravity.

The water

of Louisiana Brook, in the lower portion of the course of the
exposed to danger of pollution from buildings on its water-shed,
and for this reason this brook, in the neighborhood of the present pumping
station, cannot be considered a safe source of water supply.
An examination of the territory in the neighborhood of the mouth of
Louisiana Jirook indicates that it may be possible to obtain a large quan-

stream,

tity of

is

water from the ground

in this region

by means of wells or other
and it is prob-

suitable works, as suggested in the n^port of your (ingineer,

;
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able that water of excellent quality would be obtained in this

would not be affected

way which

any time by a disagreeable taste or odor

at

cost of obtaining a sufficient supply at

all

ing to the estimates submitted by you, be

times in this

much

but the

;

way would,

larger than

accord-

by the plan of

taking the water of Louisiana Brook and constructing a storage reservoir
If, however, the natural flow of Louisiana Brook could be
by constructing the intake reservoir as proposed and omitting the
storage reservoir, and if a sufficient supplementary suppl}^ could be obtained by pumping ground water from the neighborhood of the mouth of
Louisiana Brook, it is probable that water of good quality would be obtained
at all times.
The first cost of the necessary works to supply the village

as proposed.

utilized

in this

way would, according

and the annual cost

to the estimates of

your engineer, be con-

by the storage resei-voir plan,
of maintaining the works would not be materially

siderably less than the

first

cost of works

greater than by the storage reservoir plan.

Considering the circumstances, the Board would advise that you cause
investigations to be made, with a view to obtaining an adequate supplj^ of

ground water

in the

neighborhood of the mouth of Louisiana Brook for

use as an auxiliar}^ supply in addition to that obtained from the intake

Brook during the summer season, whenever the
Brook is insufficient to supply the entire quantity of

reservoir on Louisiana
yield of Louisiana

water required by the town.

A

suitable supply of water might be obtained

Company, which

is

from the Northfield Water

authorized by legislative act to supply water to the

inhabitants of Northfield.

Norwood.

The water commissioners of Norwood applied

State Board of Health, Dec. 2, 1899, for

its

to the

advice relative to a

proposed system of water supply for the town, to be taken from
driven wells on the easterly side of Neponset Street, about 600 feet
from the intersection of Pleasant Street. The Board replied to this
application as follows

:

—

Feb.

The

State Board of Health received from you, on Dec.

2,

7,

1900.

1899, an ap-

plication for advice with reference to a proposed additional water supply
for the town of Norwood, in which you state that you propose to take water
from driven or drilled wells on the easterly side of Neponset Street, in Norwood, at a point about 600 feet from the intersection of Pleasant Street
and subse(iuently you furnished the results of tests made at this place,
which is in the south-westerly side of Purgatory Swamp, by sinking six
tubular wells and by pumping from five of the wells for a period of two
weeks, between Dec. 29, 1899, and Jan. 12, 1900, at a rate ranging from
about 340,000 to 460,000 gallons per day.
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the locality to be examined

The Board has caused

by
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its

engineer and

several samples of the water collected from the test wells at this place,

both before and during the pumping test, to be analyzed.
Regarding the probable quantity of water which wells in this region can
be expected to yield, a satisfactory estimate cannot be made with the information which

from the

is

at present available

;

and, while water could be

ground with much freedom, and

a large quantity

pumped

was pumped

it cannot be stated definitely
an adequate additional supply for the town
can be obtained by drawing water from the ground at this place.
Analyses of samples of water from the five wells, Nos. 2, 3, 4, 5 and 6,

nearly continuously during the test referred to,

from the

results of this test that

collected soon after the wells were completed, while found to differ con-

some time been polluted by
sewage and subsequently well purified in its passage through the ground.
During the pumping test, which ended on January 12, water was pumped
from wells Nos. 1 to 5, inclusive, and ten samples of water were collected
The results of the analyses of these samples
in the course of the test.
showed in even more marked degree than those from the individual wells
that some of the water entering the wells had been polluted, but,at tlie time
these investigations were made it was thoroughly purified in its passage
through the ground before reaching the wells.
The source of the pollution referred to is probably the sewage discharged
into the ground from the houses in the portion of the village nearest the
The effect of this
wells, many of which are located at no great distance.
pollution upon the quality of the water was to make it somewhat hard, and
the conditions are such that the water would be likely to become considerably harder if a sufficient additional water supply for Norwood should be
drawn regularly from the ground at this place. Moreover, tlie information
furnished by you as to the character of the soil in which the wells are driven
shows that there is a layer of peat at the surface of the ground, which extends to a depth of about 11 feet and, jiVlging from experience with other
ground-water supplies in similar situations, there is danger that water taken
from the ground at this place will deteriorate and become affected by an
excess of iron after a longer or shorter period of use, making the water
siderably, indicated that the water had at

;

objectionable for

many

purposes.

A

comparison of the record of the quantity of water pumped for the
supply of the town during the past year with the estimated capacity of the
source of supply, indicates that the yield of the present source is insufficient to meet the requirements of the town in a dry period, and an additional supply

is

required.

In order to determine wliether

it

to supplement Iho present source, an examination has been

is

practicable

made by

the

Board of the feasibility of diverting into Buckmaster Pond the water of
any of the surface sources in its neighborhood. The only source from
which it appears to Ije pi'acticaljle to Hiipi)ienient tlie yield of the pond by
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Colburn Bi'ook, which could be diverted into the pond from some
it crosses the Medfield Road about half a mile west of
the outlet of the pond.
The results of analyses of the water of this brook
gravity

is

point near where

show that

it is

highly colored and contains at times a considerable quantity

of organic matter, due, probably, to the slow passage of the water through

swamps.

There are several dwelling-houses and other buildings situated
if this source should be selected, provision would
have to be made for preventing the pollution of the brook from these buildings.
The water of Buckmaster Pond, while it has but little color, contains usually a larger quantity of organic matter than is found in a good
surface water, and it has at times been very offensive to taste and smell,
It
chiefly on account of the presence of certain microscopical organisms.
is not likely that any material improvement in the quality of the water of
the pond would take place after supplementing it with the water from Col-

close to the stream, and,

burn Brook, and it might have a somewhat higher color than at present.
An examination of the bottom of the pond, at the end of last year, when

was exposed, has shown that a considerable portion
mud and decomposing organic matter, which
probably has an unfavorable effect upon the quality of the water, and it
is not practicable to remove this mud while the source is being used for

the greater part of

of

its

area

is

it

covered with

the supply of the town.

A

good ground-water supply would be far more satisfactory

than the water of the present source

needs of the town at

all

times,

and,

;

and which

is

if

to

consumers

a supply sufficient for the

capable of being developed to

allow for the growth of the town in the future, could be obtained,

it

might

be found more economical and otherwise satisfactory for the town to draw
all the water from the new source, and discontinue the use of water from

Buckmaster Pond.

Much of the soil in the lands bordering the Fowl Meadows, especially
on the north-easterly side of the meadows which border Purgatory' Brook,
appears to be coarse and porous and favorable to the absorption of a large
proportion of the water falling upon it and it is possible that a supply of
good water, adequate for the needs of Norwood, can be obtained from the
;

ground

in this region.

The Board would,

therefore, advise that, before deciding

upon

a source

you cause a further and thorough investigation to be made, with
a view to determining whether it is feasible to obtain from the ground at
any place in the region referi'ed to a water of satisfactory quality and in
The investigation should
sufficient quantity for the supply of Norwood.
be made under the direction of an engineer of experience in the selection
of ground-water supplies, and should include a thorough test of the probable
quantity and quality' of water to be obtained at the place or places where
the conditions are found to be most favorable for obtaining a satisfactory

of supply,

water supply.
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It appears that a large proportion of the
"vrater is

[Pub. Doc.

service pipes through which

supplied to consumers in the town are of lead, or are lined with

In the course of investigations made by the Board, it has been found
that most waters take up lead in passing through pipes of that metal, and
in some towns numerous cases of lead poisoning have resulted from the

lead.

Your present supply

use of water drawn through lead pipes.

acts consid-

erably upon such pipes, but, so far as can be judged at present, the quantity of lead

selecting a

taken up has not been sufficient to cause lead poisoning. In
new source, however, it is important, unless the lead service

pipes in use be removed, to determine whether the water from the proposed

upon lead sufficiently to be injurious to health.
you so request, assist you in any further investigations
you may decide to make, by making such analyses of the water as may be
necessary to advise you as to its quality and its probable action upon lead

source

is likely

The Board

to act

will, if

pipe.

Another application was received, Aug. 6, 1900, from the water
board of Norwood, for advice relative to the quality of the water of
The Board replied to this applithe public supply of the town.
cation as follows

:

—

Aug.

In response to your request of August

6,

10, 1900.

the State Board of Health has

considered the conditions affecting the quality of the water of Buckmaster

Pond, and the results of the analyses of recent samples of the water. The
analyses show that the water is of better quality than usual at this season
The bad taste and odor sometimes occurring in this water,
of the year.
but not now noticeable, are undoubtedly due to the presence of organic
matter, generally in the form of microscopic organisms not known to be
injurious to health.

The

purity of the supply

is

now threatened by

grove not far from the shore of the

pond

;

the presence of a picnic

but at the present low stage of

the water, serious danger from this cause can be prevented by preventing
the deposit of sewage and

fjjecal

matter

in

such a muuuer that

it is

liable to

be washed into the pond. Provision should be made for properly disposing
of all sewage and waste matter from this grove as soon as possible.

The

investigations which have been

made by

the

Board show that the

presence of a considerable nuin))er of cases of typhoid fev(!r in the town at
the present time is due to polluted milk, and not to the public water supply.

Orange. An application was received, April 5, 1900, from the
water board of Orange, for advice and information relative to the
existence of a foul taste and odor in the water of the [)ublic water
supply.

The Board

replied to this application as follows

:

—

;
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May

4, 1900.

In response to your application of April 3, 1900, relative to the quality
of the water drawn from faucets in the town of Orange, which you state
has an oily and fishy taste and smell, which is very disagreeable, the Board
has caused the sources of supply and the distributing reservoir to be ex-

amined

one of

bj'

its

engineers and samples of the water to be analyzed.

The water with which
basin, wiiich

The water

is

now

supplied

is

taken from a small

fed by a spring, the water of which

is

of excellent quality.

in the

basin

town

the

is

pumped

is

to

an open distributing reservoir and

thence supplied to the town.

The cause

of the disagreeable odor and taste

is

the presence in the water

of considerable numbers of a microscopic organism known as Uroglena,

which has

in

many

other cases been found to impart to water a very offen-

sive oily and fishy taste and odor, and the complaints as to the character

of the water supplied to consumers are doubtless due to the presence of
"this organism in the water.
It has been well known for many years that a ground water deteriorates
on exposure to light in an open reservou', such as that in use at Orange
and experience has clearly shown that the remedy for this trouble is to keep
the water from exposure to light from the time it comes from the ground
until it reaches the consumer.
To accomplish this in the case of the Orange
water works it would be necessary to cover the basin and spring, and either

to cover the present distributing reservoir or to build a
voir or tank, which

may

new covered

reser-

be of comparativel}' small capacit}', and sutllcient

only for ordinary purposes,

if

the

present reservoir

is

kept for use

in

emergenc}'.

There

is

no reason to think that,

present source remains as good as

any growth that
exposure to

will

it

if

the quality of the water of j'our

has been found to be,

cause the water to deteriorate

if

it

will

support

kept entirely from

light.

Peabody. The board of health of Peabody applied to the State
Board of Health, Feb. 10, 1900, for its advice relative to the quality
of the water of a well used as a public drinking place iu that town.

The Board

replied to this application as follows

:

—

Mat

The

-1,

1900.

State Board of Health has considered your application for advice

with reference to the quality of the water of a well used to supply a public
drinking place at the junction of Lowell and Forest streets in Peabody, and

has caused the well and

its

surroundings to be examined and a sample of

The

results of the analysis show that the water
has been highly polluted by sewage and not thoroughly purified in its passage through the ground. There are several sources of pollution iu the

the water to be analyzed.
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immediate neighborhood of the well, and the circumstances are such that
the Board regards the water unsafe for drinkiug.
It appears that one of the water mains of the town water works passes
near the well, and, if it is desirable to maintain a public drinkiug place in
this neighborhood,

would be best to use the town water for the purpose.

it

Peabody. An application was received, Aug. 8, 1900, from the
board of health of Peabody, relative to the quality of the water of
a certain spring in that town, used for the water supply of a small
factory.

The Board

replied to this application as follows

:

—

Sept.

In response to your request, received Aug.

8,

6, 1900.

1900, for advice as to the

quality of the water of a spring on an estate on English Street in Peabody,

which supplies water for a factory, the Board has caused the spring and its
surroundings to be examined b}^ one of its engineers and a sample of the
water to be analyzed.

The results of the analysis show that the water is clear, nearly colorless
and odorless but it is highly impregnated with sewage, apparently derived
from the cesspools and other similar receptacles for sewage, of which there
are a large number in the neighborhood of the spring, and the sewage has
not been well purified in its passage through the ground to the spring.
The use of water from this spring for drinking is liable to be very injurious to health, and the Board would advise that its further use for drinking
;

should be prevented.

SouTHBOEOUGH
ceived,

May

29,

(St.

An

Mark's School).

application was re-

1900, from the head master of the St. Mark's

School at Southborougli, for advice relative to the quality of the

water supply of the school.
as follows

:

—

The Board

replied to this application

July

In respfmse to your application of

May

5,

1900.

29 for advice with reference to

the quality of the water supply of St. Mark's School, the Board has caused
the well from which the supply

ined by one of

its

is

taken and

its

surroundings to be exam-

engineers and samples of the water to be analyzed.

The analyses show

that the water

is clear,

odorless and colorless, and

of good quality for drinking and other domestic purposes.

dwelling-houses in the neighborhood of the well, and

its

Tiicre arc

no

surroundings at

present are such that there appears to be no danger of the pollution of the
water from any source. Tlie well a^jpears to be capable of yielding suffi-
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aud the Board

a suitable source from which to take

water for driukiug aud other purposes in the school.

An application was
SouTiLBRiDGE (American Optical Company)
Optical
Company of
received, July 27, 1900, from the American
.

Southbridge, for the advice of the Board relative to the quality
of the water of certain wells used as sources of water supply by
The Board replied to this application as follows
the company.
:

Sept.

—

6, 1900.

In response to your request, received July 27, 1900, for advice as to the

American
Board has caused the wells
be examined by one of its engineers and samples

quality of the water of certain wells used in the factories of the

Optical

and

Company

for drinking purposes, the

their surroundings to

of their waters to be analj^zed.

A sample of water collected from the group of wells located
on Mechanics Street was found from analysis to be clear and
it

contained a slightly larger quantity of organic matter than

good well water.

The

in the factory

colorless, but
is

analysis does not indicate that the water

is

found

in a

at present

it be analyzed from
place in its quality.
any
deterioration
takes
whether
time to time, to obsen'-e
The analysis of a sample of water from the well located in the factory

unsafe for drinking

;

but the Board would advise that

shows that a considerable portion of the water entering this
by sewage aud that it has not been well
The Board would advise
purified iu passing through the ground to the well.
that the further use of water from this well be prevented.
A sample of water was also collected from a spring on the opposite side
of the river from the Lensdale works, and the results of the analysis show
that the water is clear, colorless and odorless, aud, in its present state, of
at Lensdale

well has previously been polluted

good quality
that,

if

for drinking.

The

location of the spring

is

such, however,

a large quantity of water should be drawn from a well or wells at

water might come by filtration from the river,
become very different from what it was found to be
It is probable that water of
at the time the recent sample was collected.
good quality cau be obtained from the ground on the opposite side of the
this locality, a portion of the

aud

its

river

quality might

from the Lensdale works, if the water is collected at a suflicient distlie river to avoid danger of drawing uupurificd water from that

tance from
source.

& Son). An application was
Harrington
& Son of Southbridge,
received, July IG, 1900, from D.
Southbridge (Dexter Harrington
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Board relative to the quality of the water of a
by the operatives in their factory. The Board

for the advice of the
certain well used

replied to this application as follows

:

—

Sept.

The State Board

6,

1900.

of Health has considered your application for advice

with reference to the quality of water from a certain well which

is

used for

drinking in your factory, and has caused the locality to be examined by

one of

The

its

engineers and a sample of the water to be analyzed.

results of the analysis

show that the water

odorless and nearly clear and colorless, but

it

in its present state is

contains a somewhat larger

This
is usually found in good well water.
show that the water, as supplied from this well at the
sample was collected, was unsafe for drinking purposes but there

quantity of organic matter than
analysis does not

time the

;

are several sources of pollution in

its

neighboi'hood, and changes in the

height of the ground water and other circumstances
it

Hence

unsafe.

the

Board cannot recommend

may
its

at

any time render

continued use for

drinking purposes.

Springfield.

An

application

was received, July

24, 1899,

from

the water board of Springfield, for advice relative to the public

water supply of the

city, the subjects indicated in the application

being the advisability of cleaning the Ludlow Reservoir and of
taking certain additional sources of supply, mainly the west branch
of the Swift River, the Westfield River and certain sources in Blandford.

Advice was also asked relative to the subject of the

filtration

of the water of Ludlow Reservoir.

In a later application, dated
Jan. 24, 1900, advice was also asked relative to the use of the north
branch of the Westfield River as a source of supply for Springfield.

Jhe Board

replied to these applications as follows

—

:

May

The

11, 1900.

State Board of Health received from you, on July 24, 1899, an

application requesting the advice of the Board as to the present and future

sources of water supply of Springfield, taking into consideration the feasibility of

improving the water of Ludlow Reservoir by various methods,

of taking water from the west branch of the Swift River, of taking water

from the Westfield River and also from other sources.

Subsequently you

caused the water of Ludlow Reservoir to be drawn out, to afford an opportunity for an examination of the bottom of the reservoir, and caused soundings to be made, showing the depth of

mud and

organic matter in the bottom

On

Jan. 24, 1900, you submitted the following outline
of your proposed plan for supplying water to Springfield
of the reservoir.

:

—
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It is proposed to take water in such quantity as may be needed for the future
supply of the city from the north branch of the Westfield River or any of the
tributaries of that Ijrauch, at points above Norwich bridge, so called, in the town
of Huntington, by constructing such dam or dams as may be necessary for the

purpose of creating storage reservoirs for equalizing the varialjle flow of the
streams impounded, and conveying the water from such reservoirs in a cast-iron
main or mains of proper size through the easterly part of the village of Huntington to and in part through the State highway leading down the valley of the "Westfield River through the towns of Russell, Westfield and West Springfield to the
city of Springfield, crossing the Connecticut River on a suitable liridge or bridges
It is proposed to remove all o'ojectiouable matter found within any storage basin
area, and to exercise all reasonable care to prevent future pollution of the water
in any case.
The elevation of the bed of the north branch at the confluence of its two main
tributaries next above Norwich bridge is about 395 feet above mean sea level, or
aljout 20 feet above the overflow level of Ludlow Reservoir, the present i)rincipal source of supply of Springfield.
By the construction of dams the water may
be raised to an elevation of 450 feet above mean sea level.
The main tributaries of this north branch of the Westfield River consist of an
easterly branch flowing southerly through the towns of Savo}', Windsor, Cummington, Chesterfield and Worthington, and a westerly branch flowing southerly
through the towns of Peru, Worthington, Middlefield and Chester. The watershed areas above the confluence of these two branches are, for the easterly branch,
a little more than IGO square miles for the westerly branch, about 50 square
;

miles.

The city of Springfield will ofter no objection to the reservation of rights in this
stream or its tributaries to the adjacent cities of Holyoke and Northampton, provided it [the city of Springfield] is granted the unrestricted right to take from
these sources any and all the water it may need in the future for all the various
uses of its inhabitants, and is protected in its investments made for the purpose.
Later, a report and plans

by Mr. Percy M. Blake,

civil engineer,

giving

the results of investigations with reference to the present and proposed

water supply of

8i)ringfield,

as to the areas within

tlie

were submitted, and information was furnished

water-shed of the Westfield River, which

it

is

proposed to reserve for the water supply of the city of Holyoke.
In response to your applications, the Board has examined Jabish Brook,
Ludlow Reservoir and the other sources now used for the supply of Springfield, and lias caused an examination of the proposed sources to be made

by

engineer and samples of the water to be anal^-zed. The Board has
examined the results of previous investigations of your present sources
of supply, and has carefully considered the plans and information submitted.
Your present source of supply, Ludlow Reservoir, furnishes a water which
has nearly always been very objectionable on account of an offensive taste
and odor caused by the presence of large numbers of microscopical organisms and there is no indication that the qualitj' of the water has improved
since the works wore constructed, twent^'-fivc years ago.
The trouble is
its

also

;
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doubtless caused principally by the great deposits of mud, stumps and

organic matter in the bottom of the reservoir

but the character of the

;

Avater-sheds of the streams which feed the reservoir is not satisfactory.

The water-shed
resei-voir

of the principal feeder, Jabish Brook, contains a storage

and several mill ponds, which have not been properly prepared

swamp

for the storage of water, together with considerable areas of

land,

and the water takes up large quantities of organic matter both from the
ponds and the swamps. The discharge of this water into the reservoir
during the past few years has apparently made its condition worse.
Three ways of improving the water of Ludlow Reservoir have been suggested first, by removing all of the mud and organic matter from the area
covered with water when the reservoir is full second, by removing the
mud and organic matter from the portions where the depth of mud is
small, and covering with sand the places where the depth is so great that
the cost of covering would be less than the cost of removal third, by fil:

;

;

tering the water, leaving the reservoir practically in

Ludlow Reservoir, with

its

present state.

tributary water-sheds and

its

capacity of the latter was large enough to convey

all

canals,

streams which are tapped by them into the reservoir, would be

judging from the growth of the
year 1923

;

if

the

of the flow of the
sufficient,

supply Springfield until about the

city, to

and, even allowing a considerable loss of water from various

would probably be sufficient for nearly twenty years.
But under present conditions the capacity of the canals is not sufficient to
convey the higher flows of the tributary streams into the reservoir, and
causes, this source

large quantities of water are lost.

To

secure the full capacity of the

present works and to provide for a supply from Ludlow Reservoir sufficient
for twenty years, the capacity of the canal system

After the

full

capacity of

sheds has been reached,

Ludlow Reservoir and

it

must be greatly enlarged.

its

present tributary water-

appears that the only available source from which

a supplementary supply can be obtained

is

the west branch of Swift River,

the water-shed of which lies easterly from the water-shed of Jabish Brook.

The water of Swift River can be conveyed into Ludlow Reservoir, either
by a conduit 17.4 miles long, which would convey the water by gravity,
or by pumping the water a distance of about two and one-half miles to an
elevation of nearly 200 feet.

By

either plan a quantity of water could bo

obtained, which would, in conjunction with

Ludlow Reservoir, be capable

of supplying the city of Springfield probably for the next forty years.

The first plan of improving Ludlow Reservoir, suggested above, that of
removing the mud from the bottom of the reservoir cojn[)letely, would be
an expensive one in any case. There is, moreover, much doubt as to the
feasibility of removing tliis mud comi)lete]y and disposing of it in a satisfactory manner; and, if the plan should ])e tried, conqjlications n)ight arise
which would make it impracticable to do the work as thoroughly as it ought
In connection with this plan, it would be essential to improve
to be done.
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tlie water-sheds which now supply the reserand from which large quantities of organic matter now find their way
If it were
into the reservoir, and to enlarge the capacity of the canals.
feasible to thoroughly clean all mud and organic matter from Ludlow
Reservoir and to drain all swamps and clean the bottoms of the ponds and
reservoirs on its tributary water-sheds, or remove their dams and drain
them, a very great improvement would be made in the quality of the water

the quality of the water from
voir,

over

its

condition at present, and, as already stated in a previous reply of

the Board, the indications are, judging from experience in other places,

that the water would generally be of excellent quality

but it might still
by the presence of organisms which impart to water
a disagreeable taste and odor.
The second method of improving this reservoir that has been considered
is to remove the mud and organic matter from portions where its depth
is not excessive, and cover the remainder with sand.
The experience in
covering a portion of the bottom of this resei'voir with sand to a depth of
eighteen inches twenty-five years ago was a satisfactor}' one, in that the
sand has remained in place to the present time, and this method of treat;

at times be affected

ing such deposits of organic matter in storage reservoirs

is

now being

tried

But in the maiu portion of Ludlow Reservoir
the conditions have evidently changed materially since the ground was first
cleared for the storage of water, and there is evidence that a considerable
portion of the roots and fibrous matter in the upper layer of the mud has
become decayed. The condition of the bottom is such at the present time
that it seems very doubtful whether it would support efficiently a layer of
sand of such depth as would prevent the water from coming in contact
with the organic matter beneath, unless some extra provision should be
made for supporting the covering material. If the work could be successfully performed, it would still be necessary to clear the remaining portions
of the reservoir and improve the water-sheds of tributary streams and enlarge the canals, as in the case of the plan previously considered, and the
results, as in the former case, might not be wholly' satisfactory in iini)roving
in other places in tlie State.

the quality of the water.

The third method suggested, of securing a supply of good water from
Ludlow Reservoir, is to filter the water through prepared beds of sand. In
a previous reply of the Board, iu 1897, in response to a request from your

board for advice as

to improving the quality of the water of Ludlow ReserBoard advised you to construct experimental filters in the vicinity
of the reservoir, and make experiments upon the filtration of this water
during that portion of the year when the water contains au excessive amount
of vegetable matter, beginning about the first of May and continuing until
nearly the end of the year.
The Board offered to assist you in these investigations by advising you as to the construction and operation of experimental filters, and by making all necessary examinations of water. It does

voir, the
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not appear that any investigations such as were suggested have been made,
nor has the Board information as to any place where such a water has been
effectually purified

by

Moreover, no investigations appear to

filtration.

have been made upon the purification of a water of

this sort

furnish information as to the feasibility of purifying
to the design

The

and probable cost

mud

which would
and as

effectually

of the necessary works.

feasibility of building a dike

voir in which the depth of

it

is

around the portion of Ludlow Reserexcessive, and cleaning thoroughly the

remaining portion of the reservoir, has also been considered. By this plan
the capacity of the reservoir would be materially reduced and a large portion of the reservoir that would remain would be undesirably shallow, and
with this condition there would be

much danger

that the water

be affected by the presence of organisms which would give

it

would

still

a disagree-

able taste and odor.

The plan proposed

in

your recent application, for securing a suitable
is to take water from the north

supply of water for the city of Springfield,

branch of the Westfield River, so called, above Norwich bridge in the town
of Huntington by the construction of one or more storage reservoirs on the
main stream or one of its tributaries, and a pipe line to convey the water
to the city.

The

portion of the Westfield River described drains an extensive but

very sparsely settled area, including several
population has been steadily decreasing for

vei*y small

many

towns in which the

years.

The sources of

possible pollution of the water on this area are comparatively few and

should not be

Upon

difficult to

it

protect the purity of the water supply.

accompanying the report of your engineer two possible
shown in considerable detail, one located
on the stream called the middle branch of the Westfield River, a short distance above its confluence with the east branch, and the other upon the east
Your investigations
branch, just above the mouth of the middle branch.
show that these reservoirs would be of about the same capacity, but the
reservoir on the middle branch would be somewhat more expensive to construct than the reservoir on the east branch.
Several samples of water have been collected since September last, both
from tiie main stream and the middle branch, at the sites of the proposed
reservoirs, and the results of analyses of these samples show tliat the watei'S
of both streams arc soft, generally clear and but little colored, and of exsites for

the plans

storage reservoirs are

cellent quality for the purposes of a public water supply.

At

times, after

water of both streams is more turbid and colored, and conbut, by the constructains a larger amount of organic matter than usual
tion of a storage reservoir, the variation in the quality of the water at

heavy

rains, the

;

different times

would be greatly lessened.

middle branch

is

the difference

is

Of the two waters, that of the
but

slightly better in quality than that of the east branch,

not great.
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In the absence of definite records of the flow of the streams in this terriit is difficult to form a satisfactory estimate of the

tory in very dry years,

So far as can be judged, from

probable yield of the proposed reservoirs.

our present information, the proposed reservoir on the middle branch will
yield sufficient water for the suppl}' of the city for

other hand,

possible that

it is

its

many

years, but, on the

capacity might soon be reached

if

this

The east branch,
a much larger quantity

source alone should be used for the supply of the city.

with the proposed storage reservoir, Avould furnish
of water than

tlie

middle branch, and the yield of the east branch, with the

proposed reservoir, would be considerably greater than the quantity now
required for the supply of Springfield, even allowing that about 37 square
miles of water-shed

may

be diverted for the supply of the city of Holyoke.

growing rapidly and it is probable that, if
town of West Springfield can obtain a
supply from them more satisfactorily than in any other way, and in the
future it is not unlikely that other districts in the immediate neighborhood

But

the city of Springfield

is

;

the proposed works are built, the

of Springfield

may

find

it

desirable to secure a supply in connection with

Under

the Springfield works.

the circumstances,

it will

probably be neces-

sary at some future time for the city to use the water of both branches,

and there would be much advantage

in

making both branches available for

use in the beginning.
If all areas to

be flooded with water by the construction of reservoirs

should be thoroughly cleaned by the removal of
the Board

all

mud and

organic mat-

would be
obtained from each branch, which would not be subject to disagreeable
ter,

is

of the opinion that a water of excellent quality

and odors, and that the proposed source of supply would be capable
would require for a very long
time in the future, even allowing that about 37 square miles of water-shed
might be diverted for the supply of the city of Holyoke. The cost of a
supply froui the Westfield River would probably be somewhat greater than
the cost of filtering the water of Ludlow Reservoir and providing au additional supply from Swift River
but, considering all the circumstances, the
Board is of the opinion that the east and middle branches of the Westfield
River, which form the so-called north branch, are appropriate, and would
tastes

of furnishing all the water that Springfield

;

be satisfactory sources of water supply for the city of Springfield.

Springfield.

An

applicatioQ was received, July 28, 11)00, from

the board of health of the city of Sprinprtield, for the advice of the
State Board of Health relative to the quality of the water of
sprinirs in that city

Board replied

which were

beinc;

used as drinking water.

to this application as follows

:

—

Avo.

two
The

10, 1900.

In accordance with your request of July 28 for advice as to the quality
of the water of two springs in Springfield from which

much water

is

used
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Board of Health has caused the springs and

their

surroundings to be examined and samples of their water to be analyzed.
There is a considerable population in the territory which apparently drains

toward the Ingersoll Spring, but there appear to be no sources of pollution
in its immediate neighboi'hood.
The analysis of the water of this spring shows that some of the water
entering tlie spring has been polluted by sewage, but has subsequently been
The examinations made
well purified in its passage through the ground.

by

the

Board indicate thai the water

of this spring in

its

present state

is

on account of the situation of this
spring, that analyses of the water be made from time to time, in order that
any deterioi'ation in its quality may be detected.
Dickinson Spring, so called, located on Chestnut Street, is situated in
The analysis shows that the water
the densely built-up portion of the city.
quite hard, and has evidently at
but
it
is
odorless
and
is clear, colorless
and not thoroughly purified in
sewage
polluted
highly
by
been
some time
its subsequent passage through the ground to the spring.
The circumstances are such that the Board does not consider this spring
a safe source of drinking water supply, and would advise that the use of

safe for drinking, but

it

is

desirable,

;

water from this source be prevented.

Tufts College. An application was received, Sept. 10, 1900,
from the president of Tufts College, for advice relative to the use
of the water of a well on the college grounds for drinking purposes.
The Board replied to this application as follows
:

—

Oct.

4,

1900.

In response to your request for an examination of the water from the
well on the Tufts College grounds, which it appears is used by the students

and others for drinking, the Board has caused the well and its surroundings
to be examined and a sample of the water to be analyzed.
The results indicate that some of the water entering the well has at some
time been considerably polluted, probably by the annual dressing ])ut upon

and not thoroughly purified in its subsequent passage through
ground to the well. Judging from the examination, tlicre is considerand, since water
able doubt as to wliother the water is safe for drinking
available
is
for drinking
supply
water
public
from
the
of excellent quality
of
this
well
the
use
as a source
that
advise
would
lioard
college,
the
at the
the grass,
tlie

;

of drinking water be avoided.

An application was refrom Kdgar Welch and others, for the advice
of the Board relative to a proposed water supply for the towns of
Wareham, Marion and Mattapoisett, the sources of supply named
Wareham, Makion and Mattatoisett.

ceived, Dec. lU, 1!)00,

;
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being Mary's Pond

Wareham and

in

The Board

River.

in
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Rochester, Blackmore's

driven wells at some point near the Sippican

replied to this application as follows

—

:

Jan.

The Board
examined

3, 1901.

has caused the two ponds mentioned in your appHcation to be

engineer and samples of the water from each of them to
The analyses show that at the time this examination was
water of Blackmore's Pond w-as soft, clear and colorless and

b)^ its

be analyzed.

made

the

othei*wise of

good quality for the purposes of a public water

supplj'^

;

but

the area of the water-shed of the pond, so far as can be judged from the

information available,

is

small area of the pond,
for the three

so small, that, considered in connection with the

it

is

not probable that a sufMcient supply of water

towns mentioned

this source after public

in

your application could be obtained from
in these towns had come into general

water supplies

use.

The water
free

from

of Mary's Pond, like that of Blackmore's Pond,

turbiditj' or color,

and

is

in other respects of

is

soft

somewhat

and

better

Whether the yield of this
pond would be sulKcient for the supply of all of the towns after water had
come into general use cannot be determined from the information now
available to the Board
but the indications are that this source would yield

quality than the water of Blackmore's Pond.

;

sufficient

water for the supply of the three towns for several years after the

works were constructed.
from a single analysis, especially at this season
may be at other seasons. Judging from experience with similar sources, it seems probable that the water
It

is

not practicable to

tell

of the year, what the quality of the water

of this source will generally be of excellent quality

but it is likely that at
be affected by the presence of organisms which have caused
disagreeable tastes and odors in other ponds and reservoirs.

times

it

AVith regard to the third source mentioned,

—

driven wells near the Sipappears that no definite location has been selected.
good ground water Avould be more satisfactory for drinking and other

pican River,

A

;

will

—

it

domestic uses than the water of Mary's Pond or other surface source, on
account of its freedom at all times from disagreeable tastes and odors
and, under the circumstances, the Board would advise that investigations
be made to determine whether

it is

practicable to obtain a suQicient supply

good ground water for these towns before definite plans are prepared for
taking water from any surface source.
If you should decide to make further investigations, with a view to obtaining a ground-water supply, the Board will assist you, if you so request, by
making such analyses as may be necessary of samples of the water, and
will give you further advice in the matter when you have the results of
of

investigations to present.
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March

Geo.

W.

Fitz of

Wenham
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applied to

24, 1900, for advice rehitive to the propriety of

supplying the towns of Wenham and Hamilton with water from the
The Board replied to
valley north of Brown's Hill in Hamilton.
this application as follows

:

—

Mat 4,

The State Board

1900.

of Health has considered your applicatiou for advice

with reference to the use of water from a spring a short distance north of
the Essex Branch Railroad and half a roile east of Hamilton station, for the

supply of the towns of Wenham and Hamilton, and has caused the locality
examined by one of its engineers and a sample of water from the

to be

The

show that the water is
otherwise
of
good
quality for a public
and
clear,
water supply. At the present time the quantity of water flowing from the
spring is probably ample for the requirements of the towns which it is proposed to supply but it is not practicable to tell, from information available
to the Board, whether the yield of the spring would be ample in the drier
portions of the year, or whether the quality of the water would be liable to
deteriorate if a large quantity of water should be drawn from the ground
The Board would therefore advise that, before preparing
in this region.
plans for the use of the source for the supply of Wenham and Hamilton,
you cause further examinations to be made, to determine the probable yield
The Board will cause such
of the source and the quality of the water.
spring to be analyzed.

colorless and quite

results of the analyses

soft,

;

further analyses of the water to be

made

as

may

be necessary during the

next few months, if you will collect the samples, and will, if you so request, give you further advice in the matter when further information is
available as to the probable quantity and quality of the water.

A
W.

second application was received, July 19, 1900, from George
Fitz of AVenham, for the advice of the Board relative to a pro-

posed water supply for the towns of "Wenham and Hamilton.

Board replied to

this application as follows

:

—

Jan.

The

3, 1901.

The State Board of Health received from you, on July 19, 1000, an application for advice with reference to a proposed source of water supply
for the towns of Hamilton and Wenham, in which you state that it is proposed to obtain the supply from wells in the valley of Miles River in the
neighborhood of Brown's Hill, and that tests were then being made by
means of tubular wells. After the application Avas received additional test
wells were put in by you in the region designated, and subsequently a large
test well with tubular wells driven in its

valley of Miles River, just north of the

bottom was dug at a point in the
Essex Branch Railroad and about
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Hamilton station. A pumping test was then made
by pumping water from this well continuously at a rate of about 200,000
gallons per day from Dec. 9 to Dec. 18, 1900, with the exception of a stop
of several hours on December 10 and 11.
The Board has caused the locality to be examined by its engineer and
anal3'ses to be made of samples of the water of the tubular test wells and
of the water drawn from the large well during the pumping test.
The

half a mile east of the

wells are located in the immediate neighborhood of the spring concerning

Wenham,

the use of which, as a source of water supply for Hamilton and

the Board advised you last year.

The region
ground

sparsely settled, and the purity of water taken from the

is

in this region

results of the recent

from the ground

difficulty.

The

show that water can be drawn

freely

can be protected without special

pumping

tests

at this place in large quantities,

and the indications are

that a sufficient quantity of water for the supply of Hamilton and
for

many

Wenham

years can be obtained from the ground in this region by means

of suitable works.

The water

of

many

of the test wells

was found upon analysis

to contain

iron in such quantities that this water would be unsatisfactory for

domestic purposes.

was

many

In the water of some of the test wells the quantity of

was located

at a place

where

one of the previous tests had shown that the quantity of iron present

in the

iron present

small, and the large test well

water was not excessive.

Samples of water from the large well collected
at frequent intervals were found upon analysis to contain only a very small
quantity of iron and the water was also soft, generally clear, colorless and
free from odor, and contained but little organic matter.
In its present
state the water would be of excellent quality for all domestic purposes.
While the investigations thus far made have been as thorough as practicable under the circumstances, it is not possible to predict from them whether
the quality of the water would change if a quantit}'' sufficient for the supply
of the towns of Hamilton and Wenham should be drawn continuously from
the ground in the neighborhood of the location of the large test well.
The
location, however, is not far from the large spring mentioned in 3'our former
application, which furnishes a water of excellent quality, and there are
other springs in the neighborhood.
If works should be constructed for
taking water from a well near the location now suggested, and the water
should deteriorate sufficiently in quality to make a change in the source
desirable, it would probably be practicable, without special difficulty, to
secure an ample supply of good water from the large spring referred to and
other springs in the immediate neighborhood.
;

Considering

all

the circumstances, the Board

is

of the opinion that a suf-

supply of water of good quality can be obtained in the region referred
to in your application to warrant the construction of works for supplying
ficient

water to the towns of Hamilton and

Wenham.
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West SPEESTGriELD (the South worth Company, Mittineague).
An application was received, Oct. 16, 1900, from the Southworth
Company,

for advice relative to the quality of the water of certain

company for the supply of its tenement-houses
The Board replied to this application as follows

springs used by the
in that village.

;

Dec.

6.

—

1900.

In response to your application of October 16, for advice with reference
to the use of water

from certain springs

in the village of

the supply of tenement-houses of the Southworth

caused the locality to be examined by one of

water of the proposed sources to be analyzed.

its

Mittineague for

Company,

the Board has

engineers and samples of

Analyses of the water from

show that it is quite
some time been considerably polluted by sewage and that
it has not been thoroughly purified before entering the springs.
The springs
from which it is proposed to take the supply in the future are located at a
somewhat higher level than the present sources but there is a considerable
population above them, and analyses of the water of the springs show evidence of pollution from this population. The proposed sources, moreover,
judging from the information available as to the flow of the springs, are
the springs used to supply these houses at present
hard, and has at

;

unlikely to furnish a sufficient quantity of water for the population which
you propose to supply from these sources. Under the circumstances, the
Board does not advise the use of these springs as sources of water supply
for the houses referred to in your application, and advises that the use of
water from the springs from which the present supply is drawn be dis-

continued.

WiNCHENDON (White
19, 1900,

Bros.).

application

was received, Jan.

from White Bros, of Winchendon Springs, for advice

relative to the quality of the

The Board

Springs.

An

water of a spring at Winchendon

replied to this application as follows

:

—

June

8, 1900.

In response to your request for advice as to the quality of the water of
a spring at Winchendon Springs, the State Board of Health has caused the
spring and

its

be analyzed.
colorless

surroundings to be examined and a sample of the water to
The results of the analysis show that the water is clear,

and odorless, but

it

has evidently been somewhat polluted by

sewage, probaljly fioni houses on the higher lands sloping toward the
spring, and the water has been subsequently partially purified in its pasOne characteristic of the water is tlie excessive
sage througii the ground.
quantity of iron in solution, which,

when

the water

is

exposed to the

air,

gradually oxidizes and separates out of the water, forming a rusty precipi-
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not be unsafe for drinking,

not a desirable drinking water, and, considering the circumstances,

it is

the
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Board would advise that

its

use be avoided.

Sewerage and Sewage Disposal.
The following

the substance of the action of the Board during

is

1900 in reply to applications for the advice of the Board relative to
sewerage and sewage disposal, under chapter 375 of the Acts of
1888, or for the approval of sewerage systems or the taking of land
for sewage disposal, under other acts

Barnstable (State Normal School

:

—

at

The board of

Hyannis).

health of Barnstable applied to the State Board of Health,

1900, for its advice relative to the disposal of the

Normal School

State

cation as follows

:

—

at

Hyannis.

The Board

May

replied to this appli-

JVNE

On May 31a communication was
Doane, M.D., member

29,

sewage of the

received by this

8, 1900.

Board from George

W.

of the board of health of Barnstable, Mass., relat-

ing to the present method of disposing of the sewage of the State

Normal

School at Hyannis, the prevention of further nuisance from odors in the

neighborhood, and the pollution of the brook into which the sewage now
and in response to this request the State Board of Health has caused
flows
;

its engineers and samples of the water
from the brook which receives the sewage to be analyzed.
It appears that the sewage is at present discharged into a cesspool, from
which it overflows on an area of marshy land and finds its way to a brook,
causing a serious nuisance, and a suitable method of sewage disposal should

the locality to be examined by one of

be provided with as

little

The circumstances

delay as possible.

are such that

it

dispose of the sewage by discharging

does not appear to be practicable to
it

into cesspools,

and the best way

of disposing of the sewage of the school would be to convey

it

to areas of

sandy land and purify it by intermittent filtration. It is possible that the
sewage can bo conveyed by gravity to the sandy lands in the neighborhood
of the marsh or near the railroad, and that filter-beds can be prepared on
these lands, which will have a depth of five feet of sand or gravel above
In that
the water level of the marsh or the brook which flows from it.
surand
square
feet
case, by preparing four beds, each about twenty-five
rounded by embankments, and by discharging the sewage on each bed
alternately for a period of not more than two days at a time, the sewage
will

that

the beds are given the small

amount of care

necessary to keep the surface in proper condition.

It is desirable

be eHiciently purified
is

to collect the

sewage

if

in a tank,

from which

it

will

be discharged automati-
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If a suitable area in

cally at intervals of several hours.
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which the

soil

is

adapted to the purpose cauuot be found, upon which the sewage can be
discharged by gravity, it is probable that filter-beds of a depth of four or

can be constructed on the marsh, of the sandy or gravelly material
about it.

five feet

found
If

in the lands

vou

will select a location for the filter-beds

and prepare outlines of a

plan by which the sewage can be conveyed to them, the Board will give

you further advice

in the matter,

if

you so request.

Barnstable (State Normal School at Hyannis). An application
was received, Sept. 13, 1900, from the principal of the State Normal
School at Hyannis, for advice as to the efficiency, location and arrangement of the filter-beds used for the sewage disposal of the
The Board replied to this application as follows
school.
:

—

Dec.

6,

1900.

Board of Health received from you a communication stating that you have established filter-beds upon which the
sewage of the State Normal School at Hyannis is now discharged, and
requesting the Board to inspect the premises and advise you as to the eflSand in response to
ciency, location and arrangement of the filter-beds
this request the Board has caused the locality to be examined by its

On

Sept. 13, 1900, the State

;

engineer.
It appears that the sewage is collected in a large cesspool, capable of
holding a day's flow of sewage or more, and it is evident that the sewage
decomposes and putrefies to a considerable extent in this cesspool, so that

when

it is

discharged upon the

filters

the odor

is

noticeable in the neighbor-

be discontinued and the sewage
discharged directly upon the beds, it is probable that the odor will be less
Nevcrtlieloss, there will be much advantage,
noticeable than at present.
If the use of the cesspool should

hood.

in the opinion of

llie

Board,

in

removing the location of the

filters

to a

greater distance from dwelling-houses.
It appears to be practicable to prepare

an area of gravelly land at a conmore remote from

siderable distance east of the present filter-beds and

if the sewage should be applied beneath the surface
would be very little danger that auy odor from it would
be noticeable in the neighborhood. While the experience with the application of sewage to pipes beneath the surface of the ground has shown that

dwelling-houses
of

tlio

;

and,

area, there

they will })ecome clogged after a longer or shorter period of use, so that it
is necessary to take them up and clean and relay them in oi-der to secure

sewage, this method of disposal would, nevertheprobably prevent any further complaint of odors from the
an ar(;a of at least four tliousand square feet should be pre-

efficient disposal of the
less, in this case,

sewage.

If
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pared for the purpose, it is not likely that the relaying of the pipes will be
necessary oftener than once in two years, and may not be found necessary
The pipes for the distribution of the sewage should
for a longer period.

and about two feet beneath the surface,
open joints surrounded by gravel in such a manner that sand cannot
enter the joints, while, on the other hand, the sewage can pass out quite
It is probable that it will not be necessary to underfreely from them.
drain the filters, but provision should be made for discharging the sewage

be

laid not over three feet apart

-with

intermittently into the pipes

;

and for

reason the area should be divided

this

into three or four systems of pipes, so that the different parts of the area
can be used in rotation, and opportunity given for sewage to soak away
and air to enter the ground.
The Board will, if you so request, give j'ou further advice in the matter

when you have prepared

a plan for the further disposal of the sewage.

Brocktox. The board of health of Brockton applied to the State
Board of Health for its advice, Feb. 2, 1900, relative to the propriety of allowing certain waste products from the Douglas Shoe
Factory to discharge into the Salisbury Plain River. The Board
replied to this application as follows

:

—

May

4, 1900.

In response to your application of Feb. 2, 1900, for the advice of this
relative to the disposal of waste liquors from the Douglas Shoe Factory in Brockton, the Board has caused the locality to be examined by its

Board

engineer, and finds that the discharge into the Salisbury Plain River of
certain liquors used in treating leather in this factory

is

creating a nuisance.

through a settling basin with
the object of removing matters in suspension, but that the tank has not
been cleaned out as frequently as necessary, so that much suspended matter
It appears that these liquid wastes are passed

has been discharged into the stream at times.
Since your application was submitted, it appears that the city govern-

ment has begun preparations

for extending the sewerage

system of the city

as far as the Douglas Shoe Factory during the coming summer, and it is
probable that it will soon be possible to discharge all of the offensive wastes

from the factory into the city sewers, and thus dispose of them in a satisUnder these circumstances it does not seem essential, in
factory manner.
the opinion of the Board, to make any further provision at present for disposing of these wastes but during the short time before the sewer is completed and ready to receive them, the tank through which the liquid passes
;

should be cleaned out as frequently as

much

Chicopee.
the

may

be necessary, to intercept as

as possible of the solid matter and prevent

mayor

An

application

it

from entering the

15, 1900, from
proposed removal of the out-

was received, June

of Chicopee, relative to the

river.
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Street, Chicopee Falls,

from

tion east of the Chicopee River bridge to a point above the

the Chicopee Manufacturing
application as follows

:

—

The Board

Company.

its

of

replied to this
July

The

loca-

dam

5,

1900.

State Board of Health received from you, on June 15, an appHcation

for advice with reference to the removal of the outlet of a sewer in

gomery

Street,

Mont-

Chicopee Falls, from the present outlet just east of the

Chicopee River bridge to a point of discharge above the dam of the Chicopee
Manufacturing Company. You state that the discharge of sewage into the
Lamb Manufacturing Company's pond, the present place of disposq.1, creates
a nuisance during warm weather, when the mill pond is drawn off and no
water is passing over the dam above it and you propose to remove all of
the dry-weather flow of sewage and a large part of the flow at times of storm
;

new outlet.
The Board has caused the locality to be examined by one of its engineers
and has carefully considered your application and the plan submitted therewith.
There is no doubt that the present method of disposing of the sewage from the Montgomery Street sewer creates a very serious nuisance in
the summer season, and it is desirable to remove all of the sewage from that
sewer to some suitable place of disposal. The removal of the outlet of the
sewage from its present location to the mill pond above the dam of the
to the

Chicopee Manufacturing Company

will, in the

rially relieve the objectionable conditions

will not

be an expensive one to make

facturing
little

Company's

mill

pond

at the

;

opinion of the Board, mate-

now complained of, and

the change

but the water in the Chicopee Manu-

proposed point of discharge has but

current during a considerable portion of the year, and the discharge

of sewage into this mill
in the

been

pond

pond

is

liable to give trouble

by causing deposits

and offensive odors at times of low water after the outlet has

in use for a time.

sewage be removed from the river above the dams
and disposed of in some suitable manner. The proposed plan
should, therefore, be considered a temporary one, to be abandoned when
a suitable means of disposing of the sewage has been provided.
It is desirable that the

in this city

An

application

was received, June

1,

1900, from tho

mayor of

Chicopee, for advice relative to a proposed system of sewerage
and sewage disposal for the villages of Willimansett and Aldenville,

having an outlet into the Connecticut River.

replied to this application as follows

:

—

The Board
June

8, 1900.

The State Board of Health received from you, on June 1, 1900, an application for advieo, with re fere, nee to the disposal of the sewage of the village
of Aldenville and a portion of the village of Willimansett in the city of

No. 34.]
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Chicopee, accompanied by a plan showing the location of the proposed

sewer system and outlet.
in

The plan provides

for a

main sewer, beginning

Grattan Street, a short distance south of Chapel Street in Aldenville,

and running through Grattan Street to Willimansett, and along Alden,
Nassau, Chicopee and Perry streets to the Connecticut River, wliere it is
proposed to place the outlet at low water and discharge the sewage into
the river through a few feet of submerged pipe.
You propose to construct the system of sewers for Aldenville upon the
separate plan, excluding storm water but in Willimansett 3'ou propose to
Your
provide a combined system, to remove both sewage and storm water.
plan also includes a drainage system to lower the level of the ground water
in Aldenville, the outlet of the sj'stem to be into a deep ravine, from which
the water would find its way ultimately into the Connecticut River.
The Board has caused the locality to be examined by one of its engineers
and has carefully considered the plans and information submitted. The
proposed method of disposing of the drainage and sub-soil water from the
;

village of Aldenville

by discharging it into the dingle, so called, is a satisall sewage be kept out of the drains or channels
It is unnecessary to convey the storm water from the

factory one, provided that
receiving drainage.

village of Aldenville to the Connecticut River, since this water can be dis-

posed of into natural water courses without objection, and a large saving
in

expense

water.
it

will

be

made by keeping

the sewage separate from the storm

In the village of Willimansett, which

lies quite close to the river,

probably be less expensive to provide a combined system of sewers,

will

as proposed, taking both the sewage and storm water in the same pipes.

The plans submitted do not show the grades
is

unable to advise you as to their capacity

;

of the sewers,

but

it is

and the Board

understood that the

proposed sewer through Willimansett is not expected to be of sufficient size
to provide for the removal of the rain water from all of the district which

might be made tributary to the sewer, and that other means of
of the storm water will have to be provided at some future time.
posed method of disposing of the sewage by discharging it into
necticut River is the best that it is practicable to adopt
but it is
;

in order to avoitl a

disposing

The

pro-

the Conessential,

nuisance along the river bank, that the ordinary flow of

sewage be conveyed to a sufficient distance from the bank to prevent floating matters from returning and collecting upon it, and causing an odor in
the vicinity of the outlet.

The plan

as a whole

is, in

the opinion of the Boai'd, a suitable one for

the collection and disposal of the sewage of the village of Aldenville

and
sewage and a part of the storm water
from the portion of Willimansett for which it is designed.
it

;

will serve for the disposal of the

An
pee,

additional application Avas received from the

Aug.

2,

mayor of Chico-

1900, for advice relative to the enlargement of the

STATE BOARD OF HEALTH.

58

[Pub. Doc.

sewer mentioned in the foregoing application, and also in regard to

The Board

a proposed change in the outlet.

cation as follows

:

—

replied to this appli-

Sept.

The

6,

1900.

State Board of Health lias considered your further applicatiou for

advice -with reference to the sewerage of the villages of Aldenville and
TVillimansett in the city of Chicopee, in which you state that you propose

to enlarge the size of the main sewer from the Boston

the Connecticut River, from a

maximum

of

two

& Maine

Railroad to

feet to five feet, in order to

Powder Mill Brook and that you also propose to change the outfrom Ferry Street, as proposed in the former plan, to a point opposite
Call Street, about 350 feet further up stream.
The elevations of the proposed sewer and of the surface of the water in
the brook at the upper end of the sewer and in the river at its lower end
under different conditions are not available to the Boai'd but, so far as
can be judged from the information available, the size of the proposed

receive

;

let

;

channel will probably be sufficient to carry

off all the flow of the

;

sewer

drainage of the land

will provide for the

and,

if

brook,

placed at a sufficiently low level, this

together with the sewage

in its

immediate neighbor-

hood, and by removing the flow of Powder Mill Brook, as proposed, will
relieve

somewhat the flooding

of the

flat

lands near the brook below the

proposed point of diversion. It is understood that no damage to interests
along the stream below will result from diverting the flow of the brook from
its

natural channel to a

new

outlet as proposed.

sewage by discharging it through this sewer should
become objectionable from any cause, it may be desirable to divert the
sewage from this sewer, and this can apparently be done without special
difficulty whenever it may become necessary.
The proposed change in the place of discharge of the sewer into the
Connecticut River is not objectionable, provided that pi-ovision be made,
as advised in the previous reply of the Board relative to this system, for
conveying the ordinary flow from the sewer to a sufficient distance from the
river bank to prevent floating matters from returning and collecting upon
it, and causing an odor in the vicinity of tlie outlet.
If the disposal of

Concord (American Woolen Company). An application was
Woolen Company, Dec. 23, 1899, for

received from the American

the advice of the Board relative to the disjiosal of the sewage of a

wool-washing plant and factory sewerage syHtcni which the company
proposed to construct at Concord, Mass. The Board replied to this
application as follows

:

—

ADVICE TO CITIES AND TOWNS.

Xo. 34.]

59

March

26, 1900.

In your application you give the following description of your proposed
plan

:

—

It is proposed to extract the fat from the water which comes from the washing
of wool by some process, the nature of which is not fully decided upon as yet. In
the further treatment of the wash water it is expected to employ sedimentation to
remove as much as possible of the suspended matters. Sej^tic treatment may or

may

not be employed, as further information shall

show whether

it is

desirable

or not.
It is

proposed to

pump

the

sewage through a

cast-iron pipe line to a filtration

area located on the west side of Spencer Brook in Concord, and about one-fourth

mile northerly from the highway leading from Concord village to the State Reformatory and about 1,000 feet westerly from the road from Concord to Lowell.
This area contains approximately 40 acres of sandy or gravelly land, most of which
has a good elevation above the adjacent water courses.
It is proposed to design and construct a system of filter-beds with proper dis-"
tribution system for the sewage, and collecting system or underdrains for the
effluent, if

such

is

The design

necessary.

is to

be the result

ol'

further study of

the nature of the sewage and of the material of the ground, and to meet your

approval.

Plans will be submitted as soon as they can be prej^ared.

The amount of the sewage

to

be treated

is

estimated at from 500,000 to 800,000

gallons per twenty-tour hours.

Subsequently two plans were presented, one showing the area upon which
proposed to construct the filter-beds and the other the location of this

it is

area with reference to the proposed plant at Concord Junction, and other

prominent features

in the vicinity.

Upon

receipt of these plans the

Board

caused the locality to be examined by one of its engineers and samples of
soil from the proposed filtration area to be collected for analysis, but no

wash water
from the wool-scouring processes at the proposed works have been received
from you by the Board.
In previous years the Board has made investigations upon the purification
of wool-scouring liquors, and man}' samples of these liquors have been
analyzed, and their character and quantity have been found to vary greatly,
according to the process of scouring employed and the quality of the wool
scoured.
The quantity of water used in the washing or scouring of the
wool at places where examinations have been made by the Board has
amounted to from 1 to 2 gallons per pound of wool scoured. This liquor,
upon beiug applied to a tiller of sand, such as that which you propose to
use for the purification of the wool-scouring liquor and sewage at Concord,
quickly clogged the surface of the filter, on account of the excessive quantity of dirt and fats of various kinds in the wool liquor, and it was evident
that the clogging matter must be removed in some other way than by filtrafurther details of the proposed plan for the treatment of the
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After removiug the fat and dirt iu suspensiou by means of sedimenand the use of chemicals, the supernatant liquor still contained an
enormous quantity of organic matter, which was in such a state that it
decomposed very slowly. When this liquid was applied to a filter in a
state of active nitrification, it quickly checked and destroyed this action,
and the liquid passed through the filter without material change, nor was
it found practicable to purify this liquor unless it were mixed with as much
as five times its volume of strong town sewage.
Samples representing all of the waste water from a wool-washing plant,
including large quantities of water used in rinsing the wool after scouring,
have also been examined and experiments made upon the purification of
the resulting liquid.
In this case the total quantity used per pound of wool
was far greater than the quantity used in scouring alone, and sometimes
amounted to as much as from 50 to 100 gallons per pound of wool. This
total waste liquor contained much less organic matter in an equal volume

tion.

tation

than the scouring liquor alone, but

still

contained a very large

organic matter, amounting to nearly as

domestic sewage

;

but when applied to a

much
filter

as

is

quantit}'^ of

ordinarily found in

of sand

it

was found that

the organic matters were not converted into mineral matters in passing

through the

filter,

and

it

was evident that the purification of this liquid also
it should be mixed with a considerable propor-

could not be effected unless
tion of
It

town sewage.

does not seem likely that any considerable quantity of domestic sew-

age can be obtained to mingle with the wool-scouring liquor from the proposed works at Concord and the investigations that have thus far been
made by the Board indicate that it would probably not be practicable to
;

purify the waste liquor from the proposed wool-scouring plant sufficiently
to prevent the gross pollution of the Assabet River

below

it,

even after the liquid

is

and the Concord River
constructed upon

filtered tiirough filters

the proposed filtration area.

Considering all the circumstances, the Board is of the opinion that it
would not be advisable to construct works from which so great a quantity
of

wool-scouring liquor will be discharged until definite information

is

obtained as to a suitable method of purifying the wool liquor, and plans

We are informed by
for purifying it at all times have been prepared.
your engineer that you do not propose to remove the fats T)y any process
now in use in this State if, then, you will install a plant at your Washington Mills in Lawrence, where our chemist can have convenient access,
and operate it on a Kufficient scale and with the variety of wools to show
in a reliable way the character of the waste licjuid that will result at your
;

proposed wool-washing plant, the Board will have the effluent applied to
filters and otherwise experimented with, in order to learn and to advise you
as to a practicable method of jiurifying the waste liquor so that it may be
turned into a stream without offence.
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Fairhaven. An application was received, April 9, 1900, from
the sewer committee of Fairhaven, for the advice of the Board
relative to a proposed sewerage system for a district of that town
having an outlet into New Bedford harbor. The Board replied to
this application as follows

:

—

June

The State Board of Health received from you, ou April

9,

8,

1900.

1900, an appli-

cation for advice with reference to a proposed system of sewerage and drain-

age for the town of Fairhaven, accompanied by a plan showing the limits

New

of the proposed sewer district and the proposed outlet into

Bedford

harbor at the end of the tack works wharf, so called.

The

extends southerly along the harbor front from the

district

New

York,

New Haven &

Hartford Railroad to the limits of the thickly settled portion
of the village, and extends back to a divide about 2,000 feet from the
harbor front, including an area of about 140 acres.

The plan shows

pro-

Allen and Cottage streets and in portions of Green and
Fort streets, through which sewage and storm water are to be conveyed to

posed sewers

in

the proposed outlet.

The Board has caused

the locality to be examined

by

its

engineer and

There would

has considered the plan and other information submitted.

be an advantage in providing a separate system of sewerage for this district,

in case, at

some future time, a change

in the

method of disposal

but a system of drainage for the removal of
surface and ground water from this territory is necessary at tlie present
should be found necessary
time,

;

and the circumstances are such that it appears to be best to collect
in the same pipes and convey it to the same

both sewage and storm water
outlet.

The quantity
will

of

sewage which

is

likely to be discharged at this outlet

be small for a long time in the future, and the outlet

sewage

is

is

not likely to reach any shore of the harbor until

thoroughly diluted and dispersed in the sea water
the Board, the outlet

is

the best that

it is

;

so located that
it

has become

and, in the opinion of

practicable to adopt at the present

time.

Another application was received, Oct. 24, 1900, from the sewer
commissioners of Fairhaven, for the advice of the Board relative to
the proposed construction of a sewer for a portion of that town
having an outlet into the Acushnet Kivcr. The Board replied to
this application as follows

:

—

Nov.

The State Board

1,

1900.

of Health has considered your communication of Octo-

ber 22, requesting its advice as to the disposal of the sewage of a sewer to
be constructed in Cook Street from North !Main Street to the Acushnet
River, to receive the sewage of

Cook

Street aud the storm water from this
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and has caused the

locality to be
It

appears that the proposed sewer outlet

mark

in a cove near the

to be just

is

Acushnet River, and that

this

beyond low-water

cove

is

so shallow

that the sewage cannot be discharged into a greater depth of water without

carrying

it

a long distance from the shore.

that this cove

is

that floating matters deposited in
this cove,

The Board is also informed
summer season, and

already a source of complaint in the

where there

is

ditions, the discharge of

New

Bedford harbor tend to

no current to carry them awaj^

sewage

at this place

is

With

likely, in the

collect iu

these con-

opinion of

and the Board does not advise the
discharge of sewage into this cove or arm of New Bedford harbor opposite
Cook Street, as indicated upon the plan submitted.
the Board, to create a serious nuisance

;

It is probable, in the opinion of the Board, that, if the outlet of the proposed Cook Street sewer could be carried further to the south, to some point
opposite the end of Oxford Street or between there and the end of West

Street,

where deeper water can be reached at no great distance from the

shore, the small quantity of sewage which this sewer will receive can be

discharged into the harbor for a time without creating a serious nuisance.

Sewage can be brought to this place by a pipe laid along the shoi*e, or possibly by a sewer which would pass part of the way through private lands
between North Street and Oxford Street. It is desirable, in the opinion
of the Board, to keep storm water out of this sewer and to dispose of the
storm water by a separate channel, since this water, if unpolluted by sewage, can be discharged into the harbor at any convenient place without
creating objectionable conditions.
it would be of much advantage to the town,
seem likely to be required for small sections in the northerly part of the town before long, to prepare a general plan for the sewerage of those portions of the town not now provided with sewerage. When
such a plan has been prepared and a suitable outlet for the sewage selected,
it will be possible to build local sewers from time to time, with temporary
outlets, if suitable outlets can be found, in such a manner tliat these sewers
can form part of a general system at some future time.

In the opinion of the Board,

since other sewers

An

Gardner.

application was received.

May

19, 1900,

from the

sewer commissioners of Gardner, for the advice of the Board as to
the best area upon which to treat the sewage of that part of the
town known as the Parker Street district, and as to the fitness of
the Parker Street area for treating the sewage of the entire town,
if it is

desirable in the future to al)andon the present location at

Pond Brook,
to the

Parker

as follows

:

tlie

sewage from that location

The Board

replied to this application

or to divert a part of

—

Street area.
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21, 1900.

The State Board of Health received from you, on May 19, 1900, aa
application for advice as to the best area on which to treat the sewage of
that part of the town of Gardner known as the Parker Street district, in
which you state that the results of investigations by your engineers have
two areas upon which the sewage of that district, and
found desirable, can be delivered by gravity.
The plans submitted by your engineer are adapted for either filtration
area, and provide for collecting the sewage in a tank, from which it will
be automatically discharged through a gate-chamber upon coke strainers,
from which it will pass to sand filters, and after filtration the eflluent will

shown

that there are

of the entire

town

also, if

flow into the Otter River.

It is

proposed to make the strainers 12 inches
and the upper 6 inches of

in thickness, the lower 6 inches being of gravel

pieces of coke of about the size of marbles, and to operate the strainers at

a rate of 1,000,000 gallons per acre per day.

The proposed

filter-beds,

which are to be constructed of sand or gravel,

are to have a depth of 3 J feet over the uuderdraius and

between the underdrains, which are
strainers

is

to

be 26 feet apart.

24-

feet

midway

Sewage from the

to be applied to these filters at the rate of 150,000 gallons per

acre per day.

The areas indicated

for the disposal of the

sewage are located about

1|-

miles west of the central portion of Gardner, one being within the limits

Gardner on the north-easterly side of the Otter River, south of the main
highway from Gardner to P^ast Templeton, and the other on the opposite
side of the Otter River, in the town of Templeton.
The first-mentioned area, located within the limits of Gardner, was exof

amined by

this

Board

last year with reference to its use for the disposal of

the sewage of the Parker Street district and other portions of Gardner, and

you were advised

The

]>lan,

in part as follows

so far as can he

:

—

judged from the outlines submitted,

is,

in the opinion

of the Board, a practicable and an appropriate one for the purification of the sew-

age of the thickly

settled portions of the

town of Gardner which are

at present

provided with sowers, or likely to require sewers, for many yeai"s in the fnture,
and there does not apjiear to be any area containing soil suitable for this purpose
wliich can be utilized for the disposal of all of the sewage of Gardner at less expense
than the one selected.

The plan submitted

at that time provided for procuring material for the

from ridges of sandy aud gravelly laud on the opposite side of the river in Templeton.
During the present year you have
secured additional legislation with reference to sewerage, and a further
investigation by your engineers shows that it is feasible to convey the sewage across the river into the town of Templeton to lands which are close to

construction of

filters
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the sandy and gravelly ridges, aud to construct

filters
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there for the disposal

of the sewage of the Parker Street district, and ultimately,

for the whole town, at less cost than

if

if

necessary,

works should be constructed

the

upon the proposed area within the limits of Gardner.
The Board has caused the locality to be examined b}' its engineer and
The
has carefully considered the plans and other information submitted.
Templeton area has the advantages that it is in a less exposed situation,
A long
is remote from dwellings or highways and is surrounded by woods.
inverted siphon will be needed to convey the sewage across the valle}' of
the Otter River but, with the proposed provision for flushing from a large
pipe of the Gardner water works, there seems to be no reason to fear any
difficult}' in the operation of the siphon, provided no surface water or manufacturing or other wastes which would tend to cause clogging are admitted
;

to the sewers.

Your proposed plan

sewage disposal, as outlined in the report of your
adapted to the purification of the sewage which is
likely to be collected from the proposed Parker Street district in the beginning in such a manner that, if the filters receive proper attention, the effluent
engineer,

of

in general

is

may be discharged

into the Otter River without objection.

It is

important

that the doplli of the coke strainer be not reduced materially below the
it is likely that less care would be required in operatand better results Avould be obtained by making the depth
the strainers in the beginning about twice as great as proposed.

depth proposed, and
ing

tlie

strainers

of coke in

The

strainers should be constructed of small but well-defined pieces of coke,

free

from dust.

The depth
less than

of filtering material in tlie proposed filter beds is considerably
would be desirable for intermittent filters operated under varying

conditions at

is

all

seasons of the

should be very coarse

filters

likely to

which

;

be satisfactorily purified by these

your application.
however, for increasing the depth of the
is

You

in

filters at

the rate of filtration

It is desirable to
filters if it shall

make

provision,

be found desirable.

also request advice as to the use of either of these areas for the dis-

posal of
is

proposed

material used for the

3'ear, especially if the

but by the use of a coke strainer the sewage

tlio

sewage of the other thickly settled portions of Gardner,

found d(!sirable to do so

in the future.

The present works,

if it

as already

indicated in a previous reply, are entirely inadequate for the disposal of
the sewage

now discharged upon them, and

Parker Street system

it

while by the construction of the

appears that a considerable portion of the sewage

discharged at the present outlet will be diverted,
that enlargements of

tiie

it

is

nevertheless likely

area served by the pres(;nt system and the growth

make up for tlie jjortioii wliicli will jje diverted, and
does not appear to be practicable to enlarge the present filtration area

of the town will soon
it

unless at a large expense.

As

indicated in a previous reply,

it is

j^racticable to dispose of this

sew-
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age and of the sewage of the other thickly settled portions of the town in
connection with the Parker Street system by gravity npou the land in Gard-

Your further investigations show that it is also
convey this sewage by gravity to the lands which might be used
for filtration in Templeton, and that an ample area of land could be made
available for the purification of all of the sewage of Gardner at this place.
The Board is of the opinion that either filtration area can be made capable
of disposing of all of the sewage of Gardner whenever it may be found
necessary or desirable to discontinue the use of the present area and dispose of all of the sewage at one place but, judging from the examinations
and the information at present available to the Board, the area in Templener near the Otter Kiver.
feasible to

;

ton would be less expensive to prepare and probably more satisfactory in

other respects for the disposal of the sewage than the area in Gardner.

The sewer commissioners of Gardner applied

to the Board,

June

under the provisions of chapter 64 of the
Acts of 1890, as amended by chapter 212 of the Acts of 1900, of a
system of sewage disposal for the town, upon a proposed area in
The Board replied to this application as
the town of Templeton.
13, 1900, for its approval,

follows

:

—

JuLT

5, 1900.

from you, on June 13, 1900, an
of the Acts of 1890, as
amended by chapter 212 of the Acts of 1900, giving notice of your intention to introduce a system of sewerage in the town of Gardner, Mass.,
and submitting your proposed plans for the approval of the Board under
the provisions of the above-mentioned acts.
The plans submitted, which have been adopted by 3'our board, provide
for a system of sewerage, to be built upon the so-called separate plan, for
all of the thickly settled portions of the town of Gardner which are now
provided with sewers or seem likely to require sewerage for many years.
Two main sewers are shown on these plans, one to receive the sewage of
the Parker Street district, so called, including a part of the village of West
Gardner and the central village of Gardner, and the other to receive the
sewage from the present sewers and from the village of South Gardner.
These main sewers are to join in Coleman Street, about 500 feet west of
Short Street, where the sewage will enter an inverted siphon, through
which it will flow in a westerly direction across the Otter River to lands
located on the westerly side of the Otter River and bordering the northerly
boundary of the town of Gardner, where it is proposed to purify the sewage

The State Board

of Health received

application, under the authority of chapter 64

by intermittent filtration.
The plan for the purification of the sewage is, in its essential
practically the same as the one submitted to the Board in May

features,
last,

con-

;
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cerning which the Board advised you in a communication dated June 21.

As

indicated upon the plans

at the filtration area

now before

the Board, the sewage as

to be received in a

is

discharged upon coke strainers, twelve in

arrives

it

chamber from which it will be
number, having an aggregate

area of one and one-half acres, which are to be provided with underdrains
aboat 6 feet apart. The strainers are to be from 10 to 14 inches in thickness, the lower portion being of broken stone or gravel and the upper 6
After passing
inches of pieces of coke of about the size of marbles.

through the strainers the sewage will flow upon sand and gi'avel
of which forty are

shown upon

The surface

filter

beds,

the plan, each having an area of one-quarter

is 7.7 feet below the
These beds are to be provided with underdrains
26 feet apart, and the filtering material is to be 3J feet in depth over the
underdrains and 2^ feet midway between the underdrains.
The Board, having caused the locality to be examined by its engineer
and considered the plans and information submitted therewith, hereby approves the system of sewerage and sewage disposal adopted and the location of lands to be taken for the purposes of sewage disposal, as required
by the provisions of chapter 64 of the Acts of 1890 and chapter 212 of the
Acts of 1900 the said lands to be taken, being bounded, measured and

of an acre.

of the highest of the filter beds

surface of the coke strainer.

;

described as foUov/s

:

—

Land of David Lovejoy Beginning at a point in the centre of an old town way
(now abandoned) and land of Sidney Lillie, thence N. 41 E. 330 feet by land of
Sidney Lillie thence N. 42i° E. 495 feet by land of Sidney Lillie and John T.
Lynch; thence N. 39|° E. 247.5 feet by land of John T. Lynch; tlience N. 50i"
E. 224.4 feet to land of John O'Daniels thence S. 39i° E. 338.25 feet to Otter
:

1'-'

;

;

thence 60 feet to centre of Otter River thence southerly by the centre of
Otter River 1,070 feet thence S. 72^ W. 1,340 feet by land of David Lovejoy, to
land of Sidney Lillie thence N. 29 J° W. 180 feet by land of Sidney Lillie tlience

River

;

;

;

;

;

W.

202.02 feet by land of Sidney Lillie thence N. 47i° W. 519.75 feet by
land of Sidney Lillie to point of beginning.
Land of Sidney Lillie Beginning in centre of old town way (now abandoned)
and land of John T. Lynch, thence S. 41 J° W. by land of David Lovejoy 330 feet;
thence S. 47^'^ E. 519.75 feet by land of David Lovejoy thence N. 50° E. 202.62
S.

50"

;

:

;

by land of David Lovejoy; thence S. 29 J" E. 608.52 feet by land of David
Lovejoy; thence S. 66J^ VV. 322.6 feet by land of David Lovejoy; thence N.
thence N. 14" W. 370
54i'^ W. 1,500 feet l)y land of Sidney Lillie to land of Baker
thence N. 54]^" E. 838 feet by land
feet by land of Baker to land of Ezra Osgood
of Ezra Osgood to land of John T. Lynch; thence S. 29 J" E. 690 feet by land of
feet

;

;

John T. Lynch to point of beginning.
Land of John T. Lynch Beginning
:

and

thence

S.

48]

'

E. 285 feet by land of

town way (now abandoned)
l)y land of Sidney [villie

in centre of old

at land of Sidney Lillie, thence N. 29

''^

W.

390 feet

John T. F.ynch

;

;

thence N. 42]" E. 360 foet

l)y land of John T. F^ynch
thence N. 39i|" 10. 265 f(;et by land of John T. Lynch
thence N. 50i" E. 250 feet by land of John T. Lynch to land of John O'Daniela
and iiaker; thence S. 21" E. 90 I'eet by land of John O'l^aniels and Baker to land
;

;
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of David Lovejoy and centre of old way; thence S. 50i° W. 224.4 feet by land of
David Lovejoy; thence S. 39^"^ AV. 247.5 feet by land of David Lovejoy; thence
S. 42i° E. 470 feet by land of David Lovejoy to point of beginning.
Land of John O'Daniels and Baker: Beginning at centre of old town way (now
abandoned) and land of John T. Lynch, thence N. 24'^ \V. 90 feet by land of
John T. Lynch thence X. 88i" E. 230 feet by land of John O'Daniels and Baker
thence N. 57i^ E. 340 feet by land of John O'Daniels and Baker thence N. 50°
E. 200 feet by land of John O'Daniels and Baker thence N. 77" E. 300 feet by
land of John O'Daniels and Baker; thence S. 88i- E. 40 feet by land of John
O'Daniels and Baker thence S. 70^° E. 66i feet by land of John O'Daniels and
Baker to centre of Otter Kiver thence westerly by centre of Otter River 1,080
feet thence westerly to the northerly river bank and land of David Lovejoy 60
feet; thence N. 39^- W. 338.25 feet by land of David Lovejoy to point of
;

;

;

;

;

;

beginning.

HiNGHAM. An application vras received from the selectmen of
Hingham, March 22, 1900, for the advice of the Board relative to
the disposal of the sewage of a small

summer

settlement at

Hingham, accompanied by
selectmen upon the same. The Board replied to
Point,

so called, in

as follows

:

this application

—

April

The plan

most respects appears

Crow

a report of the

6, 1900.

same as the plan for the
was submitted to the Board
1898, regarding which the Board advised you as follows

in

to be the

disposal of the sewage of this territory which

on Oct.

The

14,

:

—

Board of Health received from you, on Oct. 14, 1898, an application
sewage from a small summer settlement in the town of Hingham, known as Crow Point, accompanied by a plan
showing the lines of the proposed sewers and the proposed location of the sewer
outlet.
It is understood to be a part of your plan that each house is to be provided with a cesspool, and that the sewers are to receive the overflow from these
State

for advice with reference to the disposal of

cesspools, but are not to receive storm water.

The Board has caused the

locality to be examined by its engineer and has careproposed plan. The proposed system of sewers, ^vith such
extensions as can be made, will provide for collecting sewage from nearly all of
the houses on Crow Point and for the houses which ma}- be built on high land to
the west of the point.
fully considered the

The

quantity of sewage that

is

likely to be discharged

from the proposed system

of sewers will probably be very small for several years, and

it

is

not likely that

any serious trouble

will be caused

posed at

If the population in this region should increase considerably

all times.

by the discharge of sewage

at the place pro-

and a much larger number of houses should be connected with the sewers, it
might be desirable to provide an outlet into the main channel and for this reason
it would be desirable to so construct the sewers that the sewage can at some
future time be carried further to the east along the northerly side of Crow Point,
and discharged into tlie main channel well out from the entrance of Hingham
;

harbor.
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"With the modification suggested, the Board
suitable one for the disposal of the

sewage of

is
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of the opinion that the plan

this

is a
small portion of the town of

Hingham.

By

the plan

now presented

it

appears to be the intention to discharge

the sewage directly into the sewer without passing

proposed

in the original

plan.

It

is

it

through cesspools, as

not essential that the sewage be

passed through cesspools before entering the sewer, and this part of the

There

original plan can properly be omitted.

is

also

a provision for a

check valve upon the outlet pipe, between the shore and the outlet, which
is unnecessary, and it is not desirable to place anything in the pipe which
might tend to form an obstruction to the flow of sewage.
After carefully considering the plan, the Board sees no reason to modify
the advice already given as to the disposal of the sewage at
If

it

Crow

Point.

should happen that floating matters become noticeable in the neigh-

borhood of the outlet

in the future, trouble

from

this

cause can be pre-

vented by passing the sewage through a tank provided with screens, from
which the floating matters can be removed from time to time as may be-

come necessary.

HoLYOKE. An application was received from the board of pubworks of Holyoke, Dec. 18, 1899, for advice relative to a pro-

lic

posed system of sewerage for certain districts of that city, involving
changes in the methods of disposal already existing. The Board
replied to this application as follows

:

—

Feb.

The

3, 1900.

State lioard of Health received from you, on Dec. 18, 1899, an

application for advice with reference to the disposal of the sewage from
the present Walnut Street district, which is now provided with sewerage
upon the combined plan and discharges into the Connecticut River just
above the Holyoke dam, and with reference to a proposed new system of
sewerage and sewage disposal for the Highlands district, so called, situated
The application was accomin the northerly part of the city of Holyoke.
panied by jjlans and a report by your city engineer, giving an outline of
the proposed

The plan
vidi!S for a

n(;\v

works.

for disposing of the

main

s(!\v(!r

sewage of the Walnut Slieet

whicli will intercept

tlu;

dry-wcathcu'

district pro-

How

of

sewage

sewer at a point abcn'c its outlet, and cona south-easterly direction along the Boston & Maine Railroad to
From this
an existing sewer at the corner of Prospect and Union streets.
point the sewage will flow thrf)Ugh the sewer in Prospect Street to P'ront

from the
vey it in

Street,

[tresent

Walnut

Strecit

and through the Front Street sewer to the Connecticut River near

Springdalc.
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The plans for a system of sewerage for the Highlands district, so called,
provide for collecting the sewage in a separate system of sewers which
a ravine which
above the Ilolyoke
dam. From the Uingle a sewer will be laid down to the Boston & Maine
Railroad, and along the railroad to a point of connection with the proposed
main sewer, which will receive the sewage from the Walnut Street diswill discharge into a

main sewer

enters the Connecticut River a

in the Dingle, so called,

little

less than a mile

trict.

The Board has caused

the locality to be

examined by

has considered the plans and iufonnation submitted.

engineer and
account of the

its

On

fact that the sewers in the A^alnut Street district receive both

storm water,

it is

trict at all times to a suitable place of disposal at a
it is

sewage and

not practicable to remove the entire flow from this disreasonable cost

;

and

necessary, for the present, at least, to allow a portion of the mingled

sewage and storm water to discharge into the

river at times of

heavy

rains.

The proposed intercepting sewer

will provide for removing, in addition
sewage from the Walnut Street sewer and the
flow of sewage from the Highlands district, a small quantity of rain water,
so that the lirst wash of the streets in heavier rains and all of the rain

to the dry-weather flow of

water in small showers or rains will be received into the intercepting
In heavier rains a portion of the mingled sewage and storm Avater
sewer.
will

discharge into the river at the present outlet.

The Front
discharge,

is

Street sewer, into which the proposed intercepting sewer will
of sullicient capacity to

water discharged into

it

from

its

remove

all

of the sewage and storm

present district excepting in times of ex-

traordinary rains; and overflows have been provided, through which some

sewage and storm Avater from this sewer is discharged into
one of the canals at such times. The discharge of the sewage from the
Walnut Sti'eet and Highlands districts into this sewer will not very materially reduce its capacity for receiving storm water, and, moreover, it appears to be practicable to build a sewer which will receive a portion of the
storm water of tlie Front Street district and prevent overflow from this
of the mingled

sewer into the canal in the future, if it is found desirable to do so.
By adopting the separate system for the sewerage of the Highlands district, it will be practicable to remove all of the sewage from this district to
a point of discharge into the Connecticut River, below the city, while the

storm water and drainage can be disposed of into existing natural water
courses.
It is desirable to separate the sewage from the storm water in
the Walnut Street district, and prevent the discharge of crude sewage into
the Connecticut River above the

dam

at

any time

;

but by the proposed

plan the estimated cost of disposing of the sewage of the Highlands and
Walnut Street districts is small, and, considering all the circumstances,
tlio

plan

is,

in the

opinion of the Board, the best method of disposing of
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the sewage of those districts that

it is
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practicable to adopt at the present

time.

main sewers of the city of Holyoke below the
and organic matters from the sewage are
liable to collect along the bank and produce a nuisance in the summer
season.
The Board would advise that the ordinary flow of sewage be conveyed to a sufficient distance from the bank to prevent floating matters
from returning and collecting upon it.

The present

outlets of the

city are close to the river bank,

LoNGMEADOw.

An

application was received from the selectmen

of LongmeadoTV, Jan. 13, 1900, under the provisions of chapter
12-4

of the Acts of 1890, the substance of which was as follows

The undersigned,

:

—

town of Longmeadow,
Board for your approval, under the

the board of selectmen of the

respectfully petition your Honorable

provisions of chapter 124 of the Acts of 1890, of our purchasing, taking

or using so

much

as

may be

desirable or expedient of a certain tract of

The
owned by Everett B. Allen,
and is situated on the southerly side of the Bark Haul road in said town,
contains about eleven acres and is bounded and described as follows, to
wit northerly by a town road known as the Bark Haul road, westerly by
land of William C. Pease and Sumner W. Gates, southerly by laud of
Speucer W. Gates and Jairus R. Kibbe, and easterly by laud of Jairus R.
Kibbe. For a more particular description of said land reference is made to
and
the plan accompanying tliis petition, which is made part of the same
for the proposed method of the disposal of the sewage upon said lands reference is also made to the plan accompanying this petition, and also any
land for the disposal and purification of the sewage of said town.
said tract of land proposed to be so used

is

:

;

plan heretofore

The

filed

with your Honorable Board.

application was accompanied l)y a plan showinf^ the area

which

it is

proposed to take or use for sewage-disposal purposes, a
filter beds and a profile of tlie i)roposed main

plan of the proposed

To

sewer.

hearing had been held, as
said act

:

Board replied as follows, after a
required by the provisions of the afore-

this application the

—

March

2,

1900.

The area which it is proposed to take for the purification of the sewage
does not contain material suitable for this purpose, and it is proposed
to construct two filters, each 50 feet square, of suitable sand and gravel,
which

is

to be brought to this area

to the proposed plans, the

from some other location.

filters will

be 5 feet

near the bottom and saud at the top, and

will

in

According

depth, consisting of gravel

be uiiderdraiued by lines of
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The plans provide

pipes laid about G feet apart.

ing the material at the location of the proposed

depth to bring the

filters to

The Board has caused

filter

posed
cared

area

filtration
if

for, the

is

for excavat-

beds to a sufllcient

the level of the present surface of the ground.

the locality to be examined by

has considered plans and information submitted.
time, and,

71

The

its

engineer and

location of the pro-

remote from any dwelling house at the present
and the area is properly

trees are planted about the filters

presence of the

filters will

not be noticeable from inhabitable

The proposed filters will
sewage of the present town of Longmeadow that is included in the proposed system. There appears to be no
necessity for excavating to a depth of 5 feet and constructing the filters so
low that their surface will be even with the ground about them and there
will, on the other hand, be certain advantages if the filters are constructed
lands outside of their immediate neighborhood.

be capable of purifying

all

of the

;

become affected by freshand the cost of construction will be reduced. If the bottom of the
filter beds is composed of coarse gravel, as proposed, the underdrains need
not be nearer together than 25 feet, and a further saving in cost will be
effected by leaving out unnecessary underdrainage.
In the operation of the filters it is necessary that the sewage be applied
intermittently, but no provision for such application appears to have been
made in the plans submitted. Intermittent application of the sewage can
best be secured bj'^ means of a tank arranged to discharge the sewage automatically in considerable quantities at a time, and a suitable tank for this
at a higher level, since they will be less likely to
ets,

purpose should be provided.

The plan

as a whole, with the modifications suggested, will, in the opin-

ion of the Board,

if

carried out, provide satisfactorily for the purification of

the sewage of the thickly settled portions of

Longmeadow

not

now

pro-

vided with sewerage.
In response to the application of the board of selectmen of the town
of

Longmeadow

for the approval of the purchase or taking

and use of a

certain lot of land for the purification and disposal of sewage, the State

Board

of Iloaltli gave notice that a public hearing

be given at

its ollice

of the Acts of 1890.

on Feb.

1,

upon the matter would

1900, under the provisions of chapter 124

After this hearing the State Board of Health voted

to approve the purchase or taking by the town of

Longmeadow,

for the

and disposal of the sewage of said town, of a certain lot of
land owned by Everett B. Allen, situated on the southerly side of the Bark
Haul road in said town, containing about eleven acres, as shown upon a
plan entitled " Town of Longmeadow. Plan showing lot and proposed
I)urlocation of filter beds on same for section 2 sewers, January, 1900.
kee, White & Towne, engineers.
Scale, 1 inch
80 feet." Said laud being bounded and described as follows
purification

:

—

=
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Xortherly by a town road known as the Bark Haul road, westerly by land of
William C. Pease and Sumner W. Gates, southerly by land of Spencer W. Gates
and Jairus R. Kibbe, and easterly by land of Jairus R. Kibbe. For a more particular description of said land reference is made to the plan accompaujdng this
petition, which is made part of the same.

Ins axe Astliim.
An application was received, June
from the trustees of the Medfield Insane Asykim, asking
advice in j*egard to the best method of disposing of the sewage of
the institution.
The Board replied to this application as follows

Medfield

11, 1900,

:

Nov.

The State Board

1,

—

1900.

from you, on June 11, an applicaBoard as to a proposed change in the
system of sewage disposal for the institution, and subsequently plans
were received providing for diverting the sewage from the present settling
tank and disposal area to a proposed filtration area situated about 2,000
feet south of the institution, and for purifying it there upon eight prepared
filter beds of gravel, having an aggregate area of about two acres.
The
beds are to be constructed of the sand and gravel to be found at the area
selected.
Between the flush tank and the filter beds, at a place where the
of Health received

tion requesting the advice of the

sewer passes through cultivated land, provision

is

to be

made

for diverting

the sewage from the sewer for use in irrigation.

The Board has caused

the locaUty to be

examined by

has considered the plans and information submitted.
disposing of the sewage by discharging

it

The

its

from the settling and

into a system of pipes laid beneath the surface of the ground

is

flush tanks

unsatisfac-

and the ground around them having become so completely
not take the sewage.
Even if they should be dug

tory, the pipes

clogged thai

engineer and

present plan of

tliey will

up, cleaned and relaid, they would doubtless soon become clogged again.

Considering

all

the circumstances,

it

seems best to abandon the use of

this

area.

The proposed new filter beds, if constructed througiiout of the gravel
and coarse sand available in the neigiiborhood of their location, will provide adequately for the purification of the sewage of the institution at
present, and the area of the filters can be enlarged so as to dispose of a
greater quantity of sewage,
culty.

It will

if

necessary

in the future,

pr(>bahly be necessary to underdrain

made

without special
tlu;

lilters,

diffi-

and pro-

one suitable nndenliain through (;ach
underdrainage is found to be desirable after experience in operating the filters, it can be provided without
special difficulty and at small expense.
A portion of the sewage can
doubtless be used to advantage in the drier portion of the year for the irri-

vision should be
filter

bed

in tiie

for at least

beginning.

If further
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gation of crops, aud there does not seem likely to be any objection to its
use for this purpose, but it should not be used to irrigate vegetables that

may be

eaten uncooked.
In passing through the present settling and flush tanks the sewage doubtless decomposes and putrefies to a considerable extent, and consequently
gives off a more disagreeable odor

would be the case

if

when discharged upon

the filters than

the use of the tanks should be discontinued.

Unless,

therefore, the use of these tanks continues to be essential in removing large

objects from the sewage which might otherwise clog the sewer, their use

can be discontinued.

Metropolitan Sewerage Cojoiissioners.

An

application was

received ]May 2, 1900, from the Metropolitan Sewerage

Commis-

sioners, for the approval of plans for an outfall for the high-level

gravity sewer, designed for the Charles and Neponset Elver valleys.

The Board

replied to this application as follows

:

—

May U,

1900.

The State Board of Health received from you, on May 2, 1900, an application for the adoption and approval by the Board of plans of an outlet
for the high-level gravity sewer for the relief of the Charles and Neponset
River valleys, accompanied by plans and profiles of the proposed outlets.
The plans show a portion of the proposed main high-level sewer from
Hough's Neck to Nut Island, the location of a sand-catcher, screens and
other works on Nut Island, the location of two 60-inch pipes leading from
Nut Island to outlets in the sea, and details of the proposed sand-catcher
and outlets.
The Board has carefully considered the plans submitted, and finds that
the outlets are the same as advised by the Board in its report to the Legislature of 1900, under the provisions of chapter 65 of the Resolves of 1899.

A

note on the plan states that the works are to be constructed with or

without the sand-catcher, as approved by the State Board of Health.

The

Board is of the opinion that the sand-catcher is a desirable provision to
guard against trouble from heavier matters entering the outfall works and
from deposits near the outlets.
The State Board of Health hereby adopts and approves the plans for the
proposed outlets near Peddock's Island, as shown on a plan entitled " Plan
showing outlet at Nut Island recommended for high-level gravity sewer,
Boston, Massachusetts, May, 1900," signed by the Metropolitan Sewerage
Commissioners and submitted to the State Board of Health on May 2,
1900, under the provisions of chapter 421 of the Acts of 1899; both of
said outlets being located one mile from Nut Island, one directly north of
the middle of tii(> island and the other 1,500 feet east of the first.
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NoETHBRiDGE (Whitinsville, the Whitin Machine Works). An
application was received Sept. 13, 1900, from the Whitin Machine
Works, for the advice of the Board relative to a proposed system
of sewage disposal for a portion of the village of Whitinsville situ-

The Board

ated near the shore of Whitin's Pond.
application as follows

:

—

replied to this
Oct.

The

4, 1900.

State Board of Health received from you, on Sept. 13, 1900, au ap-

and
sewage disposal for a section of the village of Whitinsville, situated close
to the shore of Whitin's Pond, and has caused the locality to be examined
plication for advice with reference to a proposed system of sewerage

by one
It

of its engineers."

appears that sewers have been constructed to receive the sewage dis-

chai'ged

from the sinks of 22 houses, containing about G8

families, located

near the northerly shore of Whitin's Pond, and that these sewers discbarge
directly into the

pond

at three places.

It also

the water supply of the village of Whitinsville

appears that a portion of
is

drawn from a well

situ-

ated on an island in Whitin's Pond, about a quarter of a mile south-east

Under

of the sewer outlets and nearer the outlet of the pond.

cumstances, the discharge of sewage in the manner now proposed
to cause serious pollution of the water

drawn from the

the health of the inhabitants of the village to

whom

well,

the ciris liable

and injury to
may be sup-

the water

and domestic purposes, and the Board regards the proposed method of disposing of the sewage as a very objectionable one.
Even if the use of the well referred to as a source of public water supply
plied for drinking

should be discontinued, the Board

is

of the opinion that Whitin's

siiould not be used as a place of disposal for the mipurified

portion of the village of Whitinsville,

sewage
It

is

in

some

less objectionable

if

is

now under

possible to dispose of the

sewage of

if

is

is

of

possible, for disposing of the

this territory in connection with that of the

this

the village of

consideration by the town, and the Board

the opinion that provision should be made,

if

is

manner.

understood that the subject of the scAverage of

Whitinsville

and,

it

Pond

sewage of any

remainder of the town,

not practicable, that some other suitable method of disposal

be devised.

PiTTsriELD.
A comnmiiioation was received, April 5, 1900,
from Frank E. Picrson and otliers of Pittslicld, objecting to the
proposed location of lilt(;r beds for sewage disposal on the south
side of Pomcroy Av(;nuc in Piltsricld, and rocjucHting the Board to
The Board replied to this
grant a hearing ui)on this question.
communication as follows
:

—

ADVICE TO CITIES AND TOWNS.

No. 34.]

75

April

Your

11, 1900.

and residents of the city of Pittsfield, for a
sewage filter beds on the south side of
said city, has been received by the State Board of

petition as citizens

hearing relative to the location of

Pomeroy Avenue

in

Health.

The
first

subject of the disposal of the sewage of the city of Pittsfield was
this Board early in the year 1888, and during that and

brought before

was considered by the city authorities
Board of Health until May 11, 1891, when
a definite general plan for the sewerage and sewage disposal at Pittsfield
was presented to the State Board of Health by the authorities of Pittsfield,
This plan
acting under the authority of chapter 357 of the Acts of 1890.
provided for the disposal of the sewage upon filter beds on the south side
of Pomeroy Avenue, but allowed a temporary outlet of the sewage into
the two following years the subject
in consultation with the State

the east branch of the Housatonic River during construction of the sewers,
but this permission was not to extend beyond the 1st of June of the pi-es-

ent year.

The general

features of this plan, including the area for the dis-

posal of the sewage, are presented upon an

by the

official

plan

filed

in this office

and signed by John H. Manning and J. S.
sewers of the city of Pittsfield, and approved by

authorities of Pittsfield,

Bacon, commissioners of

the State Board of Health on

May

12, 1891.

In December, 1892, the sewer commissioners of Pittsfield requested the
following modifications of the plan approved by the Board
:

To

strike out so

much

—

of said plan as designates specific areas of land for

tlie

and by striking out so much of said plan
as provides that after the date therein specified all sewage is to be pumped to filtering fields across the river and there disposed of by intermittent filtration and
by inserting instead thereof a provision that after said date all sewage is to be
permanently disposed of by such methods as the State Board of Health shall then

permanent disposition of said sewage

;

;

approve.

The Board

replied to this application on Jan. 10, 1893, as follows

:

—

By the plan approved by the State Board of Health, above referred to, the
Board permitted the use of the Housatonic River for the discharge of the sewage
of Pittsfield until the year 1900, and after that date the sewage was to be cared
for upon filtering areas of land, and the discharge into the river stopped. Tlie
use of the river was therefore but for a brief period, and the main features of the
general plan presented by the city of Pittsfield, and approved by this Board, provided for tlic ultimate care of the sewage upon the filtering areas. The changes
now asked lor, if approved by this Board, would leave the city of Pittsfield without provision for its future disposal of sewage other than the inver. The Board
is
,

of

tlie

Board

oi)inion that such a course

feel

it

will do

its

duty should

is
it

not advisable for the city, nor does the
approve any plan not fully providing for
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The Board therefore cannot
approve the amendments as proposed, but will consider any further plans in
regard to the ultimate disposal of the sewage which the city may desire to
the future proper sanitary care of the city's sewage.

present-

The Board

is

informed that the location for the

contemplated by the city authorities
nated for

filtering the

filter

city in the plan

approved

on what legal ground action can now be taken by

their aforesaid petition, in regard to the location of

beds of the city of

No

reply was

Pittsfield.
the

beds which

now

is

within the limits of the lands desigthis

bjj^

Board

Before considering the matter, the Board desires the petitioners

in 1891.

to state

sewage of the

is

mayor

this

Board upon

the sewage filtering

Pittsfield.

made

An

to this communication of the Board.

application was received,

May

from

31, 1900,

of Pittsfield, requesting the advice of the Board

rel-

sewage disposal for the city, accompanied
by a statement of the proposed plan, as set forth by John N. Mcative to a system of

Clintock, engineer.

To

this application the following reply

was

made.
June

11, 1900.

The State Board of Health received from you, on May 31, 1900, through
John N. McClintock, civil engineer, of Boston, the following application
relative to a

system of sewage disposal for the city of

Pittsfield

:

—

Acting under the authority of chapter 375 of the Acts of 1888, we hereby give
sewerage in the city of Pittsfield,
and herewith submit our proposed plans for your advice as to the best practicable
(Signed)
H. S. Russell, Mayor.
method of disposing of the sewage.
notice of our intention to introduce a system of

Resers'ing, without prejudice to the rights of the board of public

works

of Pittsfield and of other parties interested in the disposal of the sewage
of the city, the consideration of the cpiestion as to whether, in the present

condition of tbis matter, the application presented by you appears properly

before the State Board of Health, the Board, having in

mind the impor-

tance of prompt action on the part of the city of Pittsfield, has considered

your application and presents its advice herewith.
The following outline of your proposed plans is contained
cation, viz.

The plan
the;

:

—

in

your appli-

sowago disposal to which the authorities of Pittsfield desire to call
Hoard of Health, in order to obtain advice from the JJoard
whether the works, if constructed, will meet tlie approval of said Board, and
of

attention of the State

as to

produce the required degree of purification in the sewage,
into the river, allows for:

—

bei'ore

it is

discharged

—

—

—
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A

pnmi)ing station in the neighborhood of the ]:)resent outfall sewer, so built
may be no odor from it, providing thorough ventilation of the sewers,
screen chambers, pump well and reservoir, and any other places from which an
odor of sewage might escape (and, with proper care in the design and construction of the station, no odor need ever be noticed Irom it in the vicinity).
2. A covered reservoir at the pumping station, to receive the night flow of sew1.

that there

age, from which the sewage

posed disposal area, through
3.

A

thirty-inch force

4.

A

substantial bridge,

5.

Where

it is

main

is to

—
;

be

over

pumped during working

hours, to the pro-

—

proposed to discharge

it

into

two or more tanks, known now as

septic tanks, capable of together holding two-thirds of the daily flow of sewage,

and

covered and ventilated in the same manner as the lirst-mentioned

built,

receiving reservoir.
6. The flow of the sewage through the tank to be continuous except at night,
when it is held in suspension.
The effluent to be drawn from midway of the tank, farthest from the
7.

inlet,

—

to be apjilied by a siphon discharged at intervals of one hour, more or
upon the surface of a contact bacterial filter, of cinders or like material,
which will go through a one-inch mesh but not through an eight-inch mesh
9. Which bacterial filter in the course of six discharges becomes thoroughly
8.

And

less,

:

—

saturated,—
10.

When

the hourly flow of the

sewage

is

automatically diverted on to the sur-

11

The

bed remains

first

still,

—

first, while
holding the effluent for two hours, more or less

face of the second bacteria bed, constructed like the

;

when,
12.

By

a siphon

it

slowly discharged upon the surface of a coarse sand

is

filter.
l'^.

The

bacterial filters proposed for Pittsfield occupy a space of three acres, a

—

and
Are covered by half eighteen-inch tiles, laid as overdrains, which rest on
the surface of the filters and
15. Are covered by gravel under the loam,
16. And are ventilated in summer by air drawn over the filters and septic tanks,
and forced artificially to the ventilating shaft in the chimney. In winter the vendejith of 5 feet

;

14.

;

—

tilation is reversed.
17.
18.

The second filter of coarse sand is to be covered like the first filter.
The effluent of the coarse sand filter to be discharged directly into

the

river.
10.

The

contact bacterial filter

is

to

be constructed of material like that in

ter No. 103 in the experimental station at

Fil-

Lawrence.

is great opposition on the part of many influential citizens of Pittsdisposing of the crude sewage by discharging it upon open-air filter beds
in the vii-inity of the proj)Osed disposal works, and tlie city will be subjected to
many vexatious suits if that method is adopted.
Plans will be submitted in detail, if the above outline of the scheme meets with

20.

There

field to

your approval.
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Subsequent to the application, plans were submitted to the Board by
you, through the same engineer, indicating the pi'oposed method of carry-

ing out the processes described.
carefully considered your description and the plans of
you have submitted, and is of the opinion that works built
according to the plans and description which you have submitted would not
satisfactorily purify the sewage of the city of Pittsfield, and does not

The Board has

Avorks which

advise their adoption.

Pittsfield.

An

application was received, from the

board of

public TTorks of Pittsfield, for the advice of the Board relative to

the proposed use of a certain area of land containing about 50 acres,
in the southerly part of the city, for the purpose of
posal.

The Board

sewage

replied to this application as follows

:

Aug.

The

State

dis-

—

9,

1900.

Board of Health has considered your application for advice as

to the use of a certain area of land located in the southerly part of the city
of Pittsfield for the purification

and disposal of the sewage of the city, and
its engineer and samples of soil

has caused the land to be examined by

from test pits dug in various parts of this area to be analyzed.
The area of land referred to is situated on the easterly side of the Berkshire division of the New York, New Haven & Hartford Railroad, about
one-half mile south of the place where the railroad crosses Lenox Middle
Road, so called, and extends from the railroad to the Housatonic River.
It is shown on a plan submitted by you on Aug. 8, 1900, entitled " Plan
of the proposed location of filter beds, Pittsfield, Mass., Aug. 6, 1900.
40 feet."
Scale, 1 inch
The results of the examinations by the Board show that the character of

=

the soil varies considerably in different parts of the area, consisting in the

higher lands largel}' of very coarse gravel, and in other places of a fine
sand.

The coarse

material

is

of excellent quality for the purification of

sewage, and the analyses of the

finer materials

show that they

also are well

adapted to the purification of sewage.
Judging from the information available to the Board, the area as a whole
is an excellent one for the i)urification and disposal of sewage, and is of
sufficient size to provide for the purification of all of the

sewage

at present

flowing from the city, and probably for a considerably larger quantity.

appears also that there are contiguous lands which 7nay be
for

sewage disposal,

if it

sliould bo

made

It

available

found necessary or desirable to increase

some future time.
The cost of works for disposing of the sewage of

the size of the disposal works at

Pittsfield

upon the land
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the cost

by the

plan already approved by this Board, chiefly on account of the greater
distance to which the sewage would have to be conveyed

with

its

;

but the Board,

present information, can see no reasonable objection to making a

change in your plan of sewage disposal, so as to provide for conveying the
sewage to the land now under consideration, if the city of Pittsfield so
desires.

An

Plymouth.

application was received, Nov. 16, 1899, from

the board of health of Plymouth, for the advice of the State

Board

of Health as to the remedy for the offensive odors from the manholes of the sewerage system.
tion as follows

:

—

The Board

replied to this applica-

June

11, 1900.

In response to your request for advice as to the remedy for offensive
of the Plymouth sewerage system, the
Board has caused the localities to be examined by one of its engineers.
The points at which the odors appear to have been most objectionable are
at the corner of Leyden and Main streets, the corner of Summer and Oak
streets, and on Union Street near a lumber j'ard
but when visited recently,
no objectionable odor was noticeable in the neighborhood of any of these
man-holes.
The man-hole at the corner of Leyden and Main streets,
where the trouble appears to have been most serious, is located not far
from tlie upper end of the sewer, which receives both sewage and storm

odors from various man-holes

;

water, the storm water entering through a catch-basin a short distance-

above the man-hole

;

aud

it

ai)pears that sand

into the sewer tend to collect at a sharp
hole.

bend

and other materials washed
in the sewer in this man-

AVhile the (piantity of sewage discharged into the sewer above the

man-hole

is

sniall, the

circumstances are such that orgauic matters from

the sewage would collect at the bottom of the man-hole at a time

when

deposits of sand or other materials exist there, and putrefj^ thus giving off

an offensive odor, and

it

seems probable that such a condition has been

the cause of the odors from this man-hole.

At

the corner of

from the man-hole

Summer and Oak

streets, Avhere offensive odors

last year, a tight cover

came

has been put in place of the per-

forated cover formerly in use, and danger of offensive odors from this

man-hole

in the future

The odor from

has thus been prevented.

the man-hole at

not serious at the time the sewer

times found

in

Union Street, near the lumber yard, was
was examined but an organism some;

sewers was growing quite abundantly along the sewer in

this man-hole, and the conditions were favorable for the collection aud
decay of organic matters along the sides of the sewer.
It is probable, in the opinion of the Board, that by keeping the sewers
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cleau and free from deposits at the man-holes in question the odors can be

Odors from these man-holes can be wholly prevented
and a ventilating pipe, about
diameter, leading out of the man-hole below the cover and

materially reduced.

by providing a

tight man-hole cover for each,

three inches in

up the side of a neighboring building, to allow the odors
air above the roof, where they will not be noticeable.

to escape into the

Sheitield.
The selectmen of Sheffield applied to the State
Board of Health, Aug. 27, 1900, for its advice relative to the disposal of the sewage of certain buildings in Sheffield, which is discharged into a brook in that town. The Board replied to this
application as follows

:

—

Jan.

The State Board

3,

1901.

of Health has considered your application for advice

sewage of the town hall in Sheffield by discharging
Schenob Brook, and has caused the locality to be examined by one

as to the disposal of the
it

of

into

engineers.

its

It

appears that sewage from several other buildings in the village

now being discharged

into this

is

brook in the neighborhood of the village,

and that other portions of the village are

now

need of, or will
important for
the health of the village that all sewage be kept out of Schenob and Hubbard brooks, and that the sewage of the village be collected and disposed
of in some suitable manner.
soon require, sewerage.

either

in

In the opinion of the Board,

The Board would advise that no new sewers be built
made with any existing sewer or drain, for the purpose
sewage, until a plan for the disposal of

all

it

is

or

new connections

of disposing of any

of the sewage of the village has

been prepared under the direction of an engineer of experience in matters
relating to sewerage, in order tliat all sewers which may be built in the
future
tlic

may

be made to confonn to a general

])hui

which

will

provide for

ultimate disposal of the sewage in a satisfactory manner.

The Board will, upon application, give you further advice in this matter
when you have any plan of sewerage or sewage disposal to present.

SwAMPSCOTT.

An

application was received, Sept. 1, 1899, from

the sewer commissioners of Swampscott, for the advice of the Board

sewage of the town by discharging
Dread Ledge. A public hearing
March, 1900, relative to this subject, after which the

relative to the disposal of the
it

into the sea at a point near

was given, in
Board replied

to the application as follows

:

—

Mahch
Tiic

State Board

of

Health received

application for advice with

fi-oin

you, on

S(!pt. 1,

5,

1900.

1899, an

reference to a proi)Osed syston of sewerage
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and sewage disposal for the town of Swampscott, accompanied by a report
by your engineer, Mr. F. L. Fuller, and general plans of the proposed
system and outlet.
The plans provide for collecting the sewage of the central portion of the
town in a reservoir just south of Humphrey Street, about 650 feet east of
Marshall Street. From this reservoir the plans show a line of 18-inch
east-iron pipe passing through private land and across Orient Street, in a
general south-easterly direction, to the shore of Nahant Bay, and thence
beneath the waters of the bay to the neighborhood of Dread Ledge.
It is
proposed to pump the sewage through this main and discharge it into the
sea at a point about 200 feet south of Dread Ledge and 1,500 feet from
Phillip's Point, at the entrance of Nahant Bay, where the water is 40 feet
deep at low tide.
It appears that the sewage from the westerly portion of the town, located
in the valley of Stacy's Brook, cannot be diverted into the proposed reservoir by gravity, and the plans provide for collecting this sewage at a place
near the mouth of the brook, and pumping it into a sewer which leads to

A

the central collecting reservoir.

district in the valley of a

brook at

Beach Bluff, at the extreme easterly end of the town, is also situated at
a low level, and it is proposed to pump the sewage from this district into
the main leading to Dread Ledge.
Subsequently you submitted the results of investigations by means of
floats as to the movements of the tides in the bay in the vicinity of Dread
Ledge; and on March 1, 1900, after a public hearing by the State Board
of Health relative to the discharge of sewage from the town of Swampscott
into the sea in the neighborhood of Dread Ledge, your committee submitted
the following further statement of your proposed plans

The committee on sewerage

of the

:

—

town of Swampscott agree that the

floating

material from the tank provided for in the system of sewerage for said town shall

bo disposed of otherwise than by discharge into the sea. The committee are
unanimously of the opinion that the end of the discharge pipe, as located on the
plan submitted to you at the licaring of this date, is the only practicable and by far
the best point of discharge.
tion,

We

another point of discharge

will adopt

agree, however, that

is

if,

upon further investiga-

found to be more practicable, the committee

it.

The Board has considered the plans and other information submitted and
tlie locality to be examined by its engineer.
Tlic plans for the

has caused

sewage have not been presented in suflicicnt detail to enyou as to the proposed method of collecting the
sewage; but it seems evident that, in order to collect the sewage at one
place of disposal, it will be necessary to pump the sewage at more than one
Iihieo in tiie town.
Tiie location of the proposed pumping station and

collection of

able the

tlie

Board

to advise

reservoir for the central district of the town, which, according to the plan,
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appears to be a

district,

satisfactory one at which to collect the sewage of those portions of the

towu, aud these works can be so constructed that no odor will be noticeable from them in the neighborhood.

The

results of the investigations b}^

means of

floats indicate that floating

matters discharged at the proposed outlet would be likely to be affected

movements very

in

by the direction of the wind and very little
by the direction of the tide. Judging from experience with other sewerage systems, the solid matters of the sewage will to a large extent become
disintegrated during the storage of the sewage in the reservoir and its passage through the pumps and force main and, if the quantity of sewage
that is likely to be collected by the Swampscott system for many years
their

largely

;

should be discharged at this outlet,

not probable that

it is

it

could reach the

shore of the mainland, or be traceable beyond a limited area in the im-

mediate vicinity of the outlet before

it

would become thoroughly diluted

with the sea water.

The plan

of disposal of the sewage of

Swampscott by discharging

it

into

the sea, south of Dread Ledge, with the modifications contained in the

statement quoted above,

is,

in

the opinion of the Board, an appropriate

method of disposing of the sewage of the town of Swampscott. When
you have prepared plans of the proposed main sewers and have decided
definitely upon locations for pumping stations and other works, the Board
will advise you concerning them, if you so request.
You have also submitted a plan for disposing of the sewage at the various outlets by means of a system of tanks, in which the sewage will be
collected and allowed to decompose, and a system of filters for the purifiThis plan of disposal of the sewage
cation of effluent from the tanks.
would, in the opinion of the Board, be less satisfactory for Swampscott
than the discharge of the sewage into the sea, as proposed, and the disposal of the sewage of Swampscott by means of tanks and filters, as suggested, is not recommended.

Templetox (Hospital Cottages

for Children).

An

application

from the trustees of the ELospital Cotwas received, June 7,
tages for Children at Baldwinville (Templeton), for the advice of
the Board relative to a system of sewage disposal for that instituThe Board replied to this application as follows
tion.
1<S<J9,

;

—

Nov.

The

State Board of Health received from yon, on June

plication for advice with reference to a

7,

1,

1900.

1899, an ap-

system of H(iwage disposal for the

Hospital Cottages for Children, and subsequently plans were received from

your engineer showing the location of

tlie

i)i-o|)osed

sewage-disposal area
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The Board then caused

examined by one of its engineers, but the results of the
examination showed that the soil at the place at which it was proposed to
locate the filter beds was not well adapted for the purification of sewage.
Further investigations were then begun by you, but no definite location
for the filter beds has yet been indicated, and no further plan for the disposal of the sewage has been presented to the Board.
The present method of disposing of the sewage is to discharge it into a
ditch which flows into a brook tributary to a pond near the village of Baldwinville.
The ditch and brook are rendered foul by the sewage, and this
the locality to be

sewage is, in the opinion of the Board, a very
The Board would urge that the matter of the proper
disposal of sewage for this institution be given immediate attention, and
the Board will give you such assistance as it can by making such examinations of samples of soil as may be necessary, and will advise you as to any

method of disposing

of the

objectionable one.

plans which you

may

present.

An application was received,
TiSBURY (Vineyard Haven).
March 24, 1900, from the selectmen of Tisbury, for the advice of
the Board relative to the sewage disposal of a hotel in that place.
The Board replied to this application as follows
:

—

Mat

4, 1900.

The State Board of Health has considered your application for advice
with reference to the disposal of the sewage of a hotel iu Vineyard Haven,
and has caused the locality to be examined by its engineer.
It

appears that the present method of disposing of the sewage of this
which is located in the densely populated part of the village, is very

hotel,

objectionable, and that

it

has been proposed to discharge

it

into one or

more cesspools, and to allow the overflow to pass into a sewer which would
conduct the sewage to the harbor but that you fear that injury to the use
of the shore of the harbor for bathing might result.
There does not appear to be any decided current in the harbor in the
neighborhood of the point at which the sewage would be discharged but,
if the sewage should be collected in cesspools so arranged that they would
remain full at all times, and only the overflow, drawn from the middle of
the cesspool, allowed to enter the sewer, it is pi'obable that, if the sewer
outlet should be placed as much as 100 feet from the shore and about oOO
;

;

steamboat wharf, the sewage would not pollute the shore
by bathers unless within a few feet of the outlet. The
cesspools could be cleaned out when required, which would probably be at
feet south of the

or be noticeable

infrequent intervals,

if

properly constructed.

There appear to bo other sections of the village of Vineyard Haven which
will require sewerage before very long, and it seems likely that other
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may be made. While the small
proposed to discharge into the sewer now

propositions for outlets into the harbor

amount

of sewage which

it

is

under consideration might be discharged into the harbor without unfavorable results, there is danger that if any considerable quantity of sewage
should be disposed of in this

way

it

might become objectionable.

It

is

also undesirable to discharge sewage into the harbor near the shores, even

and there would be much advantage in collecting all
some general plan, and providing for its
disposal in some suitable manner.
With the growth of the village in the
future such a system is likely to become necessary.
Considering the circumstances, the Board would advise that it is not
desirable to make sewer outlets discharging into the harbor, even for small
quantities of sewage, until you have had a general plan for the sewerage
of the town prepared by an engineer of experience in such matters, w'hich
in

small quantities

;

of the sewage of the village by

may

ultimately provide satisfactorily for the disposal of

all

of the sewage.

"When this plan is prepared, it may be feasible to build parts of the system
from time to time, as may be necessary, and temporary outlets for small
quantities of sewage ma}' possibly be made into the harbor at certain
points, if found desirable, until the general system is constructed.

Wellesley College.
applied to the Board,
for

May

The president

Wellesley College

of

18, 1900, for advice relative to a plan

" further disposal of the sewage of the college buildings."

The Board

replied to this application as follows

:

—

Nov.

The State Board

of Health received

from you, on

May

1,

1900.

18, 1900, a re-

quest to examine the sewage-disposal systems of the college, and advise

you as

to a plan for further disposal of the sewage,

and

in

response to this

application the Board has caused the present systems of disposal to be

examined by
It

its

engineer.

appears that at the present time practically

college

is

disposed of by discharging

it

all

sewage of the
open joints beThe system which

of the

into pipes laid with

neath the surface of ground prepared for the purpose.
receives the greater portion of the sewage

is

located north-west of the col-

lege buildings, where an area of about one and one-half acres has been
preijared for the purpose, near a small stream which discharges into

Waban.

Lake

about eight years ago, and it has been
somewhat
since
that
time.
It receives the sewage of College
enlarged
Ilall and several otlier buildings.
The sewage first passes througli settling
This system was

first built

tanks, evidently decomposing to some extent before reaching the underground pipes into which it is finally discharged. Nevertheless, the pipes
have become completely clogged within about two years, and the ground
about the pipes is also badly clogged with sewage, so tliat the sewage has

ADVICE TO CITIES AND TOWNS.

No. 34.]
risen

upon the surface of the ground and

85

at such times gives off a very

disagreeable odor.

The

other principal disposal area

college grounds, south-east of

is

located at the opposite end of the

Washington

Street.

The quantity

of sewage

is very much
charged at the so-called College Ilall area. This system is similar to the
College Hall area, and the subsurface pipes will doubtless become clogged
from time to time. The other systems have been constructed generally for
separate buildings, are located in different parts of the college grounds,

smaller than the quantity dis-

discharged upon this area

and have

also given considerable trouble.

The experience with systems
College, in which the sewage
face, has

and that

is

of sewage disposal like that at Wellesley

discharged into pipes laid beneath the sur-

become clogged
dig them up and relay them

always shown that the pipes
it

will be

necessary to

There

quent intervals.

is

will

no doubt that there will be

after a time,

at quite fre-

much saving

in the

and much smaller filters will be necessary if the
sewage should be discharged upon the surface of beds of gravel or sand
and the odor from such beds is
rather than in pipes beneath the surface
not likely to be noticeable at any considerable distance, if the beds receive
the necessary attention to keep the surfaces of the filters in good condition.
They can be prevented from being unsightly, if located where they
cost of maintaining

filters,

;

be surrounded by trees, or if trees or shrubs are planted about them.
There is excellent gravelly land in the neighborhood of the area now used
for the disposal of the sewage of College Hall, and beyond this area in a
north-westerly direction from the college grounds are high gravel ridges
Avith valleys between, containing soil well adapted to the purification of
sewage by intermittent filtration. South-east of Washington Street also
there appears to be land well adapted to the purification of sewage, and

will

neighborhood can probably be used for the
and sand found in the higher lands
There would be much advantage, in the opinion of the Board, in

even the lowest ground

in this

purpose by spreading upon
near by.

it

the gravel

all of the sewage together to some suitable place of purificaand by applying it to open filter beds since in this way a large saving in cost of maintaining the filters would be effected, and it would
probably be easier to finally dispose of the sewage into a sewerage system
of the town of Wellesley, whenever such a system may be built.
It is desirable, in providing a future system of sewerage for the college
grounds, to make provision, so far as possible, for receiving the sewage of

bringing
tion,

;

any additional buildings that may be constructed

in

any part of the grounds.

Under the circumstances, the Board would advise that suitable surv'eys be
made and a system of sewerage planned whereby all of the sewage may
be collected at some convenient place, where it may be disposed of upon
filter beds, or from which it may be pumped to some suitable place of disposal

;

having

in

view the necessity of securing a place which

will

dispose
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necessary, for a long time in the future, and at the

if possible, that connection can be made with a
system that may be built by the town, without special difficult}'.
"When a general system of sewerage has been planned, it may be practi-

same time, so planned,

cable to build portions of

it

may be needed, and thus
The Board will, upon
matter when j'ou have made

at times as they

effect a considerable saving in cost of the

works.

application, give 3'ou farther advice in this

surveys and have further information to present.

"Westboeough.
The sewer commissioners of Westborough,
having made certain necessary changes in the filter beds constructed
for the disposal of the sewage of the town, applied to the State

Board of Health, Dec. 21, 1899. for its opinion as
the same.
The Board made the following reply

to the efficiency of
:

—

March

The

1900.

6,

State Board of Health has considered your application for advice

with reference to the efficiency of the reconstructed main sewer and

filter

beds for the removal and purification of the sewage of the town of Westborough, and has caused the works to be examined by one of its engineers

and samples of the sewage and effluent to be analyzed.
A comparison of a recent measurement of the quantity flowing in the
main sewer with the quantity flowing under similar conditions last year
indicates that the leakage has been very greatly reduced.
The new filter
beds are probably of sufficient area to purify the sewage flowing from the
town under present conditions and, when the remaining filter bed is com;

pleted, according to the plans, the filters will be of sufficient capacity to

provide for a considerable increase in the quantity of sewage flowing from
the town in the future,

when

the system becomes

more generally used

in

the town.

The
age

is

sewage and
by these filters

show that the sew-

results of the analyses of the

effluent

being

at the present time

efficiently purified

in the opiniou of the

Board, the

filters will, if

enlai'ged

;

and,

when necessary, and

properly operated, purify efficiently the sewage of Westborough, so that
the effluent will not have a noticeable effect upon the appearance or condition of the Assabet River.

Pollution of Ponds, Streams and Other Bodies of Water.

The following

is

the substance of the action of the Board during

the past year in reply to applications for advice relative to the pollution of ponds, streams

and other bodies of water

:

—

Bridgewateu. a communication was received by the Board,
Nov. 1, 1900, calling its attention to the pollution of Town River
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by sewage. The Board caused the locality to be
examined, and sent the following letter to the board of health at
Bridgewater
in Bridgewater

:

—

Jan.

The

atteution of the State

tion of the

Town

Board of Health has been called

1901.

to the pollu-

River in Bridgewater by a drain which discharges into

that stream near the village of Bridgewater, and the
locality to be

3,

examined by one of

its

Board has caused the

engineers and a sample of the drain-

age to be analyzed.
It

appears from this examination that there

is

a drain along the west-

which discharges into tlie Town
River, about l,yOO feet north-west of the Bridgewater railroad station.
An analysis of a sample of the effluent flowing from this drain shows that
erly side of the railroad in Bridgewater

it is

very strong sewage, which has apparently been retained in some place

of storage until

it

has putrefied.

The water supply

of the

town of Bridgewater

taken from wells near

is

the river a short distance below the outlet of this drain, and the water sup-

Farm is drawn directly from the river in
The discharge of unpurified sewage into

ply of the State

the southerly part

of the town.

the stream

is

con-

and should be prevented.
A suitable system of sewage disposal appears to be much needed for the
factories in this neighborhood, and a })lan for disposing of the sewage should
be provided without delay. The Board will give you such advice and assistance as it can in the selection of a suitable plan for sewage disposal, if you
trary to law,

so request.

Haverhill.

An

application was received,

May

3, 1900, for the

advice of the Board relative to the liability of certain cesspools to
pollute Kenoza Lake, a source of water supply of the
Board replied to this application as follows
:

—

city.

June

The

8, 1900.

The State Board of Health has considered your application for advice as
to the method of construction of the cesspools connected with the Hale
Hospital on the water-shed of Kenoza Lake, and as to the liability of the
existing cesspools to pollute the water of the lake, and has caused the
locality to be examined by one of its engineers.
It appears that new
buildings for the use of the hospital are

now being constructed

in

another

part of the city, and that within a few months the use of the present hospi-

be discontinued.
It also appears that the proposed sewer
system for the removal of sewage from the region about the westerly end
of Kenoza Lake has not yet been completed, so tlvat under the circumstances it appears to be necessary that the sewage of the hospital should
tal buildings will

be disposed of within the water-shed of the lake for a period of several

months.
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The present method of disposing of the sewage is to discharge it into a
system of three cesspools, the sewage overflowing from the first into the
second and thence into the third, and when the cesspools become full their
The cesspools are built loosely of planks
contents are removed in carts.
with spaces between them, so that sewage can leach into the ground.
As a result of its investigations, the Board is of the opinion that the most
serious dangers from the present method of disposing of the sewage are
from an overflow of the cesspools and from spilling a portion of their contents upon the ground in cleaning them out.
It is not likely that danger of the pollution of the lake by unpurified
sewage would be decreased by the construction of tight cesspools, since
the present cesspools are so located that sewage which may filter from them
into the ground is likely to become thoroughly purified before it can enter
the lake.

The Board does not

therefore advise any change in the construction of

the cesspools, but would urge that they be cleaned out as often as

is

neces-

sary to prevent danger of their contents overflowing, and that great care

be taken to prevent any of the contents being discharged upon the surface
and that, to avoid
of the ground when the cesspools are being cleaned out
having the danger dependent upon the care of unknown future management,
the sewerage system should be extended to receive this sewage as soon as
;

practicable.

Hull and Cohasset. An application was received from E. S.
Sprague and others, citizens of Hull and Cohasset, for advice in regard to the question of improving the sanitary condition of Straits
Pond, lying between these towns. The Board replied to this application as follows

:

—

Nov.

The

1,

1900.

State Board of Health has considered your petition for advice as to
Pond in Hull and

the improvement of the' sanitary condition of Straits

Cohasset, and the plans for the improvement of the pond submitted therepond and its surroundings to be examined during

with, and has caused the

the past two

summer

seasons.

from the information tiiat lias been furnisiicd the Board, that
the area overflowed by the pond was originally a salt marsh, which was
later flowed and used as a reservoir for the oi)eration of a tide inill
It appears

located near the present outlet of the pond.

Subsequently, the tide mill

was abandoned and tlie pond drawn off, and apparently the area was kept
Later the
free from water for a time, and crops of grass raised thereon.
present pond was created by a dam and tide gat(!S in Weir River, and, wJiile
the pond has a small drainage area which supplies fresh water, the water
found in the pond when examined was almost v^holly sea water.
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The pond has evidently been a source of complaint from time to time,
on account of odors, since the growth of the region as a summer resort
began, the odors l^eing more noticeable in the latter part of the summer
than at other times but the results of the observations made by the Board
have not shown that during the past two years there have been any very
;

objectionable odors from this pond.

in

The pond is
some places

tion of the

shallow,

its

the depth

bottom there

general depth being only about five feet, while
is

is

less

than two feet

;

and over the greater por-

a growth of weeds and water plants in the sum-

mer season, extending nearly

to the surface of the water.

covered in most places with

mud and

The bottom

organic matter, extending in

places to a depth of several feet, and this condition of the bottom
less to a large extent the cause of the great organic

growths

is

in the

is

many

doubt-

water of

is gravelly, no such growth was
pond along the southerly side are quite steep,
but on the northerly side they are sloping, and a small amount of fluctuation in the level of the surface of the water would expose a considerable
area of the bottom.
Much refuse and apparently some sewage is discharged
into the pond along the northerly side
and the results of chemical analyses

In places where the bottom

the pond.

found.

The shores

of the

;

of the water show^ that, while there
all

parts of the

erly shore

is

is

much organic matter

pond, the quantity present

in the

in the

water in

water along the north-

greater than in other places.

The proposed plan

for improving the

pond provides

for introducing clean

sea water into the easterly end through pipes, and for discharging water

from the pond

This plan

at the present outlet near its westerly end.

will

provide for the admission of sufficient water to change the water of the

pond on an average

On
tom,

its

be quite
dition of
all

of about

two or three times

ever}'

month.

account of the shallowness of the pond and the character of the bot-

treatment in such a manner as to prevent odor from
tlie

it

In order to effect any material improvement

difficult.

pond,

it

will

be necessary, in the opinion of

sewage and other refuse matter out of

channels through which they

may

find their

it

tlie

at all times

way

is

likely to

in the

con-

Board, to keep

and out of the

into the pond.

The mud

and organic matter should be removed from the bottom about the shores
from shallow places, where it is likely to be exposed by fluctuations in the
level of the water.
If the sewage is kept out of the pond and the shores
cleaned as suggested, and clean salt water is introduced as proposed, it is
likely that a considerable improvement will be effected in the condition of
thia pond
but the depth of the pond is so small that the proposed plan is
not sure to effect a satisfactory improvement in the conditions which now
cause complaint, so long as the mud and organic matter remain in its
;

bottom.

To

effect a furtlier

the removal from

its

iinprovemout
entire

ii\ the character of this pond will require
bottom of the mud and organic matter which
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give rise to the growth of water plants and organisms.

It

may be
mud

practicable in the deeper parts of the pond, where the removal of the

would be more expensive,

If clean salt water

as proposed, a satisfactory improvement

would be

On

effected.

by covering

to prevent its causing trouble

with a layer of sand or gravel.

in

it

were then introduced,

the condition of

pond

the

account of the large area of the bottom of the pond

requiring treatment, the cost of suitable improvement will be large.

Metropolitan Park Commission.

A

communication was

re-

ceived from the Metropolitan Park Commission, calling the atten-

Board to the pollution of the Charles River by the
Boston Paper Company. The Board replied as folio vt^s
tion of the

:

—

Nov.

The

1,

1900.

State Board of Health received from you, on Sept. 10, a letter con-

taining a communication from the sergeant in charge of the Charles River

The Board has

reservation in regard to the pollution of Charles River.

caused the source of

and

finds that

it

this pollution to

was due

to the use

be examined by one of

its

engineers,

by the Boston Paper Company of a

red earth in the process of the manufacture of paper for the purpose of

The discharge

giving a certain tint to the paper.
ties of this material into the river

of considerable quanti-

caused the discoloration of the stream

for a considerable distance below the factory.

The Board

informed that

is

inorganic and insoluble in water, so that

it would not
and the Board
is further informed that the coloring was used for only a short time, and
that its use has now been discontinued.

the coloring matter

is

materially affect the sanitary condition of the river water

Palmer.

A

;

communication was received from D. F. Holdcn and

others of Palmer, June 17, 1900, calling the attention of the State

Board of Health

to the foul condition of an open ditch or drain in

that town, as follows

We,
Board

:

—

the undersigned, respectfully call the attention of j'our Honorable
to a very obnoxious drain, running

on the surface of the ground a

long distance beside a highway, called Commercial Street, in the village
of Palmer, from the end of a town sewer to

tiie

Quab(jag River, which

is

considered by the following complainants as not only extremely unsightly

and disgusting, but

The Hoard

also unhealthy.

replied to this communication as follows

:

—
July

The Board has caused
neers,

and

the locality to be

finds that there

is

examined by one of

5,

its

a ditch running along the easterly side of

1900.

engi-

Com-

;
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mercial Street for a loug distance, the bottom and sides of which are

covered with sewage matters, and whicii gives

An

a very offensive odor.

oft"

analysis of a sample of the liquid llowing in this ditch shows that

it is

a strong town sewage.

The discharge of sewage into this ditch, in which the current is very
is much obstructed, creates, in the opinion of the Board, a
very serious nuisance. The plan of sewerage for the village of Palmer
presented by the authorities of the town to this Board several years ago,
and concerning the adoption of which the authorities of the town were advised in a communication from this Board dated Feb. 1, 1894, provided for
the disposal of all sewage of the village by discharging it into the Quaboag River below the bridge of the Boston & Albany Railroad Company
until such time as the purification of the sewage should become necessary
sluggish and

but this plan, which

is

the only one relating to sewage which has been pre-

sented to this Board by the town, did not contemplate the discharge of

sewage into the ditch

in question, or

any other

local

water course.

In the interest of the public health, the Board would advise the town to
divert

all

the sewage

from

this ditch to

some

suitable place of disposal as

soon as possible.

Plymouth. In accordance with the susfffestion of the Board,
which was made in 1899, relative to the necessity of guarding the
Ekler Brewster Spring from poUtition and of making occasional
analyses of its water, the board of health applied to the State Board
of Health, June 11, 1900, for another examination of the spring.
The Board replied to this application as follows
:

—

JvLT

5,

1900.

In response to your request for a further examination of the Elder Brewster Spring, so called,

and advice as

has again caused the spring and

its

to the quality of its water, the

Board

surroundings to be examined and sam-

ples of the water to be analyzed.

The results of the examination show no material change in the conditions
about the spring, and the recent analyses show no deterioration in the
quality of tiie water over the previous year.
The examinations indicate
that tlu' water of the spring is at present safe for drinking.

Westborough. a communication was received, Dec. G, 1000,
from the board of health of Westborough, relative to the condition
of Chaunoy Pond as a source of water suppl}-, and as to the efficiency of the method taken by the trustees of the Lyman School
to prevent the pollution of this

The Board

pond

])y tlie

sewage of the school.

replied to this communication as follows

:

—
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The

3, 1901.

State Board of Health has considered your application for advice

Pond and the etliciency of the
measures taken by the authorities of the Lyman and Industrial Schools to
prevent sewage entering the pond, and has caused the locality to be examined by one of its engineers.
As a result of this examination, it is found
that sewage from the present disposal areas of some of the buildings of
the Lyman and Industrial Schools finds its way in an unpurified state into
the brook which discharges into Chauncy Pond.
In the opinion of the Board, the present systems of sewage disposal for

with reference to the condition of Chauncy

the buildings of the
of

Chauncy Pond

Lyman and

Industrial Schools within the water-shed

are not capable of efficiently purifying the sewage,

new measures which have been taken
the

and

for the prevention of the pollution of

pond by the sewage have not been successful. Under the circumBoard considei'S it unsafe to use this pond as a source of

stances, the

drinking water or ice supply.

It is highly

important that the discharge of

sewage into the pond be prevented Avithout delay if it is proposed to use
this pond as a source of water or ice supply.
Provision should also be
made for preventing danger of pollution of the pond by sewage from other
buildings Avithin the water-shed of the pond, some of which are near its
shores.

In connection with the foregoing reply, the following letter was
addressed to the trustees of the Lyman and Industrial Schools
:

Jan.

3,

—

1901.

In response to a request from the board of health of "Westborough as to
the efficiency of the measures taken recently to prevent the pollution of

Chauncy Pond by sewage from the Lyman and Industrial Schools, the
Board has caused the locality to be examined by one of its engineers, and
finds that crude sewage from some of the buildings of the Lyuian School
at present finds its way directly into tlie stream whicli flows into Chauncy
Pond. This pond is used as a source of water supply by the Westborough Insane HosiHtal, and it appears that ice is taken from it in the
winter season. Tlie discharge of sewage into this source greatly endangers the health of those to whom the water or ice from Chauncy Pond may
be supplied, and the Board advises that effective measures to prevent the
further pollution of tliis pond be taken without delay.
Ice Supplies.

The following

is

the substance of the action of the Board during

the past year in reply to applications for advice relative to sources

of ice supply

:

—
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An application was received,
Boston Terminal Company.
Aug. 6, 1900, for tlie advice of the Board relative to the quality
of the ice manufactured by the company. The Board replied to this
application as follows

:

—

Sept.

In response to your request of August

6, 1900.

6, for advice as to the quality of

the ice from the ice plant of the Boston Terminal Company, the Board has
caused the plant to be examined and samples of the water used and of the
It appears that in the ordinary operation of the plant,
ice to be analyzed.

water drawn from the city mains

first passes through a mechanical filter, in
which alum is used as a coagulant, after which it is cooled in tanks and
then passed to the freezing tanks. These are stated to be about 6 feet
Ice is formed on
in depth, 20 feet in length and about 2 feet in width.
the sides of these tanks to a thickness of approximately 10 to 1 1 inches,
leaving unfrozen a space of 2 to 4 inches in the middle of the tank, thus

freezing at least five-sixths of the water in the tank.

then drawn

It also appears that

and filtered through a second mechanical filter with alum, and passed back with the water from the first
mechanical filter into the ice tanks for another freezing, and only about
once in ten weeks is the water completely drawn off and the tanks cleaned.
The results of the chemical analyses show that the water taken from the
the remaining water

city

is

off

mains is not materially changed by passing through the mechanical
and a considerable quantity of alum is found in this water after it is

filter,

filtered.

A

sample of the water collected as

was found

much

it

was flowing

bacteria.

A

to the freezing tanks

greater quantity of organic matter and chlo-

than was present in the city water, and a

rine

A

to contain a

much

larger

number

of

considerable quantity of alum was also found in the sample.

sample of water collected from the tanks

frozen was found to be of very

much poorer

in

which the ice had been
and fiecal bacteria

quality,

were present.

The analyses

of the ice

show the presence

organic matter, even in the clear

of a considerable quantity of

Part of the

ice.

ice

which forms

first,

freezes very quickly near the sides of the tanks, and in this ice, which

somewhat opaque, the quantity

of organic matter found

is

was very much

larger than in the clear ice.

As

a result of the examinations, the

necessary to

make

in order to obtain

The high

several changes in the

from

it

ice that will

Board is of the opinion that it is
method of operation of this plant,

be safe for use

in

drinking water.

chlorine of the water, while doubtless partly due to concentration

by freezing, appears to be largely due to the splashing of sea water, from
the pipes in which the ammonia is cooled, into the freezing tanks.
As this
sea water is pumped from the harbor, anil is without doubt considerably

STATE BOAED OF HEALTH.

94
polluted,

should be prevented from finding

it

vrhich the ice

The use

is

its

way
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into the water

from

made.

of mechanical filters for filtering the city water used in the plant

does not improve the quality of the water in any important respect, while
The Board is of
it injures it by adding a considerable quantity of alum.
the opinion that

it is

deemed

not necessary to

filter this

water, but,

if

filtration or

no alum or other chemical should be used.
It is evident that, b}^ the rapidity with which the water is frozen, a considerable quantity of organic matter is included in the ice, and a further
quantity is doubtless included on account of the large proportion of the
water which is frozen. It is advisable that the ice be frozen more slowly,
if possible, and it is not desirable to freeze more than two-thirds of the
water in the tanks. The water i-emaining in the freezing tanks after
the ice is frozen should all be removed, and not again discharged into
and the freezing tanks should be cleaned out much
the freezing tanks

straining

is

desirable,

;

more frequently than appears

to be the case at present.

Concord.
An application was received, Jan. 12, 1900, from
Geo. G. Russell and others of Concord, for the advice of the Board
relative to the use of Warners Pond in Concord, as a source of ice
supply, to which the Board replied as follows

:

—

March

2,

1900.

In response to your application of Jan. 12, 1900, for advice with reference to the use of Warner's Pond, in Concord, as a source of ice supply,
the Board has caused the pond and

samples of the water and

ice to

its

surroundings to be examined and

be analyzed.

Warner's Pond receives the flow of water from a large drainage area,
is for the most part sparsely inhabited, but the villages of South

which

Acton and Acton are located upon

the stream, though at considerable dis-

is exposed somewhat to pollution from
and dwelling houses in these villages and possibly atotlicr places.
These conditions would render the pond an unsafe source from whicli to
take ice for use in drinking waters but it is possible to obtain ice from
such a pond, that can be used with safety, by removing from the ice, after
cutting, the first inch that formed upon the pond and all of that which
formed above this first inch from snow or rain or flooding, and retaining
If the ice of
for use only the clear ice, Avhich forms under the first inch.
Warner's Pond is treated in this way tlie ice thus retained can, in the

tance above the pond, and the water
factories

;

opinion of the Board, be safely used for domestic purposes.

Haverhill.

The

l^oard of health of Ilavcrliill applied to the

State Board of Health, Jan. 18, 1900, for

propriety of using

domestic use.

Lake

its

advice rehitive to the

Saltonstall as a source of ice supply for

The Board

replied to this ap[)lication as follows

:

—
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Feb.

The

5, 1900.

State Board of Health has considered your application for advice

with reference to the use of Lake Saltonstall as a source of ice supply, and

has caused the lake and

The waters

of

Lake

time to time for

its

surroundings to be examined.

Saltonstall have been analyzed

many

by the Board from

shown

years, and the results have

that this lake

There is a considerable number of dwelling houses situated near the pond which are
not connected with the public sewers, the sewage from which is discharged
into cesspools, and there is evidence that sewage may at times find its way
receives pollution from dwelling houses on

its

water-shed.

from some of these places into the lake.
all of the sewage which finds its Avay to the lake is probably more
purified
less
by passing through the ground and, while it is not practior
cable to tell whether the sewage which has entered the lake during the past
dry season has rendered the quality of the ice unsafe for domestic use, the
directly

Nearly

;

analysis of a sample of ice collected
the lake where ice

is

ferent from that of
tion

by sewage

Under

by the Board from the eastern part of

being cut shows that

Round Pond,

its

quality

a source which

is

is

not materially dif-

not exposed to pollu-

at the present time.

the circumstances, the

present from this source

is

Board does not consider that the

ice cut at

unsafe for domestic use.

HoLYOKE. The board of health of Holyoke applied to the State
Board of Health, Jan. 17, 1900, for advice relative to the matter of
improving the quality of the ice sold and consumed in the city, at
the same time requesting assistance "in this work by the examination of the water in the ponds, from which said ice is harvested,
and in any other way that, your Honorable Board may advise."
Reply was made to this application as follows
:

—

April

The

6, 1900.

State lioard of Health received from you, on January 17, an appli-

cation for advice with reference to the sources of ice supply in Holyoke and
its

ueigborhood from which

ice is

harvested for domestic purposes, and

has caused examinations of these sources to be

made by one

of

its

engi-

neers and samples of the water and ice to be analyzed.

The sources
Street's

exainiiuHl within the limits of Holyoke were Ashley Pond,
Brook, Bray's Pond, the Connecticut River and Haley Ponds. In

South Hadley the following sources were cxauiiui'd Buttery Brook, Jacob's
Hollow lirook, C'hapiu Pond and Huot's Pond. Willimansett Brook in
Chicopee was also examined. Ashley Pond is the source of water supply
of the city of Holyoke, and the Board has already advised the city authori:

ties as to its

use as a source of ice supply.

Street's Brook, near the

Northampton boundary

line at the northerly

end
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of the city, drains a territory which

on

this

is

free
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from pollution, and the ponds
ice for domestic pur-

stream are safe sources from which to take

poses under present conditions.

Pond, located south of the TTestfield road and west of Northampconsiderable polluting drainage, and the
effect of this pollution is evident in the analysis of a sample of the water.
The ice cut from this pond was found to contain a larger amount of organic
matter than is usually present in ice from unpolluted sources, and this pond
in its present state cannot be considered a safe source from which to take
It appears to be
ice for use in connection with food or drinking water.
Bra3''s

ton Street, evidently receives

practicable to prevent the pollution of this source

by diverting the drainage

from the limited number of buildings on the water-shed away from the
pond.
Ice cut from the Connecticut River does not appear to be used for

domestic purposes, and would be unsafe for such use, since
'

it is

cut in the

neighborhood of one of the principal sewer outlets of the city.
The Haley Ponds, located near Cherry Street, were found to be considerably polluted, and the results of examinations of the ice from these ponds

show that

it

would be dangerous to health to use this ice in drinking water
and the Board would advise that the use of ice

or in contact with food,

from these sources should be prevented.
Buttery Brook, in South Hadley, is used as a source of water supply for
South Hadley Falls, and below the water works reservoir on this brook
there are three small ponds from which ice is harvested for sale in Holyoke.
Tlie results of analyses of ice from these ponds show the presence of a
larger amount of organic matter in the upper portion of the cake than is
found in good

ice.

The

ice

from these sources can be safely used for

domestic purposes, however, by removing from the
inch that formed upon the ponds, and

first

the

first

inch,

all

ice,

after cutting, the

that which formed above

from snow, rain or flooding, and using only the clear

ice

which formed under the (irst inch.
Cliapin's Pond, near Newton Street, and the ponds on Jacob's Hollow
Brook, appear to be free from serious danger of pollution, and the examinations indicate that these ponds are safe sources of ice supply.
Huot's Pond, located about half a mile north of Chapin's Pond and near
Newton Street, derives its supply of water from a water-shed containing
many houses, barns and other out-buildings, and an examination of the water
shows that it is considerably polluted by sewage. It does not appear to
be practicable to prevent the pollution of this source, or to obtain ice from
it

that can safely be used in drinking waler.

ion of

tiie

Hoard, to prevent

There are two sources of
liotli

tin',

\ca:

iihc

It is

advisal)l(;, in the

opin-

of m-. from this source.

supply on Willimansett Brook

being situated near the lower end of the bi'ook.

in

Cliicopce,

The examinations

indicate that these ponds are safe sources of ice supply at present.
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application was received, Oct. 2, 1900, from the

board of health of Mansfield for advice relative to the pollution of
a stream in that town by sewage and manufacturing wastes, and also
relative to its use as a source of ice supply.
this application as follows

:

—

The Board

replied to

Nov.

1,

1900.

In response to your request of October 2, for advice as to improving the
condition of the Rumford River in the town of Mansfield, which is poUuted

by sewage and manufacturing wastes, and as to the quahty of the ice cut
from the ponds on this river, the Board has caused the locality to be examined by one of its engineers and samples of the water of the river and of
the ice cut from mill ponds on the stream to be analyzed.
It appears that there are five mill ponds on the Rumford River in its
On the main branch of the
course through the village of Mansfield.
stream, which rises in Sharon, there is a very small population, and it is
probable that little if any sewage finds its way directly into this stream
above the first mill pond in Mansfield. The westerly branch of the stream
rises in Foxborough, and receives a considerable quantity of sewage as it
passes through that town.
This stream discharges into the upper mill pond
at Mansfield, and consequently all of the ponds in the town are polluted by
sewage brought in by this stream. In addition to this pollution, a considerable quantity of sewage and manufacturing wastes is discharged directly
into the stream in

With regard

its

course through Mansfield.

to the manufacturing wastes discharged into the stream,

it

appears that these wastes consist very largely of acids, which are probably,

under ordinary conditions, very quickly diluted so greatly with the water
of the river as to be unrecognizable

numbers of

fish in the

;

but the cause of the killing of large

lower ponds recently was probably the discharge of

an excessive quantity of acid into the stream when the flow was very small.
It appears to be possible, without special difliculty, to keep all the sewage

and polluting matters out of the stream in the course of its flow through
Mansfield, by providing suitable cesspools or other receptacles for the
sewage until a system of sewerage is built by the town, and by providing
also a suitable place or places of discharge for manufacturing wastes from
the factories.

Even

if

this

should be done, the stream will

still

receive

considerable direct sewage pollution in Foxborough, and, under the

cumstances, cannot be regarded as a safe source of

ice

cir-

supply.

Plans for a system of sewage disposal have been prepared by the town
of Foxborough, but have not yet been carried out.

If

it

is

keep the Foxborough branch from polluting the upper pond in
ice might safely be collected from this pond.

Melrose.

An

possible to
]\Iansfield,

application was received from the board of health

of Melrose, Jan. 22, 1900, for advice relative to the use of Ell

Pond
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as a source of ice supply.

State

Board of Health

:

—

[Pub. Doc.

The following reply was made by
April

The

the

6, 1900.

State Board of Health has considered your application for advice

Pond in Melrose for domestic purposes,
and has caused examinations of the pond and its surroundings to be made
and samples of the water and ice to be analyzed. This pond receives the
drainage from a densely populated territory, and, while the removal of
the sewage of this region is provided for by the system of sewerage of the
as to the use of ice cut from Ell

town,

it is

evident that considerable polluting drainage enters the lake,

which would render

an unsafe source from which to take

it

Investigations which have thus far been

purposes.

ice for

made by

domestic

the Board,

however, indicate that ice cut from this lake may be safely used for domestic purposes by removing from the ice, after cutting, the first inch that
formed upon the pond, and all of that which formetl above this first inch

by snow or

rain or flooding,

forms under the

Board indicate

first

that,

inch.
if

and retaining for use only the clear

The

the ice of Ell

Pond

is

which

ice

made

results of the examinations

treated in this way,

it

the

b}'

may

be

safely used for domestic purposes.

North Adams. An application was received, June 8, 1900,
from the board of health of North Adams, for advice relative to the
use of the Cheshire lieservoir as a source of ice supply. The Board
replied to this application as follows

:

—

Aug.

2,

1900.

In response to your request for advice as to whether the Cheshire Reservoir would be a safe source of ice supply, the Board has caused the reservoir and

its

surroundings to be examined by

its

engineer and has examined

the results of analyses of several samples of the water.

The water-shed

of this reservoir

is

a large one, but

is

very sparsely

populated, excepting at the small vilhige of Berkshire near its
Careful examinations of the territory show that there

is

very

upper end.
danger

little

of direct pollution of the water at any place, under existing conditions.
There are two small factories on opposite shores of the reservoir, near its

middle, from which

it is

possible that

some

pollution

might

find

its

way

but such danger as there may be from these places can
be readily prevented, and in any case there appears to be an ample area of
reservoir above them, from which the ice can be taken, which will not be

into the reservoir

likely to receive

;

any pollution.

numbers of stum[)s and considerable quanmatters in its bottom, which probably have
organic
other
and
tities of mud
an unfavorable infiuenco upon the appearance, taste and odor of the water,
and foster organic growths and may affect the (luality of tiic ice but the

The

reservoir contains large

;

analyses show no evidence that the water

is

coniaininated by sewage.
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used for the storage of water by the mills on the stream

summer and fall seasons, so
when the reseiToir has become
filled again, is doubtless better than in the summer season.
While it has not been practicable since your application was made to
make any analyses of ice from this reservoir, the circumstances are such
below, and

is

generally drawn off during the

that the quality of

the water in winter,

that, in the opinion of the

Board, this reservoir would probably be a safe

source of ice supply'.

North Adams. An application was received, Sept. 4, 1900,
from the board of health of North Adams, for advice relative to the
quality of the ice supplied by the Hygeia Ice and Cold Storage
Company in that city. The Board replied to this application as
follows

:

—

Oct.

4,

1900.

In response to your request for advice as to the quality of the ice sup-

and Cold Storage Company of North Adams, the
Board has caused the works at which the ice is made to be examined and
samples of the water and of the ice to be analyzed.
It appears that, in the ordinary operation of the plant, water from the
city mains is first distilled, then boiled, subsequently filtered through a
filter of quartz and charcoal, and finally through a filter composed of
sponges, and then passed into the freezing cans; these are stated to be 11
by 22 inches, and 44 inches in depth. The cans are then immersed iu
brine, and all of the water is frozen.
The water which was being supplied from the city mains at the time
the examination was made contained but little organic matter and was free
from odor. Aual3'ses of samples of the ice showed the presence of a large
amount of free ammonia, especially near the core of the cake, and a faint
odor of phenol was found in the core. Examination of the tops of several
cakes showed the presence of soapy and oily matters, which evidently find
plied b}^ the H3'geia Ice

their

way

into the water of the tanks, but

it is

understood that the tops of

removed before the cakes are furnished for use.
As a result of its examinations, the Board is of the opinion that it is
desirable to make several changes in the method of operating the plant, iu
order to obtain from it an ice that will be satisfactory for use in drinking
the cakes are

does not appear to be necessary to

water.

It

tillation

and

a

filter

boiling,

of clean sand.

though there

may

The sponge

filter

the water after dis-

not be any objection to the use of

filter

is

not only unnecessary, but

its

use apparently results in adding considerable dirt and soapy matter to the
water, and injuring, rather than improving,

There

is

a considerable leakage of

sible that to this the

its

quality before

ammonia about

the plant,

it

and

is

frozen.

it is

pos-

presence of a large quantity of free ammonia in the
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The odor

leakage should be prevented.

of the

ice

resembles closely the odor found in some of the rooms of the Cold Storage

Company, and
so that odors
It

is

the two portions of the plant should be carefully separated,

may

not pass from the cold storage plant to the ice plant.

any

also very important that care be exercised at all times to keep

matter from finding

its

way

into the freezing cans through the cover of the

freezing tank.

There are certain disadvantages

in freezing all of the

water which

placed in the cans, because the impurities in the water are nearly

These impurities would

centrated in the last portion of the cake frozen.

be largely excluded

if

is

con-

all

a portion of the water should be allowed to remain

unfrozen.

probable that, by making the changes suggested and allowing a

It is

small portion of the water in the cake to remain unfrozen, an ice of excel-

from

lent quality for use in drinking water can be obtained

this plant.

The board of health of North Adams again applied to the State
Board of Health, Nov. 2, 1900, for its advice in relation to the ice
manufacturing plant of the Hygeia Ice and Cold Storage Company,
this company having made certain alterations in its mode of manufacture.
The Board replied to the application as follows
:

—

Jan.

In response to your application of

November

2, for

3, 1901.

further advice as to

by the Hygeia Ice and Cold Storage Company of North Adams, the Board has caused a further examination of this
It
ice plant to be made and samples of the water and ice to be analyzed.
the quality of the ice furnished

appears that several important changes have been made in the operation of

was given,

these works since the previous advice of the Board

important being the source of water supply, which
wells on the grounds of the ice

The use

supply, as formerly.

and more care

Company
from

shut

is

now two

is

company, instead of from the

of the sponge

filter

most

the

large tubular
city Avater

has been discontinued,

evidently exercised to keep the rooms of the Cold Storage

off

from the place where the

made and

ice is

to

keep dirt

falling into the freezing cans.

The

analysis of a sample of water collected from

as the source of water supply shows that the water

odorless and almost free from oi'ganic matter

hard, and

lias

evidently been at

subsequently well purified
ing the wells.

The

the freezing cans are
filtered,

filled

was found, upon

<jf

but

tlie

wells

now used

clear, colorless

water

is

and

excessively

some time highly polluted by sewage, but

in its ])assage

sanqjle

;

the;

is

tlirougli

the

ground before reach-

water collected from the hose through which

and
and odorless and

after the water has been distilled, reboiled

analysis, to be clear, colorless
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showed the presence of a

analysis

considerable quantity of free ammonia, which

101

may have been due

to the

escape of ammonia about the plant, or perhaps to the fact that the water
sample of the ice
is not quite completely purified by the distillation.

A

frozen at this plant, sent in by you, was found upon analysis to contain
considerable

ammonia

but the number of bacteria present was small, and

;

the analyses as a whole indicate that this ice as manufactured at present

may

safely be used for

all

domestic purposes.

The water from

the tubular wells

but

is

pui'ified,

its

character

tions surrounding the wells,

now used

liable to

for

making the

change with a change

and for these reasons

it is

ice is well

in the condi-

desirable that this

water be analyzed occasionally, to detect any deterioration in its quality.
The city water furnished from Notch Brook is of excellent quality, and

any uncertainty as to the character of the water used in making the ice
would be avoided by using the city water. The construction and arrangement of the freezing tanks makes it necessary that there should be considerable passing by workmen over the tops of the tanks but if the present
cai-e is continued, danger of serious injury to the ice from this cause will be
;

prevented.

Springfield.

An

application

was received June

7,

1900, from

the board of health of Springfield for the advice of the Board relative to the use of ice

from the

Board of Health replied to

Agawam

or Westfield River.

this application as follows

:

—

July

The

5, 1900.

In response to your request for advice as to the quality of ice taken from
Agawam or Westfield River for domestic purposes, the Board has

the

caused the source to be examined by one of

engineers and samples of

its

the ice to be analyzed.
It

appears that the

ice is

obtained from the old bed of the Westfield

River in West Springfield, about a mile above the junction with the Connecticut River,' and, while the direct flow through this channel

is prevented
upper end, the water of the Westfield River backs up into
The river receives crude sewage from the town of
it at its lower end.
Westfield and from sewers in West Springfield, and considerable pollution

by a dam

also

from

at its

mills along the course of the

of the ice taken

from

this

quantity of organic matter.

stream

source show that

;

it

The circumstances

and analyses of samples
contains a considerable
are such that the Boai'd

does not regard the source from which this ice is taken as a safe one from
which to take ice for domestic purposes, and advises that the ice collected
from this source sliould not be used where it will come in contact with food
or drinlvins; water.
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Tauxtox (H. p. Barstow). An application was received from
Henry P. Barstow of East Taunton, Oct. 2, 1900, for advice relative to the use of Dean Pond as a source of ice supply.
The Board
replied to this application as follows

:

—

Nov.

In response to your request of Oct.

2,

Dean Pond

in

1,

1900.

1900, for advice as to the quality

Taunton and the best method of
improving the quality of the water of the pond, the Board has caused the
pond and its surroundings to be examined and samples of the water and
of the water and ice from

ice to

The

be analyzed.
results of the examination

contains but
of the water

little
is

show that the water-shed

of this

pond

population, and the danger of direct sewage contamination

small.

however, that a large amount of apple

It appears,

pulp has in the past been discharged into the brook above the pond, and
carried down the brook and deposited in the pond near its upper end,
and that there is now a considerable depth of this material on the bottom
of the pond above the railroad.
It also appears that the presence of this
matter has affected somewhat the quality of the ice cut from the pond in
past seasons, but the Board is informed that the discharge of this matter
into the brook leading to the pond has now been discontinued.
If no more such material is discharged into the pond or into the stream
which feeds it, the quality of the water of the pond will probably improve,
and the effect of the presence of material now deposited there will become
much less noticeable. It is probable, also, that this matter Avill not have
a noticeable effect upon the quality of the ice that may be cut during the
coming winter. In case it should still be noticeable, further trouble can
doubtless be prevented by drawing off the pond and removing the objec-

is

tionable matter, or covering

Winchester.
Charles E.

An

Board replied

with clean gravel or sand.

application was received, Jan. 29, 1900, from

Hemingway

relative to the use of

it

of Winchester, for the advice of the Board

Wedge Pond

as a source of ice supply.

to this application as follows

:

—

Ai'uiL

In response to your application for advice as to the use of
in

Winchester as a

soui'ce of ice supply, tlic

tion of the proposed source

and

its

The

G, 1900.

Wedge Pond

Board has caused an examinat<^ be made and samples

surroundings

of the water and ice to be analyzed.

Wedge Pond

is fed chiefly by Horn Pond Brook, the water of which
pond near one end and flows out close to the place at which it
Horn Pond Brook receives the drainage from a densely popuhited
enters.
area, from which considerable pollution enters the brook.
While these

enters the
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conditions wonld render the pond an unsafe source of drinking water,
tlie

circumstances are sucli

tlaat it is

possible to obtain ice from this

pond

that can be used with safety by removing from the ice, after cutting, the

formed upon the pond and all of that which formed above
from snow or rain or flooding, and retaining for use only the
clear ice which forms under the first inch.
If the ice of Wedge Pond is
treated in this way, the ice thus retained can, in the opinion of the Board,
be safely used for domestic purposes.
fir'st

inch

tliat

this first inch,

Rules and Regulations for the Purpose of preventing the
Pollution and securing the Sanitary Protection of
Sources of Water Supply, in Compliance with Requests
FROM THE Authorities of Cities and Towns, under the
Provisions of Chapter 510 of the Acts of 1897.
Under the provisions of chapter 510 of the Acts of 1897, authorBoard of Health to make rules and regulations for

izing the State

preventing the pollution and securing the sanitary protection of
sources of water supply, requests were made during the year from

from the
Salem water board, July 13, 1900 from the mayor and aldermen
of Marlborough, Oct. 15, 1900; from the water board of Norwood,
Dec. 7, 1900; and copies of the rules and regulations made by the
State Board of Health were forwarded to these authorities, as provided by the Act.
the following authorities for such rules and regulations
;

:

Examination of Water Supplies.

[105]

EXAMINATION OF WATER SUPPLIES.
EXPLANATORY NOTE.
The systematic examination of
by the State Board of Health June

water supplies of Massachusetts was begun
and has been continued up to the present
time. The results of the investigations which were made during the first two years
were published in the special report of the Board upon the Examination of Water
Supplies (1890), and the results of examinations made in succeeding years have been
published injthe annual reports of the Board; beginning with the twenty-second antlie

1,

1887,

nual report (1890).
The special report upon the Examination of "Water Supplies contains descriptions
of each of the water supplies in the State existing at the date of that report, and the

and microscopical examinations of samples of water collected
from the principal sources of supply. The annual reports, beginning with the report for the year 1890, contain descriptions of all new works and the important
changes in existing works, together with the results of the chemical and microscopical examinations which have been made of the various sources of supply.

results of chemical

In the annual report for the year 1898 a brief description of the sources of supply
in cases where a knowledge of the conditions and the surroundings of the
source would assist materially in understanding and interpreting the analyses. In
the present report the descriptions of sources of supply have been omitted except in
a few cases where the sources are new and have not previously been described.
In certain cases, where several samples from one source have been analyzed during the year, and the results of the various analyses show no marked changes, the
results of the analysis of each individual sample have been omitted and only the
average of the results of all the analyses of the water of this source made during

was given

the year

is

given.

The average analyses of former years are generally omitted, except those of
sources in which there has been some very marked change in the character of the
water during the period covered by the examinations.
Microscopical examinations have been made of nearly all of the samples from
surface water sources which have been examined chemically. The results of these
examinations have been generally omitted in this report, except in cases where certain organisms which are known to have given trouble in water supplies by causing
disagreeable tastes and odors have been found in considerable numbers.
In this report, as in former reports, an alphabetical arrangement by towns has
been followed, the source of supply being tabulated under the name of the town
supplied, except that the description and analyses of the sources used for the supply
of the Metropolitan Water District are placed at the beginning. Waters not used
as sources of supply are tabulated under the name of the towns in which they are
situated. The analyses of samples collected from rivers not used directly as sources
of water supply are given in a subsequent chapter on the " Examination of Rivers,"
and the results are tabulated alphabetically by the name of the river.
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The method of making
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the chemical examinations has not been changed during

and such samples of ground water as contain
suspended matter are filtered through fllter-paper before determining the color, the
residue on evaporation, the albuminoid ammonia in solution and the oxj'gen consumed. Some ground waters which are perfectly clear and coloi'less when drawn
from the ground become turbid and colored on standing, in consequence of the oxidation of the iron which they contain. In these waters the residue on evaporation
is determined without filtration.
The color of the water is expressed by numbers, which increase with the amount
of color. The standards used are natural waters, the color of which has been accurately determined by comparing them with the nesslerized ammonia standards which
were described on page 531 of the special report upon the Examination of Water
Supplies (1890), and on page 329 of the annual report for 1892. By using natural
waters as standards for comparison, the apparent rather than the actual color is
obtained, as a natural water nearly always has a greater or less turbidity, which
gives the water the appearance of having a greater color than the water would have
if there were no turbidity.
The rainfall during the year 1900 was a little greater than normal, but it was very
being excessive in the winter and early spring months and
unevenly distributed,
very light during the remainder of the year, especially in the summer months, in
consequence of which the flow of streams was very small and many storage reservoirs used as sources of water supply were drawn to a low level. The groundwater level was also much lower than during an ordinary year.
Tables showing the daily rainfall at various places in the State, the average rainfall for a large number of years and the flow of some of the streams in the State,
are given in a chapter entitled " Water Supply Statistics and Flow of Streams."
the past year.

All surface waters

—

No. 34.]
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EXAMINATION OF WATER SUPPLIES.
Water Supply of Metropolitan Water

District.

During the year 1900 water was supplied from the Metropolitan
to the following cities and towns

Water Works

:

CITY OK TOWX.

—

110
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METROPOLITAN TTATER DISTRICT.
Chemical Exaviinalion of Water from the Quinepoxet River in Holden.
[Parts per 100,000.]

No. 34.]
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Ill

METROPOLITAN WATER DISTRICT,
Chemical Examination of Water -from Stillwater River in Sterling.
[Parts per 100,000.]

112
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METROPOLITAN WATER DISTRICT.
Chemical Examinatio7i of Water from the SoiUh Branch of the Nashua River
above Clinton.
[Parts per 100,000.]
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METROPOLITAN "WATER DISTRICT.
Chemical Examination of Water from Walker's Brook, Marlboro^ojh.
[Parts per 100,000.]

114
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[Pub. Doc.

METROPOLITAN "WATER DISTRICT.
Chemical Examinaiion of Effluent from the Walker'^s Brook Filter Beds, Marlborough.
[Parts per 100,000.]
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METROPOLITAN ^VATER DISTRICT.
Microscopical Examinalion of Water

from Sudbury

Reservoir, collected near the

Surface.*

[Number of organiems per

cubic centimeter.]

116
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METROPOLITAN' TTATER DISTRICT.
Chemical Examinntio7i of Water from Sudbury Beservoir, collected near the Bottom.
[Parts per 100,000.]

A

vegetable or unpleasant odor was deOdor, faintly vegetable or none, occasionnlly unpleasant.
Each analysis is the average of analyses of samplcB collected
veloped in all of the samples on heating.
weekly from the reservoir, near the gate-house. For monthly record of height of water in this reservoir, see table on page 128.

Chemical Examination of Water from Framingham Beservoir No.
[Parts per 100,000.]

3.

No. 34.]
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METROPOLITAX AVATER DISTRICT.
Chemical Examination of Water from Indian Brook,
Reservoir.
[Parts per 100,000.]

at

Head of Hopkinton

118
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METROPOLITAN

^W^ATER DISTRICT.
from Hopkinton

Microscopical Examiiiation oj Water

Doc.

Reservoir, collected near the

Surface.
[Number

[Pul).

of orgaDisnis per cubic centimeter.]
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METROPOLITAN WATER DISTRICT.
Chemical Examination of Water, from Hopkinlon Reservoir, collected near the
Bottom
Concluded.

—

Averages by Years,
[Parts per 100,000]
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METROPOLITAN "WATER DISTRICT.
Chemical Examination of Water from Ashland Reservoir, collected near
Surface.
[Parts per 100,000.]

the

,

EXAMINATION OF WATER SUPPLIES.
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METROPOLITAN T7ATER DISTRICT.
Microscopical Examination of Water

from Ashland

Reservoir, collected near the

Stirface.

[Number

of

organiems per cubic centimeter.]

July.

Day

of examination,

Number

of sample,

PLANTS.
DiatomacesB,
Cyciotella,

.

Algee,
ProtococcuB,

5

1

.

30339

Sept.

31129

20

3279

33562

122
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^METROPOLITAN

WATER

[Pub. Doc.

DISTRICT.

Chemical Examination of Water from Ashland Reservoir,
Concluded.

—

Averages by Years.
[Parts per 100,000.]

collected

near the Bottom
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METROPOLITAN WATER DISTRICT.
Chemical Examinatio7i of Water from Framingham Reservoir No.
[Parts per 100,000.]

2.

STATE BOARD OF HEALTH.
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METROPOLITAN TTATER DISTRICT.
Microscopical Examination of Water
[Number

Day

of sample,

May.

Jan.

Jlar.

1

1

4

29820

30335

31126

32785

of examination,

Number

from Framingham Reservoir No.

PLANTS.
Diatomaceae,

July.

Sept.

162

107

Asterionella,
Cyclotella,

Cyanophyceee,
Algse,

86

Protococcus,

ANIMALS.
Infusoria,

.

Dinobryon,

.

Vermes
Crustacea,

Cyclops,

2.

of organisms per cubic centimeter.]

.

JIiscellaiieou.1, Zoogloea,

Total,

Chemical Examination of Water from Lake Gochituate in Wayland,
[Parts per 100,000.]

Nov

No. 34.]
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METROPOLITAN WATER DISTRICT.
Chemical Examination of Water from Lake Cochituate in Wayland

Averages by Tears.
[Paris per 100,000

]

— Concluded.
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METROPOLITAN WATER DISTRICT.
Microscopical Examination of Water from Lake Cochittiate in Wayland-

Concluded.
[Number

of organisms per cubic centimeter.]

No. 34.]
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METROPOLITAN WATER DISTRICT.
Chemical Examination of ]raler from a Faucet
[Parts per 100,000.]

at (he State

House, Boston.

STATE BOAED OF HEALTH.
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METROPOLITAX WATER DISTRICT.
Chemical Examinalion of Water from Faticets in Revere.
[Parts per 100,000.]

Odor, faintly vegetable or none.

•

The Bamples were

collected

from faucets

in various parts of

the town.

Table showing Monthly Heights, in Feet, above

Mean Low

Storage Reservoirs of the Metroj)olitan Water Works,

Water

toere collected

during

the

Year 1900.

Water, of the Lakes and

from which Samples of

No. 34.]
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abingtox and rockland.

Watek Supply of

xVbixgtox and Rockland.

Chemical Examination of Water from Big Sandy Pond, Pembroke.
[Parts per 100,000.]

130
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ACTOX.
Chemical Examinalion of Water from Nagog Pond in Acton,
[Parts per 100,000.]
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ADAMS.
Chemical Examination of Water from Dry Brook Reservoir in
[Parts per 100,000.]

Adams and

Cheshire.

132
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AMHERST.

Water Supply

of Amherst.

— Amherst

[Pul).

Doc.

Water Company.

Chemical Examination of Water from Amethyst Brook Reservoir, Amherst.
[Parts per 100,000.]

Xo. 34.]
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ASHBURNHAM,
ASIIBURNIIAM.
Chemical Examination of Water from Upper Naukeag Pond.
[Parts per 100,000

]

STATE BOARD OF HEALTH.
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ATHOL.
Chemical Examination of Water from

Buckman

[Parts per 100,000.]

Bi'ook Reservoir, Athol.

No. 34.]
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ATTLEBOROUGH.
The

advice of the State Board of Health to S. O. Bigiicy

<Sc

Co.,

relative to the quality of the water of a well beneath their factory,

may

be found on page

7

of this volume.

The

results of analyses

of samples of water collected from this well are given in the following
table

:

—

{Jhemical Examination of Water from a Well at the Factory of S. 0. Bigney
Attleborough.
[Parts per 100,000.]

&

Co.,

STATE BOARD OF HEALTH.
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ATER.
Chemical Excmmialion of Water from the Well of the Ayer Water Works.
[Parts per 100,000.]

No. 34.]
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BEVERLY.
"Water Supply of Beverly.
(See also Salem.)

The advice of

the State Board of Health to the

town of Beverly,
Beverly water supply upon

relative to the eftect of the water of the

lead service pipes,

The advice of

may be found on page

9 of this

volume.

the State Board of Health to Dr. J.

M. Jackson of

Beverly Farms, relative to the use of the water of Gravel Pond in
Manchester for drinking purposes, may l)e found on page 9 of this

volume.

pond

The

are given

results of an analysis of a

under " Manchester,"

sample of water from

in a

tliis

subsequent portion of this

report.

Water Supply

of Billerica.

Chemical Examination of Water from the Wells of the Billerica Water Works.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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BI.ACKSTOXT:.

E.

I.,

may

be found on page 10 of this volume.

The

results of

analyses of samples of water collected from the sources of supply

of Woonsocket are given in the following table

:

—

Chemical Examination of Water from the Reservoirs oj the Woonsocket, B. /.
Water Works.
[Parts per 100,000.]

No. 34.]
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BRATVTREE.

"Water Supply of Braintree.
Chemical Examination of Water from the Filter-gallery of the Braintree Water
Works.
[Parte per 100,000.]

STATE BOARD OF HEALTH.
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BBATXTREE.
Chemical Examination of Water from Little Pond, Braintree.
[Parts per 100,000.]

No. 34.]
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Ul

BROCKTON.

Water Supply

of Brockton.

Chemical Examination 0/ Water from Salisbury Brook Storage Reservoir.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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BROCKTOX.
Microscopical Examination of Water from Salisbury Brook Storage Reservoir
Concluded.
[Number

—

of organisms per cubic centimeter.]

Apr. May.

July. Aug. Sept.

Dec.

ANIMALS,
Infusoria,

24

Dinobryon,

.

Peridinium,

.

Vermes,

177

.

Crustacea,

.

Cyclops,

Entomostracan ova.

Miscellaneous, Zooglcea,

Total,

10

111

183

Water Supply

353

248

24

5,576

94

463

3

2,268 1,161

of Brookline.

Chemical Examination of Water from a Faucet at the Low-service Pumping Station
of the Brookline Water Works.
[Parts per 100,000.]

No. 34.]
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CAMBRIDGE.

Water Supply

of Cambridge.

Chemical Examination of Water from Fresh Pond, Cambridge.
[Parts per 100,000.]

STATE BOAED OF HEALTH.
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CAMBKIDGE.
Microscopical Examination of Water from Fresh Pond, Cambridge,
[Number

of organisms per cubic centimeter.]
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CAMBRIDGE.
Chemical Examination ofWaierfrom Stony Brook Storage Reservoir, Waliham.
[Parte per 100,000.]

146
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CAMBRIDGE.
Microscopical Examination of Water from Stony Brook Storage Reservoir^ Waltham.
[Number

of organisms per cubic centimeter.]

No. 34.]
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CAMBRIDGE.
Chemical Examination of Water from

the Upjjer

[Parts per 100,000.]

Basin on Eobbs Brook.

STATE BOARD OF HEALTH.
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CAMBRIDGE.
Microscopical Examinalioyi oj Water from the Upper Basin

07i

Hobbs Brook-

Concluded.
[Xumber

of orgaDisms per cubic centimeter.]

1900.
Jan. Feb. Mar. Apr. May.

July. Aug. Sept.

ANIMALS.
Rhizopoda, Actinophrys,
Infusoria,

150

ChlamydomonaB,
Dinobryon,
Euglena,
Peridinium,
Uroglena,

Vermes,

Total

594 1,790

144

584 1,780

2

148

.

2

.

....

2di8cellaneoua, Zooglcea,

150

2

7

01

J

20

.

1,707 7,546 1,102

1,240 2,870 1,723

1,449 2,101

Chemical Examination of Water from the Lower Basin on Hobbs Brook, at Surface.
[Parts per 100,000.]
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CAMBRIDGE.
Microscopical Examination of Water from the
Surface.
[Number

Lower Basin on Hobbs Brooke

of organiBms per cnbic centimeter.]

at

150
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CAMBRIDGE.
Chemical Examination of Water from the Lower Basin on Hohbs Brook
[Parts per 100,000.]

at Bottom.
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CANTON,
Chemical Examination of Water from, the Well near Eenrxfs Spring,
[Parts per 100,000.]

Ca?il07i.

152

STATE BOAKD OF HEALTH.

[Pub. Doc.

CHESHIRE.
Chemical Examination of Water from the Neiu Reservoir of the Cheshire Water
Company on Kitchen Brook.
[Parts per 100,000.]
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CHESTER.

Water Supply of Chester.
Chemical Examination of Water from Austin Brook Reservoir,
[Parts per 100,000.]

154
ClilNTOX
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AXD LANCASTER.
Water Supply of Clixtox and Lancaster.

Chemical Examination of Water from a Faticet supplied from the Clinton Water
Works.
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COHASSET.
Chemical Examinalion of Water from the Tubular Wells oj the Cohasset Water

Company

in Films Meadow.

[Parts per 100,000.]
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CONCORD AND

lilNCOLX.

The advice of the
and others,

State

Board

of

relative to the use of ice

Junction for domestic purposes,

volume.

The

[Pub. Doc.

Health to George E. Russell

from Warner's Pond

may

at

Concord

be found on page 94 of this

results of an analysis of a sample of water collected

from the pond are given

in the following table

:

—

Chemical Examination of Water from Warner'^s Pond, Concord.
[Parts per 100,000.]

Odor, none, becoming faintly vegetable on heating.

The sample was

collected

from the south-

easterly portion of the pond, near the bridge leading to an island in the pond.

The advice

Board of Health to the superintendent of
Reformatory
at Concord, relative to certain prothe Massachusetts
posed sources of water supply for that institution, may be found on
page 28 of this volume. The results of analyses of samples of
water collected from tubular wells near the Reformatory and from
of the State

Nashoba Brook are given

in the following table

:

—

Chemical Examination of Water Jrom Tubular Test Wells near the Massachusetts
Reformatory and from Nashoba Brook, Concord.
[Parts per 100,000.]

No. 34.]
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Water SurrLY

of Cottage City.
Company.

— Cottage

157

COTTAGE CITY.
City

Water

Chemical Examination of Waterfrom the Sjjrings of the Cottage City Water Company.
[Parts per 100,000.]

158
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DEDHAM.

Water Supply

of Dedham.

— Dedham

[Pub. Doc.

Water Company.

UhemicalExaminationof Water from the Large Well of the Dedham Water Company.
[Parts per 100,000.]
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DEDHAM.
Chemical Examination of Water from the Tubular Well oj the

Company.
[Parte per 100,000.]

Dedham Water

STATE BOARD OF HEALTH.
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DRACUT.
of samples of water collected from the various test wells in the
valley of the brook are given in the following table

:

—

Chemical Examination oj Water from Tubular Test Wells at Dracut.
[Parts per 100,000.]

No. 34.]

Water
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EASTON.
Supply of North Easton Village District, Easton.

Chemical Examination of Water from the Well of the North Easton Village
[Parts per 100,000.]

District.

STATE BOARD OF HEALTH.
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FALL, RI^'LIR.

Water Supply

of Fall Riyer.

Chemical Examination of Water frovi North Watuppa Lake.
[Parts per 100,000.]
J

No. 34.]
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FALL RIVER.
Microscopical Examination of Water from North Wattippa Lake
[Number

of organiemB per cubic centimeter.]

— Concliuled.

STATE BOARD OF HEALTH.
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FAXL, ErS'ER.
Microscopical Examitialion of Water from South
[Number

Watuppa Lake.

of organisms per cubic centimeter.]
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Water Supply of Falmouth.

— Falmouth

165

falmouth.

Water Compaxy.

Chemical Examination of Water from the Wells of the Falmouth Water Company.
[Parts per 100,000.]
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FITCHBTJRG.
Chemical Examination of Water from Meetinghouse Pond, Westminster,
[Parts per 100,000.]

No. 34.]
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FRAMINGIIAM,
Chemical Examination of Water from the Filler-gallery of the Framingham Water
Concluded.
Company

—

Averages by Tears.
[Parte per 100,000.]

STATE BOARD OF HEALTH.
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Gardner-

Water Supply

of Gardner.

— Gardner

Water

[Pub. Doc.

Company,

Chemical Examination of Water jrom Crystal Lake, Gardner.
[Parts per 100,000.]
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GLOC^CESTER.
Chemical Examination of Water from Dike's Brook Storage Reservoir, Oloucesler.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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GLOUCESTER.
Microscopical Examination of Water
Gloucester

from

Dike^s Brook Storage Reservoir,

— Concluded.

[Number

of organisms per cubic centimeter.]

1900.
Apr.

July.

43

15

Aug.

ANIMALS
Infusoria,
Dlnobryon,
Peridinium,
Uroglena,

Vermes,

140
.

74

.

46
13

.

Anurea,

Miscellaneous, Zooglcea,

Total,

146

Chemical Examination of Water from Wallace Pond, Qloucester.
[Parts per 100,000.]

No. 34.]
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GLOUCESTER.
Microscopical Examination of Water from Wallace Pofid, Gloucester.

[Number

of orgaDisroB per cubic centimeter.]

STATE BOARD OF HEALTH.
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GRAFTOX.

Water Supply of Grafton.

— Grafton

[Pub. Doc.

Water Company.

The advice of the State Board of Health to the Grafton Water
Company, relative to taking a temporary additional water supply
from the Quinsigamond River, may be found on page 17 of this
volume. The results of analyses of samples of water from the
present source of supply and from the Quinsigamond River are
ffiven in the following; table

:

—

Chemical Examination of Water from Various Sources in Qrafton.
[Parts per 100,000.]

No. 34.]
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W.vTEii SurPLY OF Groton.

— Groton

173

GROTOX.
AVater Company.

Chemical Examination of Water from the Well of the Oroton Water Company.
[Paris per 100,000.]

174
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ha:mil,tox.
Chemical Examination of Water from, Springs and Test Wells in Hamilton.
[Parte per 100,000.]
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175

hardwick.
Hardavick.

The advice of the State Board of Health to the Geo. H. Gilbert
Manufocturing Comi)any, relative to the best method of protecting a
propo.sed source of water supply for the village of Gilbertville from
pollution,

may

be found on page 18 of this volume.

Chemical Examination of Water from a Tap in
[Parts per 100,000.]

Oilbertville.

176
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HAVERHILL.
The advice of the Board, relative to the location of a new pumping
station at Kenoza Lake, may be found on page 21 of this volume.
Chemical Examination of Water from Crystal Lake, Haverhill.
[Parts per 100,000.]
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HAVERHILIi.
Chemical Examination of Waler from Lake Saltonstall, Haverhill.
[Parts per 100,000.]

178
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HAVERHILL,.
Chemical Examination of Water from Johnson'' s Pond in Boxford and Oroveland,
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

179

HAVERHILL.
The advice

of the State Board of Health to the superintendent of

parks of Haverhill, relative to the quality of the water of a spring
and well in Winnekeni Park, used by the public for drinking purposes,

may

be found on page 21 of this volume.

The

results of

analyses of samples of water from these sources are given in the

following table

:

—

Chemical Examination of Water front a Spring and Well in Winnekeni Park,
Haverhill.
[Parte per 100,000.]

180

HINGHAM AND

STATE BOARD OF HEALTH.

[Pub. Doc.

HUL,!..

Chemical Examination of Water from Accord Po7id, Hingham

Averages by Years.
[Parts per 100,000.]

— Concluded.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

181

HTNGHAM AND HULL.
Chemical Examination of Water from Fulling Mill Pond, Eingham.
[Parts per 100,000.]

.

STATE BOAKD OF HEALTH.

182

[Pub. Doc.

HINSDALE.
Microscopical Examination of Water from the Storage Reservoir of the Eiyisdale
Fire DistHci.
[Number

of organisms per cubic centimeter.]

Aug.

April.

Day

of examination,

Number

of sample,

7

30377

.

25

31077

28

29

31874

32605

Dec.

31

33514

27

34231

PLANTS.
Diatonaacese,

Cyanophycese,

27

Microcystis,

Alg^e

146

140

Stanrastrum,

ANIMALS.
Rhizopoda, Actinophrys,
Infusoria,
DiDObryon,

.

....
....

Peridininm,

Vermes,

Polyarthra,

Miscellaneous, Zoogloea,

3,022

137

1

3,020

58
78

3,041

152

.

.

Total,

188

Water Supply of Holbrook.
(See Randolph.)

Water Supply of

Holliston.

— Holliston

Water Company.

Chemical Examination of Water from the Well of the Holliston Water Company.
[Parts per 100,000.]

No. 34.]

EXxVMINATIOX OF

WATER

SUPPLIES.

183

HOLLISTOX.
Chemical Examinalion of Water from the Well of the Holliston Water Company
Concluded.

Averages by Years.
[Parts per 100,000.]

—

STATE BOARD OF HEALTH.

184

[Pab. Doc.

hol,yok:e.
Microscopical Examination of Water from Whiting Street Storage Reservoir,
Holyoke.
[Number

of organisms per cubic centimeter.]

May. May.

Day

of examination,

Number

of sample,

.

.

22

28

3

23

26

2

30

26

Dec.

24

28

Asterionella,
Fragilaria,
.

Synedra,

1,135

514

830 3,078

1,114

16

350
100

1

52

104
372
230
66
496 2,640

194

.

Anabeena,

Aphanizomenon,
Olathrocystls,
Ccelosphseriura,

.

Algee,
Protococcus,

Kaphidium,
Scenedesmus,
.

ANIMALS.
Infusoria.

463

Dinobryon, .
Peridlnium, .
Tracbelomonaa,

Vermes,

.

.

Crustacea,

.

Cyclops,

Dapbnla,

Miicellaneoua, Zooglcea,

Total,

.

28

30001 30312 30800 31161 31342 31847 32826 32709 33075 33399 33813 34238

PLANTS.
Diatomacese,

Cyanophycese,

27

Aug. Aug. Sept

420

5,030

624

364

5,000

496

16

22
2

64
62

No. 34.]

EXAMINATION OF WATER SUPPLIES.

185

nOLYOKE.
Chemical Examination of Water from Wright and Ashley Ponds, Holyoke.
[Parte per 100,000.]

186

STATE BOAED OF HEALTH.

[Pub. Doc.

HOLTOKE.
The advice of the State Board of Health to the Deane Steam Pump
Company, relative to the quality of the water of certain wells for
drinking purposes, may be found on page 22 of this volume. The
results of analyses of samples of water collected

given in the following table

:

—

Chemical Examination of Water from the Wells of
X>any, Holyoke.
[Parts per 100,000.]

the

from the wells are

Deane Steam

Pump Com-

No. 34.]

EXAMINATION OF WATER SUPPLIES.

187

HUDSON.

Watek Supply

of Hudson.

Chemical Examination of Water from Gates Pond, Berlin.
[Parte per 100,000.]

188

STATE BOARD OF HEALTH.

[Pub. Doc.

HTJDSOX.
Chemical Examination of Water from Fosgate Brook, Berlin.
[Parts per 100,000.]

No. 34.]

EXAMIXATIOX OF WATER SUPPLIES.

189

kyde park axd miltox.
Water Supply of Hyde Park and Milton.
Hyde Park

—

AVater Company.

The advice of the State Board of Health to the Hyde Park AA^ater
Company, relative to the quality of the water furnished by the new
wells of the Hyde Park Water Company, located near ^Mother
Brook, may be found on page 22 of this volume. The results of
chemical analyses of samples collected from the new wells during a
pumping test are given in one of the following tables
:

CJiemical Examination of Water

from

the Wells of the

near the Neponset River.
[Parts per 100,000.]

—

Hyde Park Water Company

190

STATE BOARD OF HEALTH.

[Pub. Doc.

HYDE PARK AND MILTOX.
Chemical Exammaiion of Water from a System of Tubular Wells located in the
Valley of Mother Brook near the Boundary Line between Dedham aiid Hyde
Park.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

191

IPSWICH.
Chemical Examination of Water from the Storage Reservoir of the Ipswich Water
Concluded.
Works

—

Averages by Years.
[Parts per 100,000.]

192

STATE BOARD OF HEALTH.

[Pub. Doc.

KJNGSTOX.

Water Supply

of Kingston.

Chemical Exaniinatioyi of Water from the Wells of the Kingston Water Works.
[Parts per 100,000.]

No. 34.]

EXAI^nNATION OF

WATER

SUPPLIES.

193

LAWRENCE.
Chemical Examination of Water Jrom the Merrimack River after passing through
the Sand Filter of the Lawrence Water Works.
[Parts per 100,000.]

194

STATE BOARD OF HEALTH.

[Pub. Doc.

Chemical Exaviinatio7i of Water from the Distributing Reservoir of the Lawrence
Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

195
L.EE.

Chemical Examination of Water from the Lower Reservoir of the Berkshire Water
Comjjany.
[Parts per 100,000.]

STATE BOARD OF HEALTH.

196
IvENOX.

Water Supply of Lenox.

— Lenox

[Pub. Doc.

Water Company.

Chemical Examination of Water from the Storage Reservoir of the Lenox Water
Compayiy.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF AVATER SUPPLIES.

197

LEOMINSTER.

Water Supply

of Leominster

Chemical Examination of Water from Eaynes Reservoir, Leominster.
[Parts per 100,000.]

198

STATE BOARD OF HEALTH.

[Pub. Doc.

LEOMIXSTER.
Chemical Examination of Water from Fall Brook above the Fall Brook Reservoir.
[Parte per 100,000.]

No. 34.]

EXAMIXATIOX OF AVATER SUPPLIES.

199

LEOMINSTER.
Chemical Examination of Water from Fall Brook Reservoir, Leominster
Concluded.

Averages by Years.
[Parts per 100,000.]

—

200

STATE BOARD OF HEALTH.

[Pub. Doc.

LEOMINSTER.
Chemical Examination of Water from Fall Brook Reservoir, Leominster,
lected near the Bottom.
[Parts per 100,000.]

col-

No. 34.]

EXAMINATION OF WATER SUPPLIES.

201

LEXINGTON.
Chemical Examination of Water from the Wells of the Lexington Water Works.
[Parte per 100,000.]

202

STATE BOARD OF HEALTH.

LEKCOLiX.
Chemical Examination of Water from

[Pub. Doc.

the Distributing Reservoir of the Lincoln

Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

203
LOVTELL..

Water Supply
The advice of

the State

of Loavell.

Board of Health to the

relative to an additional water supply for that city,

pages 25 to 27 of this volume.

The

city of Lowell,

may

be found on

results of analyses of

samples

of water collected during the investigations, together with the results of analyses of

samples collected from the present sources of

supply, are given in the following tables

:

—

Chemical Examinatio?i of Water from the Merrimack River above Lowell.
[Parta per 100,000.]

204

STATE BOARD OF HEALTH.

[Pub. Doc.

L.O"SVEL.L..

Chemical Examination of Water from Tubular Wells in the Valley of River
Meadoio Brook.
[Parte per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

205

LOWELL.
Chemical Examination of Water from Tubular Wells in the Valley of the Merrimack River near the Pawtucket Boulevard.
[PartB per 100,000.]

206

STATE BOARD OF HEALTH.

[Pub. Doc.

liOWEIili.

Chemical Examinati07i of Water from Test Wells in the Valley of Beaver Brook,
above Collinsville.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

207

LUDLOW MANUFACTURING COMPANY.
page 28 of

this

volume.

The

results of an analysis of a sauq)le of

water collected from the well are given in the following table

:

—

Chemical Examination of Water Jrom the Well of the Ltidlow Manufacturing

Company.
[Parte per 100,000.]

STATE BOARD OF HEALTH.

208
liYXX

AXD

[Pub. Doc.

SAtJGUS.
Chemical Examination of Water from Birch Pond, Lynn.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

209

LYNN AND SAUGUS.
Chemical Examination of Water from Walden Pond, Lynn.
[Parts per 100,000.]

210

STATE BOARD OF HEALTH.

[Pub. Doc.

LTXN AND SAUGUS.
Microscopical Exanmiation of Water
[Number

from Walden Pond, Lynn

of organisms per cubic centimeter.]

— Concluded.

EXAMINATION OF WATER SUPPLIES.

No. 34.]

211

LYNN AND
Microscopical Examinaiion oj Water
[Number

from Olen

Leivis Pond,

SAUGTJS.
Lynn.

of orgaDisma per cubic centimeter.]

1900.
Feb.

Day

10

of ezaminatioQ,

Number

14

Mar. Apr. May.

15

11

13

PLANTS.
Dlatomaceee,

740

386

162

16

Aeterionella,
Meloelra,

Bynedra,

52
342
214

724

10

16

590

260 275
2
2

162

13

12

Clathrocystla,
.

290
28
254

1,746 459

280

1,376 245
100
368 204
2
10

144
186

100

.

Algee,

302 279
12

Anabnna,
CoeloBphserium,

12

29883 30177 30466 30954 31192 31537 31984 32494 32889 33241 33636 34022

of enmple,

Cyanophyceee,

9

July. Aug. Sept.

314

BcenedeemuR,

308

ANIMALS,
Infusoria,
Dlnobryon,
Eugleua,
Peridinium,

852

44

.

Trachelomonaa,

.

Uroglena,

Vermes,

201

100
664

.

44

.

Crustacea,

pr.

.

Cyclopa,

pr.

Dapbnla,

pr.

Miscellaneoui, Zooglcea,

Total,

.

20

756 1,106 666

388

1,004

278

20

10

14

728 2,096, 758

568

10

174

212
liT^STf

STATE BOARD OF HEALTH.

[Pub. Doc.

AXD SAUGUS.
Chemical Examinalion of Water from Hawkes Pond, Lynn.
[Parts per 100,000.]

No. 34.]

EXAIMINATION OF

WATEE

SUPPLIES.

213

LYNN AND SAUGUS.
Microscopical Examination 0/ Water from
[Number

Hawkes Pond, Lynn

of orgaoisms per cubic centimeter.]

— Concluded.

STATE BOARD OF HEALTH.

214
liTXX

AXD

[Pub. Doc.

SAUGTJS.

Chemical Exanmiation of Water Jrom the Saugus River at HowletVsDam, Saugus.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

215

MALDEN.

Water Supply

of Malden.

(See Metropolitan Water District, pages 109-128.)

Water Supply of Manchester.
Chemical Examitiation of Waterfrom the Large Well of the Manchester Water Works.
[Parts per 100,000.]

216

STATE BOAKD OF HEALTH.

mansfield "watek

[Pub. Doc.

stjppx.y district.

"Water Supply of Mansfield Water Supply District,
Mansfield.
Chemical Examinaiton of Water from the Well of the Mansfield Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF AVATER SUPPLIES.

217

MARBLEHEAD.

Water Supply

of ISIarblehead.

Chemical Examination of Water from Collecling Well No. 1 of
Water Works.
[Parts per 100,000.]

the

Marblehead

STATE BOARD OF HEALTH.

218

[Pub. Doc.

MARIOX.
Marion.

The advice of the

State Board of Health to

Edgar Welch and
towns of Marion,

others, relative to a proposed water supply for the

Wareham and

Mattapoisett,

may

be found on page 48 of this vol-

ume. The results of analyses of samples of water from the proposed sources of supply are given under " Wareham."

Water Supply

of Marlborough.

Chemical Examination ofWater from Lake Williams, Marlborough.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

219

MARLBOROUGH.
Chemical Examiyiation of Water from the North Branch of Millharn Brook, near tts
Entrance to the Millharn Brook Storage Reservoir, Marlborough
Concluded.

—

Averages by Years.
[Parts per 100,000.]

220

STATE BOAKD OF HEALTH.

[Pub. Doc.

MARLBOROUGH.
Chemical Examination of Water from

Mdlham Brook

borough.
[Parte per 100,000.]

Storage Reservoir, Marl-

EXAMINATION OF WATER SUPPLIES.

No. 34.]

221

MARLBOROUGH.
Microscopical Examination oj Water

Jrom Millham Brook Storage

Marlborough
[Number

liescrvoir,

— Concluded.

of organisms per cubic centimeter.]

Apr.

May

I

June.

Ang. Sept. Oct.

I

ANIMALS.
Infusoria,

28

218

244

Chliimydomonns,
Dinobryon,

244

.

Kuiiflena,

Peridiuium,

Vermes,

.

.

Crustacea,
Boemina,
Cyclops,

pr.

Miscellaneous, Zoogla?a,

Total,

pr,

pr.

50

12,165

386

5,506

156

430

451

1,292 1,479

Chemical Examination of Water from Millham Brook Storage Reservoir, Marlborough, collected near the Bottom.
[Parts per 100,000.]

STATE BOARD OF HEALTH.

222

MARSHFIELD.
AYateu SurrLY of Brant Rock, Makshfield.
Water Company.

[Pul).

— Bkaxt

Doc.

Rock

Chemical Examination of Water from the Well of the Brant Rock Water Company.
[Parte per 100,000

Odor, none.

The sample was

collected

from a faucet

at the

pumping

station.

Mattapoisett.

The advice of

the State

Board of Health

to

Edgar Welch and

others, relative to a pro})osed water supply for the towns of Matta-

and Wareham, may be found on page 48 of this
from the proposed sources of supply are given under " Wareham."
poisctt, ]Marion

volume.

The

results of analyses of samples of water

Water Supply of Maynard.
Chemical Examination of Water from White Pond, Maynard.
[Parts per 100,000

]

No. 34.]

EXAMINATION OF ^VATER SUPPLIES.

223

MEDFIELD.
Medfield.
Chemical Examination of Water from a Sjiring in Medfield.
[Parts per 100,000.]

224

STATE BOARD OF HEALTH.

[Pub. Doc.

>rEDFORD.
grounds for drinking purposes, may be found on page 48 of this
volume. The results of an analysis of a sample of water collected
from the well are oiven in the followino; table
:

Chemical Examination of Water from a Well
[Parts per 100,000.]

—

at Tufts College, Meclford.

.

Xo. 34.]

EXAMINATION OF AVATER SUPPLIES.

225

MEXnUEX.

Wateu

Sl ri'LY OF

Methuen.

Chemical Examination of Water from the Tubzilar Wells of the Melhuen Water
Works.
[Parts per 100,000.]

Odor, none,
from the wells.

The

first

and

last

samples were collected from a faucet in the town; the others,

Water Supply or Middleborough Fire

District,

MiDDLEBOROUGH
Chemical Examinalion of Water from the Well of the Middleborough Fire
[Parts per 100,000.]

District.

226

STATE BOARD OF HEALTH.

[Pub. Doc.

MIDDLKTON.

Water SurrLY or

jNIiddletox.

(See Danvers

)

"Water Supply of Milfoed and Hopedale.
Company.

— Milford

Water

Chemical Examination of Water from the Wells of the Milford Water Company.
[Parta per 100,000.]

Ko. 34.]

EXAMINATION OF WATER SUPPLIES.

AVater Supply of Millbuky.

— ]\Iillbury

mili.buky.

Water Company.

Chetnical Examination of Water from the Well of the Millbury Water
[Parts per 100,000.]

227

Company.

STATE BOARD OF HEALTH.

228

[Pub. Doc.

montague.
AVatei; Supply of Turner's

Falls Fire District, Montague.

Chemical Examinaiion of Water from Lake Pleasant, Montagxie.
[Parts per 100,000.]

.

EXAMINATION OF WATER SUPPLIES.

Ko. 34.]

229

NANTUCKET.
Microscopical Examinatio7i of Water
[Number

from Wannacomel Pond, Nantucket.

of organiems per cubic centimeter.]

Aug.

Day

Aug.

of examination,

Number

30627

of sample,

31793

Aug.

Aug.

Aug.

Aug.

17

21

24

28

32531

32555

2,160

3,660

3,256

3,680

2,160

3,660

3,256

3,680

32443

32462

2,680
2,680

32673

PLAN'TS.

Diatomacese,
Synedra,

.

.

Cyanophycese,
Anabeenn,

.

387

25

370

21

3,320
3,320
I

Algee,

16

.

16

Pandorlna,

ANIMALS.
Rhlzopoda, Actinophrys,
Infusoria,
Ceratlum,

.

Cryptomonas,
Dlnobryon,
Trachelomonns,

.

Vermes,
Crustacea,
Cyclops,
Dapbnia,

ifhcellaneoua, Zooglcea,

230

STATE BOARD OF HEALTH.

[Pub. Doc.

NANTUCKET.
Micruscupical Examination of Water from Wannacomet Pond, Nantucket

Concluded.
[Number

of organisms per cubic centimeter.]

—

No. 34.]

EXAMINATIOX OF WATER SUPPLIES.

281

NANTUCKET.
Chemical Examination of Water from Wannacomet Pond, after Filtration
[Parte per 100,000]

OCio

STATE BOAED OF HEALTH.

[Pub. Doo.

XAXTUCKET.
Microscopical Examinatioii of Water from
[Number

Wannacomel Pond,

of organisms per cubic centimeter.]

after Filtration.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

233

NANTUCKET.
Chemical Examination of Water from a Well near Wannacomei Pond, Nantucket.
[Ports per 100,000.]

234

STATE BOARD OF HEALTH.

[Pub. Doc.

XEEDHAM.

Water Supply
Chemical Examination of Waterfrom Well

of Needham.
Number 1

[Ports per 100,000.]

of the

Needham Water Works.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

235

NEW BEDFORD.
Water Supply of
Chemical Examination of Water from

Neav Bedford.
Little Quittacas

[Parte per 100,000.]

Pond, Lakeville.

STATE BOARD OF HEALTH.

236

NEW

[Pub. Doc.

BEDFORD.
Chemical Examination of Water from Oreat Quittacas Pond, Lakeville.
[PartB per 100,000.]

No. 34.]

EXAISONATION OF

WATER

SUPPLIES.

237

NEW BEDFORD.
Chemical Examination of Water from Long Pond, Lakeville.
[Parte per 100,000.]

238

STATE BOARD OF HEALTH.

[Pub. Doc.

NEWTON.
AYater Supply of Newton.
Chemical Exa7nination of Water from a Faucet at the Newton Water Works Pumping Station.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

239

NORTH ADAMS.
"Water Supply of North Adams.
Chemical Examination of Water from Notch Brook Storage Reservoir, North

Adams.
[Parte per 100,000.]

STATE BOAKD OF HEALTH.

240

[Pub. Doc.

xorthamptox.

Water Supply
The advice of the

State

of Northampton.

Board of Health to the

city of

Northamp-

ton, relative to a proposed additional water supply for that

be found on page 29 of this volume.

The

cit}'",

may

results of analyses of

samples of water from various sources, collected during the investigations,

and of samples from the present sources of supply, are

ofiven in the followins tables

:

—

Chemical Examination of Water Jrom the Middle Storage Reservoir on
Meadow Brook, collected near the Surface.
[Parte per 100,000.]

Roberts''

No. 34.]

EXAMIXATIOX OF WATER SUPPLIES.

241

NORTHAMPTON.
Chemical Examination of Water from Various Streams near Northampton.
[Parts per 100,000.]

242

STATE BOARD OF HEALTH.

[Pub. Doc.

north andover.

Water Supply of North Andover.
Chemical Examination of Water from Great Pond, North Andover.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

243

NORTHBOROUGn.

Water

Supply of Northborough.

Chemical Examination of Water from the Upper Reservoir of the Northborough
Water Works.
4
[Parte per 100,000.]

244

STATE BOAED OF HEALTH.

[Pub. Doc.

north brookfield.
AVater Supply of North BrooivField.
Chemical Examination of Water from Doane Pond, North Brookfield.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

Water Supply

of Northfield.

245

northfield.
Northfield Water Company.

Chemical Examination of Water from the Reservoir of the Northfield Water

Company.
[ParU per

100,000.]

246

STATE BOARD OF HEALTH.

[Pub. Doc.

XORTHFIELD SEMINARY.
Chemical Examination of Water from Perchog and Louisiana Brooks in Nortlifield
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

247

NORWOOD.
additional water suppl}', to be taken from driven wells in the valley

of Purgatory Brook,

The

may

be found on i)age 85

results of analyses of samples of water

of this volume.
from the present source

of supply and from the tul)ular test wells are given in the foregoing

and following tables

:

—

Chemical Examination of Water from Colburn Brook, Wesltoood,
[Parts per 100,000.]

248

STATE BOARD OF HEALTH.

[Pub. Doc.

NORTTOOD.
Chemical Examination of Water from a Group of Tubular Test Wells, collected
during a Pumping Test.
[Parts per 100,000.]

No. 34.].

EXAMINATION OF WATER SUPPLIES.

249

pal.mer fire district.

Water Supply of Palmer Fire

District.

— Palmer

Water

Company.
Chemical Examination oj Water from the Lower lieservoir of the Palmer Water

Company,
[Parts per 100,000.]

STATE BOARD OF HEALTH.

250

[Pub. Doc.

PEABODY.
Chemical Examinalion of Water from Spring Pond, Peabody.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

251

PEABODY.
Chemical Examination of Water from a Spring supplying the Shoe Shop of J. H.
Hammond, in Peabody.
[Parts per 100,000.]

STATE BOARD OF HEALTH.

252

[Pub. Doc.

PEMBROKE.
Chemical Examination of Water from Oldham Pond, Pembroke.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

253

PITTSFIELD.
Chemical Examination of Water from Sacket Brook in the Vicinity of the Pumjnng
Station of the Pittsfield Water Works.
[Parle per 100,000.]

254

STATE BOARD OF HEALTH.

[Pub. Doc.

PITTSFIELD.
Chemical Examination of Water from Hathaway Brook Reservoir,
[Parts per 100,000.]

Pittsfield.

No. 34.]

EXAIVUNATION OF

WATER

SUPPLIES.

255

PLYMOUTH.

Water Supply of Plymouth.
Chemical Examination of Water from Little South Pond, Plymouth,
[Parts per 100,000.]

256

STATE BOAED OF HEALTH.

[Pub. Doc.

prottxcetowx.

Water Supply of Provincetown.
Chemical Examination of WaXerfrom the Open Basin of Provincetown Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

257

READING.

Water Supply of

Reading.

Chemical Examination of Water from the Filter-gallery of the Reaxling Water
Works.
[Parts per 100,000.]

258

STATE BOARD OF HEALTH.

[Pub. Doc.

READING.
Chemical Examination of Water from Readiyig Filler-gallery after passing
through the Mechanical Filter.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.
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ROCKPORT.

Water Supply

of Rockport.

Chemical Examination of Water from Cape Pond, Rockport.
[Parts per 100,000.]

260

STATE BOARD OF HEALTH.

ROCKPORT.
Microscopical Examination of Water from Cape Pond, Rockp)ort
[Number

of organiams per cubic centimeter.]

[Pub. Doc.

— Concluded.

No. 34.]

EXAMINATION OF WATER SUPPLIES.
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saxem and beverly.
Water Supply of Salem and Beverly.
Chemical Examination of Water from

Wenham Lake

[ParU per

100,000.]

in Beverly

and Wenham.

.

.

.

STATE BOARD OF HEALTH.
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AND

SAXiEM

BEVERLiT.

Microscopical Examination of Water from
[Number

Day of examination,
Number of sample,

Asterionella,
Cyclotella, .
Fragilaria, .
Melosira, .
Tabellaria,

Wenham Lake

in Beverly

and Wenham.

of organisms per cubic centimeter.]

10
.

PLANTS.
DiatomacesB,

14

10

28

Apr.

Sept.

12

11

14

11

29885 30174 30432 30799 30983 32874 33255

12

33645 34015

836

2,432

2,278

829

936

272

150

664

1,958

560
50

1,8

1,990
65
5

704
27

52

18

5
141

1

14
18

33
185

25
72

478
86
4
84
280

72

17
109

531
96

622
46
58
992
230

144
340

Cyanophyceee,
Anabeena, .
AptiaDizoroenoD,

Algee,

[Pub. Doc.

.

ProtococcuB,

35

250

29

220
27
2

60

13

95

60

13

92

2

ANIMALS.
Infusoria,

.

Mallomonas,
Uroglena,

.

Vermes,
Crustacea,

Cyclope,

Miscellaneous, Zougloea,

Total,

915

Chemical Examination of Water from

2,486

2,297

956

413

709

1,967

Longham Brook in Beverly and Wenham.

[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.
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SAUQUS.

Water Supply of

Saugus.

(See Lynn.)

Water Supply of Sharon.
Chemical Examination of WaXer fror)x the Well of the Sharon Water Works.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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[Pub. Doc.

sot7thborough.
Water Supply of St. Mark's School, Southborough.
State Board of Health to the St. Mark's School,
to the quality of the water supply of the
relative
Southborough,
at
The results of an
school, may be found on page 40 of this volume.
analysis of a sample of water collected from the well from which the

The advice of the

supply

is

taken are given in the following table

Chemical Examination

of

Water from a Well

at St.

[Parts per 100,000.]

:

—

Mark's School, Southborough.

Xo. 34.]

EXAMLXxVTIOX OF

WATER

SUPPLIES.

265

southbridge.

Water Supply
The advice of

Company

of American Optical Company, Southijridge.
the State

Board of Health to the American Optical

of Southl^ridge, relative to the quality of the water of cer-

may be
found on page 41 of this volume. The results of analyses of samples
of water collected from the wells are given in the following table
tain wells used as sources of water supply for their factory,

:

Chemical Examination of Water from the Wells
Optical

at the

Company, Southbridge.
[Parte per 100,000.]

Works of

the

—

American

266

STATE BOAED OF HEALTH.

[Pub. Doc.

south hadley.
"Water Supply of South Hadley Falls Fire District, South
Hadley.
Chemical Examination of Water from Leapvig Well Reservoir, South Hadley.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.
Water Supply of

The advice of the

State

267

springfield and ludloav.
Springfield and Ludloav.

Board of Health

to the city of Springfield,

and to the improvement of the present sources of supply, may be found on page

relative to an additional water supply for that city

42 of this volume.
Chemical Examination

of

Water from Ludlow Reservoir,

[Parts per 100,000.]

268

STATE BOARD OF HEALTH.

[Pub. Doc.

SPRINGFIELD AND LTTDLO^V.
Microscoj)ical ExamiJiation of Watei- fi'om

[Number

Ludlow

of organisms per cubic centimeter.]

Reservoir.

.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

269

SPRINGFIELD A>T> LUDLOW.
Microscopical Examination of Water
[Number

from Ludlow Reservoir

— Concluded.

of orgaDisma per cubic centimeter.]

1900.

Day

of examination,

16

26

SO

6

15

20

28

4

Dec.

Dec.

Dec.

11

18

26

I

Number

of sample,

33306 33448 33478 33573 33661 38703 33810 33898 33987 34113 34209

.

PLANTS.
Dlatomaceee,

32

Asterionella,
MeloBira,

Bynedrn,

Cyanophyceee,

.

Anaba-na,
CcElosphoerium,

Al^ee,
Cosraariura,

ProtococcuB,

.

49

322

216

270

STATE BOARD OF HEALTH.

SPRINGFIELD AND

[Pub. Doc.

L,L"DL,OW.

Chemical Examinaiion. of Water from

the

Works

Receiving Basin of the Springfield Water

at Ludloiu.

[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

211

SPRINGFIELD AND LUDLOW.
Chemical Examination of Water from Chajnn Pond, Ludlow.
[Parts per 100,000.]

1

272
SPRIN'GFIELD

STATE BOARD OF HEALTH.

[Pub. Doc.

ANB LUDLOW.

Chemical Examination of Water from Five Mile Pond, Springfield-

Averages by Years.
[Parts per 100,000.]

Concluded.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

273

SPRINGFIELD AND LVDLOW.
Chemical Examination of Water from Swift River
[Parts per 100;000.]

at

Enjield ayid Prescott.

STATE BOAKD OF HEALTH.

274

SPRIXGFIELD AXD LVDLOTr.
The advice of the State Board of Health

to the

[Pub. Doc.

board of health of

Springfield, relative to the use of Westfield River as a source of ice

supply,

may

be found on page 101 of this volume.

The advice of the Board, relative to the quality of the water of
two springs used by the pul)lic for drinking purposes, may be found
on page 47 of this volume. The results of. analyses of samples of
water collected from these springs are given in the following table

:

—

Chemical Examination of Water from Dickinsoi's and Ingersoll Grove Springs^
Springfield.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

275

STOXEIIAM.

Water Supply

of Stoxeham.

(See Wakefield.)

Water Supply of Stoughtox.
Chemical Examination of Water from the Well of the Stoughton Water Works.
[Parts per 100,000.]

276

STATE BOARD OF HEALTH.

TAUNTON.
Chemical Examiyiatioyi of Water from Assawompsett Pond, Lakeville

Averages by Years.
[Parts per 100,000.]

[Pub. Doc.

— Concluded.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

277

TAUNTOX.
Chemical Examination of Water from Bean Pond, Taunton.
[Tarts per 100,000.]

278

STATE BOAKD OF HEALTH.

[Pub. Doc.

"WAKEFIELD AXD ST0XEHA:M.
Chemical Examination of Water from Crystal Lake, Wakefield-

Averages by Years.
[Parts per 100,000.]

Concluded.

No. 34.]

EXAMINATION OF WATER SUPPLIES.

279

"WALTHAM.

Water Supply

of Waltiiam.

Chemical Examination of Water from the Well and Filter-gallery of the Waltham
Water Works.
[Parts per 100,000.]

280

STATE BOARD OF HEALTH.

[Pub. Doc.

TVALTHAM.
Chemical Examination of Water from the Distributing Reservoir of the Waltham
Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

Water Supply

281

"WARE HAM.
of Onset Bav Fire District, Wareham.
Onset Water Company.

—

Chemical Examinatioyi of Water from Jonathan's Pond, Wareham.
[Parte per 100,000.]

STATE BOARD OF HEALTH.

282

[Pub. Doc.

WATERTOWN.

Water SuprLY

of Watertown.

(See Metropolitan Water District, pages 109-128.)

Water Supply of Wayland.
Chemical Examinatioti of Water from the Filter-gallery of
Works.
[Parts per 100,000.]

the

Wayland Water

No. 34.]

EXAMINATION OF WATER SUPPLIES.

283
"WHEBSTER.

Water Supply

of Webster.

Chemical Examination of Water from the Well oj the Webster Water Works.
[Parts per 100,000.]

284

STATE BOARD OF HEALTH.

[Pub. Doc.

WELLESLEY.
Chemical Examination of Water from the Well of the Wellesley Water Works at
Williams Spring.
[Parts per 100,000.]

No. 34.]

EXAlVnXATION OF

WATER

SUPPLIES.

285

we8tborough.

Water Supply of Westborough.
Chemical Examination of Water from a Faucet supplied from the Westborough
Water Works.
[ParU per

100,000.]

STATE BOARD OF HEALTH.

2S6

[Pub. Doc.

"WESTFIELiD.
Chemical Examination of Water from Tillottson Brook in Oranville.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

287

west springfield.

Water Supply of West Springfield.
Chemical Examination of Water from the Storage Reservoir on Darby Brook.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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WEST

[Pub. Doc.

SPRINGFIELD.'

be found on page 52 of this volume.

The

results of analyses of

samples of water collected during the investigation are given in the
following table

:

—

Chemical Examination of Water from the Present and Proposed Sources of Supply
of the Southworth Company, Mittineague.
[Parte per 100,000.]

The first two samples were collected
Odor of No. 33418, faintly earthy; of the others, none.
from the springs from which the present supply is obtained; the last two, from two springs located a
Bhort distance north of the Boston & Albany Railroad, from which It was proposed to obtain an additional supply.

Water Supply

of Weymouth.

Chemical Examination of Water from Great Pond, in Weymouth.
[Parts per ;00,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

289

TTHITMAX.

Water Supply of Whitman.
Chemical Examination of Water from the Filter-gallery of
Works.
[Parts per 100,000.]

the

Whitman Water

290

STATE BOARD OF HEALTH.

'will.iamsto'wx.

Water Supply of Williamstown.
,

[Pub. Doc.

— Willi amstoavn

Water

Company.

Chemical Examination of Water from the Sources of Supply of the Williamstown
Water Company.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF ^VATER SUPPLIES.

291

W^INCHENDON.
White Bros, of Wiii-

The advice of the State Board of Health to
chendon Springs, relative to the quality of the water of a spring
used by the pul)lic for drinking purposes, may be found on page 52
The results of an analysis of a sample of water colof this volume.
lected from the spring are given in the following table

Chemical Examination of Water from a Sj)ring
[Parts per 100,000.]

at

:

—

Winchendon Springs.

292

STATE BOARD OF HEALTH.

[Pub. Doc.

WINCHESTER.
Chemical Examination of Water from the South Reservoir of the Winchester Water
Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

293

WINCHESTER.
Chemical Examination of Water from the Middle Reservoir of the Winchester Water
Works
Concluded.

—

294

STATE BOARD OF HEALTH.

[Pub. Doc.

^VOBUHX.

Water Supply

of Wobuen.

Chemical Examination of Water from the Filter-gallery of the Woburn Water Works.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF

AV ATER

SUPPLIES.

295

^VOBURN.
Chemical Examination of Water from Horn Pond, Wobtirn.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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[Pub. Doc.

WOBLTRN.
Microscopical Examination of Water
[Number

from Horn Pond, Wobum.

of organisms per cubic centimeter.]

Apr. May.

Day

of ezaminatiOD,

Number

of sample,

.

.

18

23

22

18

17

Aug. Aug. Sept,

21

22

2

25

Dec.

25

1

20

29975 30264 3068o'31036 31280 31813 32343 32590 33060 33420 33847 3415T

PLANTS.
Diatomaceee.

29

152

Aeterionella,
Cyclotella, .
Fragilaria, .
Meloslra,

220

2,308 9,342

149

1,524 5,760

900

56
14

216
86

198
40 3,280

216
397
44

1

37

.

Anabsena,
Coelospbaeriura,

.

Algse,

38 279

105

Protococcus,
Stauraetrum,

260

428

240
20

428

14

3,348 1,832

3,344 1.832

ANIMALS,
Infusoria,

22

146

1,044

26
120

1,010

Chlaraydomonae,
32

Epietylis,

Peridinlum,

.

L'roglena,

Vermes,

.

Crustacea,

pr.

.

Cyclops,

Daphnia,

MlscellaneouH, Zougloea,

3|

3

I

Total,

.

189

244

2,321 9,520

825
381
3

510

Bynedra,

CyanophycesB,

220

1,308

321

3,708 2,270

928

Ko. 34.]

EXAMINATION OF AVATER SUPPLIES.
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WORCESTER.

Water Supply

of 'Worcester.

Chemical Examination of Water from. Lyiide Brook Storage Reservoir.
[Parts per 100,000.]

298

STATE BOARD OF HEALTH.

[Pub. Doc.

WORCESTER.
Microscopical Examination of Water
[Number

from Lynde Brook Storage

of organisms per cubic centimeter.]

Beservoir.

No. 34.]

p:xamination of

water

supplies.

299

\VORCESTER,
Chemical Examination of Water from Keiit Reservoir on Kettle Brook, in Leicester
Concluded.

—

Averages by Years.
[Parts per 100,000.]

STATE BOARD OF HEALTH.

300

[Pub. Doc.

"WORCESTER.
Chemical Examinatio7i of JVaier from Tainuck Brook Storage Reservoir.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF WATER SUPPLIES.

301

WORCESTER.
Microscopical Examination of Water
[Number

Jrom Tatnuck Brook

of organiBms per cubic centimeter.]

Storage Reservoir.

EXAMINATION OF RIVERS.
[303]

EXAMINATION OF ER^ES.

During the year 1900 examinations have been made monthly
of the waters of the Assabet, Bhickstone, Charles, Hoosick, Housatonic, Merrimack, Nashua, Neponset, Saugus, Sudbury and Westfield rivers and some of their principal tributaries, and during the
summer months of the waters of the Chicopee, Connecticut, French,
Millers, Nemasket, Quinebaug, Salisl)ury Plain, Shawsheen, TaunOccasional
ton and Ten Mile rivers and their principal tributaries.
examinations have also l)een made of other streams in the State.

The

results of the examinations will generally be

alphabetically

by

found arranged

rivers in the pages which follow, but

some of them

are given on the preceding pages in the examinations of water supplies, as follows

:

—

Page

Merrimack

at Lowell,

203

..........

Merrhiiack at Lawrence,

192

Nashua

112

at Clinton,

Quinepoxet

Saugus

at

at

Holden,

110

Montrose,

213

Stillwater at Sterlino:,

Sudbury

The

at

Ill

Framingham,

122

tlow of streams for the 3ear as a whole

but the distribution was very uneven.

was

large, but during the

tion all v low.

The

was about normal,

flow during the spring

remainder of the year the flow was excep-

STATE BOARD OF HEALTH.
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ASSABET

[Pub. Doc.

RrST;R.

AssAEET River.
(For special examination of Assabet River, see Concord
Chemical Examination of Water from

Area

River.')

Assabet River, below the Sewage Filtration

at Westborongh.

[Parts per 100,000.]

No. 34.]

EXAMINATION OF RIVERS.
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ASSABET RIVER.
Chemical Examination of Water from Assabet River,
[PartB per 100,000.]

beloiu

Maynard.

308

STATE BOARD OF HEALTH.

[Pub. Doc.

BLACKSTONE RIVER.
Worcester Sewage Purification Works.
Abstract of Analyses of Sewage and Effluent

made by

the City of Worcester.

[Taken from the annual report of the superintendent of sewers of the
year ending March 31, 1901.]
[Parts per 100,000.]

city of

Worcester for the

No. 34.]

EXAMINATION OF RIVERS.

309

BLACKSTONE RIVER.
Worcester Sewage Purification
[Ports per 100,000.]

Works—

Concluded.

310

blackstone

STATE BOAED OF HEALTH.

[Pub. Doc.

ri^^:r.

Averages of Chemical Analyses of AVatek from the Blackstone River
FOR THE Years 1888 to 1900, inclusive.
Blackst07ie River bet^veeti Mill

Brook Chaniiel and
[Parts per 100,000.]

the

Sewage Precipitation Works.

.

No. 34.]

p:xamination of kiyeks.

311

Br^ACKSTONE RIVER.
Averages of Chemical Analysks of Water from the Blackstone Riveu
FOR Six Months, from June to November, 1887 to 1900, inclusive.
Blackstone River between Mill Brook Channel and the Sewage Precipitation Works.
[Parte per 100,000.]

Albcminoid
Ammonia.

Residue on
Evaporation.

June-Nov.,
•'
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

"

"

1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900

0.91
0.76
0.86
1.14
1.10
0.52
0.40
0.66
0.49
0.51
0.85
0.33

9.92
17.42
20.75
16.98
16.93
14.17
12.90

26.45
17.42
34.38
16.48

0.14'

0.05

3.03
5.59
6.30
4.55
4.76
4.50
2.93
7.68
5.62
10.60
3.38

.2686
.2658
.3980
.2107
.4913
.3547
.1480
.0548
.0613
.0780
.1130
.0857
.2583
.1068

.1741
.1112
.1430
.1246
1950
.1433
.0588
.0380
,.0414
1.0415
j.0674

.0619
'.0788
i.0518

.0557
.0772
.0673
1127
1.0708
.0240
.0236
.0243
j.0282
.0362
.0260
.0390
.0210

.0555
.0658
.0573
.0823
.0725
.0348
.0144
.0171
.0133
.0312
.0359
.0398
.0308

1.35
1.50
1.32
1.07
2.29
2.43
1.01
0.74
0.92
0.97
0.89
0.96
1.55t
1.03

.0160
.0382
.0177
.0250
.0192
.0227
.0115
.0115
.0163
.0147
.0090
.0053

.0041
.0026
.0015
.0037
.0108
.0015
.0005
.0006
.0015
.0024
.0010
,0050t .0004
.0107 .0012

Blackstone River below Sewage Precipitation Works.
June-Nov., 1887

0.91

••

"

"

"

0.76
0.86
0.97
1.05
0.63
0.51
0.40
0.71
0.30
0.73
0.23
0.14*
0.22

'•

"

"
"

"
"

"
"
"

1888
1889
1890

"
"
"
"
"
"

1891
1892
1893
1894
1S95
1896

"

1897,

"

1898
1899
1900

"
"

i

11.36
22.25
26.80
30.00
29.30
22.15
26.03
25.98
25.63
44.02
24.57

3.10
6.60
7.75
7.13
5.86
5.18
6.53
4.97
6.7.3

9.67
4.48

i.2686
1.2668
;.3980
'.2907
1.6367
.5240
.5680
.6189
.3246
.2831
.3650
.3064
1.5251
.4430

.1741
.1112
,1430
,1492
.1508
,1810
,1453
.1390
.0898

.0883
.0958
.0900
.1113
.0597

.0898
.1122
.0868
.1707
.1249

i.0600
'.0782
1.0560
!.0912
'.0612

,0557
,0772
,0722

Blackstone River at Uxbridge.
June-Nov., 1887,

.0555
.0658
.0770
.0625
.0852
.0553
.0277
.0301
.0298
.0340
.0308
.0795
.0628

1.35
1.50
1.32
1.46
2.61
3.13
2.76
2.63
1.86
2.10
1.61

1.55
3.26
2.13

.0160
.0382
.0177
.0270
.0233
.0137
.0285
.0212
.0267
.0217
.0207
.0132
.0108*
.0110

.0041
.0026
.0018
.0040
.0050
.0126
.0071
.0063
.0118
.0063
.0119
.0068
.0145

312

STATE BOARD OF HEALTH.

[Pub. Doc.

BLACKSTONE RIVER.
Chemical Examination of Water from Blackstone River, between
[Parts per 100,000.]

No. 34.]

EXAMIXATIOX OF RIVERS.

313

BLACKSTOXE RIVER.
Mill Brook Channel and the Worcester Sewage Precipitation Works.
[Parts per 100,000.]

314

STATE BOAED OF HEALTH.

[Pub. Doc.

BLACKSTOXE RIVER.
Chemical Examinatio7i of Water from Blackstone Biver, at Uxbridge.
[Parts per 100,000.]

No. 34.]

exa:\iixatiox of rivers.

315

charles river.
Charles River.
Chemical Examination of Water from Charles River, below Mi/fjrd.
[Parts per 100,000.]

316

STATE BOARD OF HEALTH.

[Pub. Doc.

CHARLES RIVER.
Chemical Examination of Water from Charles River, opposite the Filter-gallery of
the Brookline Water Works, at West Roxbury.
[Parts per 100,000.]

No. 34.]

EXAMINATION OF PJVERS.

317

CHICOPEE RIVER.
CiiicorEE River.
Chemical Exaininatio7i of Water from the Quahong River, above Palmer.
[Parts per 100,000.]

STATE BOAED OF HEALTH.
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CHICOPEE

[Puh. Doc.

RI%TER,

Chemical Examination of Water frorn Swift Hive?;
[Parts per 100,000.]

at Barrett''s Junction.

No. 34.]

EXAMINATION OF RIVERS.

319

CHICOPEE RIVER.
Chemical Examinalion of Water from Ware River, below Ware.
[Parts per 100,000.]

320

STATE BOARD OF HEALTH.

[Pub. Doc.

CONCORD RIVER.
CoxcoRD River.
The following analyses of samples collected from the Concord
made in connection with an investigation of the sanitary condition
tion were given in a special report of the Board in 1901, House
Chemical Examinations of Water from the Sudbury
[Parts per 100,000.]

EXAMINATION OF RIVERS.

No. 34.]

321

CONCORD Rm:R.
Concord River.
River and

its

main

tributaries, the

Sudbury and Concord
Document No. 1380.
of the

River, between Saxonville

Sudbury and Assabet rivers, were
The results of the investiga-

rivers.

cmd Farm Bridge, Wayland.
[Parte per 100,000.]

AUMOMIA.

322

STATE BOAED OF HEALTH.

[Pub. Doc.

COXCOTJD EFTER.
Chemical Examination of Water from the
[Parts per 100,000.]

No. 34.]

EXAMIXATIOX OF RIVERS.

323

CONCORD RIVER.
SudOuri/ River, between Wayland and Concord.
[Parta per 100,000.]

AMMONIA.

324

STATE BOARD OF HEALTH.

[Pub. Doc.

COXCORD RIVER.
Chemical Examination of Water from
[Parts per 100,000.]

No. 34.]

EXAMINATION OF RIVERS.

395

CON'CORD RIVER.
the Assabet River, at Various Points.
[Pnrts per 100,000.]

Ammonia.

320

STATE BOARD OF HEALTH.

[Pub. Doc.

COXXECTTCUT RIVER.
Connecticut River.
Chemical Examination of Water from the Connecticut River, at Northfield Farms.
[Parts per 100,000.]

No. 34.]

EXAMIXATIOX OF RIVEKS.

327

DEERFIELD RIVER.
Deerfield Eiver.
Chemical Examinalion of Water from the Deerfield Eiver, at
[Parts per 100,000.]

Colrai7i.
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HOOSICK RIVER.
HoosiCK River.
Chemical Examinatioji of TT ater from the South Brayich of the Hoosick River, near
Us Confluence ivith the North Branch at North Adams.
[Parts per 100,000.]

No. 34.]

EXAMIXATION OF RIVERS.
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HOOSICK

RIVTIR.

Chemical Examination of Water from the Hoosick River, at North Adams.
[Parts per 100,000.]

J30

HOOSICK
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ErV'^ER.

Chemical Examination of Water from the Hoosick River, at Williamstown
Concluded.

Averages by Years.
[Parts per 100,000.]

—

No. 34.]
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HOUSATONIC RIVER.
Chemical Examination of Water from the West Branch of the Housatonic River, at
Piltsfield.
[Parte per 100,000.]

332
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HOUSATONIC KIVER.
Chemical Examination of Water from the Housatojiic Biver,
[Parts per 100,000.]

at

New

Lenox.

No. 34.]
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HO us ATONIC
Chemical Examinalion of Water from the Eotisatonic River, at
[Parts per 100,000.]

RrVTER.

Sheffield.
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MERRIMACK

[Pub. Doc.

Rr\T:R.

In order to coDipare these results with similar ones obtained in

previous years, another table

presented, which shows the increase

is

in impurities as the water passes

rence, as given in the last line

sponding increase
Increase in the

in

previous years

Amount of

above Lowell

to

from a point above Lowell to Lawof the above table, and the corre:

—

w

the Merrimack River Water, from a Point
Impurities
Lawrence, as determined by the Eegular Monthly Examina-

tions of Different Tears.
[Parts per 100,000,]

No. 34.]
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MERRIMACK RIVER.
Chemical Examination of Water from the Merrimack River, below Haverhill.
[Parts per 100,000.]
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MILLER'S RIVER.
Chemical Examination of Water from the

Miller'' s

[Parts per 100,000.]

River, below Orange.

No. 34.]
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NASHUA
Chemical Examination of Water from

the

RI>nER.

North Branch of the Nashua River, below

Fitchburg.
[Parl8 per 100,000.]
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338

NASHUA

[Pub. Doc.

RI^'TIR.

Chemical Examination of Water from the North Branch of the Nashua River, just
above its Confluence with the South Branch at Lancaster.
[Parte per 100,000.]

No. 34.]

EXAMIXATIOX OF RIVERS.
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XASHTJA RIVER.
Chemical Examination of Water from the South Branch of the Nashua River, jiist
above its Confluence with the North Branch at Lancaster.
[ParU per

100,000.]
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XASHTJA RIVER.
Chemical Examinalion of Water from the Nashua River,
[Parts per 100,000.]

at Pepperell.

No. 34.]
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nepoxseT river.
Neponset River.
Chemical Examination of Water from the Nejjonsel River,
[Parts per 100,000.]

at

Hyde Park.

342
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QUIXEBATJG RIVER.

QuiNEBAUG River.
Chemical Examination of Water from the QutJiebatig River, below Southbridge.
[Parts per 100,000.]

No. 34.]

exa:\iination of ktvers.
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SHAWSHEEN RIVER.
Shawsheen Rivek.
Chemical Examination of Water from the Shawsheen

liiver,

below Andover.

[Parte per 100,000.]

Odor, generally uapleasant, becoming stronger on heating.

Swift River.
(See Chicopee River.)

Taunton River.
Chemical Examination of Water from

the

Taimton River,

Bridgewater.
[Parts per 100,000.]

at

State

Farm,

344
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TATJNTOX RIVER.
Chemical Examination of Wale?' from the Taunton River, above Tau7iton.
[Parts per 100,000.]

No. 34.]
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TEN MILE RIVER.

Ten Mile Rivek.
Chemical Examination of Water from Ten Mile River, below Atllehorough.
[Parte per 100,000.]

Odor, faintly vegetable or unpleasant, becoming stronger on heating.
from the river, below Dodgeville.

Tlie samples

were

col-

lected

Ware

River.

(See Chicopee River.)

Westfield River.
Chemical Examination of Water from the Middle Branch of the Westfield River,
Huntingt07i.
[Parts per 100,000.]

at

346
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"WESTriELD RrV'ER.
Chemical Exammation of Water from the East Branch of the Wesi field River, at
Htmtinglon.
[Parts per 100,000.]

No. 34.]
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347

WTESTFIELD RIVER.
Chemical Examination of Water from the Westfield River, below Westfield.
[Parts per 100,000.]

SUMMARY

WATER SUPPLY
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SUMMARY OF WATER SUPPLY

STATISTICS.

During the year 1900 public water supplies were introduced into
At the end of the year the
State contained 32 cities and 321 towns, and all of the cities and
134 of the towns were provided with public water supplies. The
following table gives a classification by population of cities and towns
having and not having public water supplies, Dec. 31, 1900. The
populations are taken from the census of 1900.

the towns of Dracut and Northfield.

Population
(1900).

Number of
Places of Given
Population
Water

Supply.

Under

|

j

having u Public

Number of
Places of Given
Population
not having a
Public
Water Supply.

I

|

Total
Population of
Places
In Preceding

Column.

I

Total
Population of
Places
In Preceding

Column.

37

13,383

500-999,

1,650

51

39,702

1,000-1,499,

13,994

36

43,435

1,500-1,999,

15,893

33

56,669

2,000-2,499,

21,959

14

31,473

500,

2,500-2,999,

18,755

6

16,598

3,000-3,499,

32,018

3

10,020

3,500-3,999,

33,123

5

18,500

4,000-4,499,

29,878

1

4,364

4,500-4,999,

42,170

Above

5,000,

TotaU,

From

166

2.355,861

1

5,721

2,565,301

187

240,046

the totals given in the preceding table

per cent, of the total number of

cities

it

will be seen that 47

and towns are provided with

public water supplies, and that 91.4 per cent, of the total population

of the State

is

contained within these cities and towns.

ber of people to

whom

a public

water supply

available

The num-

of course
than the total population of the cities and towns supplied, but the diflerence is not large.

somewhat

less

is

is
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There are noAv 10 towns having, by the census of 1900, a popuwhich are not provided with public water
given
supplies.
These are
in the following table

lation exceeding 3,000

:

Town.

—

No. 34.]
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Ka INF ALL.
The average

rainfall in ^Massachusetts, as

deduced from long-con-

tinued observations in various parts of the State, is 45.36 inches.

The average rainfall for the year 1900 in these places was 46.90
making an excess for the year 1900 of 1.54 inches. There
was a large excess in the months of February, ]Marcli, May and
November, and a slight excess in January and September. The
greatest deficiency occurred in the months of April, July and
August. The effect of the large deficiency in the summer months
was to make the flow of the streams very low, especially of those
inches,

streams on which there are few ponds or storage reservoirs to maintain the flow.

The following

table gives the

normal

rainfall for

each

month, as deduced from observations for a long period of years,
together with the rainfall for each month in 1900 and the departures

from the normal

Month.

:

—
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Daily Rainfall in Indies

at

JIanaary, 1900.

[Pub. Doc.

Ten Places in Massachusetts, Oeographically
|

selected.

No. 34.]
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Daily Rainfall in Inches

at

STATISTICS.

Ten Places in Massachusetts, Geographically

— Continued.
IMarcli, 1900.

355

selected

356
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Daily Rainfall in Inches

May.

at

[Pub. Doc.

Ten Places in Massachusetts, Geographically

— Continued.

1900.
I

selected

No. 34.]
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Daily Rainfall in Inches at Ten Places in Massachusetts Geographically selected
Continued.
^

—

July, 1900.
\

158
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Daily Bainfall in Liches

at

Ten Places in Massachusetts, Geographically

— Continued.
September. 1900.

[Pub. Doc.

|

selected

WATER SUPPLY

No. 34.]

Daily Rainjall

iyi

STATISTICS.
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Inches id Ten Places in Massachusetts, Geographically selected

— Continued.
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Daily Rainfall in Inches

at

Ten Places in Massachusetts, Geographically

— Continued.

Deoeinber, 1900.

DAT OF MOKTH.

[Pub. Doc.

selected

No. 34.]
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Flow of Streams.
The

flow of streams for the year 1900, as indicated

by the records

of the Sudbury Kiver, was very slightly in excess of the normal.

months of February, INIarch, May and December
was in excess of, and during the remaining months was less than,
In the months of July and August the flow of the
the normal.
Sudbury River was less than the evaporation from the water surfaces,
The flow
so that the flow is represented Ijy a minus quantity.
durinof the six driest months was more than twice as gi'eat as the
flow during the six driest months of 1899.
In order to show the relation between the flow of the Sudl)ury
River during each month of 1900 and the normal flow of the same
river as deduced from twenty-six years' observations, from 1875 to
1900 inclusive, the following table has been prepared. The area of
the water-shed of the Sudbury River above the point of measurement is 75.2 square miles.

The

flow during the

Flow of Sudbury River for the Tear 1900
per Second per Square Mile of Drainage Area and in Gallons
per Day per Square Mile of Drainage Area, also Departures from the Normal

Table showing the Average Monthly
in Cubic Feet

Flow.
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The next

table

shows the weekly tiuctuations

durino^

[Pub. Doc.

1900

in the

flow of two of the streams which were carefully measured, namely,
the

Sudbury and the Merrimack,

ticularly the

The flow of

these streams, par-

Sudbur}^ serves to indicate the flow of the other

streams in eastern Massachusetts.
Sddbdrt
KlVER.

No. 34.]
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The following
water-shed and

STATISTICS.
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upon the Sudbury River
expressed in inches in depth on the

table gives the rainfall

its total

yield,

water-shed (inches of rainfall collected), for the year 1900, together
with the average of the records of twenty-six years, from 1875 to
1900, inclusive

:

Rainfall in

—

364

Yield of the

STATE BOAED OF HEALTH.
Sudbury River Water-shed

in

Gallons per

[Pub. Doc. No. 34.

Day
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1900.

EXPERIMENTS UPON THE PURIFICATION OF SEWAGE AND
WATER AT THE LAWRENCE EXPERIMENT STATION.*
By Harry W. Clark,

Chemist of the Board.

The following report presents a summar}' of the investigations
upon the purification of sewage and water during the 3'ear 1900
and the results obtained. Much other work has been done at the
station during the year upon allied lines of investigation, such as
the Imcteriology of spring waters and ice, a bacterial study of the
danger of infection from eating shell-tish taken from sewage-polluted
sources, etc.

Purification of Sewage.

A

number of

interesting investigations

upon rapid methods of

sewage purification have ])een continued during the year, together
with studies of the varying character of the sewage flowing from
septic tanks operated under dift'erent conditions.
The apparent inability of contact filters to successfully purify septic sewage of a
certain character has given rise to some studies of this problem,
these being outlined beyond and explaining to a certain extent
the cause of the unsatisfactory work of these filters.
Experiments

upon the purification of waste liquors from tanneries and wool
washing establishments have been continued during the year the
;

varying character of these liquors flowing from diflerent plants,

where the process carried on varies somewhat, making the question
of their successful disposal an interesting one.

It is also a

valuable

study, as these wastes, together with those from paper mills, are
the three ]irincipal manufactural liquors that pollute several of the
rivers of the Slate.
• The work has been carried on under
member of the State Board of Health, with

done

at the

Lawrence Experiment

the general supervlnlon of

Hiram F.

the writer In direct charge.

Station for the j-ears 1888 and 1889

is

full

Mills, A.M., C.E.,
account of the work

contained in a special report of

the State Board of Health upon the puriBcalion of sewage and water, 1890.

years 1890 and 1891

A

A

similar account for the

contained in the twenty-third annual report of the Board for 1891.
results have been published yearly in the annual reports.
is

Since 1891 the
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show the general character and compoLawrence sewage, as it flows in the sewer from which
it is obtained and as it arrives at the station after passing slowly
through a 214-inch pipe, 4,300 feet long, much of which is laid in
three following tables

sition of the

the lied ot the ^Merrimack Eiver.

Sewas^e has l)een obtained 2:en-

erally in sufficient quantities for our investigations during the year,

except for a period from November 26 to December 16 inclusive,

when this pipe from the sewer was broken and could not be
owing to hiofh water in the river.
Monthly Averages of Analyses of Sewage from
[Parts per 100,000.]

repaired,

the Laivrence Street Sewer.

FILTRATION OF SEWAGE.

No. 34.]

Monthly Averages

oj

Mixed Samples

rei^resenling all of the

Filters Nos. i,

369

Sewage applied

to

6 and 9 A.

[Parts per 100,000.]

Sewage applied to and Effluents

froji

Coke and Coal

Strainers.

The coke

strainer, 15 inches in depth, that

was put into operation

Oct. 15, 1898, was continued until the end of 1900, at an average
rate of 1,000,000 gallons per acre daily.

was of such

The coke

in this strainer

would pass through a sieve with a l/^-inch
nicsh, 80 per cent, through a sieve with a i/4-i^ch mesh, but was
free from coke dust, in distinction from the strainer in operation up
to Oct, 15, 1898.
During its period of operation a volume of sewage equal to 720,000,000 gallons upon an acre was passed through
it, and but 2 inches in depth of surface material had to be removed
from it, or about .4 of a cubic yard per 1,000,000 gallons of sewage
strained.
During 1900 this strainer removed 44 per cent, of the
organic matters in the sewage applied to it as shown by the albuminoid ammonia determinations, and 34 i)cr cent, as shown by the
determinations of oxygen consumed.
The surface was raked twelve
size that all

times during the year.
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Coal Strainer.

The

strainer of tine bituminous coal, put into operation during

1899, was continued throughout 1900.

was operated

It

at the rate

of 1,000,000 gallons per acre daily, and removed 41 per cent, of the

shown by the albuminoid ammonia determinations, and 34 per cent, as shown by the
determinations of oxygen consumed.
The following table shows the average analyses of the sewage
applied to and the effluents from these strainers
organic matter in the sewage applied to

it

as

:

Average Analyses

of

Sewage applied

to

and

Strainers.
[Parte per 100,000.]

Effluents

—

from Coke and Coal

No. 34.]
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one compartment to another of the scum on the surface of the sewThe sewage flows through a pipe in the top of the tank, which
age.
empties midway between the top and Ijottom of the first compartment, and is withdrawn from the farther end of the tank at the same
depth, the pressure of a body of sewage in the feed tank above

From January 1 to April 12 the
fairly constant.
from
sewage was seventeen hours in passing through the tank
April 16 to April 30, twenty-one hours and from May 1 to Dekeeping the flow

;

;

cember 31, sixteen hours.
accumulation of sediment

The following determinations of

in the

the

tank have been made, these determi-

nations showing the percentage of total volume of the compartment
filled

with the sediment on the dates given
Percentage of Total Capacity

:

—
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Tank A.
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No. 34.]
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A

Measurements of Gas evolved from Septic Tank
iqmn Dif event
Days and at Different Seasons of the Year.
Petcocks upon the top of each compartment of this tank allow the
Init at times during the year these petcocks have been
and the ijas i^iven off from the sewage and accumulating in
the tank has been measured b}- closing the outlet, opening the pet-

escape of gas,
closed,

cocks and noting the volume of sewage required to displace the gas.

The pressure exerted by

the sewage in the feed tank and the tem-

perature of the septic sewage were carefully noted also, and the

volumes of gas were calculated to 60° F., with a pressure of 29.9
inches of mercury.
These measurements resulted as follows, each
covering a period of twenty-four hours, except in a few instances
when the period was forty-eight hours
:

—
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Septic Tanl'

B,

receiving Concent rated

[Pub. Doc.

Sewage or Sludge.

In September, 1899, a septic tank was put into operation to
receive the sludge from settled sewage, the

idea being that,

in

volume of sewage was very large and the expense
of septic tanks for the treatment of the entire volume prohibitive,
the sludge collected at the bottom of ordinary settling tanks could be
flushed into a comparatively small septic tank and there very largely
The method is, of course, applidestroyed by the anaerobic bacteria.
cable, however, to small sewage disposal systems. As first operated,
the strong settled sewage was passed into the tank at such a rate that
it was fifteen days in passing through, but this was soon changed so
that it was five days in passing through, and from April 18, 1900, until
the end of the year, forty-nine hours in passing through the tank.
In
operating this tank, however, the sewage is not moving through continuously, the efiiuent passing from the tank only during the short
time each day that concentrated sewage is being passed into it.
During the first winter of its operation there was a constant
places where the

accumulation of sediment within the tank, until at the middle of

May, 1900, more than 60 per cent, of the tank was filled with a very
Sewage of as strong a character was applied during
dense sludge.
the summer as during the previous seasons, but the accumulated
organic matter rapidly decreased, until at the end of the year the

sediment occupied only about 8 per cent, of the tank capacity.
is

It

probable that the right conditions for the desired Imcterial actions

within the tank did not occur until the

summer

of 1900, as there

has been no further accumulation of shulgo during the winter of

1900-1901, and

it is

tion taking place at

remained
days,

in the

believed at the present time that the accumula-

first

was due

to the long period that the

tank at that time,

— namely,

— and the consequent diminution of

of the production of toxins.

bacterial

rmmbor of bacteria in the
months of the year, compared

Tlic small

effluent of the tank during the first six

with the large number during the last six months,
able,

and strengthens

sewage
and then five
growth on account

fifteen

is

especially notice-

this belief.

The analyses of the sewage entering and the effluent from this
tank are given on the following tables, showing that 78 per cent, of
the organic matter as shown by the albuminoid ammonia determinations, and 71 })er cent, as shown by the oxygen consumed, was
changed during the year by the action in the tank
:

—

No. 34.]
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Sewage as

it

enters Septic

[Parts per 100,000.]

Tank

B.
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The

followinoj tables

and the

effluent

from

show the

this

tank

:

[Pub. Doe.

total solids in the sewas^e enterinof

—

Average Solids in Sewage

enterijig Septic

[Parts per 100,000.]

Tank B.
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Analyses of Sewage and Shidge from Septic Tank B.
[Parts per 100,000.]

Inlet

Outlet

Compartment.

Compartment.

1,745.00

3,620.00
1,767.00
l,753.0a
58.00

Total solids

943.00
802.00
55.00
20.60
34.40
10.50
22.20

Loss on Ignition,
Fixed
Solids in solution,

Lobs on ignition,
Fixed
Free ammonia,
Albuminoid ammonia,

....
total,

Albuminoid ammonia, in solution.
Organic nitrogen by KjeldabI,
Oxygen consumed, total.
Oxygen consumed, in solution,
.

.

Chlorine,
Fats,

22.20
35.80
11.80
53.00

.33

.60

29.40
166.00
2.44
10.09
157.20

94.30
256.00
2.32
10.12
642. oa

Studying the tal)le of total solids of the sewage entering and the
from this tank, we find that the average for the year of the

effluent

sewage entering was 204.1 parts, and of the septic sewage flowing
from the tank 80.3 parts, the difference being 123.8 parts. The
tank up to Jan.

1,

1901, had sewage enter

it

upon approximately

three hundred and sixty days, and, judging from our analyses and

knowing accurately the volume of sewage that passed through the
tank during this period, the total solids of the sewage in the tank at
the end of the period would have been approximately 45,000 })arts
per 100,000 instead of 2,633 parts as they proved to be, except for
This difference shows clearly the
very large amount of organic matter that had passed into solution
or escaped as gas, and there was an apparent disappearance of some
the liacterial action in the tank.

mineral matter.
1,

The tank was operated

1900, and after that

was

a

much

greater

it

as a closed tank until July
had pipe openings upon the top.
There

amount of

free

anmionia found

the tank after these outlets were made, but this
rather to the
is

warm weather

in the

eUhient of

may have

])ecn

due

than to the fact of the open outlets.

It

probable, however, that these open outlets allowed the escape of

certain gases that,

when held

in

solution

inimical to the continuation of l)actcrial

from the table on page

?>lh

that the

in

life.

closed tank, are

a
It

will

be noticed

nunibors of bacteria in the

more than douliled imniodiatcly after this change and increased in number throughout the remainder of the year.
Discuseffluent

sion of the filtration of the effluent of this tank

is

iriven

bevond.

.
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JExperimental Septic

An experimental

Tank

of the

Board

at

[Pub. Doc.

Andover.

septic tank of about 9,000 gallons capacity

was put

Andover during July, 1899, and has been continued
operation up to the present time, the following tables showing

in operation at
in

the average analyses of the sewage entering and flowing from this

From

May

8, 1900, such volume of sewwas about fourteen hours in passFrom this date until eTuly 9 such volume was applied
ing through.
that it was nearly four days in passing through the tank, but from
July 9 throughout the remainder of the year the time of passage has
Operating at these rates
varied from fourteen to eighteen hours.

tank.

Jan.

1,

1900, until

age was applied to this tank that

it

much organic
shown by albuminoid ammonia

the efliuent of the tank has contained 43 per cent, as

matter as the sew^age entering, as

determinations, and QQ per cent, as shown by the oxygen consumed;
a removal of 57 and 33 per cent, respectively.

Measurewas tilled
with sediment, and on the surface of the sewage in the inlet compartment there were 3^/^ inches in depth of scum, but none in the
other compartments.
that

is,

ments made

in

May showed

that 10 per cent, of the tank

Monthly Averages of Analyses of Andover Sewage.
[Parts per 100,000.]

Albdhinoid Ammonia.

(3.

January,
February,

.

March,

C u

'^

iS2

to

6.06

1.06

.72

0.33

7.98

7.38

3,494,000

7.00

1.21

.73

0.48

10.49

9.10

4,475,000

3.80

0.04

.62

0.12

6.23

6.20

2,200,000
9,963,000

April,

.

6.47

1.40

.81

0.59

11.43

8.67

May,

.

4.27

0.60

.36

0.26

6.28

4.13

5,150,000

Jane,

.

5.55

0.80

.61

0.19

8.99

6.06

4,800,000

July,

.

6.80

0.84

.01

0.23

13.32

6.35

4,235,000

7.40

0.84

.50

0.34

7.78

6.92

3,163,000

9.35

1.15

.81

0.34

11.23

5.85

1,100,000

8.80

2.04

1..35

7.77

7.43

4,253,000

AuKUHt,
September,

.

October,

November,

.

8.70

1.40

0.67

8.76

8.10

3,850,000

December,

.

6.43

1.98

1.33

7.36

6.61

4,277,000

Average,

6.61

1.16

0.61

.97

6.64

4,258,000
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Experimental Septic Tank in

the

Andover, Mass.
[Parts per 100,000.]

ALBtTMiNoiD Ammonia.
zSlt,

1900.
Q.!X

" =

la
January,
February,
March,
April,

.

May,

.

June,

.

July,

.

August,
September,
October,

November,
December,
Average,

8.64
5.80
4.15
5.40
5.30
7.50
7.35
6.80
8.50
9.93
6.80
4.43

1.12
0.62
0.48
0.67
0.42
0.49
0.70
0.86
0.62
0.83
0.67
0.43

6.72

0.66

.44

.22

rt

10.57
5.66
6.69
8.48
6.62
11.45
13.82
13.47
11.46
11.73
8.76
7.24

7.12
3.63
4.22
4.03
3.07
3.80
4.90
5.88
4.05
4.94
4.15
2.51

4,968,000
220,300
1,945,000
2,880,000
1,820,000
515,000
1,710,000
1,737,000
1,080,000
2,653,000
1,275,000
2,340,000

9.66

4.36

1,929,000

Filtration of Septic Sewage.
In the report of

last

cation of septic sewage

coke contact

filters,

the effluents of

together with a

filters

periments upon the

year a discussion was given upon the purifib}'- filtration through intermittent sand and

to

which

filtration

number of

tables of analyses of

sewage had been applied. Exof septic sewage in 1899 were made with
this

from the two tanks known as Septic Tank A at the exand the Andover experimental tank. The dilierent
station
periment

the

eriiuent.s

when treating these two differing septic sewages
and a brief discussion given of the reason for the poor

results obtained

were

stated,

results obtained

sewage.

show

when attempting

In this discussion

that the

it

Andover septic
results seemed to

purification of the

was stated that the

prolongation of anaerobic action was probably the

cause of the unsuccessful efibrts to purify satisfactorily the effluent

from the Andover tank.
Further study of the purification of septic sewage has been carDuring this year, besides the effluents from the
ried on during 1900.

two tanks already mentioned, we have experimented with the effluent
from Septic Tank B and with sewage held in receptacles from seven
to fourteen days.

Filtration of the Effluent

from

Septic

Tank A.

During the year the four filters receiving sewage from Septic Tank
A, and described in previous reports, have been kept in operation.
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namely, Filters Xos. 100, 103, 116 and 118. Tables showing the
filters and the rate at which they

analyses of the effluents of these

were operated are given beyond. Filters Xos. 100 and 118 are
intermittent sand filters and contain 5 feet in depth of sand of an
effective size of 0.23 millimeter, Filter No. 116 is also an intermittent filter and contains 5 feet in depth of sand of an effective size
of 0.17 millimeter, and Filter No. 103 contains 5 feet in depth of
small pieces of coke of such a size that all will pass through a

^inch mesh, 80 per cent, through a sieve with a
mesh, and practically none through a sieve with an l^-inch
mesh. The first three filters, namely, Nos. 100, 116 and 118, are,
as stated, intermittent sand filters, while the coke Filter No. 103 is
sieve with a
1/4-inch

a contact

filter.

Each of them

is

^TT^irff

^^

^^^

^^^® i"

''^^'^''^'

It will be noticed that, as in previous years, no difficulty was
experienced in purifying at a high rate the effluent of Septic Tank
A bv these filters and, as previously, the effluent of Filter No. 118,

to which the

sewage

is

applied after aeration, was of a l^etter charac-

No. 100, its duplicate, which has the
sewage passed directly to its surface. It is also noticeable
that, as in previous years, the effluent of Filter No. 103 w^as of nearly
as satisfactory a character as the effluent from the coarse sand Filter
No. 100, although its rate of operation was about two and one-half

ter than the effluent of Filter
septic

times as great.
Effluetii

of Filter No. 100.

[Parte per 100,000.]

No. 34.]
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[Parta per 100,000.]

116.
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The

Avhen applied to

effluent obtained,

filters,

nitrification
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would

Ijc

impeded.

however, has not been of so poor a quality as

those from the Andover

filters.

active within the sand

filter,

In

fact, nitrification

and the

averaged 3.64 parts per 100,000.

It

has been very

nitrates in its effluent

have

noticeable, however, that

is

during a considera1)lc ])ortion of the year the free and all>uminoid

ammonia in the effluent have l)oth been high, the bacterial removal
by the filter poor, and the effluent has had considerable turlndity and
odor.

A

contact

filter,

— No.

154,

—

breeze, was started in September.

containinp; 4 feet in depth of coke

This

filter

has been operated at

an average rate of 570,000 gallons per acre daily, a rate very similar

by Filter No. 103 (see page 382), receiving the
effluent from Septic Tank A, taking into consideration that Filter
No. 154 is 1 foot shallower. Septic Sewage B has been applied to
this filter in the same manner that Septic Sewage A has been applied
to Filter No. 103, Init nitrification has been very inactive in the filter
and the effluent poorly purified, containing a very large amount of
albuminoid ammonia and an average of over 5 parts free ammonia
during its period of operation.
Tallies showing the average analyses
of the effluents of these two filters follow

to that maintained

:

Effluent of Filter No.
[Parts per 100,000.]

—

143.
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[Parts per 100,000.]
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one hour apart, allowed to stand full two hours and then drained
slowly,
the rate for a few days at this time l)eiug (300,000 gallons
per acre daily, but without any better results than previously obtained.
The rate was then reduced to 100,000 gallons per acre
daily and the filter operated as an intermittent filter, sewage being

—

applied very slowly during a period of one hour, this method being
followed for twelve days, at the end of which time the rate was
increased to 200,000 gallons per acre daily, and two weeks later to

400,000 gallons per acre daily. This was in the warm weather of
the last of May and the first of June, but even at these low rates,
that is, for a filter as coarse as this, nitrification did not occur and
filter did not contain dissolved oxygen.
Beginning August 21 and continuing throughout the remainder

the efiiuent of the

was again operated as a contact filter, at tlie rate of
600,000 gallons per acre daily, and at this time a small amount of
sand was mixed with the coke in the filter, to see if by any means
this would furnish conditions favorable to nitrification, l)ut this also
failed.
The only time during the year when nitrates were found in
the effluent was in the month of November, when the sewage, owing
to high rains, contained less organic matter than usual, and reached
the filtration area more promptly than usual.
A second coke contact filter was put into operation here during the last three or four
months of the year, containing coke of a di fie rent character, but
with no l)etter results than obtained with the larijer filter.
of the year

it

Effluent of the

Andover Experimental Sand
[Parts per 100,000.]

Filler.
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to a small tube filter containing 27

—

inches in

Filter No.
depth of sand of an eflective size of 0.25 millimeter
This sewage
152
at a rate of 100,000 gallons per acre daily.

—

was

easily puritied to a considerable degree,

active within the filter during its

ammonia was always high
table of analyses

:

—

and

nitritication

was

period of operation, but the free

in the effluent, as

shown by the following

Effluent of Filler No. 152.
[Parte per 100,000.]

STATE BOARD OF HEALTH.
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we have reason

nitrification occurred, but

not have been purified in contact
this

sewage

over,

in contact filters

filters,

[Pub. Doc.
that

to believe

we

although

it

could

did not treat

This sewage, more-

during the year.

not a true septic sewage, but simply a very old or stale

is

sewage, that

is,

the desired bacterial conditions and the evolution

of gas had not occurred, generally speaking, with this sewage before
application to the

its

filter.

Studying the different results obtained with these different sewages

and

number of

different filters, a

purification

aid in explaiuing the

special analyses

facts already

known

in

sewage

differing results obtained, and

and experiments that we have made have been of

further aid in assisting to a true comprehension of these results.
It is,

of course, evident that

filter

unless there

the

filter in

eflluents

It is a fact that frequent

of the sand

A

obtain nitrification within a

contact with the sewage, to admit of oxidation and

cation taking place.

sewage

we cannot

an ample supply of air held within the pores of

is

filters

prove that these

and the coke

efiluents,

nitrifi-

examinations of the

filter

receiving septic

when flowing from

the

filters,

The

contained in almost every instance free dissolved oxygen.
eflluent of the

sand

filter

receiving septic sewage

B

contained gen-

oxygen, but the elfluent of the coke filter receiving this
sewage has never contained free oxygen when analyses have been
made. The effluent of the Andover sand filter has rarely contained
free oxygen, and the effluents of the Andover coke filters have never
In other words,
contained free oxygen at times of examination.
when a small volume of sewage is applied to a sand filter nitrification
will take place, no matter to what degree of putrefaction tliis sewage
has attained at the time of its application, if there is an abundance

erall}' free

of air to come in contact with the sewage.
in

an advanced state of putrefaction

is

When, however, sewage

applied to a contact

the entire open si)ace of the filter filled with this sewage,
sible that oxidation

within the

filter will

may

filter,

and

it is

pos-

be so rapid that the supply of oxygen

be exhausted before the process of nitrification

has had time to begin.

is

to say, even if the nitrifying bac-

teria arc in the

is

passed to the

at the

That
sewage when it

filter

or in the

time of the introduction of the sewage, their power

filter

may be

overcome temporarily by a lack of oxygen.
The slow absorption of oxygen by conij)arativcly fn^sh sewage, and
its rapid absorption by very stale or sej)tic sewage, is shown by the fol-

entirely
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lowing experiments, made in order to throw some light upon the nonsome septic sewage in contact filters. For tliis purpose

nitrification of

regular station sewage, septic sewage A, septic sewage B,

Andover

sewage and sewage thirteen days old were experimented with.
The method of making these experiments was as follows into a
septic

:

half-gallon bottle one-quarter filled with city water, saturated with

dissolved oxygen, these sewages were siphoned in such a
to prevent

any contact with

air

when entering

manner as
when

the bottle except

reaching the liquid in the bottle, the bottles being entirely

filled

with

the mixture of water and sewage.

Samples for the determination
of dissolved oxygen were then siphoned from these bottles into the
small bottles in which the determinations were made, one sample
being examined immediately and the rest remaining stoppered until

the time of examination, as denoted in the tables.

The results were
made as soon

as follows, the first examination in each instance being
as possible after filling the bottles for analysis

:

—

390
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Sexitic

Sewage.
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These

results help to explain

what was stated before

the volume of oxygen necessary in
place.

sewage

It

B

is

evident that,

tact filter, filling

entirely,

it

first

no

in

in regard to

for nitrification to take

the condition of septic

experiment flowed into a con-

nitrification could be

expected to

oxygen with which it would come
contact would prol)ably not be more than enough for the first

take place within the
in

filters

sewage

if

upon the date of this

391

rapid

filter,

as the

oxidation, this quick oxidation

being probably a chemical

action rather than the bacterial oxidation

depends.

When

upon which

such sewage as that from Septic Tank

nitrification

B

run in

is

a comparatively small volume upon the surface of intermittent sand
filters,

however,

it

remains upon the surface in most instances long

enough for considerable oxidation to take place, and
volume of

air as it

slowly passes through the

filter

it meets a larsfe
and hence nitrifi-

cation occurs.

As, moreover, this rapid absorption of oxygen did not cause a
change in the character of the organic matter of the sewage that
could be readily detected by the ordinary chemical analyses, experi-

ments were undertaken to show whether or no it was the oxidation
For this purpose a sample of septic sewage

or saturation of gases.

B

was

first

sterilized

by

heat, this not only killing the bacteria as

determined, but expelling

all

the gases.

water saturated with oxygen mixed with

it,

The sample then had
as previously described,

and was then allowed to stand, determinations of the dissolved
oxygen present being made practically once an hour for eight hours.
At the beginning of the period the per cent, of saturation was 65
and at the end of the period 63, showing that sterilizing the sewage
by heat had so changed it that this quick absorption of oxygen did
not occur. A second volume of septic sewage B was sterilized
with mercuric acetate,

termined by

tests,

this, of course, killing the bacteria,

but not expelling the gases.

mixed with water saturated with
and determinations of dissolved oxygen made
the admixture and once an hour for practically
mediate examination showed that nearl}' all the
then, as usual,

rapidly absorbed.

have occurred

if

as de-

This sewage was
dissolved oxygen,

immediately after

Imoxygen had been

eight hours.

Instead of 65 per cent, of saturation, as should
the exhaustion of oxygen was due to bacterial

was only 3.8 per cent., and at the end of eight hours
volume of oxygen had also disappeared. These experiments were repeated, and seemed to prove conclusively that the

action, there
this small
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rapid absorption of oxygen was by gases or by organic matter that
sterilizing

by heat had so changed

that

was not easily oxidized

it

rather than by bacterial action.

While

oxygen, and

this factor of

rapid exhaustion, makes clear

its

one of the reasons for the difficulty of nitrifying septic sewage of a
certain strength and degree of i)utrefaction, except at low rates

upon intermittent sand

does not satisfactorily explain

filters, it

all

when attempting purification of the Andover
Can we not, however, satisfactorily explain these
septic sewage.
results by assuming that we have groups of bacteria of a different
character in each tank, and that in Septic Tank B and the Andover

the results obtained

tank ptomaines are produced that seriously interfere with
cation

when

this

sewage

applied to

is

We

filters ?

know

nitrifi-

that, if

the production of different proportions of the gases evolved indicates different bacterial actions, the conditions obtaining in these

tanks must be quite different one from another, and the organic

matter in the sewage must be worked over to a difterent extent or

by

different bacteria, giving difi'ering

the following gas analyses

:

—

end products, as shown by

Analyses of Oas from Septic Tanks.
Gas from

Tank A

Methane,
Nitrogen,

Gas from

Gas from
Andover Septic
Tank

(Per Cent.).

Septic Tank B
(Per Cent.).

79.0

37.5

28.7

16.0

19.0

61.0

3.4

42.2

Septic

.

.

Carbon dioxide,

(Percent.).

The gas from Tank B and the Andover tank was collected by
wanning a volume of the sewage and expelling the gas.
Anaerobic Filters

in

Place of Septic Tanks.

Ancerobic Filter No. 133,

"20000

^f ^''^ Acre in Area.

Studying early investigations of sovvagc

dis))Osal,

wo

find record.^

by in)ward filtration, but with generally
These results were i)robably due to poorly
unsati-sfactory results.
selected filtering material or poorly constructed filters, however,
of attcmj)ts at purification

together with a lack of knowledge of the essential principles of sew-

age purification as

we

under.stand

them to-day, that

is,

the efiiuent
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now
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filtration without air was expected to be of a character
run to waste without causing a nuisance, instead of heing,

understood, only in a suitable condition for purification by

means of filtration in contact with air.
Beginning in 1899 and continuing throughout 1900, a filter of
broken stone has been operated at the station, up through which
sewage has been passed in a constant stream. The idea in starting
this filter was, as stated in the last report, to produce the same
in an anaerobic or septic tank, but furnishing a

as occurs

action

very much greater surface for bacterial growth than

is

supplied in

a septic tank of the usual construction, and hence with the expectation of obtaining better results.

grade that

all Avill

The stone

in this filter is of such

pass through a sieve with one

mesh

to the linear

inch, 24 per cent, through a sieve with a l/^inch mesh,

and none

mesh.
The filter has always ])cen kept full of sewage, and ana?robic action
began soon after it was started in 1899, as determined by the evolu-

through a sieve with a

l/4-iiich

tion of gas given off through petcocks in the cover of the

filter.

which sewage has been passed through it
has varied from 910,000 to 2,250,000 gallons per acre daily during
difterent portions of the year
these varying rates making the time

During 1900 the

rate at

;

of passage of sewage through this tank
of twenty-six hours to a

filter

minimum of ten and

vary from a

maximum

one-half hours.

Vary-

ing within these rates of flow, equally good results have been obtained as far as reduction of organic matter in the eftluent compared

with that in the applied sewage indicates results, but the quicker

was largely during the warm or comparatively warm
is the most active, and the same rate
the colder months might have resulted in a serious accumula-

rate of passage
^veathcr,

durino;

when

bacterial action

tion of organic matter in the lower portion of this anrorobic

Examinations of the

filtering material

made

at the

filter.

end of the year,

however, showed but a comparatively small amount of sludge or
organic matter covering the stones even in the bottom portion of the
filter,

not enough to appreciably impede

through these stones.
only 55 per cent, of the

tlie

Although the tank
total

passage of sewage up

is filled

with the stones,

space within this tank or

filter is

occu-

pied by the broken stone, leaving 45 per cent, of open space between

The average reduction of organic
shown by albuminoid ammonia and oxygen consumed de-

the stones for the flow of sewage.

matter, as

394
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terminations, has been 70 and 54 per cent, respectively.

Comparing

the average analysis of the effluent of this ana?robic tank or

with the average analyses of the effluent of Septic
that the percentage reduction of organic matter

No. 133, and that an

amount of matter

in

effluent

Tank A,

was greater

filter

M^e see

in Filter

was produced containing a smaller

suspension and hence more easily filtered at

high rates.
Effluent of Filter No. 133.
[Parts per 100,000.]

;
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Beggiatoa appeared in this

filter
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during January, 1900, this growth

so completely the open space between the jiieces of broken

filling

stone, especially in the upper portion of the

filter,

that sewage could

scarcely pass below the surface and nitrification ceased.

of the

filter

The

effluent

did not contain dissolved ox3''gen, and analyses of the

atmosphere from its interior showed the absence of oxygen. It was
allowed to rest for a week, and then for six days the effluent of a
contact

filter in

satisfactory operation

was applied,

at

a

rate

of

200,000 gallons per acre daily, the reason being to introduce, if
possible, nitrifying organisms, together with an effluent containing

Following

oxygen.

growth of Beggiatoa
grew, and the effluent of Filter No. 133
was again applied, at first at the rate of 250,000 gallons per acre
daily, this rate being doubled each week until a rate of approxi-

free

disappeared as quickly as

this treatment, the

it

mately 1,000,000 gallons per acre daily was reached. The rate of
operation has been varied very much during the year, as will be seen
from the tal)le of average analyses given be^^ond. Nitrification was
constant after the trouble caused by Beggiatoa, and free oxygen was

found invarialily

in its effluent excepting

during a portion of July
absence then being the great bacterial
activity and rapid oxidation induced by high temperature, and the

the probable cause for

its

consequent exhaustion of the free oxygen in the filter before the applied sewage reached its outlet.
The high nitrites in the effluent
during this month are also noticcal)le, perhaps due to a reducing
action in the lower portion of the filter, but more prol)ably to arrested nitrification.

It is noticeable also that in this filter, 5 feet in

depth, the nitrates produced were largely a simple change of a portion of the free

ammonia

in

ammonia

sewage ap[)lied, the albuminoid
sewage being comparatively small and,

in the septic

the applied

although reduced 50 per cent, during the passage of the sewage
through the filter, would account for only about .10 of a part of
nitrate in the effluent.
this filter 5 feet in depth,
filters

The results obtained in this respect with
compared with those obtained with deeper

of the same construction and operation, are discussed l)cyond.

It is particularly noticeable that the

bacteria of the applied sewage
were reduced 85 per cent, during the quick passage of the sewage
through this filter of coarse material.
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tion and prevented

condition.

its

again starting while the

They were then both

treated in the

397

filters

were

in this

manner already de-

scribed with Filter No. 134, page 396, and, further than this, air

was forced through them for two hours daily from February 2 to 5
This treatment
inclusive and February 24 to March 2 inclusive.
prevented the further growth of Beggiatoa, destroyed that already
grown and thus quickly removed the clogging. They were both
operated as continuous

intermittent

filters

after

this trouble, as

before, and at a rate of approximately 1,000,000 gallons per acre

was very feeble in them, however, and analyses
of air from their interiors showed generally a lack of oxygen in all
but the upper portion of each filter. For example, a sample of the
atmosphere from the interior of Filter No. 136, at a point about 12
carbonic acid
feet from its surface, had the following composition
6.8 per cent., nitrogen 93.2 per cent., no other gas being present.
Series of samples for the determination of carbonic acid and oxygen
in the air from the interior of this filter upon April 1 and May 9 are
given beyond.
Single determinations made upon other days are
also given, these determinations showing little or no oxygen present
Nitrification

daily.

:

during the period of non-nitrification, but a considerable percentage
in October, during the period of active nitrification.

Upon
filter,

April 16 Filter No. 135 began to be operated as a contact

and was

filled in

two applications of sewage two hours apart,

Filter No. 136 being continued in operation in the continuous inter-

Owing to the depth of Filter No. 135, the rate of
was necessarily increased by the change of operation,
that is, by filling the filter to its surface while having a closed outlet,
making it approximately 2,600,000 gallons per acre daily.
At the same time the rate of continuous intermittent Filter No. 136
was decreased from time to time, until from May 14 to June 19 it
was only 100,000 gallons per acre daily. The reduction of rate,
however, did not start nitrification, practically no nitrates being
found in its effluent at the l)eginning of June, and nitrification had
been very feeble during the previous two months. Nitrification had
been somewhat better in Filter No. 135 during the months of April
and Ma}' than in Filter No. 136, notwithstanding the much greater
rate of operation, the manner of filling and emptying having caused
a greater change of air within the filter than the method of operating
Filter No. 136, as shown b}' the tables of analyses of air from the

mittent manner.
filtration

—
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interior of this filter given beyond.

that were analyzed were taken

filler

operated as a contact

filter

—

[Pub. Doc.

The samples of air from this
when the filter was being

—

at diflerent times after draining the

sewage from the filter, while the samples from Filter No. 136 were
taken while sewage was passing through.
Comparing the analyses of air from the two filters, it will be
noticed that in April and iSIay the oxygen primarily present in the
air within Filter No. 135 was only slightly decreased in the samples
taken at different depths, and hence the percentage of nitrogen
present in the air of the

filter

could not have changed materially,

any extent while, on the other
hand, the analyses of air from Filter No. 136 showed practically a
complete exhaustion of oxygen without a corresponding increase in
carbon dioxide, that is, the atmosphere in the filter was almost enand yet

nitrification did not occur to

;

tirely nitrogen.

At

the beginning of June, then. Filter No. 136 was practically an

filter, and very poor results were being given by Filter
No. 135, even though it had within it a considerable percentage of
oxygen at times. On June 20, 6 feet in depth of filtering material
was removed from each filter, making the depth of each 11 feet 10
Following this, nitrification started immediately in Filter
inches.
No. 136, its effluent containing more than 3 parts of nitrates per
100,000 parts in less than two weeks after this change, and during

anaerobic

August and September the
the high amount of nitrate i)resent and

the months of July,

effluent of this filter,

both in

in the small

amount

of unoxidized organic matter, approximated the good quality of the
efffuents of

rate

;

sand

filters,

operated at a1)out one-twentieth as great a

during these months the

rate of operation of the filter aver-

aging about 1,200,000 gallons per acre daily.

improved

result

12 feet in depth of filtering material, a
obtained;

l>ut this

The reason

for this

in this instance, with

was without doubt that

l)ettcr circulation

only

of air was

does not by any means prove that 18-foot

filters

cannot bo operated successfully if the pi-oportion of surface area to

depth

is

increased.*

Contact Filter No. 135, after lessening its dei)th, also gave a
much better result than before, but did not by any means attain the
•

was found Hint, when these flltorB became charged with an
wu« prevctil(;d, iiUroKcn could bo (!X polled iind ulr drawn Into
day or two «« contact /lltero that 1h, by filling and druli)lii« Ihcm, the

Karly In the preHont year, 1901,

tt

Btmoi)i>hero of nltro(<fn and rillrldoiUlon

the flltorB by opernllng

condltlonB prevailing

In

them

for n

;

the (lIlorB could generally be changed and nltrlllcatlon reeBtubllHhed.

FILTRATION OF SEWAGE.

No. 34.]

No. 136, as shown by

efficiency of continuous intermittent Filter

The reduction

the tables of analyses beyond.
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in depth of this filter

caused, of course, an apparent reduction in the rate of operation,

although the rate per depth of filtering material was as great as before the removal of the

upper

6 feet of

broken stone.

With

the

advent of colder weather nitritication became less active in both
filters,

although continuing to a

130 than

in Filter

of December,

were

No. 135, and

when

much
it

is

greater degree in Filter No.

noticeable that in the

at a temperature of about 51*^ Fahrenheit, there

effluent 3.74 parts nitrates per

No. 135 did not

month

the applied sewage and effluent of this

at this

The

100,000 parts.

were

filter

in its

effluent of Filter

time begin to compare in degree of purifica-

tion with the effluent of Filter

No. 136, and the nitrates were only

about one twenty-fifth as high.

The

by these two
number of bacteria per

difference in bacterial destruction or removal

filters is

especially noticeable

;

the average

cubic centimeter present in the effluent of Filter No. 135 being

349,000 for the year, and

No. 136, 70,000
No. 135 is lowered

in the effluent of Filter

for the year, but the average

number

in Filter

considerably by the results ol)tained during the
of the year,
contact

when

filter

the

but as

filter

a

was running

at a

first three mouths
low rate and not as a

continuous intermittent

filter.

In

warm

weather the several million of bacteria per cubic centimeter in the

sewage applied to Filter No, 13G were reduced to about 2,000 per
cubic centimeter in the effluent.

Series of Sariiples showing Percentage of

from

the Interior

Mat

4

of Filler No.
and

6.

135

Oxygen and Carbonic Acid Gas in Air

at Different Dates

and

Different Hours.
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Series of Sajyiples showing Percentage of Oxygen and Carbonic Acid Gas in Air
from the Interior of Filter No. 135 at Diferent Dates and Different Hours.
Fer Cent.
CO2.

April
April

8.30
8.30
5.00
8.30
5.00
7.30

13,
16,

May 1,
May 2,
May 2,
May 3,

A.M.

"
p.m.

a

m.,

P.M.,

A.M.

1.3
0.5
4.1
5.3
2.8
7.1

rer Cent.
O.

1.2
0.7
13.9
7.5
13.4
7.9

Series of Samjjles showing Percentage of Oxygen and Carbonic Acid Oas in Air
from the Interior of Filter No. 136 at Different Dates and Different Hours.
APRIL

1.

No. 34.]
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COMPARISOX OF A CONTACT FiLTER AXD AN AeRATED FiLTER,
Both of Coarse Material.
Filters

JSfos.

137 and 138, ^^^

of an Acre in Area.

Considerable discussion was given in the last report concerning
the comparatively rapid accumulation of organic matter in aerated

A

of fairly coarse material, such as Filters Nos. 15
and 16 B,
formerly in operation at the station, in which the bacterial action was
filters

always, or at least always intended to be, lerobic, compared with the

comparatively slow accumulation of organic matter in contact

filters

which the bacterial action may be both aerobic and ana3robic. In
February, 1900, Filters Nos. 137 and 138 were put into operation
to further study this subject.
They are constructed of coarse broken
in

stone of such a grade that all the pieces will pass through a sieve
with a 1-inch mesh and practically none through a sieve with a
^V^inch mesh.
They were each operated during the year at a rate
of 480,000 gallons per acre daily, Filter No. 137 being a contact

and receiving its sewage in three applications two hours apart,
and its outlet opened after the last application of sewage. Filter
No. 138, on the other hand, had sewage applied to it three times
per day from February 21 to April 29 and twelve times per day
from April 30 throughout the remainder of the year, its outlet always
filter

remaining open.

As

a result of the operation of these

struction, at

comparison

two

filters

of duplicate con-

equal rates but by dift'ercnt methods,

that,

wo

find

upon

although the eflluent of Filter No. 137 (contact)

contained the greatest amount of nitrates during only four
months, yet the amount of albuminoid annnonia iu its effluent has
been the lowest during seven months.
The organic matter designated by the determination of oxygen consumed has been lower in

has

months of the year, and in addition to this an examinaend of the year showed that, while the
accumulation of organic matter within them both at that time was
about equal, the organic matter in Filter No. 137 was of a more
decayed nature and nioi'c easily oxidi/cd than the organic matter
that had accunuilated in the aerated Filter No. 138.
This was
shown both by the percentage that the albuminoid ammonia determination was of the Kjcldahl determination and by examination, the
this filter five

tion of the filters at the

;
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material from Filter No. 137 being darker colored and having an
offensive odor, as

compared with the

lighter colored

and

less

odor-

ous matter from Filter No. 138.

The operation

of these two

extent proved the statements

filters

made

for the year has to a certain

in previous reports in regard to

the comparative degree of clogging of aerated

filters

and contact

but they would have been more successful, apparently, in
showino- this difference if we had selected a finer material for use

filters,

one with the voids of its
open space smaller and allowing a less free flow of sewage through
in fact, a material like that formerly in Filters Nos. 15 A and 16 B.

in these filters than

The odor of

we have used

;

that

is,

the eflluent of Filter No. 138 was

more agreeable than

the odor of the eflluent of Filter No. 137 throughout the year.

Effluent of Filler No.
[Parte per 100,000]

137.

404
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Effluent of Filler No. 13S.
[Parts per 100,000.]
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Beginning January 24, however, we began to apply sewage that had
first passed up through a tank containing pieces of scrap iron, the
idea being to cause the sewage to undergo an;oro])ic action l)efore

and thus produce a better final effluent. As a result w^e
did obtain for a few weeks from this filter an effluent containing
Much iron was carried in soluless organic matter than ever before.
tion and in suspension in the sewage upon and into the filter, however, and there coated the cinders to such an extent that the filter
began finally to act in a manner similar to an iron contact filter as
described in the last report upon page 473 and upon subsequent pages
in this report. Nitrification as a consequence practically ceased within
the filter, and the rate of operation had to be very materially reduced,
owing to this clogging with precipitated iron. On May 20, untreated
sewage was again applied, but not until August had enough iron been
carried away from the filter with its effluent to allow oxidation and
The table of analyses beyond
nitrification to again Ijccome active.
shows the large amount of iron appearing in the effluent of this filter
during the months of May, July and August.
filtration,

Effluent of Filter No. 82.
[Parts per 100,000.]
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Filtration of Straixed Sewage in a Shallow Contact Filter
COMPARED WITH FiLTRATION OF UNTREATED SeWAGE IN A
Deeper Contact Filter.
Filters
Filter

jSI'os.

108 and 108A, ^^^ of an Acre

No. 108 contained,

depth of pieces of

fine

at the

beginning of

tlie

in Area.

year, 2 feet in

coke free from coke dust, and at that time

it

was receiving, at the rate of 300,000 gallons per acre daily, the
effluent of the coal strainer (see

page 370), operating

1,000,000 gallons per acre daily.

Upon March

at the rate

of

12 the rate of opera-

was increased to approximately 600,000 gallons per
two fillings of this shallow contact filter
Following this change in operation, the character of the
each day.
effluent became decidedly poorer, both from a chemical and a bacUpon June 1 the depth of the filter was doubled,
terial standpoint.
mixed with new coke of a somewhat coarser
being
in
use
coke
the
tion of the filter

acre daily, this necessitating

grade and the rate of operation made twice as great. This practiDuring the period from
cally new filter was designated No. 108A.

January

1

to

August 10 the

effluent of the

coke strainer continued

to be applied, but during the period from August 10 to December
This allowed a
31 regular untreated Lawrence sewage was applied.
direct

sewage

comparison of the results obtained when filtering strained
in a shallow contact filter from January 1 to June 1, with

the results obtained
filter

when

filtering untreated

sewage

in a contact

of twice as great a depth from August 10 to December 31, as

shown by the following

tables

:

—

Effluent of Filler No. 108.
[Parts per 100,000.]

No. 34.]

FILTRATION OF SEWAGE.
Effluent of Filter No.

[ParUper

100,000.]

10 S A.
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Average Analysis of Sewage applied
[Parts per 100,000.]

c

to Filler

No. 131.

[Pul).

Doc.
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tained and the cause of these difterences, as far as due to the sewage

The quality of the various effluents prohas been given.
duced by these filters has varied greatly from other reasons, however, such as the character of the filtering material and the method

itself,

and

rate of operation.

The most
these contact
filtration,

satisfactory effluent
filters

produced for the entire year by

of coarse material, taking into account the rate of

was that from Filter No, 103, containing 5

feet in

depth of

coke and operated at the average rate of 621,000 gallons per acre
The next most satisfactory result for a condaily (see page 382).
siderable portion of the year was given

by

Filter

No. 136, when

operated during the last half of the year, in the intermittent continuous manner at an average rate for this period of 1,198,700 gallons

The

per acre daily.

filter

contained at this time 12 feet in depth of

broken stone and received a sewage that before going to the filter
passed through a storage tank, and was therefore exceedingly stale,
with considerable of

pages 396-400)

.

its

organic matter in suspension removed (see

To give

this result,

however, the

stant care and a careful distribution of sewage that

possible to ol)tain with a

filter

needed conmight be im-

filter
it

of any considera])le area.

There was
might

also the constant danger that growths, such as Beggiatoa,

throw it out of operation at any time. The effluent of Filter
No. 134 during the year had passed through 10 feet in depth
of broken stone, equally divided between u[)ward filtration without air (antcrobic) and downward filtration with air (aerobic), but
at a

daily,

slightl}'^

greater average rate,

— but was

less purified

however, although the upward

— 1,329,000

gallons per acre

than the effluent of Filter No. 136,
caused a greater removal of

filtration

organic matter than did the tank through which the sewage for
Filter No.

136 passed (see tables of effluent of Filter No. 133,
and
sewage a})plicd to Filter No. 13(i, page 400). Coke
page 394,
Contact Fiber No. 108A, receiving untreated Lawrence sewage at
a rate equal to

— that

— allowing

for difierence in depth of the

two

filters

Coke Contact Filter No. 103, receiving the effluent of
Septic Tank A, produced an effluent of nearly as satisfactory a degree
of purity as Filter No. 103, but our ex})ericnce has shown that its
open space will be reduced more quickly and to a greater extent
of

than has been the case with Filter No. 103.
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Reduction of Open Space.

[Pub. Doc.

— Permanency.

If the material of which a contact filter

is

constructed

and crumble, the permanency of the

will not soften

upon the accumulation or non-accumulation within

is

filter
it

firm and

depends

of mineral

A number of important
made during the past year,
postponed until more complete data have

or organic matter that decomposes slowly.
observations upon this point have been

but a discussion of them

is

been secured.

Degree of Purificatiox

Shallow Intermittent Sand Fil-

in

ters COMPARED WITH DeEPER FiLTERS.
Filters JS'os. 140,

The question of the depth of

141 and 141 A.

filtering material

necessary in sand

produce satisfactory and well-purified efliuents has 'been
The subject is of
given considerable attention during the year.
practical importance on account of the necessity in some cases
filters to

for instance, in

Gardner

at the present

time

— of constructing

—

filter-

beds by the removal of sand from one place to another rather than
by the removal of surface loam from a sandy area. On this account
this investigation

was begun, although the subject has been given

considerable attention, as noted in previous reports of the Board.

Nearly

all

our sand

filters at

the station have been from 4 to 5 feet

in dci)th, hence, in this study,

filters

of a less depth were used.

Filter No. 140 contained 2 feet in depth of fine sand of an

efifec-

and Filter No. 141, 3 feet in depth of
The two filters were put into operation in

tive size of 0.11 millimeter,

sand of the same grade.

June

at a rate of

50,000 gallons per acre daily.

almost immediately in each

filter,

and the

Nitrification started

eflluent of each

during

the months of June, July and August was of an entirely satisfactory
quality.

The

eflluent of Filter

No. 141, containing 3 feet in depth

of material, contained considera))ly less organic matter, as shown by
the determinations of albuminoid

than the shallower

filter;

but, as

ammonia and oxygen consumed,
will bo noted by referring to the

amount in the eflluent of the shallower filter
was very small. At the end of August the filter containing 3 feet in
depth of material was put out of o[)eration, and in its place a filter was

tables of analyses, the

started, containing 2 feet in d(!pth of sand of an etrective size of 0.24
millinicter, that

and HI.

is,

a sand

This Filter

much

— No,

coars(!r than that in Filters

141

A

— has

Ijccn

Nos. 140

continued in opera-

No. 34.]
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tion throughout the year at a rate of 50,000 gallons per acre daily,

and has produced a well-purified effluent, although not quite equal in
quality to the effluent of Filter No. 140, of the same depth of much
finer sand, as reference to the table of analyses beyond will show.
In regard to the use of filters upon a large scale of so shallow a
depth as 2 feet, it is evident that no trouble will be experienced
during warm weather in obtaining good results if the sand is as fine
as either of the grades used in these experiments, but if in cold

weather any considerable depth of these shallow

come

frozen, only a slight depth of sand

filters

should be-

might be available

for

sew-

This would not generally be a difficulty to be met
with in practice, however, as very few of the areas in the State

age purification.

become frozen except upon the very surface, the comparatively' warm
sewage applied keeping them practically free from frost.
Average Analyses of

the Effluents of Filters Nos.
[Parts per 100,000.]

140, 141 and 141 A.

;
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tion throughout the year 1900, Filter No.

[Pub. Doc.

129 being put out of

operation at the end of July.

These

tilters

have each contained 5 feet in depth of sand of an

effective size of 0.2G millimeter.

To

Filter

No. 128 station sewage

has been applied at an average rate of 91,300 gallons per acre daily

same volume of sewage plus an equal volume
making the rate 189,000 gallons per acre daily; and
to Filter No. 130, an equal volume of sewage plus twice as much
river water, making the average rate for the year 274,000 gallons
On account of this method of operation, the sewage
per acre daily.
to Filter No. 129 the

of river water,

applied to Filters Nos. 129 and 130 contained throughout a considerable portion of the yeax

uncommon

some dissolved oxygen, but

this is not an

occurrence where sewage mixed with ground water reaches

During the latter part of the year, however, the
mixture of sewage and river water stood long enough after mixture
for the organic matter to exhaust the free oxygen present before the
sewage was applied to the filters. A study of the tables of analyses
will show that practically equal results were obtained from a chemical
a filtration area.

point of view, very

little

difference being noted in the organic

matter present, as shown by the determinations of albuminoid

ammonia and oxygen consumed, and

the quantity of nitrate present

was approximately equal
of Filter No. 130, which con-

in the eflSiuent of each filter during the year

when we consider

that the effluent

tained practically one-third as

much

nitrate as the effluent of Filter

No. 128, was of three times the volume of the effluent of Filter
No. 128. The best bacterial purification was given by the filter
receiving the small volume of concentrated sewage and the poorest
bacterial results by the filter receiving the large volume of dilute
sewage.

Tables of analyses follow

Average Analyses of

:

—

the Effluents of Filters Nos.
[PurtB per 100,000.]

128, 129 and 130.
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Purification of Tannery Sewage.
Filters JVos.

Beginning
tigations

in

155 and 156.

1895 and continuing for several years many inves-

were made by the Board

at the station

and elsewhere

in the

State in regard to the purification of the sewage or waste liquor from
tanneries, this waste liquor being often quite large in

volume and

containing generally, besides a very large amount of organic matter
in different stages of putrefaction, a large

amount of chemicals and

dyestutfs, together with germicides used either in preserving the

hides before tanning, in the removal of hair from the hides or in the

These investigations showed that apparently

process of tanning.

tannery sewage could be successfully purified

all

if

carefully studied

and the right methods of purification followed.

During 1900 an application was received by the Board concerning
the purification of the waste liquor of a certain tannery, and, as this
liquor

seemed

to differ in

some respects from the

effluents of tan-

neries already examined, a short investigation has been made.

small

filters,

Two

Nos. 155 and 156, have been put in operation, each con-

taining 5 feet in depth of sand of an effective size of 0.24 millimeter.

To

Filter

No. 155 has been applied

at the

average rate of 63,000

gallons per acre daily the sewage from one drain at this tannery,

which contains the waste liquor from certain processes necessary
tanning and coloring

liides,

wool-scouring liquor.

To

in

together with a considerable portion of
Filter

No. 150 sewage flowing from an-

other drain of the tannery and resulting from preparing the hides for

tanning has been applied at the same rate. Tables showing the
average analyses of the sewage applied to and the effluent from each
filter are given below.
It will

be noticed that both produced good effluents, with fairly

At

high nitrification.

sewage

— that

is,

the beginning of February, 1901, the

the sewage from l)oth drains

— was

mixed

ajiplied to Fil-

ter No. 15G, which was continued in operation for

two months in
manner, and Filter No. 155 was put out of operation. It will
be noticed from the tables that, after mixing the sewages, an effluent

this

containing a

when

much

greater quantity of nitrates was obtained than

these two sewages were purified separately.

414
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Effluent of Filter No. 155.
[Parts per 100,000.]

[Pub. Doc.
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result of these various experiments
that, while a considerable

it

415

has been demonstrated (1)
in suspension in

amount of the matters

when the liquor is held quiet for sedimentation to take place, yet the amount of organic matter carried down
cannot be increased materially by the addition of reasonable amounts
of any of the chemicals commonly used as precipitants, either alone

wool liquor

will settle

or in combination with each other

:

althouajh combinations of ferric

chloride and lime in considerable amounts, or lime alone, in
instances, will,

cause

and

when mixed with

some

from some plants,

(2) that acids will cause a separation of the fats,

fatty matter;

but an acid liquor
filtration of the

liquor

and precipitation of considerable organic

coagulation

the

the

is

produced that

is

difficult to treat

strong wool liquor through sand

(3) that

;

filters

is

inex-

pedient, owing to the fact that this liquor will not nitrify by itself

quickly become clogged

(4) that mixtures of
with
domestic sewage
the scouring liquor in different proportions

and these

filters

;

can be purified and nitrified by means of intermittent sand
(5) that,

if

the mixture

is

to occur before being applied to sand filters,

somewhat
terial

;

srcater rate

filters

held for bacterial growth and putrefaction

and with

it

can be purified at a

less closfijino: of the filterino:

ma-

(6) that mixtures of wool liquor and domestic sewage in a
filters cannot be puri-

proportion that allows of purification in sand

(7) that the liquor resulting from washing or
rinsing wool after scouring can be purified at a high rate in sand fil-

fied in contact filters

ters

;

when mixed with domestic

seAvage.

In the various reports of

the last five years will be found the investigations giving the reasons
for these conclusions.

The two

filters

wdiich began to be operated in Sci)tcmber, 1898,

with mixtures of domestic sewage and the wool liquor from the

Bigelow Carpet Mills in Clinton, were continued in operation until
Each of these filters contained 41/2 feet in
the end of jNIarch, 1900.
depth of sand of an eflectivo size of 0.23 millimeter, and were
operated at practically equal rates during 1900, the mixture applied
being 1 part wool li(|Uor to 11 parts sewage. Before this li(iuor
was applied to Filter Xo. 112 it passed through a septic tank, and

was somewhat more easily disposed of on the filter because of this.
Both filters, however, produced as good results as during the previous year (see report of 189!>, pages 4G3-46(i) and were in good
The following tables give
condition Avhcn put out of o[)eration.
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the average analysis of the sewage applied to and the effluents from

these

filters

during 1900

Sewage applied

to

:

and

—

Effluents

from

Filters Nos.

[Parts per 100,000.]

70 and 112.
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115,000 gallons was then resumed. From the table
will be noticed that the effluent then regained its original

inal rate of

below

it

showing that for a filtering medium of this nature and with
sewage of the strength used the rate limit for regular working had
probably been reached at 115,000 gallons per acre daily.
character,

Effluent of Filter No. 8S.
[PartB per 100,000.1
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rate of approximately

400,000 gallons per acre

daily,

[Pub. Doc,

which proved

too great for the material, and 6 inches of the clogged surfiice material

had to be removed.

A^ain

this rate

was

continued and nitrification did not improve.

tried,

but cloo;ging

From July

1 to

16

the filter was allowed to stand filled with sewage, and small samples

of the effluent taken from day to day showed large amounts of iron
in solution in the ferrous condition, a

organic matter by the limonite.
was drained, and was then found

At

proof of the oxidation of the

the end of this period the

to be in such a condition that

it

filter,

could

be successfully operated at the rate of 480,000 gallons per acre daily,

with good

nitrification.

This

is

a

more complete removal of clog-

ging materials by resting than was ever before obtained at the station

when using sand

or broken stone, and can only be attributed to the

beneficial action of the oxide of iron present.

The smaller

rate

noted in the table during December was due to an accident to the
sewer pipe, whereby the supply of sewage was cut oif during a portion of this month.
Effluent of Filler No. 125.
[Parte per 100,000.]

FILTRATION OF SEWAGE.

No. 34.]

419

the same character and size as in Filter No. 125, was put into operation in August, 1900.
nitrification

At

the rate of 100,000 gallons per acre daily,

began promptly, and the

effluent

was comparable to that

The low rate in December was due to the same
The action of this filter goes to show that
cause mentioned above.
of Filter No. 88.

the admixture of a natural hydrous oxide of iron with sand gives

the same results as the oxide freshly formed on the fragments of
metallic iron.

iron

is

And, inasmuch

as the action of the natural oxide of

not complicated with the reducing action of the metallic iron,

the natural product

is

to be preferred.
Effluent of Filter No. 150.
[Parts per 100,000.]
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and June averaged .10 of

a part per 100,000, but

[Pub. Doc.

were practically
Not-

absent from the effluent during July, August and September.

withstanding this small amount of nitrification, the free ammonia of
the applied sewage was reduced 70 per cent., the albuminoid am-

monia 75 per
It will

was

cent.,

and the oxygen consumed about 75 per cent.

be noticed that, comparing one period with another, there

little

advantage in operating the

rate, as far as the

filter

intermittently at a low

percentage reduction of albuminoid ammonia and

oxygen consumed was concerned, but the

free

ammonia was very

greatly reduced during the period of intermittent operation.

The only comment

made on the action of this filter is that the
seemed to predominate, and that hydrous
oxide of iron did not form to a sufficient extent to be operativeSimilar action was noticed in Filter No. 96, described in the report
to be

action of the metallic iron

for 1898.
Effluent of Filter No. 139.
[Parts per 100,000.]

.
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namely 100,000 gallons per acre daily.
the year it was slightly clogged and the
quite equal to that of previous years.
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During the

first

effluent obtained

Upon May

part of

was not
ma-

7 the surface

was dug over to a depth of from 6 to 8 inches, and following
good purification was ol)taiued as in previous years, the
efiluent, after this date, having no turbidity, hardly any color and
high nitrates. This filter is an illustration of what could be done

terial

this

as

on a very much larger scale by the use of waste ashes, cinders, etc.,
where sand of a suitable quality cannot

for the construction of filters

be found, the use of this material being especially applicable in the
case of manufacturing establishments producing waste liquors that

must be purified, and having at the same time a large output of ash
and cinders from the coal consumed. Filter No. 5B, descriljed on
page 425, is another illustration of the use of this material in sewage
purification

Average Analysis of Effluent of Filler Ko. 95.
[Parte per 100,000.]

Quantity
Applied.
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In the

fall

of 1894

all

of these

filters
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were rested for so long a

we were unable to obtain good
within them again until the warmer weather of the fol-

period during cold weather that
nitrification

lowing spring, the cold weather apparently destroying the nitrifyVarious other experiments and
ing organisms within the filter.
observations have shown that,
cation of sewage

if

a

filter

remains free from the appli-

for a considerable period during cold weather,

it is

exceedingly difficult to start nitrification within it again until warmer
weather returns, and also that new filtration areas in the State, put
into operation in the late fall or early winter months, produce poor

during the

etfiuents

first

winter of operation

;

whereas

filters

started

warmer weather begin almost immediately to produce satisfactory
From Nov. 24 to Dec. 17, 1900, a period of more than
three weeks, we were unable to obtain any sewage at the experiment
in

results.

on account of a break in our sewer pipe, which could not be
repaired on account of the very high water in the river at that time.
Remaining out of operation during the cold weather of this period
of the year, nitrification again ceased within these large filters and
consequently results were obtained during the winter of 1900-1901
station

similar

to

and

in

some instances even poorer than

the

results

obtained during the winter of 1894-1895.

The following

table

shows the period of service of each of them,

together with the date upon which they were started, their rate of
operation, etc., and their average purification of sewage for the year

1900

:

—

Average Purification,

etc.,

of Filters Nos. 1

to

10, inclusive, 1900.

No. 34.]
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1.

Filter No. 1 contains 60 inches in depth of coarse sand of an effective size of 0.48 millimeter,

and

is ^\-j^

of an acre in area.

The

sur-

face of this filter has been raked 1 inch

deep each week and spaded
over to a depth of 6 to 8 inches upon April 9 and September 17.

The following

table gives the rate of operation

and the monthly

averages of the analyses of the effluent for the year
Effluent of Filler No. 1.
[Parts per 100,000.]

:

—

STATE BOAKD OF HEALTH.
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sewage

is

applied.

The

[Pub. Doc.

surface of the trenches has been raked 1

inch deep each week and they were dug over to a depth of 6 to 8
inches April 9 and September 17.
rate of operation
effluent for the

The following

table gives the

and the monthly averages of the analyses of the

year

:

—

Effluent of Filter No. 2.
[Parts per 100,000.]

FILTRATION OF SEWAGE.

No. 34.]

September
the

17

filter for

the eiiiiient

:

.

The following

425

table gives the rate of operation of

the year and the monthly averages of the analyses of

—

Effluent of Filter No. 4.
[Parts per 100,000.]

STATE BOARD OF HEALTH.
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favorable for good ^\-ork during cold winter weather.

[Pub. Doc.
It will

noticed that, owing to this easy entrance of sewage into the
before

its

temperature

is

lowered, nitrification was more active in

the winter months in this
filters.

The

be

filter

filter

than in any of the other out-door

surface of the filter has been raked 1 inch deep each

week and spaded to a depth of 6
tember 17. The following table
analyses of the eflluent

:

—

upon April 9 and Sepgives the monthly averages of the
to 8 inches

Effluent of Filter No.
[Parts per 100,000.]

SB.

No. 34.]
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The following table gives the rate of operation
17.
during the year and the monthly averages of the analyses of the

and September
etHuent of the

filter

:

—

Effluent of Filter No. 6.

428
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Effluejit

of Filter No. 9 A.

[Parts per 100,000.]
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rate of operation during the year

analyses of the effluent of the

filter

429

and the monthly averages of the
:

—

Effluent of Filter No. 10.
[Parte per 100,000.]
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FILTRATION OF WATEE.

The
water

principal investigations
at the

upon the

filtration

of Merrimack River

La^vrence experiment station during 1900 have been in-

tended to show the efficiency of

filters in

removing the

number

total

of bacteria present in the applied water compared with their efficiency
in

removing B. cqH, these studies including a comparison of the

ciency of sand

filters at different

effi-

seasons of the year, with difi'erent

depths of filtering material, and also a comparison of new and old
filters,

— that

is,

filters

])een in service for a

recently constructed and

number of

years.

We

that have

filters

have also made studies

of the frequency of the detection of B. coli when examining one hun-

dred cubic centimeters as compared with

its

ing one cubic centimeter of the effluents of

detection

filters

when examin-

receiving the river

water, this study having considerable practical bearing upon the de-

termination of the degree of purity of these effluents.

Besides this work, moreover,

we have continued our investigations

upon the removal of coloring matter from water

l)y filtration,

and

have made some observations upon the removal of odors and organThese latter investigations are perhaps not as significant as
isnLS,
they would have been

if

they had been made with a public water sup-

ply of high color or containing organisms, but have given us considerable information in regard to these subjects that

of value.

We

upon the

sui-faco

is

undoubtedly

have also studied the microscopic organisms found
of sand

aiding bacterial efficiency.

filters

A

and the part they play,

summary

of

all this

work

if

is

any, in

given in

the following i)agcs, followed by a descriptir)n of the various

used

in those investigations, including the

gether with the usual tables giving
}>acterial
filters.

analyses of the water

th(!

ai)plie(l to

Lawrence

filters

city filter, to-

results of the chemical

and the

effluents

and

from these

FILTRATION OF WATER.
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Bacterial and B. Coli Efficiency of Sand Filters.
two or three reports statements have been made to the
effect that rates of filtration that are entirely satisfactory and successful in removing a large percentage of the total number of bacteria in the water applied to a filter may be, and probably are in
In the

some

last

when

instances, too great for effective hygienic filtration

water to be
that of the

filtered is

the

polluted to a degree equal or approximating

Merrimack River

at

Lawrence.

That

is

to say,

we have

believed that the difference in the removal of pathogenic bacteria

compared with a low rate
of filtration may be greater than the difference in the removal of the
total number of bacteria present in the water undergoing filtration,

by a sand

filter

when operated

at a high

or, in other words, as the rate of filtration increases, the

pathogenic organisms in the efliucnt

number of

may approach more

rapidly

nearer the number in the applied water than do the total bacteria in
the efiluent approacli the total

number in the applied water.

Whether

however, we are not yet ready to definitely
state, ]jut the subject has been further investigated during the year
1900 and comparisons have been made of the results o])tained during
1«99 and 1900, when operating Filters Nos. 3B and 8 A (see pages

this is really so or not,

During both of
filters was
comparatively low% and while much more perfect filtration was attained
during 1900 as regards the removal of B. coli, yet during both years

471-476)

at different rates

during the two years.

these years, however, the rate of operation of these two

the

filters

purposes.

B.

coli

Averc probably

A

by the

summary
filters

producing safe eflluents for

of

nmch

of our

all

domestic

work upon the removal of

follows.

and B. Coli Efficiency of Filter JVb. 3B {Intermittent)
and Filter JVb. 8 A {Continuous) at Varying Rates.

Bacterial

During 1899 the average number of bacteria in the canal water
(Merrimack River) applied to these filters was 5,700 per cubic
centimeter; the average number in the efiluent of Filter No. 3B
was G7 per cubic centimeter; and in the cfiiucnt of Filter No. 8 A,
32 per cubic centimeter. Filter No. 3B during that year was operated at an average rate of 2,163,000 gallons per acre daily, and
Filter No. 8

A

at the

rate

of

2,598,000 gallons per acre daily.

STATE BOARD OF HEALTH.
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and with the applied water containing the
No.
3B was 98.80 per cent, and of Filter No. 8 A, 99.43 per cent.'
During that year the average number of B. coll in the applied water
Operated

number of

at this rate,

bacteria just stated, the bacterial efficiency of Filter

was 40 per cubic centimeter, and 22.27 per cent, of the samples of
effluent of Filter No. 3B that were examined contained a single
colony of this germ, and 14.17 per cent, of the samples of effluent
of Filter No. 8A; that is to say, while the efficiency of each filter
in removing B. coli was much greater than its general bacterial efficiency, still a considerable number of the samples of the effluent of
In January, 1900,
each that were examined contained this germ.
the rates of these filters were reduced, and the average rate of
operation during the year for Filter No. 3B was 1,548,000 gallons
per acre daily, or approximately 600,000 gallons per acre daily less
than in the previous year, and the average rate of Filter No. 8
gallons per acre daily less

number

this year the average

A

for

approximately 840,000
than during the previous 3^ear.
During

1900 was 1,750,000 gallons per acre

daily, or

of bacteria in the applied water was

5,100 per cubic centimeter, the average number in the effluent of
Filter No. 3B was 47 per cubic centimeter, and the average number

No. 8 A was 22 per cubic centimeter, giving
and 99.57 per cent.,
decreasing the rate of Filter No. 3B about 30

in the effluent of Filter

average bacterial efficiencies of 99.08 per cent,
respectively; that

is,

per cent, increased

its

bacterial efficiency only .28 per cent.,

decreasing the rate of Filter No. 8
terial efficiency only .14

1900 the percentage of

of Filter No.

3B

23 per cent, increased

Comparing the B.

per cent.

however, a much more marked
rate of

A

dift'ercncc is noted, as

total

that contained

B.

was 30 per

and
bac-

coli results,

with the lower

number of samples of
coli

its

effluent

cent, smaller,

and the percentage of total num])cr of samples of eflhicnt of Filter
No. 8 A that contained B. coli was 64 per cent, smaller than during
the previous year.

The following

table illustrates this

:

—

FILTRATION OF AVATER.
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Bacterial and B. Coli EfficiencTj oj Filters Nos.

1900.

Samples from

—

3B

433

and S A during 1899 and
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more than

slightly
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depth of sand that had been in use seven

2 feet in

years, than that of Filter No. 143, containing 5 feet in depth of clean

sand (see table, page 479). Their efficiency can properly be compared during only a portion of the year, however, as Filter No.
143 was not started until June 12 but, taking the five months from
;

August

to

1

Filter No. 8

December 31

A

inclusive, 127 samples of the effluent of

were examined and only 5 contained B.

coli,

or 3.9

per cent, of the total number; while of 126 samples of effluent of
Filter

No. 143 that were examined 18 contained B. coU, or 14.3

per cent.

B. CoU

Efficiency of

Comparing the new

New

Filters of Different De/pths.

Filters Nos. 142

and 143 (see pages 476-479),

operating at equal rates but containing 2 and 5 feet in depth of sand
respectively,

we

during the year
that

it is

find that their
;

B.

coli efficiency

this also agreeing

was practically equal

with the generally accepted idea

the schmutzdecke and the upper inches of sand Avith con-

remove most of
must have been equal in this respect
during the year, although Filter No. 143 had the greater depth of

siderable organic matter attached to the grains that

the bacteria, for these two

filters

sand for the water to pass through.

B. Coli

Efficiency of Filters in Cold

Studying the tables of B.

coli results

and

Warm

Weather.

given on pages 436-445,

it

will

be noticed, as noted in previous reports, that the colder five months
of the year are the ones

by

all

our

filters, for

that contained

B.

when

the poorest

B.

coli efficiency is

given

of the 41 samples of effluent of Filter No. 3

coli,

ary, February, March,

B

34, or 83 per cent., were collected in Janu-

November and December; and

samples of effluent of Filter No. 8 A that contained B.
79 per cent., wore collected in these months.

Comparison of Tests for B. Coli in One Hundred

of the 14
coli, 11,

or

Ciibic Centimeters

and One Cubic Centimeter of Filtered Water.
In the report of the Board for last year the statement was
that

" The volume of water

to

1)0

tested for Ji. colihwH been an object

for special study at the station, as
likely to find the

germ

in

made

it

is

evident that

wo

are

more

100 cubic centimeters or 50 cubic centi-

No. 34.]
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meters of water than

in 1 cubic centimeter.

Following out

435
this line

of thought the question arises, when filtering a Avater as polluted as

Merrimack River, is a degree of
from the water essential in order to

that of the

filtration that eliminates

B.

feel sure that all disease

coli

germs are eliminated, or is it only necessary that the filtration shall
be so effective that this germ is not found, or but seldom found, in
1 cubic centimeter of the water examined ? "
A large amount of
work has been done along this line of study during 1900, and it is
summarized in the following tables, showing the results of a large
number of tests for B. coli in 100 and 1 cubic centimeters of the
effluents from our various experimental filters at the station and the
effluent of the Lawrence city filter.

436
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Daily Tests for B. Colt iw One and One Hundred Cubic Centimeters of the Effluent
1900.
of Filter No. 3 B

—
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Daily Tests for B. Colt in One and One Hundred Cubic Centimeters of the EjjUicnt
1900.
of Filler No. 8A

—

438
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Daily Tests for B. Colt in One and One Hundred Cubic Centimeters of the Effluent
of the Lawrence City Filter

— 1900.
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Daily Tests for B. Colt in One and One Hundred Cubic Centimeters of the Filtertd
Water from the Outlet of the Distributing Reservoir.

440
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Daily Tests for B. Coli in One and One Hundred Cubic Centimeters of the Filtered
Water from a Tap at the City Hall.
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Daily Tests for B. Colt in One and One Hundred Cubic Centimeters
Water from a Taj) at the Experiment Station.

441

of the Filtered

442

STATE BOARD OF HEALTH.
Summary

of B. Coli Tests on the Water applied
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to

and

Effluents
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from

the

Experimental Filters {in One Cubic Centimeter).
Filter

8.\.

443

444

STATE BOARD OF HEALTH.
Summary

[Pub. Doc.

of B. Coli Tests (in

.
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One Hundred Cubic

Ce7itimeters)
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flow of water generally occurring in the winter, which causes the time

of passage of sewage to Lawrence from sewers at Lowell and other
cities on the river to be less in winter than in summer, both factors
impeding the destruction of bacteria in the water by natural causes.

The tabulated

show

B.

was often found on successive
proved to be present in 1 cubic
centimeter in one or more samples during a week's tests.
In other
words, although positive tests were not found consecutively on one
tests

that

days in the large volume, whenever

cubic centimeter, yet,

when

coli
it

these positive tests were found at short

intervals, the tests in the larger

volume showed the organism to be

present generally on the intermediate days

when

the

1

cubic centi-

meter tests were negative. If, however, the tests in 1 cubic centimeter were consecutively negative for any considerable number of
daj's, the tests in 100 cubic centimeters were also negative.
Only
in a very few instances was a positive test found in 100 cubic centimeters which would not have been expected from the 1 cubic centimeter results.

Relation of the Presence of B.

Coli in Filtered

Water

to

the

Ilealthfulness of the Water.

was stated when these investigations upon the passage of B.
filters were l)egun that this line of work at Lawrence was thought to be especially valuable, for several reasons.
If B. coli should he, found in a public water supply which had not
undergone filtration, it would be considered that there had been a
direct contamination of the water, and, if the water was not filtered,
there would ])e danger that typhoid germs associated with the B.
coli would reach the consumers of this unfiltercd water.
At Lawrence, however, we have a water which is known to be badly
polluted filtered, and, owing to the large numbers of B. coli in a
polluted water such as that of the Merrimack llivcr compared with
the numbei- of typhoid germs that can })ossibly be present even at
times of a severe epidemic of ty))hoid fever, it was regarded as
fjuestional)le whether a degree of filtration that would eliminate all
The impossibility of determining the
the B. coli was necessary.
percentage removal by filters of the germs of typhoid fever in the
Meriimack River water as it reaches Lawrence is, of course, apparent, but a study of the efficiency of water filters in removing
B. coli, a close prototype of B. fj/j)ho.sus, was, it seemed, possible
It

coli

through sand

FILTRATION OF WATER.
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and of considerable
years the

work

We

significance.

of sand
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had been studying for several

of various kinds, and operated at

filters

various rates, in respect to their power to remove from the river

water a large percentage of

all

the bacteria contained in

it,

and

expecting that the filtered water would have in the neighborhood
of

1

per cent, of the total number of bacteria in the unfiltered

assuming that with a degree of efficiency equal to this the
few typhoid germs present in the raw water were being efficiently

water

;

Whether some

removed.

bacteria naturally present in the water

than others was not known
and
determinations
give, although
with a certainty that direct tests
the facts in favor of the presumption that this was true were more

were more easily eliminated by

filtration

or less convincing.

The question arose, then, while we must have efficient hygienic
filtration when supplying a city with a polluted water filtered, can
we not better judge when this is attained by a study of the removal of
B. coll by the filter than by a study of the total number of bacteria of
all kinds removed, and is the removal of all B. coli by a sand filter
an unnecessary degree of bacterial refinement in the

filtration of a

water polluted as badly as that flowing in the Merrimack River at

Lawrence?

That

this is so

seems true when we consider that there
Merrimack River above Lawrence

are on the near water-shed of the

approximately 200,000 people whose sewage enters the river, nearly
one-half of these being within eight miles of the intake of the city
filter,

and yet the number of B.

coli in the river

water at this intake

averaged during 1900 only 87 per cubic centimeter.

how few

We know,

then,

the germs of typhoid fever per cubic centimeter in the

water at this point must be compared with the number of B.

coli

Lawrence were ill with
a very unusual occurrence,
this disease at one time,
and how
slight their liability of passing through the filter nuist be when so

germs, even

if

several hundred people above

—

—

few, as our studies have shown, of the hardier colon bacilli are able
to survive until they reach the underdrains.

(Comparing now the B.

coli tests

during the year 1900 of samjiles

of the Lawrence water supply with the cases and deaths from tyjihoid
fever ni the city, and also comparing the cases and deaths from the

same cause

in

two

cities

of the State having almost exactly the same

population as Lawrence, but one of which receives the exceedingly
satisfactory water supply of the metropolitan district

and the other

STATE BOARD OF HEALTH.
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a water supply from a practically unpolluted source not
find the following facts

:

we

filtered,

—

In Lawrence there were 77 cases of typhoid fever during the year

and

9 deaths, 5 of these deaths,

of the mills of the city which

however, being of operatives in one

is

piped with unfiltered river water

—

which many of the operatives drink,
many of the cases in this and
the other mills of the city undoubtedly being due to drinking the
same unfiltered water,
and 2 of the deaths being of people who
came to the city ill with the disease. In the city which is supplied
with metropolitan water there were 73 cases during the year and 7
deaths, and in the city supplied with another surface water from a
practically unpolluted source and not filtered there were 68 cases

—

and 15 deaths.

In

of these cities there

all

While, of course,

water trade.

is

a considerable spring-

this relation of these cities

one to

the other in this respect would vary from year to year, and figures
in regard to typhoid fever
tion, etc., can be

many

made by

and the reduction of death-rates by
diflerent manipulation to

filtra-

show apparently

seems reasonable to suppose from a comparison of
these three cities that the Lawrence city water as supplied to its
inhabitants during the year 1900 was not the cause in any instance
things,

it

of typhoid fever, even although 8.57 per cent, of the samples of
this

water collected at the outlet of the reservoir contained B.

sufficient

numbers

to give a positive test

when only

1

coll in

cubic centi-

meter was examined.*
Moreover, referring again to the tests for this organism in the
water produced by our sand filters when operated at difterent
rates, wo find that, while reducing the rates to approximately 1,500,-

filtered

000 caused a considerable decrease in the percentage of samples tested
B. coU, yet it is not by any means proven that higher

that contained

rates with a greater percentage of positive tests arc dangerous.

should believe from

all

the knowledge that

wc have upon

that a rate of 2,500,000 gallons per acre daily

is safe

We

the sul)ject

even when

fil-

tering a water as polluted as that of the Merrimack River, but that a
rate much greater than this might give an unsafe etHuent
when bact(!rial activity and efficiency arc at their lowest

though perhaps

efficient in vvai-m weather.

of the report of the Board for 1898,
*

There arc nUo two other

it

filtered.
In

point, al-

Referring to page 494

will be seen that a rate of

about the Hame population oh Lawrence and both
In one of those cltleH there were, during 3900, 126 oaBOS of

clllcH In the Stale of

have Burface water nuppllcH not
typhoid fever and 22 deathn, and

in winter,

the other, 46 caHeH and 13 dcathH.

;
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2,500,000 gallons per acre daily gave a much better B. coli efficiency
during cold weather than a rate of 4,000,000 gallons per acre daily
while a rate of 4,000,000 during warm weather gave a B. coli efficiency at least equal to that obtained at a rate of 2,500,000 in winter.

Organisms upon the Surface of Water Filters (Bacterial
AND Microscopic).

As
is

the elimination of bacteria from water by slow sand tiltration

largely a biological process, depending,

we have always

believed,

upon the destruction of bacteria at or near the surface of sand filters
by the bacterial organisms in the sand, aided both in their growth
or increase in numbers and in their work by gelatinous organic
matter strained from the applied water, the comparison of winter

and summer
results of a
credit,

The
results given on previous pages is of interest.
very elaborate investigation* recently published gives

however, for practically

to microscopic organisms
for this reason

uncovered

all

upon

filter

open to the sunlight, arc able to

filters,

give l)etter results than covered

the bacterial efficiency of a

the surface sand, and states that

filters,

l)ecause of the

more aljundant

gi'owth of microscopic organisms in or upon the surface sand under
these favorable conditions.

The

idea has also been advanced

by the

same writer that probably the poor results obtained by the experimental sand

filters

at Louisville,

that the great turbidity of the

Kentucky, were due to the
water so darkened

it

as

to

clude the growth of microscopic organisms upon the sand.

aminations of the results obtained from our experimental

fact

pre-

Ex-

filters

at

Lawrence and the Lawrence city filter, in removing both total numbers of bacteria and B. coU, do not seem, however, to uphold this
theory.
For instance. Filter No. 8 A at the experiment station,
which has been for a number of years so covered by a roof of j)lanking and earth that the process of filtration has taken place entirely
in the dark, no light being admitted to the chamber over the filter
except at times of scraping, gives the best results,

all

things con-

and many examinations of the surface
sand from the Lawrence city filter and our experimental filters during the past year have shown that, while the greater number of what
sidered, of any of our filters

;

are classed as microscopic organisms
*

By Ad. Kemna,

veyor," June, 1899.

is

found upon the sand of the

C.E., engineer in charge of the water works of Antwerp, Belgium.

"

The Sur-
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these organisms are almost entirely those strained

filter.
They do not
however, so rapidly in the light as in the dark, and hence we
find them present more abundantly upon the sand of the open filters.

out mechanically from the applied water by the

die,

There are periods in August and September in each year when an
abundant groT\i:h of Spirogi/ra appears on the surface of our open
intermittent filters, but this is practically the only growth of any
moment upon the surface, and is there for at most but a few weeks
of the year.
Yer}' many examinations of the surface sand from the
various filters have shown great variations in the number of these
organisms, varying from 550 per cubic millimeter to 24,550 in the
samples from the Lawrence city filter, from 2,950 to 14,400 in
the samples of sand from Filter No. 3B and from 700 to 3,250 in
the samples from Filter No. 8 A.
All our observations at Lawrence go to prove that covered filters
are more efficient in the removal of bacteria than open filters, and
that the decreased efficiency of the filters in winter is due (1) to the
not so large an amount of gelatinous organic matter comes

fact that

to the

filter's

surface with the water as in the

summer months,

this

being due to the greater flow generally of water in the river in the
winter than in the summer, and hence the purer character of this
water from a chemical point of view; and (2) to the fact that l)acand the destruction of one species of bacteria by

terial oxidation

another

is

retarded by low temperature.

That

is

to say, the bio-

upon which efficient filtration with sand filters at
Lawrence largely depends is carried on by the bacterial organisms
aided by warmth and gelatinous organic matter, rather than by
microscopic organisms.
The millions of bacteria in the upper layers
of sand in our filters are shown by tables given in the early reports
logical process

from the

station.

Filtration of Highly Polluted Water.

Double Filtration.
Filters Nos. 08

and

H!)

were

])ut into

operation

May

9,

1896, and

They were
were continued in operation until March 31, 1900.
20 inches in diameter and contained when started 60 inches in depth
During most of this
of sand of an effective size of 0.23 millimeter.
period one of the filters was operated intermittently and the other
continuously, and the results obtained have been elaborated in the

FILTRATION OF WATER.
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various reports of the Board.
polhited water

first

It

was shown that with the highly
filters the intermittent method

applied to these

of operation was necessary in order to obtain

and chemical

451

results.

With

satisfactor}'^ bacterial

the less polluted water applied during

the last two years of their operation, containins: enough dissolved

oxyiren not to liecome exhausted

during

filtration,

While the

filtration.

l)y

the oxidation of organic matters

continuous filtration was as

eflicient as intermittent

bacterial efficiency of these filters

during a large part of their period of operation as

far as

was good

percentage

was concerned, the number of bacteria remaining in their eflluents was greater than allowable with sand filtration,
this being due to the very large number of bacteria in the water
applied to them.
Hence, soon after they were put into operation a
secondary filter was installed, containing 5 feet in de})th of sand
of the same effective size as that in the two primary filters, Nos. 68
and 69. This filter was operated in the continuous manner and was
removal of

l)acteria

ke[)t in operation

until the last of January,

1897

;

but, as stated

owing to the fact that most of the gelatinous
organic matter had been removed from the water api)lied to this
secondary filter during its primary filtration, only a slight coating
was formed upon the sand grains, and, as the sand itself was no
finer than that in the primary filters, it was not particularly eflicient
in removing bacteria.
in previous reports,

Upon

April 23, 1898, secondary Filter No.

operation to receive the effluents of the primary

109 was put into
filters

in place of

filter just described.
This filter contained 4 feet in depth of
sand of an effective size of 0.14 millimeter, that is, of a grade nuich

the

finer than

that in the primary filters.

effluents of Filters

until
Its

March 31, 1900, when

rate

To

it

the entire combined

Nos. 68 and 69 were applied from the date given
all

these

filters

went out of operation.

of operation averaged about 2,500,000 gallons per acre

daily.

During the i)eriod of seventeen months, from May 19, 1896,
when Filters Nos. 6S and 69 were first put in operation, to Oct. 17,
1897, the water applied to them was Merrimack River water with
which a certain percentage of sewage had been mixed at the station.
During the period of applying this water to the filters Filter No. 68
was scraped nineteen times,

M'hile

operating at an average rate of

practically 1,200,000 gallons per acre daily;

and Filter No. 69 was

;
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scraped thirty-four times, while operating at an average rate of about

1,050,000 gallons per acre daily.
23, 1899, however,

— a period

applied to these two

From Nov.

19, 1897, to Sept.

—

of twenty-two months,
the Wcater
was the filtered river water (Lawrence
certain percentage of sewage was added,

filters

city supply), to which a
and the mixture allowed to stand for sedimentation to take place.
Operating with this water, most of which had once passed through a
sand filter and had its mineral matter in suspension removed, these
two filters did not become clogged at the surface in such a manner

as to necessitate scraping during this period of nejirly

that

is

to say, the organic matter in the applied water

bacterial oxidation

and there was very

The three following
three

filters

tables

show the

filters.

bacterial efficiency of these

during their period of operation

Table showing Efficiency of Filter No.

Pkkiod.

finely divided mineral

little

matter jiresent to clog the surfaces of the

two years
underwent

68 during

:

—

Different Periods of Operation.
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Table showing Efficiency of Filter No.

Pebiod.

109 during
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Different Periods of Operation.
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It will be noticed that the average color of the river water sup-

plied to these filters for the entire period was .42, the average color

3B

was .28, and the average color of
was .29; these figures showing an
average color removal by Filter No. 3 B of 33 per cent, and by
Filter No. 8 A of 31 per cent, for the entire period, these averages,
however, not showing as oi'eat a removal of coloring matter as was
For instance,
the case in some of the diflferent years of this period.
coloring
B
removed
41
matter
per cent, of the
in 1899 Filter No. 3
of the water applied to it, and Filter No. 8 A 35 per cent.
The average rainfall per year for this period was as follows
of the effluent of Filter No.

the effluent of Filter No. 8

A

:

—

Average

Average

Kalnfall
(Inches).

Rainfall
(Inches).

1894,

39.74

1898,

55.88

1895,

50.62

1899,

37.21

1896,

43.70

1900,

50.66

1897,

46.19

Studying these two tables we see that there is a general tendency,
rate for rate, for the least removal of color by these sand filters in
years of high rainfall,

when

amount of coloring matter exwashed into the river; and the

a larger

tracted from leaves, grass, etc.,

is

greatest removal during the years of lowest rainfall,

when

a larger

percentage of the water flowing in the river comes through the
ground before reaching it, instead of flowing over the ground, as in
times of high
results

rainfall.

It is particularly noticeable in

month by month during

studying the

this period that the smallest percent-

acre

of color removal has been in the autumn months of high rainfall.

For
was

instance, in October, 1898, the average color of the river water
.64, the average color of the efliuent of Filter

No. 3B,

.41,

and

of Filter No. 8 A, .50, the color of the effluents showing an arverage

removal of 30 per cent, of the coloring matter in the applied water
by Filter No. 3B and 22 per cent, by Filter No. 8 A. In July of
the same year, however, which was a month practically without rainfall,

the color of Hk; river water was .37, the c^olor of the efliuent

of Filter No. 3U, .14, and the color of the efliuent of Filter No.
8

A,

.15,

showing a removal of practically GO per

cent, in each in-
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some

influence,

however.
It is also significant that in 1899,

when

these

filters

had

l)een in

operation six years, the percentage of color removed was as great or
greater than in the earlier

of their operation,

j'^ears

of sand was more than twice as great

;

this

when

the depth

being due partly, un-

doubtedly, to the coating of bacteria and alumina-bearing

accu-

silt

mulating from year to year upon the sand gi-ains, and partly to the
unvarying action of the schmutzdecke, whatever the varying depth
of sand in the filter.

These two tables show that the organic coloring matter in water
is more easily removed at times of low rainfall, which indicates that
the color extracted from what may be called dead vegetable matter,
with which the water comes in contact in passing through the ground,
is

much more

easily acted

extracted from what

may

such as leaves, grass,

when flowing over

upon

in the filter than the coloring

matter

be called live or dying vegetable matter,

etc.,

with which the water comes in contact

the surface of the ground.

This question of the removal of color from water supplies
considerable importance, as

many

is

one of

supplies are of a satisfactory char-

acter in every particular with the exception of the high color, which

renders them objectionable to the users, and during the last two years
considerable special investigation in regard to it has been made at
the station.

The

course, to

waters, for undou])tcdly the coloring matter in

all

results obtained,

however, are not applicable, of

waters would be of a more stable nature and hence more

some

difficult to

remove than that in the water experimented with. It seems very
probal)lc, however, that the highly colored surface waters drawn from
some of the ponds and reservoirs in the State and used for public
supplies may resemble more nearly in the composition of their coloring material the water used in these special experiments than the

Merrimack Kiver water. If this is so, a larger percentage of
color can be removed by sand filtration tlian is the case with the

their

river

water, as our experiments have shown.

During 1899 one of our large

cyju'css tanks, G feet in dcj)th

and

17 feet 4 iqches in diameter, having a capacity of about 9,000 gallons,

began to be used as a reservoir

(see page 46.5).

During 1900

for the

this reservoir

growth of org.inisins
was also used as a

source for colored water applied to various experimental

filters, this
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water being given a comparative!}' high color by various means, such
it at different times of grass, hay, decayed wood

as the addition to

and peat, or infusions of these various substances. As the capacity
of the reservoir was comparatively small for the volume of water
used, the daily change of color of the water drawn from it varied
considerably at times, owing to the necessity of constantly adding
colored water or material to produce color.

The coloring matter

in

water

is

largely of a vegetable origin, and

shows a large amount of oxygen
consumed from permanganate, owing to the carbonaceous matter
It has been noted, however, by several observers that conpresent.
siderable of the coloring matter in some surfiice waters even is due
a hiofhh' colored M'ater for this reason

ponds where the vegetable matter is decayins, considerable iron from this matter goes into solution in the
water, to he partially or entirely precipitated when oxygen has access
Samples of water drawn from the bottom of a pond,
to this water.
color when first collected, often become reddish,
little
having but
to iron

;

that

to say, in

is

owino- to the oxidation of the iron primarily in solution in them.
If the water contains but

little

organic matter, this iron will gener-

ally precipitate rapidly, but if considerable organic matter is present,
its

precipitation

As

may be delayed very

considerably.

an illustration of the source of iron in water and of the delay

of the water when iron is present, even when
exposed to sunlight, the following experiments are given upon
October 4 three one-half gallon bottles were filled with water having
.50 grams of peat were added to the water in the
a color of 0.31
first b(jttlc, 12.5 grams of grass to the water in the second bottle,
in decolorization

:

;

and 25 grams of decayed wood

to the

The

water in the third bottle.

peat contained .23 per cent, of iron, the grass .13 per cent., and
The color of these three infusions at the
the wood .19 per cent.

end of twenty-four hours and the color and iron
weeks were as follows
:

—

Color after

Twenty-four
Hours.

at the

Color after

Two

Wi'cks.

end of two

Iron after

Two

Weeks.

.0480

1,

1.46

1.54

2,

2.76

6.80

.0800

1.90

6.60

.0600
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Octol)er 31 the three infusions were filtered through paper,

placed in stoppered bottles and allowed to stand in the laboratory

exposed
follows

:

to the sunlight, the color of the three

—

XCMBER.

on

this date

being as
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144.

JSFo.

This filter was j^^^^ of an acre in area and contained 314 feet in
depth of sand of an effective size of 0.24 millimeter. It was put

June 13, receiving the water from Supply Tank No.
continuously at first at the rate of 1,000,000
operated
and
was
7,
The average rate of operation is shown upon
gallons per acre daily.
the table on page 464, and varied from an average of 935,000 galinto operation

lons per acre dailj^ in July to 2,057,000 gallons per acre daily in

August; the intended rate being 1,000,000 gallons per acre daily in
June, July and August, and 2,000,000 gallons per acre daily during
Although started as a continuous filter,
the remainder of the year.
it was changed to an intermittent filter on July 6, and was so continued throughout the remainder of the year,

covered a

Owing

minimum

its

surface being un-

of two hours daily.

to the character of the water applied to the filter, however,

further aeration

was necessary

at times

exposure and partial draining of the

beyond

that given

by surface

Daily readings of the

filter.

color of the applied water and effluent of Filter No. 144 were

from the time of starting the

filter until

made

the end of the year, the aver-

age result of these readings being as follows

:

—

Color Removal by Filter No. 144.
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treating Provincetown water (see page 548, report of 1809) to see
if

enough iron would

l)e

taken into solution

l)y

the dissolved gases

of the water to subsequently coagulate and precipitate as h^'drate,

carrying the coloring matter with
this

manner

until Sei)tember 12, but

it.

was

the coloring matter of the water, as will

The

filter

was operated in
removing

less successful in
l)e

seen by the table below,

than Filter No. 144, to which the water went without any prelimi-

nary treatment. This result was undoubtedly due to the additional
iron that was taken into solution becoming partially oxidized, but
at

times prevented from precipitating because of insufficient aeration

and the organic matter present.
Upon September 12 sulphate of alumina in the proportion of 2.0
grains per gallon began to l)e applied to this water.
Upon October
1 1 the amount w^as reduced to 1.0 grain per gallon, but upon Novemwas again placed at 2.0 grains per gallon, and so continued
throughout the remainder of the year, as it was found that this
ber 2

it

amount was general

I}'-

necessary for successful work.

rate of o})cration of this filter is

shown by the

The average

table on page 4()5,

and varied from 1,113,000 gallons per acre daily in September to
2,596,000 gallons per acre daily in December. The following table
shows the color of the applied water and effluent and the percentase
removal
:

—

Color Removal by Filler Xo.

144 A.
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the sulphate of alumina was applied in diiferent ways, allowing

diflerent periods of time to elapse after its
liefore this

mingling with the water

water reached the surface sand of the

filter,

and

was

it

found that better results were obtained if this period was about one
hour than when it was less, but that a greater period was little if any
better in causing
in

more

perfect coagulation.

Starting with 30 inches

depth of sand, this was gradually reduced to

new sand was added, without
Alkalinity and Limit of

The

alkalinity of water is

21/^ inches,

before

affecting the color results obtained.

Amount of Sulphate of Alumina.
due to carbonates and bicarbonates of

lime and magnesia, and the power of the water to decompose sulphate
of alumina depends directly upon
linity of

its

The

degree of alkalinity.

alka-

our colored water supply averaged 1.9 parts per 100,000

parts during the year, varying from 1.0 to 2.5 parts for monthly

averages.

As about

0.6 of a part of alkalinity

is

required to decom-

pose 1.0 grain per gallon of sulphate of alumina,

it

was

at times

impossible, unless the alkalinity of the water was increased

artifi-

cially, to use the 2.0 grains per gallon without causing the etfluent of

this filter to give an acid reaction, caused

decomposed sulphate of alumina.
Filter

by the presence of un-

This occurred on several occasions.

No, 147.

This filter was ^^^^^j of an acre in area and contained 27 inches in
depth of sand of an effective size of 0.24 millimeter. It was 'put into
operation upon July 27 as a continuous

filter,

at the rate of

3,000,000

gallons per acre daily, and the rate of operation during the last five

months of the year varied from 1,736,000 gallons per acre daily in
November to 2,650,000 gallons per acre daily in December. Although started as a continuous filter, it soon had to be operated in
the intermittent manner, owing to the character of the water applied
and, as stated when describing
to it during the summer months
P'ilter No. 144, the water had to be aerated to introduce sufiicient
air to last while passing through the filter, besides that introduced
by the intermittent method of o])eration.
Beginning ()(;t()bor 12 ferric (Oiloi'ide was appli(!(l to the water in
;

the proportion of .15 of a grain per gallon, a period of about forty

minutes elapsing after the addition of the chemical before the water
Upon November 8 the amount added was in-

j)asscd to the filter.
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November 13 to 1.5 grains
November 14 it was reduced to .75 of a grain
l)er gallon, this amount being sufficient to cause the coagulation of a
considerable percentage of the coloring matter of the water when the
ferric chloride was changed to sesquioxide of iron
The small amount
creased to .75 of a grain per gallon, upon

per gallon, and upon

.

iirst

added caused but a

slight reduction of the coloring matter of the

water l)eyond that which had been previously removed by the

filter

by simple sand filtration without the addition of the chemical, and a
greater amount than .75 of a grain per gallon caused iron to appear
at times in the effluent.

color removed

:

—

Color

Average color of applied water,

Average color of

effluent,

Per cent, of color removed,

.

The following

Removal by

table

Filter No.

shows the per

147.

cent, of

4Gl>

last

STATE BOARD OF HEALTH.
four months of the year

when

[Pub. Doc.

the rates were similar, through

somewhat deeper Filter No. 144 (see page 464). These results
would seem to indicate, contrary to the results spoken of in discussing
Filters Xos. 3B and 8 A, on page 453, that the deeper the sand the
greater the removal of color.
This was a new filter, however, containing
clean
sand
coatinowithout
the
of oroanic matter and bacteria
C
on the sand grains that obtained in Filters Nos. 3B and 8 A.
the

No. 34.]
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which we were at first able to
devise would not introduce more air into this water than would be
Later, aerators were placed above the
almost immediately used.
tanks, which seemed to answer the purpose, but from time to time
before passing the water to the

filters

these failed to introduce the requisite amount, and this was quickly

shown not only by the lack of oxygen in the effluent of these filters,
but also by their high color, due, owing to the absence of oxygen
from the water, to iron taken into solution from the sand in the filand the subsequent oxidation of this iron. On a number of days
in the months mentioned the color of the effluents was greater than
ters

that of the water applied, this occurring both with the intermittent

sand

filters as

well as with Filters Nos. 144

A and

147, before passing

and ferric
upon these days are
showing the percentage of color removed by

to which the water was treated with sulphate of alumina

chloride respectively.

omitted from the tables
the

The

results obtained

filters.

The character of the water in the supply tank during these months
is shown by the table on page 464, and it will be noticed that the
average analysis of September showed only .0553 parts per 100,000
of albuminoid ammonia and .58 parts of oxygen consumed yet this
matter was in such an unstable condition that the oxygen introduced
by the aerators was almost immediately exhausted. For instance,
the following figures, showing the percentage of saturation of oxygen
;

in the water applied to the aerator of Filter

No. 148, the water from

the aerator of Filter No. 148 collected from the surface of the

and

in the effluent of the filter, will illustrate the difficulty

tered

:

—

OCTOBKB.

filter,

encoun-

464
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and ^fluents from

inclusive.

tables present the average analyses of the colored

water applied to and the effluents of these filters. In the case of
and 147, two averages are given those for
Filters Nos. 144, 144

A

:

Xo. 144 showins; the average result when filtering at the differthose for Filter No. 144 A presenting
when
average
of
the
period
the applied water passed through
the
(1)
an iron contact filter before going upon Filter No. 144 A, and (2) the
average effluent when sulphate of alumina was used and those for
Filter No. 147 showing the periods before and after using ferric
It will be noticed that the effluent of Filter No. 144 was
chloride.

Filter

ent rates noted on the table

;

;

of a considerably better quality during the second period,
rate was greater, but this was due to the

when the

difi'erent character

of the

applied water during the two periods and the difficulty at times in

introducing sufficient oxygen during the

first

period, covering June,

July, August and a portion of September.
Average Analysis of Colored Water.
[Parts per 100,000.]

No. 34.]
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of
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.
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show the variety of organisms found dur1 until the end of the

ing the period of investigation from July
year, the

from

first

table giving the organisms found in the surface water

and the following
from different
depths on different days between September 25 and December 31.
It will be noticed that the organisms found during the first period
were comparatively few in number, but several were present which
are known to cause odor in waters, such as Asterionella, Diatoma^
Meridion, TabeUaria, Eudorina^ Pandorina, Dinobryon, etc. The
samples during the second period, from the end of September until
the end of the year, showed many other organisms present which are
either known or supposed to produce odors.
The table shows that
a very large number of organisms was found in the bottom of the
tank, compared with the number found at the surface or mid-depth.
Jul}'

1

until the last part of September,

table giving the organisms found in the samples taken

Upon

the tables a statement

is

given of the number of samples ex-

amined.
Organisms per Cubic Centimeter in Sup])ly Tank (First Period)
[Fifteen Bamples

examined upon Different Dates.]

.

Xo. 34.]
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Removal of Odor.
Asfenonella Diatoma, Sijnedra and Meridion were present

in the

,

water during the entire period of experiment, and other odor-pro-

ducing organisms, such as Ci/clotella^ Diatoma, Meridion, Tabellaria,
Cryptomonas, Volvox, Eudorina, Pandorina, ITrof/lena, Dinobryon

and Pevidiniurn, for a considerable portion of the time.
A large percentage of the variety of organisms in the applied water
was found in the effluents of all these filters but only occasionally
were they present in the effluents and in very small numbers.
The odor of the water and the odor of the effluents of the filters to
which this water was applied were noted daily, the odor when both
Owing, however,
cold and heated to the boiling point being taken.
to the manner in which the color was maintained in our supply tank,
most of the odors noted at certain periods were undoubtedly due to
decaying organic matter rather than to any of the organisms present.
But at times odors evidently caused by these organisms were detected, and these odors sometimes remained in the water in the supply tank for

many

days.

make a statement of .the odors of the effluent
more than one of these filters, for the odor of the effluent of each
filter was practically the same through the entire period, only minor
It is of little

value to

of

differences being noted

from time to time.

Filters Nos. 144

A

and

147 were operated with the use of sulphate of alumina and ferric
chloride respectively, for the purpose of removing color,

Ijut

their

were not rendered more odorless by the use of these chemithan the effluent of Filter No. 144, a plain intermittent sand

effluents
cals

filter.

In a general way it can l)e said (1) that during a considerable
portion of the period of experiment there were odors in the supply

water which would be detected by an ordinary user, but not in the
(2) that during a considerable portion of the period of
operation the odors found in the applied water were found in the

effluents;

effluents,

but to a

gen was present

much

in the

less

degree whenever an abundance of oxy-

water as

it

passed through the

filter, this

])cing

the case during a very large portion of the time; and (3) that the
musty and oftensive odors due to decaying vegetable matter were

more

easily

removed than

tlie

odors })resumal)ly due to organisms.
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supply tank by months, and

the odor of the effluent of Filter Xo. 14-4 also by months, the follow-

ing statements can be made

:

during July the odor of the supply

varied fi-om "slightly aromatic" to the odor of decaying organic
matter.

The odor of

very much

less

the effluent of Filter No. 144 during July

was

than that of the applied water, only on one or two

occasions was a slight odor of decaying organic matter detected, and
during a portion of the month the odor was " slightly sweetish and
aromatic," upon one date being "slightly geranium," due undoubt-

edly to the large number of AsterioneUa in the supply tank.

During August the odor of the water in the supply tank was
never that of decaying organic matter, but largely " geranium" and

"aromatic;" but the odor of the

effluent of Filter

No. 144 was

designated as "ofiensive" during more than half the month and as

"geranium" during a number of days in the month, the offensive
odor being due to insufficient oxygen in the applied water, causing
an entire absence of oxygen in the effluent during

a considerable por-

tion of this month.

During September the odor of the water in the supply tank Aaricd
from " moldy "to " decidedly disagreeable." During a considcral)le
portion of this month there was an utter lack of oxygen in this water,

owing to the rapid decomposition of the organic matter taken from
the hay and grass with which the water was colored.
Filter No. 144
was out of operation at least one-half of the month, owing to the
difficulty experienced in introducing enough oxygen into the water
to last while it was passing through the filter, as before noted, but
the odor of the effluent when this was finally accomplished by improved aeration was very much less than that of the applied water,
only a very slight odor being detected

in this effluent

during the

month.
In October the odor of the water in the supply tank was "offensive" during the first two weeks of the month, but during the last
two weeks it varied from " slightly offensive " to " slightly geranium." During this month the odor of the effluent of Filter No.
last portion of the

144 was "slightly geranium" or "slightly grassy" on days when a
sufficient amount of oxygon was introduced into the applied water
to last while the water was passing through the filter, but " musty"

on the days when the amount of oxygen
small or entirely lacking.

in

the effluent was very

FILTRATION OF WATER.
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During November the water

471

supply tank had an odor varying on ditt'erent days from "decidedly musty" to "very slightly
geranium " the odor of the effluent of Filter No. 144 being " very
in the

;

first week of the month, but
without odor hot during the entire month, and " none "or " slightly

slightly

musty" when cold during the

when cold during the last three weeks of the month.
During December the odor of the water in the supply tank varied

sweetish

"

from "musty" to "geranium," while the effluent of Filter No. 144
had practically no odor whatever, either cold or hot.

Description of Operation of Experimental Filters receiving
Merrimack River Water and the Lawrence City Filter
during 1900, together with Tables of Resltlts.
Filters JVos.

3 B and 8 A.

These two filters are each j^^ of an acre in area, and at the beginning of the year Filter No. 3 B contained 271/^ inches in depth of
sand and Filter No. 8

A

28l/'2

inches, the sand in both filters being of

the same character and having an efiective size of 0.23 millimeter.

These two

mary of

filters

were

in 1893, and a sumthem up to Jan. 1, 1900, was
report of the Board.
The rate of operation of
first

put into operation

the results obtained from

given in the

last

had been 2,500,000 gallons per acre daily during 1899,
was reduced in each case to 1,500,000 gallons per acre daily

the

filters

but

it

upon Jan. 19, 1900, in order to make a study of their B. coll efficiency when operated at low rates, as discussed on previous pages.
Upon May 9 the roof of planking covered with earth, that had been
over Filter No. 3B since September, 1896, was removed, but that
over Filter No. 8 A was allowed to remain. Daily samples of the
water apj)lied to and the effluent from these filters were taken for bacterial analysis

and frequent samples for chemical analysis.

sriving the results of these various determinations follow

:

—

Tables
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Average Daily Nzimber of Bacteria per Cubic Centimeter in
(^Merrimack Eivei-), 1900.

DAT.

[Pub. Doc.

the

Canal Water

No. 34.]
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Average Daily Number of Bacteria per Cubic Centimeter in
No. 3 B, 1900.

DAT.
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the Effluent of Filter
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Average Daily Number of Bacteria
No.

j^er
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Cubic Centimeter in the Effluent of Filter

8 A, 1900.

.

No. 34.]
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Monthly Averages of Analyses of Canal Water {Merrimack River)
[Parts per 100,000.]
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SA.
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Average Daily Number of Bacteria per Cubic Centimeter in
No. 142, 1900.

the Effl,uent of Filter

No. 34.]

672

1
2,

.

.

.

.

.

.

.

.

3
4,

417

283

830

248

174

143

5

1,073

6

382

116

202

370

174

174

178

92

7,

.

.

.

.

8

9

73

1,321

440

2,690

252

116

11

788

119

36

12

952

40

13

13

606

109

42

108

14

994

45

23

65

25

10,

.

.

.

.

15
16,

...

31

.

25
115

17

463

39

31

185

18

183

44

31

67

31

29

19
20,
21,

...

.

.

1,619

767

6,200

785

512

52

1,800

492

1,095

37

22

1,500

23

1,300

24

886

253

14

209

35

20

342

47

26

3,183

141

26

684

126

642

53

28,

.

1,006

183

29,

.

958

27

414

30

81

632
1,008

Average,

.

Per cent, removed.

77

378

150

38

70

178

83

26

1,756

249

61

64.90

93.46

98.61

47

99.28
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Average Daily Number

DAT.
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per Cubic Centimeter in the Effluent of Filler
No. 143, 1900.

of Bacteria

No. 34.]

FILTRATION OF WATER.
Effluent of Filter No. 142.
[Parts per 100,000.]
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Bacterial JEfficiency of Laiorence City Filter.

Averaging the monthly averages of bacteria found in the Merrimack Eiver water applied to and the effluent from the Lawrence city
filter,

we

find that the average

number of

bacteria in the river water

been 8,970 and the averao-e number of bacteria in
the effluent 54, giving a bacterial efficiency for the entire year of
99.40 per cent. The average number of bacteria in the samples colfor the vear has

lected at the outlet of the reservoir

was 49 per cubic centimeter, in

the samples collected from a tap at the city hall 49 per cubic centi-

meter, and in the samples collected from a tap at the experiment
station 32 per cubic centimeter.

Tables showing the results of the

chemical and bacterial analyses of the applied water and filtered

water are given beyond, and upon previous pages

is

given a discus-

sion of the results of the examinations of the filtered water for
JB. coli.

Rate oj Operation and Number of Times

With

the Filter

was scraped.

the tables following, giving the average chemical and bac-

terial analyses, is a table

showing the volume of water

filtered dur-

ing the year and also a table showing the number of times each of
the beds of the

filter

The

was scraped during the year.

table giving

the volume of water filtered during the year shows that the average
rate of filtration

was 1,324,000 gallons per acre

of scrapings shows that the entire surface of the

daily,
filter

about sixteen times during the year.
Volume of Water

filtered

101.8 million gallons

filt(!red

during 1900.
during January.

92.5 million gallons filtered during February.
103.1 million gallons filtered during March.

87.8 million gallons filtenid during Api'il.
00.2 million gallons filtcnMl during May.
100.5 million gallons filtered during June.
11G.8 million gallons filtered duiing July.
110.5 million gallons filtered during August.
105.7 million gallons

filt(!red

during September-.

102.2 n)illion gallons filtered during October.

89.0 million g.-iUons
89.0 million i^allons

filtered

during Nov<.'ml)er.

fillei-ed

durini; I)ecemb(;r.

1,208.0 million gallons filtenid during the year.

and the table
was scraped

No. 34.]
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[Parts per 100,000.]

Effluent of the

Lawrence City

[Parts per 100,000.]

Filter.
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No. 34.]
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Water from

the Outlet of the Distributing Beservoir.
[Parts per 100,000.]
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By Harry W. Clark,

Chemist of the Board, and
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Fred

B. Forbes, Attiatant Chemist.

CONTINUATION OF AN INVESTIGATION
OF THE

Action of

Watek upon Metallic oe Metal-lined
Service Pipes,

AND METHODS FOR THE SEPARATION AND DETERMINATION OF
METALS

IN

WATER.

By Habrt W. Clakk, Chemist of the Board, and Fred B. Forbes,

Assistant Chemist.

la the report of the Board for 1898 an article was given upon an

upon certain metals of which
made or with which they are lined, this

investigation of the action of water

many

service pipes are

investigation Ijeing undertaken because of the occurrence of

many

cases of lead poisoning in several of the towns and cities of the State

having ground Avater supplies and in connection with which lead or
lead-lined service pipes were largely used.

This investigation has

been continued during the past two years when opportunity oflered,
and we have now collected series of samples from a large majority
of the towns and cities of the State where lead service pipes arc used
to

any great extent.

We

have also made a number of experiments

tending to give us information upon certain points in connection
with the investigation, but, as they have generally simpl}' confirmed
previous experiments recorded in the former article, their results
are not included here.

The

results of the investigation wyt to the time of Avriting the re-

port given in 1898 seemed to show that the cause of the taking of
lead from the service pipes by the water of certain towns and cities

was the presence of a considerable volume of ft'ec carl)onic acid
in the ground waters, which actively attacked lead, and further investigation

has confirmed this conclusion.

jNIany

lal)oratory

ex-

periments during the past three years have shown that, while pure soft

when containing some dissolved oxygen, attacks lead,
and while the presence of coloring matter, free ammonia, nitrates and
nitrites in soft water also causes considerable solvent action upon

water, especially

lead in laboratory experiments, yet, taking into consideration the
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results of our entire investigation,

we

[Pub. Doc.

find that in actual practice,

with the conditions prevailing in the service pipes of a distribution
system, a potable water in Massachusetts to have any dangerous leaddissolving action must contain considerable free carbonic acid.
is

not sufficient, however laboratory experiments

may

It

result, that a

water be simply soft or comparatively free from mineral matters in
solution alone to enable

it

amount of lead into
This is shown by results

to take a dangerous

solution from service pipes in actual use.

of analyses of samples of water collected from lead service pipes in

towns supplied with surface water, most of these surface waters being
softer than the average ground water of the State, but nevertheless
not attacking lead to any great extent. Neither is the presence of
an abundance of oxygen in the water in a distribution system, except
when free carbonic acid is also present, any considerable factor in
dissolving lead from service pipes in actual use, as is shown by the
analyses of the samples from surface water supplies, although in
laboratory experiments the opposite sometimes seems to be the case.
There are some indications that the composition of the mineral conground water may influence slightly its action upon lead,
and also that any consideral)le quantity of oxide of iron, separating
from the water and depositing in the service pipes, has sometimes
Those are minor influences,
an appreciable action upon the lead.
tents of a

however.

It Avas

shown

also in the first report that the greater the

hardness of the water as compared with
less eflfect

its

free carbonic acid, the

did this carbonic acid have upon lead, and further inves-

tigation has confirmed this.

The

tables given in the following pages

two years since the previous report, and

summarize the work of the
it

will also be

noted that

there are given in the tables, besides the results from towns and cities
not before reported upon, further results from several of the towns

and

cities

The

mentioned

first

in the last ro[)ort.

of these tables shows the maxinuim

amount of lead

found in any of the samples of water which have stood in the pipe
over night, collected during the past two years from each town or
city, together with the

maxinmm amount found when

the sample

was taken during the ordinary daytime use of the water.
In Table No, 2 the I'csults of analyses of the scries of samples
from each ground water sup[)ly examiiuHl during the past two years
are given, this table being so arranged as to give the towns in the
order of the greatest average amount of lead I'ourid in the series of

No. 34.]
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samples taken when the water was

in
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ordinary daytime use.

This

table also gives the average length of the lead service pipes from

which the samples were collected

in each city or

town, and the aver-

age diameter of these pipes, together with the average amount of free
carbonic acid found in the water supply upon different dates and the

The average length and

hardness of the water of each supply.

of the lead piping at each place has really very

amount of lead found

in the

samples of

the pipes over night, providing only that the pipe

and length

to hold a gallon of water, the usual

On

analysis.

is

to

of sufficient size

amount

the other hand, the length of the pipe

siderable influence

size

do with the
water that have remained in
little

upon the amount of lead found

collected for

may have
in the

con-

samples

taken during ordinary daytime use, as the longer the pipe, the greater
is the period of time that the water is in contact with lead before it

These variations

have some inupon the amount of lead found in the samples of water taken
during daytime use and should be taken into account when comparing the average amount of lead found in samples from two water supplies having practically equal amounts of carbonic acid and being
reaches the faucet.

in length thus

fluence

very similar in other respects.
Table No. 3 arranges the surface water supplies examined during
manner as that in which the ground
water supplies are arranged in Table No. 2.
It will be noticed

the past two years in the same

is

Lawrence heads the list here, and the water supply of this city
in some respects similar to a ground water supply,
that is, it

is

a surface water filtered through a slow sand filter in which nitrifi-

that

—

cation takes place and the production of carbonic acid occurs.

Table No. 4 gives a

list

of the ground water supplies arranged in

order of the amount of free carbonic acid found in each supply.
It
will 1)0 noticed on examining this table that four of these supplies
contain

more than 3

parts per 100,000 of free carbonic acid,

that with one exception the

and

amount of lead found

in the samples taken
during daytime use of the water at these four places, as shown by
the averages given, is greater than that from any of tlie other cities

and towns

in the table.

The exception

is

the third hardest water

of the sixteen given in the table, and the samples taken were from
comparatively short service pipes.
The samples taken from this
su[)ply of water that

ever,

show

in these

its

had stood

in the service pipes over night,

how-

great lead-dissolving power, the average amount found

samples being greater than that

in

the samples from any
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other supply with the exception of one, as
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shown by the

Of

table.

the three supplies averaging more than 2 but less than 3 parts per

100,000 of free carbonic acid,

all

are of a sufficient degree of hard-

ness to counteract any great action

them, and one

b}"

the carbonic acid present in

— the Cohasset supply —

waters iriven in the table.

is

the hardest of any of the

Nine of the waters

in the table contain

1 and less than 2 parts of carbonic acid per 100,000, and
none of these, as shown by the figures given, has any marked dissolving action upon lead, with the exception of the Boulevard well

more than

supply of Lowell and the Newton supply. It will be noted, however, that the Boulevard well water is the softest of any of these
waters with the exception of the Webster water, and that the

New-

ton samples were taken from service pipes averaging 179 feet in
length, and that this water

is

also quite soft.

Tables Nos. 5 and 6 give the average amount of dissolved oxygen

found in these waters, and show plainly that it has but slight effect
in determining their lead-dissolving powers under practical condi-

Weymouth

tions.

water, however, almost without hardness (see

Table No. 3), takes considerable lead from the pipes when it is in
contact with them for a considerable period of time, as shown by
the average

amount found

water that remained in

in the samples of

the

Weymouth

List

and Towns vnth Maximum Amounts of Lead found in Samples
of
Water taken during Ordinary Use and after Standing in the Pipe.

service pipes over night.

Table No.

1.

Cities

Lead (Parts per

Lkad (Parts pbk

100,000).

100,000).

During
Ordinary
IUbc.

.0029
.0171

AincBtiury,

Andovcr,

of

Standing

During
Ordinary

Standing

In Pipe.

Use.

In Pipe.

After

0.0043
0.0571

Lowell, Boulevard wells,
Lowell, Cook and Hydraulic

After

.0800
.5143

0.4000
0.4643

.0086
.0400
.3429
.0171
.0714
.0071
.0043
.0200
.0162
.0800
.0229

0.0143
0.1371
1.1429
0.0429
0.1714
0.0329
0.1371
0.0671
0.0314
0.2286
0.0343

wellH.

...

Attleborongb,
Beverly,
Bridge water,
Brookllne,

.

.

.1714
.0257
,

Cambridge,
CobaRRet,

Dedhitm,

...

Franklin,.
Urafton, .
nyd"; I'ark, old well«,

Hyde

I'ark,

Lawrence,

new
.

wellH,
.

•

•

.0088
.0114
.0086
.0086
.0100
.0280
.0229
.0457
.0200
.1371

0.1371
0.0314
0.0171
0.0286
0.0114
0.0086
0.0200
0.1143
0.0457
0.4.'J71

0.0457
0.1829

Marblebend,

.

.

Newton,
North Attleborough,
Norwood,
.

.

.

Webster,

.

.

.

.

Wellenloy,

.

.

.

.

.

.

.

.

.

.

Metropolitan Hupply,

Middleborough,
Noc'dhum

.

Weymouth,
Woburn,
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Lead

in Samples of Water.

Amount

— Ground

of Lead found
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2.

Waters, arranged according

when Water

[Parte per 100,000.]

is

in Ordinary Use.

to

Average
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Table No.
Lead

in

Samples of Water.

— Ground
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4.

Waters, arrayiged according to

Free Carbonic Acid.
[Parte per 100,000.]

Amount

q/

No. 34.]

ACTION OF WATER ON METALLIC PIPES.
Table No.

Lead in Samples of Water.

— Surface
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6.

Waters arranged according

to

Amount of

Dissolved Oxygen.
Leai> (Parts per 100,000}

(AVKRAGE).

Town or

City.

Water

in

I'Ipes

oversight.

Use.

.0064
.0147
.1167
.0257
.0293
.0704

.0025
.0087
.0314
.0108
.0111
.0543

Cambridge,
Beverly,

Weymouth,
Andover,

.

Metropolitan sopply,

Lawrence,

in

Water
Uaytlme

.

Oxygen
Dissolved
(Per Cent, of
Saturation).

101.3
100.3
87.0
85.9
83.7
52.7

Besides the samples analyzed to show the eflect of the various
ground and surface waters upon lead or lead-lined pipes in regard
to the amount of lead taken from the pipes, a number of samples have
also been examined during the last three years to show the effect of
these waters upon pipes lined with zinc (galvanized iron), brass
pipes,
from which both copper and zinc may be taken,
and
pipes of l)lock tin or iron pii)es lined with tin, and tables following

—

—

give the average results of these analyses.
or tin are as yet but comparatively

little

Service pipes of brass

used, in Massachusetts at

and for this reason the number of samples examined of water
that had been in contact with these metals was much smaller than the
number from lead and galvanized-iron service pipes.

least,

shows the action of various ground water supplies
upon galvanized-iron pipes in regard to the zinc taken from these
pipes, this tal)lc giving not only the average amount of zinc found in
the sami)les examined, but also the length and size of the pipes.
In
quantity
of zinc found
this table also determinations are given of the
in samples of water taken from brass service pipes.
Table No. 8 gives like results from a few surface water supplies.
Table No.

7

These figures are not, of course, as significant as the figures giving
the amount of lead taken from lead pipes, for, as far as known, the
amount of zinc present in these waters as used is not suflicient to
have any ettcct upon the health of the consumers of the water.
A number of samples have been examined of both ground and
surface water su}iplies, to show the amount of copper taken from
brass service piping; and Tables Nos. 9 and 10 give the average
results, showing that most of these waters have very little power to
attack the brass piping and take copper into solution.
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Tables Nos. 11 and 12 give the average amount of tin found in
various samples of both ground and surface waters, and
that tin, like copper, is not attacked

by these waters

it is

evident

as easily as lead.

Table No. 13 gives the results of a series of samples collected on
ditferent dates

from Oct. 19, 1899, to March 24, 1901, from a

ser-

vice pipe in Lowell, Mass., this service pipe consisting of 80 feet
in length of iron pipe 4 inches in diameter, 75 feet in length of brass

pipe

11/2

inches in diameter, and 15 feet of brass pipe

% of an inch

There was also lead piping in the house, and, although
the samples of water were taken from a faucet where the water was
not supposed to have come in contact with this lead, yet, as lead was
found in these samples, it is probable that by some means a small
volume of each of the samples drawn had been in contact with the
The water supplied to this house was from the
lead connections.
Boulevard wells, this water not having so great an action upon
in diameter.

metals as the

Cook and Hydraulic

table, it will be noticed that the

brass pipe was zinc, and

it

Examining the

well supply.

metal most readily taken from the

was taken

in increasing

amounts from

Dec. 24, 1899, to April 3, 1900, when the amount remained pracThere was also a regular
tically the same until July 10, 1900.
increase in the amounts of iron and copper found in the various
samples up to April 3, 1900, although but a small amount of copper
was taken from the brass pipe. In the latter part of the year 1900
the brass pipe was changed for a tin-lined i)ipe, and the samples
taken Feb. 10 and March 24, 1901, showed a very small amount of
tin taken from this pipe by the water.
It has been found l)y tests made in the course of the investigation
that lead pii)e of diifcrcnt makes is acted upon somewhat dilierently

by water, and the same can be said of the zinc coating of galvanizedThis proba])ly does not have an important influence
upon the average results, however.
iron pipes.

In general, the results of the entire investigation seem to
that the use of lead service pipes,

ground water

csi)ecially in

show

connection with

sup[)lies containing considerable free carbonic acid,

should be avoided wherever possible, and that, if a cement-lined
iron j)ipe is not employed, a tin or })roporly constructed tin-lined
pipe with a considctraLlc thickness of tin
general use.

It is

evident that brass

is

the safest and best for

i)ipe is

by most of the waters examined, but copper
be njorc harmful than salts of tin.

acted upon but slightly
salts are

considered to

No. 34.]
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7.

Zinc in Samples of Oround Water.
[Parle per 100,000.]
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Copper in Samples of Ground Water.
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Additional Experiments on Methods of Separation and DeTER3IINATION OF SmALL AmOUNTS OF LeAD, ZiNC, CoPPER
and Tin in Drinking Waters.
In analyzing samples of water drawn from house taps
quentl}^ find

more than one metal present

in the water,

we

fre-

due to the

use of a different kind of pipe within the house from the service

becomes necessary to make a separation of the metals
make a quantitative determination, and as in
most cases the amount of each metal present in a gallon of water is
very small, the problem of an accurate separation and determination
is quite a difficult one.
Lead, zinc and copper have frequently occurred together in a water, due to the use of lead and brass pipes,
and we have succeeded in making a fairly accurate separation and
determination of all three metals from the same sample of water.
Tin we have met with as a rule alone, mostly in connection with
experimental pipes of that metal, and so have not had to separate it from the other metals.
The increasing use of tin as a lining

pipe.

before

It thus

it is

possible to

however, makes an accurate method of separation
and determination desirable, and we are working along this line at
for lead pipe,

present.

The method
for

for the determination of lead as given in the report

1898 has been continued

The standard

in use, with quite satisfactory results.

solution of lead sulphate dissolved in

tate has

been found to keep remarkably well

made up

at the

is still in

ace-

beginning of our experiments, some four years ago,

use, recent gravimetric determinations

in its strength.

ammonium

the strong solution

;

An attempt has been made

showing no change

in the treatment of

waters containing iron to prevent the iron from preci[)itating out in

hydrogen sulphide by the addition of formic
and thus avoid the necessity of separating the loud as sulphate
from the iron by alcohol, where considerable iron is present. This
was found to work quite well when small amounts of iron were present, but with hirge amounts the method was unsatisfactory and it
alkaline solution with
acid,

was abandoned.
We have endeavored to find volumetric methods applicable to the
determination of small amounts of zinc, copjjcr and tin, l)ut without
The very delicate cohn- test for tin by means of ammonium
success.
molybdate, described by J. P. Longstaff in the "Chemical

News"
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owing to the uncertainty of

for Dec. 15, 1900, has been tried, but

the composition of our tin salts after concentration of a natural

water,

we have not yet obtained

Zinc

accurate (luantitative results.

has been determined satisfactorily by precipitating as sulphide and
igniting to oxide, but the

most used

is

the

method of

veniently for this

A

method

is

for all the metals

An

electrolysis.

constructed as follows

:

which has been

apjiaratus serving con-

—

hard rubber plate, 10 inches wide and 20 inches long,

vided with four insulated metal binding posts, each

and carrying

at the top a thum})-screw

wire electrode

may

be attached.

pro-

is

inches high,

21/^

by which a coiled platinum

In front of each post

a metal

is

plate 2 inches square, covered with thin platinum foil, on which

is

placed an ordinary platinum evaporating dish of about 110 cubic
centimeters capacit}^ the inside of the dish forming the opposite
electrode.

In front of each plate

is

a switch and at either end of

the hard rubber ])late a binding post for connection with the electric
current.
The wiring is on the under side of the rubber plate.
Four determinations may be carried on simultaneously in four platinum dishes, and the wiring is so arranged that, by means of the

switches, beginning at one end of the plate, either the

the

first

two or the

first

three

may

first

dish,

be thrown in or out of the

cir-

cuit at will, without interrupting the current through the remain-

ing dishes.

A

cover with wooden sides and glass top

fits

easily lifted off to manipulate the dishes

current, the ordinary Edison circuit of

when

is

be

For the

desired.

110 volts

closely

may

over the whole apparatus, as a protection from dust, but

By

used.

means of four Edison lamps coupled in scries and a water rheostat,
the strength of the current
In

most of the

may

be varied within

details of the electrolysis

as closely as possible.

(|uite

we have

wide

limits.

followed Classen

In dealing with such small quantities of the

metals, howe\'cr, the amounts of reagents used are in

many

cases

of necessity more in proportion to the weight of metal present than
is

recommended

in dealing

with larger quantities.

The following

is

an account of the technical details of the determination of each of
the three metals,

—

zinc,

copper and

tin,

— together with

a

record

of experiments made with standard solutions of each.
After this are
given the methods of separation employed in the case of natural
waters, and a series of experiments

various

known amounts of

with natural waters to which

the ditterent metals have been added.
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Zinc.

Two grams

of pure metallic zinc were dissolved in dilute sul-

phuric acid and made up to one

For
liter for a standard solution.
grams of pure potassium oxalate and 3 grams of pure
potassium sulphate are dissolved in water in a weighed platinum dish,
the desired amount of zinc solution added, the volume made up with
water within ^4 inch of the top, and the dish placed in the circuit on
electrolysis, 4

our apparatus, with a current of about

The

hours.

.3

of an ampere, for three

siphoned out, and at the same
time a stream of distilled water run into the dish while the current
is

still

solution in the dish

is

on, in order to expel the free sulphuric acid, which might

dissolve

current

some of the
is

zinc if the current w^as broken at

first.

The

then broken, the dish removed, washed with water from

a w^ash bottle, then, with 95 per cent, alcohol free from residue,
dried at 70°

C,

cooled and weighed.

obtained with the standard solution

Weight of
Zinc taken
(Gram).

:

—

The following

results

were

No. 34.]

ACTION OF WATER ON METALLIC PIPES.

501

accomplished with the reduced quantity of reagents, portions of 7.5
c. c. of concentrated sulphuric acid were dikited with water, nearly
neutralized with ammonia, and standard solution of zinc added to
each.

Wt'lRhtofZiiic
tMkfii

(Urum).
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Separation of Copper hy Urea in Presence of Zinc, and Efiect of
Urea in Subsequent Precipitation of the Zinc.

In order to see
the above

if

small amounts of copper could be separated

method from

a solution containing zinc,

by

and the zinc sub-

sequently determined in presence of the urea, the following experi-

ments were

tried

:

—

Portions of standard solutions of zinc and copper were mixed
together, and 10

c.

c.

of strong sulphuric acid and 250

c.

c.

ot

50 per cent, alcohol added, in order to duplicate the conditions

which exist

in an actual analysis after these metals are separated

from

After concentrating sufficiently to expel the alcohol and

lead.

reduce the volume to the capacity of the dish,
added, and the solution electrolyzed for copper.

1

gram of urea was
The solution with

washings was neutralized with ammonia, made acid with acetic acid,

and the zinc precipitated by hydrogen sulphide, ignited to oxide
and weioiied.

No. 34.]
flask,
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with the addition of a bit of metallic platinum and without

heat.
sis,
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This solution was then made up to
c.

c.

1

of a saturated solution of acid

liter.

For

ammonium

electroly-

oxalate

is

added to the solution of the tin salt previously made nearly neutral
with ammonia in the weighed dish, the volume made up within
14 inch of the top, and electrolyzed eight to ten hours, with al)out
The dish is then removed from the plate,
.3 of an ampere current.
washed with water, then with alcohol, dried at 90° C, and weighed.
Various experiments with dificrent amounts of standard solution gave
the following results

Weight
of Tin taken

(Gram).

:

—
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potassium sulphate and oxalate added, and the solution electrolyzed

under the same conditions

for zinc

as the standards.

If lead is present, however, the sulphates in the dish are diluted
slightly with water

and treated with about 150

of 60 per cent,

c. c.

alcohol, in order to render the lead sulphate insoluble.

ing some time the lead sulphate
cent, alcohol, dissolved in

is

liltered off,

ammonium

acetate,

lead determined as described in the 1898 report.
present, the filtrate from the lead

is

After stand-

washed with 50 per
and the amount of
If no copper is

concentrated and a slight excess

ammonia added to precipitate iron. The filtrate from the iron
made slightly acid with sulphuric acid, and, after concentrating

of
is

sufficientl}^ electrolyzed for zinc, as previously described.

per

is

present, however, the filtrate from the lead

is

If cop-

concentrated

and neutralized with ammonia. After
any iron precipitate, 10 c. c. of concentrated sulphuric
gram of urea are added, and the solution electrolyzed for

until the alcohol is expelled,
filtering off

acid and 1

copper, as in the case of the standard sokitions, the zinc remaining

After the copper

dissolved in the strong acid.
all

solution containing the zinc

all

the sulphuric acid

is

is

treated with

neutralized,

oxalate are added and the solution

This solution, however,

is

due to neutralizing the 10

is

is all

deposited, the

ammonia

until nearly

when potassium sulphate and
ready to electrolyze for zinc.

generally saturated with anmionium salts
c. c.

of sulphuric acid, and

it is

frequently

impossible to get the zinc deposited firmly on the dish before the

out and interfere.
To avoid this difficulty
some cases taken half of the solution, diluted it so as to
the dish, and electrolyzed.
In other cases, the solution

salts Ijegin to crystallize

we have
nearly

in

fill

freed from the copper has been neutralized with annnonia, the zinc

precipitated as sulphide in acetic acid solution, ignited to oxide and
w^eighed.

The following
waters.

table

shows a

series of results ()I)tained

In each case, two or three

liters

on natural

of the water, with the

addition of various amounts of standard lead, zinc and copper solutions,

were concentrated over a lamp, and the metals se})arated and
The amounts of zinc taken are

determined as previously described.

in all cases considerably larger than the

This

is

due to the

fact that

amounts of copper or

we have found

lead.

genei-ally that natural

waters act upon zinc more energetically than upon the other metals,

and we have experimented with such amounts of each metal
as

wo

find in acfuul practice.

[)resent
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remaining in solution.

If

[Pub. Doc. No. 34.

no other metals are present, the

tin sul-

phides are dissolved in strong hydrochloric acid, the solution made
nearly neutral with ammonia, and electrolyzed.

A

considerable but fairly constant weight

is

obtained in blank

determinations by this method, due either to the caustic soda itself

The exact cause of this we are
For the separation of tin from other
metals, especially lead, we are experimenting with Classen and
Bauers method, of dissolving out the tin sulphide in sodium sulphide, converting to oxalate by means of hydrogen peroxide and
oxalic acid, and electrolyzing.

or to

its

action on the porcelain.

investigating at present.

AN INVESTIGATION
IN

REOABD TO

THE Retention of Bacteria

in ice

WHEN TOE

ICE IS

FORMED UNDER DIFFERENT CONDITIONS.

By Harry W. Clark, Chemist of

[507J

the Board.

AN INVESTIGATION

IN

KEGARD TO THE RETENTION OF
WHEN THE ICE IS FORMED

BACTERIA IN ICE
UNDER DIFFERENT CONDITIONS.*
By Harry W. Clark,

The question
sumption

is

as to

Chemist of the Board.

what constitutes a

safe ice for domestic con-

one of considerable importance, and

factorily answer.

A

difficult to satis-

chemical and bacterial examination of a cake

of ice shipped to the lal^oratory, while satisfactory to the analyst
as

showing with considerable definiteness the character of

ticular cake,

may mean

little

whole from which the
was harvested. A report showing
satisfactory quality, and therefore the

as a

this par-

when considering the ice supply
cake was taken and the method in which

but

it

this

cake to be of an entirely

ice safe to use, is often exactly

oi)posed to the opinion of the collector,

who has examined

the source

of the ice supply in question and detected numerous chances of pollution, although this collector

may know

perfectly well that bacterial

and chemical purification of water occurs during freezing. Just how
great this purification is, under the varying conditions that must
obtain in different ponds and rivers containing waters of a varying
quality, has not liccn definitely known by us neither has the dift'erence
;

in purification that occurs with ice

formed

in quiet

water compared

is formed in water moving with different degrees of
The following investigation was undertaken, however,
with the hope of gaining some knowledge upon these points, and to
show with more or less conclusiveness the various conditions under
which water more or less polluted may be frozen and harvested and

with ice that
rapidity.

still

it

furnish a satisfactory (juality of ice.

The question is not a new one, an investigation and
having been made by the Board in 1889.
*

A

report to the Board

March

20, 1901.

report u\Hn\
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In the winter of 1899-1900 some experiments were made at the
Lawrence experiment station in regard to the retention of bacteria
in ice during the freezing of water, and additional experiments liave
been made during the winter of 1900-1901. Besides this, a considerable number of ice samples from various supplies in use have
been examined, together with some work upon ice from ponds and
In this work experiments
rivers not used as sources of ice supply.
have been made to determine the number of all kinds of water bacteria present in the water frozen which is retained in the ice when
it is formed naturally, upon the surface of water, and also experiments upon the retention of B. coli and B. typhosus under like conExperiments upon the retention of bacteria in ice when
ditions.
water in a comparatively small volume is frozen in a solid block
have also been made. This second method of making ice is not
that by which our natural ice supplies are formed upon ponds or
lakes, although some artificial ice is formed in this manner, this ice,
however, being formed generally from what is supposed to be a very
pure water. The experiments upon freezing the entire volume of
water held in a receptacle were chiefly, however, for the purpose of
freezing as

many

bacteria as possible into ice, to determine their

The water used in the experiLawrence supply, containing very little organic matter, to sewage containing a large amount of
A record of some of these experiments follows
organic matter.

period of

life

under such conditions.

mental work has varied from the

filtered

:

Upon Feb.

2G,

—

1900, two galvanized-iron pails of a])out three

filled, one with sewage and the other with
Merrimack River water, and placed outside the station. Upon February 27 the liquid in these pails had become frozen, and it was evident from inspection that this freezing took place by a layer of ice
being formed first, not alone upon the surface water, ))ut all around

gallons' capacity

were

the interior of the pail and u|)on
ally closing in.

The outside

its

bottom, this layer of ice gradu-

ice of that frozen

from sewage was

(juite clear, but towards the centre the ice contained the sewage

sludge and in the centre was a very small volume of unfrozen sewage.
ice

The river water was frozen in the same way, except that the
had cracked during freezing, and the last portion of the water

had escaped fVom the cake without freezing. The number of bacteria and B. coli in the sewage and water l)eforc and after freezing
f(jliows

:

—

BACTERIA IN
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B. Coli
per Cubic
Centimeter.

Bacteria per

Cubic
Centimeter.

Sewage before freezing
Sewage Ice (outside of cake)
Sewage ice (inside of cake)
Unfrozen liquor in centre of cake of sewage
River water before freezing
R(ver water ice (outside of cake),
River water ice (inside of cake).

At about

ice,

same date samples of

this

317,000
7,100
8,700
52,000
32

1,490,000
73,800
121,000
637,000
8,200
138
131

ice

were taken from the sur-

face of three of our large outside filters receiving sewage, namely,

Filters Nos. 1, 2

under the

ice

and

and
in

little

some places the lower portion of the

the surface sand of the
bacteria in the

In each case there was very

4.

filters.

No

ice

sewage
touched

determination of the number of

sewage applied to these

filters

was made, but our

average sewao^e from which this ice was formed contains about

3,000,000 bacteria per

c. c.

the ice resulted as follows

Filter
Filter
Filter
Filter

No. 1
No. 2. top ice
No. 2, bottom
No. 4

:

—

The determinations

of the bacteria in

Thickness

Bacteria per

B. Coll

of Ice
(Inches).

Cubic
Centimeter.

per Cubic
Centimeter.

500
|

ice,

i

10,100
23,500
21.500

244
250

two tanks about 1 foot in depth and of a considerable
surface area were placed outside the station, and upon March 2 one
was filled with weak sewage and the other with Merrimack River
water.
By March 4 some ice had formed, but had afterwards partially melted, owing to warm weather.
Upon the night of March 5
considerable snow fell, but the night was cold, and in the morning
there was about
of an inch of snow ice in the tanks over 2 inches
of clear ice.
Samples of the sewage and river water before freezing
and samples of ice were taken from each tank for bacterial analysis,
and showed the followinji results

Soon

after,

%

:

—

Bacteria per

n. Coll

Cubic

por Cubic

Centimeter.

River water before freezing.
River water ice, top of cake,
River water ice, bottom of cnke.

Sewage before
8owi>Ke

Sewage

ice,
ice,

freezing,

top of cake,

bottom of cake.

7,100

17

558
124
500,000
3,052
6,000

4,100
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These preliminary experiments in the winter of 1899-1900 showed,
ds was expected and as is well known, that when ice is formed natuthat is, in the usual manner on the surface of still water
rally
most of the bacteria are expelled from the water frozen and remain

—

—

and but a comparatively small number are
was especially noticeable that no colonies
of B. coli were found in the ice formed from either the weak sewage
When sewage was frozen in
or river water in these shallow tanks.
a solid cake, however, while many bacteria were killed in the process
of freezing, still, very many were retained and lived in the ice, and
1.6 per cent, of those in the river water were found in the ice formed
in the water

below the

ice

retained alive in the ice.

in this "way.

As

it

It

seemed probable

that the greater the depth of

water under the ice in these experiments the less likelihood was
there of bacteria being retained in the ice as it formed, and the nearer

we should approach

actual conditions in ponds

and

Janu-

rivers, in

ary of the present year the experiments were continued, and deeper
For this purpose two galvanized-iron tanks,

tanks were employed.

28 inches in diameter and 6 feet deep, and one wooden tank, 28 inches
in diameter and 4 feet deep, w^ere set in the ground outside the
station, the top of the tanks l)eing only a few^ inches above the sur-

Upon January 4 these tanks were filled as folone with sewage, one with river water, and one with the filtered
river water (city water) and a mixture of cultures of B. typhosus
and B. coli. Upon January 7 about 11/^ inches of ice had formed on
of an inch on the wooden tank, and on
the iron tanks and about
face of the ground.

lows

:

%

this date

together with samples of the
and examined with the following results

samples of the

water under the

ice,

ice Avere taken,

:

—
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ice that

ICE.

had formed January
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7.

The

results

were
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Sewage

50

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

5,

12,
12,
12,
21,
21,
21,
27,
27,
27,

water in tanks,
water under ice,
top Ice,

bottom ice,
water under

ice,

top Ice,

bottom ice,
water under
top ice,

bottom

ice,

ice,

370.000
350,000
3,800
39,000
570,000
1,500
14,000
180,000
800
3,700

River Water

Per Cent.,

River Wateb
Per Cent.

Bacteria per
Cubic
Centimeter.

[Pub. Doc.

Cent.,

50

95

Per

Sewage

5

Per Cent.

B. Coll
per Cubic
Centimeter.

Bacteria per

Cubic

B. Coli
per Cubic
Centimeter.

Centimeter.

22,000
17,000
100
600
7,000

15,000
12,200
624
836
8,500
137

263
15

366

2

2,800
5

21,000

1

20

4,300

42
230

5
7

900

In this experiment with badly polluted water in each tank,

though the degree of pollution differed largely, the bottom
each contained the greater number of bacteria.

By

ice

al-

from

increasing the

ordinary pollution of the river water by the addition of 5 per cent,
by volume of sewage, B. coli were retained in the ice formed from
this water, and as would be expected a large number was found in
the mixture of equal parts of river water and sewage.
Upon January 19 two volumes of water were frozen to a solid
mass in two pails, as before described. The first was sewage, conthe second was
taining 9,000,000 bacteria per c. c. and 78,000 coli
Exriver water, containing 2,600 bacteria per c. c. and 115 coli.
aminations of this ice on different dates after its formation resulted
;

as follows

:

—
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both the sewage and river water ice at

in

end of

tlie

thirty-five days.

On February
in pails,

one

16 cakes of ice were formed in the same

pail containing sterilized

manner

water and a culture of B.

typhosus, and the other sterilized water and a culture of B.

The water seeded with

coli.

the culture of B. typhosus contained 50

c, and the water seeded with B. coli contained 1,470
Samples were taken for examination from the
top, centre and outside of each cake, upon February 26 and March
colonies per

c.

colonies per

c. c.

with the following results

6,

:

—

Typhoid Ice from B. CoU
Experiment
Experiment
Typhosus
(B. Coll

Ice from

(B.

per Cubic
Centimeter).

Feb.
Feb.
Feb.

26, top,
26, centre,
26, outside,

March
March
March

6,
6,
6,

top,
centre,
outaide,

per Cubic
Centimeter).
12
16

.

8

144

.

4

The experiments made and

the results here given are not

have been made, but are illustrative of most of the work.

all

As

that

far as

they go, they have seemed to show that, unless the water which is
frozen is very rich in colonies of B. coli, these colonies are excluded

from the

ice

during freezing

if this ice is

formed naturally.

Differ-

ing results were obtained in the experiments with B. t3rphosus,

and these results will l)c discussed farther along in this article. Our
experiments have shown that some of the B. coli caught in the ice,

when water

is

frozen in pails to a solid or nearly solid mass, as de-

number of weeks (see experiment of January 19)
but the experiment (February 16) when B. typhosus was frozen
into a solid block of ice seemed to show its disappearance at the
scribed, live for a

;

end of eighteen days, although, of course, different results may be
obtained upon further investigation, a.s its persistence in ice for a
longer periotl has been noted.

Besides these experiments at the station,

of samples of
and water for chemical and l)acterial examination have been taken
from running water, such as the polluted ]\Ierrimack River, and from
still water also polluted to a greater or less extent.
a nunil)er

ice

Upon January
of ice

and water

22,

and again upon February 20, series of samples
from the Merrimack River at dif-

Avere collected

516
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the following tables.

Lawrence and Lowell, and

bacteriall}',

The samples were
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with the results given in
collected at the distances

below the city of Lowell stated in the tables,
inhabitants emptying its sewage into this river.

—a

city of 90,000

Chemical and Bacterial Analyses of Merrimack Biver Water collected
Points between Lowell and Lawrence^ Januarxj 22, 1901.
[Parts per 100,000.]

at Different
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Chemical and Bacterial Analyses of Merrimack River Water collected at Different
Points between Lowell and Lawrence, February 20, 1901.
[Parte per 100,000.]

STATE BOARD OF HEALTH,

518

from the

ice

houses from which a large portion of the ice supply of

the city of Lowell

from the

ice

[Pub. Doc.

is

delivered, with the following results

houses showed six colonies per

The cake examined was 10 inches

c.

:

the ice

c, and no B.

coli.

in thickness of clear ice, the top

of the cake having been planed at the time of harvesting.

The

chemical and bacterial analyses of the samples of water and ice collected

by us from the

river gave the following results

:

—

Chemical and Bacterial Analyses of Samples of Water and Ice from Merrimack
River above Lowell Dam.
[Parts per 100,000.]

No. 34.]
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Chemical and Bacterial Armlyses of Ice as delivered at the Lawrence Experiment
Station.
[Parte per 100,000.]
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While the work
enable us to draw

so far carried
final

on

not sufficiently con]i)lete to

is

conclusions, yet in a general w ay

it

indicates

certain points that are of importance in the question of determining

The power that water has of purifying
by its transformation into crystals of ice is, of course, well
known, and is characteristic of crystallization. Studying the chemical analyses of samples of water and the ice formed from this water

the safety of ice supplies.
itself

as given in previous tables,

we

see that not only

is

a considerable

percentage of the bodies in suspension in the water prevented from

becoming embodied in the ice crystals formed, but also, what at first
glance appears more remarkable, a larger percentage of the bodies
Free ammonia, chlorides and the
in solution is thus prevented.
mineral salts that cause hardness arc

all partially

or entirely driven

from the water frozen into the water remaining unfrozen.
more,

it is

free itself

Further-

evident that a substance such as ice, which in forming can

from the bodies

vent bacteria

—

that

is,

in solution,

must have the power

to pre-

bodies of a tangible size and in suspension

—

from becoming entangled Avithin it, particularly if there is a considerable depth of water under the ice forlning, and if these bacteria
do not have a tendency to rise to the surface. That bacteria do not
have

this

tendency

is a

Looking over our
still

well-proven

results,

we

fact.

find that in not

one instance of the

freezing of ordinarily polluted water in our tanks or

still

Avater

ponds examined have we been able to find B. coH in the ice
When freezing Merrimack River water in tanks, the averformed.

in the

age total numl)er of bacteria of

all

kinds retained in the ice has

been considerably less than 2 per cent, of the

number averaging nearly

number

in the water,

low as the average number we
could expect in the effiuent of a sand filter doing satisfactory work,
and to which Merrimack River water was applied. B. typhosus has

and

is

a

as

been retained in the ice twice out of four experiments made when
this ice has been formed on still water containing cultures of this

germ.

These experiments were necessarily

different,

however, from

those showing the elimination of total numbers of bacteria and B.
coli, for

here

the water.

we were applying a laboratory culture of bacteria to
we necessarily passed to the water Avith

In doing this

this culture the

media

in Avliich it Avas

grown, and

Avhile the resulting
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mixture was mainly a dilute solution of this media there

may have

been some particles present, inclosing germs, which were not completely eliminated in the process of freezing.

probably has no greater tendency to

float

The typhoid germ

than other bacteria.

When freezing sewage in our tanks, or Merrimack River water
made more polluted by the addition of 5 per cent, by volume of
sewage, B. coli together with a large number of other bacteria has
been retained in the ice formed that is, here we have exceeded the
;

and organic pollution which the ice as it forms
from the water and crystallizes can overcome. When ice is formed
in swiftly running water as polluted as that in the Merrimack River,
where sedimentation is overcome to a certain extent and there is a
limits of the bacterial

constant lateral or rolling

movement

in the water, together with a

of

all

the matter in suspension

tendency to prevent perfect crystalliza-

movement, the danger of the retention
greater, as shown by the canal ice
This ice was but just formed however at the time of exresults.
amination while the ice from the river which was examined had been
formed for perhaps several weeks and hence time enough had elapsed

tion l)ecause of this rolling

of bacteria in the ice

for

many

is

much

l)acteria to die.

In none of the fourteen samples, however, of ice collected by us

upon the comparatively slowly moving river water
Lawrence
and Lowell, did we find B. coli, and the bacterial
between
efficiency of freezing as shown by these samples even including the
bacteria in the top ice of each cake was 99.78 per cent., that is,
the ice contained only .22 per cent, of the number of bacteria in
Of the three samples of river
the water from which it was formed.
that had formed

collected

ice

B.

by us from the river above Lowell, one contained
has been stated, none of tiio samples of river ice

coli, but, as

delivered at the experiment station have contained B. coli, these
sami)les of ice having been stored in an ice house, for periods varying

from a few weeks to several months, before delivery at the station.
We have been able to show, however, that when ice is frozen in
such a manner as to retain B. coli and B. typhosus, these germs
will live for a

number of weeks. The limit of their length of life; whcui
however, wc have not determined, and are not sure

retained in ice,
that
.sus

any single determination of
would be of practical value,

this sort with (;ultur(!s of B.

as

it

is

well

known

typho-

that the virility

of the germ in dillcrent cultures varies greatly, and very different
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might and probably would be obtained when experimenting

with different cultures from different laboratories, or even from the

same laboratory.

It is

a matter of a few

weeks however. The period of time, however,
formed when this germ is found naturally

evident that their period of

life in ice is

but

that B. coli can live in ice
in the

water

we should be

able to determine with

considerable

accuracy.

however, from

It is evident,

formed
kind,

all

our experiments, that,

the ice

if

not to contain any considerable numl)er of bacteria of any

is

must be formed in such a place that all of the water is not
and quieter the water under the layer of ice

it

frozen, and the deeper

when forming,

the less, probably,

is

the chance of bacteria being

retained in the ice, this applying to ice formed upon both rivers and

When,

ponds.
a

pond or

river

in

order to thicken

ice,

ice is frozen, Ixicteria will undoii])tedly

the

same

as

when

the ice already formed on

flooded and the entire volume of water over the

is

be retained in this ice just

volume of water

the total

our pails was frozen,

in

brought out by the investigation and re-

this point being distinctly

port of the Board upon this subject in the year 1889,

evident that

tlie

It is also

point then made, that the top ice should be planed

and removed before cutting and storing, is of value not only on account of intentional flooding and of accidental flooding by a weight
of snow on the ice, but also as there is a chance of many bacteria
being frozen into the to}) ice at times of high wind when the flrst
ice is forming.

That

is,

the

wind may

water to a consider-

stir the

able depth, overcoming sedimentation and the usual elimination of
l)acteria,

On
when

and the water may wash over the

the whole,
it

ice as

it

forms.

evident that the conditions surrounding water

it is

freezes are very important factors in determining the purity
If there is a considera!)le depth of

of the ice formed.

water in

portions of a somewhat polluted pond or river, and the ice
ill

these portions

in

comparatively quiet

matter in suspension, this ice will probably

water,

it

forms.

On

may

if

there

is

by currents or wind while

the other hand, ice formed in

a considerable

it is

little

enter the body

shallow portions of such ponds or rivers, even during
or in any portion

formed

but

entirely satisfactory

l)e

for domestic use, although c()nsideral)le drainage

of water upon which

with

is

forming,

conditions entirely uiiHt for domestic use.

movement

may

still

be rendered

The

weather,

of the water
Iiy

these

instances, however.
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where the polkition of an ice supply are known to have caused disease
Lawrence is supplied very largely with ice
are exceedingly rare.
cut from the Merrimack Eiver, and yet since the construction of the
city filter the typhoid death-rate of the city has been very low owing
In former years, moreto the excellent quality of the city water.
over, the epidemics of typhoid fever occurred during the winter

rather than in

summer when

the consumption of ice

is

greatest.

STUDIES
EFFICIENCr OF

WATER

FILTERS

REMOVING DIFFERENT SPECIES OF BACTERIA.

By Stephen De M. Gagb,

Biologist at the

[626]

Lawrence Experiment Station,

STUDIES OF THE EFFICIENCY OF

WATER FILTERS

IN

REMOVING DIFFERENT SPECIES OF BACTERIA.
By Stephen DeM. Gage,

Biologist at the

Lawrence Expei-iment

Station.

Studies of the Removal of AVater Bacteria.
In 1891 studies were

made

at the station of the relation

between

the difJerent species of bacteria in the applied water and effluent of
a

filter

receiving Merrimack River water, and from 1802 to 1897

cultures of various easily recognized species of bacteria, mainly

prodigiosus, were applied to the different water
time, to test the efficiency of those

ganisms.

These

latter tests

filters

in

B.

from time to
removing specitio orfilters

were perhaps open to the criticism that

the bacteria used as test organisms were not present in their natural
state,

having been under cultivation for some time, and tests of the

filters

with such organisms were possibly not the best standard of

eflficiency.

To

study, however, the

ditference of the

removal of different

species naturallij jiresent in a water, frequent determinations were

made

of the dillcrcnt species in the applied water and effluents of

Filters Nos. 68 and 69, during the period from Oct. 1, 1S97, to

April 30, 189S.

These

more polluted than

the

filters were receiving a water considerably
Merrimack River water, and were run at a

No. 68
and Filter No. (59 as a lontinuous filter.
No attenipt was made, however, to study all of the
dilferent kinds of bacteria which might ap[)ear from time to time, l)ut
only those species which were fairly easy of recognition and difierentiation, and which were commonly present in the applied water.
Tn
theoretical rate of 2,000,000 gallons per acre daily, Filter

being operated as an intermittent

all,

some twenty-six

filter

different species

were found, but oidy twelve

of these were present in the water throughout the investigation, and

only these have been included

in this discussion.
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be noticed that in subsequent tables the species are desig-

nated by numbers instead of by names.

This work has been one of

comparative and quantitative species determination, rather than one
of a detailed study of the species themselves

;

but, as far as they

have been worked out, the numbers probably signify the species as
indicated below

Ntmber.
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From

this table it is

seen that the intermittent

somewhat greater distribution of

[Pub. Doc.
filter

showed a

species, and, with all but four spe-

a slightly poorer efficiency than the continuous filter.
Towards three difierent species the average efficiency dropped below 99
per cent. These filters were small, however, and the surface disturbance from the intermittent method of operation was prol)ably exagcies,

On

gerated for this reason.

continuous
In both

filter in

filters

the other hand, the efficiency of the

every instance but one was above 99 per cent.

the efficiency was highest toward the species Nos. 27,

31, 32 and 40, these being the

more common and more widely

dis-

tributed kinds.

These results would indicate that the

by

test cultures

ciency as shown

formerly used
Ijy

is

efficiency of filters as

much

not

diff'erent

shown

from the

effi-

the species naturally present in a water.

Experiments ox the Significance of B. coli

in

Filtered Water.

In the filtration of a water polluted by city sewage, two condi-

may

tions

exist,

— the germs B.

in greater or less

may

numbers

be periods when B.

coli

and B. typhi may be present

at all times in the applied Avater, or there

In order to throw
and B. typhi when
undergoing filtration, the experiments descril)ed beyond were made,
and for these experiments the du})licate filters, Nos. 68 and 69, were
chosen.
These filters had been in operation for about four years and
contained at the time the experiment was started about 30 inches in
depth of sand.
The filters were operated at the same rate and in the
same manner as during the time when studies of species were made.
The filters were operated (1) with water containing both B. coli
and B. typJn, to show the relative removal of the two species by
the filters; (2) with water containing large numbers of B. coli followed by periods when this organism was absent, to show the persistence of the germ in a filter; and (3) with water containing large
numbers of Ji. ti/ph.i, followed by periods of non-infection, to show
the time required to eliminate this organism from the filter.

some

1.

coli

only

is

present.

light on the relative behavior of

Filtration of Water containing

From June

11 to

June 24 the

Ijotji

filters

city water, to which broth cultures of

B.

coli

B.

coli

and B.

typhi.

were operated with

B. typhi were added.

filtered

Dur-
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ing this period the typhoid baciUus was found in but four samples

of the filtered water, two from each

each

its

large

filter,

and in one sample from

presence was probably due to the fact that an unusually

number of the germs had been applied to
filters each removed about 98 per

the

time the

this

During

filters.

cent, of all the bac-

from the applied water, notwithstanding the fact that they
were running with a w(^ter which had already undergone filtration,
and they had an eflSciency of about 99.5 per cent, in the removal of
the typhoid germs.
teria

From June 25 to August
mack River water, to which

1

the filters Avere operated with Merri-

a broth culture of

After July 15 the numbers of

J?, coli

B. typhi was added.

naturally present in the ap-

by the addition of broth cultures of B.
typhoid bacillus was found in but one
water and B. coli was found in fourteen sam-

plied water were increased

During

coli.

sample of the
ples

;

this period the
filtered

the efiiciency of the filters for the period being 98.75 per cent,

for the total bacteria, 99.80 per cent, for the

B.

coli,

and nearly 100

per cent, for the B. typhi applied.

On

July IG the

were scraped and then raked 1 inch deep.
Following this, B. coli appeared in a few samples from the intermittent filter, but was not found in the effluejit from the continuous
filter, and B. typhi was not found in either efiiuent.
In the following ta])les will l)e found the results of daily analyses
of the applied water and efiluents during the above periods
filters

:

—

Average Daily Number of Bacteria and B. typhi per Cubic Centimeter in the
Applied Water and Effluejits of the Filters ivhen rxm ivilh Water containing
Typhoid.
Applied Watkb.
Bacteria.

June

11,
12,
13,
14,
15,
16,
17,

18,
19,
20,
21,
22,
23,

.
.

.
.

cent,

M6

13
464
281

1,992
162

1,162
10

126
414

14
114
64
14
140

Bacteria.

68.

B. typhi

FILTBR No.
Bacteria.

69.

B. typhi.

.
.
.

.

.

2,980
193

.
.

310

.

Average,

Per

72
806

.

B. typhi

FiLTKR No.

.

removed,

760

18
12

26
6
84
16

97.89

1.5

99.33

11

98.56

0.6
00.78
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Average Daily Nicmber of Bacteria, B. coli and B. typhi per Cubic Gentimeler in
the Applied Water and Effluents of the Filters when run with Water containing
both Typhoid and B. coli.
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ing this period, dissolved oxygen was at times not present

in

the

from the continuous tilter, No. G9, but was always present in
the effluent from the intermittent filter, and this accounts for the
etiiuent

poor efficiency of the continuous filter.
In the following table will be found the results of daily bacterial
analyses during this portion of the experiments

:

—

Average Daily Number of Bacteria ayid B. coli per Cubic Centimeter in the Applied
Water and Effluents of the Filters when the Applied Water occasionally contained Large Num.bers of B. coli.
Applied Watbr.

Filter No.

Filter No.

69.

B. eoH.

April

May

12,
13,
14,
15.
16,
17,
18,
19,
20,
21,
22,

138,600
96,800
20,400

23,
24,
25,
26,
27,
28,
29,
30,

23
27
29
36,500
102,200
209,000

2,300
18,900
4,400

295,900
103,000
365,700
108.400
108,700
147,100

8,500
1.400
2.900
4.700
5.100
110,200

325.900
241,900
227.300
371,600
187,200
428,400

76,000
6,600
6.900
11.800
6,300
12,600

2,600
16
11

2,600

18

1,

2,

8

22
29
12

August

21

7)'.

coli.

2

187
288

1

7

1

filters

3
60
20
48

2,777
3,987
4,435
2,790
2,894

31
116
368
166
93
92

3,472
3.7S8
6.975
14.300
8,900
6,300

8
288

133
40
99
26
38
41

5.800
2.200
1.100

96
26

33
27
3

210

11
9

23
9

of B. typhi

15 to August 25 the

958

8

728
117
106
93

1,289

18

From August

26

84

7

water free from typhoid and

8,091
2,639

213

24

Tlie Persistence

32
14

55
30
38
122
19

17
10
9
27

.?.

761
1,277
2,856

in

666
987
394

24

85

187
795
806
306

19

2
1

123
9

a Filter.

were operated with city
15 and IG and on

On August

and 22 strong cultures of B.

t>/i)Iii

were mixed with the
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These cultures
germs
appearance in the effluents.
In
in the effluents in some numbers
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applied "water.

were

the passage of the typhoid

into the filter, as indicated

strong to ensure

sufficientl}'^

by their

both instances B. typhi appeared

on the days when

was added to
the application was

the applied water, but disappeared as soon as

it

stopped.

In the following table are given the average daily analyses of the
applied water and effluents during this portion of the experiments.

number of bacteria in the applied water was only slightly
greater than the number of typhoid germs, and the number of water

The

total

bacteria

was not materially reduced during

filtration,

consequently

these have been omitted from the table.
Daily

Number
the

of B. typhi in the A2)plied Water and Effluents of the Filters when
Applied Water occasionally contained Large Numbers of B. typhi.
B. typhi per
Cubic Ceiui-

meter In
Applied Water.

AngUBt

15,

56,800

16,

10,800

B. typhi per
B. typhi per
Cubic Centimeter Cubic centimeter
'

in Effluent
of Filter No. 68.

in Effluent
of Filter Ho. 69.

n,
18,

19,
20,
21,

2,300

22,

14,300

23,
24,

25,
26,

Resum6.
In the foregoing, the following facts are noted

B. coH was found
than was B.

ti/phi,

:

—

in the effluents of the filters

more frequently

although l)oth germs were present in the applied

water under al)out the same conditions.
After scraping the
of the

filters,

filters,

B.

coli

appeared

in

the effluent of one

but B. typhi was not found in either effluent.

The numl)er

of

Ji. coll

and

li.

hjjihi in

the aj^plied water during
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experiment was much hirger than would ordinarily be present
and for this
reason the tests of the filter were excessive.
this

in a water likely to be filtered for drinking purposes,

B. typhi
it

is

not persistent in a

ceases to be applied

:

but,

filter,

but

is

eliminated as soon as

on the other hand, B.

coli

may, under

certain conditions, appear in the efiluents for a short time, althouirh

not present in the applied water.

From

we would conclude that B. coli is the more hardy
two
and
germ of the
that B. typhi would not be as apt to be found
under the same conditions as the test organism B. coli.
the above

NOTB.— During all
not also found in

1

made
germ found In

of the experiments frequent teats were

cubic centimeters of water, and in no case
cubic centimeter.

was

either

for both B. coli and

B

100 cubic centimeters

typM in 100
when it waa
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.

EXAMINATION OF SPEING WATERS.

In the year 1891 an examination Avas made l)y the State Board of
Health of the various springs from which water was sold in considerable quantities for drinking purposes in the State, and a description
of the springs, together with the results of chemical and l)acterial

analyses of samples of water from each, was presented in the annual

The number of springs examined
was 45. The number has now greatly increased, and
during the year 1900 a second examination has been made of the
various springs in the State from which water is sold for drinking,
following in general the method of examination employed at the preIn making the inA'estigations each s})ring has been
vious time.
visited, the surroundings inspected and the method of collecting and
It was found that about one-third
distributing the water observed.
of the springs in use in 1891 had been discontinued, but 70 new ones
have been added, so that there are 99 now in use, and the results
of the examinations of the surroundings of these springs and of the
analyses of their waters are given in tables appended hereto.
No attempt has been made to examine waters used for maldng
soda water or effervescent drinks, except in cases where the water is
sold both in carbonated form and in its natural state, and no attempt
has been made to secure samples of water from springs outside of
the State, though waters from some such springs are sold within the
report of the Board for that year.
at that time

limits of the State.

In general, the water of the different springs
city or town, but the waters of

some of the

is

sold in the nearest

si)rings are sold in

of the larger cities and towns throughout the State.

many

The numljer

of different spring waters sold in the various cities and towns

shown by the following

tal)le.

In the

c:iso

is

of the waters of certain

springs sold in several places only the place in which the })riiuipal
sales are

made

is

given
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drawn from ground-water sources, but some of these

sources, used until very recently, supplied water which acted rapidly

on the lead service pipes through which

it

was

distriljuted,

making

the water dangerous for drinking on account of the quantity of lead
it

contained.

At Lawrence
River,

is

the public water supply, taken from the

filtered

through a sand

Merrimack

for the removal of disease

tilter

germs, and in this process a considerable portion of the color, and
generally

all

of the taste and odor, are removed, but the water

is

open distributing reservoir in
which microscopical organisms grow sometimes in large numbers in
the summer season, and the water then acquires a noticeable taste
and odor.
It has been found impracticable to obtain wholly reliable data as
to the quantity of spring water sold in the different cities and
subsecjuently

passed

through

an

towns, so that the amount can only be estimated approximately.

The

total sales reported

from the various springs amount to about

6,500,000 gallons in a year, or an average of 65,000 gallons per

year from each spring.

The

largest sales

from any spring were
The sales of two

found to be about 930,000 gallons per year.

others were ap[)roximately 500,000 gallons per year

;

of another

437,000 gallons, and of two others between 300,000 and 350,000
gallons.
The sales from these six springs amount to nearly half
the total quantity of sales reported from

of the springs.

all

The price charged for spring water was found to range generally
from two cents per gallon to twenty cents per gallon, though in one
The avercase the price was as high as seventy-five cents per gallon.
age price per gallon of the water sold amounts to about
In some cases water

is

supplied to

five cents.

fiictories at a certain price

per per-

son, the operator of the spring agreeing to keep the drinking water

tanks continually

supply

filled,

in the price

and allowance

above given.

The

is

made for this method of
amount of money [laid

total

for spring water in the State during a year, using the figures for the

amount of water sold and the

price per gallon as ascertained from

the operators of the various springs,

The methods of
dently have a

is

about $325,000.

and distributing the spring waters eviconsidorabU* infiuence upon tlioir quality.
At many
collecting

of the springs basins or reservoirs for receiving the water as

it

Hows

from the ground have been constructed with great care, and in many
cases the sides of the reservoir have been extended above the surface
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as to prevent the entrance of sur-

Spring houses have been built over many of the springs
which prevent the entrance of polluting matters from the top and

face water.

also prevent deterioration of the water

other cases the spring

by

its

exposure to

light.

In

in its natural state, or the waters are

is left

collected in a loosely stoned-up basin unprotected from surface water,

some cases situated where cattle are allowed to drink from
Of the springs examined 63 were so arranged as to
effectually prevent pollution from surface water or by animals, and

and

in

the spring.

Of the

so covered that foreign matter could not enter from the top.

remaining springs, 23 were so arranged as to make pollution in these

ways unlikely, while 13 were not protected

in

anyway from

surface

pollution.

The most common method

of distributing the water

by means

is

of bottles or carboys, the bottles ranging in capacity from two quarts
to three gallons, while the carboys usually have a capacity of five

Large quantities are also distributed from tanks,
method being commonly" adopted where water is sold to ftictories

gallons each.
this

for drinking purposes.

A

small quantity of water

is also

sold in

jugs and in tin cans.

There is a great difference in the method of filling the receptacles
which the water is distributed. In some cases the appliances are
very crude and the receptacles themselves are either dipped directly
into the water of the spring or are placed upon the edge of the spring
and filled from it by means of a pail or dipper, the water spilled in
the process being allowed to run back into the spring either directly
in

or over the surface of the ground.
filling

the bottles

is

In other cases the process of

conducted with care and every precaution

is

taken to prevent the pollution of the water of the spring in the
In most of these cases the water

process.

is

conveyed

in pipes to

room, situated at a considora])le distance from the spring,
and the receptacles are filled from faucets in this room. In GO out
of the 99 springs examined the method of filling the receptacles was

a bottling

such that no contamination of the water of the spring
the process, while in the remainder sufiicicnt care

is

is

likely in

not taken to

avoid danger of polluting the spring.

In very few cases has any method of cleaning the bottles or other
receptacles been adopted other than rinsing thom in water from the

spring.

In cases where a bottle becomes noticeably dirty

it is

some-
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sometimes scoured

but generally only at infrequent inter-

In one case the bottles are not only thoroughly cleaned, but

vals.

are subjected to a high temperature supposed to be sufficient to

any

Ijacteria before the bottles are filled

kill

with the water.

In the course of the examination two samples of water have been
collected from nearly
analysis,

all

of the springs for chemical and bacterial

aud two additional samples have been collected from the
was being distributed to consumers.

receptacles in which the water

Difficulty has been experienced in securing satisfactory samples of

water for

l>acterial analysis, so that in

bacterial determinations is less than the

many

cases the

number of

number of chemical analy-

ses.

The

results of the chemical examination

have shown in some cases

a considerable difference between the quality of the water as

it was
and as delivered for use. This is caused
in some cases by the addition of some mineral ingredient to the
water, but in most cases by lack of care in its collection and dis-

found to be

at its source

tribution.

The

results of the bacterial examinations of the different spring

waters show that in general the waters of unpolluted springs protected from the light and from the entrance of surface water are
practically free from bacteria, just as are the properly protected
ground waters used for pul)lic water supplies in the State but upon
comparing the Ijacterial analyses of the waters as taken from the
;

springs with the bacterial analyses of these waters as delivered to

consumers

it

crease in the

will be seen that generally there is a

number of

very great in-

bacteria in the water between the time the

water leaves the spring and the time that it is delivered to the consumer, while in the case of the pul)lic water supply taken from a
ground-water source, the water (if the works are properly constructed)

is

delivered into the houses of the consumers in the same

when drawn from

The great increase in
numbers of bacteria noted in the spring waters as delivered to
consumers over the numbers found in tlie sources is probal)ly due,
condition as

the ground.

the

in part, to the exposure of the water to conditions favorable to the
growth of bacteria, l)ut this increase is doubtless very largely due,
in most cases, to lack of care and cleanliness in its collection and

distribution.
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In cases where the number of bacteria was determined tests were
also

made

to determine the presence or absence of the colon bacil-

organism was found to be present in a number of instances both in sources of supply and in the water as distributed.
In order that a water may be safe for drinking it is of the highest
importance that the source shall be free from pollution by the wastes
lus,

of

and

this

human

life.

Other considerations are of secondary importance,

classification of the waters, in this as in the previous re-

and in the

port, this consideration has been given the greatest weight.

It

was

found, early in the investigations of water supplies by the Board,
that all of the waters of the State contained naturally

some

chlorine,

the quantity being greatest near the sea-shore and diminishing as
It was also found that when
the distance from the coast increases.

chlorine in excess of the normal was present in a water this excess

was

in proportion to the population

many

on the water-shed from which'

The accumulated

the water was derived.

results of observations for

years show that the quantity of chlorine in an uni)olluted

water in any locality

may vary

and from year to year, and
source

it is

in

considerably from month to

month

determining the normal chlorine of a

necessary to take such variations into consideration.

An

examination of the water-shed and surroundings of each of the
springs under consideration has been made and these circumstances
considered in connection with the results of the analyses.
often difficult, in the case of a

ground water,

It is

to determine very

from which the water is derived, and there is
sometimes a question whether a possible source of pollution near the
limits of the apparent water-shed of a spring or well affects the
definitely the area

quality of the water or not.

The

results of all the analyses are presented in three groups in

the tallies which follow.

In the

only arc inchided in whiclj
the source

is

normal, or

th(!

if in

first

group of analyses those waters
water collected from

clilorinc of the

excess of the normal the excess does

not exceed 0.1 of a part per 100,000.

99 springs examined.

which the chlorine
per 100,000

;

it

is in

The second group

amount

tered scwajfe.

includes those springs in

excess of the normal from 0.11 to 0.30 parts

contains

8i)rings the chlorine varies

to an

This table includes 37 of the

19 waters.

In

the third group of 43

from an excess of 0.31

])arts

per 100,000

so large as to indicate that the waters are mainly

fil-
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excess of the normal in these

springs docs not show necessarily that their waters are unfit for

In many of these cases the source of i)ollution is remote
drinking.
from the spring and the well-known purifying power of the soil is a
safe-guard against any unpurified organic matters and their accompanying bacteria finding their way into the waters. Even where
the pollution is great and the sources near to the spring, the purifying power of the soil may be sufficient to prevent polluting matters
from entering the springs in an unpurified state and rendering their
waters dangerous to health but in the case of such springs there is
the possibility not infrequently realized that a change in the circumstances attending the pollution of the water may at any time result
;

in unpurified matters reaching the spring.

In considering the waters having chlorine in excess of 0.1 above

One

the normal these waters have been divided into two groups.

of these groups (Group 2) contains the waters in which the excess
of chlorine

is

small, ranging from 0.10 to 0.30 parts per 100,000

above the normal.

The sources of pollution which were unfavor-

ably affecting the quality of these waters were in nearly

all

cases

located at such a distance from the springs that the danger of se-

rious pollution was remote, and in those cases in which sources of
pollution were found near the spring there was evidence that the
direction of the

movement of

the ground waters in the neighborhood

at the time the examinations were

tions

made was such

that these pollu-

were not very seriously affecting the quality of the spring water.

The remaining group (Group 3) contains

all

of those waters in

which the excess of chlorine is greater than 0.30 parts per 100,000,
and in nearly all of these cases the sources of pollution are either
near the spring or so numerous as to have a verj'' marked effect upon
the quality of the water.

The samples

in

which the

are indicated in the tables.

coIo)i

baciUns was found to

In nearly

all

})resent

[)e

of these cases

it

seems

probable that this bacillus was introduced into the water by lack of
care in protecting the spring from pollution or in the collection and
distril)uti()n

of the water.

"Water containing the colon bacillus, the
evidence of the
for drinking,

]")resence of f.vcal matter, nuist
^^''hile

presence of which

is

be regarded as unsafe

the presence of this organism

may

particular instance, accidental (and in only one case has

it

l)e,

in

any

been found
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more than one sample from any source), it is, nevermore frequent analyses covering a longer time
might show that it is often present in these waters and that it is
The presence of this
present at times in the waters of other springs.
many
samples examined is an evidence of the danger
organism in so
involved in the use of spring waters where the source is not thoroughly protected and the water collected and delivered in such a way

to be present in

theless, probable that

as to preclude the

danger of pollution.

In arranging the waters in the difierent groups consideration has

been given to their quality in other respects than that shown by the
chlorine contents.
A'ery

It is desirable, for instance, to

avoid the use of

hard waters or waters high in mineral contents.

It is also of

importance that a drinking water should be free from organic matThe arrangement of the waters in the tables has, therefore,
ter.

been made upon the relative degree of freedom from mineral and
organic contents at the source.

Following the tables will be found a brief description of each
spring and its surroundings and water-shed so far as determinable,
together with a statement as to the manner of collecting and distributing the water.

examined have been derived
from natural springs where the ground water flows to the surface,
but in some cases these waters are taken from the ground by means
There is no essential dift'erence beof wells or collecting Avorks.
tween ground water which flows from the earth in the form of a
spring and ground water drawn therefrom by means of tubular or
In nearly

all

cases the spring waters

other wells or collecting galleries, such as are used in the collection

of water on a large scale for a public water supply, and for this reason
it is

not to be expected that there would be any material difference

between the purest of the spring waters sold in the various cities
and towns and the purest of the waters of public water sup})lies collected from the ground by means of large works and distributed in
a proper manner.
Th(; results of the investigation show, by comparing the best of
the sf)ring waters with the best of the public water supplies taken
from the ground, that thcsre is no essential difference between them,

and that the water su])plicd to the people of Mansfield, Tisbury,
Walpole and mat)y other places through faucets in their houses is
Furequal in quality to th(; best spring waters found in the State.

.
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thermore, a comparison of the quality of the various ground water
supplies in the State with that of the sprinij waters examined shows
that,

on the whole, the quality of such pubHc supplies

much

is

naturally

better than that of the spring waters.

Nothing is to he gained, therefore, by the use of spring waters in
cities and towns where the public water supply is drawn from a
good ground- water source and is supplied through appropriate
works. Water from such a public supply, and nearly all public
ground-water supplies in the State are of this class, is not exposed
to danger of contamination, while spring waters are, as a rule, exposed to serious danger of pollution, either at the source or in the
process of collection and delivery to consumers.
Following is a list of springs examined, arranged alphabetically by
towns, giving also the normal chlorine of the locality and the pages on
which the analyses and description, respectively, will l)e found
:

—

Normal
Analyses

Spring.

(Page).

Description
(Page).

Chlorine.
(Parts per
100,000.)

AbingtoD,

Highland,

Amesbury,

Lombard,

Andover,

Ballardvale Lithia,

ArllDgtoD,

Kobbins,

Belmont,

Belmont Crystal,
Belmont Natural,

Belnaont,

Belmont,
Boston,

.

BralDtree,

Brockton,
Brockton,
Brockton,
Brockton,

Chelmsford,
Chelmsford,

.

Trapelo,
Undine,
Monatiquot,
Brockton Crystal,
Brockton Mineral,
Granite Rock,
.

.

Indian,

.

Golden Cove,

Chelsea,

Robin's flill,
Mt. Washington,

Concord,

Concord,

Dan vers,

Lakoo Indian Crystal,

Danvere,
Dracut, .

Bager's,

.

Haitic,

.

Dusbury,

Mylea Standish,

Easton,

.

Simpson,
Belmont Hill,

.

Everett Crystal,

Everett,
Everett,

.

Fall River,

Banquot,

Fitchburg,

Pearl Hill Mineral
Hamillon Mineral,

558
552
549
566

576
669
564

561
553
660
562
549
563
557
558
550

580
570
579
583
665
683
675
566

0.29
0.28
0.29
0.32
0.57
0.38
0.39
0.38
0.39

551
557
659
561

568
575
678
567

0.20
0.21
0.50
0.22

559
564
652
560

578
671
569
679

0.39
0.39
0.18
2.45

551
564
663

568
685
584

0.34
0.45
0.46

665
677
684
566
671

0.40
0.13
0.24
0.23
0.27

573

577

0.43
0.46
0.24
0.28

Franklin,

Nobscot Mountain
Sunnyside,
.

649
559
663
560
554

Gloucester,
Gloucester,
Gloucester,

Magnolia,
Niagara,
liaveowood,

.

554
566
549

671
573
666

1.20
1.00
1.14

Haverhill,

Hlogham,

Smiley's,
Mount Blue,

.

Holbrook,

Mingo,

561
651
6«3

581
567
684

0.28
0.70
0.46

Framinghnm,

Framlngbam

.
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Group
Normal Spring Waters and
is

not

those in

which

549

I.

the

Excess of Chlorine above the Normal

more than .10 Parts per 100,000.
Lowell, El Azhar Spriny.
[Parte per 100,000.]
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Normal Spring Waters and
is

not

those in

which
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the Excess of Chlorine above the

more than .10 Parts j^er 100,000
Mendon, Miscoe Spring.
[Parts per 100,000.]

— Continued.

Normal

No. 34.]
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Normal Spring Waters and those in which the Excess of Chlorine above
is not more than .10 Parts per 100,000
Continued.

—

Sutton, Calumet Mineral Spring.
[Parts per 100,000.]

551

the

Normal

STATE BOARD OF HEALTH.
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Normal Spring Waters and those in which
is

not
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the Excess of Chlorine above the

more than .10 Parts per 100,000
Millbury, Hoioe's Spring.
[Parts per 100,000.]

— Continued.

Normal

No. 34.]
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Normal Spring Waters and those
is not

viorc

thaji,

in ivhich the Excess of Chlorine above the

.10 Paris

j^er

100,000

— Continuetl.

Stoneham, Vishnu Mineral Spring.
[PartB per 100,000.]

553

Normal

554

STATE BOARD OF HEALTH.

Normal Spring Waters and those in which the Excess of
is not more than .10 Parts ^ler 100,000
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Chlorine above the

— Concluded.

Franklin, Sunnyside Spring.
[Parts per 100,000.]

Normal

No. 34.]
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Group

Spring Waters in which

the

II.

Excess of Chlorine above the Normal

and 30 Parts per 100,000.
.

Lotcell,

555

Mt. Pleasajit Spring.

[Parts per 100,000.]

is

between .11

556
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Spring Waters in tvhich

the

Excess of Chlorine above the Normal

and .30 Parts per 100,000

— Contmned.

Arlington, Bobbins Spring.
[Parts per 100,000.]

[Pub. Doc.

is

between .11
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Spring Waters in xohich

the Excess of Chlorine above the

and .30 Parts j^er 100,000
New

Bedford,
[I'lirts

Howland Spring.

per 100,000]

Normal

— ConcludeQl

is

557

between

.

11

558
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Group

Spring Waters in which

III.

the Excess of Chlorine above the

Parts per

[Pub. Doc.

100,000

Abington, Highland Spring.
[Parts per lOO.OOO.J

Normal

is

more than .30

No. 34.]
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Spring Waters in which

the Excess of Chlorine above the

Parts per

100,000

Normal

— Continued.

Quincy, Puritan Spring.
[Parte per 100,000.]

is

more than

559

.

30
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Spring Waters

i7i

which the Excess of Chlorine above the Normal
Parts x)cr

100,000

— CowinmeA.

Weymouth, Avonia Spring.
[Parts per 100,000.]

[Pub. Doc.

is

more than

.

30

No. 34.]
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Spring Waters in tohich

the Excess of Chlorifie above the

Parts per

100,000

Normal

— Continued.

Belmont, Belmont Crystal.
[Parts per 100,000.]

is

more than

561

.

30

562

STATE BOAED OF HEALTH.

Spring Waters in ivhich

the Excess of Chlorine above the

Parts per

100,000

Lynnfield, Deep

Normal

— Continued.

Rock

Spntiff.

[Parts per 100,000.]

[Pub. Doc.

is

more than 30
.
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Spring Waters in

ivhich, the

AVATERS.

Excess of Chlorine above the Normal
Continued.
100,000

Parts per

—

Brockton, Brockton Crystal Spring.
[Parts per 100,000.]

is

more

563

ihaji

.

30
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564

Sjving

Wate7-s in

which the Excess of Chlorine above the Normal
Parts j^er 100,000
ConclnAed.

—

Everett,

Belmont Hill Spring.

[Parts per 100,000.]

[Pub. Doc.

is

more than .30
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collected in a stone reservoir ai)proxiniately 10 feet in

is
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diameter and 17 feet deep, covered by a stone building, from which
it is

pumped through an

iron pipe to

wooden tanks in which it is
The water is sold

carried to the bottling house at Lowell Junction.
in bottles at various places.

—

Situated in western part of
Ravenwood Spring.
Gloucester near Western Avenue, about one mile west of Bond
Water-shed uninhabited woodland. Water is collected in
Street.
Gloucester,

cement pipe 18 inches in diameter and 3 feet long resting on ledge.
Bottles are filled from faucet or by dipping water out of the pipe
a

with a dipper.

Sold in Gloucester.

Fall River, Banquet Spring.

was said to be situated

— This spring was not

The water

midst of a large tract of uninhabited woodland.
tributed in bottles in

New

is

dis-

Bedford.

Milton, Farrington Silver Spring.
of Randolph

visited, but

in the north-easterly part of the city, in the

Avenue and 300

— Situated about GOO

feet north-west of the

feet east

parkway, on the

The greater part of the waterWater is
within the park reservation and is uninhabited.

western slope of Chicatawbut Hill.
shed

is

collected in

two reservoirs 60 feet apart, each of which is about 4
and 10 feet deep. The upper spring is used for the

feet in diameter

greater part of the year

when

the yield

is sufficient.

A

small reser-

voir, used for the collection of surface water for filling street watering
carts, is situated

voir

is at

some of the water may

filter

into the spring.

covered with Avooden covers but surface water

The

This reser-

about 10 feet from the lower spring.

when
The springs

a higher elevation than the lower spring, and

bottles are filled at the springs

Milton and Boston.
Braintree, Monatiquot Sjwing.

may

are

enter them.

by means of a pump.

— Situated

full

Sold in

in the westerly i)art

the town, about a mile from the South Braintree station.

The

of

terri-

tory in the vicinity of the spring consists of uninhabited woodland.

Water

is

collected in a

cemented reservoir 3

feet square

and 6

feet

wooden cover, and is distributed in l)ottles
with the water by means of a dipper as it over-

deep, provided with a

which are filled
flows from the spring.

Sold in Boston and

otluM-

places in Massa-

chusetts.

—

Mendon, Miscoe Spring.
Situated on
Ilill in Mondon.
The slope of the

Miscoe

the southerly slope of
hill

above the spring

is
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thickly wooded, with the exception of a pasture near the top of the
hill

Water

about half a mile from the spring.

reservoir of glazed

tile

is

collected in a

pipe 36 inches in diameter and about 5 feet

deep, provided with an iron cover, and flows by gravity through a
block-tin pipe 50 feet in length to a bottling house, where the
bottles in which the water is sold are filled.

Boston.

Sold in Milford and

—

Situated in a small valley
North Brookfield, Quabaug Spring.
water-shed is uninhabited
Bates
Street.
The
south
of
feet
about 800
except that there are two houses and a barn situated at a considerWater
able distance from the spring which may drain towards it.
is collected in a stone reservoir 10 feet square and 8 feet deep,
situated in a bottling house. Water is pumped from the spring into
a small wooden tank from which the bottles in which the water is
Sold in Worcester and Springfield.
distributed are filled.

—

Situated 50 feet southFramingham, Nobscot Mountain Spring.
west of Spring Street at base of Nobscot Mountain, in northerly part
The water-shed is wooded and contains no population.
of town.
The land in the immediate vicinity of the spring is fenced in and

by the owners of the spring. Water is collected in a
cemented reservoir covered with a tight roof, and flows by gravity
through block-tin pipe to a bottling house. Water is sold in bottles
in Boston, Framingham, Natick and other principal cities and towns
controlled

in eastern Massachusetts.

—

Situated about one quarter of a mile
one-half of a mile east of North
and
Street
Ashland
north of East
Quincy Street, near the Abington line. The water-shed consists of

Brocldon, Indian Spring.

uninhal>ited woodland.

Water

is

collected in a reservoir excavated

from the lodge and covered by a small spring house, and
tributed in cans filled at the spring ])y

Brockton.

means of

a

pump.

is

dis-

Sold in

—

Situated in the valley of Gulf
Pepperell, Pepperell Spring.
Brook, near Chestnut Hill Street, in westerly part of town. The
A pine grove near the
water-shed consists chiefly of woodland.
from it is said to be
drainage
ground,
but
spring is used as a picnic
diverted by means of undordrains, which discharge into a brook
Watei- is collected in a cement pipe 24 inches
}>elo\v the si)ring.
in diameter and 6 feet deep, sunk through sand to rock and covered

by a spring house.

The

bottles in

which the water

is

distributed

No. 34.]
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means of block-tin and glass siphons. Sold princisome extent in Worcester, Boston and

pally in Pepperell and to

other

cities.

—

Situated about 500 feet east
Medford, Fulton JVatural Spring.
of Fulton Street, on an uninhabited rocky hillside.
Water is collected in a cemented reservoir 4 feet in diameter and 6 feet deep, the
bottom being upon ledge. The reservoir is covered by a spring
house, and bottles are filled b\' means of a dipper.
Sold in Boston
and the suburljs north of the city.
Sutton, Calumet Mineral Spring.
Situated near the Sutton
road, a short distance from the Oxford line.
The water-shed is uninhabited and consists of pasture and woodland.
AVater is collected in a cemented reservoir 10 feet in diameter and 6 feet deep,
covered hx a spring house, and is pumped through rubber hose to a
small sand filter, through which it is passed for the purpose of re-

—

moving

the iron contained in the water.

The

filtered

water

is

sold

in bottles in various })laces in Massachusetts.

Concord,

Concord Sptring.

— Situated

Street, in the westerly part of Concord.

150

feet

north of Main

Water-shed consists of

grass and cultivated lands, and there are four houses with outbuild-

ings situated at a considerable distance from the spring, drainage

may find its way toward the spring. Water is
uncemented stone basin 1 feet in diameter and 5 feet
deep, covered by a wooden platform.
Bottles are filled on the platform over the spring by means of a pail. Sold in Concord.
Hingham, Mt. Blue Spring.
Situated in the south-easterly
portion of the town, south-west of Mt. Blue road.
Watershed, uninhabited woodland.
AA'ater is collected in a cemented
reservoir protected by a spring house, and is distributed in bottles
which are filled by means of a jiail from the spring. The principal
sales are to the summer residents at Scituate, Cohasset and Hull.
jSIiddleborough, JS^etnaskel Spring.
Situated 700 feet west of the
Nemasket road, about two miles north of the ]Middlcliorough postoffice.
The water-shed contains four houses and three barns, the
nearest being about 400 feet distant from the spring.
Water is
from some of which
collected in an

—

—

collected in a 24-iiKh cast-iron i)ipe 10 feet in length situated in

Bottles are filled by means of a tin dipper.
Sold in
Middleborough, Boston, Brockton, and summer resorts on Cape
Cod.

a spring house.
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—

Jlefhuen, AhhoWs Spring.
Situated 1,000 feet north of Pleasant
Valley Street, 1,200 feet east of Milk Street.
This spring is a

The water-shed consists of uninhabited
woodland and pasture-land.
AVater flows from the well and the
bottles are filled in the open field through a rubber tube attached
Sold in Lawrence.
to an iron pipe.
SJaston, Simpson Spring.
Situated half a mile west of Washington Street and half a mile south of Depot Street in South Easton.
tubular well 65 feet deep.

—

The water-shed

uninhabited woodland.

is

Water

is

collected in a

and 3 feet deep, located in a
bottling house.
Water is drawn from the spring by a pump and is
distributed from tanks and in bottles.
Sold in Brockton, Boston,
Taunton, Middleborough, Randolph, Canton, Stoughton and Braincement pipe 30 inches

in diameter

tree.

Chelmsford, Golden Cove Spring.

— Situated

700

feet south of

Syndicate road and 800 feet west of Stedman Street.

Water-shed

consists chiefly of grass-land,

and contains

houses within half a

five

mile of the spring, the nearest of Avhich, with outbuildings,

800

feet distant.

Water

in diameter, unprotected
filled

is

is

about

collected in an open basin about 6 feet

from surface water, from which bottles are
Sold in Lowell.

by means of a dipper.

Millhury, Howe's Spring.

— Situated 500

of Howe's and Millbury avenues.

feet

west of the junction

The water-shed

consists of unin-

habited woodland, but the land immediately surrounding the spring

Water is collected in an open basin 25
and about 6 feet deep, in the centre of which is a 36-inch
cement pipe extending to a depth of 6 feet below the bottom of the
During the dry summers of 1899 and 1900 there Avas no
basin.
water in the large basin and the sale of water from this spring was
is

used as a picnic grove.

feet square

suspended.

The spring

bottles in which the water

means of a

tin pail.

is

covered by a wooden building.

is distri])uted

The
by

are filled from the spring

Sold in Worcester.

Lang Moore

— Situated

meadow, 400 feet
south-west of Vwm Street and half a niih? south-cast of North Main
Tin; water-shed is uninhabited and consists chiefly of woodStreet.
land.
Water is colhicted in an open basin 12 feet long, 6 feet wide
and 3 feet deep, with f)lank sides through which surface water may
The spring contains abundant animal and vegetable growths.
enter.
The tank wagons in which IIk; watci- is distributed are filled at the
Sold in Natick.
spring by means of a wooden puiii|).
Nalick,

Spring.

in

a
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Dracut, Baltic Spring.

— Situated
Water

inhabited rocky woodland.

is

Mammoth

1,000 feet west of

The water-shed

road, half a mile al)ove Collinsville.

569

consists of un-

collected in a cemented reser-

voir 5 feet square and 3 feet dee}), resting upon rock and covered

by

a spring house.

From

this reservoir

it

flows through 500 feet

of tin-lined lead pipe to a point below the spring, where
filled.

Sold

Ameshurij,

in

Lombard Spring.

in southerly part of
feet

])ottles are

Lowell.

town, 60

— Driven well 60

feet south of

feet deep, situated

Lombard Avenue and 200

west of Main Street, by the side of a small brook.

Water-shed

of brook contains eight or ten houses, four or five barns, several hen-

yards and a cultivated

within 500 feet of well on the opposite

field

Well overflows continuously and bottles are
Sold in Amesbury.
JVatick, Leland Spring.
Situated 400 feet north-west of the
corner of Speen and Pond streets, in the westerly part of the town.
The water-shed consists of uninhabited woodland.
Water issues
from the ledge and is collected in an oi)en basin 3 feet in diameter
side of the brook.

filled

from overflow pipe.

—

and

1

foot deep, unprotected from surface water.

at the spring

with a dipper.

Sold

in Natick,

Bottles are filled

Wellesley and neigh-

boring towns.

— Situated

Mattapoifielt, King Philip's Mineral Spring.
west of Rochester road, in the north-westerly

The water-shed

}\irt

600 feet

of the town.

woodland but contains one
Water is collected in a
square, covered by a spring house, from

consists principally of

house at a long distance from the spring.

cemented reservoir 31/2 feet
which it flows to a second reservoir beneath the floor of the spring
house.
Bottles in which the water is distributed are HI led from the
overflow pipe of the second reservoir.
Sold in Mattapoisett, New
Bedford, and the summer resorts on Cape Cod.
WilliaraMoivn Sand Springs.
Situated 600 feet north of Broad
Brook and one -half mile east of Hoosick River. Water-shed consists of uncultivated and uninhabited land, except in the innnodiate
vicinity of the spring, where there is a sanitarium consisting of a
group of six buildings. Four of these buildings are so situated that
they might naturally drain toward the spring, the other two being
below the sjiring. Sewage from the buildings is, however, discharged into the brook below the spring through a tile pipe having
cemented joints. Water is collected in an uncovered stone reservoir about 20 feet square and 9 feet deep, and flows through an iron
,

—
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pipe into a bottling house where the bottles in which the water
distributed

is

Sold in various parts of Massachusetts.

ai'e filled.

—

Situated 1,000 feet north
Stoneham, Vishnu Mineral Spring.
of Spring Street. The water-shed consists chiefly of woodland but
contains two or three houses at a long distance from the spring.
Water is collected in an iron pipe 2^/2 fset in diameter and 4 feet

deep, covered by a spring house.

of the spring house from a pump.

Jugs and tanks are filled outside
Sold in Stoneham, Wakefield

and Boston.
Belmont, Belmont JSFatural Spring.

— Situated

about 1,000 feet

north of Winter Street and 1,200 feet north-west of Marsh Street.

The water-shed is principally grass-land used for park purposes and
Water is collected
includes some cultivated land but is uninhabited.
in a small reservoir cut out of the rock,

and passes through 60

of tin-lined lead pipe to a bottling house, where the bottles are

feet

filled

from a pump. Sold in the westerly suburbs of Boston, and in
Beverly, Nahant, Somerville, Newton, Waltham and Arlington.
Situated at base of
South Hadley, Mt. Holi/oTce Lithia Spring.
Mt. Holyoke, in northerly part of town. The water-shed consists
Water is collected in a tiled reservoir 5
of uninhabited woodland.

—

feet in diameter

and 3

feet deep,

covered with a wire netting.

The

from a block-tin pipe 25 feet in length,
through which the water flows by gravity. Water is sold in Holyoke and many other places in Massachusetts.
Situated 1,000 feet west of Beacon
Lawrence, Valpei/s Spring.
Street and 400 feet north-west of the Lawrence branch of the Boston
bottles are filled in the field

—

<fe

Maine Railroad

at

South Lawrence.

uninhabited woodland.

Water

is

The water-shed

collected in

each enclosed in a separate spring house.

pumps. Sold in Lawrence.
Norwood, Norwood Spring.

consists of

two earthen pipes,

Bottles are filled from

— Situated 100 feet east of Neponset

Street, about a quarter of a mile south of Pleasant Street.

water-shed consists of cultivated fields and grass-land.
collected in a well 4 feet in

The

AVatcr

is

diameter and 6 feet deep, covered by a

wooden platform. Water is distributed in bottles which are tilled
from the spring by means of a tin i)ail. Sold in Norwood.
Situated about 800 feet
Mcdford, Middlenex Mountain Spring.
The
of a rocky clifl'.
the
base
at
north of Fells Parkway West,
Water is collected in
water-shed consists of uninhabited woodland.

—
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a cemented reservoir 5 feet deep, enclosed

in a wooden Ijuilding and
conveyed through 150 feet of galvanized iron pipe to a bottling
house near Fells Parkway West. Sold in bottles in Boston and the
is

suburbs north of the

city.

Franklin, Sunnyfiide Spring.

— Situated 400

feet

west of Maple

Street, at the l)ase of a bluff which rises a])ruptly from a meiidow.

There are no houses above the spring within half a mile of it.
Water issues from the rock and is collected in an uncovered, shallow
basin which may receive considerable surface water.
It is distributed
in bottles which are filled from glass tubes inserted through a small

wooden dam across the lower end of the basin. Sold in Franklin.
Danvers, Sagefs Spring.
Situated about 1,500 feet west of the
junction of Pine and Otis streets.
The water-shed consists of uninhabited pasture-land.
Water is collected in an open concrete reser-

—

voir 8 feet in diameter.

Sold in Salem,

—

West Springfield, Massasoit Spring.
Situated in the valley of
Bear Hole Brook, in the westerly part of the town, at the foot of a
steep sandy slope.
The water-shed consists of grass-land and woodland, the only ])uildings Avithin half a mile of the spring being a

may

house and barn about GOO feet distant, drainage from which
reach the spring.

Water

is

collected in an

18-inch pipe

7

not

feet in

depth, from which

and 10
water

it flows by gravity through 150 feet of iron pipe
rubber hose to a tap, where the jugs in which the

feet of

is

distributed are

Gloucester,

Sold in Springfield.

filled.

Magnolia Spring.

— Situated

in the

western part of

the city of Gloucester, at the foot of Bond's Hill.

Water-shed
used only in summer, is located
50 feet south-east of the spring, but probably does not drain towards
it.
Water is collected in a covered cemented reservoir G feet wide,
8 feet long and 8 feet deep.
Bottles are filled from a platform over
the spring b}' means of a pump.
Sold in Gloucester and ^Magnolia.
Weymouth, Garfield Spring.
Situated 800 feet west of Summer
Street and 700 feet south of Walnut Avenue at the base of a bluff.
On the bluir above the spring is a base-ball ground and a grove
which is frequented by the pul)lic. The nearest permanent source

wooded and uninhabited.

A cottage,

—

of pollution
the

a privy vault

Water

spring.

through 20
in

is

is

and manure

pile about

450

feet

feet of galvanized iron pipe to the bottling house.

Weymouth.

from

collected in a stone reservoir and flows

Sold
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II.

—

Loivell, Mi. Pleasant Spring.
Situated about 300 feet south of
Westford Street and 100 feet west of Stedman Street. The watershed consists chiefly of woodland and contains no houses within 950
feet of the spring.
Water is collected in a cemented reservoir 3
feet square and 8 feet deep, covered by a spring house.
Bottles in
which water is distributed are filled by means of a tin pail. Sold

in Lowell.

SciCuate,

Beaver

Dam

Sjyring.

Street and 50 feet from the
Railroad.

The water-shed

is

— Situated 60

New York, New Haven & Hartford
mainly pasture land but contains one

cultivated field within 200 feet of the spring.

the water-shed

is

feet north of Willow

The nearest house on
Water rises in a
feet deep, covered by

a quarter of a mile away.

cemented cistern 4 feet in diameter and 2^/^
an open pavilion. From the reservoir the water flows through 30
feet of galvanized iron pipe to a bottling house, where the bottles in
which the water is distributed are filled. Water is sold in the towns
between Scituate and Quincy.
Quincy, Shaiumut Spring.
Situated about one-half mile south
of the corner of Edge Hill Road and Pleasant Street in the northerly
part of the city.
The water-shed is rocky. A privy vault and a
stable containing two horses are al)out 160 feet from the spring.
Water is collected in a well of drain pipe two feet in diameter, and

—

13 feet deep.
iron pipe to a

From the spring the water
pump in the bottling house.

bottles in Quincy, Milton

of

and Boston.

flows through 20 feet of

Water

is

distributed in

Stoneham, Middlesex FelU Spring.

— Situated

Pond

The water-shed,

Street, near the

Melrose

line.

of which

900

feet north

a large part

is included in the Middlesex Fells Reservation, is steep
and rocky, and contains only one house situated at a considerable
distance from the spring.
Water is collected in a cemented reservoir 5 feet square and 6 feet deep, resting on rock and situated in a
bottling house.
Water is pumped from the spring through 20 feet
of l>lo<;k-tin pi^jo, and is distributed in bottles in Melrose, Everett,
Maiden and Boston.
Wohnrn^ Silver Seal Spring.
Situated near the corner of Holton
and Nashua streets. There are two houses within 500 feet of the
spring and at a considerably higher elevation.
Holton Street runs

—
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it.
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AVater

col-

is

lected in a reservoir 8 feet square and 4 feet deep, located in a spring

Water

house.

is

distributed in bottles filled from the over- flow pipe

Sold in Winchester and Woburn.

outside of the spring house.

— Situated

at the corner of Linwood and
The water-shed consists principally of woodland, and
contains one or, possibly, two houses, the nearest one, with a privy
vault and outbuildings, being about 150 feet from the spring.
Water is collected in a well 18 feet in diameter and 12 feet deep,

Lynn,

Electric Spring.

Cliff streets.

covered with a shed, and
distributed to factories in

is

Arlington, Robbins Spriiig.
lington Heights.

pumped

into tanks from which

it

is

Lynn.

The springs

— Situated

on Robbins road at Ar-

are situated on a steep slope south of

Massachusetts Avenue, three of them being about 1,600 feet, and
two about 900 feet, from the avenue. The water-shed consists
mainly of uncultivated land, but near the summit of the hill there
are several houses, and the Robbins Spring Hotel is possibly on
the water-shed of the two lower springs.
The sewage of this hotel
is

conveyed

to a point outside of the water-shed.

A

tract of land

immediately above the springs has been reserved by the operators of the spring.

are covered by wooden
main spring house from

The three upper springs

buildings, and the water

is

collected in a

which it is conveyed to a bottling house on Massachusetts Avenue
through about 1,500 feet of cement-lined iron pipe. Water from
the two remaining springs is collected in small covered reservoirs
situated near the pipe line from the uj^per springs to the bottling

house.

Sold

in

Each of these springs

is

Boston and sul)urbs.

Stoneham, Beach

Ilill

Spring.

covered with a wooden cover.

— Situated

about 800 feet from

Green Street and about a ([uartcr of a mile north of Spring Street.
The w^itcr-shed consists of woodland and tlie nearest houses are
Water is collected in 24-inch
a long distance from the spring.
cement pipe 6 feet in depth, covered by a spring house, and is distributed in tank wagons and bottles which are filled at the spring by
means of a pump. Sold in Stoncham, Mcdford, Somerville and
Wakefield.

—

Situated in northerly
Niagara Spring.
Gloucester, GO feet south of Reynard Street and about 500
Gloucester,

of Cherry Street.

Spring

is

part
feet

of

west

situated in a cultivated field, and the
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water-shed contains six houses and three barns within 500

feet,

the

nearest of which are a barn 110 feet and a privy vault 160 feet dis-

Water

tant.

collected in an 18-inch

cement pipe

not completely protected from surface water.

deep and

2 feet

Sold in Gloucester

summer.
Needham, Bird's Hill Spring.
Situated 100 feet south of Great
Plain Avenue and about 600 feet west of the Needham Boulevard.
The water-shed contains two houses with stables and outhouses, the
nearest source of pollution being a cesspool and privy vault about
200 feet from the spring. Water is collected in a cemented reservoir 5 feet in diameter and 8 feet deep, resting upon ledge and located
within a bottling house.
Bottles are filled from a pump.
Sold in
Boston and Needham.
Wilhraham, Wilbraham Mountain (^formerly Faculty) Spring.

in

—

—

Situated near Faculty Street, about a quarter of a mile west of

The water-shed contains about

leyan Academy.

Wes-

thirty houses

and

ten barns within a quarter of a mile of the spring, but none nearer

The spring is immediately surrounded by

than 700

feet.

Water

collected in a subterranean reservoir from

is

grass-land.

which

it

flows

about 300 feet through a cement pipe into an open wooden barrel,
unprotected from surface water.
are filled from the barrel

Water

is

distributed in jugs which

by means of a dipper.

Winchester, Fairmont Spring.

— Situated 200

Sold in Springfield.
feet

west of Arling-

The

ton Street and a quarter of a mile north of the Arlington line.

water-shed

pasture-land, the nearest house being about 1,000

is

feet

from the spring.

500

feet

A

from the spring

barn containing eighteen cattle
at an elevation considerably

is

situated

above

it,

and

the cattle are pastured in a field a short distance from the spring and

watered at a trough
is

collected in a

filled

from the

pump

cemented reservoir

6

feet in

diameter and 5 feet

deep, resting on rock and provided with a wooden cover.
in

which water

is

Water

at the spring.

Bottles

distributed are filled from the pumj) at the s})ring.

Sold in Winchester, Medford and Cambridge.
Revere,

Yeaman

Cjolumhia TAtJiia Spring.

Street, near the corner of

— Situated

Day and

80 feet north of

Kil))urn streets.

The

water-shed contains about seven houses, most of which are connected

with the sewers.
the spring.

A

Water

away may drain toward
cemented reservoir 10 feet
within a large })ottling house, and is

cesspool about 400 feet
is

collected in a

square and 10 feet deej),
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feet of galvanized iron pipe to a bottling

room.

Sold in bottles in Everett, Chelsea, Somcrvillc, Maiden, Revere,

Cambridge and Lynn.

—

New

Situated in a ])asture in the
Bedford, Iloioland Spring.
The water-shed
T\'esterly part of the city, near the Dartmouth line.
contains a few houses, none of Avhich are near the spring.

Water

by

a spring

is

collected in a shallow basin 6 feet in diameter, covered

house, and

from

a

is

unprotected from surface w^ater.

pump.

Sold in

New

Bedford.

Bottles are filled

—

Situated 600 feet east of
North Quincy Street and a quarter of a mile north of East Ashland

Brockton, Brockton Mineral Sjjring.

street.

The

of woodland.
spring.

territory in the vicinity of the spring consists chiefly

There are no buildings

Water

excavated

in

is

in the

neigborhood of the

collected in a basin 3 feet square

ledge and covered with a

and

6 feet deep,

wooden building but not

The jugs in which the water is dismeans of a pail. Sold in Brockton.
Situated about 300 feet northMethuen, Cry titdl Minercd Spring
east of Hampsted Street, 1 ,000 feet north of Howe Street. The watershed includes several houses, barns and cultivated fields, the nearest
source of pollution being a barn and a privy vault, about 280 feet
from the spring. Water rises in a cemented reservoir 4 feet in diameter and 6 feet deep, closed with a wooden cover and situated inside
of a bottling house.
The bottles in which the water is distributed
are filled by means of a tin pail.
Sold in Methuen and Lawrence.
protected from surface water.

tributed are filled by

.

—

Chelmsford, Robin's Hill Spriiig.

— Situated

150

feet

west of

The
Acton road, half a mile south-west of Chelmsford Centre.
water-shed consists chiefly of grass-land and pasture-land but conWater is
tains one house and barn about 350 feet from the spring.
collected in a reservoir 4 feet wide, 5 feet long and G feet deep,
Bottles in
resting on ledge and covered with a wooden platform.
which the water is distributed are filled at the spring by means of a
Sold in Lowell.
Lawrence, Bodicell Spring.
Situated 250 feet north of HaverThe
hill Street, on the south-east slope of Kearsage Heights.
pail.

—

water-shed consists chiefly of orchard and grass-land.
collected in a small stone reservoir, from which
feet of lead pipe to the

which the water

is

it

Water

is

flows through 200

kitchen of the house where the bottles in

distributed are

filled.

Sold

in

Lawrence.
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—

Situjited about 1,000 feet
west of Clark's road and half a mile south of Andover Street, The

Tewksbui'i/, Clark's

water-shed of the spring consists chiefly of grass-land, there being

no houses upon

it

Water

within 1,000 feet.

is

collected in a 48-inch

earthen pipe 12 feet deep, resting on ledge, the top being cemented

over and covered by
spring by a pump.

a shed.

Bottles are filled directly from the

Sold in Lowell and Tewksbury.

Group

III.

—

Situated about 600 feet east of the
Abington, Highland Spring.
Brockton line, near Quincy Street. The water-shed contains cultivated land and several farm buildings, the nearest of which are
about 300 feet from the spring. Water is collected in a cemented
reservoir 5 feet square and 8 feet deep, closed by a wooden cover.
The tanks in which the water is distributed are filled by means of a
pump. Sold in Brockton.
Situated 1,000 feet south of OrMethuen, Burnham Spring.
in
the
south-easterly
part
of the town.
The water-shed
chard Street,
contains two houses not far from the spring.
Water is collected in
a 20-inch akron pipe 30 feet deep, covered with boards, and flows

—

by gravity through 125

feet of oxidized iron pipe into a tank, located

in the ])ottling house.

The

distril)uted are filled

from

bottles

and jugs

which the water

is

Sold in Lawrence, Boston,

this tank.

Maiden and Melrose.
Lavjrence^ Knowles''

in

Diamond Spring.

— Situated 200

feet south

of Andover Street and 200 feet east of Beacon Street in South LawThe water shed contains several
rence, near the Andover line.
houses and barns, the nearest of which is the house of the operator
of the spring, situated 75 feet distant and considerably above it.
Beyond this house are cultivated fields. A cesspool connected with
this

house

is

al)out

100 feet from the spring, and a barn in which four

horses are kept adjoins the house.

Water is

collected in a cemented

reservoir 7 feet in diameter and 9 feet deep, located in a bottling

house.

Bottles are filled by

Whitman,

and 100

pump.

Sold

feet

west of Corthell Avenue.

in

Lawrence.

feet south of

The water-shed

number of dwelling-houses, the nearest of which is within
The nearest sources of {)ollution are privy
and
170
feet
from the spring. Water is collected in a
150

contains a

feet of the spring.

vaults

a

Gouldhufn Spring. — Situated about 250

Tomf)l(; Street

200

means of
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cemented reservoir 21^ feet
in
bottlinir house, and is

in

diameter and

71/^

j)uin})ed througli

11

feet deep, located

galvanized iron and

tin pipe to a point outside of the building, wlierc the tanks in

the water

is

distributed are

Sold in

filled.

ton.

Granite Rock Spring.

577

which

Whitman and Brock-

— Situated about 450

feet from
Gary Street and 1 ,300 feet from Winter Street. The water-shed contains some cultivated fields and includes several houses within a short
The nearest source of pollution is a privy
distance of the spring.
spring.
vault 140 feet from the
Water is collected in a cemented
reservoir 7 feet square and 21/^ feet deep, resting upon ledge and
Water is pumped into tank wagons
enclosed in a spring house.
which are drawn up near the spring, and from them delivered to
consumers in Brockton.
Situated 150 feet south of Salem
Wakefield, Montrose Spring.
Street, 500 feet east of the railroad crossing of the Boston & Maine
Railroad.
One house, barn and privy 150 feet away and a hen-yard
100 feet away drain directly toward the spring. Two houses 50 and
300 feet away may drain toward the spring. Drainage from a barn
135 feet awa}^ naturally flows toward the spring but is intercepted
by a ditch. Water is collected in a cemented reservoir 6 feet square
and 6 feet deep, in the bottom of which is an earthen pipe, 3 feet

Brockton

y

—

in diameter,

The
a

reservoir

pump

extending 2 feet l>elow the Ijottom of the reservoir.
is

closed

at the spring.

])y

a

wooden

Bottles are tilled from

cover.

Sold in Wakefield.

Quincy, Puritan Spring.

— Situated near the corner of Robertson

West Quincy. The water-shed contains a
large numl)er of houses and stables, many of which are located near
The nearest sources of pollution are a house, ju-ivy
the spring.
and Willard

streets, in

and hen-yard about 100

feet

Water

from the spring and

at a

considerably

cement pipe 4
feet deep, covered by a small spring house but unprotected from
Bottles are filled at the spring by
the entrance of surface water.
means of a pail. Sold in Boston and Quincy.
Fifchburg, Pearl Hill Mineral *S>r/;///.
Situated about 1,000
feet east of Pearl Hill road and a quarter of a mile south of Fisher
The water-shed contains several houses and cultivated fields,
road.
none of which are within 500 feet of the spring. Water is collected
in a 24-inch cement pipe 5 feet deep, provided with a wooden cover.
higher elevation.

is

collected in a 24-inch

—
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by means of a dipper.

Sold in

Fitchburg.
Chelsea, 21ount Washington Spring.

— Situated

near the corner

Mount Washington Avenue, Fenno and Garfield streets.
water-shed contains a large number of houses, all of which are

The

of

to be connected with the sewers.
is

250

a stable within

cemented reservoir 6

stated

The nearest source of poHution
Water is collected in a

feet of the spring.

and about 12 feet deep, within
and is pumped through 20 feet of block-tin
pipe to a bottling room.
Sold in Boston, Cambridge, Somerville,
Chelsea, Everett, Revere and Winthrop.
feet in diameter

a large spring house,

Scituate,

Egypt Spring.

— Situated

Street, about a mile north of
sists chiefly

Willow

800

Bay
The water-shed con-

feet south-west of

Street.

of uncultivated and uninhabited land, but there are four

houses and barns within 1,000 feet of the spring, the nearest being

Water

about 800 feet distant.

is

collected in a covered

cemented

reservoir 5 feet in diameter and 5 feet deep, from which

flows

it

through 30 feet of tin-lined lead pipe to the bottling room.

Sold

and Boston.
Danvers, Lalcoo Indian Crystal Spring.

in bottles in Scituate, Cohasset

east of Pine Street

and 90

— Situated about 100

feet south of Otis Street.

feet

The water-

shed contains several houses and a barn, the nearest house being about

60 feet from the spring on the top of the short steep slope,
base of which the spring

pipe

21/^

is

located.

Water

is

diameter and about 2 feet in depth.

feet in

at the

cement

collected in a

Sold in

Beverly, Peabody and Danvers.

—

Westford, Nashoha Spring.
Situated 300 feet west of the Nashua
and Acton branch of the Boston & Maine Railroad, about threequarters of a mile north of East Littleton station.

The water-shed

and orchards, the nearest house upon
it being about a quarter of a mile from the spring.
Water is collected in a small cemented reservoir, built upon the ledge from
which the water issues and partly protected by a wooden cover.
Bottles are filled at the spring by means of a pail.
Sold in West-

consists chiefly of grass-land

ford,

Lowell and Boston.

Springfield, Ingersoll Grove Spring.

— Situated

a small public park of the city of Springfield.

very thickly

l)uilt

in Ingersoll

The

Grove,

water-slied

up and there are many houses within a short

tance of the s})ring,

all

is

dis-

of which, however, arc connected with sewers.
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collected in a subterranean reservoir of brick, from which

is

flows throuii'h 50 feet of 4-inch earthen pipe to the bottom of a

small valley in the park, where

Water

purjjosos.

is

used by the public for drinking

it is

Springfield from tank teams

distributed in

means of pails.
Wei/rnoufJi^ Avonla Sjyrinf/.
Situated near the corner of Commercial and Essex streets.
The water-shed contains several houses,
which are

filled l)y

—

the nearest source of pollution being a cesspool about 175 feet from
the spring.

Water

is

collected in a

From

covered by a spring house.

cemented reservoir 3

feet

this reservoir it flows

deep

through

20 feet of galvanized iron pipe to a tap in the open field, where the
bottles are filled.
Sold in Weymouth, Quincy, Braintree, Boston,
Brookline, Cambridge and Maiden.

Duxbury,

3If/les

Standish Spriuf/.

— Situated

in the south-easterly

part of the town, a short distance from the salt water on Standish

The water-shed contains

Beach.

a large hotel on the

ridge al)out 150 feet distant and two

age from the hotel

but

may

is

summer

cottages.

dis})0sed of on the opposite side of the ridge

drain toward the spring.

The

privies connected with the

cottages are so situated that the water of the spring
fected

by them.

AVater

is

is

is

not be

l)()ttling

af-

In the bottom

a 36-inch earthen pipe 10 feet in depth.

pumped from the spring through about 50

pipe to a tank in a

may

collected in a tiled reservoir 10 feet in

diameter and 10 feet deep, covered with a glass roof.
of this reservoir

summit of a
The drain-

establishment.

—

Water

feet of galvanized iron

Sold in Duxbury.

Maiden, Linden Minercd Sprinrj.
Situated near the junction
The water-shed,
of Salem and Lynn streets, in Linden Highlands.
which is steep and rock}', contains aliout ten houses and two barns.
A privy vault and cesspool are located about 150 feet from the spring
and 30 feet above it. AVater is collected in a cemented reservoir
about 10 feet deep, covered by an o{)en pavilion, and flows by gravity
through 100 feet of galvanized iron })ipc to a l)()(tling house on Salem
Sold in Everett, Maiden, Winthrop, Somerville and BosStreet.
ton.

Belmont, Trapelo Sprlnrj.

— Situated near the corner of Common

Street and Trapelo road, near the AVatcrtown line.

The water-shed

contains several houses, the nearest being about 250 feet distant

from the spring.
in diameter and

AA'^ater is
J

collected in a

cemented reservoir 8

2 feet deep, closed with an iron cover.

feet

Bottles
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are filled from a

Sold

pump

in a bottling

Belmont.

in

Milton, Milton Spring.

— Situated

[Pub. Doc.

room about 20

feet distant.

near the corner of Randolph

Avenue and Hillside Street. The water-shed contains several houses
and barns near the spring, the nearest source of pollution being a
privy vault and hen-house about 50 feet from the spring.
Water is
collected in an earthen pipe 3 feet in diameter

and 23

feet deep,

provided with a wooden cover and situated in a spring house.
tles are filled

from a

pump

in the spring house.

— Situated

Laiorence, Stevens Spring.

in a

wood yard on Wendell

Street, in a thickly built-up portion of the city.

the vicinity of the spring are

A

all

collected in a

is

feet deep,

The buildings

in

said to be connected with sewers.

cemetery about 400 feet distant

Water

Bot-

Sold in Milton.

may

drain toward the spring.

cemented reservoir 5

feet in

diameter and 7

provided with an iron cover, but surface water

may

enter

Water is drawn from the spring through 30
akron pipe to a point on Wendell Street, where the bottles

the spring at times.
feet of

are filled and where water

Sold

Lawrence.
JSFatick, Pequot Sjwing.

provided for public drinking purposes.

is

in

— Situated 600

feet north of

North Main

Snake Brook in Cochituate. The water-shed
and cultivated land and includes twelve houses

Street, in the valley of

consists of pasture

within about 1,000 feet of the spring, the nearest of which, with a

privy vault and a stable in which

Water

five

horses are kept,

is

within

and
and covered with a shed. It is distributed in cans filled by dipping them into the spring.
Sold in
Natick, Framingham and Wayland.
Belmont, Belmont Cryatal Spring.
Situated 1,600 feet north
of the corner of Brighton Avenue and Pleasant Street.
The watershed consists chiefly of cultivated fields and pasture-land, and there
are no houses within half a mile of the spring.
Water rises in a
cemented reservoir 15 feet in diameter and 15 feet deep, the bottom
resting upon rock and the top being closed with an iron cover, and
about 150

feet.

is

collected in a reservoir 5 feet square

5 feet deep, built into rock,

—

passes through 1,560 feet of tin-lined lead pipe to a bottling house

near Pleasant Street, where the
tributed

arc

filled.

Sold

in

Maiden, Melrose and Boston.
Springfield, Ilygeia Spring.

l)ottles in

which the water

is

dis-

Arlington, Cambridge, Soraerville,

— This water

is

obtained from two
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10-inch tubular wells driven through 45 feet of gravel and clay and

then through rock, one to a depth of 425 feet and the other to a

depth of 200

The

feet.

wells are situated beneath a brewery near

the corner of State and Benton streets.

There are several houses
and stables near the wells some of which are not connected with the
sewers.
Water from the wells is pumped into galvanized iron tanks,
from which it is distributed in Springfield.
riaverJiill, Smilei/,^

Spring.

the main line of the Boston

— Situated about

&, ]\Iaine

1,000 feet east of

Railroad, a quarter of a mile

south of the New Hampshire line, at the lower edge of a large meadow
which borders Little River. There are several houses on the higher
land above the meadow but none within 800 feet of the spring.

Water

is

collected in a brick reservoir 4 feet in diameter, covered

with loose boards.

Bottles are filled

Sold in Haverhill.
Lexington, KataJidin Spring.
slope 70 feet east of

Wood

by means of a

— Situated

tin dipper.

bottom of a steep

at the

Street, in the valley of a small brook.

The water-shed consists partly of cultivated 4and and partly of woodland.
The only iinmcdiate source of pollution is a dwelling-house
and privy within about 150 feet of the spring. Water is collected
in a small

open reservoir

2

deep, unprotected from surface

feet

water, and which contained a growth of organisms at the time of
inspection.

350

From

by gravity through
Water is
Boston, Somerville, Cambridge, Winthrop

the reservoir the water passes

feet of galvanized iron

distributed in bottles in

pipe to a bottling house.

and Arlington.

— Situated on Lovers' Leap Avenue,

Lynn, Lovers' Leap Spring.

about 150 feet south of the corner of Everett Street.

shed contains a large numl)cr of houses,
with cesspools or i)rivy vaults, and
distance of the spring.

Water

is

many

all

The water-

of which arc provided

of thcni are within a short

uncemcntcd stone

collected in an

reservoir 3 feet in diameter, located about 16 feet beneath the surface of Lovers'

Leap Avenue, and

conveyed through 200

is

galvanized iron pipe to a bottling house.

tanks to factories in

Lynn and

Lowell, Leland Spring.
Street,

300

is

Water

is

feet of

distributed from

also sold in bottles.

— Situated

in front of a

house on Fremont

feet north of Sixth Street in Centrevillo.

in the vicinity of the spring is thickly built

houses are connected with sewers.

Water

is

The

territory

up but man}- of the
collected in a stone
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reservoir said to be 15 feet in diameter and 35 feet deep, which

may

protected by an iron cover, but which

is

receive surface water.

From

this reservoir it flows through 175 feet of iron pipe to a house
on Beach Street, where the tanks in which the water is distributed

Sold in Lowell.

are tilled.

—

Whitman, WJiilman Spring.
Situated about 500 feet east of
Washington Street in northerly part of town. The water-shed contains a number of dwelling-houses and barns the nearest of which
are about 500 feet distant, and cultivated land close to the spring.
Water is collected in a cemented reservoir 3 feet in depth, covered
by a small wooden shed. Water is distributed in tin cans filled
from the spring by means of a pump, and is sold in Whitman and
Abington.

—

Situated beneath a stable on
Lynnfield, Deej) Rock Spring.
Forest Avenue, about 800 feet from the Lynn road.
The water-

shed contains two houses and two barns within 400 feet of the spring.

Water

is

collected in an 8-inch galvanized iron pipe, 8 feet in depth,

Bottles in which the water

resting upon a ledge of serpentine rock.
is

distributed are filled from a

pump.

—

Sold in Boston and Lynn.

Highland Spring.
Situated east of Hawthorne Street,
about 300 feet from Pine Street.
The surrounding territory is cultivated and there is a house and privy within 60 feet of the spring.
Another house and barn are situated about 150 feet from the spring.
Lovjell,

Water

is

collected in a 24-inch earthen pipe, 9 feet deep, situated in

a spring house.

Bottles in which the water

by dipping up the water

in a tin pail.

Katick, Mailer's Spring.
feet east of

— Situated

Sold
in

Union Street and about 100

The water-shed

consists

is

in

distributed are filled

Lowell.

South Natick, about 300
feet south of

of grass-land and contains

within 500 feet of the spring, the nearest of which
distant.

Water

is

is

Brook road.
five

houses

al^out

50 feet

collected in an uncemented, open stone reservoir

3 feet in diameter and 4 feet deep, resting u[)on ledge and not
protected from surface water.

Barrels arc

filled at

the s])ring

by

means of a pail and taken to shoe factories in Natick.
Situated 50 feet south of Garden
Lawrence^ Hygiene Spring.
Street and 400 feet west of Prospect Street. The water-shed is steep
and contains three or four houses which are probably connected with
The water
sewers, and one stable 225 feet from the spring.
rises in a reservoir G feet square and 7 or 8 feet deep, closed with a

—
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wooden cover, and

is

drawn

])y

gravity tliroupfh 40 feet of galvanized

Paper Company, where the

iron pipe to the yard of the Russell
bottles in which the water

is

distributed are

feet north of

Chapman

Sold in Law-

filled.

rence.
Sfoneka?/!,

— Situated

600
Spring Street and three-quarters of a mile east of the
Crystal JSIineral Spring.

There are

centre of the town, at the foot of a small steep blutf.
several houses and a barn on the

being about 500 feet distant.
21/^ feet in

583

])luft'

AVater

above the spring, the nearest
is

collected in a

cement pipe

diameter and 10 feet deep, covered by a spring house.

Water is pumped into
by means of a pail.

tanks, and bottles are filled from the spring

Sold in Stoneham, Winchester, Medford,

Somorville, Everett, Maiden, Melrose, Wakefield and Boston.

Boston^ Undine Spring.

Lake Street and 350

— Situated

500

in a pasture

feet

west of

feet north of Ajjpleton road, in Brighton.

The

water-shed contains several houses and barns, the nearest house, with
its

cesspool and privy vault, being within 300 feet of the spring and

A

at a considerably higher elevation.

cows

is at

lected in a

barn containing six or seven

about the same distance from the spring.

cemented reservoir 10

Water is colupon rock

feet in diameter, resting

and covered by a wooden roof. Water is distributed in bottles and
filled from the overflow pipe in the pasture.
Sold

jugs which are
in Boston.

—

Brockton, Brockton Crystal Spring.
Situated about 1,200 feet
west of Pearl Street and 400 feet south of Pleasant Street. The watershed in the immediate vicinity of the spring consists of woodland,
but at a greater distance are cultivated

fields.

There are about ten

houses with outbuildings on the water-shed of the spring, the nearest

one being within about 300

AVater

feet.

is

collected in a cemented

reservoir 3 feet deep, resting on lodge and covered with a platform

but not protected from surface water.
is

distributed are filled

water

is

by means of

also distributed in

l)()ttles.

Swampscotf, Bassett's Sjjriug.
sex Street and Essex Place.

ber of houses and

stal)les,

which are near the spring.

Tank teams
a pump.
A
Sold

in

— Situated

in

which the water

small

amount of

Brockton.
near the corner of Es-

The water-shed contains
AVatcr

is

nummany of

a large

with privy vaults and cesspools,

obtained from a tulnilar well

2 inches in diameter, driven through clay and hardpan to a depth of

26 feet; and

is

pumped through 120

feet of galvanized iron |)ipc to
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wooden

tanks, in which

of the water

is distilled

it is

Lynn.

distributed to factories in

and sold

Mingo Spring.

Holbrooh,

[Pub. Doc.
Part

in the neighboring towns.

— Situated

at the foot of a steep slope

about a quarter of a mile west of North Franklin Street, in the northerly part of town.

The water- shed

consists chiefly of pasture land

The nearest source of polluWater is collected
from the spring.

but includes, also, several buildings.
tion

is

a piggery about 300 feet

in a roughly stoned-up basin about 2 feet in depth, which contains a

considerable vegetable growth and
age.

them

Water

is

Sold in

into the water at the spring.

by dipping
Randolph and Braintree.

— Situated

Everett, Everett Crystal Spring.

and Ferry

not protected from surface drain-

distributed in tin cans which are filled

is

streets.

at corner of Chelsea

The water-shed contains

feet.

Water

is

within about 150

collected in a well 12 feet in diameter

is

number of

a large

dwelling-houses and stables, the nearest of which

and 20

feet

deep, beneath the floor of the bottling house, and passes through 30

Water

room.

feet of galvanized iron pipe to the bottling

dis-

is

tributed in bottles, jugs and tanks, in Boston, Chelsea, Somerville

and Everett.

Framingham, Hamilton Mineral Spring.
of a steep

bluff"

— Situated

at the foot

near Bannister Brook, 150 feet west of Speen Street

and a quarter of a mile north of Cochituate road. Water is collected
in a reservoir 2 feet square and 4 feet deep, covered by an open
The spring is at such a low level that at times the water
pavilion.
of Bannister Brook backs up through the overflow into the spring.
This brook receives the effluent from the sewage purification works
At the time the second sample was
at Framingham and Natick.
collected from the spring the water in Bannister Brook was at a level

Water

as high as that of the water in the spring.

Natick in bottles which are
Lexington,

Woburn

Lexington

filled at

Spring.

is

distributed in

the spring.

— Situated

300

feet

south

Street and half a mile east of Massachusetts Avenue.

of

The

water-shed contains several houses and one or two barns, the nearest
possible source of pollution being a barn considerably above the

spring and about 125 feet distant, the cellar of which
concrete.

and 3

Water

feet deep,

is

is

covered with

collected in a tiled reservoir 5 feet in diameter

covered by a spring house, and the bottles are

filled

by means of a pump. Sold in Jjcxington.
Situated in a meadow
Stoneham, Bear Hill Mineral Spring.
corner
of
South Street. The
near
200 feet west of Main Street,

—
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tion.
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principally within the Middlesex Fells park reserva-

princii)al sources of

away, two barns 100 and 160

contamination are a house 150 feet
feet, a

cesspool 110 feet, and hen-

yards, containing 300 to 400 hens, from 150 to 350 feet distant

from the

sprinir.

Water

is

collected in a

square and 8 feet deep, covered

I)y

cemented reservoir 8

a sprinp; house.

feet

Bottles are filled

from a pump or from a tank supplied from the pump.
Sold in Medford, Stoneham, Melrose and Somerville.
Situated near the corner of
Ei'erell^ Belmont Hill Spring.
Bradford Street and Belmont Park. The water-shed is thickly built
either directly

—

uj)

but

many

of the houses are connected w'ith the sewers.

pool and privy vault arc within 150 feet of the spring.

A

cess-

Water

is

uncemented reservoir 8 feet in diameter and 12 feet
It is distributed from tank
deep, covered by a spring house.
wagons which are filled by means of a pump. A small quantity is
Sold in Boston, Caml)ridge,
also delivered in bottles and jugs.
Somerville, Brookline, Everett and Maiden.
Situated on the south-west side
Lexington, Larchmont Spring.
of Larchmont Lane about" 180 feet north-west of Revere Street.
The drainage area contains one house about 200 feet distant, but
several houses on Revere Street, within 300 feet of the spring, may
affect its quality.
A barn, in which three horses are kept, is located
80 feet from the spring and probably drains toward it, and there are
cultivated fields not far from the spring.
Water is collected in a
36-inch pipe 22 feet in depth, closed with a wooden cover, and is
conveyed through 80 feet of galvanized iron pipe to a i)ump in the
open field, where the bottles in which the water is distril)uted are
collected in an

—

filled.

Sold in Lcxin2:ton.

Swampscotf, Moose Hill Spring.

— Situated

near the corner of

Beach Avenue and Columbia vStrect. The w\ater-.shed contains many
houses and barns, with privy vaults and cesspools, many of which
are close to the spring.- Water is collected in two stone reservoirs
resting upon rock and covered by a spring house.
It is pumped
through 30 feet of iron pipe into wooden tanks, from which it is distributed.

Sold

in

A

small quantity of water

Swampscott and Lynn.

is

also distril)uted in jugs.

CONSUMPTION
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in Cities

and Towns
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CONSUMPTION OF WATEE IN CITIES AND TOWNS
IN MASSACHUSETTS.
Of the 166

cities

and towns

in Massachusetts provided with public

water supplies, 49 are supplied by gravity, 109
l)oth

by gravity and pumping.

by pumping

])y

pumping and

8

Twentj'-three of the towns supplied

are supplied in connection with other towns,

making

8Q different systems of water works in which all of the water
passes through pumps.
In nearly all of the towns where water
is supplied l)y pumping, records are now kept of the quantity of
water pumped, and in some cases these records extend back to

when water was first introduced into the city or town.
The pumping records in a few cases are probably not reliable, on
account of the lack of knowledge as to the actual quantity of water
raised by the pumps at each stroke, but in most cases the records
the time

are probaljly very nearly accurate, and they furnish valual^le infor-

mation as to the quantity of water consumed in the various cities
and towns supplied by pumping. In one city, which is supplied
by gravity, meters have been placed on the main pipes so that the
quantity of water consumed in that city is known, but in the other
cities and towns supplied by gravity no reliable figures can be
obtained as to the quantity of water used.

The average

daily fjuantity of water

pumped

in

during each year in which records have been kept

each
is

cit}'

or town

given in the

fol-

lowing table, together with the population and the consumption of
For the sake of comparison the number

water per person per day.

of services in use in connection with the works, the iiercentage of
services which are supplied witli meters and the length of distribut-

ing mains

in use, as

given by the authorities of the various

towns and water companies, are also given
ulation for other than census years

assuming that the

is

in this table.

obtained

I)y

cities,

The pop-

direct proportion,

growth between any two census years is
uniform.
The figure given in parentheses after the name of a town
indicates the year in which a system of water works was first introduced into that town.
rate of
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Newton

(1876)

— Concluded.

599

STATE BOARD OF HEALTH.

600

Provincetown.

(1893.)

o2.

^^2.

OS.
a a

4,555
4,493
4,432

o.o.
.

00

66,000
91,000
125,000

449
486
508

8.5
8.7

1898,
1899,
1900,

4,370
4,309
4,247

Randolph and Holbrook.
6,364
6,420
6,336
6,250
6,164
6,078

[Pub. Doc.

148,000
192,000
274,000
254,000
290,000
263,000

897

126,000
172,000
191,000

(1888.)

5,992
6,038
6,084
6,130
6,176
6,222

273,000
287,000
279,000
284,000
29-2,000

233,000

524
539
558
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unit ordinarily adopted

is
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the consumption of water per per-

In order to ascertain the consumption per person

son per day.

is necessary to

know

the

it

number of people using the water, but

usually this information cannot he obtained.

In a few places rec-

ords are kept from which an estimate of the actual number of per-

sons using the water can be made, but as these estimates would not

be accurate and can only be obtained for a small proportion of the
cities and towns, the total population of the city or town has been
used in obtaining the consumption per person. In some towns
whole villages are not provided with the public water supply, and in

some towns, especially where works have been recently introduced,
large numbers of people have not availed themselves of the public
water supply but with the exception of those places where works
;

have been very recently introduced the difference between the population actually supplied with water and the total population of the

town

is in

An

most cases small.

estimate of the population supplied from the different water

works, based on the number of service pipes in use, would be very
misleading if applied to the cities and towns of Massachusetts.

shown in the following tables, the
average number of people to each service

This

is

and towns where

by

it is

known

first

in a

of which gives the

few of those

that the public water su[)ply

is

cities

used

The second table gives the
those towns where water works have been

practically the entire population.

population per service in
recently introduced and

it is

known

that a comparatively small pro-

portion of the total population of the town uses the public water
sup[)ly.
Fopulalion per Service in Cities where the Public Water Supply
practically the Entire Population.

ClTT.

is

available to
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Water from

Town.

the Public Works,
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are apt to be fewer fixtures in the houses and
for the sprinkling of lawns, etc.

little

In the suburban

the use of water for domestic purposes

is

[Pub. Doc.
is used
and towns

water

cities

The

probably greatest.

following table shows the average consumption of water during the

year 1900 in various groups of

cities

and towns

The

classified

according

group contains the
cities and towns supplied by the metropolitan water district, which
includes the cit}^ of Boston, the large suburban cities of Somerville
and Chelsea and many other smaller suburban cities and towns.
The second group contains those suburban cities and towns which

to the character of the city or town.

first

are not included in the metropolitan water district.

In these places

there are large areas of lawns on which considerable water

during the summer season.

manufacturing

cities, like

The

used

is

third group contains the larger

Lowell, Fall River and

New

Bedford, and

the fourth group contains the smaller manufacturing cities and towns.

The last group includes the towns which are used to a large extent
as summer resorts, where the consumption of water is very much
increased by the increased population during the summer months.
Average Consumption per Person per Day in 1900.
Gallons.

Metropolitan water

Average of

11

113

district,

suburban

cities

and towns,

Average of 12 larger manufacturing

Average of 33 smaller manufacturing
Average of

Upon

7

summer

69

60

cities,

cities

and towns,

42
66

resorts,

the introduction of water into a city or

town

it

has been

first l)y a comparatively small number of the people, but the
number supplied has increased rapidly in most cases from year to

used at

year, until after a few years water

whole

poj)ulatioii.

At

is

supplied to practically the

the same time the

number of pluml)ing

fixt-

ures in the houses gradually increased, and the water was used for

an increasing number of pur))oscs.

In order to show the increase

consumption of water with the age of a works the following
table is given, wliich shows the average consumption of water in 24
cities and towns during the Hrst ten years after a water supply was

in the

introduced.

COXSUMPTION OF WATER.
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Table showing the Increase in the Consumptio7i of Water per Person with the

of the Works (Average oj Twenty-four Cities and Towns).

Year aftek Water was
intbodcckd.

607

Age
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A

considerable portion of the water supplied from a public works
wasted in various ways, and the quantity wasted varies in the
ditt'erent cities and towns.
The principal Avastes are from leaking

is

and
from leaks in the street mains or service pipes. To prevent or
reduce the wastes due to the former cause meters have been placed
upon the service pipes in many cities and towns and a charge is

fixtures in the houses or carelessness in the use of the water,

made

The tend-

for the water proportioned to the quantity used.

ency of

this

system

is

very great

to reduce the waste of water to a

In order to show the difterence between the consumption

degree.

of water in those

and towns in which the water supply

cities

is

largely sold at meter rates and those in which a fixed annual price
is

charged for the use of water which

taljle is

water

in

1900 (1)

is

not measured the following

This table shows the average consumption of

presented.

in the cities

and towns in which more than 75

per cent, of the services are provided with meters

;

(2) in those in

which between 25 per cent, and 75 per cent, of the services are
provided with meters, and (3) those in which
of the services are metered.
Average Daily Consumption of Water per Person in
ai-ranged in Orou]}S according

to the

less than

1900

25 per cent,

in Cities

and Towns,

Percentage of Services which are pro-

vided with Meters.
Gallons
per I'erson.

Average of 14

cities

and towns

in

which more than 75 per

cent, of the

services are metered,

Average of 24

cities

89.8

and towns

in

which more

tlian 25

percent, but less

than 75 per cent, of the services are metered,

Average of 31

cities

and towns

in

47.1

which not more than 25 per

cent, of

the services are metered,

Meters have not

l)eGn

69.7

used to any large extent

in this

State until

within comi)arativcly recent times, and the effect of the general inis very marked.
The
consumption of water for the past
ten years for those cities in which the percentage of metered servic(!S has increased more tlian 15, and in those cities and toAvns in
which the percentage of metered services has increased less than 15.

troduction of meters in the cities or towns
follfnving table gives the average

It will 1)0

noticed that the consumption of water per person in those

places where meters have been introduced has increased

than

put

in

in

much

less

those places in which com])aratively few meters have been

during the past ten years.

No. 34.]
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Increase in the Consumption of Water Dnrvig the Past Ten Years compared with
the Increase in the Number of Metered Services during the Same Period.
[Oallons per Person per Day.]
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The consumption of water
still

increasing at

in Massachusetts cities

a greater rate
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and towns

is

than the population, notwith-

standing the efforts that have been made in recent years to prevent
it,

by the introduction of meters and by inspection.

The

increase

consumption of water in census years between 1890 and 1900
40 cities and towns in which works had been in general use pre-

in the
in

vious to 1890, and in which records have been kept, and in the

and towns constituting the metropolitan water
shown by the following table

cities

:

—

district,

is

Consumption of Water in Census Years between 1890 and 1900 in 40 Cities
and Towns and in the Cities and Towns constituting the Metroiwlitan Water
District.

No. 34.]
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The quantity of water used

in the metropolitan district is greater

in proportion to the popuhition than in

any of the smaller munici-

palities of the State, but not so great as in

of the United States.
is

It will

611

many

of the great cities

be seen that the consumption of water

increasing rapidly, both in the metropolitan district and in the

cit-

and towns outside of the district. The increase in the five years
from 1890 to 1895 was 26 per cent, in those cities and towns which
now comprise the metropolitan district, and 15 per cent, in the
In the five years from
cities and towns outside of the district.
ies

1895 to 1900 the increase

tan district was 23 per cent, and in
district, 8

and towns in the metropolithe cities and towns outside the

in the cities

per cent.

show only the yearly consumption of
During each year there is a considerable monthly variation
and a still greater weekly or daily variation in the quantity of water
used.
This variation is due to a variety of causes, but the chief
All of the foregoing tables

water.

cause

is

the use of an excessive quantity of water during dry weather

and the consumption varies
During the coldest period of the year there is usually an increase in the consumption
of water, due to the waste of water from faucets to prevent the i)ipes
within the houses from freezing.
The following table gives the percentage which the consumption
for si)rinkling lawns, gardens

and

streets,

with the degree of heat and dryness of the season.

during each month

is

of the average consumption for the year in

which the month occurs for each year from 1896 to 1900, inclusive,
and is the average of cities and towns from which reports were
received.
The average monthly rainfall in Massachusetts at several
stations geographically selected and the average temperature from
the

same

stations are also presented.

general, the consumption of water
rainfall

and the degree of heat.

the cold months there

is

due to the causes already

is

It

will

influenced

It will also

be seen that, in

by the amount of

be noticed that during

an increase in the consumption of water,
stated.
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which the Gonsumplion during Each Month is of the Average Monthly
Consumption of rextortvig Cities and Towns during the Tear, from 18961900 inclusive, together with the Baijifall and Average Monthly Temperature.

Cent,

y

.
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Average Consumption of Water during Each Month
arranged in Groups.

i?i

1900,

613

in Cities

and Towns

[Gallons per PersoD per Day.]

Average
of 12 Larger

Manufacturing
Cities.

Avcrape of 33
Average of 11
Suburban Cities Smaller ilanufactnring Cltk-s and
Towns.
and
Towns.

January,
February,
March,

Towns used
as .summer
Resorts.

38
37
87
37
39
47
54
48
46
41
89

.

April,

Average of
7

.

May,
June,
July,

August,
September,
October,

November,
December,

35
34
34
37
46
108
146
143
98
43
36
38

38

Year,

In order to show the variation in the consumption of water for a
shorter period than a

month records have

years of the consumption daring the

maximum day

l)een

kept for the past six

maximum week and

during the

of each year, and the table whicli follows gives the

averages of the records for the six years from 1895 to 1900, inclusive.

These records arc apt to be misleading

the

the case of the

in

smaller towns, as they show the amount of water

pumped and not

amount of water used, and in certain cases the amount of water
is excessive, owing to the filling of an empty reservoir or a

pumped

serious leak in the distributing pipes.
Relation of the Consumption of Water during the Month, Week ami Day of MaxiConsumption to the Average for the Year.
Average of Six Years from

—

mum

1895

1900

to

inclusive.

Average

Maximum Monthly

Maximum Wkeklt

Maximum Daily

Consumption.

consomption.

Consumption.

Dally Con-

City or Town.

sumption
per
Person.

Ablngton and Rockland,
Andovcr,

89
64

Attloborongb,

86

.

.

Avon,
Ayer,

...

Beverly,
Bralntree,
BridgeTOalcr and
Brldgewater.

Brockton
Brookllne,

....
....

Oambrldgc,
Canton,

Oohassot,
Cottage Ulty,

.

Per Cent.
of
.\vcraBe
for Year.

Gallons
per Person

Per Cent
I

^wtLm

Gallons
per Person
per Day.

Per Cent.

88
160
88
100

233
264
246
367
266

of

Average
for Year.

31
37

42
51

138
127
130
137
140

181

96

70

140
123
116

114
88
31

163
143
180

156
137

24

93
85
27

41

222
194
176

30
85

40
105

134
124

49
146

164
160

60
167

232
184

81

94
62
251

113
134
177
271

109

40
34
93

138
168
260
318

145
87
95
383

180
216
340
419

71

Enet

Onllons
per I'erson
per Day.

64
67
47

64

63
74
62
65
66

129
143
180

&4
62

296

167
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Relation of the Constimption of Water during the Month, Week and Day of MaxiConstimjition to the Average for the Tear.
Average of Six Years from
1895 to 1900 inclusive Concluded.

mum

—

—

No. 34.]
111

CONSUMPTION OF WATER.

615

order to ascertain what the consumption of water

is

during a

very cold period in the winter requests were sent out for information in regard to the
in

February, 1899.

consumption of water during a very cold week
Replies were received from many of the cities

and towns, and the information

is

presented in the following table

Consumption of Water during a Cold Period in February,

IS 99.

:

—
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It is interesting to note that while the

many

[Pub. Doc. No. 34.

consumption of water in

of the municipalities in which more or less careful records

of consumption are kept

is

quite large and continues to increase,

studies and estimates of the quantity of water used in

many

other

and towns, in which the water is supplied wholly by gravity
and no attempt to measure the quantity used is made, show that the
quantity supplied to such cities and towns is probably very much
larger, on the average, than in cases where all of the water is pumped
In some places, in which
or records of the quantity used are kept.
cities

no measurement of the quantity of water supplied

is

kept, there are

indications that the quantity used in proportion to the population

is

excessive.

While pumping records may not be very

dence in

cases of the quantity of water supplied to a city or town,

all

reliable evi-

they nevertheless serve, as a whole, to give a very fair indication of
the quantity of water being used, and show quite clearly when the
(juantity supplied is

supplied by gravity
a waste of

money

becoming excessive.
it is

In cases where water

is

generally considered unnecessary and often

to attempt to

make any continuous and approxi-

mately correct record of the quantity of Avater used. There is no
doubt, however, that in many such cases a knowledge of the excessive use of water

would lead to a great reduction

in

waste and to a

saving in the cost of construction and operation of the works far
greater than the expense of making the necessary measurements.

FOOD AND DRUG INSPECTION.
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FOOD AND DRUG INSPECTION.

deals with the work of the Board under the
and drug inspection for the year ended Sept.

The following report
acts relating to food

30, 1900.

By the

terms of the food act of 1882 the Board

port annually to the Legislature the

is

required to "re-

number of prosecutions made

under chapter 263 of the Acts of 1882, and an itemized account of
money expended in carrying out the provisions thereof."

all

This report was made to the Legislature in January, 1901, and

emlwdied in the following detailed report of observations
fiscal year ended Sept. 30, 1900.

also

The general supervision of

the

work has been

is

for the

carried out under

the direction of the secretary, as in former years, including the col-

by the analysts, the prosecuand other necessary work under these statutes,

lection of samples, their examination

tion of offenders,

including the correspondence with such parties as

may have

interest in these statutes, either in the State or out of

a direct

it.

This correspondence in recent years has been unusually large, in

consequence of the constant sale of articles of food in Massachusetts,

which are prepared

in

other States, where different laws prevail.

The following persons comprised

the force

during the year in this department of work
Albert
C. A.

E.

Leach,

GoESSMANN,

Hermann

C.

Lythgoe,

John F. McCaffrey,
John II. Terry,
Horace F. Davis,
Thomas O. Allen,

:

employed by the Board

—

Analyst.
Analyst.
Assistant Analyst.
Inspector.

Inspector.
In.<tpector.

Inspector.

The number of sample."^ of food and drugs examined during the
year i.< shown in the following table, and the following pages con-
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tain a complete

1883:

—

Number
Number
Number

summary

of the

work done

of samples of milk examined,

.

.

*

rpiii).

since and

,

Doc.

including

6,232

of samples above standard,

4,431

of sam2:)les below standard,

1,801

Percentage of adulteration or deficiency,

Number of samples of other kinds of
Number of samples above standard,
Number of samples below standard,

28.9

food examined (not milk),

....
....

2,670

462
14.2

Percentage of adulteration,

Number of samples
Number of samples
Number of samples

3,132

of drugs examined,

758

of good quality,

377

....

adulterated (as defined by the statutes)

Percentage of adulteration,
Total

number

Total

number found

Total

number not conforming

of food and drugs examined,
to

be of good quality,

Percentage of adulteration,

381
.50.2

.

10,122

.

7,478

to the statutes.

....

2,644

26.1

FOOD AND DRUG INSPECTION.

No. 34.]

o
o

621

622

STATE BOARD OF HEALTH.
«c

[Pub. Doc.

FOOD AND DRUG INSPECTION.

No. 34.]

623

Comment has often l)een made in previous reports of the Board
upon the fact that the foregoing figures have scarcely any significance as showing the actual ratio of adulteration prevailing in the
Neither absolutely, as a bald statistical statement, nor relacomparing the results of one year with those of another, or
those of one general grouj) of articles with other groups, can the
figures be interpreted as showing anything more than a certain gross
amount of work performed in this department. When special artiState.

tively,

cles are considered,

however, as was shown by the report of

year (page 481), great improvement has been evident.
One of the most decided factors
Effect of Lerfislation.

—

encing a series of figures like the foregoing tables
itself.

For example,

as

shown

650, about 75 per cent, of

all

)jy

is

last

influ-

legislation

the report of the analyst, on i)age

samples of milk examined during the

past year contained between 12 and 14 per cent, of solids, and over

40 per cent, contained between 12 and 13 per cent. The law at
first required that all milk containing less than 13 percent, of solids
should be deemed to be adulterated

;

and since a considera1)le

ratio

of samples of milk as naturally produced by the cow, and a considerably larger

number

of samples as actually obtained from dealers

in milk, contain less than

13 per cent, of solids, any reduction in

this standard, other things

being equal, would diminish the apparent

any actual change having occurred in
No sudden change was
but
laws have been enacted from time to time,
made by legislation,
first making the standard 12 per cent, in two months of the year,
then in five months, and finally in six months.
Again, the law of 1900 relative to arsenic in fabrics and wall
papers led to further work upon the presence of arsenic in food
products and in drugs, with the n^sult that certain articles containing
appreciable (luantities of arsenic were deemed to l)e adulterated, and
these articles, ()l)tained in considerable numbers, when found to contain even relatively small amounts of arsenic, are placed in the
column of adulterated articles.
Articles subject to this form of
ratio of adulteration, without

the quality of this valual)le article of food.

adulteration

impurity

is

cannot be classed with fraudulent articles, since the
of a character which

is

purely accidental.

It is,

how-

ever, avoidable, since a very considerable }iortion of the articles

examined arc found to be free from its presence.
"While very
minute quantities of arsenic may be tolerated in household articles
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not intended for internal use as food or medicine,
tions ought to be

made

[Pub. Doc.
all

food prepara-

absolutely free from arsenic.

While the

law now recognizes an allowable limit* of this poison in certain
articles

intended for domestic use,

it

specially states in the case of

food and drugs that they must not contain
ingredient."

"any added poisonous

—

In the food and drug act of 1882 it
Employment of Counsel.
was provided that the State Board of Health should "take cogni-

zance of the interests of the public health relating to the sale of

drugs and food and the adulteration of the same " and by a later
act the Board was required to " report annually to the Legislature
;

number of prosecutions made under" these acts. The work of
under these acts has been conducted "without interruption
Board
the
from 1883 until the present time, the total number of samples collected and examined up to Oct. 1, 1900, having been 117,514, and
the number of prosecutions conducted 1,476, of which 92.3 per
the

cent, resulted in conviction.

As might have been expected, under the operation of an entirely
new statute, in Avliich many perplexing questions were liable to
methods of introducing complaints
and of conducting cases of adulteration requiring prosecution, it was at first found to be necessary to employ legal counsel.
Consequently, an attorney was employed for this purpose, and the
As the inspectors
complaints were carefully prepared by him.
gradually familiarized themselves with this department of the work,
they began to conduct all ordinary cases in which the evidence was
By this
clear, and in which no difficult legal points had arisen.
course the Board has been able to dispense entirely with the necessity
arise with reference to the i)roper
at court

of resorting to the employment of counsel during the last six years
of

The entire
work under the provisions of the food acts.
of attorney's fees from the beginning of work in 1883 was only

its

cost

$1,639.63, and during the
this direction.

last six

years nothing has been paid in

In consequence of this

devote the entire amount

(jf

fact, it

has })een possible to

the appropriation for this special line

of work to the collection of samples and their examination.

Neither is the cost of supervision included in this account, since
from the beginning of work in this department in 1883 the supervi•

One-tenth grain per Bquuro yard

dress goods, upholstery, etc.

In wall

paperH, and one-hundredth grain In other fabrics, such aB
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sion of the food and drug inspection has been conducted by the

Board under its appropriation for general expenses, and without
any extra charge for such supervision. By this method of operation
it

much

has been possible to conduct a

could otherwise have been done
special

commission for

greater share of

work than

while in other States, having a

;

work, not

this line of

onl}^ has a considerable

share of the expenditure been devoted to the cost of supervision,

but also a very considerable share (sometimes fully one-third of the
entire cost of the department) has been used in defraying the ex-

penses of employing counsel in the matter of conducting cases at
court.

Of

the different sorts of food, milk

all

the reason that the chief article used in
the manipulator nothing at

all.

On

is

its

most

liable to fraud, for

adulteration (water) costs

this account,

and

in

consequence

of the requirements of the statute, three-fifths of the entire appropriation

expended

department

in this

this valuable article of

whose composition

it

is

devoted to the inspection of

food, with the other allied products into

enters as the chief ingredient,

— butter and

cheese.

The perishable nature of milk makes
ures for

its

it

necessary to adopt meas-

inspection different from those which are emploj^ed in

The examination must be made within a
few hours after the samples are taken, since they are often from
several hours to two or three days old when sold to the con-

the case of other articles.

For

sumer.

towns

is

this reason, a

local inspector in the cities

the best form of inspection

The inspector can make frequent

when

and large

efficiently carried out.

inspections, and conduct his anal-

taken.
Most of the cities and
some of the large towns now em})loy inspectors for this purpose.
Such practice is compulsory in the cities and permissible in the

yses very soon after the milk

is

towns.
In a large town having about 1>,000 inhabitants

l)ut no milk inwas found that one or more milk dealers were seriously
adulterating their product.
A citizen asked Ihat an article should
be introduced into the town warrant, calling for the appointment of
an inspector.
At the time of the meeting, when the article was
called up for action of the meeting, he stated that the town was annually i)aying considerably more for the milk consumed by the citizens than was paid for the support of the public schools.
For the

spection,

it
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latter,

however, an

superintendent was employed, with an

efficient

On

appropriate salary.

[Pub. Doc.

the other hand, the annual cost of the milk

used was estimated at about 30 per cent, more than the cost of the
schools, and no supervision w^hatever had been provided for it.
A

motion to appoint an inspector was carried without debate, a moderate appropriation was provided, and a competent chemist found to
From that time to the present the town has
undertake the work.

had constant supervision of its milk sup})ly.
In several cities and towns the office of milk inspector

is

merely

a sinecure, since the inspector contents himself with simply fulfilling

milkmen and possibly of
dozen
samples
in
sending a
each year to a chemist for analysis.
Such a system is milk inspection in name only.
the dut}^ of collecting the license fees of

Comment
upon the

has frequently been

fact that

very

many

made

in the reports of the

Board

of the staple articles of food are but

Almost the only adulterant found in
flour, for example, has been some sort of flour of a cheaper quality,
like that of Indian corn or other cereal, and this has occurred only
in rare instances in Massachusetts.
Cane sugar also is very rarely
subject to adulteration, although Avhen used in compounding other
articles of food its place is often supplied by glucose, in consequence
The special forms of sugar which
of the cheapness of the latter.
sell at higher price, such as maple sugar, are very nuich adulterated,
little

subject to adulteration.

the adulterant usually consisting of

ordinary cane sugar, either

It is nearly or (juite identical in composition with
Beet sugar, now becoming every year an increasing

crude or refined.
cane sugar.

product of American manufacture,

cannot be distinguished from
sold at about the same price.

is

In

it.

identical with cane sugar,

many

and

countries these two are

Molasses and syrups are nmch sub-

ject to adulteration with glucose.

Fines.

—

amount of fines collected and turned into the treasand counties during the period in which the food and

Tlio

uries of cities

drug acts have been in force has to some extent l)alanccd the cost
of enforcement of the statutes, having iivcraged over $2,500 per year
since 1887.

The enactment of

j)rovisions of which

(he;

of milk adulteration

in

If'gal

a law, however, in

1900, by the

jiulge coiiid impose! a smaller line in cases

which

only proven that the milk

is

below

standard, will nndouhtodly have a tendency to reduce

(juite

materially the

it is

amount of money

collected from

this

source.

A
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report.

Drugs.
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the analyst's

— A reasonable degree of attention has been paid during

the year to the examination of drugs, the whole

number examined

having been 758, of which 381, or a little more than one-half, were
found not to conform to the standard required hy the statutes. This
excessive ratio

is

due to the fact that the drugs selected for examinamost liable to adulteration. In a few in-

tion were those which are

stances the fact of adulteration
in

many

it

is

is

plainly due to deliberate fraud, but

the result either of carelessness, accident or other

The principal drugs found to be adulterated
were chlorinated lime, the preparations of opium, glycerine, the
pharmacopoeial wines, liquors and spices, and distilled water.
unintentional causes.

The examination of glycerine

for arsenic has revealed its presence

in a majority of the samples obtained.

able

number were

free

from

But the

fact that a consider-

dangerous impurity sufficiently

this

disproves the claim that glycerine cannot be

made

arsenic free.

Ex-

tensive correspondence with manufacturers of this article and further

examination of the product as sold in the State shows a decided

improvement

in this direction.

AVhatever

may

be said as to the

proi)riety of allowing a certaiRi limit of arsenic in ordinary articles

not intended for internal use,

it

should be excluded from drugs as

an impurity of more than doubtful character.
sulphuric acid in very

many

The extensive use of

processes of manufacture, not only in

the arts but also in the preparation of drugs, chemicals and articles

of food, ought to lead to a discrimination in the quality of the acid

employed

for different purposes.

tion which led to

tlie

It

was the neglect of

this precau-

serious e})idemic of arsenical poisoning which

occurred in England during the past year.
Metliods of Procedure nnder the

Food and Drutf

Acts.

— In

the

recent reports of the Board no general description has been pre-

sented of the methods of procedure which have been adopted for

carrying out the provisions of the food and drug acts.

ment

is

A brief state-

herewith presented of these methods by which the provisions

of the different acts rehiting to food and drug inspection are carried
out.

The general statute relating to this sul)joct was enacted in 1882,
chapter 263, and required the State Board of Health to " take cognizance of the interests of the public health rehiting to the sale of drugs

.
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and food and the adulteration of the same," and to " make all necessary investigations and inquiries in reference thereto," and for these
purposes " the board was authorized to appoint inspectors, analysts
and chemists." The Board was also required, by the same act, to
" adopt such measures as it may deem necessary to facilitate the enforcement hereof, and to prepare rules and regulations with regard
to the proper methods of collecting and examining drugs and articles
This general act has been amended by several laws which

of food."

have been enacted since 1882, some of which were of a general char-

and others related to special articles of food.
The principal general laws were those of 1884 and of 1897.
The former was virtually a re-enactment, with slight modifications,
acter,

of the law of 1882.

That of 1897 related principally to articles of
same language the general def-

food, and, after stating in nearly the

initions of food adulteration of the act of 1884, contained the fol-

lowing proviso

:

that the provisions of this act shall not

"7;ro^'^£ZecZ,

apply to mixtures or compounds recognized as ordinary articles of
if every package sold or offered for sale is distinctly labelled

food,

ivith the name and per cent, of each insuch mixtures or compounds are not injurious

mixture or compound,

as a

gredient therein, and

if

to health."

The italicized words in the foregoing paragraph constitute the prinamendment to the original act of a general character. Other

cipal

sections contained special provisions relating to the sale of canned

goods, syrups and molasses.

Under the authority of these acts, the Board was empowered to
"appoint inspectors, analysts and chemists," for the purpose of carrying out the provisions of the law.
are

'
'

to procure samples of

and

j)laces as the

the

statutes

(see

The

duties of the inspectors

drugs and articles of food

secretary shall direct" in the
regulations of the

' Manual of Health Laws

manner

Board, as

at

such times

jn-ovidcd

by

published in the

")

These samples arc obtained at the different [)laces of business where
food or drugs are k(!pt for sale, and in the case of milk, from wagons
from which it is deliv(;red for sale, as well as from markets, bakeries
and other places when; milk is sold, and when occasion requires, they
are also obtained from

llie |>rodu(M',i"'H daii'ifjs.

In order that the sain{)lcs

inspector

is

may

b(;

required after each sale to

identified by the chemist, the
affix a

number

to each sample,
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manner as may be prescribed. He nuist not convey to tlie
analyst any information as to the source from which tlie sample is

in such

obtained (Regulation 3).

He

is

also required to keep the following record of each sample in

a book provided for the purpose

:

—

number.

The
The date of purchase or receipt of sample.
(c) The character of the sample.
(d) The name of the vendor.
(e) The name of the city or town and street and number where
inspector's

(a)
{b)

the sample
the

is

number of

(/) As

obtained, and, in the case of a licensed milk pedler,
his license.

far as possible, the

names of manufacturers, producers or

wholesalers, with marks, brands or labels stamped or printed upon

goods (Regulation 4).
These samples are transmitted to the analysts by the inspectors,
and it then becomes the duty of the analysts to examine them, and to
determine whether they conform to the requirements of the statutes

and drug adulteration (Regulation 5).

relative to food

The

results of analysis are reported to the secretary,

who

in turn

reports these results to the Board.

The analyst
that, if it

to

is

required to reserve a portion of each sample, so

proves to

l)e

any person against

may

be delivered

made, or to

his attorney

adulterated, a sealed portion

whom

a complaint

is

(Regulation 8).

The secretary has charge of

the reports of analysts, and

is

author-

ized to cause complaints founded on such reports {o be sul)mittod to
the courts for prosecution.
tailer,

He

is

also authorized, in case of a re-

or any one not a manufacturer or producer, to issue a warning

notice of the violation of the law, and of the otlcnder's liability to

prosecution upon repetition of the sale (Regulation 10).
LabeUinf/.
is

—

Tlie subject of the proper labelling of food products

one of considerable

convey

im])()rt:inco, since the label is usually

intended

consumer certain information as to the cluiracler of
the article to which it is attached.
It very frequently happens that
the analysis or examination of the article in (|uestion shows an entirely difl'erent composition from that which is stated upon the lal)el.
Such words as "high quality," "high grade," "excellent (puility,"
" pure," " unadulterated," are often found attached to articles of the
to

to the

.
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most worthless character. The misuse of the words "compound,"
"compounded," "blended," "mixture," etc., has also often been
referred to in these reports.

The following

sample of a misleading

label is a

found attached to a jar of so-called quince preserve.
of very

many

label,

and was
one

It is onl}"^

of a similar character.

High Grade Preserves.
Quince.

(Compounded.)
Fruit,

250

Corn sjTup,

300

Granulated sugar,

250

Fruit juice,

200

Colored.

The contents proved to be of a very low grade, and not of a high
The corn syrup (or glucose) which the jar contained
was much greater in its percentage than the amount stated on the
la])el, and the granulated sugar much less.
The fruit juice consisted,
as usual, of apple and not of quince.
The real quince employed in
making this compound had either been treated in some manner previously to the process of canning, or its genuine flavor had become
grade, as stated.

very

much impaired by

the poor quality of the mixture in which

it

was preserved.

The following
is

is

another sample, in which the attempt to deceive

of another character

:

—

Lemon Kxtract.
Alcohol,

535

Aqua,
Oil lemon,
Napthol color very

450

The use of

the latin

15
slight.

is a clumsy fraud, and
Moreover, the percentage of alcohol

word signifying water

plainly intended to deceive.

present was considerably less than that which
label,

is

indicated on the

and the water considerably more; and there was no

oil

of

lemon

The following

liUx;!

was printed upon a package of the Black

Diamo*nd brand of borax

:

—
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ARCHIBALD AND LEWIS
BLACK DIAMOND.

POWDKRED
BORAX.
Office, 193

Front

New York.

St.,

CAUTION.
"

many spuriouB Imitations of our borax, with which the market is flooded, and which
do harm to those who use them. See that our trade mark of a black diamond is on every

.-Vvoid

the

can only
package."

All of the packages bearing the foregoing label were found on
analysis to be seriously adulterated with bicarbonate of soda.

—

The term "analyst," as
Microscopical Examination of Food.
applied to the examination of articles of food or drugs, has a broader
methods must
examination than those which require

sisrnificance than that of chemist, since other analytical

employed in
The food analyst should have,
knowledge of chemistry alone.
in addition to the technical knowledge essential to his work, a normal
and healthy condition of all his five senses, and especially those of
necessarily be
a

sight, smell, taste

microscope

and

feeling.

is especiall}'

kinds of food

Avliich

spices, cereals

and

As an

aid to the sense of sight, the

valuable for the examination of very

powdered form, such
lard and l)utter.

are sold in the

coffee, as well as

many

as the

A

prominent feature of the present report is the special paper
prepared by Mr. Leach upon " Microscopical Examination of Foods

The illustrations accompanying this paper are
obtained in the ordinary course of food infrom
samples
made
all
They
spection, and were prepared in the lal)oratory of the Board.
for Adulteration."

will be

found very instructive, as showing the actual a^jpearances of

the different kinds of spices, coffee and other articles

when subjected

to microscopic examination.
In the analyst's report of the present year further information

may

be found, in addition to that already published in earlier reupon the method of detecting artilicial coloring matter in

ports,
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This practice

is usually conducted for the purpose of conNearly three-fourths of the whole number of samples
of colored milk were found to be below the les^al standard.
These
colored samples were found in the milk of ten cities and two large
towns.

cealing ft'aud.

The following

lists

contain the names of cities and towns to which

notices were sent in 1900 on account of adulterated articles which

were deemed worthy of notification
Cilies

and Towns

Adams,

to ivhich

:

—

Notices ivere sent on Account oj Adulterated Milk in
7

1900.

No. 34.]
Cities

Adams,
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which Notices were sent on Accotmt of Adulterated Drugs.

....
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The following report was
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sent to the Legislature Jan. 7, 1901

:

—

Office of the State Boaed of Health,
State House, Boston, Jan. 7, 1901.

To

the.

Honorable Senate and House of Bepresentatives of the Commonwealth of
Massachusetts in General Court assembled.

The following summary

is

made

in

compliance with the provisions

of chapter 289, section 2, of the Acts of 1884, requiring the State
to " report annually to the Legislature the number
made under chapter 263 of the Acts of 1882, and an
itemized account of all money expended in carrying out the pro-

Board of Health
of prosecutions

visions thereof."

The whole number of prosecutions made by authority of the Board
against offenders, under the provisions of the food and drug acts, for
the year ended Sept. 30, 1900, was 94.

The

and towns in which the articles were sold, and in
respect to which complaints were entered in court, the character of
the articles found to be adulterated, or fraudulently sold, the dates
of the trials, and their results, are presented in the following table
cities

:

Milk and Milk Products.

—

No. 34.]
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Vinegar.
Pla.ce.

Boston,
Nantucket,

Aver,

Lowell,

Korth Adams,

Chelsea,
Chelsea,

Maiden,
Maiden,
Lowell,
Lowell,
Lowell,

Lowell,
Lowell,

Lowell,

Lowell,
Lowell,

Lynn,
Lynn,
Maiden,
Maiden,
.

.

Med ford.

New
P'all

Bedford,
River,

North
North
North
North
North

.

Adams,
Adams,
Adams,
Adams,
Adams,

Clinton,
Clinton,

Lowell,

[Pub. Doe.
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— Concluded.

Tincture of Iodine.
Placb.

Date.

Result.

Lowell,

Oct.

20, 1899,

Convicted.

Clinton,

June

29, 1900,

Convicted.

Tijicture of Ojnuni.

Lowell,

June

Clinton,

June

9,

1900,

.

Convicted.

.

Convicted.

Glycerine.

Complaints entered
to

—

Milk,

.

Butter,

.

in court

29, 1900,

under the provisions of acts relating
44
1

Other articles of food.
Drugs,

44
5

.

Total,

94

Summary.

The whole number of complaints entered by the State Board of
Health during the year ended Sept. 30, 1900, in the courts of the
Commonwealth, against

parties for violation of the statutes relating

to food and

drug inspection, was 94. In 89, or 94.7 per cent, of
these, the parties were convicted
5 were discharged.
Of the whole number, 44 were for violation of the statutes relating
to the adulteration of milk and milk products, and of this number 39
resulted in conviction.
The greater number of these were for viola;

tion of the statutes providing that milk offered for sale shall be of

good standard quality. In 7 of the foregoing cases the complaints
were for sales of milk containing coloring matter.
All of the parties against whom complaints were entered in the
courts for fraudulent sales of other kinds of food were convicted.
The articles of food and drugs with reference to which these complaints were made were as follows
Butter, 1 case
cream, 2 cases
molasses, 4 cases
maple syrup,
:

:

;

2 cases
oil, 1

;

honey, 5 cases

—

;

vinegar, 2 cases

;

;

preserves,

1

case

;

olive

case; canned peas, 10 cases; brandy drops, 16 cases; drugs,

5 cases.

The samples

of cream referred to in the foregoing

terated with gelatine.

list

were adul-
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The samples of molasses

for which complaints

[Pub. Doc.

were entered

in

court contained in one instance 70 per cent., in another 75 per cent,

and

another 90 per cent, of glucose.

in

The

sales of canned peas, on account of which several complaints
were entered in the fall and winter of 1899-1900, were in violation
of chapter 344 of the Acts of 1897, article 5, which provides that
'* All canned articles of food prepared from dried products which
have been soaked before canning shall be plainly marked by an
adhesive label, having on its face the word 'Soaked' in letters not
less in size than two-line pica, of legible type."

The complaints

brandy drops were made on account

for sales of

of violation of the statutes of 1891, chapter 333, which provides that

"No

person shall

candy or other

any child under sixteen years of age any
inclosing liquid or syrup containing more

sell to

article

than one per cent, of alcohol."

There has been during the past year or more an unusual increase
amount of adulteration of jellies, jams and preserves, the
adulteration consisting chiefly in the substitution of cheaper kinds
of fruit, such as the refuse portions of apples, to which is added
glucose instead of cane sugar, together with aniline dyes to imitate
in the

the color of natural fruit.

The following provisions of

recentl}'^

enacted food laws of the

State are herewith published for general information, since they are

subject to frequent violation, either wilfully, or through the igno-

rance of the offending parties
[Acts op

Section

meaning of

An

3.

1897,

article shall

—

Chaptku

it,

344,

Section

be deemed to be

this act in the case of food

have been mixed with
its

:

:

—

1

.

If

3.]

adulterated within

the

any substance or substances

so as to lower or depreciate or injuriously affect

quality, strength or puiity.

2.

If

any inferior or cheaper substance or
3. If any valuin part for it.

substances have been substituted wholly or

able or necessary constituents or ingredients have been wholly or in part

taken from
another

4.

it.

article.

.5.

If
If

it
it

is

in imitation of or

is

sold under

name

tlie

consists wliolly or in part of a diseased,

of

decom-

posed, putrid, tainted or rotten animal or vegetable substance or article,

whether manufactured or not,
from a diseased animal. 0. If
in
if

or, in the case of milk, if
it is

such a manner as to conceal

made

its

damaged or

it

is

If

it

contains any added

is.

7.

is

produced

inferior

condition, or

to ajjpear better, or of greater value, than

by any means

really

it

colored, coated, polislied or powdered

substance or ingredient which

poisonous or injurious to health: jirovided, that the provisions of

this

it

is

act

:

FOOD AND DRUG INSPECTION.

No. 34.]
shall not

apply to mixtures or compounds recognized as ordinary articles

or ingredients of articles of food,
is

G39

every package sold or

if

oflfered for sale

compound, with the name and per
and if such mixtures or compounds are

distinctly labelled as a mixture or

cent, of each Ingredient therein,

not injurious to health.

The following

statute, as

Acts of that year)

amended

1899 (by chapter 223 of the

in

presents the standard of milk in Massachusetts

,

at the date of publishing this report

:

—

[Acts of 1899, Chaptku

In

all

prosecutions under this chapter,

to contain less

if

223.]

the milk

is

shown upon analysis

than thirteen per cent, of milk solids, or to contain less

than nine and three-tenths per cent, of milk solids exclusive of fats, or to
it shall be deemed
good standard quality, except
during the months of April, jMay, June, July, August and September,

contain less than three and seven- tenths per cent, of fat,
for the purposes of this act to be not of

when milk containing

less than twelve per cent, of milk solids, or less than
nine per cent, of milk solids exclusive of fat, or less than three per cent,
of fat, shall be deemed to be not of good standard quality.

The following
acted last year

:

statute, relating to the inspection of milk,

—

[Acts of 1900, Chapter

An Act
Be

it

enacted,

Section

etc.,

1.

was en-

300.]

relative to the Adulteration of Milk.

as follows

Section five of chapter fifty-seven of the Public Statutes,

two of chapter three hundred and eighteen of the
hundred and eighty-six, is hereby further amended
by striking out the whole of said section and inserting in place thereof the
Whoever by himself or b}' his servant or agent, or
following Section 5.
as

amended by

section

acts of the year eighteen

:

as the servant or agent of anotlier person, sells, exchanges,. or delivers, or

has in his custody or possession with intent to

sell

or exchange, or exposes

or offers for sale or exchange, adulterated milk, or milk to which water or

any foreign substance has been added, or milk produced from cows fed on
the refuse of distilleries, or from sick or diseased cows, or, as pure milk,

milk from which the cream or any part thereof has been removed, shall for

a first offence be punished by fine of not less than fifty nor more than two
hundred dollars for a second oflfcncc by fine of not less than one humlred
;

nor more than three hundred dollars

;

and

for a subsequent offence

by

line

of fifty dollars and by imprisonment in the house of correction for not less

than sixty nor more than ninety days.

Section

Section six of chapter fifty-seven of the Public Statutes

is

hereby amended by striking out the whole of said section and inserting

in

2.
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place thereof the following
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"Whoever by himself or by his

Section 6.

servant or agent, or as the servant or agent of any other person,

sells,

ex-

changes, or delivers, or has in his custody or possession with intent to

sell

or exchange milk not of good standard quality, shall for a

punished by

fine

not exceeding

fifty dollars

;

first

offence be

for a second offence

by

fine

of not less than one hundred dollars nor more than two hundred dollars

and for a subsequent offence by

in the house of correction for not less

\_Approved

days.

May

8,

;

and by imprisonment
than sixty nor more than ninety

fine of fifty dollars

1900.

In consequence of the provisions of section two of the foregoing
statute, the

amount of money turned

into the local treasuries has

been materially diminished, since the penalty for selling milk "not
of good standard quality," which before the enactment of this law

was

in

no case

allow a

fine

less than $50,

was so altered by

enactment as to

its

of any sum, not exceeding $50, at the discretion of the

court.

The whole number of samples of food and drugs examined in this
department since the beginning of work in 1883 was 117,515,
and the number of complaints entered in court was 1,476. The
average cost per sample for collection, analysis and other work has
been reduced from $2.26 in 1883 to $1.09 in 1900.

The following

list

presents the total solids in each of the samples

of milk upon which complaints were founded, so far as records of

the same were kept

—

11.40
11.46

10.40
10.44

10.92

9.69
9.70

10.45

11.10

10.48

11.13

11.48
11.60

6.50

9.49

7.59

9.69

9.10
9.17

The

:

10.97

9.19

9.80

10.50

11.27

11.74

9.45

10.15

10.51

11.28

11.80

9.46

10.27

10.75

11.37

9.49

10.33

10.80

11.40

total

number of samples of food and drugs examined during

the year was as follows

:

—

Milk,

6,277

Oilier articles of food,

3,132

758

Drugs,

10,167

Total
Total expenses of collection, examination and prosecution,

Averajje expense per sample collected,

.

.

$11,108 73
1

09
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Fines.

The amount of

fines

paid into the treasuries of counties, cities

and towns, under the provisions of the general and special laws
relative to the inspection of food and drugs, was as follows
:

Fines paid for

the Violation

the

of the Food and

Drug Acts upon Cases

entered for

Year ending Sept. 30, 1900.

Under the provisions of the laws

relating to milk and milk prod-

ucts,

Under
Under

—

$1,316 20
the provisions of the laws relating to other articles of food,
the provisions of the laws relating to drugs,

....

Total,

The

total

.

487 50
87 00
$1,890 70

amount of

enforcement of

the

fines

general

imposed since the beginning of the
food acts to Sept. 30, 1900, was

$35,129.14.

Expenditures
Under

the Provisions of the

Food and Drug Acts during
1900.

the

Tear ejiding Sept. 30,

REPORT OF THE ANALYST.
By Albert

E. Leach.

[6tt]

EEPORT OF THE ANALYST,
By Albert

Di'. S.

W. Abbott,

E. Leach.

Secretary of the State Board of Health.

—

I herewith submit my report on the analysis of food
Dear Sir
and drugs for the year ending Sept. 30, 1900.
:

Milk.
Six thousand, one hundred and thirty-seven samples of milk were
collected

and examined

during- the year, of

per cent, were below the standard.

which 1,799, or 23.6

This shows the lowest ratio of

adulteration in any year since the food and drug act has been in
force.

In the

summer

terms of which

of 1900 the

a distinction is

new law went into
made between milk

effect,

under the

actually adulter-

ated by reason of the fraudulent addition of water or of foreign sub-

and milk simply below the standard fixed by law. Prior to
is well known, milk below the standard was
virtuall}^ considered in the same category as adulterated milk, in that
stances,

the date of this act, as

minimum

$50 was the penalty fixed in either case. Now,
according to the new law, it becomes incumbent upon the analyst to
a

show

fine of

to the satisfaction of the court, in case of milk low in solids,

whether or not the milk has been fraudulently watered, for the reason that, if the milk is actually adulterated, the minimum fine is
$50, while for milk simply below the standard it may be less, but
not^

more than $50.

In case of excess of water, the analyst

is

obliged to judge whether

or not the milk has been actually adulterated by a careful study of
the relation between the percentage of total solids,

not

fat.

If both the total solids

mally low, and the proportion of
as, or

and the

that the sample has been watered.

it

is

and solids

solids not fat are abnor-

fat to solids

higher than, in a normal milk,

fiit

not

fat

about the same

generally safe to assume

If l)oth the total solids

fat are well below the standard and the solids not

tat

and

tlie

nearly normal.
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then the milk has undoubtedly been skimmed.
place, the total solids

and the

[Pub. Doc.
If,

in the third

solids not fat are proportionally re-

duced below the standard, while the ratio of

fat to solids

not

tat is

abnormally small, it is safe to adjudge the milk to be low by reason
of both skimmino- and waterino-.
It is difficult to place the minimum figure for total solids below
which a milk sample may safely be pronounced by the analyst as
fraudulently watered after having been drawn from the cow.
Nearly
900 samples of milk of known purity from various breeds of cow,
milked in the presence of an inspector, have been analyzed by this
department, extending over a period of fifteen years, and among
these are many samples from Holstein cows, a breed that more than
any other is open to the charge of sometimes giving milk below the
legal standard.
It is extremely rare that any of these samples of
known purity have been found with total solids as low as 11 per
cent., though there are instances where the total solids have run as
low as 10 per cent. It is safe to assume that, in the few cases on
record showing less than 10.75 per cent, of total solids, either there
was something decidedly abnormal about the health of the cow, or
through some accident the cow was only partially milked, it being a
well-known fact that the last fraction of the milking, commonly

known

as the

It is nearly

'*

strippings," includes the larger percentage of

fat.

always safe to condemn a milk that stands l)elow 10.75

the same time
The average total
solids of 800 samples of milk of known purity analyzed by the
Board up to and including the year 1890 amounted to about 131/4
It is rare indeed to find a herd of ten or more well-fed
per cent.

per cent, in total solids as fraudulently watered,

it

if at

has a proportionately high per cent, of fat.*

cows of different breeds in which the average milk of the herd falls
below 121/2 per cent, of solids.
Methods of analysis of milk employed in tliis laboratory were
given quite fully in the preceding report of the Board.

Additional JVotes on Artijicial Coloring Matter in Milk.

sometimes necessary
coloring matter.

to

examine a sample of sour milk

If the milk

is

actually curdled,

it is

—

It is

for foreign

unnecessary

among the Ramples of known pnrlty annly/.ed by the Ronrd both the lowest
on record cumc from u IIoIhIoIii cow; itic lowoHt recorded totui BOllde In a
"known purity" milk being 9.96 per cent, (seventh annual report of MuBHachUBcltH State Hoard of
Health, J^unucy and Charity, page ICO), and tlie hlghoHt being 17.06 per cent. (twcDly-Hocond annual
report of the MaHHachuseltM State Board of Health, page 40rj).
* It Is a curlonfi fact that

and

hi((heHt total roIIcIh

;
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to treat with acetic acid, as in the general scheme for detection of

A

color in milk, outlined in the previous report.

sample of the

shaken directly with ether and the whole poured into a
large tube and whirled in an electrical centrifuge of the Robinson

milk

is

type, the ether solution l)eing then decanted and examined for the
is examined for aniline orange, caramel, etc.
Method for the Detection oj Aniline Orange
Hermann C. Lythgoe of this laboratory has found that,
sample of milk for formic aldehyde with an equal volume

annatto, while the curd
Lythfjoe's Modified

in Milk.*

—

in testing a

of strong hydrochloric acid containing ferric chloride, | on mixing
the cold acid with the milk, the resulting curd was of an intense pink

and

color,

upon further examination by the

that,

writer's regular

method, J the sample was found to contain aniline orange.

This

suggested the following quick method for the detection of aniline

orange in milk

:

—

About 15 cubic centimeters of milk
serole,

are placed in a porcelain cas-

and about the same quantity of hydrochloric acid

gravity, 1.20)

is

ough mixing and

added, gently shaking the casserole to cause thorto break

up the curd

into rather coarse lumps.

the milk contains aniline orange, the curd will

while

if it

(specific

If

be colored pink

be free from the color, the curd will remain white or yel-

lowish, according to the natural color of the milk.

If

it is

desired

same solution may be boiled
after the usual addition of a drop of ferric chloride solution, and if
the aldehyde is present, the usual purple color will appear.
Both
to test the milk for formic aldehyde, this

adulterants

may

thus be tested for simultaneously, the presence of

neither substance affecting the delicacy of the test for the other.

Commercial hydrochloric acid, to which ferric chloride has been
added may be used, provided that the solution is not too yellow.
It has been the custom in this department to add 5 cubic centimeters
of a 10 per cent, solution of ferric chloride to 2 litres of hydrochloric

and to use this solution
mic aldehyde in milk.

acid,

in testins: for aniline

oranco and for-

Sixty-sovoii samples of milk, or over 1 per cent, of

all

the samples

examined during the year, were found to be adulterated by the addition of foreign coloring matter.

Of

these, 20 contained annatto,

• JonrDal American Cbetnlcal Society, XXII., page 813.
t Twenty-ninth annual report of Mnasachusetts State Board of Health, 1897, page 558.
X A. £. Leach, Journal American Chemical Society, XX., page 207.

;
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of which were below the standard of total solids
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;

aniline orange, 19 of these being above the standard

43 contained

and 24 being

below while 4 were colored with caramel, all below the standard
1 sample of milk was found to contain both caramel and annatto.
Samples of colored milk were found in Beverly, Boston, Chelsea,
Danvers, Everett, Gloucester, New Bedford, Newton, North Attleborough, Salem, Somerville and Woburn.
In all, 134 samples of milk were found to be adulterated by the
actual addition of a foreign substance.
Of these, 64 were above the
leffal standard of total solids and 70 were below.
;
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many
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According to this assumed standard, the
would be 45.7 per cent.

years.

ratio of adulteration

Quality of Milk by Months, assuming the Standard of 1886.
Above
Assumed

Below
Assamed

Standard.

Standard.

October

202

203

November,

276

248

524

December,

307

234

641

January,

278

194

472

February,

278

199

477

March

265

280

542

495

April

232

322

554

May

447

61

511

June,

408

67

475

July

160

292

462

AugUBt,

211

354

665

September,

175

351

526

3,329

2,808

6,137

Total

Per

cent,

below aseumed standard.

45.7

—

Cream.
Ten samples of cream were examined, of which 3 were
found to contain a new adulterant, and the department was fortunate
in procuring a sample of the adulterant in the form used.
This on
examination was found to be a mixture of borax, boracic acid and
gelatine.

cream by the method of xl.
W. Stokes.* A solution of acid nitrate of mercury is prepared by
dissolving mercury in twice its weight of nitric acid (specific gravit}',
1.42), and diluting this solution to 25 times its bulk by the addition of water.
Ten cubic centiinoters of milk or cream to be examGelatine

ined

is

is

very readily detected

in

dihited with an equal ^'olumc of the acid nitrate solution,

and the mixture shaken, after which 20 cubic centimeters of water
are added.
The liquid is again shaken, allowed to stand for five
minutes and tiltered. To a portion of the filtrate in a test tube an
equal liulk of a saturated aqueous solution of picric acid

A

yellow precipitate will be ijroduced
* Allen

Com. Organic Analysis,

vol. 4,

in

page

the presence of
181,

second edition.

is

added.

any con-
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In the absence of gelatine, the

trate thus treated will be perfectly clear.

the filtrate will be opalescent.

If

much

gelatine

is

fil-

used,

—

Forty-two brands of
Condensed Milk and Evaporated Cream.
condensed milk w^ere examined during the year, none of which was
sufficiently low in fat content to be considered adulterated by skimming.

The

arranoed

results of the analyses are

in the

Brand.

order of the

fat

:

—

shown

in the following table,
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an apparent attempt to conform to the old law, long since repealed.

The law now in force, requiring such articles of food to be plainly
marked with the name and percentage of ingredients, has been on
the statute book for four years. One sample of " compound " coffee
examined during the year was found to consist entirely of peas,
wheat and pea hulls, no coffee whatever being found in it.
This
package was simply marked " compound," nothing being said about
the

names or percentage of the ingredients.

That part of the statute which provides that the nature of the
adulterant be plainly

lowing label

is

marked

is

quite frequently evaded.

an example of this

:

—

The

fol-

furDished by us, and are prepared from fresh fruit and refined sugar with

FRESH

FllUIT

STRAWBERRY JAM
Curtis Brothers Co.,
ROCHESTER, N.

Y., U. S. A.

•aowe^n^vixo} )a3A3jd O] eApcAjaBajd jo innoait) hboiei n pun uopezmBjeiCjo

The portion of

this label

the two chief adulterants

is

which actually

tells

of the presence of

so placed on. the label as to be rarely

if

ever seen by the purchaser, besides being in such indistinct type.

The words "with
crystallization,

and

the addition of sufficient corn syrup to prevent
a small

mentation," are printed

amount of preservative

down

the side and backwards across the

bottom, so that the package has to be turned
order to be read.

to prevent fer-

in all directions in

In this, as in other cheap preparations of this

"corn syrup" was largely in excess of the "refined
The preservative [)rosent was sulf)hurous acid.
sugar."
Another common method of evading the compound law is to
class,

the

print a wholly dccej)tive label, containing ])roj)ortions of ingredients
entirely different from what actually appear on analysis.

For

in-
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stance, a sample labelled "California honey,

composed
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per

of 7

cent, honey and 30 per cent, corn syrup," proved on analysis to

Another sample of comwhich read " Compound of 50 per cent,
cent, corn syrup," was found to contain 84 per

contain 70 per cent, of the corn syrup.

pound honey, the
honey and 50 per

label of

cent, of the glucose, or corn syrup.

There

are,

however, occasional instances of attempts on the part

of the manufacturers to comply with the law.

The following

labels

are examples, the percentage of ingredients in these cases being
substantially correct

:

—

Honey
Compound

of

\
/

Drips.

^^ ^^^ ^^^*' P"''^

however, that this

It should be said,

^°™ '^^P'

10 per cent, pure cane syrup.

article,

wherever possible,

is

undoubtedly sold for pure honey.

"Kairomel Brand" Corn Syrup.
90 per cent, pure corn syrup.
10 per cent, pure cane syrup.

BosTONiAN Fruit Jelly. — Strawberry Flavor.
Mixture

— Sugar,

30
SO

Glucose,

Apple

.39

juice,

J of .01

Citric acid,

Fuchsine,

5^2

Concentrated fruit juice named on label,

.

.

of .01

^ of .01

Butt€7\

One hundred and

cight^^-eight samples

were collected and examined

during the year, of which 11 w'ere found to consist of oleomargarine.

no doubt that oleomargarine

There

is

many

instances throughout the State, frequently

whom

it is

exceedingly

difficult in

illegally sold for butter in

most cases

samples of renovated butter, marked

were

is

in

by small pedlers,

to apprehend.

Several

accordance with the law,

collected.

Canned Goods.

The crusade begun

year against "soaked goods" was conTwenty samples of suspected canned peas

last

tinued the present year.

were examined, 18 of which
variety.

Avere

found to be of the "soaked'*

The following brands were found

to be of this character

:

—
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Manufacturer.

Summers &

Roaebnd Early June Peas,

Charles G.

Rosemary Early June Peas,

Fulton Packing Company, Boston.

Ruby Early Juae

H. D. Valdrews Company, Boothwyn, Del.

Peas,

.

Ruth &

Early June Peas,

F. J.

Marrowfat Peas,

H. O. Jones

Co., Baltimore.

Co., Baltimore.

&

Co., Chelsea, Del.

Other canned goods examined were condensed soup, baked beans,
canned blueberries, and canned pumpkin, all of good quality.
Clieese.

Twenty-seven samples of cheese were examined, none of which
in the absence of a law fixing the
standard for fat, although several were of the skimmed-milk variety.

could be considered adulterated,

Cocoa and

CJtocolate.

Thirty-three samples of these preparations were analyzed, 12 of

which were adulterated. The adulterants found in the cocoas were
sugar, wheat, corn and arrowroot.
The worst sample contained 25
per cent, of corn. Iron oxide was found in a number of samples
of chocolate.
Coffee.

Only

6

samples out of 130 examined were found to

adulterated.
hulls, peas

Parlin

The worst sample contained

A

and chicory.

Company,

labelled

wheat, peas, charcoal and

l)e

actually

90 per cent, of pea

sample manufactured by the Potter-

"strictly

dirt.

fully

The

pure," consisted

has been gradually decreasing during the
largely to the fact that there are so

largely

of

ratio of adulteration of coffee
last

few years, owing

many low-grade

coffees in the

no doul)t considered much
safer to substitute these low-grade goods for pure "Mocha and
Java," rather than to take the risk of adding foreign substances to a
market, sold at a low price, that

higher-grade coffee.
ysis, to discriminate

it

is

It is impossible, by means of a chemical analbetween a high and low grade coff*ee.

Confectionery.

Thirty-one samples out of the 78 examined were adulterated.

The high

rate of adulteration this year is due to the collection and
examination of so-called " brandy-drops," under the law making it

FOOD AND DRUG INSPECTION.
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illegal for dealers to sell to a child

candy or other
1
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under sixteen years of age any

syrup containing more than
Thirty-nine samples of chocolate brandy

article enclosing liquid or

per cent, of alcohol.

drops, which had been sold to a ])oy under 16, were analyzed, and

30 were found with syrup containing more than 1 per cent, of
alcohol.
Several samples w^ere found containing more than 4 per
This class of confectionery was examcent, by weight of alcohol.
ined as a result of a case of intoxication of a young school girl,

caused by eating these drops.

Method.

— The syrup was collected from a number of the brandy

drops by carefully cutting off one end with a knife and pouring the
contents into a beaker.
As a rule, 18 of the drops were found to

A weighed amount of the
volume of water was distilled
The specific gravity
in the usual apparatus for determining alcohol.
of the weighed distillate was determined. The percentage of alcohol,
equivalent to the specific gravity, was ascertained from the alcohol
This was multiplied by the weight of the distillate, and the
table.
yield 30 to 40

grammes of

the syrup.

syrup after diluting with one-half

result, divided

by the

its

original weight of the syrup, gave the per-

centage of alcohol in the syrup.

Cream of Tartar.
Three hundred and eighty-six samples of cream of tartar were analyzed.
Eleven were found to contain the usual adulterants, being
in most cases mixtures of calcium sulphate, acid phosphate of lime
and corn starch. The worst adulterated sample contained only 20
Several samples contained
per cent, of pure bitartrate of potash.
alum.

Honey.
Eighty-eight samples were analyzed, 39 of which were adulterated,
most part with the usual glucose or with cane sugar. In

for the

some instances both of those adulterants were found present.
worst specimen contained 90 per cent, glucose.
evasively marked,

is

Compound

The

honey,

discussed elsewhere under "Evasions of the

Compound Law."
Maple Sugar and Maple Syrup.
Eighty-two samples of these products were collected and examined,
8 of which were adulterated by the admixture of commercial glucose.

One sample

of maple syrup contained

7(i

per cent, glucose.
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3Iolasses.

Twelve samples were found to be reinforced with glucose, out of
Ninety per cent, of one sample was found to be

the S6 examined.
glucose.

—

The Determination of Glucose in Molasses, 3Iaple Syrup, etc.
While it is true that it is not necessary, in enforcing the food
and drug act, to determine the exact amount of adulterant, it is
often convenient to be able to testify approximately as to the amount
present.
is

It is

widely in

impossible to determine exactly

by reason of the

present,

its

fact

how much

glucose

that commercial glucose varies

composition as to the percentage of the three op-

tically rotative

sugars,

— dextrine,

however, a simple matter to arrive

dextrose and maltose
at a

;

it

is,

very close approximation

the amount of added commercial glucose by the following
method
A normal weight of the sample to be examined, namely, 26.048
grammes, is dissolved in 50 to 75 cubic centimeters of water in a
graduated 100 cubic centimeter flask, clarified in the case of molasses by the addition of sub-acetate of lead, and in the case of
syrup by alumina cream, and finally made up to the mark and
filtered.
The 100 millimeter tube of the polariscope is filled with
the clear filtrate, and the reading multii)licd l)y 2 gives the direct

of

:

—

polarization.

Fifty cubic centimeters of the filtrate are treated with

5 cubic centimeters of concentrated hydrochloric acid.

The

solution

made up to 100 cubic centimeters, and inverted after the usual
manner at a temperature not exceeding 68° C, after which it is
cooled and filtered.
The filtrate is then polarized in a tube of the
same length and at the same temperature as before, and this reading
multiplied by 4 gives the true invert reading. The sucrose is found

is

by Clcrget's formula,

jj_
wherein

—
11::=

100 S.

144-

JjT.

sucrose.

S =: difference of the two polarizations before and after inversion.
T := temperature at which the reading is taken.

The percentage of

sucrose, deducted from the

first

gives the reading due to the commercial glucose

;

direct reading
this

result, di-

—
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vided by 175,* gives approximately the percentage of commercial
One hundred and seventy-five has
glucose present in the sample.

been found to be the polarizing figure of the average commercial glucose of the grade used by manufacturers of cheap molasses, maple
syrup and the like. For this purpose a number of samples of
glucose syrup have been obtained by the Board directly from various
dealers in these products, and they were all found to polarize within
a few degrees of 175.

For example, suppose a sample of molasses
directly at 108.3° to the right

is

found to polarize

on the cane sugar scale and

sion at 53.9° to the right, the temperature being 22° C.

after inver-

Using the

Clerget formula, the amount of sucrose present will be found to be

— .53.9

108.3—
108.3

-—j~

nr:

—

40.9 per cent.

— 40.9 == 67.4, the reading due to glucose.

= 38.5, the approximate percentage of commercial glucose in the sample.

method gives a very close approximation to the amount
of glucose present has been shown by repeated experiments in the
That

this

known proportions

laboratory, using mixtures containing various

of molasses and commercial glucose.

Lard.

Out of 30 samples examined, 4 were found
admixture with cotton-seed

to

])e

adulterated by

oil.

Sf/riq).

Five out of the 8 samples examined were found adulterated.

One

sample of golden syrup contained 80 per cent, of glucose. Several
of the so-culled fruit syrups were found to be preserved with salicylic acid.

Tea.

Forty-one samples of tea were examined, 3 of which were classed
as adulterated

by reason of excess of tea stems.

In tho case of tea,

In the 3l8t nnnuiil report of the Slate Board of Ucalth for 1899, page 627, 160

Is

given as the polar-

has since been found by a more thorough investigation that the
grade of commercial glucose polarizing at 150 is the one commonly employed us an adulterant of jelllea
and jams, while the grade best adapted by Its consistency for admixture with honey and molasses,
izing tlgure for coramerciul glucose.

It

polarizes at or about 175° on the cane sugar scale, and bas a density of 42'

Beaum^.
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as in coffee, the

most common fraud seems to be the substitution of
which is not, strict!}" speaking, a form of adultera-

inferior brands,
tion,

and comes

witliin the
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province of the expert tea taster rather

than that of the analyst.
Vinegar.

The ratio of adulteration of vinegar is higher than ever before,
by reason of the fact that considerable attention has of late been
paid to the large class of vinegars which, while in

forming to the legal standard of
cider vinegar.

many

cases con-

and acidity, are not pure
below the standard of acidity

total solids

If only those samples

and solids were reckoned as adulterated, the ratio of adulteration
would have been 42.2 per cent., instead of 55.4, the true figure for
the year.
In addition to the regular table, which has been from
year to year introduced in past reports, showing the percentage of
acetic acid and solids in the samples of vinegar analyzed, additional
tables are given this year, which summarize the results of analyses
of a large number of pure and adulterated vinegars.
The following
is the usual table of vinegars examined during the year, showing the
acidity and total solids, the full-faced type indicating the samples
that are below the standard
:

—

Vinegar.
Per Cent.

FOOD AND DRUG INSPECTION.
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A

large

amount of vinegar sold

so-called quick process, in

made by

cases not from cider at

all

;

the

and the

instances has been completely exhausted of malic acid.

added to increase the solids, and the
many cases contains commercial glucose. Much in-

times apple or cider jelly
api)le jelly in

formation

which

is

made up wholly or partly by apple pomace, which in
Some-

solids are

many

many

as cider vinegar
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may

ratio, if

is

be gained from the ratio of the ash to the total solids,

abnormally low,

is

good evidence that the sample

From

not a genuine cider vinegar.

is

the inversion of the sugar

during the process of acetic fermentation, a genuine cider vinegar
should always polarize to the
a right-handed polarization

While
sarily

it is

of the zero point, and therefore

left

is

absolute evidence of adulteration.

true that a precipitate with lead acetate does not neces-

show the presence of malates

fact that other substances

than

in the vinegar, in

view of the

malic acid, such, for instance, as

molasses, will cause a precipitate,

it is

absolutely sure, on the other

hand, that the absence of a precipitate shows adulteration.
In the table which follows are given data of the analyses of 7

samples of cider vinegar of known purity
Cider Vinegar of

Per Cent.
Acetic Acid.

Known

:

—

Purity.

662
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phate was found in one sample.
"polarization

"

The

data sivcn under
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tlic liead

of

are the readings obtained from the undiluted vinegar,

wlych in most cases could be readily clarified by simply filtering
Occasionally, however, a sample has
twice through the same filter.
to be clarified by the addition of 10 per cent, of alumina cream.
Adulterated Vinegar.

Per Cent.
Acetic Add.

;
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This brand was the product of the Dove Pure Oil Company, and
was very attractively put up in neat bottles, bearing the ingenious
label

:

—

Superior in
Quality, Purity and Flavor
to

any

Olive Oil
in the mai'ket.

Below

this

was represented the trade-mark, which consisted of a

dove bearing an olive branch.
Several samples of spurious olive

were examined, having labels
oil was put up abroad
but the French labels were apparently prepared by Yankees, who
were not over familiar with the language. Three samples of these
French ( ?) labels are the following
oil

intended to conve}'^ the impression that the

—

:

HuiLE D'Salade.
C. L. H. Cartoux,

Nice.

HuiLE H'Olive-Vierge.
G. Cartoux,
Nice.

IIuiLE D'Olive Vieuce

D'Aix.
C. P. Deydier,

De Puechme
Still

another native cotton-seed

Jean.

oil is

sold in bottles, the label of

which, besides bearing a picture of a branch containing olive
has the following

:

—

fruit,

Olio D'Oliva Toscano
Lucca.
Sublime.

Vanilla Extracta.

Five samples only were examined, 3 of which contained coumarin.

One

of these was put

\x\)

hy James H. Dalton Company, Boston,

another by the Nickel Extract Com[)aiiy of Philadelphia, and the
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One

third had no address.

Company

Extract

was

vanillin, but

])rand
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manufactured by the "VVinthrop

of AVinthrop, Mass., contained

entirely artificial, containing

.3

per cent, of

no part of the vanilla

bean.
Spices.

Under

a separate heading are

shown and

some of the
ground spices

descri])ed

distinctive characteristics of the structure of various

under the microscope.
In

many

respects the character of spice adulteration has been

changing of

As

late.

a matter of fact, fewer samples are found

adulterated with the inert materials so often found in past years, the

tendency being to use cheaper grades and in many cases damaged
or inferior products.
are

more

Clove stems, pepper shells and mustard hulls

often found in large quantity than formerly, so that

it is

incumbent on the analyst to discriminate carefully between the
amount of such substances allowable as accidental and the amount
purposely added to adulterate.

— Three

Allspice.

One

adulterated.

wheat and nut

samples of allspice out of 154 examined were

of them was found to contain 85 per cent, of

shells.

— One hundred and ninety-three samples were examined,

Cassia.

3 of which were adulterated, the worst sample containing 25 per
cent, of

ground foreign bark.

—

Cayenne.
Twenty-eight samples were examined and 4 were
found to be adulterated, the adulterants l)eing corn, wheat, turmeric,
ginger and an aniline dyestuff.
Cloves.

— Two hundred and three samples were analyzed

were found

to be adulterated.

Clove stems, nut

and 18
and
One sample

shells, starch

were found in different cases as adulterants.
contained 90 per cent, of wheat, turmeric, charcoal and " sweepings."
fruit stones

Ginger.
1 1

— Two hundred and thirty-four samples were

examined,

of which were adulterated, the adulterants being wheat,

meric, rice and pepper.
rice starch.

One sample contained 35 per

tur-

cent, of
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— Six adulterated samples were found, out of 30 examined.

"Wild mace, corn and roasted wheat were

The worst sample contained 75 per

the adulterants found.

cent, of corn

;

another was found

with 30 per cent, of wild mace.

—

Three hundred and twenty-six samples were examined,
Mustard.
76 of which were impure, mustard hulls, corn, wheat, turmeric and
One sample contained
rice constituting the chief adulterants found.
90 per cent, of wheat and turmeric, another 25 per cent, of rice, a
That mustard hulls are
third 30 per cent, of wheat and buckwheat.
used as an adulterant of ground mustard flour there can be no doubt.
In the ordinary grinding of mustard, especially of the better grade,

removed and a considerable portion of
It is claimed by some manufacturers that
is sifted out.
thus removed are not used as an adulterant of cheaper mus-

a part of the oil

the hulls
the hulls

is

ordinarily

tard flours, in view of the fact that

it

is

difiicult

or impossible to

enough, but that they are used up in the manufactgrind them
A sample of ground mustard was
ure of compound mustard pastes.
recently found in which it was noticed that a large number of yellow
finely

lumps were distributed through

These lumps were picked out,

it.

transferred to the microscope slide and crushed and rubbed out under
the cover glass.

Examined under

the microscope, they were found

to consist entirely of a mixture of mustard hulls

would seem

to

show

and turmeric, which

that hulls were present in this case as an adul-

terant.

— Fifteen

Nutmeg.

samples were examined, only

1

of which was

adulterated, containing 15 per cent, of wheat.

Pepper.

— Four hundred and

fifteen sam})les

of pepper were ana-

were found wheat,
buckwheat.
One sample
and
ginger, pepper
another
per
cent,
of olive
35
contained 75 per cent, of wheat bran,
A sample of so-called sweet pop])or was found to consist
stones,
of the pungent red seaweed known as dulse or pepper-dulse.

lyzed

;

In these

23 were found adulterated.
shells,

'Paprika.

— This

olive stones

spice,

which

is

a species of ca[)sicum, otherwise

Hungarian red pep[)er, is a favoi-ite on account of its very
Three samples were examined, 1 of
brilliant natural red color.
which was found to contain an admixture of a small starch, presum-

known

as

ably millet.

None were found

to be artificially colored.
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Miscellaneous Foods.
Samples of the following articles were examined during the year
and found to be of good standard quality, or to contain nothing that
could be considered as adulterants

Apple

:

butter, arrowroot, beer, bread, cereal

milk (consisting of

dried pulverized milk solids, added milk sugar, wheat and barley),

Chicken Tamale," chocolate pudding, cider, coffee extract, food
and gelatine preparations, "Honey Scotch" (a mixture of glucose and honey), horse-radish, " Ko-nut " (cocoanut oil),
*' lemon sour" (a carbonated sugar solution flavored with lemon),
<'

colors, gelatine

macaroni, mince meat, peanut butter, " Rillets

" (a

preparation of

ham and

chicken, with truffles and spices), sage, salad oil,
" Tartarine" (a mixture of calcium sulphate, calcium acid
phosphate, bicarbonate of soda and corn starch), "Teaette" and

goose

fat,

saleratus,

thyme.

Samples of miscellaneous foods found adulterated, or worthy of
for any reason, are the following

comment

:

Baking Powder.

—

— Between 200 and 300 samples of baking pow-

der have been examined by the Board during the past fifteen years.

no standard of purity of these preparations in Massachube regretted that no law exists compelling baking
powders of all classes to be marked with the name and percentage of
their ingredients, especially as baking powder is not strictly a food,

There

is

setts.

It is to

but, as

it

were, an instrument or tool to bring about the leavening

of the ])rcad.

It

would seem as

select in all cases the

Oake Icing
no

if

the public should be allowed to

combination of ingredients most desired.

(vanilla).

— This was a

gelatine solution containing

vanillin, being flavored with coumarin.

—

Thirty-nine samples of those preparations
Jams and Jellies.
were examined, 33 of which were classed as adulterated, being cheap
substitutes of the various purported fruits, consisting largely of the

usual mixture of apple pulp and glucose, described in past reports.

Some

of these had labels containing a
l)ut

ing and deceptive.

In nearly

employed

of ingredients, with the

most instances these

percentage present,

in

list

all

labels

were mislead-

cases artificial coloring matter

to conceal the inferior condition of the goods.

The

was

color-

STATE BOARD OF HEALTH.
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of samples of these goods was ex-

in the boiling diluted sample.

The

colors

used in a set of these jams, the product of a single manufacturer,
were identified by boiling pieces of white worsted in solutions of the
jams, and examining the

dj'^ed fibre

with various reagents.

quince jam was found to be colored with primulin orange
berry, strawberry and

damson with azoe-osin

;

;

The

the rasp-

and the apricot and

pineapple with Bismarck brown.

Ketchups.

— Samples

of ketchup, table sauces, etc., were exam-

ined for preservative, and the following brands were found to contain
benzoic or salicylic acid

Brand.

:

—

,
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a ten-cent package of this mixture were to be

used in making ten pints of the alleged lemonade.
This preparation,
Oraiifje Marmalade (Fort Henry Brand).

—
manufactured by the West Virginia Preserving Company of Wheel—
has the following formula on the
bottle

ing,

:

Per Cent.

Fresh

fruit,

Apple

juice.

Sugar,

20

.

30
15

.

35

Corn syrup,

This was found on analysis to contain 62 per cent, of corn syrup
or glucose.
Pickles.

— Ten

w^re found

samples of pickles were analyzed,

to contain sulphuric acid.

all

of which
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Drugs.

The drugs examined have been
those

chiefly

most part, as in past years,
which experience has

for the

pharmacopoeial preparations

proved to be most liable to adulteration.
A number of samples of powdered spices have been collected from
drug stores, and it is a significant fact that as a rule the ratio of
adulteration is considerably higher in the case of spices purchased
from drug stores than of spices bought of grocers. This is contrary
to what one would naturally expect, in view of the fact that not only
a higher price paid for the drug store sample, but in many cases
where a person wants an unusually pure article for medicinal purposes, as in the case of capsicum or mustard, for example, he instinctively turns to the drug store as being the appropriate place
Statistics would seem to
to get without question the pure article.
show, however, that he had better run his chances with the corner
grocery.
The same is true also with regard to the liquors of the
pharmacopoeia, such as brandy, whiskey, white and red wine, etc.
In spite of the higher price paid in the drug stores for these articles,
statistics in the Board's reports do not show any improvement in

is

quality over the liquors usually dispensed in the saloons throughout

A

the State.

Except

in the case of the following articles,

Aqua
It

which

sort, a statement of the various

results of such examination will

mary of drug

tilled

of the latter class have in past years

this de[)artment.

comment of some
and the

number

large

been analyzed in

statistics

Destillata.

—

on page 674

:

—

It is difficult to sec

])e

call for special

drugs examined

found only in the sum-

why samples

of pure dis-

water are so rarely dispensed from the average drug store.

wouhl seem

as if nothing could be

druggist than this.

sample of

distilled

As

more

a matter of

readily prepared

fact,

by every

however, the average

water collected throughout the State, more often

than not contains a high residue, giving one the impression that in

most cases the ordinary tap water is the article dispensed. The residues of the samples collected and examined during the year are as
follows

:

—

A(pia Deslillala.
[BolldB.

TartH pur 100,000.]

.0

.7

1.7

3.1

5.6

17.3

.0

1.3

2.0

4.0

9.8

17.5

.3

1.3

2.4

4.6

12.8
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Calx Chlorata.

— This

common

chased seldom contains more than

671

disinfectant as ordinaril}" pur-

a small percentage of the available

chlorine which the pharmacopceia calls for, namely, 35 per cent.

Only one brand of those examined during the year even approximated this figure. The brands examined, with the amount of available chlorine present, are given in the following table

:

—
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mixtures of wax of .969 specific gravity and paraffine of .871 are
given in the following table, prepared by Wagner, so that from the
specific gravity of the mixture the percentage of paraffine can be
calculated

Wax
(Percentage).

:

—

FOOD AND DRUG INSPECTION.
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Opii Pulvis and Tinctura Opii.

and 20 of the

latter

— Five

673

samples of the former

were analyzed, with the following results

:

—

Opii Pulvis.
[Percentage of morphine.]

13.5

15.3

11.6

13.0

12.6

Tinctura Opii.
[Grammes

of

morphine per 100 cubic centimeters.]

1.30

1.28

1.13

1.00

.80

.37

.30

1.30

1.28

1.10

.91

.45

.32

.30

1.30

1.17

1.07

.81

.45

.30

from 13

to

The standard of

the pharmacopoeia

is

15 per cent,

of morphine in the powder, and from 1.3 to 1.5 per cent, in the
tincture.

Pimenta.

— The

1

sample of

this

powdered drug found

adulter-

ated contained a considerable admixture of roasted wheat.

— Two samples of black pepper purchased

drug stores
were found to be adulterated, 1 containing 60 per cent, of ground
another contained an admixture of millet.
olive stones
Pepper.

in

;

—

Sulphur Lotum.
Nine samples out of the 11 examined were
found to contain free sulphuric or sulphurous acid, not having been
properly washed.

—

Forty-seven samples were examined, of
Sulphur Prmcip'datum.
which 34 were highly adulterated with calcium sulphate.
Tinctura lodi.

— Nearly

to contain an insufficient

ing figures

:

-

all

of the samples of this drug were found

amount of

iodine, as

shown by the

follow-

.
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more than the required strength of
the pharmacopoeia, which conclusiveh' disproves the plea commonly
advanced by manufacturers of the weak tinctures, that it is impossiFive samples were found

M'itli

ble to produce a tincture of iodine of the pharmacopceial strength.

—

Tinctura Nucis Vomicae.
Two of the 7 samples examined fell
below the required strength, the standard being .3 gramme of alkaloids in 100 cubic centimeters.
The samples varied from .138 to
.464

grammes of

alkaloid per 100 cubic centimeters.

Pharmacopceial Liquors

— The

following figures show the per-

centage of alcohol by weight and of solids in the samples of whiskey,

brandy, red wine and white wine examined through the year

Spibitdb Fkomknti.

:

—

No. 34.J
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MICROSCOPICAL EXAMINATION

FOODS FOR ADULTERATION.
By Albert

E.

Leach, Analyst of the Board.

[«"]

MICROSCOPICAL EXAMINATION OF FOODS FOR
ADULTERATION.
By Albert

In

many

Leach, Analyst of the Board.

E.

classes of food the microscope furnishes the analyst's

chief reliance in the detection of adulterants, and often also in the

determination of their approximate amount.

This

especially true

is

of such substances as the spices, coffee and cocoa.

microscopic examination of such foods as these

more importance
analysis.

Indeed, the

oftentimes of far

determining their purity than the chemical

in

In other

is

case's,

lard, processed butter,

as,

etc.,

for instance, in the examination of

the microscopical test

is

often useful

mainly as confirmatory of the chemical analysis.
In the accompanying plates are illustrated the microscopical appearance of

many

of the typical adulterants of coffee, spices and

other foods, as well as of actually adulterated samples of these foods,

such as have been collected from time to time and examined in the
regular course of the

A

spection.

work of

the department of food and drug in-

few of these photo-micrographs, taken by the

late

Dr.

C. P. Worcester, have appeared in modified form in past reports of
the State Board of Health,

make

l)ut

have been here reproduced

in

order

more complete, and for the reason also that the past
reports containing them are now unavailable.
For the microscopical examination of powdered sui)stances, such,
for example, as spices, the sample should be ground fine enough to
pass through a 60 to 80 mesh sieve. A small portion of the powder,
placed on a microscope slide by means of a knife blade, is treated
with a drop of distilled water from a medicine dropper, and rubbed
out under the cover glass between the thumb and finger to the proper
fineness.
This quick and ready means of preparing a temi)orary

to

the set

slide is the

routine

one in

common

use in this laboratory for purposes of

examination of spices,

cofi'ee,

cocoa, starches, etc.

The
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water-mounted slide has proved in most cases to be best fitted for
showing up the structural characteristics of this class of foods under
the microscope, partly by reason of the

any other

medium

fiict

that water rather than

serves best for the rubbing-out process between

whereby the sample on the slide is brought to
any degree of fineness desired. Such a temporary method of mounting, however, presents many difficulties from a photographic point
The vibratory motion of the particles is very annoying,
of view.
and some skill is required in using just the right amount of water,
in avoiding air bubbles, in waiting the requisite amount of time for
the

thumb and

finger,

the vibratory motion to cease, and, on the other hand, in avoiding
too long a delay, which would result in the evaporation of the water,

and the consequent breaking up of the field. In the writer's experience, however, in spite of these difficulties, the water mounting
gives decidedly the clearest results, and, with patience on the part
of the operator, it is in many ways the most desirable method of
mounting for the purpose of photographing. It in fact is the method

making most of the accompanying photo-micrographs,
mounted in gelatine, and the subjects of the polarized light pictures in Canada balsam.
For purposes of examination of spices, starches and similar powdered food substances, the best results have been attained by using
employed

in

thouo-h a very few specimens were

a combination of a one-sixth inch objective and a
srivinir

medium

ocular,

a masnification of from 240 to 330 diameters.

Experience has shown that two degrees of magnification well calculated to bring out the chief characteristics of the spices and their
adulterants in a photo-micrograph arc 125 and 250 diameters.
starches,

which are the most common of any one

The

class of adulterants,

vary very widely in the size of their granules. With these the
larger magnification of 250 has been found satisfactory, while the
general appearance of the composite ground s]:)ice itself under the microscope, as well as that of such adulterants as ground bark, sawdust, chicory, pea hulls and the like, is best shown with the lower

power of 125.*
The object mounted in the manner above described is best examined
when held in a mechanical stage, furnished with micrometer adjust* One hundred and twenty-live and 260 are, accordingly, the dogrecH of magniricutlon adoptitd In
the orlglnnlB of most of the photo-micrographs lIluBtratod in the accompanying plates, but in the procesa
of lithographing the photographs were slightly reduced, so that the actual scales In the reproduction are

110 and 220 respectively.
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may be

selected and held

inaiiiicr that

a typical field

enough to })hotograph.
The camera employed was the vertical variety of Baiisch & Lomb
make, on the base of which the microscope with any particular field
desirable to photograph could be readily placed and quickly connected by means of a light-tight sleeve with the front board of the
The camera was kept
bellows without disturbing the adjustments.
in a dark room, where the exposures were made, the source of light
in place long

being a 16 or 82 candle-power electric lamp, preferably provided
with a ground-glass

l)ulb.

The

light

from

this

lamp was carefully

centred by moving the reflector of the microscope, and the
focusing was accomplished by the fine

final

screw of the microscope, using

a magnifying glass to obtain the best focus on the back plate of the

camera, the ground glass of which was provided with a clear, central
portion for the purpose.

In making pictures, for instance, of the larger magnification of

250 diameters, the Zeiss D objective, having an equivalent focus of
one-sixth inch, was used in combination with the No. 3 ocular,
with the ordinary tube-length of microscope.

For the lower

})Ower,

namely, 125 diameters, the same objective was emplo3'ed, but the
eye piece was left out, it being found necessary in this case to re-

move

the upper tube of the microscope which ordinarily carries the

eye piece, as otherwise the size of the
be restricted.

field to

be photographed would

In each case a diaphragm was used in the microscope

stage, having an

opening of about the same

lens of the ol)joctive.

By means

size as that of the front

of a stage micrometer scale, the

proper position of the camera back

previously determined, to

is

give the required magnification.

The

number of photo-micrographs that have ai)pearcd in
former reports w^ere made with a magnification of 150 diameters, but
small

this scale is so near

extremely

It is

trations,

the

125 that the difference

difficult to describe,

actual

known

seem

not especially marked.
illus-

microscopic appearance of such a com[)osite

substance as a gi'ound spice, for example.
acteristics

is

even with the aid of

The most

to vary with difierent observers,

fact that authorities differ

and

widely as to the

striking charit

size,

is

a well-

shape and

ordinary appearance, even in the case of certain of the well-known
starch grains.

The only

reliable

method seems

to be for the analyst

to provide himself with as complete a set of sanqiles as possil)le of

STATE BOARD OF HEALTH.

682

starches and other adulterants of

known

[Pub. Doc.

purity, as well as of the

pure foods themselves, and to familiarize himself thoroughly with
microscopic appearance under different conditions, keeping
them in a convenient place for quick reference and comparison whentheir

ever necessary.

Starches.

Very

small amounts of starch are readily identified in powdered

mixtures by applying a drop of a solution of iodine to the object
previously rubbed out with water on a slide under a cover glass.
The starch granules, if present, wdll be at once colored intensely
blue by the iodine, and are rendered apparent even when few in
number by examination under the microscope.

WTieat Starch (Fig. 2).

— This starch

is

very commonly used as

an adulterant of mustard, ginger, cocoa, coffee and other foods.

Its

granules are circular disks, occurrino- for the most part in two sizes,
of which the larger vary from .021 millimeter to .041 millimeter in

The
diameter, while the smaller average about .005 millimeter.
around
the
larger,
in
and
irregularly
smaller granules are grouped
there being six to ten of the former to one of the latter.

The

larger

granules are, however, the most distinctly characteristic, and are
usually readily recognized in a mixture, not only by their shape, but

by reason

of the concentric rings with which they are provided,

and

which are generally but not always apparent.
This much resembles wheat, in that it
Barley Starch (Fig. 3).
has two sizes of circular granules, Imt both sizes are respectively
smaller than those of wheat, though present in about the same proThe larger granules vary from .013 millimeter to .035
portion.

—

millimeter in diameter, while the smaller average .003 millimeter.
The concentric rings are less apparent in the barley than in the wheat.

Starch (Fig. 1) has also two sizes of circular disk-like granules, but the larger vary from .025 millimeter to .05 millimeter in
diameter, and are considerably larger than the corresponding wheat

Rye

The smaller granules average al)Out .004 millimeter in
There is also a much larger [jroportion of small granules
The concentric rings are often
present than in the case of wheat.
very distinct in the large rye starch grains, and many of these show

granules.

diameter.

cross-shaped

rifts in

the centre.

—

This starch is a common adulterant of
Corn Starch (Fig. 5).
It is placed in a series of four cereal
foods.
and
other
spices, cocoa

EXAMINATION OF FOODS.
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all of which show more
tendency to arrange themselves in close contact side by side

starches whose granules are polygonal, and

or less
in

masses suggestive of a tesselated or mosaic

floor.

order of the size of their grains, these starches are

wheat and

:

Arranged

Corn starch granules tend toward the hexagonal

rice.

in

corn, oats, buckin

shape, varying from .007 millimeter to .023 millimeter in diameter,

and having very marked rifted hila.
nized in any mixture, and from their

They

most readily recog-

are

size are readily distinguishable

from the other polygonal starches.
Oat Starch (Fig. 4).

— The

granules of this starch, averaging

.004 millimeter in diameter, are less regular in shape than the corn,

Thev have no

besides being smaller,

themselves in

little

rings or hila, and arranire

groups or masses that

taken for large grains

at first sight

might be mis-

examination, however, shows the

careful

;

dividing lines.
BucA'v:heat Starch (Figs. 6 and 7).

adulterant of

many

— This

much resembles

manner
masses of granules group themselves. The
Fig. 48,

it

quite uniform in

is

size,

in the

in

common

a very

shown

spices, especially pepper, which, as

which

in

aggregate

its

individual granules are

averaging about .006 millimeter in diameter,

and the masses are usually with

difficulty ]>roken

up into individual

grains, requiring consideral)le rubbing out under the cover glass.
Jlice Starch (Fig. 8).

— The granules of

erably smaller than those

rice starch are consid-

of buckwheat, and are readily distin-

guished from the latter also by reason of the

nmch more
grouped

shar[)ly pointed

fact that

they are

(having less obtuse angles), and are

in smaller masses.

—

Pea and Bean.
The starches of these legumes
much resemble each other, and are with difficulty distinguished one
from the other (see Figs. 9 and 10). The granules are more nearly
Starches of the

oval than most other starches, and have both concentric rings and

The

very marked

hila.

and uniform

in the size

bean.

peas and beans roasted are

Px)!!!

starch of the pea

and form of

its

is

perhaps more regular

granules than that of the

commonly used

as adul-

terants of coflec.

Arrowroot.

— There

are

many

varieties of this starch, including

Jamaica, Bennuda, East Indian, Australian and

many

others,

all

having certain variations in form and size, but resembling each other
in a general way.
Fig. 11 shows the Bermuda arrowroot, the
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granules of which are somewhat egg-shaped, being usually smaller

end than the other, and having

at one

Potato Starch (Fig. 12),
granules,

—This

rifted hila near the small end.

starch has large, irregularly oval

with very apparent hila situated eccentrically near one

The granules are often .07
Figs. 13 and 14 show corn and potato

end, and with rings around the hilura.

millimeter in large diameter.

when viewed with polarized light with crossed Nichol prisms,
mounted in Canada balsam.
The granules of this starch, as shown in Fig.
Taj)ioca Stai'ch.

starch

the specimens being

—

15, are

more uniform in

size

throughout than those already described,

averaging about .018 millimeter in diameter, and being quite smoothly
circular,

without concentric rings, but having a distinctly dotted

hilum

the centre.

in

Many

of the grains are cup-shaped, as

if

a

seo;ment of the circle had been removed.

—

The granules of sago starch vary much
Sa^o Starch (Fig. 16).
and might be called irregularly ellipsoidal in shape, being
Some of them have indisprovided with numerous protuberances.
tinct concentric rings, and in some, but not all, a hilum is apparent,
usually near one end of the granule.
in size,

Adulterants Other than Starches.
Under

head are included barks of various kinds, ground
woods, ground fruit stones, especially those of the olive and date,
Plates V. and VI.
nut shells, pea hulls, chicory and charcoal.
this

show some of these taken from
selves, while others

sam})lGs of the adulterants them-

appear in illustrations of some of the typically

adulterated spices in the plates that follow, and are best described
in connection with the spices in

Coffee (Fig. 22, Plate VI.).
tissue is here

which they occur as adulterants.
very characteristic l)it of the

—A

shown, consisting of a loose mesh of irregular hex-

agonal cells, thick-walled, and enclosing oil drops with

amorphous

In the ordinary sample powdered fine enough for micro-

material.

scopical examination

mesh work

is

it is

not

common

that so large a section of this

apparent as Fig. 22 shows, but more often the hex-

agonal cells are shown in fragments, while here and there will be
seen the slender, elongated, sharp-pointed cells of the outer skin of
the

coil'cc

berry, not

shown

in th(! figure.

Fig. 23 shows a coffee adulterated with roasted peas and pea hulls.

The

roasting of the peas to

some extent changes the appearance of the
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commonly occur

in

masses

containing from twenty to thirty granules of brownish color, some-

times showing very sharp markings and hila.

In

fact,

the process

of roasting tends to intensify the characteristics of the pea starch.
Fig. 21 shows large masses of ground pea hulls.

of the hulls of peas, l)eans and other legumes

structure

very peculiar, being

is

They show regular

likened by some in appearance to palisades.
billots,

The

arranged much like bunches of matches, and are very clearly

represented in Fig. 23

;

no genuine

coffee

whatever appears in this

field.

Chicory.

— This common adulterant shows

Fig. 24, which

is

to

good advantage

taken from an adulterated coffee.

in

Chicory alone

mass of confused cellular tissue, which
as here showm is traversed by two bright bands with striking transThese bands are the juice ducts.
This figure
verse markings.

a[)pears in this field.

It is a

should not perhaps be considered strictly typical, in that ordinarily
the juice ducts appear in the

powdered sample

form under the microscope rather than
here shown.

in

more fragmentary

in large aggregate

masses as

—

Fig. 25 shows the microscopical appearance of a genuine
Cocoa.
powdered cocoa, which consists of a loose mass of yellowish-brown
matter, containing small variously sized starch granules and small

globules of

oil.

The most common adulterants of cocoa

to be recog-

nized under the microscope are corn starch (Fig. 5), wheat starch
(Fig. 2) and arrowroot (Fig. 11).

Fig. 26 shows a cocoa adul-

terated with arrowroot.

— Fig.

27 shows pure allspice.

There arc three disunder the microscope.
First, the starch grains, which are very uniform in size, being nearly
circular, as a rule, and often arranged in groups not unlike the
masses of buckwheat starch alrcad}'^ described. Ordinarily these
masses contain fewer granules than do those of buckwheat; the
granules are smaller and more inclined to the circular than to the
Alhpice.

tinctive features especially typical of allspice

polygonal form, while

A second

hila.

which there are many.

The

in

many

cases

they have distinct central

distinctive feature of allspice is the stone cells, of

These are shown very plainly

in Fig. 28.

third and most characteristic feature of the allspice under the

microscope

which

it

is

the striking appearance of the lumj)s of

contains in considerable (luantily.

gum

or rosin

Those lum}is are of a
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port wine or amber color, occurring sometimes in isolated bits and

from two to four or even six or
lumps of gum is very-

in other cases in aggregations of

eight drops or lumps.

The

color of these

striking and unmistakable.

Fig. 28 shows an allspice adulterated with cayenne pepper.

one side of the

field is a

small aggregation of the lumps of

already described, with a single stone
other side
Cassia.

is

above

it,

while on the

a large bit of inner skin of the capsicum.

— Plate

VHI. shows

under the microscope.
of allspice, but

many

cell

On
gum

it

is

The

the

appearance of ground cassia

starch of cassia slightly resembles that

not found, as a rule, in masses containing as

More commonly two

granules as does the allspice starch.

three of the starch granules are arranged together in such a

or

manner

that at first sight they appear to form a single granule, but on a

view are seen to be two and three lobed, consisting of
grains.
Stone cells are also very common in
though
these
are not especially apparent in the
cassia,
powdered

more

careful

several

smaller

three figures of Plate

VHI.

more oblong than those of
brown in color, while the

The

allspice.

cassia stone cells are

commonly

Cassia stone cells are more often

allspice stone cells are generally gray or

colorless.

Another feature of powdered
colored

wood

fibre, loosely

cassia is the long bundles of

held together

;

cellular skin with starch grains as a rule in

amber-

also yellow patches of

and among them.

Fig. 32 shows a cassia adulterated with a mass of foreign bark.

Various ground barks of the commoner trees, especially that of the
elm, resemble in some degree the cassia bark, but one point of difference can be detected almost invariably.

The

fibres of the cassia

bark have a large number of starch grains interposed among them,
which are plainly to be seen, while the foreign bark is usually of a
coarser grain, and shows no starch granules intimately connected
with

it.

—

Figs. 33 and 34 show the appearance of powdered
Cayenne.
cayenne under the microscope. Pure cayenne contains no starch.
The two kinds of skin, the inner and the outer, are both shown in

Fig. 34, while Fig. 33 shows a large mass of the outer skin only.
skin has striking markings not unlike the convolutions of

The inner

the intestines.
field are

Tlie yellow droplets of oil disti-iljutod through the

very characteristic of cayenne.

Fig. 36 shows a cayenne
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adulterated with corn starch and red sandalwood.

very

common

The

adulterant, but unless used in moderation

latter is a
it

giv^es a

deep and artificial color to the powder. Its brilliant color when
viewed through the microscope is very striking.
Wheat, corn and nut shells are shown in Figs. 35 and 36, which
A small mass of capsicum skin is
represent adulterated cayenne.

shown near the edge of

— Of

the field in Fig. 35.

powdered cloves has a less distinctive
The
appearance than any other when seen under the microscope.
Cloves.

all

spices,

general appearance of the cellular tissue of the clove
loose,

spongy mass,

filled

is

that of a

with brown granular material, and, when

carefully rubl)ed out under the cover glass, not too dense to be

Throughout the masses of tissue are to be
Fig. 37, Plate X., illustrates a typical
seen small oil globules.
mass of powdered clove.
Genuine powdered clove should show but few stone cells and no
readily seen tlirougli.

starch.

If a large num])er of stone cells appear, this in itself is

evidence of adulteration.

Common

adulterants of cloves are clove

stems, various starches already descrilied, and ground nut shells,
especially those of the cocoanut.

Slender rods shar})e.ned at both

ends characteristic of clove stems are not here

illustrated,

nor are

the spiral ducts which are also often found.

Figs.
shells.

and 39 show samples of clove adulterated with cocoanut
Near the centre of the field in Fig. 39 a mass of pure clove

3<S

tissue appears.

AVith spices such as clove, that contain essential

oil,

a micr()sco})i-

examination should be supplemented by a chemical analysis.

cal

ether extract should at least be taken,

the removal of part of the essential
cloves from which a part of the

oil

if
oil.

there

is

The

reason to suspect

Exhausted cloves

{i.e.,

has ])ecn removed) are by no

means unconunon.
Ginf/er.

— Fig. 40 shows the starch granules of

])ure

ginger with

the surrounding cell walls, and Fig. 41 the ginger starch alone.

The granules of ginger
clear-

starch are ellipsoidal, and as a rule very

and transparent, being for the most part entirely devoid of

either hilum or concentric rings.

Occasionally granules are to be

found, however, with faint concentric markings and even with an
ap[)aront hiluni.

ule

is

more or

The

less

characteristic form of the ginger starch gran-

egg-shaped, with a small protuberance near one
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This protuberance serves to readily distinguish the starch

granules of ginger from those of wheat, with which ginger

is

While wheat granules are of various
much more uniform.

quently adulterated.

fre-

sizes,

the grains of ginger starch are as a rule

Other adulterants of ginger, besides wheat, are corn, rice, sawFig. 42 shows o-inger adulterated with turmeric.

dust and turmeric.

The

large mass extending through the centre of the field

is

an aggre-

gation of the starch grains and fibres of turmeric, and several isolated
starch granules are found distributed through the field.

masses have a very

The

brilliant

Turmeric

yellow appearance under the microscope.

starch granules of turmeric are

somewhat

difiicult to

separate

from the masses, but when shown individually are shaped somewhat
like clam shells, and have very deeply marked rings.
Care should
be taken to distinguish between the

wood

root and sawdust of soft wood, which
careful study should

fibre natural to the

a

common

genuine ginger root.

shown

A

ginger

adulterant.

be made of ground sawdust, with

spindle cells and lateral pores, as
fibre of the

is

in Fig. 18,

its

A
long

and the wood

careful examination will nearly

always disclose the presence of a large number of ginger starch
granules in close connection with the genuine root fibre.
Fig. 44 shows a ginger adulterated with wheat bran.
Mustard.
The appearance of pure ground mustard is clearly
shown in Fig. 45. This is a photo-micrograph of the ground hulled
seed without extraction of the oil, and should not, therefore, be taken
as a standard for commercial mustard " flour," from which as a rule
The cellular tissue of
a large portion of the oil has been removed.
the mustard shows in the form of granular masses of loose fine gray
texture the glo))ular l)odies are oil drops. Here and there through
the masses of ordinary ground mustard are to be seen patches of
yellowish seed skin, a mass of which is shown in Fig. 47, with darkbrown spots distributed regularly through it. This is a bit of one
of the layers or coatings (of which there are several) that form the
Another form of mustard hull is similar in aphull of the seed.
pearance, having the dark-])rown spots, but the background is nearly
It is dillicuit to draw the line between
colorless instead of yellow.
the amount of mustard liulls wliioli may naturally exist in ground
mustard and the excess amount which is sometimes added in the

—

;

form of an adulterant.

Samples

in

which these patches of hulls
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the regular cellular tissue of the seed

are undoubtedly adulterated by the fraudulent admixture of jiround

Food and Drug).
The most common adulterants of mustard other than excess

hulls (see page 6GC),

hulls are wheat, turmeric and

colors are occasionally

rice.

employed

of

Certain of the yellow aniline

to give an artificial yellow, the

dye

If
being sometimes of the variety which colors the mustard oil.
dye has been employed, the oil globules under the

this variety of

microscope will show a nuu-h deeper yellow or orange than

in

the

case of pure nuistard.

Pepper.

— Fig. 48 shows the

starch, magnified 110 diameters

characteristic aggregations of
;

pepper

and Fig. 49 shows the starch gran-

The tendency of pepper starch to
shown in Fig. 48, is very marked. The

ules at a magnification of 220.

group itself into masses, as
most common adulterant of pepper is buckwheat starch (see Figs. 6
and 7, Plate II.). The starches of pepper and of Ixickwheat much
resemble each other in microscopical appearance, as will be seen by

The shape of the

careful comparison of the figures.

starch grains is

polygonal in both cases, and the masses into which they group themIn j^oint of size, however, the buckwheat
selves are very similar.
starch grains are considerably larger than those of pepper, and this
is

true also of the asr^regate masses.

The individual granules of

pepper starch average .003 millimeter.

Other characteristics of ground black pepper are the stone
(not shown in the figure) and occasional patches of the skin.
,

cells

A large

excess of the brown stone cells in the powdered pepper indicates the
a not uncommon form of
fraudulent addition of ])epper shells,

—

sophistication.

Fig. 50 shows pepper adulterated with wheat and cayenne.

A

These are
shown alone in Fig. 19, Plate V., while Fig. 52, Plate XIII., shows
a sample of pepper largely adulterated with the olive stones, the
Wheat, corn and
adulterant being the chief feature of the picture.

common

adulterant of pepper

is

ground

rice are

shown

graph

while wheat and buckwheat

;

in

olive stones.

an adulterated pc])per of which Fig. 53

— Fig. 55 shows

aj)[)ear in

is a

jihoto-

Fig. 54.

gonuino ground nutmeg, the structure
of which appears as a loose mesh work of bruised or broken cellular

Nutmeg.

a

tissue, containinij circular starch sranules with central hila.
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In examples heretofore cited dry powders have been the subject
of examination.

In Plates

XIV. and XV., however,

the application of the microscope to the examination of

Lard.

— The presence of beef stearine

in lard is often somewhat
The butyrorefractometer reading, the iodine num-

difficult to pro^'e.

ber, the saponification equivalent

to be confirmed
crj'^stals

TJte
tion.

shown

are

fat.

by the

and other chemical

tests

need often

actual microscopical detection of the stearine

in a mixture.

Preparation of the Lard Samjjle for Microscopic Examinato five grams of the fat are dissolved in 10 to 20

— From two

cubic centimeters of ether, or preferably in a mixture of equal parts

of ether and alcohol, in a test tube, and the solution allowed to stand
a few hours or over night, the test tube being loosely stoppered with

cotton.

The

crystals obtained vary considerably with the condition

of heat, amount and kind of solvent, rate of crystallization, etc., so
that the operator had best vary these conditions

till

that the best possible results have been obtained.

tageous to separate the crystals

first

he

is

satisfied

It is often

advan-

obtained by filtration from the

mother liquor and to redissolve in ether or mixed ether and alcohol
and recrystallize in a second test tube. The crystals formed at the
bottom of the test tul)e are removed for examination by the aid of a
piece of small glass tubing acting as a pipette, inserted carefully in

manner that when
drawn out it will withdraw some of the crystals in the surrounding
liquid.
These are then transferred to a microscope slide, a cover
glass is placed on them, and the specimen is examined under various
powers of the microscope.
Fig. 5G shows the typical appearance of pure lard stearine from a
leaf lard of known purity, and Figs. 57 and 58 illustrate beef stearine.
These figures show distinctive crystallization of each form
under the best conditions. The lard stearine crystals when thus

the test tulje and closed by the finger in such a

obtained are
as

shown

together.

flat

rhomboidal plates cut

in Fig. 56, are

The beef

ofl^

obliquely at one end, and,

grouped irregularly,

as if

thrown carelessly

stearine crystals, on the other hand, are cylin-

drical rods or needles, often curved, with sharp ends,

ranged as shown

in

fan-shaped clusters.

tion are frcqu(intly such as not to

above.

Both forms of

and arc

ar-

Conditions of crystalliza-

show the sharp

distijictions

noted

crystals arc at times apt to gather in clusters

that at first sight appear

somewhat

similar,

and are often misleading
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as to their true character (see Figs. 59

and 60).
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It is

found ahiiost

invariably that the beef stearine crystals gather in clusters radiating

from a common centre or point, often with a peculiar twisted appearLard crystals, it is true, do not
ance, breaking up into little fans.
always lie flat in irregular groups as shown in Fig. 56, but, as in
Fig. 59, form clusters that unless studied carefully might at tirst
sight be considered as identical with the fan shapes of the beef stearine already described.

possible conditions

It

will be seen,

are attained, the

radiating from a point, are arranged

however, that

if

the best

crystals of lard, instead

more

of

like feathers or alternate

leaves on a branch, each crystal being given forth from another close
at

hand.

Moreover, the lard crystals are themselves straight and

not curved, the apparent curve in the appearance of the clusters being,

on careful examination, especially under high power, seen to be chiefly
due to several of these straight crystals arranged at angles to each
other.

Even when

the highest powers of the microscope are applied to the

beef stearine crystals, they will always appear as cylindrical, sharp-

pointed rods, some straight, others curved
crystals they

should be capal)le of

;

while with the lard

showing the

thin, flat,

oblique-

ended structure when examined with higher powers, even when they
are arranged in the feathery clusters, the apparently pointed ends

of some of the crystals being due
viewed edgewise. This is apparent
are magnified to 480 diameters.
It is frequently necessar}^ to

make

to the fact that the
in Fig. 60, in

plates are

which the crystals

several repeated crystallizations

under varying conditions before satisfactory results arc arrived at.
It is difiicult to detect with confidence as small an admixture as 10
per cent, of beef fat in lard by the microscope test alone.
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REPORT ON ARSENIC AND OTHER POISONS IN MANUFACTURED GOODS.
By Albert

E.

Leach, Analyst of the Board.

A new law was enacted I»y the Legislature in 1900, fixing a standard for the amount of arsenic allowable in woven fabric or paper,
and providing for a fine of not less than $50 nor more than $200 for
any infringement of the law,^ The State Board of Health was
authorized, under the provisions of this act, to make the necessary
investigation as to the existence of arsenic in the various materials

provided for

;

and the food and drug department examined a large

number of samples collected by one of its inspectors during the
months of October, November and December, so as to ascertain the
true state of the market, prior to the

when

the act

was

first

day of January, 1901,

to take etfect.

Several investigations along these lines have been

As
made by Dr. Draper, ^ again

years by this Board.

time by Dr. Hill in 1891.*
first to

made

in past

early as 1872 a thorough research was
in

1883 by Dr. Wood, 3 and a third

It is believed that the i)resent

law

is

the

be passed in this country fixing a legal limit for arsenic in

goods of

this class.

Since the earlier investigations of the Board, conditions as to the
use of arsenic in wall papers, dress goods, etc., have considerably

Formerly the use of arsenical pigments was very common,
and many of the brilliant greens found both in wall jiapcrs and in
cloth consisted entirely of such pigments as Scheele's green and
now, however, these pigments are almost
other arsenical colors
changed.

;

never found, and arsenic

is

to be looked for at present in manufact-

ured goods irrespective of color.
1

'
'
«

Chapter 325, Acts of 1900.
Third nnnunl report of State Board of Health, 1872, page 33.
Klflh annual report of Stiite Board of Health, I,iinacy and Charity, page 213.
Twonty-third annual report of State Board of Uenllh, 1891, page 701.
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— There

Occurrence of Arsenic in Cloth and Paper.
direct sources to which the occurrence of arsenic
first,

as the chief ingredient of the particular

[Pub. Doc.

may be

are three

attributed

dye emploj'^ed, as

in

the case of Scheele's and other arsenical greens already referred to

;

second, as an impurity incidental to the manufacture of the dye, as

magenta or fachsine, when made by the so-called arsenical proand third, as an ingredient of certain reagents used in the
manufacture of cloth, whether as an impurity in the reagent or as
in

cess

;

an intentional ingredient therein.
Indigos and nearly

all

the sulphonated colors contain arsenic from

the sulphuric acid used in their manufacture.
of turkey red the arsenate of soda

is still

In the manufacture

used in some places as a

clearing bath after the mordanting and dyeing, the arsenate of soda
It is more common, however,
sodium phosphate which often contains
arsenic as an impurity, and it is a question whether or not this re-

taking the place of the old dung bath.
at the present time, to use

agent does not furnish arsenic to the goods.

no doubt true that where arsenate of soda

It is

turkey red dyeing, the cloth

is

in

many

is

still

used in

cases given such a severe

after-treatment of washing, soaping, rubbing and beating, in order
to

make

the color (formerly a dull red)

the arsenic
Still

is

washed

brilliant, that

much

of

is due to its use as
makers in the form of

another cause of the presence of arsenic

an antiseptic.
paste,

more

out.

Many

and arsenic

is

colors are sold to print

found to be a better preservative of these pastes

Many

than salicylic acid.

sizing solutions used in the manufacture

of paper and cloth, depending for their efficiency on starch, dextrine,
etc., contain arsenate

Reporting Renults.

of soda to prevent fermentation.

— Under

the

provisions of the law, manu-

factured articles arc divided into two classes
fabrics other than dross goods, in
.1

first,

;

which the

paper and woven

legal limit of arsenic is

grain per square yard; and second, dress goods and articles of

dress in which the legal limit of arsenic has been fixed at .01 grain
|)cr

square yard.

qualified in

It is

any way

metallic arsenic irnist

For

to be noticed that the

in the
Ix;

arsenic

rather

is

not

act, so that technically

understood rather than arsenious oxide.

this reason the results

metallic

wording of the

word " arsenic"

have been recorded and reported as

than

As./);,,

though the

latter

was the

No. 34.]
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customary form in which arsenic was recorded in past investigations,
and perhaps is the most natural.
It was thought best to discriminate between the samples that were
absolutely non-arsenical and those in which arsenic was found, but
in

amountsbelow

the legal limit; and in reporting the results, real-

common term "

izing that the

traces of arsenic"

the following classification was adopted

1.

Arsenic below the legal limit,

:

2.

Arsenic about the legal
Arsenic above the

was too

indefinite,

^^^^^^'^ arsenical.
\
(

3.

—

Decidedly arsenical.

limit.

lesral limit.

In case of samples falling under the third class, the exact amount
of arsenic was reported.

The general

results of the investigation prior to

are sunnnarized as follows

:

—

January

1,

1901,

Paper and Woven Fabrics Other than Dress Goods. (Legal Limit of Arsenic,
Orain per Square Yard.)

.1
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{Legal Limit of Arsenic, .01

Square Yard.)

Grain per
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whom

have co-operated with the Board in this work.

State,

most of

Some

of the larger dealers have, in

lars to the

699

manufacturers from

fact,

whom

notifying them of the provisions of the

themselves sent out circuthey obtained their goods,

new

law, and al)Solutely re-

fusing to accept goods without a guaranty of their freedom from
arsenic.

Some

cUisses of

goods wherein arsenic was

been found to contain

it

least

expected have

in considerable quantities, as, for instance,

black stockings, which were found to contain as high as .147 grains

Arsenic was also found in

of metallic arsenic per square yard.
considerable (juantity in a

number of samples of fancy

sleeve

and

vest linings, in which narrow stripes or dots, mostly of a blue

were printed on a white ground.

color,

In the latter case the

arsenic was probably attri])utal)le to the sizing used in the goods.

In the case of

l)lack stockings, this class

of goods

commonly

is

dyed with the so-called sulpho-dyes, which ate made by treatment
of various nitro and amido bodies, such as nitro benzol, toluidiue,

Sulpho l^lacks of this kind are
" immedial black," " katigon black," " cross
dye black" and "St. Denis black." Arsenic in this class of dyes
is probably derived from the sulphide.
etc.,

with sulphide of sodium.

known

Two

in the trade as

cases of arsenical poisoning from the wearing of dress goods

have come directly to the notice of the Board.

In one case, some

known

to

was found on analysis made

in

time prior to the passage of the new law, a print wrapi)er,

have caused quite a serious
this

ilhiess,

department to be highly arsenical.

The second

instance occurred since the law went into eifcct.

A

red plaid gingham, purchased in a Boston store, was made into a
dress for a child four years old.

xVpparent symptoms of poisoning

were noticed the first day the dress was worn, and an examination
of the goods made by the writer showed 1.024 grains of metallic
arsenic per square yard.
Samples of similar goods from the same
store were at once purchased, and one was found containing 1.20G
grains per square yard.

Methods of Anah/sia.
considerable

— A standard

containing .001

arsenic mirror

is

made with

This
found can be readily weighed on an assay balance used
especially for this work, and sensitive to .01 of a milligramme.

amount

care,

of a grain of arsenic.

it is

The amount

of arsenic in the standard mirror, nanielv, .001

of a
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grain, is the legal limit for a piece of dress goods measuring .1 of a
square yard, or for a piece of wall paper, or woven fabric other
than dress goods, measuring .01 of a square yard.
Patterns for the

two

goods are accordingly used for the test, measuring respectively .1 and .01 of a square yard.
The pattern commonly used for dress goods measured 12 inches by 10.8 inches, and
classes of the

for wall papers 4 inches by 314 inches.

A

piece of the sample cut out the exact size for the test

is

cut

into small bits, placed in a casserole and moistened with a few

drops of concentrated nitric acid and rather more concentrated suland gently heated with constant stirring over the Bun-

I)huric acid,

sen flame

till

the sample

is

reduced to a dry black char, which

is

by means of a pestle.
The dish is then cooled, distilled water is added, and the solution is
brought to the boiling point while stirring over the gas flame, and
again allowed to cool.
When a large number of samples are to
be examined, four sets of Marsh apparatus are usually run simultafinely pulverized in the original

casserole

neously, each being provided with an entrance tube having a 60°
funnel at the top, instead of the ordinary thistle tube usually emplo3'ed, so that the filter

paper can be folded directly into the top
is run in the usual man-

The Marsh apparatus

of the funnel tube.

ner, using chemically pure zinc and sulphuric acid, and providing

a chloride of calcium drying tube between the generator and the
hard glass capillary tube.

After running the apparatus in each

case long enough to prove the absence of arsenic in the reagents,
the aqueous solution with the char
filter in

the top of the funnel tube

poured into the moistened
and allowed to filter directly

is

The length of time necessary

into the generator.

to deposit all

the arsenic in the sample, or to prove the absence of arsenic, varies

with the conditions

;

but in general,

if

no darkening of the tube

occurs after half an hour's time, the sample

from arnenic.

At

that containing the standard mirror, and

apparent to the eye whether or not the
ard.

If less than the standard mirror,

below the

may

the end of the test the tube

legal limit; if

it

is

be considered free
is

compared with

at

once generally

amount exceeds
it

is

the stand-

reported as arsenical

about the same or more than the standard

mirror, the capillary containing the mirror

is

cut

off"

from the bulk

of the tube, and weighed, after drying, on the assay balance.
capillary

is

then immersed

The

in a solution of hypochlorite of sodium,
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No. 34.]

701

it out from the tube,
showing that the mirror is made up of arsenic and not antimony,
which of course would not dissolve. The capillary is then washed,
first with water by means of the wash bottle, then with a few drops
It is then cooled
of alcohol, and is finally dried above the flame.

which,

if

arsenic

is

present, at once dissolves

and again weighed in the assay balance, the difference in weight corresponding to the metallic arsenic.
A few samples were found to contain both arsenic and antimony,
By the above method of
but with the arsenic largely in excess.
procedure experiment has shown that with mixtures of arsenic and
antimony a small amount of antimony when present tends to hold
back the arsenic

in the capillary tube,

when

treated with the

sodium

hypochlorite, so that the arsenic results obtained thus by difterence
are

somewhat low.

alone

is

Repeated

trials

present have shown that

Chromium

in Blacli Stockings.

of the method where arsenic

gives most satisfactory results.

it

— Several cases of poisoning

un-

doubtedly due to the wearing of black stockings containing chro-

mium have come
examination

to the notice of the Board,

amount of chromium

of the

stockings as found u])on the market.

chrome poisoning has been known

and resulted

in the

present in black

salts

In spite of the foct that

for years,

it is

very rare indeed

chromium does not exist in
more or less quantity. In fact, chrome is almost universally used
in dyeing the sulpho blacks which were mentioned under the head
of arsenic.
But it is generally assumed that the chromium exists
in the dyed fabric in the form of a hydrated sesquioxide, so firmly
that black stockings are found in which

held as a part of the dye as to be inseparable therefrom, and hence,
so the manufacturers claim, should be harmless, being insoluble.

In spite of

this, cases

of occasional poisoning are traced directly to

the wearing of black stockings.
in

excess as not

be

This may be due to the

some instances bichromate of potash or soda
still

in

washed out

all to

is

fact that

used in such large

be converted into the insoluble hydrate, but to

the form of bichromate,

and hence soluble, not i)eing
washing on such

for fear of injuring the dye, as each

blacks as the sulpho dyes causes the black to

be less glossy or

deep, and hence detracts from its appearance.
Repeated experiments have, however, been tried

in this laboratory

on samples of stockings high in chromium with a view to removing
the soluble bichromate by long-continued boiling, but in no case
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has the hot water extract

shown any

[Pub. Doc. No. 34.

trace, of

chroinium.

It is

probable that the perspiration acts as a solvent on the supposed
insoluble

chromium

salts,

and that some people are much more susIt is possible that

ceptible than others to the effect of these salts.

more or

less slight abrasion of the skin

may

be a necessary condi-

tion to this form of poisoning.

Out of
2

were

the 36 samples of stockings

examined

found to be entirely free therefi'om.

amination are summarized as follows

Chromium

:

—

in Stockings.

for

The

chromium, only

results of the ex-

UPON THE

Production, Distribution and Use of

Diphtheria Antitoxin.

[7031

REPORT
Production, Distribution and Use of Diphtheria
Antitoxin,

Year ended March

The following report contains

31, 1901.

the essential data relative to the

production and distribution of diphtheria antitoxin under the super-

Board of Health during the year ended March 31,
is also presented of the work of previous years
since the Board first began the work of producing antitoxin in 1894.
As a condition of the use of antitoxin by boards of health, phy-

vision of the State

1901.

A

summary

and others, it was required that a return should be
made in each case where antitoxin was used upon blank forms furnished by the Board, upon which the details of each case were to be
recorded.
A portion only of these returns have been made, and
sicians, hospitals

hence the report must be deemed to be incomplete so
of antitoxin

concerned.

is

contrilnitcd from the Boston City Hospital form a

The returns

large share of the report, since these are

received from

more complete than those

other parts of the State.

The supervision of
in

far as the use

antitoxin production has been carried on, as

former years, under the charge of Dr. Theobald Smith,

Bussey

Institute, near the Forest Hills station of the

New Haven

ct

Hartford Railroad

in

Roxbury.

The

New

at

the

York,

distribution has

of the Board.

House, from
serum employed has varied from 200 to 400
units per cubic centimeter, and the serum has usually been issued in
been conducted

at the State

The strength of

the

the office
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For convenience,
employed for
use where several patients are to be treated at once, or where
unusually large doses are used.
The serum has been distributed
a 5 cliIhc centimeter vial, containing 1,500 units.

a vial containing 20 cubic centimeters has also been

throughout the whole State, wherever

it

has been called for, to local

boards of health, to infectious disease hospitals and to physicians
in private practice, the latter being usually supplied

local boards of health.

has placed

In

many

through the

instances the local board of health-

where it could be obtained at
any time during the day or night.
It is doubtful if any remedy used for the treatment or prevention
of disease, in the whole range of therapeutics, has become so
it

in charge of a druggist,

strongly intrenched in the confidence of the medical profession, as
diphtheria antitoxin.

would be willing
this valuable aid.

now

to

Scarcely any one could

now be found who

undertake the treatment of diphtheria without

Expressions of doubt as to

its

usefulness are

rarely heard.

The

total

number of packages issued by

the Board during the six

years ending with March 31, 1901, was as follows

:

—

In 1895-1896 (year ending

March

31),

1,724 bottles.

In 1896-1897 (year ending

March

31),

3,219 bottles.

In 1897-1898 (year ending

March

31),

4,668 bottles.

In 1898-1899 (year ending

March

31),

12,491 bottles.

In 1899-1900 (year ending March 31),
In 1900-1901 (year ending

March

31,997 bottles.*

53,389 bottles.

31),

Total

107,488 bottles.

In consequence of the variable strength of the product,
be

difficult to

it

would

present an exact luiinerical statement, in units, of the

antitoxin issued in these packages, the tendency having been to

increase

issued

An

its

strength from year to year.

The

total

amount thus

far

probably about 140,000,000 units.
account was kept during the year of the amount of antitoxin
is

employed in each case, with few
shown in the following table
:

—

exce})tions, the result of

which

is

These Dnmbem have reference to the actual number of bottlefl iBHoed in packogcH of about 1,500 units
In order to make this comparable with the flgures of the ftrBt three years (1806-08), a package
of 1,000 units Hhould be employed ub u Mlnndard, no that the 85,386 bottles diBtrlbuted during the last two
years would be equivalent to nearly 126,000 of the strength at first erapioyed.
*

each.

No. 34.]

Amount op Antitoxin
Used.

DIPHTHERIA ANTITOXIN.

707

:

STATE BOARD OF HEALTH.

708

cities acted as distributino;

[Pul).

Doc.

centres for small towns in their neio-h-

borhood, and in some instances no returns were made from these
This serum was distributed to local boards of health and

towns.

to physicians in the following cities and towns

Number

of Bottles of Diphtheria Antitoxin distributed

:

—

from April

March 31,1901.
Number

CiTT OE Town.

CiTT OB Town.

Bottles.

Woburn,

BoatOD
City Hospital

....

26,735

300

Maiden,

Massachusetts General Hospital,

209

Brockton,

Parental School

146

Arlington,

125

Revere,

113

Childreu's Hospital,

St.

Mary's Hospital,

MasBachusettB

....
Eye and

Charitable

.

Fitchburg,

.

Pittsfield,

.

42

Medford,

.

25

New

Hull Street Medical Mission,

24

Watertown,

Massachusetts Homoeopathic Hospital,

14

Leominster,

Gwynoe Home

10

Gloucester,

2

Weymouth,

Ear InBrmary.

West End Nursery
Little

Wanderers' Home,

.

for Children,

Deer Island Hospital
General Supply

6,148

Bedford,

Clinton,

Cambridge,

2,963

Danvers,

Worcester

2,018

Fall River,

Waltham

1,548

Marlborough,
Randolph,

.

Massachusetts School for the Feebleminded.
Somerville

1,504

Hyde Park,

Brookline

1,198

Melrose,

Newton

1,094

Reading,

.

Lynn

941

Taunton,

.

Lawrence,

715

Haverhill,

.

Balcm

684

Palmer,

Quincy,

440

Miirblehciid,

Chelsea,

425

Attloborough,

Lowell,

410

Peabody,

359

Winchester,
LexInKton,

Everett

11

*

.

.

Holyolce

326

Wakefield

321

Northampton,

Bpringfleld,

304

Concord,

Mllford,

288

Fiamtngham,

.

1,

1900,

to
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Number of

Bottles of Diphtheria Antitoxin distributed

— Continued.

March 31, 1901
ClTT OB TOWM,

Number

CiTT OB Town.

Bottles.

48

Needham

Winlhrop,

48

Bralntree

StODeham,

45

Wayland,

Amesbury,

42

West

Chlcopee

42

Whitman,

42

Bedford

West

Springfield,

MiltOD

Maynard,
Natlck,

.

....
....

North Adams,

.

North Broobfleld,

.

....
....

....
....

Broobfleld,

39

Brookfleia,

37

Conway

86

Foxborougb,

36

Greenfield,

35

Hudson

33

Mlllbury,

Acton

30

Newburyport,

Adams

80

Norwell,

Beverly

SO

South Hndley,

.

Medfield

30

Southampton,

.

Middleborougb,

28

Stoughton,

Dedbam

27

Wilbraham,

North Andover,

27

Weetborough,

Hingbam,

24

Ayer

24

Hyannis

24

Orleans

12

Blandford,

MoneoD,

Norwood,

....

Rockland

Tewksbury,

*
.

.

State IIoBpital,

Cohaeaet,

Ludlow,

....
....

21

Bralntreo

21

Swampacott,

Wellesley,

20

Ablngton

19

Aehburnbam,

Andover

18

Ashland

Belllngbam,

18

Brldgewater,

Belmont,

18

DigbtOD

Gardner,

18

Douglas,

Lincoln

18

Falmouth,

Plymouth,

18

Warren

18

North Attloborough,

16

Southborougb,

16

.

....
....

Saugus

....
....

from April

.

.

.

.

....
....

Uardwick,
Il

.

Ilopcdalc
I

Lancaster,
State Industrial School,

709
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to
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of Bottles of Diphtheria Antitoxin distributed from April 1,
Concluded.
March 31, 1901

Number

—

Number

CiTT OR Town.

City or Town.

Bottles.

Nantucket,

Cottage City,

Scitnate,

.

Edgartown,

Shirley,

.

Topsfield,

Sterling,

.

Marion,

Westford,

.

Marshfield,

1900,

to

Number
Bottles.

.

.

"Winchendon,

Sharon,

Wareham,

Royalston,

Colrain,

Spencer,

Harvard,

.

Georgetown,

Rowley,

.

West Newbury,

.

Wilmington,

TempletOD,

Total,

Ware,

.

Yarmouth,

From

the foregoing table

it

toxin bore no relation to the
supplied.

Its relation,

appears that the distribution of anti-

number

of the population which was

however, to the number of reported cases

of diphtheria occurring in different districts was quite apparent.

The amount

of antitoxin supplied to Boston with a population

amounting to 20 per cent, of that of the State, was 61 per cent, of
amount distributed, and 50 per cent, was furnished to the

the whole

isolation hospital.

The metropolitan

district,

including

all

cities

and towns within

ten miles of Boston, and having 40 percent, of the entire population
of the State, used 84 per cent, of the product of the year.

The reported
nearly 40
State,

whole.

cases of diphtheria in Boston in 1900 were very

per cent,

of the total

number reported from

and those of the metropolitan

district

the whole

were 72 per cent, of the
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Summary Observations upon the Use of Diphtheria Antitoxin IN Massachusetts during the Year ended March
31, 1901.

Cases in

vjJdcJi

a Baderial Examination was made.

The same methods of classification are continued in this report as
were adopted in the reports of the previous five years. The cases
in which cultures were made are classified into positive and negative
Diagnostic examinations were made in 3,8G6 cases reported
cases.
to the Board as having been treated with antitoxin, and of these,
3,472 proved to be genuine cases of diphtheria and 394 gave a
negative result.
Positive Cases.

Of the 3,472 positive cases, or those in which a diagnosis
theria was made by bacterial cultures from the throat of the

of diphpatient,

there were 3,145 recoveries and 327 deaths, or 9.4 per cent., the
results of the previous years having been, respectively, 13.7, 11.6,
8.2, 7.9

8ex.

and 11.4 per cent.

— The number of males was

1,675, and the deaths of these

were 186, or 11.1 percent. The females were 1,765, and the deaths
The sex of 32 was not stated;
of these were 138, or 7.8 per cent.
of these there were 3 deaths.

Ages.

— The following table shows the cases and deaths by ages —
:

Year ended March 31, 1901.
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Day

of lUness

when Antitoxin

7vas first

administered.

— The

day of

illness

follovring table presents the fatality, according to the

on

Avhicli

the antitoxin was

first

administered

:

[Pub. Doc.
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The cases embraced in the foregoing
Seasons of the Year.
enumeration occurred in the following order
:

M0KTH8.

—
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Ages.

— The

fatality

Age Periods.

by ages was

as follows

:

—

[Pub. Doc.
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SEQUELiE.

Temporary skin eruptions, usually of

common

])rief

duration, are of very

occurrence after the administration

of antitoxin.
Frequently these eruptions are quite mild and confined to a small area
adjoining the place of injection, while occasional instances occur in

which the eruption spreads throughout the entire surface of the body,
or at least a large portion of

its

area.

During the year under consideration, such eruptions or rashes
are reported as occurring in 1,366 instances in which antitoxin was

Of this number, 85 per cent, were mild in character
and the remainder were severe or extensive.
Albuminuria was reported in 454 instances, of which. 86 per cent,

administered.

were

slight, or consisted of a trace only.

The presence of

all)umi-

no significance as relating to the administration
of antitoxin, since albuminuria is present according to good authorinuria, however, has

ties in the

majority of severe cases of diphtheria.*

Operations.
Tracheotomy, an operation which was once quite commonly

re-

sorted to in severe cases of laryngeal diphtheria, appears to have
J)een

almost entirely supplanted by the more safe and simple opera-

tion of intubation.

Tracheotomy

is

reported as having been performed 7 times during

the year, with 4 deaths.

Intubation

is

reported as having been performed 212 times durino-

the year, with 65 deaths, or 30.7 per cent., which was almost exactly the

same as that of the previous year (30.8 per cent.).

The complications of diphtheria which were met with among
patients treated with antitoxin were much the same as those of

the
the

preceding year, and consisted mainly of instances in which scarletfever or measles occurred simultaneously with diphtheria.
Other
infectious diseases also occasionally appeared as complications, but
so far as can be learned these complications were no more conunon
than they were before the introduction of antitoxin as a therapeutic
or preventive remedy.
Pneumonia was of rarer occurrence as a
complication than scarlet-fever or measles, but when present, the
cases proved fattil in the majority of instances.
* Oaler'a " Practice of

Medicine," 2d edition,

p. 115.
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most important lesson to be learned from the returns

far the

"which have been received since the introduction of antitoxin treat-

ment

and

the necessity of earhj administration of antitoxin in each

is

every case.
Lnuviunization.

Returns of cases in which antitoxin was used for the purpose
who had been exposed to the infection
of diphtheria were received in only 86 cases, although quantities of
of immunizing persons

would indicate a much
Out of this number, 51
Northampton who had been
The use of antitoxin in these

antitoxin were issued for this purpose which
larger

number of persons thus

treated.

were inmates of the insane hospital at
exposed to an outbreak of diphtheria.
cases appears to have been entirely successful for the purposes for
which it was used. In 10 of the cases thus treated diphtheria bacilli
were found in the throat, but clinical symptoms of the disease were
entirely absent in

all

of them.

General Summary,
to the State

Cases

in

1895-1900.

March

Positive cases treated in the years ending

31, 1901,

and reported

Board of Health,

7,876

which no bacteriological examination was made,

Total,

.

.

.

2,125

10,001*

Deaths of these,

1,051

Fatality (percent.),

10.6
Sexes.

who were treated was f
females who were treated was

The number

of males

The number

of

The number whose sex was not

stated

was

4,688
f

f

Total,

5,159

154
10,001*

Deaths of males,

531

Fatality of males (per cent.),

11.3

Deaths of females,

496

Fatality of females ([)er cent.),

9.6

Deaths, sex not stated,
* Id thin

Dnmber

.

(10,001) 1,035 cases In

iDcIuded, so that the whole

was

.

number

.

Except cases determined

to be

24

which a bacterial dlagDosIs showed negative rosulis are not
which returns were made to the Board

treated with antitoxin of

11,0-30.
t

?

" negative."
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Deaths by Ages.
Fatality

Age Periods.
2 years,
5 years,
5 to 10 years,
Orer K) years,

Cases.

Age unknown

252

267
434
222
96
32

22.9
13.1
7.4
4.2
12.7

10,001

1,051

10.5

1,164
3,315
2,982
2,288

to
2 to

.

or not stated.

Total

The following

(Percent.).

table contains the results of those cases only which

had been determined by a culture examination to be positive, with
reference to the fatality of the disease in each group of cases, con-

sidered in relation to the stage of the disease
first

when

antitoxin was

admini-stered.

Nothing can be more conclusive than the cumulative testimony
of these figures, supported as they are by similar experience elseAvhere, as to the importance of the earliest possible administration

of

antitoxin in the treatment

of diphtheria.

Each day's delay

renders the liability to a fatal result greater.

The

fatality of the cases

which were treated with antitoxin very

early in the course of the disease (that
forty-eight hours from

its

is,

before the termination of

onset) was only 6.4* per cent., or 208

deaths in 3,265 cases, while that of the cases which were not thus
treated until the sixth day or later was as high as 17.8 per cent., or

ncarlv three times as

srreat.

Day
DAT.

of Adrtiinislralion.
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Diphtheria Cultures examined during the Tear
ENDED March 31, 19oi.
During the

ended March 31, 1901, 5,173 cultures have been
received from 144 towns and cities in the State.
Of these, 2,047
"were made for the purpose of diagnosis and 3,126 for release
from quarantine. The following table gives the number of cultures
received from the diflerent towns and cities and the results of the
examinations

3'ear

:

—

No. 34.]
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1

time of persistence
to

when

is

Number

21
22

23
24
25
26
27
28
29
30
31

32
33
34
35
86
37
88
39

of

3
3
7
4
3
10
9

14
18
21

days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,

11

20
15
16

25
31
13
16

20
10
12
13
13
8
5
9
3

10
9

13
4
5
3

Xumber

Time of Persistenxe.

Cases.

7 days,
8 days,
9 days,
10 days,
1
days,
12 days,
13 days,
14 days,

20

given from the date of the earliest symptoms

the bacilli were last found in cultures from the throat.

Time of Peksistesce.

15
16
17
18
19

21

DIPHTHERIA CULTURES.
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40
41
42
43
45
46
47
48
49
50
51
52
53
54
55
56
57
60
63
65
67

70
72
77
90
93
99
106
107
185

of

Cases.

days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days,
days.

429

Average, 27 days,

Relation of Clinical to Bacteriological Diag7iosi$.
Bacteriolooical Diagnosis.
Clinical Diagnosis.
Fosltlye.

Positive in 722 cases,
Ne^atiyo in 399 cases.
Doubtful in 608 cases,
Not given in 818 cases.
.

482
77

218
101

Negative.

235
318
885
216

DoDbtfal
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The whole number of
as follows

:

—

YeAES ENDED MaRCH

[Pab. Doc.

31, 1901.

cultures examined during the five years

In 1896-1897 (year ended March 31),
In 1897-1898 (year ended March 31),
In 1898-1899 (year ended March 31),
In 1899-1900 (year ended March 31),
In 1900-1901 (year ended March 31)

1,469

2,204
1,591

3,258

5,173

Total,

Of

18,695

these 13,695 cultures, 6,668 were

made

for the

diagnosis and 7,027 for release from quarantine.

made

is

for diagnosis, 2,859

Of

purpose of
the cultures

were positive, 3,717 were negative and

92 were doubtful.
In the 6,668 cases examined for diagnosis the relation of clinical
to bacteriolooical dias^nosis

was as follows

:

—

Bactbriologioal Diagnosis.
Clikical Diagnosis.
Negative.

Positive in 2,461 cases,
Negative in 1,346 cases,

Doubtful in 1,631 cases.
Not given in 1,230 cases,

1,580

859

267
657
458

1,058
1,053

In 1,120 cases, in which frequent cultures were

747

made

22
21
21
25

until the

throat was free from the bacilli of diphtheria, the average time of

persistence of the bacilli from the date of the earliest

27.2 days.

symptoms was

No. 34.]
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EXAMINATION OF SPUTUM AND OTHER MATERIALS
SUSPECTED OF CONTAINING THE BACILLI
OF TUBERCULOSIS.

During the year ended March 31, 1901, microscopic examination has been made of 746 specimens of sputum and other material
suspected of containing the bacilli of tuberculosis.

This material

towns and cities in the State. The
following table gives the places from which the material was received and the results of the examinations
was received from 86

different

:

—

..
.
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Sex not stated.

Cut

Franklin,

ok Town.

2

.

Georgetown,
Gloucester,
Greenfield,
Halifax,

1

.

Hanson,

1

Haverhill,
HincrJiam,
Hyde Park,
.

Lawrence,

4
2
3

33

Lexington,
Lincoln,
Littleton,

4
8
5

8
2
1

.

Lowell,

2

Maiden,

10
2
7
23
9
6

^Mansfield,

Marlborough,

Med ford,

.

Melrose,

.

Methuen,

.

Milford,
Milton,
Natick,

1

.

2
2

Needhara,
New Bedford,
North Adams,
North Attleborough,
.

North Brookfield,
Norwood,
Oxford,
Peabody,

4
2
4

1

Quincy,
Kandoljih,

Reading,
Revere,
Rockland,
Salem,
Somerville,
South bridge,
Spencer,
.

14
3
12
9
14
6
18
1

9

.

1

.

8

.

1

Wakefield,

1

Waltham,
Warren,
Watertown,
.

Wenham,

9

1

Pittsfield,

Topsfield,

30

1

Pembroke,

Swansea,
Taunton,

1

15

.

Westborough,

2
9

4
1
1
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relation of clinical diagnosis to bacte-

as follows

:

—

TYPHOID FEVER.
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TYPHOID FEVER.
WiDAL, Agglutinative or Serum Test.
During

the past three or four years physicians from various parts

of the State have occasionally sent to the laboratory dried blood which

they desired to have subjected to the Widal

test.

Up to the beijinning

of 1901 the laboratory had made no efforts to introduce this

new

was thought that the practising physician might place too much reliance upon a test so frequently
a time when it is most
negative in the first week of typhoid fever,

method of

diagnosis, partly because

it

—

important to obtain reliable information concerning the nature of
the disease under observation.

During the past year

became evident, however, that some

it

simple uniform process for collecting and testing dried blood must

be introduced in order to counteract the
factory methods for sending

it,

many

diverse and unsatis-

improvised by physicians dependent

on their own resources. Hence the following simple plan was devised, by selecting from among the many different procedures in use
those features best adapted for the purpose.
A slip of thin, smooth paper, about four centimeters square, carefully weighed beforehand, and an aluminum wire loop are i)rovided.
The blood is transferred to the paper with the wire loop. On arrival
at the laboratory the slip of paper with the dried drops of blood on
From these data the amount of fresh blood is
it is weighed again.
calculated and a dilution of one volume of the latter to twenty of a
young culture of typhoid bacilli is made, in which the agglutination
The inis observed by microscopic examination from time to time.
structions printed on the enve1o])c containing the slip of ]iaper and
the wire loop arc as follows

:

—

STATE BOARD OF HEALTH OF MASSACHUSETTS.
Pathological Laboratoky at Bussey Institution, Forest Hills, Boston.
Method

to be

Jollowed in collecting Blood for the Widal

Test.

In applyinj^ this test the accuracy of the result obtained increases with the

amount of blood
followed

:

—

available.

Hence the following

directions should be carefully

STATE BOAED OF HEALTH.
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Cleanse thoroughly the part from which the blood is to be obtained (the end of
Prick deeply with a sterilized (flamed) needle or
scalpel, and transfer with enclosed loop three to five (or more) drops of blood

finger, lobe of ear, etc.).

upon

by

near the edge of the
thoroughly dry before
folding and replacing "with the wire loop in this envelope. Mail in a larger
(return) envelope to the laboratory after filling out the blank enclosed.
the small slip of paper, each drop in a place

paper.

Do

not spread the blood, and wait until

The following blank
diagnosis

:

—

[This blank must be

filled

is

itself

it is

out by the physician requesting the

out and mailed with the specimen of blood

filled

]

Commontocallb of P^assatbusctts.

STATE BOARD OF HEALTH.
Serum Test

in

Suspected Typhoid Fever.

Date of collection,

No.

name,
Address (town,

.

__^

Patient's

etc.),

Physician's name,-

Address (town, etc.),^
Date of beginning of disease,
Any record of former typhoid or continued fever?.
Physician's diagnosis,

Probable source of infection,.

In order that the result of the serum test

may

1)e

properly

esti-

and that any danger arising from
guarded
against, the following exbe
may
an erroneous diagnosis

mated by the physician

in charge,

planatory statement accom})anies the outfit

:

—

Commontotalt^ of glassac^usttts.

STATE BOARD OF HEALTH.
Diagnosis ok Typhoid Fever.

The serum

test

(Widal

from a fresh culture

The

dilution chosen

When

test) for

typhoid fever

is

made by adding typhoid

bacilli

serum from suspected

cases.

to a certain dilution of blood or
is

usually

1

to 20, or

somewhat

higher.

the typhoid bacilli Ijecome agglutinated or clumped into masses, and
is considered positive.

their motility partly or wholly checked, the reaction

TYPHOID FEVER.
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A

positive reaction indicates either that the patient 3'ielding the blood

ing with typhoid fever or has recently recovered from
affection in which typhoid bacilli are present.

A

729

negative reaction

is

it,

or has

some

is

suffer-

localized

sometimes associated throughout with well-marked cases
A negative reaction in most cases sig-

of typhoid fever, but such cases are rare.
nifies either that the disease is

not tj'i^hoid fever, or else that

it is

not

j'et suffi-

advanced to yield a positive reaction. This appears rarely later than the
second week.
Inasmuch as the patient or convalescent may discharge typhoid bacilli in feces
and urine and thereby endanger the health of individuals and communities, the
Board urgently advises physicians who are in doubt of the clinical diagnosis to
ciently

avail

themselves of the

for increasing the certaint}- of the

facilities offered

diagnosis by sending to the laboratory sisecimens of blood,
edly, in order that proper precautions

and

to i^revent the

may

dissemination of typhoid

The following

table gives the results of the test as applied l)oth

Typhoid, April
Number

Charlton,

.

Chelmsford,
Chelsea,

Concord,
Danvers,

Dedham,
Gloucester,
Park,

Hyde

Marion,
Marlborough,
Med way,
Melrose,
.

Need ham,
North Adams,
.

Nortii Easton,

necessary, repeat-

bacilli.

before and after the distribution of the

City or Town.

if

be taken to locate sources of infection

1,19 00,

to

new

outfits

:

—

April 1,1901.
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MALARIA.
The number of preparations

of dried blood examined during the

year for malaria parasites was 78, of which 15, or about 19 per

These were, as heretofore, of the
cases is swelled by the
fact that physicians occasionally send blood films from patients
presumal)ly free from malaria in order to get a report on the conThis tendency is not to be encouraged, since
dition of the blood.
Morethe lal)oratory is not designed for purely clinical diagnosis.
over, the thorough examination of the blood cannot be made from
cent., contained the parasites.

The number of negative

tertian variety.

dried preparations alone.

The following
negative cases

:

—

table gives the distribution of the positive

Malaria.

CiTT OK Town.

and

Statistics of

Cancee

MASSACHUSETTS.
By W.

F.

Whitney, M.D.

\::n]

STATISTICS OF CANCER IN MASSACHUSETTS.
Compiled by W.

Much
setts,

F.

Whitney, M.D.

has been said of the alleged increase of cancer in Massachu-

and a study of the

was made and the
MediThe main points may be briefly sum-

statistics of the disease

results given in the Shattuck lecture before the Massachusetts
cal

Society in June, 1901.

marized as follows
1.

:

—

If death from cancer should go on at the apparent rate of in-

crease of the past fifty years, in

two and a quarter centuries every

person over thirty years would die from that disease.
2.

This rate of increase

3.

The assumed

is

increase

and until the

probably only arithmetical at

is

its

worst.

probably due to better diagnosis and

thirty years to the total mortality of the

from cancer over
same ages has reached 8 or

shown by autopsies

to be the true rate for can-

registration,

9 per cent., which is

ratio of all of the deaths

cer, it is not justifiable to

disease

speak of the increase as inherent

in the

itself.

For purposes of comparison with other places or years, a
"graphic picture," composed of both the death-rate and mortality
4.

percentage curves, covering the period over thirty years, divided
into decades, is the best.
5.

Comparison with other States and countries shows the

rate for

Massachusetts to be about the same as theirs, with greater variation
botwoon the males and females than is the case in Austria, which is
remarkable for the correspondence l)etween the two sexes.
6.

In the distribution in the

New England

States there

is

graphical feature that explains the slight variation, which

no geo-

is

easily

within the limits of better registration.
7.

In the State itself there

is

a slight increase

westward

for

groups

of countries of the same density of population.

The densest popu-

lated part of the State, apart from these,

little

shows a

higher rate.
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In the Shattuck lecture only the rates and mortality percentages
were given, and it is proposed here to present the full tables from
which they were computed. It is hoped that they may be of service
if any one should wish to verify the figures and to facilitate the study
For if the tables of the populaof other diseases in the same way.
tion

and the

total deaths

many

here printed,

The

first

table

is

had been available in a compact form, as

hours of work would have been spared.
the population of Massachusetts for both sexes

and persons, for all ages over thirty years, and for each subsequent
These were taken from the census reports, except those for
decade.
the decades of 1855, which had to be calculated, and are the arithmetical mean of those of the preceding and following census years.
The second table gives the average number of deaths from all
This was obtained by adding
causes for each of the census years.
together the deaths for five years, including those of the census year
as the centre,

and dividing by

In this way the objection to the

five.

done away with and the accident of
any epidemic giving an abnormally large number of deaths for a
It seems useless to give the num])er of
single year is neutralized.
use of a calculated population

deaths, year

by year.

For

is

if it is

desired to study a disease for any

single year, the total deaths are to be found in the same

records
will

but in that case the population for the intercensus year

have to be calculated.

The
way.

;

volume of

third table gives the deaths from cancer, averaged in the
It

may

same

be urged that this would tend to obscure any epidemic

But as the duration of this disease varies between
months and twenty years, with an average of two to three years,
the yearly variations in the deaths can be readily accounted for hy
the accidental falling together of a number which had started at difl'erThe pi-oof of an epidemic will have to 1)0 made from the
ent times.
clinical ol)scrvation of the connncnccment of particular cases rather
that miirht occur.
six

than from general mortality

statistics.

and five give the death-rate and per cent, of cancer
from all causes, calculated from the previous tables,
deaths
deaths to
If these figures for any year are plotted into
for the same periods.
two curves on the same sheet they form a " graphic picture" which
Tal)les four

is

characteristic of the disease.

The

death-rate

basis of one milli<m persons for each decade.

is

estimated on the

No. 34.]

The
1895:

STATISTICS OF CANCER.

figures for Massachusetts are as follows

—

between 1870 and

Massachusetts.
Increase of Cancer {Percentage of Total Mortality).
[Ratio of the percentages of 1895 to those of 1870.]

30-40.

35

736
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Proportion of Cancer Death-rates, Females

to
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Males (1895).

STATISTICS OF CANCEE.
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The
is

death-rate for cancer for persons of

all

737

ages over thirty years

for Austria wonderfully close to Massachusetts, being 1,500

and

1,495, respectively, but the mortality percentage varies somewhat,

being 6.55 for Massachusetts against 5.76 for Austria.

however, that the death-rate for

all

higher than for Massachusetts.

This means,

ages over thirty, for Austria,

is

Since the death-rate for a disease

can always be found by multiplying the general death-rate by the
mortality percentage for the disease, or, conversefy, the mortality

percentage can

))c

found

l)y

dividing the general death-rate

Ijy

the

rate for the disease.

In the above case the general death-rate of Austria for

over thirty years

is

all

persons

26.02 per thousand, or 26,020 per million;

multiply this by .0576, the

mortality

percentage, and

gives

it

1,498.8, against 1,500 obtained.

In the same

way

the death-rate for Massachusetts, over thirty

22.82, or 22,820 per million, which, multiplied by .0658,
gives 1,501.5, against 1,495, easily within the ordinary limits of

years,

is

The general death-rate for persons over thirty years has
been given in the table for the diflerent States and countries.

error.

One

interesting figure in all

is

the per cent, of total cancer deaths

over thirty years to the total cancer deaths of
to vary within very

narrow

limits in the

maxinumi of 96.92 per cent,
per cent, in Rhode Island.
a

in

all

ages.

New England

Vermont and

a

It is

found

States, with

minimum

of 96.46

Austria gives a per cent, of 95.89, while England gives 98.3 per
it is for all ages over twenty-five, and naturally it would

cent., but

be higher on that account.

This shows conclusively that

ing the death-rate and mortality percentage for cancer,

in estimatif all

ao-es

employed the figures will be very misleading.
For the })urpose of comparison a table is added (Table VII.) in
which the death-rates from cancer in England and Wales are presented for three successive decades, 1861-1890.

are
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Statistical Summaries
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STATISTICAL SUMMARIES OF DISEASE

The

statistical

AND MORTALITY.

information relating to disease and mortality which

has been received by the Board during each year, either through the

medium

of voluntary returns or

consequence of legal requirements, has, in the last six reports of the Board, been presented
under four diflerent heads or groups, which are summarized and defined as follows

—

Weeldy Mortality Returns.

T7ie

I.

:

in

deaths, which are

— These

made up weekly and

consist of the reports of

are sent to the office of the State

Board by the registration officials of cities and towns. They are voluntary,
and serve principally to show the seasonal prevalence of each of the chief
infectious diseases, and the mortality of children under five years old in
weekly periods.
for

This series of statistics has been continued by the Board
more than twenty years, and has been published as a summary for

sixteen years.
II.

—

The Reports of Certain Infectious Diseases,
Diphtheria and Croup,
and Measles.
These are obtained from the

Scarlet Fever, Typhoid Fever

—

annual reports of local boards of health for the year 1900, which are forwarded to the State Board from cities and towns. By comparing the num-

mean fatality of each
made is obtained with a

bers of reported cases with the reported deaths, the

disease in the places from which the reports are

reasonable degree of accuracy.
III.

Reports of Cities and Towns, made under the Provisions of Chapter
By this act each local board of health is required

302 of the Acts of 1S93.
health" which

is

—

Board every case of " disease dangerous

to report to the State

reported to the local board.

A

to the public

digest of these reports

is

Summary No. III.
Annual Reports, made under

presented

in

the Provisions of Chapter 21S of the
The full reports of deaths occurring in each city and town
of 1894.
haviug over 5,000 inhabitants comprise another series of returns, which are

IV.

Ads

summarized

—

in

No. IV.

the following statute

:

—

These reports are made under the requirements of

STATE BOARD OF HEALTH.
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[Acts op 1894, Chapter 218, Section 3.]
In each city and town having a population of more than five thousand
inhabitants, as determined by the last census, at least one member of said
board shall
be a physician, and the board shall send an annual report of the deaths in
such
town to the State Board of Health. The form of such reports shall be prescribed
and furnished by the State Board of Health.

—

Note.
A supply of the postal cards, necessary for the reporting of voluntary
mortality returns such as are required for the data presented in section
I. of the
following summary, will be forwarded to the registration officers of any
town who are willing to contribute the necessary information.

city or

Postal cards are also sent to all boards of health in the State, for the
purpose
them to comply with the provisions of chapter 302 of the Acts of 1893,
relative to the reporting of diseases dangerous to the public health to
the State'
Board immediately after reports of the same are received by the local board.
Annual blank forms are also sent to each local board of health in cities and
of aiding

towns having over 5,000 inhabitants, for the return of such information as is
called for by the provisions of chapter 218 of the Acts of 1894.

STATISTICAL SUMMARIES.
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The Weekly Mortality Returns.
In the following summary, the voluntary reports of deaths received
at the close of each

week from the city registrars, town clerks and
cities and towns are epitomized for the year

boards of health of the
1900.

The

chief value of this abstract consists in the fact that

it

presents a continuous history of the mortality from certain specified
diseases from

week

to

week throughout

the year.

This weekly report has been published in the Boston Medical and
Surgical Journal every

week

for a period of

twenty years or more,

and also as a publication of the Board, in a weekly bulletin, since
and including 1883.
These returns are necessarily incomplete, since they are voluntary
and consequently cmlirace the statistics of a portion only of the population, the re})()rting })laces being chiefly the cities and large towns.
The estimated population of the cities and towns contributing to
these returns in 1900 was 1,734,615, or about two-thirds of the total
population.

The following items

are embraced in this

Average height of barometer for
each week.

Mean maximum temperature.
Mean minimum temperature.
Rainfall, expressed in inches.

deaths reported for each
week.
Deaths of children under five years.
Deaths from infectious diseases.
Deaths from consumption.
Deaths from acute lunj; diseases.

Total

The following

tables contain a

Deaths
Deaths
Deaths
Deaths
Deaths
Deaths
Deaths
Deaths
Deaths
Deaths

summary

from
from
from
from
from
from
from
from
from
from

:

—

typhoid fever.
diarrhceal diseases.
scarlet fever.

measles.

diphtheria and croup.
pucrjjeral fever.

whooping-cough.
malarial fever.
erysipelas.

cerebro-spinal menin-

jritis.

summary

from these weekly returns of mortality

:

—

of the statistics compiled
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Condensed Statistics relative to the Total Deaths, Deaths under Five Years and
Deaths from Certain Causes in Reporting Cities and Towns of Massachusetts
in

1900.
Average

Number

of

Deaths In

Each Week.
Total deaths

Deaths under

five years,

Deaths from consumption,

Percentatje of

Total
Mortality.

Death-rate
per 1,000
of Reporting

ropulation.

18.61

32,287

621

11,225

216

3,116

60

9.6

1.80

2.44

100

34.8

6.47

Deaths from acute lung diseases,

.

4,233

81

13.1

Deaths from dlarrhceal diseases,

.

2,662

51

8.2

1.53

1.3

.23

3.4

.62

Deaths from typhoid

fever,

7.6

395

.

Deaths from diphtheria and croup,

21

1,087

Deaths from scarlet fever,

294

5.6

.17

Deaths from measles.

133

2.6

.08

Deaths from cerebro-spinal meningitis,

271

5.2

.16

Deaths from whooping-cough.

217

4.2

.12

26

.5

.08

.015

.06

.009

.002

.3

.06

Deaths from puerperal fever,
Deaths from malarial

fever,

Deaths from erysipelas,

3

.

104

.

The usual observations upon
been omitted this year and the

2

the weekly mortality statistics have
foreo;;oing short table

cause information of the same character

is

form

The

in Section

IV. of these summaries.

containing the

The omission

essential statistics supplies their place.

is

made

be-

presented in a different
chief difference consists

in the fact that the information given in this section (I.) is entirely

voluntary, while that of Section IV.

is

required by statute.

The

population which furnishes the statistics presented in Section IV.
considerably larger than that embraced in Section
lations consist of the

more densely

I.,

is

but both popu-

settled parts of the State.

Meteokology.
The

principal points of sanitary interest in the meteorology of

Massachusetts for the year 1900 wore the following

The mean temperature

for the year

:

—

was above the normal.

That

of each month in the year was also above the normal, except in

March, April and May.

This excess in the

summer months prob-

ably accounts for the considerable increase in the death-rate from

No. 34.]
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cholera infantum in 1900.

An

763

examination of the records of the

Board for the past ten years shows that the mean temperature of the
four months June, July, August and Septeml)er for the years 1891,
1892 and 1896 was above the normal of these months, and in those
years the mortality from cholera infantum was excessive, while the
mean temperature of the same months in 1893 and 1895 was below
the normal, and in these months cholera infantum was less destructive than the average of a series of years.

The annual
tation,

rainfall

was but

little in

excess of the normal precipi-

or average of a long series of years, but

its

distribution

throughout the year was very irregular, that of the

months being greatly in excess of tlie average,
remaining months was, generally, slightly less.

first

three

Avhile that of the

STATE BOARD OF HEALTH.

764

[Pub. Doc.

II.

Fatality of Certain Diseases.
The following tabular statement has been published annually
and including 1891.

It consists of the statistics

since

presented relative

towns from
which annual reports have been sent by the local boards of health
to the State Board.
By comparing the deaths from each one of the four diseases
enumerated in the table with the reported cases, a fairly accurate

to the principal notifiable diseases in those cities and

estimate

may

be obtained of the fatality of these diseases.

should

It

be borne in mind, however, that the system of reporting cases

is

probably not quite so thoroughly carried out as the registration of
deaths, the latter having been in force for

Hence
little

it is

more than a

half century.

quite probable that the general Vitality percentage

is

a

too high for each disease.

Cases of Certain Infectious Diseases and Deaths from the Same as reported
Boards of ffeallh, Massachusetts, 1900.
DiPHTHKBIA
AND CROOP.

to

Local

Typhoid
Fevkb.

SCABLRT
Fbver.

CiTT OB Town.
Case*.

Deaths.

AcDibnet,*

Amesbnry,t

Cases.

Deaths.

Cases.

Deaths.

Cases.

1

11

2

26

210

33

Arlington,

56

3

Attleborougb,!

20

4

Belmont

13

2

4

Bevbrlt,

20

1

37

2

41

2

77

Boston,!

67

43
7

4,g77

637

1,710

181

730

143

2,756

Bbookton,

136

20

25

2

52

18

290

Brookllne

247

11

29

16

2

66

Oambridoe

926

72

178

111

16

138

Canton

2

2

* Bmall-poz, 3 oaiea.
X

Bmsll-poz,

1 case.

t

Whooping congb,

}

Bmall-poz,

4 oaiea; 1 death.

7 casea.

Deaths.

No. 34.]
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Cases of Certain Infectious Diseases and Deaths from the Same as reported
Continued.
Boards of Health, Massachusetts, 1900

—

765

to

Local

766

STATE BOARD OF HEALTH.
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Cases of Certain Infectious Diseases and Deaths from the Same as reported
Boards of Health, Massachtisetts, 1900
Continued.

—

to

Local

STATISTICAL SUMMARIES.
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Cases of Certain Infectious Diseases and Deaths from the Same as reported
Concluded.
Boards of Health, Massachusetts, 1900

to

Local

—

Ttphoid

Scarlet
Fevkr.

DlPHTIlKRlA

AND

CBODI'.

Fbvbr.

CiTT OR Town.
Cases.

Wellesley,

.

Westborough,

.

Deaths.

Cases.

I

Cases.

Deaths.

Deaths.

Cases.

9

6

5

17

25

7

11

3

WeBtfleld,

.

SO

10

9

WeBtford,

.

2

2

2

5

3

1

6

4

56

12

6

32

14

10

6

10

6

2

22

5

29

22

11

39

Weston,

West

Springfield,

Wliitnaan,

.

WllllamstowD,

.

Winchester,

WOBOBN,

.

Worcester,
Totals,

44

16

3

580

475

147

609

5,963

2,773

12,528

.

Percentage,

147

1,274

10.2

.

The summary of

5.3

458

9,954

is

as follows

same

cities

and towns,

—

1,274

10.2

Reported cases of scarlet fever,

5,963

Registered deaths from scarlet fever in the same

cities

and towns,

319
5.3

Fatality (per cent),

Reported cases of typhoid fever,

2,773

Registered deaths from typhoid fever in the same

cities

and towns,

458
16.5

Fatality (per cent.),

Reported cases of measles,
Registered deaths from measles

9,954
in the

same

cities

and towns,

167

,

Fatality (per cent.),

The number

:

12,528
in the

Fatality (per cent.),

1.7

of cities and towns contributing to this

was 80, or the same

24

16.5

the foregoing figures for 1900

Reported cases of diphtheria and croup,
Registered deaths from diphtheria and croup

Deaths.

as the

number

tal)le in

for the previous year.

the large cities are included, and the estimated

1000

Most of

number of their popu-

lation was about 75 per cent, of the entire population of the State.

The reported cases of diphtheria and croup were 01.5 per cent,
number than those of 1800, and the number of deaths

greater in

STATE BOARD OF HEALTH.
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about GS per cent, greater.
in

1899 to 10.2 in 1900.

[Pub. Doc.

The fatality had again fallen from 11.6
These figures compare very favorably

with the pre-antitoxin period, 1891-94, when the fatality was 28.3

per cent.

The reported

cases of scarlet fever were 16.2 per cent, greater

than those of the previous year, and the

fatality (5.3

also considerably greater, but was the same as the

per cent.) was

mean

fatality of

the previous nine years (5.3).

The reported

cases of typhoid fever were 14 per cent, in excess

of those of 1899, but the fatality (16.5) was less, and was also less
than the mean fatality of the nine years 1891-99, which was 18.9.

The reported

cases of measles were less than those of 1899, but

the fatality (1.7 per cent.) was greater than the

previous nine years (1.2).
The following table presents the
the ten years 1891-1900

:

—

summary

mean

fatality of the

of these statistics for

Beported Gases of Infectious Diseases in Massachusetts.
Diphtheria ayid Crotip.
[Pre- Antitoxin Period.]

1891.

No. 34.]
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The following

figures

[Pub. Doc.

present the fatality from diphtheria and

croup, scarlet fever and typhoid fever in England, as reported by
the Local

Government Board of England

1S90.
1

for the years

1890-1900

:

—

No. 34.]
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Falality of Scarlet Fever, Typhoid Fever aiid Measles in Massachusetts in two
Five-year Periods, ISOl-Uo aiul 1S9G-1900.
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III.

Official Returns of Notified Diseases Dangerous
TO THE Public Health, 1900.
The
oflScial

summary are those of the
returns of diseases " dangerous to the public health," made

figures presented in the following

Board of Health during the year 1900, under the proIn this act no disease
as being " dangerous to the public health " except small-

to the State

visions of chapter 302 of the Acts of 1893.
is

specified

pox.

Hence the State Board deemed

diseases which should be included in the

gerous to the public health."

They

it

necessarj^ to indicate the

meaning of the term " dan-

are the following

scarlet fever, measles, typhoid fever, diphtheria,

:

small-pox,

membranous croup,

cholera, yellow fever, typhus fever, cerebro-spinal meningitis, hydro-

phobia, malignant pustule, leprosy and trichinosis.

The whole number of cases of infectious diseases reported to the
Board in 1900, under the provisions of this act, was 32,600, which
Mere divided as follows
:

Reported
Reported
Reported
Reported
Reported

—

cases of small-pox,

104

.

cases of diphtheria and croup,

12,641

cases of scarlet fever.

6,396

cases of typhoid fever.

2,967

cases of measles,

10,507

Total,

The summary

1H93 (four
1894
1895
1896
1897
189H
1899

monthg only)

19(K)

Total,

.

32,615

for the eight years

1893-1900

is

as follows

No. 34.]
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Cases of Infectious Diseases reported

to the

1900.

Mouths.

State

773

Board of Health by Months

in

STATE BOARD OF HEALTH.
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The object of the foregoing table is to present the figures for each
month upon a uniform basis of comparison, month by month, so that
the relative intensity of prevalence of each disease is shown for each
month. The method also has the advantage of eliminating the apparent errors of computation arising from the unequal length of the

months.

The figures may be read as follows For example, the mean daily
number of reported cases of diphtheria and croup in January, 1900,
:

was 34.3; of

25.6; of typhoid fever, 4.5; and of
marked A) and the mean daily number
of reported cases of the same diseases for the whole year 1900 was,
respectively, 34.5, 17.3, 8.0 and 28.5.
Assuming a standard of 10
as a daily mean of each disease for the year, the ratios for January
were as follows: diphtheria and croup, 9.9; scarlet fever, 14.8;
typhoid fever, 5.6; and measles, 13.0.
(See columns marked B.)
That is to sa}^ for each 10 cases of diphtheria and croup reported
scarlet fever,

measles, 37.1 (see columns

;

daily throughout the year 1900, as a mean, there were 9.9 in January, 9.1 in February, 8.3 in March, etc.

appears from the foregoing table that the seasonal prevalence

It

of diphtheria and croup in the year 1900 showed a gradual decrease
until

to a

it

reached

maximum

its

minimum

November.

in

and then rose more rapidly

in July,

In 1899

reached

it

its

maximum

in

December. In the first nine months of 1900 the prevalence was
below the mean, and above it in the last three months.
Scarlet fever

creasing to a

mean

was

at its

minimum

of the year in the

in

maximum
August.

first five

prevalence in February, deIts

prevalence was above the

months, below

it

in the next five

months, and again above

it in November and December.
Typhoid fever was below the mean in the intensity of its prevalence
throughout the first eight months of 1900, rising rapidly to a maximum in October of nearly two and one-half times its mean prevalence.

Measles also prevailed with an intensity greater than the mean in
the

first

half of the year, having an intensity

great as the

mean

in

May, and

more than twice as
mean

falling to about one-tenth of the

September. It also remained with a low intensity throughout the
remainder of the year. The whole number of reported cases was
less by 1,848 than those of 1899, l)ut more than twice as many as

in

those reported in 1898.

The following

table presents the

eases reported to the

number of

Board from each

city

cases of infectious dis-

and town

in 1900.

Not

No. 34.]
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only was the number of reported cases materially increased when the
returns of the two previous years are considered, but the numl)cr of

reporting cities and towns was also largely increased.

ing cities and towns in 1898 were only 167

;

in

The

report-

1899 they were 219,

in 1900 the num])er had increased to 202.
These waves of recrudescence are of common occurrence everywhere, and may be partly accounted for by the constant accessions
of young children who have not been protected by an attack of one

and

of the infectious diseases which usually confer immunity
attack.

l)y

the

first

In those diseases, like typhoid fever, which for the most

part occur later in

life,

the

number of reported

cases in each year

is

much more uniform.
Cases of Infectious Diseases reported to the State Board of Health from
dred and Sixty-three Cities and Toxvns during 1900.

Two Htm-

.

.

STATE BOARD OF HEALTH.

776

to the State Board of Health from Two Hunand Toivns during 1900
Continued.

Cases of Infectious Diseases reported

dred and Sixty-three

Cities

[Pub. Doc.

—

u

Charlton,

Framlngham,

Chelmsford,

1

2

Franklin,

.

216

107

Gardner,

.

Chicopbb,

18

119

Gill,

Clinton,

33

144

Gloucester,

1

1

Chelsea,
Cheater,

Georgetown,

.

.

CohaBset,
CoIralD,

.

5

Concord,

.

18

Conway,

.

1

.

4

Danvers,

.

43

.

.

Granby,

.

Great Barrington,
Greenfield,

Dalton,

Dedbam,

Grafton,

Granville,

Cottage City,

Dartmonth,

.

Groton,

.

Groveland,
Hadley,

7

.

HamiltOD,

12

Deerfleld,

Hampden,

DennlB,

.

Hardwlck,

DIghtoD,

.

Harvard,

Douglas,

.

Harwich,

.

Dracut,

.

Hatfield,

.

Dudley,

.

HAVKRniLL,

Dunstable,

.

Hlngbam,

Dnzbnry,

3

Easthampton,

3

Holbrook,

£ait Longmead

8

Holden,

Hinsdale,

Edgartowo,
Egremont,

1

Eifiez,

2

Etebbtt,
Falrhaven,

Fall River,
Falmoutb,
FiTCIlBURO,

Foxborougb,

.

Holllaton,

IIOLYOKB,
Ilopedale,

Ilubbardston,

21T

102

1

8

Hudson,

T9

2

Hull,

Huntington,

4

2

103

lis

6

2

.

Hyde Park,
Ipawlcb,

.

.

.

.
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Cases of Infectious Diseases reported to the State Board oj Health from Two
dred and Sixty-three Cities and Towns duri7ig 1900
Continued.

—

EiDgBtOD,
Lancaster,

Lawrence,
Lee,

3

215

05

12

Mootagne,

31

NaDtncket,

290

Natick,

1

.

NeedbaiD,

14

.

18

3

Leicester,

2

New Bedfobd,

Lenox,

2

Newbury,

7

Newburtport,

8

Leominster,
Leveretl,

39

30

.

1

1

Lexington,

4

17

Lincoln,

.

Littleton,

82

New Marlborough,

7

2

10

360

Newton,

.

Norfolk,

.

1

349

111

2

North Adams,

17

31

Northampton,

80

55
6

Lowell,

.

164

85

Ludlow,

.

18

2

North Andover,

14

1

North Attleborough

11

5

2

14

Lunenburg,

Ltnn,

Malden,

.

Manchester,

415

127

233

137

163

454

5

25

33

9

Mansfield,

Marblehead,
Marion,

.

Marlborough
Maynard,

2

19

.

Medford,
Medway,

.

Melrose,
Mendon,

.

509

62

149

141

20

6

39

109

Norwell,

Orange,
Orleans,
Otis,

Oxford,
Palmer,
Paxton,

Mlddleborough

8

Peabody,

52

Millbury,

.

26

Minis,

1

Milton,

.

20

Monson,

.

6

23
37

Norwood,

9

.

1

22

Norton,

Merrimac,

Milford,

.

Oakham,

2
2

5

Northbridge,

Northfleld,
8
1

20

Northborough,

North Brookfield,

4

5

Medtield,

119

Pelham,
Peppercll,

Petersharn,

Pjttskield,
Plymouth,

23

8

Hun-
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List of Towns from A^HICH xo Reports
I.

[Pub. Doc.

were received.

Town having a Population of More than 5,000.
Methuen.

Towns having a Population of More than 1,000

II.

but Less than

5,000

Ashburnham,

East Bridgewater,

Bourne,

Easton,

Mattapoisett,
Ra3-nhani,

Chatham,

Hanover,
Hopkinton,

Rehoboth,
Tewksbury.

Cheshire,
Clarksburg,

in Each.

— 14.

Marshfield,

III.

Towns having Less than 1,000 Bihabitants.

Alford,

Holland,

Prescott,

Ashby,

Lakeville,

Richmond,
Rowe,

Bernardston,

Lanesborough,

Buxborough,

Ley den,
Longmeadow,

Carlisle,
Chesterfield,

Lynnfield,

Russell,

Rutland,
Savoy,
Shutesbury,
Southwick,
Stow,
Sunderland,
Tolland,

Chilruark,

Mashpee,

Cumruington,
Dana,
Dover,
Easlham,'

Middlefield,

Enfield,

Montgomery,
Mount Washington,

Tyngsborough,

Nahant,
New Ashford,

Warwick,

Middleton,

Monroe,
Monterey,

Erving,
Florida,

Gay Head,

Wales,

Washington,
Well fleet,
Wendell,

Goshen,
Gosnold,
Greenwich,

New
New

Halifax,

Peru,

West Stockbridge,
West Tisbury,

Hancock,
Hawley,

Phillipston,
Plainfield,

Whately,
Windsor,

Heath,

Plympton,

Worthin£:ton.

The following towns
diseases

1900:

—

Salem,
North Reading,

— 66.

sent notices to the Board that no infectious

had been reported within their limits during the year

Ashiield,

Charlemont,
Freetown,

A

Braintree,

Hanson,
Pembroke,
Provincetown,

Sandwich,
Seekonk,
Tisbury.

supply of postal cards for the purpose of report in<»: infectious

diseases to the State Board of Health, as recjuircd by statute, will

be forwarded to any local l)oard of health on ap[)lication to the Secretary of the State Board,

Room

141, State House, Boston.
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IV.

Official Returns of Deaths in Cities and Large
Towns (Chapter 218, Acts of 1894).
The following summary comprises the results obtained from the
tabulation of the returns required by chapter 218 of the Acts of
1894, wherol)y the board of health of each city and populous town
is directed to send to the State Board of Health an annual statement of the deaths in such city or town upon a 1)lank form furnished
by the State Board.
The whole number of cities and towns included in this list is 94.*
The total population of these 94 cities and towns by the census of
1900 was 2,364,773, or 84.3 per cent, of the total population. The
total gain in the reporting population over that of 1899 was 330,115.
The taking of the United States census of 1900 has added five
towns to the list of places having a population of more than 5,000
in each during the iive years which have elapsed since the takins^ of

the State census of 1895, viz., Amherst, Great Barrington, Nor-

wood, Wellesley and Winchendon.
Pittslield and Northl)ridge,
which did not report in 1899, have each joined the list of reporting
cities and towns, so that every city is now included in the list.

On the other hand, two towns, Millbur}^ and Rockport, each of
which had more than 5,000 inhabitants in 1895, had so far diminished
as to fall below 5,000 in their populations in 1900, Millbury dropping from 5,222 to 4,460 and Kockport from 5,289 to 4,592.
The net gain by addition of new towns to the list and by the
reporting of two which had not hitherto reported was 46,185.
The whole numlier of deaths registered in these towns in 1900
was 43,192, and the death-rate as calculated from the census popuand towns was 18.26 per 1,000 of the
living population, that of the preceding year having been 17.26 per

lation of the reporting cities

1,000.

The mean

death-rate of the State for the

fifty

years ended

Dec. 31, 1900, was 19.22.
Sexes.

— The number of deaths of males was 21,669, or 50.1

cent, of the
•

whole numlier of those whose sex was known
The town

of

Montague

failed to

make

the necessary return for 1900.

;

per

and the
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deaths of females were 21,509, or 49.9 per cent.

There were 14 in
which the sex was not stated in the returns.
Ages.
The deaths by four groups of ages were as follows

—

Ages.

:

—
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These percentages

differ

but slightly from the

783

mean

of several

years, which shows the highest mortality in the third quarter of
the year.

The
in the

l)age

In 1899 the highest mortality was in the

following table,

774

in Section III. of these

By

this

quarter.

is

summaries, relating to disease noti-

method the errors which are due
the length of the months are eliminated.
fication.

first

more accurately shown
the method employed being explained on

intensity of the seasonal death-rate

to diflerences in
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Causes of Death.
Table HI. presents the mortality of the

cities

and towns embraced

in this summary, classified by causes of death for the year 1900.
The same figures are again presented in a condensed form in Table

IV., wherein the comparative mortality from different diseases and

groups of diseases for the past five years may be examined.
An examination of Table IV. on page 796 shows that the general
death-rate in these reporting cities and towns had risen again in
1900, but the increase had not raised the death-rate to the average

This rise in the general death-rate appears
due to the increase in the mortality from infectious dis-

of a long series of years.
to be chiefly
eases.

Out of

eight principal infectious diseases

named

in the last

report (consumption, measles, scarlet fever, diphtheria, whooping-

cough, typhoid fever, puerperal fever and cholera infantum), the
death-rate from each of these causes had increased, except that of

typhoid fever, in which there was a slight decrease.

The combined

death-rate per 10,000 of the population from these

eight causes for the six years (1895-1900) in the cities and towns

included in this report (about five-sixths of the total population of
the State) was as follows

:

—

Combined Death-rate from Eight Principal Infectious Diseases.

Tkab.
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of a census year,

it
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seems best as a matter of uniformity to publish

the table in the same form as in previous intercensal years.

The changes

in the death-rate

from consumption, typhoid fever

and puerperal fever (see child-birth in report of 1896, page 804)
have been quite fully treated in the report of 1896. To these may
be added the later comments on the changes in the death-rate from
diphtheria, which appear in the figures of the past live years.

The following preventable causes of death, consumption, measles,
scarlet fever, diphtheria,

whooping-cough, typhoid fever, puerperal

fever and cholera infantum, together constituted 27.2 per cent, of

the total mortality in 1894, but had fallen off to 24.2, 24.2, 21.9,

21.1, 20.4 and 22.3 in the six succeeding years, while the principal

acute lung diseases, diseases of the heart, brain, kidneys, cancer,

and accident had increased from 35.7 per cent, of the

suicide

total

mortality to 36.9, 36.9, 38.5, 39.2, 40.2 and 38.6 per cent, in the

same years.
This increase of 1.9 per cent, in the former group

anced by a decrease of 1.6 in the

These

all

latter

is

nearly

l)al-

group.

combined constituted the greater part of the total morseven years 1894-1900, and of the diseases
the talile entitled the " Balance of Mortality," in the

tality in each of the

specified in

annual report of 1896, page 812.

The most

notai)le

changes in the figures of Table IV. are the slight

rise in the death-rate

1899.

The

from consumption, as compared with that of

death-rates from scarlet fever and measles were greater

than they were in any of the previous five years, while that of diphtheria

was greater than that of any year since 1896

.

(This death-rate,

however, should not be confounded with the fatality of diphtheria
ratio of deaths to cases

now

— which has steadily

less than half as great as

it

then was.)

—

1894 and is
The death-rate from

fallen since

whooping-cough was greater than that of 1899, but less than that ot
1898.
The death-rate from tyi)hoid fever was less than it has ever
)een since the beginning of registration
The death-rate from cholera
infantum was greater than those of 1899 and 1897, but loss than
those of 1898 and 1896.
I

.

.
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Table
Population of

Cities

[Pub. Doc.

I.

and Large Towns.

{Census

of

1900.)

Population

Reporting CizrEs and Towns.

for

Reporting Cities and Towns.

1900.

Adams,

11,134

.

Hudson,

Amesbnry,

.

9,473

Hyde Park,

,

Amherst,

.

6,028

Lawrence,

.

Aodover,

6,813

Leominster,

.

Arlington,

8,603

Lowell,

.

7,061

Lynn

Athol,

.

Attleborotigh,

11,335

Maldbn,

Beverlt,

13,884

Marblebead,

Blacketone,

6,721

.

Boston,

560,892
5,981

Melrose,

Brldgewater,

6,806

Metbuen,

.

Brookline,

Cambridge,

40,063

Middleborough,

19,935

MUford

91,886

Milton

Chelsba,

34,072

Natick,

Chicopee,

19,167

New

Clinton,

.

.

".

13,687

.

Medpord,

BraiDtree,

Brockton,

.

Marlborough,

.

.

.

.

.

Bedford,

Newburtport,

.

.

Newton,

Concord,

6,652

Danvere,

8,542

North Adams,

.

Dedbam,

7,457

Northampton,

.

5,603

Nortb Attleborougb,

Eastbampton,

Everett,

24,336

Fall River,
FiTOHBDRO,

104,863
.

Framlngbam,

North Brooktield,

81,531

Norwood,

11,302

Onuige

Franklin,

6,017

Gardner,

10,813

Poabody,

Gloucebtbr,

26,121

Pittsfikli),

OraftoD,

Palmer,

.

4,869

Plymouth,

Great BarringtoD

5,854

Qui no Y,

Greenfield,

.

7,927

Reading,

IIavehhill,

.

37,175

Dlngbam,

5,059

HOLTOEE,

46,712

.

Northbridgo,

.

.

.

.

Revere
Rockland,

Salem,

.

.

.

,

.

.

.
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Death-rates per 10,000 {1896-1900).
Deaths from Specified Causes, 1000.
Deaths per 1,000 from All Causes, 1896-1900.
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HEALTH OF TOWNS.
The following

extracts have been

made from such published

re-

ports of local boards of health as have been forwarded to the State

Board for the year 1900.
The prominent topics which have been noted

in these reports are

the increased prevalence of diphtheria during the past year, and the

need of isolation hospitals for infectious diseases

in those cities

and

towns where they have not yet been provided.
Another important topic is the growth of the local health labora-

large

tory.

The establishment of

the bacteriological laboratory of the

Board of Health in 1895 was soon followed by others in the
principal cities.
While the State Board still offers facilities for
the examination of material sent by local boards for the diagnosis
of disease, the establishment of laboratories by local boards has relieved the State Board of those which would, in time, have proved
State

to be a serious burden.

At

formed by the State Board

present the
is

work of

large share of the material forwarded to the
])laces in the

this character per-

quite widely distributed, but a very

metropolitan district.

Board comes from

In a few instances, local boards

of health, at a considerable distance from Boston, as in the case of
Springfield, have given material assistance to towns in their

neighborhood.

has established a well-equipped
l)actcric)logical

own

In this city the agent of the local board of health

work

is

laboratory, w^here chemical and

performed not only for the city of Spring-

many other places within a radius of fifty miles.
The following numerical statement of bacteriological work has

Held but also for

been compiled from the published reports of local boards of health
for the year

1900:

—

800
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of this as exact as
the

we should

like to

have them, and

801
this will

be demanded

coming year.

The law should be enforced

that

no pupil could enter the public schools

until he or she has been vaccinated.

Andover.

The following

report of an inspection

made by Dr.

F. L. Morse, medical

inspector of the Board, relates to an epidemic of diphtheria
at Andover in the spring of 1900

:

—

which occurred

On March 15, Mr. X., a milkman residing in North Reading and selling milk in
Andover, came to this office with the statement that a number of cases of diphtheria had appeared among customers using his milk, and, as a certain suspicion
rested upon the milk as the cause of the disease, he desired an investigation made.
After communicating with the local board of health of Andover, I went there on
March 19 to ascertain the origin of the cases, if possible, and to institute methods
to pi*event its further spread.

case to appear which was recognized as diphtheria was on February
boy six years of age, who attended the Dove school. The exact origin of
his infection cannot with certainty be stated, but it is known that his teacher was
ill with tonsilitis on February 7, and that soon after her return to school he was
taken ill. No cultures were taken from her throat, and it is possible that diphtheria germs may have been present, and not have disappeared at the time slie

The

first

23, in a

resumed her

duties.

Following the appearance of this case in the Dove school, eight other children
attending the same school were taken ill with the disease, the last one having been
taken ill on March 15. On further investigation it was found that fourteen of the
remaining cases obtained their milk from Mr. X. He supplied milk to two boarding-houses where a large number of students of the Phillips Andover Academy
boarded, and ten of these students subsequently came down with the disease.

Three of the remaining cases are also known to have had access to Mr. X.'s milk,
and one of the latter cases also worked in the rubber shop located in the town.
He was taken ill on March 3, and on March 7 two other cases working in the same
Of
factoi'y were also taken ill, probably by direct infection from the first case.
the remaining fourteen cases, eight of them were among school children attending other schools, and six among patients from whom it was not possible to learn
the origin of their infection.

After conference with the local board of health,

it

was decided

to

temporarily

and also that the two boardinghouses above mentioned, after tlie cases present in them had recovered, be thoroughly disinfected with formaldehyde.
In regard to Mr. X.'s milk supply no definite information could be obtained
pointing to a recent case of diphtheria at the farm or among those who had the
close the

Dove school and thoroughly

care of distributing the milk
tributed the milk

;

but about three weeks later the hired man who disill with diphtheria, and transferred to the
It is

not possible to state whetlier or not the

dormant in his throat while he was at work and distribthe families where cases subsequently appeared, for at that time

of the disease lay

uting the milk to

it,

was himself taken

Boston City Hospital for treatment.

germs

disinfect

STATE BOAED OF HEALTH.
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he showed no indications pointing

from

his throat

to the illness,

[Pub. Doc.

and consequently no cultures

were obtained.

Following the directions above given, the epidemic came to a close, and only
one case of the disease appeared after March 20. The board of health was further advised not to release the qiiarantine

been obtained from the

thi-oats

upon cases

until negative reports

had

by bacteriological examination.

Arlington.
In diphtheria, while the mortality was only six per cent, (in marked contrast to that of forty-five per cent, before the

ber of serious cases was large.

days of antitoxin), the num-

was extremely severe.
Twenty-one families were affected with the latter disease, and forty families
with diphtheria. These families were widely scattered, and not supplied
by the same milkman. Occasionally there is a year when contagious diseases
seem to be widely epidemic. Such a year has been the past, for not only
Scarlet fever also

has Boston been unusually affected, but nearly every suburb within miles
of this centre.

It has

been suggested that one cause of the prevalence of

these diseases in Arlington

but

many

is

ours, and yet their

amount

town

the large area of fertilized ground ia

of the neighboring towns and cities have suffered

;

much more than

of fertilized ground consists only of their public

gardens and private flower beds.

The

sanitary conditions of the town were never so good as during the

Sewers have been extended, many cess-pools abandoned, and
Antitoxin has been
if not perfected.
very freely used in the treatment of all diphtheria cases, and with the most
gratifying results.
Only three cases have died, and one of these was
past year.

unsanitary conditions improved,

all

practically

In

made

all

beyond help when medical aid was

first

summoned.

cases of contagious disease the public ought to be governed by rules

for the limitations of such diseases, based

on the

scientific investi-

gations of the best medical minds of the day.

Co-operating with the school bokrd, a medical inspector of schools has
been appointed, whose duty it is to daily inspect each school and temporarily
suspend any suspects of contagious disease.
During the past year there has been considerable discussion regarding
the keeping of swine within the limits of the town.

The Board has

care-

making personal
kept, and have required a

fully considered all complaints in relation to this subject,

inspections of
strict

all

places wliere such animals are

compliance with the town by-laws.
Atiiol.

The town has been

particularly free from infectious or contagious diseases

during the year, and there has been no epidemic.

The contagious

diseases

reported have been isolated cases, and have occurred in various sections of
the town, there having been but few cases in any one locality.
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The Board has consulted with the school authorities, and special care is
exercised in the promiscuous use of school supplies, so that there will not
be a dangerous interchange of these among the pupils, especially as regards
the use of pencils, etc.

The owners

of bakeries

have been notified that they must keep their

such condition as conforms with the requirements of the law,
premises
and notices containing the laws regarding bakeries and persons employed
in them have been posted in all the bakeries of the town.
in

Belmont.

We

have been very fortunate in being able to send to the Waltham
ill with diphtheria, thereby insuring thorough

Hospital a number of patients

Through the

treatment and minimizing the chances of further contagion.

co-operation of the school committee and the superintendent of

great care

is

schools

being exercised to prevent spreading of this disease by the

school children.

Through

united action of the Cambridge and Belmont boards of

the

health the channel of Wellington Brook has l)een widened, straightened and

deepened from
point where
mile.

As

it

its

mouth, where

it

enters Little River in Cambridge, to the

Avenue
work, some

crosses Concord

a result of this

in

Belmont, a distance of over a
land in Belmont,

thirty acres of

which have been under w^ater most of the time for the past ten years, will be
In some places the water in the vicinity

available for farming next season.

of Hill's Crossing has been lowered over three feet.

BEVKIiLY.

October quite a number of cases of typhoid fever were reported.
The board caused an investigation to be made. Dr. Morse of the State
Board was notified, and a separate investigation of each case was made.
It was found that a large majority of all the cases reported had obtained
Early

in

from one party outside of the city. It was found that
had one case of typhoid in his family, and from one place where
he had obtained a supply of milk there were five or six cases of typhoid.
It was deemed desirable to immediately cut off this supply of milk from
being delivered here, and that party was at once notified to discontinue
their milk supply
this party

delivering milk in this city until further nolicc.

The

result

was apparent,

as only three cases were reported during the remainder of the month, two
of which could be traced to the

The following

same source.

report of Medical Inspector

Morse

of typhoid fever which occurred at Beverly in the
DuriiTg the latter part of September and

tlio

relates to an

fall

of IHOU

:

—

epidemic

from the
was apparent that

early part of October,

week)}' rt'ports of infectious diseases received at this

office, it

an unusual number of cases of typhoid fever were present

in the cities

of Beverly
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and Salem, and on October 4 an investigation was begun

to

[Pub. Doc.

determine

tlie

origin

of the eases.

The

attention of the local board of health of Beverly had been called to those
and a partial investigation had been made by them, with the discovery that
a majority of the patients ill with the disease had obtained their milk from one
supply. With this information at hand the investigation was pursued upon these
lines, and it was found that, of twenty cases of the disease appearing in Beverly
and six in Salem, twenty-two of them obtained milk from one dealer. Of the four
remaining cases, probably one of them contracted the disease while out of town
on a vacation, and concerning the other three no information could be obtained
cases,

relative to the source of their infection.

A visit was made to A.'s farm in the town of Ipswich, he being the milkman
supplying these families. He had six cows at his farm, yielding about fifty
quarts of milk daily, which he distributed to families in Beverly and Salem, ni<ist
of his trade, however, being in the first-named city. As an auxiliary supply, he
obtained four cans from B.'s farm and one can from Mr. C. All of this milk
obtained from these different sources was mixed, with the exception of one can,
which he supplied to a family by the name of D., and which was milk obtained
from his own cows. Upon questioning him in regard to the presence of typhoid
fever at his home,

was ascertained

that he himself had been ill with the disease
and that at the present time his son, twenty-one years
of age, was ill with the disease, having gone to bed on September 18. It was a
part of the son's duty to assist his father in the collecting and delivery of the
milk, and it was noted that several days preceding his going to bed he was in a
somewhat weakened condition, probably from the invasion of the disease. It
Avas further ascertained that at Mr. B.'s farm seven cases of typhoid fever were
present, the first one coming down with the disease on September 11. The six
other cases came down on or about the 20th of the month, which would indicate
that the infection of the latter was obtained directly from the first patient.
The well at Mr. A.'s house had been dry since the 1st of August, and he
obtained his water temporarily from Mr. E.'s spring near by. A sample of iliis
water was obtained, and found upon analysis to be polluted. At about the same
time in August the well at Mr. B.'s farm became dry, and he temijorarily used
water obtained from a spring in a field some eighth of a mile distant from his
house. The water from this spring had a distinct odor of sewage, and upon
it

fifteen years previously

;

it was found to be polluted, but not to such an extent as the odor of the
sewage would indicate. Samples of water were also taken from Mr. F.'s farm
and Mr. G.'s, where a temporary supply was also obtained, and both of these wells
were found polluted.
The first case at the B. farm was a boy nineteen years of age, who assisted his
father in milking and supplying the milk to Mr. A. and it is a significant fact
that at the same time a relative of his visiting the house and using the same spring
water was afterward taken ill at his home with the disease, thus confirming the

analysis

;

supposition that the original infection existed on this farm.

were informed of the
prevent tlic furtlior spread
only one other ctisc; developed

Tlic boards of health of Salem, Beverly and I]>swich
results of the investigation,

of the disease, with
in the

tlie

and each took measures

result that after Oetoijer 11

to

town of Beverly, and that one could not be attributed

milk supply.

to this particular

HEALTH OF TOWNS.

No. 34.]

sOo

Black STONE.

The following

report of Medical Inspector

Morse

relates to an epidemic

of typhoid fever which occurred at Blackstone in the fall of 1900

:

—

September the board of health of Blackstone, through
Board of the appearance of a
number of cases of typhoid fever in the village of Rlillville, and requested that
During the

latter part of

their representutive, Dr. Melifant, notified this

an investigation be made in regard to their origin.
On September 20 I made a visit to the town and a personal visit to each of the
patients who had the disease. The local board of health had been negligent in

Board the appearance of all infectious diseases, as required by
chapter 302 of the Acts of 1893, and the attention of the board was called to this
omission, and a request was made that in the future all cases of infectious
rei^orting to this

diseases should be duly reported.

or no attention

was paid

It is

apparent at the present time that little
no such reports have ever been

to this I'equest, for

received.

From

it was found that nineteen patients were
had gone to bed since September 6, when tlie
Two other cases developed on the 7th, two on the 11th, two
first case appeared.
on the 12th, four on the 13th, two on the 14th, three on the 15th and one each on
the three following days. It was apparent, therefore, from the dates obtained,
that the infection was of continued duration rather than one of limited extent. It
was also determined that the milk supply was not at fault, for all of the patients
had no common supply. The village of Millville has no public Avater supply,
and the drinking Avaler is obtained, usually for each house or group of houses, by
wells located upon the premises. The water supply of the rubber factoiy, in
which it was found upon inquiry that all of the patients worked, was obtained
from a driven well located in the factory yard and adjacent to the Blackstone
River. A sample of water was taken from this well, and upon analysis was
found to be considerably polluted, and not subsequently purified in its passage
through the ground. The rubber factory was closed from August 4 to August 1.5
ill

an investigation of these cases

with typhoid fever,

all

of

whom

on account of a lack of business.
again on September

On

the latter date

it

w.is reopened, but closed

and including September 20, it has
been closed. All of the patients, therefore, used the well water at the factory
during the time from August 1.5 to September 8, and from the subsequent
date of their going to bed it can be readily seen that this period corresponds to
the incubation period of the disease. The fact that no other cases of the disease
appeared in tlie village except those employed in the rubber shop, although they
were exposed to other possible common sources of infection, would indicate that
the cause of the disease was to be found at the rubber shop; and the pollirted
well water supplied to the employees was determined as the probable source of
8,

since

which time,

to

infection.

In connection with the investigation, five other samples of water were
at the

houses where the patients lived.

obtamed
These were subse(iuently analyzed, and

were found to be pollntctl to a considerable exti-nt, but some of
them were, however, subsequently purified in their passage through the ground.
The board of health was informed of the result of the investi<ration and of the
in every instance
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analyses of the samples of water obtained, and advised to adopt measures to prevent the fm'ther development of the disease.
In view of the fact that no eases of an}' infectious disease have since been

reported from this town,

it is

of typhoid fever developed

;

impossible to state whether or not an}' otiier cases
but the probable somve of pollution having been

pointed out to the boai'd of health,

I'emained for them to I'emove such source of

it

infection.

Boston.

A

statement of the sanitary condition of the city, as called for, may be
approximately given by a brief review of the changes Avbich have taken
place within a few years and the conditions as they exist to-day.

The water supply of Boston is well provided for. It is of good quality,
ample in quantity, and well protected by law against the danger of pollution, and with the most trustworthy custodians.
The food supply is in abundance, of excellent quality and under good
The principal markets are kept scrupulously neat, and are a
supervision.
Meat, fish, fruits and vegetables arrive in the city in
credit to the city.
better condition

now than

ever before.

Some

small markets, pedlers on

the streets and Saturday evening venders of meats and other provisions are

and trustworthy, and continue to need particular watching. The
It is faithfully watched by the Bureau of
Milk Inspection, and all places for its production, detention and sale are now
under regulations of this department and watched with care. Owing to
the unsatisfactory condition of the milk drawn from cows in the sale sheds
at Brighton on Tuesdays and Wednesdays of each week, and the difficulties in the way of securing anything like cleanliness in handling it, the
less neat

milk supply was never better.

Board was compelled to order all such milk to be turned into the public
sewer as soon as draAvn. Since the order was issued no such milk has
been used as food from that place.

The

abattoir in Brigliton

is

the only

slaughtering of animals for food, and this

trustworthy inspector,

who

is

place
is

left

in

the

city

for

the

provided with a competent and

on constant duty at that place.

Offensive trades and employments have been regulated and

made

less

noisome and dangerous. Bone-boiling and fat-rendering establishments,
lime kilns, phosphate works and a variety of other offensive trades are less
in number, and nearly all have undergone such modifications as to be comSoap factories and
paratively unobjectionable and rarely complained of.
gas plants have ceased to be intolerable nuisances and have become inoffensive manufactories,
In the last fifteen years 8,889 privy vaults have been discontinued

by

order of the Board, and only rarely has one been built during this time, and

The same is true to nearly the same
now allowed only in tlie absence of sewers

then only as a i)ractical necessity.

extent with cess-pools, which are

and for surface water.
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Dead animals, such as horses, mules,
moved from the city without expense, on
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pigs and goats, are quickly renotification to the proper parties.

Eighty-three old stables, which were practically worn out and unfit for
repairs or so badly situated as to be a serious annoyance to occupants of

other buildings, have been removed by order of the Board during the last

Other stables have been vigorously altered to conform to
Stables are now permitted only upon conditions for better sanitary construction and care, and the storing of manure
on the premises for more than twenty-four hours will soon be prohibited.
four years.

reasonable sanitary conditions.

The

paved than formerly and somewhat cleaner,
and uneven on the surface for economical and
comfortable use or for the economical and necessary cleaning.
The "lanes," " alleys " and " courts" of the city are generally in a bad
streets, although better

are nevertheless too rough

sanitary condition, and subject to a great deal of complaint.

These places,
and no
one assumes the care, as a rule, until forced by order of the board of
health or the courts.
A small improvement in these private alleyways has
taken place within a few years. Under a law passed a few years ago the
city has laid out and paved a few of these alleyways at the expense of the
abutters, and the city is made responsible in the act, for keeping such
alleyway " free from any substance which is liable to cause sickness or a
nuisance." This is a singular way of saying that the city must keep them
clean, if that is what was intended.
The tenement-house population is large, and composed generally of a
nominally private, are receptacles for

class of

persons

who

are too

all

sorts of waste material,

poor or otherwise

and healthful conditions. This
and Boston does not differ greatly in

cleanliness
city,

large cities.

A

is

this respect

very large amount of our work

houses, and a fair

amount of improvement

indisposed to promote

a great

is

drawback in any
from most other

done

in

the tenement

in their conditions

can be seen

as a result.

The lodging houses and their occupants have been most radically changed
from the unwashed tramp in his day clothes, sleeping on the floor, on setand overcrowded places; we
have clean, light and ventilated dormitories, supplied witii such necessary

tees or filthy beds, in unclean, unventilated

furnishings and conveniences and under such rules and care as health and
cleanliness require.

owing

The number

of lodging houses has greatly diminished,

to stringent regulations.

Barber shops had become

in

many

instances unclean, and for want of

proper sanitary care had become a source of danger to health.

They have

been placed under regulations, greatly improved, and are under constant
supervision.

The plumbing and

gas-fitting in buildings have been brought to a higher

standard of excellence, which has diminished the risk to
increased the healthful conditions.

life

and greatly
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greatly relieved from the ingress of sewage and

other wastes, and are gradually improving.

The

tide

water

have been considerably reduced in area by

flats

filling.

whole than formerly, but in places
the condition of the flats at low tide is bad, needs attention and will be
mentioned elsewhere in the report. There are still some drains discharg-

Those remaining are

less offensive as a

ing overboard from private property, but these drains are being cut off as
fast as practicable.

Vacant lots are much less used for the deposit of rubbish and filth than
was formerly the case, and the means for making owners clean them up
are

much

greater.

Mortality.

— The total

number

of deaths for the year

increase over the previous year of 511 deaths.
in the middle of the year is 560,892.

culated on this population,

is

The

— an

was 11,678,

The population by census

death-rate for the year, as cal-

20.82 per 1,000 inhabitants.

This rate

is

more by .70 than that of tlie previous year, and with three exceptions the
lowest on record.
During the past year the board adopted and published new regulations in
regard to barber shops, ice dealers, the slaughter of poultry, refuse and
manure removal, milk, contagious diseases, the spread of glanders by
horseshoeing shops, the storage of rags and other refuse, offensive trades,
public funerals.

The following regulations

in regard to the sale of ice

Ordered. That each and every party selling ice in Boston

nature of the chief clerk or other responsible officer of the

were adopted
fill

:

—

over the sigand return to the

out,

part}',

board of health at its office, Old Court House, Boston, Mass., on or before June 1
of the year, a blank of the following form
1. Giv'e the name and situation of each and every river, brook, pond or lake
:

from which you cut
from each.

—

and the approximate number of tons you cut annually

ice,

Give the name of each and every paily from whom you take ice to sell, and
number of tons taken annually from each.
3 (live the situation of each and evisry storehouse, depot, agenc}', railroad
terminal or other place from which you take your ice into vehicles for distribution
2.

the approximate

in

Boston.

Give the name of each and every party distributing ice in Boston, to whom
you regularly or occasionally supply ice, and the approximate number of tons
4.

supplied to each.
5.

Do you

C.
7.

Do you
Do you

you sell as " For drinking
be used for drinking" ? etc.

classify the ice

purposes only, not

to

sell "

snow

flood

your

2^"i'Poses," "

For cooling

ice " ?
ice field ?

8. Do you have chemical analyses made for you of the watei' used or of the ice
therefrom ?
9. Do you take precautions to maintain your sources of supply in good, clean
and wholesome condition, ami, if so, what?
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to milk

:

—

No

milk drawn from a cow in the city of Boston within forty-eight hours after
is brought into said city shall be sold or used for human food, and all
milk drawn from any cow within forty-eight hours after said cow is brought into
said city shall be destroyed within one hour after it is drawn from the cow.
said

cow

— At a meeting of
was amended so as to read as follows —
ContagioiLS Diseases.

the Board of Health, Dec. 24,

1900, the regulation respecting contagious diseases, adopted July

1,

1895,

:

"Whoever is infected with small-pox, scarlet fever, diphtheria or croup, shall
immediately proceed to some isolated place or room designated by the board of
health, and no jjerson who has been so affected shall leave such place or room,
and no article shall be removed from such place or room, until the board of health
shall certify, in writing, that all danger of communicating such disease to others
is

passed.

Every parent or guardian of any

child or

ward infected with small-pox, scarlet
ward to be con-

fever, dii^htheria or croup, shall immediately cause such child or

veyed to some isolated place or room approved b}' tiie board of health, and no
parent or guardian shall permit such child or ward to remove from such place or
room until the board of health shall lind and certify, in writing, that all danger
of communicating such disease to others has passed.

No person other than the attending physician, nurse and agents of the board of
health shall enter anj- apartment or other place set apart for the treatment of
small-pox, scarlet fever, diphtheria or croup, until the board of health shall cerwriting, that such apartment or place has been satisfactorily disinfected.
person having the care of any other person who has been aftected with
small-pox, scarlet fever, diphtheria or croup, shall advise or permit such other
tify, in

No

person to leave any place designated by the board of health as a place of isolation
of such infected person before said board of health shall have certified; in writing, that such person can leave such designated place without

No

who

danger

to others.

attendance upon any person who has been infecli d
with small-pi)x, scarlet fever, diphtheria or croup, sliall advise or knowingly perphysician

has been

in

mit sucli person to leave any |)lace designated by the board of health as a place
of isolation of such infected person before said board of health shall have certified, in

writing, that such infected person can leave such place without danger to

others.

In cases of small-pox,

all

peared, and the patient and

from

crusts resulting

from the pustules must have disap-

all

infected articles be disinfected before being released

all

traces of desquamation nuist

isolation.

In cases of scarlet fever,

have disappeared, and

the patient and all infected articles be disinfected before being released

from

isolation.

In cases of diphtheria, all traces of the false membrane must Iiave disappeared,
two consecutive negative cultures from both nose and throat be obtained (the
secontl one to be obtained by an agent of the board of health), and the patient
and all infected articles be disinfected before beinor released from isolation.

.
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Horseshoeing Shojys.

— Whereas, the board of

health
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is

of the opinion

that walls, hitching-bars, chains and ropes in horseshoeing shops to Avhich

animals affected by a disease
ble to

known

as glanders have been secured are

become the means of spreading said disease

lia-

to healthy animals sub-

sequently secured to such walls, hitching-bars, chains and ropes,

it

is

therefore Ordered, that the walls, hitching-bars, chains, ropes or otlier

apparatus in horseshoeing shops to or by which horses

may

at

any time be

secured shall be thoroughly disinfected by the proprietor of such shops
with a

per cent, solution of chloride of lime at the close of each day's

five

business.
Disinfection.

— The following table shows the work of disinfection during
—

the year at the expense of the department

:

number of houses after,
number of houses after,
Phthisis, number of houses after,
Measles, number of houses after,
Small-pox, number of houses after.
Chicken-pox, number of houses after,
Cancer, number of houses after,
Typhoid fever, number of houses after,
Glanders, number of houses after.
Diphtheria,

Scarlet fever,

.

.

.

.

Bedding,
Books,

etc., lots,

.

lots,

Clothing,

etc., lots,

Carriages,

School-houses,

Rooms

disinfected,

Materials used

:

—

.

.

.

....
....

Formaldehyde, forty per

cent, solution (gallons),

Alcohol for heat (gallons),
Chloride of lime (pounds),
Bi-chloride of mercury (pounds),
.

.

Chloride of sodium, in mixing (pounds),

Nuisances abated,

Hospital for Consumptives.
reports of

all

4,977
1,710

685
71
7
11

14
7

205
112

358
135
31

105
13,798

2,897
1,481

55,624
1,175

1,200

17,882

— A year ago the board of

health called for

cases of consumption affecting the lungs and throat, with a

view of isolating as many of the cases as might seem best, giving instrucThe work
tions to all, and disinfecting after every removal of such a case.
has progressed favorably, with the aid and approval of the medical proThe one thing lacking in making this work
fession and the community.
more effective is a well-located and accessible hospital for patients in the

advanced stages of the disease, and where the necessary treatment and
security against the spread of the disease cannot otherwise be obtained.

On May

1,

1900, the board issued a circular to consumptives and those

living with them.
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School-hou.tes.

— At the request of

the school committee the board

an examination of the sanitary condition of
reported upon the same.

Medical Inspection of Schools.

811

the

all

made

school-houses, and

— The system of school inspection inaugu-

rated in Boston several years since has gradually been adopted by other
cities

and States, and

is

now

generally recognized as most important in the

early discovery and treatment of infectious diseases, and also in pointing

out

many

other diseases and disturbing physical conditions in the public
review of this work by the superintendent of public schools, in

A

schools.
his last

annual report, gives a gratifying endorsement to medical inspection

of schools as practised here.

He

calls attention,

with characteristic clear-

ness, to the faulty condition of our laws pertaining to school attendance of

children without vaccination, and the return of

recovery from infectious diseases.

children to school after

1894 our statute law concerning
vaccination was amended so as to allow unvaccinated children to attend
school if they could obtain from a physician a certificate stating that they
were unfit for vaccination. The result has been that children in excellent
In

health are being certified as unfit for vaccination, and are in school without
the precaution against small-pox which the law formerly required.

only a question of time, in our judgment, when the

evil of the

will be realized in the presence of small-pox.

The subjoined

Summary

table gives the results of school inspections

:

is

—

of List of Diseases found in the Schools by the Officials appointed
by the Board, 1900.

Specific infectious diseases,

505

Oral and respii'atory diseases,
Diseases of the ear,

2,609

87

Diseases of (he eye,

431

Diseases of the skin,

.'3,421

Miscellaneous diseases,

Found

free

from

disease,

........

Number of pupils examined in the schools,
Number recommended to be sent home,
Number consultations with teachers (about
school, etc.),

first

.^,.568

4,952

15,573
8,055

pupils returning to
3,440

Bacteriological Department.

the following subjects

The

It

amendment

:

—

— The report

of the bacteriologist treats of

part describes the laboratory methods used in the routine diag-

nostic examinations of

specimens from suspected cases of tuberculosis,
diphtheria, tyjthoid fever, malaria, glanders, rabies, etc., and a brief ouiline of the principles involved in the interpretation and application of laboratory findings to cvery-day practice.

Mallein
glanders.

is
•

now supplied

free to veterinarians for use in cases of suspected
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of the report gives the results of the routine work,

and

of certain special investigations concerning disinfection by sulphur, 'infection of clams, etc., the relation of blank cartridge

wounds

to lockjaw,

arsenic in calcimine.

The appendix contains most

of the tables illustrating the work.

Culture examinations for diphtheria.
Examinations for tuberculosis.
Examinations for typhoid fever,
Examinations for glanders,
Examinations for malaria.
Examinations for other diseases,

18,889
1,021

1,014

119

.

38

....

Vaccinations,

4,118

Examinations for small-i^ox (of which 7 proved
Quarantine
Vessels stopped for inspection,
Admitted to quarantine hospital
:

44

—

:

to

be small-pox)

—

53
697

Small-pox,

2

Diphtheria,

2

Leprosy,

1

For observation,

15

Animal Inspection
Animals killed

at abattoir

:

—

Cattle,

Calves,

22,680

22,015

.

Sheep,

14,891

Swine,

26

Total,

69,612

Animals condemned (of which 159 were cows),
Diseases found

162

Tuberculosis,

150

:

—

Septicemia,

10

Sarcoma,

1

161

Percentage of Tuberculosis in Cattle killed at Abattoir.

Clasb of Animals.

and
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" Cows from eastern States" is understood animals
England States, including Massachusetts.

number (310) of tuberculous cattle found at
the past year shows a large increase as compared with the
total

found during the year 1899.

This, however,

the abattoir during
total

number (234)

due to the great increase

is

number (6,330) of eastern cows killed during the past year, as compared
although the perwith the number (3,936) killed during the year 1899
centage (4.86) of tuberculous eastern cows found during the past year is
in

;

lower than the percentage (5.89) found in the same class of animals for the

year 1899.

—

Inspection of Cattle.
The inspection of cattle kept for the production
of milk within the city limits has been continued as heretofore.
All cattle

that have upon physical examination

shown

have been subjected to the tuberculin

an}'

symptoms of

tuberculosis

Forty-six animals have been

test.

tested with tuberculin, of which seven were found tuberculous and quarantined.
in

These were

at once reported to the

Board of Cattle Commissioners,

accordance with the Public Statutes.
Glanders.

— There have been reported

by veterinarians

to the board of

health during the past year 224 horses under the suspicion of

having
on examination were found to be affected with
some non-contagious disease, and the remaining 172 proved to have glanTwenty-four of these cases, upon inquiry, were found to have been
ders.
owned and stabled outside of Boston, or had been stabled in Boston for so
glanders.

Of

these, 52

short a time that no doubt existed but that the animals were infected with

The

glanders before coming to Boston.

State Board of Cattle Commission-

ers were notified of such cases, thus enabling

them

to investigate.

In addition to the above cases of glanders reported to this

board of health, by examination of
glanders occurred, and also in

animals

all

many

glanders, or 16 per cent, of the total

in

office,

the

stables where a case of

other stables, found 33 cases of

number

of cases,

all

of which

would

otherwise have remained in such stables, a constant danger to the other
animals, for some time before being discovered by the owner.

During

such stable inspections 4,500 horses have been examined.

Milk Inspection.

— The number of samples of milk examined was 13,978,

of which 8,149 were taken from

milk wagons, 5,621

from shops and

Of the total number, but
contain added coloring matters and only 13 contained pre-

restaurants and 208 were brought in by citizens.
2

were found to

servatives.

whom

These 13 samples were obtained from seven dealers,

all

of

were prosecuted and convicted.

The number of samples of butter, oleomargarine and cheese examined
was 1,137, less than 50 of which proved to be oleomargarine, and these
were mainly from restaurants and boarding houses where transient trade is
An occasional fraudulent dealer doing business from a wagon
solicited.
strays into the city limits, but the business of selling the prohibited article

8U
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was passed con-

legislation

cerning butter and oleomargarine by the Legislature of 1900.

The number

of samples of vinegar taken during the year was 805.
former years, the quality has been in general very high.

in

Prosecutions,

323

.

Convictions,

287

Inspection of provisions

:

—

Total number of packages seized and condemned,

—

Meats
Beef, ham, pork, poultry and veal (pounds),
:

Game

.

.

3,211

.

....

22,868

(pounds),

Fish:

As

291

—

Haddock, cod and lobsters (pounds),
Also many packages of fruit and vegetables.

1,510

Braintree.

The

Braintree bakery was found to be in a very unsanitary condition

;

been cleaned, however, and changed to the requirements of statute
and sanitar}- laws. All dumps in the town have been inspected and cleaned.
The shores of Little Pond, which is now the source of our water supply,
this has

have been carefully inspected, and in one place a sink drain found running
directly into the pond was ordered abolished, and a water-tight cess-pool
has been built instead, as far as it is possible from the pond. Many buildings already built are

much

too near the shore, but the owners, by care and

with the advice of this board, have abated

much

that might pollute the

Increased care of this pond must be taken as the town grows, that

water.

we may save our present good water. We would respectfully call the attentown to the necessity of acquiring the land immediately adjacent to Little Pond as an added protection to this supply.

tion pf the citizens of the

Brockton.

At

the suggestion of its health officer, the board would earnestly repeat
recommendation of the past two years for a daily inspection of the
schools of the city by local physicians, under the advice and direction of
its

the board.

The determination
on the

of the board to enforce an ordinance against spitting

floors of street cars

and public buildings met with popular approval

Especially was this so on the part of the patrons of the City

at once.

Theatre, whore the practice of spitting tobacco juice on
larly

on the

ing extent.

floor of the

tlie floors,

particu-

upper gallery, had grown to a disgusting and alarm-

Five or six persons have been arrested and fined for violating
The nuisance of spitting in public places has been almost

the ordinance.
(fnlircly

abated, and the board

is

seriously considering the question of apply-
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ing the same ordinance to the matter of spitting on the public paved side-

walks and street crossings.

The action of the board in causing all the stock at rummage sales to be
fumigated before passing to purchasers was prompt, and met with general
commendation, and was followed by similar action by health boards in other
places.
Such a collection of miscellaneous articles, being principally composed of cast-off clothing, gathered promiscuously from all sorts of out-ofthe-way places, mostly old closets and trunks, may well be viewed with
suspicion,

We

not alarm.

if

wish to call the attention of the city council to the growing need for

The past year has fully demonstrated to the
board the necessity of such an institution. We should have some suitable
place where can be isolated such cases of scarlet fever and diphtheria as
cannot be treated at their own liome without great danger to other members
a contagious disease hospital.

of the family and consequently to the community.

This year for the

first

time the board has insisted on a negative result on

the bacteriological test before release from quarantine.

This work, although
done out of town, has been done by one of our best bacteriologists in the
State, and in a manner highly satisfactory to the board.
It is the inten-

two negatives next year.
Morse relates to an epidemic
of typhoid fever which occurred at Brockton in January, 1900
tion of the board to require

The following

report of Medical Inspector

:

On January
came

30 Dr. F. J. Ripley, chairman of the board of health of Brockton,
with the information that an unusual number of cases of typhoid

to this ollice

fever existed
its

in that city,

and requested that an investigation be made

cause, and that the board be advised relative to

I

—

its

to discover

control.

accordingly went to Brockton on the following day, and obtained a

lis^t

of all

cases of the disease reported to the local boaixl of health, supplemented by others
which had not been so reported. I then made a personal visit to each patient, to

determine if possible the source of infection, and found that each anil every one
of them had access to the milk of a single dealer. Subsequent to this date other
cases were reported to the board, and on further investigation it was found that
this fact was still present.
The cases numbered twenty-one altogether, eleven of
them being among children, most of whom went to school, but not always to the
same school, and the remainder among adults with different occupations. The
sanitary conditions about the several houses where cases existed were also inves-

common source of infection could be found except the milk.
This being the proljable source of infection, a visit was then made to tlu" house
of the n)ilknian, Mr. A., and further int\)rmati()n ol)taino<l relating to the source

tigated, but no

manner of washing the cans and the distribution of the milk. It
was found that two teams were in use to supply the customers, one being driven
by the milkman himself and the other by his son and it was seen that all of the
cases of the disease, with but two exceptions, were on the son's route but it was
of the milk, the

;

;

further learned that, although these two cases received their milk personally from

Mr.

A., still,

it

was

the milk supi)lied by the son's

team that they really did

re-
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ceive, which resulted in the following way.
These two patients lived in a locality
inconvenient for the son to supply, but on the route usually supplied by Mr. A.

on his way home. Before getting home, however, it was customary for the son
what milk he had left after supplying his customers at Mr. B.'s on Spring
Street, which place his father passed some time later, and picking up this milk,

to leave

supplied

it

developed.

It is

among whom

customers,

to his last

these two cases of the disease

thus seen that the infection undoubtedly existed in the son's

milk, and not in his father's.

All of the cans and bottles were washed daily at home by Mrs. A. The well
from which the water was obtained for washing these cans was under the shed,
the water was drawn by a chain pump, and an analysis showed it to be considerably polluted. From all information that could be obtained and from investigation at the house, it was evident that the infection of the milk did not take
place here, even if the well water did show pollution for it is fair to assume
that, if this was the source of pollution, both routes would have an equal number
of cases upon them, while it has been shown that they existed entirely on one
;

I'onte.

The cans

after being

the following day,

washed were carried

when they were

to the

farms and

left there to

be

filled

collected and the milk distributed to the cus-

tomers directly from them, with but few exceptions.

These exceptions were

fif-

teen quart bottles which wei-e filled daily by Mrs. A. with milk obtained from
C.'s fai'm,

and supplied

to the

clue by which the infection

fever appeared

among

customers by the son's team

was

;

this

proved to be the

two cases of typhoid
milk, and never had access

subsequcntlj' traced, for

the customers

who used

this

any other supply.
Mr. A. obtained the milk delivered by himself from eleven difi'erent farms,
each supplying from one to five cans daily, and, as the cases of the disease had
not appeared on his route, it was thought unnecessary to investigate them
to

further.

His son obtained his milk from four farms, as follows C. supplied eleven cans
and E two cans each, and F. one can, so that the bulk of his supply came
from C.'s farm.
Each of these farms was visited and the conditions noted, but at no place conld
the history of any case of typhoid fever be found. Concerning Mr, E.'s milk, it
was stated that one family by preference had his milk and no other supply, and
that no case of sickness had appeared among the famil}-; and in regard to D.'s
and F.'s supply it can be stated that they were of too limited amounts to produce
the large number of cases which aj^peared, particularly when the milk had not
been previously mixed. Furthermore, as stated above, two cases appeared among
families who had access to C.'s milk and to no other supply; and the son, who
was ai.so taken ill with the disease on February 7, state<l that ho always drank
C.'s milk, because he thought it was of bettcjr quality than tlie other su|)plies.
At C.'.s farm it was learned that eight cows were kept, and that Mr. C. did all
of the milking himself. The water for the house was usually obtained from a
:

daily, D.

it had been dry during the latter part of the summer and
on account of the dry weallier. When this water was not available, water was brought in a pail from a well located in a field some hundred
yards distant, and, as an additional supply, a large hogsliead was located at the

well in the yard, but

most of the

fall,

;
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barn corner, which collected water from the roof of the barn. It was stated that
supply was used only for watering the cattle; but it may be assumed to

this

have been used

at other

times for washing cans and pails, on :iccount of the disThe second well, one hundred yards

tance of the second well from the house.

from the house, was located

distant

in a field

adjacent to a brook which carried

the drainage from the road close by and also from

my

some pasture land farther

brook was overflowed and covered the
top of the well to a height of about a foot or more, and under such conditions the
well could not help but be polluted from any infection near by. Samples of water
were collected from lioth of these sources, and showed evidence of pollution.
The fact still remained that, although the probable soui'ce of infection was the
milk supply from this farm, still, the specific source could not be found, although
it possibly may have been one of the three sources of water supply existing there
and, on account of the length of time in which the cases developed, extending
from Nov. 27, 1899, to Feb. 7, 1900, a period of over two months, it can be asserted
that the infection was of a constant character, rather than one of short, specific
At the time of one of

away.

visits the

duration.

The

local

board of health were informed of these facts as rapidly as they were

discovered, and were immediately advised to suppress the sale of milk from Mr.

farm until such a time as he secured a suitable water supply. This advice was
followed by the board, and, as a result, onl}- three other cases of the disease
developed, and none went to bed after Februaiy 7, five days after such notification.
The result of the analysis of the water at Mr. A "s farm also showing conC.'s

siderable pollution, they

were advised

to seek another supply.

Brookfield.

The following

report of an inspection

by Medical Inspector Morse relates
September

to an epidemic of typlioid fever which occurred at Brookfield in

and October, 1900:

—

During the early part of the month of October

number

my

attention

was

called to a

of cases of typhoid fever appearing in the town of East Brookfield, and

on October 10

I

made

a visit to the village for the purpose of investigating the

I found a total of twenty cases which had appeared in this
town since the early part of August.
The first case was a boy seventeen yeai's of age, who went to bed on August 10.
He lived on a farm producing milk, which was distributed among the inhabitants
of the village, and consequently the existence of this case was a focus of infection
to the customers supplied with this milk.
The water supply of the house was
obtained from a well located near the back i-oom of the house, the water being
brought to the surface b}- a bucket and cliain arrangement. A sample of it was
obtained, and upon analysis found to be most seriojisly polluted.
Another boy, ten years of age, in this same family, was taken ill on September
23, probably by direct infection from the existing case, and information was obtained which showed the existence of .six cases of the disease here forty-five years
ago, one case about twenty years ago and another case two years ago.
In addition to the pollution obtained from the natural drainage of the ground

origin of the disease!

STATE BOARD OF HEALTH.

818

[Pub. Doc.

towards the well, some of the wash water from the sink undoubtedly entered it,
as the sink drain was only ten feet distant, and the water flowed on the surface
of the ground.

Four cases of the disease were found to have used milk from this one supply,
but in addition they used water from wells which, upon examination, showed
evidence in some cases of very serious pollution, and in one instance there is a
history of five cases of the disease appearing at the house the year previous.

Among the other cases four obtained milk from one dealer, six from another,
and the remainder had various supplies but there was no history of typhoid fever
appearing on any one of the farms.
Samples of water were taken from two of the houses where cases existed, and
the water was found to be very badly polluted.
The board of health was informed of the resvdt of these analyses and of the
probable infection existing in these wells but, as the town has no public water
;

;

supply,

seems rather

improve the local conditions until such a system has been inti'oduced. Most of the cases appeared during the middle and
latter part of the month of September, and at the time of my visit only one case
had been reported during the first ten days of October.
it

difficult to

Brookline.
Cases of chicken-pox that closely resembled small-pox have been
ported to the Board, and in each case thoroughly investigated.

The

re-

build-

ing used for small-pox patients

is kept in readiness for use, but so long as
each and every citizen does his duty in regard to protecting himself and
his household (including his servants) by vaccination and occasional

revaccination, the building

is likely

to remain vacant.

The laws made

for

the protection of school children against small-pox and other contagious
diseases are more faithfully lived up to at present than for several years
past,

an improvement largely due to the cordial co-operation of the superin-

tendent of schools.

The diphtheria epidemic

that prevailed throughout almost the whole of

fall and early winter found Brookline
unprovided with adequate hospital accommodations. The board met

eastern Massachusetts during the
still

the situation, however, by erecting close to the old diphtheria building a
fairly

comfortable structure, that received from twelve to twenty patients,

This was put up in a week, and
was used for patients who were less ill than the others, and for those who
had become convalescent, the old building being reserved for the more
serious cases.
Later it was found necessary to use the so-called probation
ward and the small-pox building (not used for small-pox for six years) to
accommodate patients that needed hospital isolation and care, thus bringing up the number of patients at the hospital at one time to tiiirty-five.
The absence of an isolation hospital at such a time would have meant a
large increase in the number of cases of diphtheria in the town, not to
according to the urgency of the occasion.

mention great loss of schooling for many children, for most of the patients
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in the hospital

came from crowded tenements

in the

si9
more densely populated

districts.

A

new ambulance, constructed according

to plans prepared

and the bacteriologist of the board, has given great

made

as far as possible to resemble, outwardly, a

to avoid unpleasant conspicuousness, but at the

form of ambulance.

by the agent

satisfaction.

common depot

It

is

carriage,

same time possesses every

door as well as
and every modern appliance for moving safely and comfortably
the sickest patient, whether child or adult, and, furthermore, is easy to
disinfect.
The ambulance is kept at the hospital, and when going for a
patient one of the nurses usually accompanies the driver.
essential of the best

It has a rear

side doors,

The medical

inspection of the public schools and of the parochial school

has been made as circumstances required, at times daily, at other times

During a part of the year they seemed unnecessary,
and were therefore wholly suspended until needed. These inspections are
paid for by the health department. As a result of this work and the
liberal use of cultures in the schools, it has not been necessary to close a
school, or even a single room, the past year.
Considerable pains have been taken to trace the spread of typhoid fever
and diphtheria to infected milk, but no conclusive evidence was found.
The free bacteriological examinations pi'ovided by the board for the
early diagnosis of diphtheria and typhoid fever have been much more extensively taken advantage of the past year than in previous years, and with
great benefit to both patients and their families. To encourage parents
and others to have cultures made early in all cases of sore throats, the
board in October gave notice that any person having a sore throat and
unable to employ a physician could send direct for any one of the medical
inspectors of schools, to decide by a culture whether he had diphtheria or
The board also authorized its agent to send a school inspector to
not.
every second day.

make

the required cultures for release in cases of diphtheria infection,

where the family can

who has

in his care

ill

afford to

such a patient

pay for such service.

may communicate

Any

physician

with the agent of the

These measures have given satisfactory results for all concerned.
Formaldehyde disinfection of rooms, bedding, etc., after scarlet fever
and diphtheria, has been continued, and proves to be effective. After
cases of these diseases the disinfection is done by the disinfcctor appointed
by the board, and is done free of expense wliere the householder is unable
to pay for it.
During the past year 449 samples of milk, 28 samples of butter and 17
samples of vinegar have been examined.
board.
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Cambridge.

The
follows

diseases discovered in

—

:

tlie

schools, and the

number

of cases, were as
,

Chicken-pox,

30

Diphtheria,

18

Measles,

42

Mumps,

2

Pediculosis,

179

Scabies,

5

Scarlet fever,

5

Whooping-cough,

5

Diseases of ear.

22

Diseases of eye,

118

Diseases of skin.

93

All other diseases.
Total,

The number

341

860

.

of cases reported from individual schools ranged from one

to sixty-seven.

Owing

to the large

number of cases

of diphtheria occurring in the latter

part of 1899, the board of health took up and opened for the reception of
patients the temporary hospital.

The

first

patient

was admitted Dec.

7,

1899, and the last patient was discharged April 27, 1900, and the house

became necessary to reopen this temporary hospital in October
tlie first patient was admitted on the 29th of that month.
From that date to the end of 1900 there have been admitted fifty patients,
of which number four have died, twenty-eight have been discharged well
and eighteen remained under treatment on Dec. 31, 1900.
closed.

It

of 1900, and

Death-rate per 1,000 Living,
1891.

from

All Causes.
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Formaldehyde has been used for the disinfecting of one hundred and
rooms in dwelling-houses, besides twenty-seven large schoolrooms and three corridors which have been exposed to infections as a result
of the various cases of contagious and infectious disease occurring during
thirty-eight

the year.

Concord.

We

is directly traceable to the added care
methods of sanitation.
We have continued to maintain two dumps, one at the foot of Brister's
Hill and the other on Law's Brook Road.
The work of the inspection of plumbing has largely increased this year,
owing to the fact that so many of our citizens have availed themselves of
the opportunity of entering their plumbing into the sewer.
We have purchased a large formaldehyde machine, and have found it
very useful in fumigating the schools and large rooms in private dwellings.

think that our low death-rate

our citizens have given to

all

is also largely increasing, fumigation being now used in cases of
consumption and typhoid fever, as well as diphtheria and scarlet fever. We
would earnestly recommend that after the removal of any patient suffering

This work

from consumption notice be given the board of health,
rooms occupied by him may be fumigated.

in order that the

Danvers.
There has been a considerable epidemic of diphtheria in the town during
A great many cases here were of a mild nature and recovered
the year.
quickly, while others of more severe character were speedily cured with
diphtheria antitoxin.

Most

attending the Maple Street

of the cases reported occurred in children

grammar

school

;

therefore, by order of the

board, on October 22, both school-houses were closed for a period of two

weeks, during which time several rooms were thoroughly cleansed

and
and pail system
for drinking water was abolished, and the new fountain system established.
It was noticed after this closing of the schools that no new cases occurred
for a period of two weeks or more, after which new cases began to be
It was then found that, because of mild cases constantly occurreported.
ring in families where no medical attendance had been employed, the epidemic was still continuing. We then inspected the schools from time to
All cases
time, with the assistance of the teachers and school committee.
of illness, and especially sore throat cases, were reported to the board, and
by this means some cases of unreported diphtheria were discovered, and
the children so afUicted kept at home.
Very few realize what a saving it is to the people of the State to have the
antitoxin manufactured by the State Board of Health, which not only supplies the people with antitoxin free, but also furnishes culture tul)es and
makes examination of cultures of diphtheria, the only cost to the town being
repaired and

many

of the books destroyed

;

also the cup
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If people

were obliged to

would cost them thousands of dollars

more than the present expense to the State annually. The quality of the
antitoxin has improved during the past year.
^Ye think it necessary, for the safety of the community, that there should
be an inspection of the schools from time to time, and especially during
any epidemic of contagious disease.
Everett.

Our

city, in requiring at least

the case from quarantine,

is

one negative culture before discharging

following the custom of cities like Boston,

where at least two negative cultures are considered necessary to the public
weal.

The

longest quarantine for diphtheria has been eighty days, the average

length being twenty-two days.

There were four hundred and sixty-eight cultures taken, one hundred
and eighteen being for diagnosis. There were one hundred and nineteen
cases reported without cultures being taken, showing that in half the cases
the disease was of so mild a form that it could not be positively recognized
by the ordinary symptoms. Three hundred and fifty cultures were taken
of this number, one hundred and forty-eight were positive,
for release
and without a culture being taken many of these cases would have been
discharged before danger from contagion was over. The low death-rate
was due to the mildness of the disease in many cases and the early use of
antitoxin in most cases, this remedy being used by practically all our
;

physicians.

In the opinion of the board, a regular medical examination of our schools
cannot much longer be postponed with safety.

Fall River.
Physicians, householders, school teachers and

by the regulations and the Public Statutes

all

citizens are required

to report all cases of contagious

This also includes the reporting of

diseases immediately to this office.

any well-founded suspicion of the existence of any contagious disease.
That this law should be observed is of the greatest importance, for upon
the promptness with which the board is informed of the existence of any
contagious disease much depends. The difference of only a few hours may
sometimes mean a great deal, especially in cases of diphtheria, where the
patient'slife may depend upon the prompt administration of the remedy
(antitoxin)

which experience has demonstrated

applied promptly.

Then, again, the

the nature of the disease

made known,

affected to escape the contagion.

as

almost infallible

earlier quarantine is established

the better chance

Many

is

if

and

given those not

cases of scarlet fever, diphtheria
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the rule to promptly report

case had been thoroughly under-

stood and complied with.

In addition to enforcing

its

regulation prohibiting spitting upon the

floors of public buildings, halls, street cars,

steamboats and

all pul)lic

veyances, the board provides for the thorough disinfection of

tenements which have been occupied by persons

The

total cost of this

afflicted

all

con-

rooms or

with tuberculosis.

epidemic of small-pox to the city was 815,996.25,

including the completing and refurnishing of the pest house and the main-

tenance of the people there and under quarantine throughout the

city.

FiTCHBDRG.

May

In

the board took a forward step by placing examinations for typhoid

and pneumonia on the free list as is done in
any importance, to increase the efficiency of the work of our

fever, tuberculosis, glanders

most

cities of

This action increased somewhat the labors of the bacteriand also the expense, but the results of it are sullicient to warrant

department.
ologist,

the additional expenditure.

The following conclusions

are stated

by the bacteriologist

epidemic of diphtheria at West Fitchburg
It

seems clear

to

me

that,

:

—

had the milk been infected

nt the

relative to an

farm, the cases of

diphtheria on the milk route would have appeared sevei'al weeks earlier, at least;
the fact that they did not appear until nfler the infection of the throat of the

man who

seems

young

prove that he was unwittinglv the source
of contagion. He delivered not only milk, but also diphtheria bacilli, cither by
actual contact, or else by getting them in some way into the milk delivered at
delivered the milk

to

No blame is to be attached
any member of the family. They have all shown themselves reasonable since the throat infection was discovered, and have been willing to do all they
could to make things right, and 1 trust this little unpleasant episode will not
damage them or the milk in the future. The whole matter shows that we must
be on the lookout, and I would recommend that, in future cases of virulent-fatal
diphtheria, cultures be taken from the throats of all members of the household
before releasing from quarantine.

certain houses, or into the receptacles for the milk.
to iiim or to

A building to

which cases of contagious diseases that could not or would

not be properly quarantined might be immediately removed would be a great
benefit to the public,

new

and materially lessen the danger of contagion.

The

building of the Burbank Hospital will soon be ready for occupancy,

and now

is

the time to grasp a golden opportunity,

and secure the present

hospital building, soon to be vacated, for a contagious hospital.

who shall be physician
The Public Statutes (chap. 80, sections 5 and fi) provides
such an of!icer.
Numerous cases have arisen during the year, such as

There

is

a great need of having a medical inspector,

of the board.
for
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vaccination of school children, inspection of school-houses, taking of release
cultures for diphtheria, identification of contagious diseases, etc., where the
services of a regularly appointed and authorized physician of the board were

Either the board should be allowed to appoint such a medical

needed.

inspector, or else the city ordinances should be so

changed that the

city

physician can act in that capacity.

The following

report of Medical Inspector

Morse

relates to certain cases

of glanders which occurred at Fitchburg in July, 1900

On July

17 a

communication was received

at this office

:

—

from a physician of

Fitchburg, containing the information that he had two patients under his care in
which he suspected that tlie disease was glanders, and I accordingly went to Fitchto obtain information relative to these cases.

burg
age,

and

fifty,

his son

C,

The two

patients

were

B.,

age, eighteen.

From the history it was learned that one of Mr. B.'s horses was taken to the
camp of the First Brigade at South Framinghaiu on June 23, for use by one of
the officers, and returned on

A

ness.

horse,

June 30, at whicli time he showed symptoms of illwas called, and, on account of the value of the

veterinary physician

was determined by Mr.

it

B. to do everything possible to save him.

As-

gave the horse the medicine prescribed by the veterinary
physician, but their efforts were futile, as the horse became worse, and died on
July 8. On the same day Mr. B. was taken ill, complaining of general symptoms
of malaise, a sore throat, weakness and a high fever. Dr. A. was immediately
called, and, as the symptoms were suspicious of typhoid fever, he prepared a
specimen of the blood for examination, which, however, was negative.
Two days later Mr. B.'s son was taken ill, complaining of pain in the right side,
with some cough and slight secretion from the nasal passages. Plis constitutional
closely resembling typhoid
symptoms were much the same as his father's,
sisted

by

his son, he

—

fever; but

when

the history of the horse

was

obtained, the probable diagnosis

to one of glanders.
lime on both patients failed rapidly, and certain of the subcutaneous
glands in the extremities were enlarged, tender, and eventually suppuration appeared. Injections of mallein were given to both patients, but with apparently

was changed

From

this

no beneficial

results, as they both

subsequently died, as a result of the constitu-

tional poisoning i^roduced in the course of the disease.*

Franklin.

During the months of February, March and April the town was visited
Fifty-eight cases of that
with an extensive epidemic of scarlet fever.
disease occurred in Franklin during the year.
that early in the epidemic there were those

who

It is

greatly to be regretted

did not realize the necessity

and were induced, from motives best known to themstamp out the disease.
think
the people generally
cannot
in
which
we
incom[jatibilitic8,
Professional
nothing to do
ought
have
certainly
to
which
most
and
interest,
have much
for strict quarantine,

selves, to interfere with the efforts of this board to

*

See " Journal of the MosHacbuaetts AoBOclatiOD of Boards of Health," January, 1901.
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with matters of quarantine and sanitary regulation, seem to have operated
to hinder and obstruct the board of health in carrying out

its

proper and

required work.

The following

reports of Medical Inspector

Morse

relate to epidemics of

and typhoid fever at Franklin, one of whicli is referred to
the foregoing extract from the report of the local board of health.

scarlet fever

in

On March 20 an anonymous letter was received at this oflSce, containing information that an epidemic of scarlet fever existed in the town of Franklin, and
that the usual precautions taken in such cases had not been observed. It was
further stated that a case of the disease existed at
Unionville, and that the milk

from

this

a certain amount of it sent to Boston.
23 to investigate these cases.

The

first

case to appear

was

in

Kim Farm

in the village of

farm was distributed about the town, and
I accordingly went to Franklin on March

November

of 1899, since which time thirty-four

As the inwas somewhat

cases of scarlet fever had been reported to the local board of health.
vestigation proceeded,

impeded

in

it

was evident

that the local board of health

preventing the spread of the disease by one of the practising physicians

of the town, who,

board of health had no
might go about the town
as usual in fact, somebody went so far as to take down one of the red flags
placed by the local board of health at a house where scarlet fever existed. Other
legal technicalities were also presented to me by both parties, but concerning
which I refused to otler any opinion.
After consultation with the local board of health, I arlvised them regarding
the usual ways of preventing the spread of scarlet fever, and that they give
definite directions to the householder wherever a case appeared.
Form.aldehyde
had never been used as a disinfectant in the town, and I also advised the board to
procure a supply, and thoroughly disinfect each house with it after the patient
had i-ecovered.
Tiiese measures seemed to be efficacious in stopping the disease, for in the following month only four new cases appeaircd.
During the latter part of September and the early part of October it was
apparent that an unusual number of cases of typhoid fever was present in the
town of Franklin, and in a communication from the chairman of the board of
health, Dr. (i. A. Martin, arequo.>;t was made for advice relative to the cause of
it is

said, stated to his patients that the

authority to quarantine his cases, and told

them

that they

;

the disease.

On October

o

I

made

a visit to the town, and found that there were twenty-

three cases of the disease which had been reported since September 20.

were made

to their houses, the date of their

going

bed obtained, and

Visits

other
information relative to the origin of the disease. In five of these cases the origin
of the disease could not be definitely slatetl, the patients having various milk and
water supplies, and no common .source of infection could be ascertained. In the

seventeen remaining cases

man and the remaining
A visit was made to

it

was found

to

that eight of

all

them had milk of one milk-

nine of another milkman.
the

first

farm, and

ease of typhoid fever had been present.

daughter of the farmer who had used

this

was learned upon inquiry that no
was ascertained, however, that a
supply was ill with typhoid fever, and
it

It
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She lived some distance from the farm,
was carried by means of
the milk cans subsequently distributed to the other customers becoming ill with
but

it is

fii'st

possible that

to

some

go

to bed.

of the infection in her case

the disease.

Of the nine cases developing from the other supply,

all

were

in three families,

four existing in one, two in another and three in the third, and these were the
only families supplied by this dealer. He kept only one cow, and the amount of

The surroundings about this place were entirely
was small and poorly ventilated, the
and unable to keep help, and when the milkman's wife was

milk was consequently limited.

unfit for the production of milk, for the barn

family was jjoor
ill during the early part of this epidemic the

taken

man

himself nursed her and

did most of the housewoi-k, besides attending to the duties about the place and
the distribution of the milk. Two of his children were also subsequently taken
ill

with the disease.

In the family where two cases appeared there were only three in the family,
the third member being an elderly woman, who probably was immune to the
disease,

and

in the

family where four

members were

ill

the entire family con-

tracted the disease.

The board

of health, through

its

chairman, was

made acquainted with

the

conditions existing at this farm and with the results of the analyses of several

samples of water taken

in the coui'se of the investigation.

These samples were
ill, and at

obtained from wells at some two or three houses where patients were

In every instance all of them were dangerously polluted,
and it was advised that new supplies be obtained.
During the month of October seven other eases appeared, but it could not be
definitely stated that infection was received from the sources above discovered.
With the presence of the disease in the town, however, it would be possible for
the infection to spread in some other manner than through milk supplies.
the farms in question.

Gardner.
In reviewing our work during the past year

gratifying to find that

it is

there is a steady improvement in the care of cess-pools, water-closets, surface drainage and the running of filthy matter into our streets, and that
the number of pig pens is steadily decreasing.
Total

number

Cattle,

Swine,

of animals

examined for

tuberculosis.

.........

Sheep,
Total numljer quarantined for tuberculosis.
Total

number

Number

killed as tuberculous.

of horses killed, affected with glanders,

.

Greenfield.

The

bakeries have been inspected from time to time, as the law requires.

In some of them
is

much could be done

in the

way

mainly due to neglect, and when attention

is

of cleanliness.

This fault

called to the matter, the
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suggestions of the board have been carried out cheerfully.

ence shows, however, the importance of inspection

This experi-

in this class of business.

Since the month of June the town has been very free from contagious

Previous to

diseases.

tliat

time scarlet fever was more or less epidemic,

continuing into this year from

stamped out, but
tinued until June,

it

last.

In March last

it

seemed

practically

suddenly sprang up again, and a mild epidemic con-

when

it

ceased.

following regulations, together with others, are published by the

Tlje

board

:

—

—

Rule 8. No swine shall be kept without a special permit in writing from the
board of health, and then only in such places and manner as they may direct,
within those portions of Greenfield in certain specified limits.

—

Rule 11.
In all cases of diphtheria, diphtheritic sore throat and membranous
croup the patient will be held in quarantine until the attending physician or the
board of health shall have received a negative culture from the state board of
health.

Haverhill.

The following

report of Medical Inspector Morse relates to certain cases

of typhoid fever which occurred at Haverhill in February and March,

1900:

—

On March
of

tlie

3 a letter was received at this office from Mr. Chester Br3-ant, agent
board of health of Haverhill, containing the information that ten cases of

had appeared in that city in a period of eight days, dating from
and in a subsequent letter, dated March 6, it was stated that nine
more cases had been repoi'ted to the local board of health, and that they would

tvplioid fever

February

"22

;

like assistance in tracing

the source of the infection.

Haverhill on the following day, and obtained a

list

I

accordingly went to

of all cases reported to date,

with the histories which had been obtained from the patients by Mr. Bryant.
During the month of January, 1900, four cases of the disease hail been reported,

one on the
histories,

it

two on the 20th and one on the 27tii but upon obtaining their
was seen that they had nothing in common with the cases appearino'

7tii,

;

later.

The next case to develop appeared on February 12, and up to the end of the
month, a period of sixteen days, twenty-two cases of the disease appeared, showing that some unusual condition had suddenly appeared, to which a portion of the
inlial)itants of tiie city had been exposed.
The disease continued to spread, but
to a less extent, during the month of March, and up to April 2 thirty-seven cases
have been reported
On examining the histories of the patients, it was seen that fifteen of them were
among children attending school, and the remainder among adults, most of whom
were shoe operatives and i-lerks, but all of whom were not employed under the same
conditions.
In regard to their milk supply, it can be stated that almost without
exception each patient had a different milkman, and conseipiently infection could
not occur in this way. Such was not the cjise in regard to the water supply, however, for upon investigation it was found that with but three exceptions all of the
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Kenoza Lake water, one of the city's public water supplies,
no other water supply. Of the three exceptions, case
2 had Crystal Lake water. No. 3 had Johnson's Pond water, and No. 36 probably contracted the disease at Boston, for he was taken ill eleven days after coming
patients

and
No.

had access

to

in sixteen of the cases

to Haverhill.

Kenoza Lake water being considered the probable cause, a

visit

was made

to the

and attention was
first directed to the Haverhill City Hospital, which is located upon the water-shed
of the lake. During December, January and most of the month of February three
cases of typhoid fever were cared for at the hospital. While these patients were
ill in bed it is to be believed that their discharges were disinfected in an efficient
manner, but upon partial recovery, and while the patients were up and about the
ward and before they were able to go to their homes, it is known that the discharges did go into the sewer in an undisinfected condition.
The sewage is conveyed from the hospital through a drain pipe a distance of
about fifty feet to a cess-pool, which when full overflows into another cess-pool
some twenty feet away, both of which are located between the hospital buildings
and the lake, the land sloping toward the latter. It was also apparent that at times
the second cess-jDool did overflow, and at the time of my first visit the contents of
it could be seen flowing on the ground toward the lake in considerable amounts.
From further study it was also apparent that a S3'stem of underground drains
existed upon this land, for in two different locations ridges of earth could be distinctl}^ seen, which when followed along eventually came together lower down in
the field, and the contents of the drains flowed into the gutter on the side of Kenoza
Avenue. It was also evident that some of the cess-pool water entered these underground drains, in addition to what was seen overflowing on the top of the gi-ound.
The natural drainage of this field, with which the sewage mixed, flowed a distance
of some four hundred feet with quite a rapid descent to the gutter on the side of
Kenoza Avenue, was then carried through a culvert and Akron drain pipe under
the avenue, and could be seen emerging on the opposite side, where it was conveyed by means of a covered drain some two hundred feet, then into an open drain
some fifty feet farther, emptying into a small basin, which, when full, overflowed
into Kenoza Lake within two hundred feet of the intake of the water works.
It is stated above that at limes it is apparent that this condition of aff"airs does
exist, and the conditions were such that they did exist just previous to the outbreak of the epidemic. On account of the dry fall and winter season, up to
January 1, the basin into which this drain flowed was practically dry, and no water
flowed into the lake from it; but with tiie advent of the heavy rains during the
latter part of January and February the cess-pools at the hospital were both overflowcd and their contents rapidly washed down into the basin, which, when full,
overflowed into the lake. The rainfall on January 25, as registered at the pumping
on January 28 and 29, 1.9 inch on February 4 and f),
station, was .9 of an inch
a total
1.4 inch on F'ebruary 9, 1.0 inch and on February 12 and 13, 2.6 inch,
lake, to discover, if possible, the specific source of infection,

;

;

;

—

;

of 7.7 inches in a period of eighteen days, certainly an unusual state of affairs.

The Haverhill board

of health

were infiirmed, through

tlieir ag(!nt,

of this being

the probable source of infection, and were advised to notify the iniiabitants using
this supply of the danger existing; and, furthermore, to boil all water before
using it for domestic purposes. This notification was made on March 9.
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As a further preventive of the infection, both cess-pools at the hospital were
cleaned and the contents removed but, on account of the existence of the underdrains and the continued use of tlie sewers, it was not possible to entirely remove
;

the infection.

The chemical examination of the water from the lake sliowed no particular
change, but a bacterial examination of samples taken on March 9 was as
follows
:

—

Sample from Lake, near Place of Overflow from Small Basin.
Bacterra in cubic centimeter,

1,332

B. Coli in cubic centimeter,

2

Sample from Lake, Fifty Feet from Litake.
94

Bacteria in cubic centimeter,
B. Coli in cubic centimeter,

thus proving conclusively that intestinal pollution of

tlie

lake had taken place.

The water-shed of the lake was further investigated, and other sources of pollution found.
The house of the engineer of the pum|)ing station is located within a
few feet of the shore of the lake, and the sewage of the house is carried to a large
requires, and

it is

not

known

that

but, on account of its location,

nearer the shore of the pond
to

is

cleaned out by the water board as occasion

its

contents have ever overflowed into the lake,

This cess-pool

cess-pool near by.

one hundred and

is

it is

fifty hens.

pollution to the water, but

certainly a

It is

it is

menace

to the public health.

Still

located a hen house, containing at times from fifty

not

known

is a dangerous source of
which ought not to exist on

that this

certainly a condition

any

pulilic water suppl}'.
Across the street from the pumping station are three houses with sewage connections, the contents being collected in a cess-pool in the rear, which is cleaned

at

frequent intervals.

ently water-tight, and
health.

It is

This cess-pool

is

made

of brick, lined with cement,

was constructed under the

apparent that

little

is

appar-

direction of the local board of

or no pollution

would take place from

this

sourtic.

There
opposite

is still

sifle

another source of pollution from another house and barn on the

of the street from the

pumping

station.

This house has a cess-pool

from the house, and the privy is located in the
barn, the contents being discharged upon the barn cellar. The natural drainage
of this lantl is toward the lake, and at the time of my visit a foul-suiclling and
dirty stream could be seen flowing from this barn cellar downward through a
field into the gutter of Kenoza Avenue, then in under the street mixed with some
surface drainage, directly into the lake, only a few feet from the intake pipe.
Other sources of pollution which existed were the natural drainage of the land
on the north-westerly border of the lake and along Kenoza Avenue. All of this
drainage is conveyed in the gutters on either side of the avenue down to a point
op|>osite the pumping station, and there conveyed b}' underground dr:iins directly
which

collects the sink drainage

into the lake, near the intake pipe.

During the months of January and February ice was cut on Kenoza Lake, and
was considered in regard to possible pollution of the lake. Careful
inquiry, however, revealed no history of any illness among the workmen, and as

this fact

.
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was

cut on the lake quite remote
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from the

intake,

it is

hardly to be considered as the source of infection. In connection with the ice,
however, the question appeai'ed as to whether it would be safe to use for domestic

known to have caused an epidemia
Accordingly a sample of ice was examined chemically and
bacterially with the following result
purposes, having been cut from a water supply
of typhoid fever.

:

—

Chemically.

Free ammonia,
Albuminoid ammonia, total,
Albuminoid ammonia, in solution,

0040
•

0084
0030

.

Nitrates,
Nitrites,

.

Oxygen consumed,

.0124

.0006

0400
Bacterially
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Co7iclusiotis.

That the present epidemic of typhoid fever in Haverhill was due to the
pollution of the waters of Kenoza Lake by the overflowing of the cess-pools containing the sewage from the city hospital, and that such conditions still exist,
together with a large amount of surface drainage which enters the lake near the
1.

intake pipe.
2.

That the remedy

mended by

this

the adoption of the sewerage S3-stem,

lies in

board on July

7,

1899,

and the removal ot the

,as

recom-

from

city hospital

the water-shed of the lake.

Hinsdale.

The following

report of Medical Inspector Morse relates to an epidemic

of scarlet fever at Hinsdale

On May

4 a letter

was

—

:

I'eceived at this office

from Mr.

L. B.

Brague, chairman

were

of the board of health of Hinsdale, containing the information that there

four cases of scarlet fever in the town, and that the famil}' in the house where the
cases existed had not properly observed the quarantine regulations of the board.

On

the

same date another

was
much

letter

of the school board, conveying

received from
the

Mr

T.

A

same information, and

Frissell,

chairman
were

that children

staying out of school on account of the presence of the disease in the town.

These

letters

were answered on the following day, giving advice relating

to the

quarantining and subsequent fumigation of the houses where cases existed.
Not apparently satisfied with this infoi-mation, Mr. Frissell sent anotiier letter,

May 7, in which it was stated that the schools had become almost emptied
on account of the presence of the disease, and asked that a visit be made to the
town, to assist the local board of health in quieting the fears of the people. It
was also stated that some doubt existed as to the correct diagnosis of the disease.
Accordingly I went to Hinsdale on May 9, and visited the houses where cases
dated

of the disease had been reported.

my

In all there wei'e ten cases of scarlet fever,

some of them had been
spoken of as being cases of measles. The board of health was further advi?i'd in
regard to the isolation of patients, fumigation of the school where most of the
cases had appeared, and the proper fumigation of the houses after recovery had
taken place. Formaldehyde was practically unknown to them, and at their request upon my return Ijome I had sent to them a formaldehyde generator, with
the necessary amount of formahleh3'de to thoroughly fumigate the rooms. Subsequent to that time no new cases of the disease appeared in tlie town.
which,

in

opinion,

was

the correct diagnosis, although

HOLYOKK.
During the past year the board
logical

examinations

in

all

inaugurated a system of bacterio-

lias

cases of diphtheria or of

8us[)icious

throat

trouble.

Such yearly inspections of

the bakeries

scribed by law have been made.

Taken

where so much of our food product
good general condition.

is

and their surroundings as

is

pre-

as a whole, these important places,

manufactured, were found to be in

;
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no sewage should be allowed
dam, and any such plan will be strenuously

in the opinion that

to enter the river above the

opposed.

During the year ending Nov. 30, 1900,

this city

has passed through one

of the longest periods of epidemics of a contagious nature that has occurred
for a

number

of

years.

There have been three epidemics, one each of

measles, scarlet fever and diphtheria.

During the year there have been reported 1,056 cases of contagious
of these, measles leads the list, with 504 cases.

disease

;

Leominster.

No

better

argument for the purity of the water and for the cleanliness of

the town could be

made than does

this fact itself, that, with a population

of over twelve thousand, but twelve cases of typhoid fever have been re-

ported in two years, being nearly evenly divided between the two years

and we have reason

to believe that nearly every case is reported

by the

physicians.

The question has been asked, why

this

board does not insist on a nega-

tive culture being obtained in every case of diphtheria before allowing the

patient to be released from quarantine.

This board has given

this subject

a greal deal of thought, has looked into its workings carefully, and has talked
with the members of the board of health in other places where it has been
tried. The result has been, this test has not always been found to be perfectly

Some cases have given positive results for four, five and even
the apparent complete recovery of the patient.
Finally, it
after
weeks
six
apparent
that
though
positive,
these
cultures,
were
not virile,
become
has
and could not convey the diseases to others. This fact in some cases has
caused more or less feeling and trouble, the workingman, dependent upon
his daily wages to support his family, chafing because he was obliged to
remain in for so long a time, though he felt and seemed apparently well.
In the majority of cases, however, this test marks the completion of the
trustworthy.

disease in the patient, and determines the time

when he can

safely be re-

leased and allowed to go about his daily duties.

This board would recommend that the physicians voluntarily take these
cultures, so as to be able,

when

antine with safety to those with

done

if

a negative culture

is

possible, to release the patient

whom

from quar-

he comes in contact, which can be

obtained.

Lexington.
Until otherwise ordered,

all

persons are prohibited from driving or caus-

ing to be driven any diseased cattle within the limits or upon any of the
town of Lexington from other towns or cities, under, penalty

streets of the

of arrest.
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The board of health adjudges that the exercise of the trade or employment of keeping swine within the limits of the town is a nuisance,
and hurtful to the inhabitants thereof and dangerous to the public health.
No person, firm or corporation shall engage in or exercise within the limits
of the town of Lexington the trade or employment of keeping swine without
having first obtained a permit thereof in writing from the board of health,
and such permit may be revoked

at

any time by said board.

The board of health also adjudges that the
ment of slaughtering cattle, swine, sheep

exercise of the trade or employ-

ing a melting or rendering establishment,

a nuisance, and hurtful to the

is

or other animals, or conduct-

inhabitants of the town and dangerous to the public health.

No

person,

firm or corporation shall engage in or exercise within the limits of the

of Lexington the trade or

employment of slaughtering

cattle, swine,

town
sheep

or other animals, or of conducting a melting or rendering establishment;

not apply to any person, firm or corporation who
in
such
business or employment within the limits of the
engaged
may be
town of Lexington at the date of the adoption hereof.

but

this regulation shall

Littleton.

The following

report of Medical Inspector Morse relates to an epidemic

of typhoid fever at Littleton

:

—

communication from Mr. Nelson S. Conant, chairman of the board of
I was informed of the existence of several cases of typhoid
fever in that town, and on October 9 I made a visit to the place, and found that
three cases of the disease were present in one family and one other case in anIn a

health of Littleton,

other, both living in the village proper.

man

working at North
was taken ill with the
disease, passing through the usual course, and on September 24 two of his sons,
aged twenty-six and twenty-four, were taken ill with the same disease. They
worked in the suspender factory at Littleton, and neither had been away from
home during the incubation period of the disease. The milk supply was obtained
from Mr. X., who kept about ten cows and supplied nearly one-half of tiie families

The

first

patient taken

ill

was

a

Acton, his occupation being a cooper.

of the town.

The absence

fifty-nine years of age,

On September

16 he

of any other cases of the disease

among

his

customers

evidence that the milk su|iplie(l liy him was not the source of the infection.
The water supply of the family was obtained from a well located in the yard
some forty feet from the house, and the barn was located about fifty feet from

is

A sample of water was obtained
it.
be polluted to a serious extent. There is a history of
a case of typhoid fever oeeurring in this same house thirty-five years ago.
The other ca.se was a man thirt3*-eight years of age, who was taken ill on September 27. He worked at West Quinej-, and was feeling i)oorly when he arrived
the well, both buildings draining towards

and analyzed, and found

to

home, but continued to work for a week or ten days beft)re going to bed. The
water supply for this house was obtained from a spring on a hill back of the
house, and the analysis of the sample obtained at the time of my visit showed the
water to be of good quality.

—
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The chairman of the board of health was informed of the results of these
analyses, and advised to prevent the further use of the well located at the house
where the

first

cases appeared.

Lowell.
of health believes that the erection of a centrally located, per-

The board
manent

building, for the purpose of free baths,

is

of the

first

importance

to the city of Lowell.

The adoption

of the rule requiring one negative culture in all cases of

diphtheria before release from quarantine

is

of very great importance in the

effort to check the spread of the disease.

The

records show that during the year two hundred and forty-seven

office

bottles of antitoxin, supplied by the State

Board of Health, were issued.

In seventy-niue cases in which the Klebs-Loeffler bacillus was found by
culture, and in which antitoxin was used, seventy-six cases recovered and

— four per

three died,

In fifty-nine cases

cent.

many

diphtheria was made, and in

in

which the diagnosis of
was taken, in which

of which no culture

no antitoxin was used, forty-three cases recovered and sixteen died,
thirty-seven per cent.

There are over one hundred physicians in the city of Lowell, and the
very great majority of them are conscientious and painstaking in their
Diphtheria requires more
efforts to aid their patients towards recovery.
department has in its
health
than ordinary care and attention, and the

and willing physician, ready at any time to assist with
examination, or in any way, any member of the profession. At any time
of the day cultures and antitoxin can be had by application at the office of
the board of health free of charge, and the department would entertain the
hope that the year 1901 would show even better results than this year, if it
employ a

skilled

was not that the experience of years has brought us to the conclusion that
some physicians in the city whose services when called for by any
family are followed by certain death to the unfortunate victim. To empha-

there are

size this proposition,
this

department

:

—

we give

the following transcript from the records of

One physician has had thirty-two cases of diphtheria, and used cultures
and antitoxin in every case result, no deaths.
Another piiysician has had eight cases of diphtheria, taking no cultures
and using no antitoxin result, seven deaths.
While the mortality from typhoid fever is very low, the number of re;

;

ported cases
of the city

mack River
into

tlie

periods.

is

was

unexpectedly large, when we know that the water supply
any time, of Merri-

entirely free from the introduction, at

water.

city

But

from
tliere

Quite a number of the reported cases were brought
where it had been contracted during vacation

{)laceH

remains a large number that we believe were attacked

with the disease by carelessly drinking canal water in the large corporations
of the city, where it is always within reach and can be obtained quicker

;
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some of

all in

the corpo-

rations, although piped across the canals.

This year shows the smallest number of deaths from contagious diseases
since 1845,

—

fifty-five

years.

Lynx.
Small-pox Hospital.

The building
last

that

was

time of writing the

in process of erection at the

annual report has been completed, equipped with kitchen furniture,

stocked with coal and wood, and

is in readiness for the reception and care
ambulance is ready for their conveyance.
We again call your attention to our former recommendation, viz., " That
the city council inquire into the advisability of establishing an abattoir,
where those having licenses to slaughter shall kill cattle, calves, sheep,
swine and poultry."

of this class of patients.

An

HospiUal for Contagious Diseases.

The

past year, 1900, has been one of great activity at this institution,

there having been two hundred and thirty-six patients admitted, with
twenty deaths,
a rate of mortality of about 8.5 per cent., a decidedly
low rate when considering the character of the cases admitted.
Much work has been done in addition to that done in the hospital, for,

—

of the six hundred and twenty-nine bottles of antitoxin received and used

from the State Board of Health, eighty bottles were used outside for
immunizing purposes, and eight bottles furnished to physicians or, in
other words, it has been the custom of this institution, when receiving a
patient, to immunize the children remaining in the family, if any, as a
means of preventing the spread of disease, there having been ninety-nine
people so treated by the hospital attendants.
A bacteriological and chemical laboratory has been established the past
;

year, for the purpose of bringing the department more closely in touch

with the analysis of milk, and also of giving physicians and the people an
l>y scientific means, of knowing when certain diseases exist
and a means by which physicians may know when a warrantable certificate

opportunity,

may be given a child to attend school after having diphtheria, or, in other
words, a means of knowing when such child ceases to be a source of infection.
At present the bacteriologist receives cultures from diphtheria only
;

but the conception of the laboratory embraced the examination of the blood
for malarial aud blood diseases, the examination of the sputum for tul)or-

and bladder
and possibly the
all of which are

culosis of the lungs, the examination of the urine for kidney

troubles, the use of

the

Widal

test for typhoid fever,

examination of pathological specimens for diagnosis,

—

means looking towards the preservation of the public
which should be consummated in the near future.

health,

and

all

of

STATE BOARD OF HEALTH.

836

[Pub. Doc.

Malden.

A

still

further measure for the protection of the

community from con-

tagious diseases, to which the board strongly leans,

is

by argument

the possibilities of beneficent work,

of such a hospital, would be to presume

This

is

not the

first

if

the establishment of

An

a bacteriological laboratory and contagious hospital.

effort to establish

the city were possessed

we were speaking

to children.

time that the present board has brought to the atten-

tion of our citizens this crying need, and the city's neglect

contrast to the foremost position

it

is

takes in some other matters.

in strong

Instances

almost numberless, figuratively speaking, but practically of daily occur-

come to the attention of the board, where, could the patient be
removed from the house and neighborhood, the multiplied instances of
infection so common to-day might be almost wholly avoided, and the irreparable loss to the children of the community by the closing of the scliools
and the practical disorganization of its work would cease to become a
rence,

necessity.

Marion.

The following

report of Medical Inspector

Morse

relates to an epidemic

of typhoid fever at Marion, which was believed to have been caused by the
eating of oysters contaminated by sewage

On October

:

—

was received at this office a communication containing
were five cases of typhoid fever in the town of Marion, and
asking that an investigation be made by the Board as to the cause of the disease.
I accordingly went to Marion on October 25, after interviewing several of the
patients who had been removed to Boston after coming down with the disease.
The first patient to be taken ill went to bed on September 22. The milk supply
of the faraiij' was from Mr. B. the cream supply from Mr. C, the drinking
water was obtained from the hotel supply, a sample of which was analyzed, but
showed no evidence of serious pollution and the vegetables from Mr. I). Oysters
had also been used since the first of September, which were supplied from Mr,
M.'s fifjh market. So far as is known, with but one exception, the patient had not
been away from Marion during the summer season. The exception was a trip to
Ga}' Head during the early part of September, and there is no reason to believe,
from the description of that excursion, that she contracted the disease while away.
he next patient to be taken ill was a man, thirty-three years of age, who went
to bed on October 2.
At his house there is a driven artesian well, a sample of
the water of which was taken, and did not show evidence of much pollution upon
examination. The milk supply was obtained from Mr. K., and the oysters for
the house were bought at Mr. M.'s fish market. It was the custom of the patient
to be in Boston daily, and perhaps two nights in the week he would remain over
night in the city consfujnently, it would be difficult to establish the probability
of his receiving the infection while at Marion, were it not for the existence and
subsequent development of other cases of the di.sease exposed to the same
23 there

inff)rniation that there

;

;

;

'i

;

comlitions.
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The next

patient to be taken

ill

OP^

went

to
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bed on October

837
9,

after feeling poorly

The milk supply of his family was obtained from
cream supply from Mr. C, the water from a driven artesian well, tlie

for the ten preceding days.

Mr.

B., the

Mr M.'s fish market, and at times from
This patient remained only a portion of the time at Marion, his business
calling him to Boston, and at times during the month of September he had visited
vegetables from Mr. D., the oysters from

Mr. O.

other cities in the east.

The ne.xt patient taken ill with the disease went to bed on October 26. The
milk supply for the family was obtained from Mr. S., the water from a driven
artesian well on the premises, and the oysters from Mr. M."s fish market.
Three other patients, one of whom passed part of her time at Newport, R. I., and
the other two, who spent onl}' a limited time visiting at the house of one of the
patients, were taken ill during the latter part of October.
On account of the fact
that these three patients all ate oysters while at Marion, together with the evidence
that probably the previous cases of the disease had received their infection from
oysters gathered under similar conditions, it was not thought necessary to inquire
All of these cases developed among the
into other possible sources of infection.

summer

residents of the town, and

were immediately removed

to Boston,

where

they were cared for during their illness.

two young men residing at
first one was a bo}- sixteen
years of age, who was taken ill on September 22. At his home the water was
oiitaincd from a dug well located in the yard, a sample of which was taken,
and upon examination showed evidence of pollution, and the milk supply was
from their own cow. Although he lived a short distance out of the village, it was
his custom to spend most of the time in the town, and it was not unusual for him,
during the month of Septeiuber, to eat raw oysters while he was there.
The other boy, seventeen years of age, was taken ill on September 27. He
The milk
worked in lliller Bros, stable, and boarded at Mr. Killer's house.
supply was olitained from Mr. R. and the water supply from a well located near
the stable. An examination of the water showed it to be considerably polluted,
but tv have been subsequently purified by its passage through the ground.
Another water supply existed at the stable which was supposed to be used only
lor the purpose of washing carriages
but, in view of the fact that it had been
•sometimes used for drinking purposes, a sample Avas taken, and upon examination
showed evidence of considerable pollution. This young man gave up work at
the stal)le a few days before being taken ill, and went to his home in Mattapoisett,
where he was sick with the disease but, on account of the fact that he was at
Marion most of the summer, he undoubtedly received his infection while there.
It is not known, nor could it be ascertained, that he ate i*aw oysters at any time.
Although there were some of the patients seriously ill with the disease, all of
them sul)setjuently recovered

From

additional information

Marion were also taken

ill

it

was learned

with the disease.

that

The

;

;

Attention having been directed to the oysters as a prol)alile source of infection,

a more detailed study was made concerning their origin, bedding and the method
of handling them. The oyster supply of the hotel, where n(» cases of the disea.«5e
developed, was obtained from Cotuit, and a visit made there showed that the oys-

were obtained from the shores were not polluted bj' sewage. Samexamined at the experiment station
Lawrence, and no colon bacilli were found inside the oyster shell. The oysters

ters as they

ples of oysters were, however, obtained, and
at

STATE BOAED OF HEALTH.

838

[Pub. Doc.

which the patients ill with typhoid fevei- ate, however, were obtained from a small
cove on the opposite side of the Marion shore. Samples were taken and examThese oysters were subsequently
ined, and found free from the colon bacillus.
brought to the Marion shore and, Avhen not immediately used were bedded along
the shore, usually near Mr. M.'s fish market, in a small cove known as fish market

wharf cove. Several families obtaining their oysters from Mr O. would have
them brought to the shore near their own house, bedding them in the water near
the shore, and gathering them as they wished them to use. Examination of samples taken from fish market wharf cove and at different places along the shore
showed them to be infected with the bacillus coli communis, indicating pollution
by fecal matter.
There is no sewerage system in use by the town itself, but the sewage from
is conveyed through
a preparatory school located in the town
Tabor Academy
a sewer pipe to the bay, and discharged into the water near fish market wharf
cove. The sewage of the hotel, which accommodates one hundred and fifty persons, is collected in three cess-pools, from which it is subsequently conveyed
thi'ough a sewer pipe some five hundred yards into the waters of the bay, and

—

—

discharged at the flow of the tide. Numerous other private sewers, conveying the
sewage from individual houses, are also discharged into the bay, the pipes running out to a point beyond low water. The current of the water of the bay is not
particularly strong, and the tendency of the flow is towards the Marion shore
rather than towards Little Island, thus bringing the sewage directly on to the
shore where the oysters are bedded.

Careful inquiry among the residents of the town did not reveal any previous
case of typhoid fever; but it is well known that walking cases of typhoid fever do
exist, often so mild as not to require the services of a physician, and it appears
perfectly possible that one of these cases may have existed in Marion, and the discharges entered the water in an undisinfected condition.
It is somewhat the custom of the natives, as the town's people are called in
contradistinction to summer residents, to Avithhold any information relating to

among their class, with
summer resort; and a case

sickness

a view to protecting the reputation of the town

as a

of typhoid fever

may have

existed under these

conditions which was concealed by the physician and family, to the evident detri-

ment of those subsequently taken

As

ill

with the disease.

a result of this investigation,

patients

ill

it

may

be concluded that eight of the

with the disease probably received their infection by eating raw

oysters, whicii were bedded in sewage-polluted waters.

An

examination of

oysters obtained under conditions similar to the ones causing the disease
showed the presence of tlie bacillus coli communis, and the following com-

munication was sent to the Marion board of health

:

—

Due.

7,

1900.

The Board of Ikallh, Marion, Mass.

Gkntlemkn

:

— In compliance with

a request received at this oflice for an in-

vestigation in regard to the cause of the prevalence of typhoid fever at Marion,
the Board has made such an investigation, and has come to the conclusion that the

probable cause of the origin of the disease was the use of oysters taken from
sewage-polluted water. The oysters which appear to have been affected were
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the cove near the fish market wharf.

A sam-

ple also taken from the shore near the Hamlin house showed evidence of similar

Quahaugs taken from

pollution.

found

the cove near the lish market wharf were also

be infected. It is quite plain, therefore, that the continued use of ulsters
as food from a polluted region may at any time be attended with danger.
to

Medford.
Thirty meetingB have been held
disinfected

granted

;

two hundred and

;

fifty

rooms have been

four hundred and seventy-one permits for school attendance

;

one hundred and forty-seven pedlers licensed

thirty-seven nuisances reported, inspected and abated
sixty-five inspections

made by

The board has endeavored

;

;

one hundred and
five

hundred and

inspector.
to maintain a high standard, and, as far as

possible, without jeopardizing the welfare of the city, to practise
est

economy

but our

;

first

duty

is

tlie strict-

the protection of the people.

months of 1899 and the first of 1900 we had an epidemic
number and severity of the cases prompting us to issue
Twelve physicians recards to the physicians for report of their cases.
sponded, fifty-one cases being reported, fourteen proving fatal. The cause
or origin of this disease we were unable to discover.
The board has had some difficulty in maintaining as strict a quarantine
In large families, where they are conin some cases as they would like.
During the

last

of erysipelas, the

few rooms, it is impossible to secure that complete isolation
we have no hospital or place for quarantine for conta-

fined to a

desirable, and, as

gious diseases, with which

many other cities are provided, and which we
many times, we have been obliged to send

could use to good advantage
cases to

Waltham

Hospital, thereby incurring risk to patient and consider-

able expense to the city.

The question

come to
recommend such a step
expense and result of this method in
of the opinion that some time in the

of a medical inspector for our public schools has

the notice of the board, and, while not prepared to
until

more

knowledge of the

definite

other towns

is

obtained, the board

is

near future such an inspector will be necessary in our city.

MiDDLEBOROUGH.

On June

14, 1900, a case of small-pox

was reported.
watchmen

diately quarantined the house, and hired two

entering or leaving

The board immeto prevent

any one

it.

The board thought it advisable to employ a doctor to take charge of all
we might have during the epidemic. On Saturday, June 16, a
pest house was built on land owned by John Lcliaron, situated on West

the patients

Grove

Street.

It

was

built,

furnished and occupied before ^ r.M. of said

Saturday, as the board could not find a house suitably isolated to use as a
pest house.
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After the patieuts had recovered and been released, the pest house' was
disinfected with formaldehyde gas and then taken to pieces and

washed

with solution of corrosive sublimate and the material given to the town

highway department, as the board could get no offer for
way department could use it in constructing sheds.

The board took every precaution
and were

in position to treat

it,

and the high-

to prevent the spread of the disease,

twenty patients,

if

required.

The board

re-

quested the scholars to be present at the different public schools in the

on Monday morning, June 18, 1900, and had physicians

village

ance to vaccinate free of charge

all

those

who

Over two hundred availed themselves of the

in attend-

desired to be vaccinated.

privilege.

Milton.
Antitoxin was not used early in either of the fatal cases of diphtheria.

months of the year seven cases of typhoid fever have
Almost all of these cases have developed at
intervals of about a month, and most of them have been of a very mild
Repeated
It has been impossible to trace any source of infection.
type.
analyses have been made of the drinking water and the milk used, without
During the

last six

occurred in East Milton.

evidence of contamination.

positive

develop, and

it

was found that

all

As

the

cases

have continued to

the cases either had taken milk from one

milkman or may have taken milk sold by him

to another

milkman, the

dis-

continuance of the sale of milk from his premises has just been ordered, in
the hope that this precaution may be effectual in checking the development
of other cases.

Of the cases of diphtheria, seven occurred in four families on Thistle
Avenue, all of whom were supplied with milk by one milkman, whose son
had previously had a very light attack of nasal diphtheria. As circumstances

made

board of

it

impossible to properly isolate this case, the sale of the milk

Most of the milk had been sold
health was notified, and was unwilling

was stoppi

in Boston,

d.

and the Boston

that the milk should be sold

there until negative cultures had been obtained.

We

cannot say that the large increase in the number of cases of conis necessarily due to the absence of a general

tagious diseases this year

sewerage system, but we would again strongly emphasize the need for the
steady increase of the system of sewerage now in use.
Early in the year complaint was made that the sanitary arrangements of
a

number

of school-houses in the

town were very defective, and in some
so that we deemed it wise to

cases dangerous to the health of the scholars

;

employ an expert sanitary engineer to ascertain the exact sanitary condition
of each school-house, and to suggest the changes necessary to put them in
This was done, and a written report was sent to
a satisfactory condition.
The one great need in the perfection of
the school committee on May 7.
the sanitary condition of the school-houses

is

the satisfactory disposal of
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sewage, as without water-carriage systems
taries in perfect condition.

it is

841

impossible to keep thesani-

Aside from the nauseous odors generated by

the burning of effete matter in the school-bouses, the great objection to the

"dry"

systems of sewage disposal

is

that they depend entirely upon the

constant care and attention of the janitor

The

in

charge.

following report of Medical Inspector Morse relates to certain cases

of typhoid fever which occurred at Milton in the

fall

of 1900

:

—

A few flays ago, in a communication from the Milton board of health, I was
informed of the existence of several cases of typhoid fever in the town which
had existed during the past six months, and a request was made for an investigaThese cases were all located in the
tion as to the probable origin of the disease.
village of East Milton, and were seven in number, all of whom, it was found,
obtained milk from one man. This man's supply was limited to two cow.s, which
he kept in a barn located upon his premises, he doing the milking and the distribution of the milk himself.
The water supply in part was obtained from a
s^jring some one hundred yards distant in a field, and a sample taken at the time
of my visit was found upon analysis to be polluted. As an additional supply, he
collected the rain water from the roof of this house into a cistern, and a sample
obtained from this supply was found to be considerably polluted. The fact that
no other cases of the disease were present in this part of the town, and that all of
the patients obtained their milk from this man, was conclusive evidence of the
source of infection, but no history of a case of typhoid fever could be obtained
from any of the people living at the farm. From our present information, it
must be concluded that the infection was unknowingly introduced into the milk,
probably by the use of one or both of the polluted water supplies.
The boai-d of health of the town was informed of this condition, and advised to
order the milkman to connect his house with the public water supply, the pipes
of which supply were only a short distance from his house. No new cases of the
disease followed, and with the adoption of these suggestions it may be assumed
that the source of infection

was stopped.

Newton.
The general

health of the city has been good during the past year,

no

serious epidemic having occurred during that time.

There was a sharp
outbreak of diphtheria in Ward 3 soon after the opening of the schools
in September, but it was soon under control, and did not cause serious
alarm.
The deaths from all causes during 1900 were five hundred and two,
giving a death rate of 14.94 per thousand, a marked improvement over the
previous year.

The subject

of daily medical inspection of schools

was brought

to the

attention of the board towards the latter part of the year, and a conference

was held between

a committee of the

Newton Educational Association and

the board to discuss the matter.

board expressed
tain

itself

After listening to the proposition, the
as unanimously in favor of the plan, provided cer-

modifications were

adopted.

The matter was then

referred to the
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The plan contemplates a

time under consideration.

[Pub. Doc.
is

at the present

daily inspection of the

schools by a physician with a view to detecting the presence of contagious
diseases.
trict to

proposed to divide the city into

It is

each inspector.

It is estimated that the

one diswhole cost of applying

districts, giving

system of school inspection to Newton, including salaries of inspeccertainly
would not be more than $2,500 per year,
a small sum to pay out, when we consider the great advantage to be
gained in the increased protection from contagious disease, and the diminished interruption of the school work, due to epidemics which cause

this

—

tors, printing, etc.,

closing of the schools.

The burning

of the scarlet fever

ward

at the hospital in

May

compelled

the board to reduce the number of cases of that disease sent to the hospital.
The city government, after carefully considering the question, decided to

wooden buildings by modern brick structures of increased
These buildings are now in course of construction, one ward
and the administration building being promised by the contractor early in
The completed structure will consist of three buildings, an execu1901.
tive building in the centre and a ward building on each side, connected
with the executive building by an open corridor. Each building has a
general ward at either end, with a central corridor, out of which open the
There is also a suspect room in each ward
service and private rooms.
Here the patient will be
building, for the reception of suspicious cases.
entirely separated from the other cases, and exposed to no danger from
replace the old

capacity.

infection, until the disease declares itself.

Formaldehyde
diseases, but

it

is still

used by the board for disinfection after contagious

has been necessary to discard the old generators which

were formerly used.

It

was found that

the later generators purchased for

use were less reliable than the original ones, and in many cases when the
room was opened the lamp was found extinguished with the greater part
of

tlic

alcohol unchanged.

This occurred so often that

it

was decided to

form of generator and substitute in its place a new form,
which, instead of producing gas directly from wood alcohol, regenerated it
from commercial formalin, or the forty percent, watery solution of the gas.
These generators are a little more complicated in construction and manipudiscard

this

lation than the old ones, but luive one advantage over the old form, in that

they deliver the gas into the room through the key-hole, accomplishing their

work very quickly.
Tiie total number of nuisances and complaints receiving the attention of
the board during the year was 2,696, this large number being the result
of the house-to-liouso inspection and the monthly inspection of milk farms.
All farms on which milk is produced for public supply where more than
six cows are kept have been inspected each month by the agent, and a
Farms where a smaller
report made to the board regarding their condition.
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number of milch cows are kept have been inspected from time to time.
The result of this frequent inspection is shown in the increased cleanliness
of the cow barns and the premises adjoining.
The rules forbidding the keeping of swine in cow barns, and requiring
frequent removal of manure from the vicinity of such establishments, have
been

strictly enforced.

Medical inspection of schools

:

number examined, 13,258

;

found sick,

5.

North Adams.
The following

report of Medical Inspector Morse relates to an epidemic

of typhoid fever which occurred at North

Adams

in

September, 1900

:

—

was evident from the daily reports of
were an unusual number of
of North Adams. I accordingly went to North

During the early part of September

it

infectious diseases received at this oflRee that there

cases of typhoid fever in the city

Adams on September

18, to investigate the existing conditions

and

to discover,

if possible, the origin of the cases.

From the cases investigated at that time and from subsequent eases reported it
was found that twenty-nine cases of the disease had existed during the month of
September, and five others were reported during the first two days of October.
Of the first thirty cases reported, it was found that ten of them had milk from one
milkman, four had milk from another and five from various other supplies. Of
the remaining eleven cases, nine of them were found to have been absent from
the city on their vacation, and probably contracted

while away, as the incubation

it

period of the disease corresponded with the time of their absence from the city.

One

case

was

a nurse at the North

Adams Hospital, who undoubtedly contiacted
who was ill ^vith the same disease. Con-

the disease while caring for a patient

cerning the one remaining case no information could be obtained, as he had since

removed from the city.
The larger number of cases, consequently, being on one milkman's route, a visit
was paid to his farm, which was located in the village of Greyloek, some two miles
from the city of North Adams, towards the town of Williamstown. At his home
it was found that one of his sons, seventeen years of age, became ill with the disease on August 15. He was cared for at his home and nursed by his mother, who
also did the housework of the home, and probably carried the infection indirectly
to the milk supply.
It was stated that the cans and milk utensils were washed at
the farm barn, some distance from the house, and that the mother had nothing to
do with this work but, with a case of the disease existing in the house where
;

other

members

of the family having direct access to the milk lived,

that the infection

among
ill

was transferred

in this

way.

it

is

probable

which developed
a time after this boy became

All of the cases

patients using this milk supply occurred at

with the disease.

The milk supply of the four cases using Mr. A.'s milk was further investigated,
visit was made to his farm at Clarksburg.
Here the water supjily was

and a

obtained from a running stream, and a .sample of the water was taken, analyzed,

and found

to

be polluted.

No

case of typhoid fever

could any history of a previous case be obtained.

was present

at the

farm, nor
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time there was considerable agitation concerning the ice supplied to
cit}', it being claimed that the Hygeia Ice Company was

the inhabitants of the

made ice, which, upon examination, was found to be of questionwas found, however, that there was no connection between the

selling artificially

able purity.

It

patients having typhoid fever and this particular ice supply.

The

local boai'd of health

was informed

of the conditions discovered as a result

of this investigation, and precautions were taken by the board to prevent the
spread of the disease from the milk supplies in question. Its efforts were ap2}arently successful, for during the remaining twenty-nine days of October only nine

cases of the disease were reported. These upon investigation could not .all
be attributed to any particular source and, in view of the fact that this city has
for the past few years had a somewhat unusual number of typhoid fever cases
present, the origin of which could not be determined, we must assume that a

new

;

source of infection

is still

present in the

city.

Northampton.

The

following report of Dr. Morse, medical inspector of the Board,

which occurred at Northampton

relates to an epidemic of typhoid fever
in

September, 1900:

—

During the month of September, from the daily reports of infectious diseases
office, it was evident that an unusual number of cases of typhoid
fever had occurred at Northampton, and on November 2 I made a visit to the city,

received at this

determine the origin of the disease and to advise the board of health in taking
measures to prevent its spread.
Since the 1st of September there had been fifty cases of the disease reported,
but on investigation it can be stated that six of them probably received their inOf these six, one had been to Boston,
fection before coming to Northampton.
and was feeling poorly on his return another was employed at the Mt. Tom Pulp
Mill, and was removed to Northampton for treatment; a third had been in West
Virginia for two months, and had only recently come to Northampton a fourth
was an actor, who was taken sick in the city while filling an engagement; a fifth
had been in Ohio, where typhoid fever was prevalent, and had only been in Northampton two weeks before he was taken ill and the sixth one came from St.
Louis, and was taken ill about one week after arrival.
Of seven other cases, no direct history of infection can be obtained with the exception of one case, where a man twenty-seven years of age was taken sick on
September 17. He had recently reopened a well, located on the premises, which
had been closed for fifteen years previous, and a sample of this water upon
analysis showed considerable pollution.
Of the thirty-seven remaining cases, all of them can be traced to the drinking of
a spring water which was polluted by the sewage of the Dickinson City Hospital.
This spring is located upon the hospital hill, about a hundred yards distant from
the building, and the water is fir.st collected into a brick cistern. It is then further conveyed about a hundrecl yards through an oaithen pipe into a barrel, which
to

;

;

;

also receives a certain

amount

of the natural drainage of this water-shed.

An

analysis of a sample taken from the brick cistern shows a water of comparatively
good quality, but a sample obtained from the barrel lower down shows that at
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From this barrel the
some four hundred yards to Bailey's

internaediate point pollution has entered the water.

further conveyed a distance of

is still

where some years ago it was used for manufacturing purposes. The
method of conveying the water is through a wooden pipe, and at several places
there is evidence that the pipe has decayed and has been repaired by making con-

brick-yard,

nections with iron pipes.

wooden pipe.
The sewage from

The

outlet at the brick-yard

is

the terminus of this

conveyed a distance of some three hundred
and then, apparently by a break in the pipe,
comes to the surface and flows superficially into a brook near by, which eventually
enters Mill River. The point at which this sewage comes to the ground is almost
in a line with the wooden ])ipe which conveys the spring water from the barrel to
the bri('k-yard, and on examination the surface of the ground covering this water

yards

tlie

hospital

is

in the direction of this spring,

pipe was seen to be saturated with sewage.
tained at the brick-yard

was not usually used

The water from

this

spring as ob-

for drinking purposes, but during

the past dry season, on account of an unpleasant odor and taste in the city's public water supply, several families living in the vicinity of this brick-yard used the

water for drinking purposes. At that time they did not notice any unpleasant
odor or taste to this spring water, but subsequently- it did have a marked odor of
carbolic acid, and upon investigation by the local board of health it was found to
be probably polluted by the sewage from the city hospital entering the pipe at or
near the point where the sewage comes to the surface of the ground. An analysis of a sample of water obtained at the outlet of the spring water pipe at the
brick-yard shows that

it

has received a large amount of sewage since

its

leaving

the barrel located higher up on the course, and undoubtedly this pollution comes
from the sewage of tlie hospital. This sj)ring water supply was further used as

the drinking water supply of the employees working in the lower cutlery mill
near by. The water was carried in pails and distributed around the building for

many of them subsequently became

ill with the dismiddle of October, having discovered
this probable source of infection, placed a written notice upon the ground near
the outlet of the pipe, warning people that it was not safe to use this water for
drinking purposes. With the prevention of this source of water supply the cases

the use of the employees, and
ease.

The

diminished

local board of health, about the

in

The board

number immediately.

of health were later notified of the conditions discovered as the result

of this investigation, and the following communication was sent to them, advising
them to prevent the further use of this supjily in a more efficient manner than by
the posting of a notice at the outlet of the pipe

:

—

Office of Statf. Bo.kkd op Health, State House,
Boston, Jan.

To

the

11, 1901.

Chairman, Board of Health, Norihamplon, Mass.

Dear

Sir

:

— From the daily reports of infectious diseases received at this office

from Northampton during the month of October, it was evident that an unusual
number of cases of typhoid fever were present in the city, and an investigation as
to their origin has been made by this Roard, in which it was assisted by your local
board. As a result of the investigation, it was found that fifty cases of typhoid
fever had appeared in Northampton since September 1. Of these cases, six undoubtedly received their infection before coming to the city, and some of these
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were taken

to the

Dickinson Hospital for treatment.

cases no history of

common
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In seven of the remaining

infection can be obtained, and the probable source of

infection in these cases has not been determined.

Thirty-seven cases, however,
can be traced to the use for drinking of a spring water which had been polluted
by the sewage of the Dickinson Hospital. The spring from which the water was
obtained is located upon the hill near the hospital, about three hundred feet from
the building, where the water is collected in a cistern, from which it flows through
an earthen pipe to a barrel, and thence* in a wooden pipe, repaired in places by
iron pipe, to the brick-yard, a little over a quarter of a mile distant.
An analysis of a sample of water collected from the spring on the hill shows
that it has at some time been considerably polluted by sewage, and there is evidence that it has not been wholly purified before reaching the spring. Comparing the analysis of the water collected from the spring with the analysis of a
sample of water from the outlet of the pipe at the brick-yard, it is evident that
the water receives further pollution in its flow from the spring to the brick-yard.

The sewage

is discharged into a pipe leading down the hill, which
broken in such a manner that sewage escapes from it
in the neighborhood of the water pipe
and, since but little water was flowing
through the pipe during the past fall, and the pipe was not full, it is jirobable
that some of the sewage found its way into the water pipe in an unpurified state.
The Board would advise that the further use of the water from the spring or
the pipe in question at any place be effectually prevented, and that a proper
means for the disposal of all the sewage of the hospital be provided without

of the hospital

evidently terminates or

is

;

delay.

made by

In the course of the investigations

from a spring of E.

the Board a sample of water

Elm

was

which appears to
have been used as a source of drinking water, and was found upon examination
to be highly polluted by sewage, as was also a well at 7-1 Mill Street, where cases
of typhoid fever occurred. The Board would advise that the further use of these
sources of water supply be prevented.
collected

C. Southwick, near

Street,

Norwood.
In other years

we have pointed out some

for water supplies for domestic purposes.

of the dangers of using wells

These dangers

will not lessen,

but increase, as time goes on, and we advise the discontinuance of the use
of all wells in the thickly settled portions of the town.

In the course of our work, with

we became convinced

its

opportunities for making observations,

that the citizens of

town should move

tiiis

the matter of providing the town with a public sewer system.

that

it

was not only proper, but incumbent on

of our office, to set in motion the

at

once in

We

believe

us, because of the function

movement which we

trust shall at

no

distant day provide this town with such a system.

The following

reports of Medical Inspector

of typhoid fever which occurred at

1900:

—

Norwood

Morse
in

On .January a letter was received from Mr. Lyman
Norwood board of health, containing the information
1

the

relate to

the winter

F.

tiie

epidemics

and summer of

Bigelow, secretary of

that five ca.ses of typhoid
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month, and that they desired an investiI accordingly went to Norwood the
following day, obtained a list of the cases reported, and personally made a visit
Another case had
to each one to determine the common source of their sickness.
fever had been reportfcl during the

))ast

gation in regard to the cause of the disease.

been learned of after

my

making

arrival,

made

six cases in all.

to occupation, their absence from the
one tinu; or another, their iiiiik supply, etc. and after the visits had been
completed it was found that all of them hail taken milk from one dealer, Mr. A.
Five of the cases lived at Norwood and the other at East Walpole, a part of which
town Mr. A. also supplied with milk.
The milk being the probable manner by which the disease was propagated, a
He
visit was made to the dealer, and the existing conditions further investigated.
bought all of his milk from seventeen dilYcrent farms, situated in Norwood and
Walpole, and the conditions at the house and the method of caring for the milk
were as follows. The milk was collected daily in the morning from all of the
farms, and brought to Mr. A.'s milk shed at Norwood. The amount, approximately one hundred cans, was mixed in a large mixer, and then a portion of it
was put into bottles for distribution to the customers, and the remainder was

The

town

usual inquiries were

in

regard

at

placed

in

;

All of it was then 2Jlaced in the
was distributed by two teams to
was then made in reference to which team

eight-quart cans for other customers.

ice chest, to

remain

until

the families supplied

b}-

next morning, when
him.

Inquiry'

it

supplied the families where the disease existed, with the possibility of finding
of the cases on the route of a single team, but

it

all

was found otherwise, for four

cases had milk from the team driven by Mr. B., one of the employees, and the

other two from the team driven by Mr. A. himself.

Inquiry

was then made

in

about the milk shed. Mr. A. and three men handled all of
the milk, and with but one exception the hired men had been working for him for
a period of nearly a year, the exception being a young man, twenty yeai's of age,
reference to the

who came

lieli>

work here on December

him

have any conof any
sickness whatsoever, in fact, all of them had worked daily; neither had they had
any attack of diarrlujea at any time. All of the cans and bottles were saitl to be
thoroughly washed and scalded out at the milk shed, the water being obtained
to

nection in causing the

from

tiie

first

6,

three cases.

public water supply of

a date too late for

None

of the

to

men had complained

Norwood.

The infection not apparently existing at the milk shed, a further study was
made by visiting the seventeen difl'erent farms from which he obtained his milk.
At one farm it was learned that a case of typhoid fever existed seven years ago,
at another there were two cases of the disease three years ago, and at still
another two cases had appeared three years and nineteen years ago. Careful
inquir}' was also made in regard to any of the help about the farms having any

and

questionable illness recently, but with negative results, and apparently no visible

cause could be found, it was, however, decided, as a result of the investigation
up to the present time, to revisit the milkman, explain the situation to him, and

inform him that for a ])eriod of two weeks he must not mix his milk and, furthermore, that he nuist give the same farmer's milk to the same family each ."lucoeslie olT»'red many ol)jections bi'fore complying
sive morning during this time
with this retjuest, but linally he acceded to it, and this practice was commenced
;

on the morning of January 4.
The next cases to ajjpear were on the 8th and 10th of the month, a time too
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early to be of value in determining

from which farm the probable

[Pub. Doc.
infection came,

and, as each received their suppl}' from a different farm, they probably received

from the mixed milk rather than from the separated milk.
cases, however, were of gi'cat importance in indicating the
probable source of the disease. Both were taken ill on January 14, and both had
unmixed milk from the same farm. A second visit was accordingly made to this
farm, and the conditions more carefully investigated. It was found on inquiiy
that the owner himself had appendicitis three years ago, and it is possible that
infection may have taken place from this source.
A sample was taken from the
well from which water was used for washing the milk pans and strainer, analyzed and found to be polluted. The Norwood board of health were notified of
these conclusions, and advised immediately to take measures to prevent the
further use of the water of this well, and to have the different utensils used in
handling the milk at this farm thoroughly sterilized, and up to February 16 no
new cases have developed.
the infection

The next two

On July 27 my attention was again called to a large number of cases of typhoid
fever appearing in the town of Norwood, and which were being reported daily to
I accordingly made a visit to the town, for the purpose of ascertaining the origin of the disease and advising the local board of health in taking
measures regarding its spread.

this Board.

The first case which had been reported was a man fifty years of age, a machinist by
who was taken ill on June 19. He had visited New York during the early
part of the month, and the prodromal symptoms of the disease were present when
he returned. In all probability he contracted the disease while away on this visit.
trade,

He obtained his milk supply at Norwood, from Sunnyside Farm, and the public
water supply from Buckmaster Pond was in use at the hou.se in which he lived.
No other cases developed until July 10, when a j'oung man twenty-six years
of age, working in the tannery, was taken ill. He obtained his milk supply from
Mr. A. and at times from Mr. B.
During the following seventeen days twelve other cases of the disease were
reported, and upon personal investigation it was found that all of them had taken
milk from Mr. A., and some of them in addition had other milk supplies, which
were not the same

Among

in all of the cases.

was one of the men who worked for Mr, A., who
and distributing the milk. He went to bed on July 14,
although he had been feeling ill for a few preceding days. It was his custom,
on account of the fact that he collected milk over a certain route, to use one man's
milk at his own home, the milk being obtained from the farm of Mr. C, in East
Walpole.
In the early part of January of this year tliere had appeared ten cases of
typhoid fever in the towns of Norwood and East Walpole, and upon investigation
it was found that all of these cases had access to this same milkman's milk, and it
was finally concluded that the original infection wa.s from Mr. C.'s farm in East
Walpole. With this information, attention was immediately turned to this farm
again.
As a result of the previous iiiv(!stigation, the board of health of Norwood had instructed Mr. C. that non(! of his milk could be distributed in the town
until he had obtained a new water sujjply which should be of a pure character.
the early patients

assisted in collecting
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Both he and Mr. A., to whom he sold his milk, were informed of this decision,
and for a time it is presumed that they followed instructions. Later, however,
their business relations were resumed unknown to the board of health, and Mr.
milk was distributed throuo;h the town.
As the investigation of the epidemic continued, the above facts were ascertained,
and on August 3, as many more cases of tiic disease were being reported, the
board of health issued strict orders to Mr. A., prohibiting him from buying milk
from Mr. C, and prohibiting Mr. C. from selling any of his milk in the town of
Norwood.
From the appearance of the epidemic on July 10 to the end of the month twentyone cases of the disease were reported, all of whom had Mr. A.'s milk and during
the first thirteen days of August twenty-four more cases appeared, all uniier the
same conditions. Witli tiie instructions of the local board of health to the milkmen
on August 3 the source of the infection was removed, for after the 13th of .\ugust
only one more case of the disease appeared, that one being reported on the 27th
of the month, and during September one case was reported from the same town.
It is not known that these later cases received their infection from the same
C.'s

;

source as those preceding them, as no direct information could be obtained that

they used Mr. C.'s milk.

The source

of infection at Mr. C.'s farm

was traced

to the well

water used

in

was found considerably
polluted by an analysis of the water made during the January epidemic. At that
time the water of the well was quite low; but, with the coming of spring and an
washing the cans and

utensils at the house, and this well

increased rainfall, the well furnished sufficient water until the

summer months,

was again low and at times the well was dr}' in fact, wlien I made
my visit there it was stated that there was no water in the well, and that tiiey procured their supply from Trap-hole Brook, a stream close by. I was, however,

when

the water

:

able to obtain water from the well.

Mr. C. was further informed at this time that.none of liis milk could be sold in
town of Norwood under any conditions until lie liad obtained a new water
supply. Accordingly, at the request of the local board of health, an analysis of
the water of Trap-hole Brook was made, and it was found to be apparently
the

unpolluted.

With

this as

a

C

to resume
it was possible for Mr.
which time no new cases of the disease have

new water supply

selling milk in the town, since

developed.

was the fact that
employed in the book I)in(lery contracted the disease. Most of
these people at their homes did not take milk front Mr. A., Init it was the custom
at the book bindery for them to have left for their usc^ a limited amount of milk,
which was obtained from Mr. A. These cases began to develop on July 26, not
It is
quite two weeks after the milkman employed by Mr. A. was taken ill.
apparent, from the subsequent eases that developed, that these cases received their
infection from milk which was handled by the milkman in question; and consequently there were two sources of infecition, — the original milk from Mr C.'s
farm, and the mixed milk which had been handled by the milkman sulisequently
taken ill with the disejise. AVith his going to bed, however, this source of infection
was removed, but other cases developed which could not have obtained their
infection from milk which he handled.

A

peculiar development in the course of this investigation

several persons
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conditions existing at Mr. A.'s barn had not been improved since the

investigations of last January, and the board of health gave

improve

his facilities for

him

instructions to

handling milk.

PlTTSFlELD.

At
ises

the termination of each case of scarlet fever and diphtheria the premhave been fumigated by the use of the formaldehyde gas generator,

and during the year all the principal school-houses have been fumigated by
same process, some of them several times. Many persons, among them

the

people of intelligence, manifest a disposition to disregard the quarantine

show that they have

regulations relating to contagious diseases, and thus
little

A

or no concern for the welfare of other people in the community.

cheerful co-operation by the public with the board of health

The physicians of

obtain satisfactory results.

is

necessary to

the city have

been very

vigilant in their efforts to prevent the spread of contagious diseases,

and

thereby render the board valuable assistance.

Plymouth.

made and investigated by the board
and such remedies applied to the faulty conditions as were practicable.
In ten instances it was found necessary to require owners to connect their property with the sewer provided by the town, instead of using
primitive and defective methods of disposing of their sewage.
These requirements of the board have all been met. In one instance property was
found, upon investigation, to be in such an unsanitary condition that it was
Thirty-three complaints have been

this year,

ordered abandoned until

it

could be rendered suitable for habitation in the
*

opinion of the board.

Analyses of the water, of Elder Brewster Spring have been made from
time to time, as advised by the State Board, and it has been found uniformly potable.

The

desirability of having

of emergency

pox

is

some

sort of isolation hospital ready in case

impressed upon us at present by the prevalence of small-

towns at no great distance from us. It is obviously unwise to wait
and then hurriedly construct a building which is
inadequate, the time when it would have been useful very likely having
in

until the necessity arises,

passed before

community

it is

completed.

are generally

among

The

first

cases of small-pox occurring in a

transients

who

are living in public houses

or other quarters where isolation would be impossible

advantage
a

menace

in the

to that

way

;

but, even with every

of iwolation, any case in the midst of a

community

is

community.
Qdincy.

It is the o{jinion of this Ijoard tiiat the

adoption of a system of medical

examination of school children would result

in the

decrease of contagious
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school population, as the school offers most favorable

recommend an appropriation

conditions to contagion, and we earnestly

to

that end.

Reading.

The following

report of Medical Inspector

Morse

relates to an outlireak

of scarlet fever which occurred at Reading in the winter of 18y!)-190U

On

.January 17 a letter

calling attention to a large

was

—

was received at this office from Mr. A. of Hrookline,
number of cases of scarlet fever at Reading, and the

alleged laxity of the local board of health in dealing with the cases.
that he

:

He

also said

interested on account of relatives in the town, their boy having the

disease at the present time.

As a

i"esult

of a

visit,

I

found that thirty-three cases

of scarlet fever had existed since Oct. 30, 1H99, and these cases had been divided

among twenty-one

were among children
case appeared on
October 30, in a male twenty-six years of age, living in Reading and going to
Boston dail}' to work. In view of the fact that it had been many months since a
case had existed in Reading, it is fair to assume that he contracted the disease
while away from there. The next cases to appear were two children, two and
four years of age, living in an entirely different part of the town, who were taken
ill November 21.
The exact origin of this infection cannot be stated, as they had
not knowingly come in contact with anybody having the disease but they were
the source of three other cases appearing on December 20, the infection being
carried by means of the washerwoman who did work for both families. The next
case appeared on November 22, and was the case referred to in Mr. A.'s letter.
The boy was six years of age, and attended school, but the origin of his illness is
not evident, he being one of the first cases to contract the disease.
No other cases developed until December 20, and from that date until the end
of the month fourteen cases were reported; and during January, up to the 1.5th
of the month, fifteen more cases were present, most of them being located in the
east part of the town, and the children for the most part attending two schools.
On inquiry of tiie board of health I found that the houses were properly quarantined, and when desquamation was complete the houses were fumigated with
formaldehyde in an eflicaeious manner, the attending physician notifying the board
when the process was finished. In view of the fact that attending physicians do
sometimes report a case as " well " when desquamation is still in process, I advised the chairman to personal!}' visit every case so reported, in order to determine for himself whether the patii'ut had passed the infectious stage or not, and
not to fumigate the house until all danger of spreading the disease was over. In
addition, I also adviseil tcMnporarily closing the two schools where most of the
cases had originated until they had been fumigated with formaldehyde.
The results obtained. I believe, show that the.se precautions were successful in
stopping the course of the disease; for no other cases developed until the 30th of
January, when two cases were reported, and only one case has appe.ired up to
February 1.5.
families.

With but seven exceptions,

attending school or those too young to go to school.

all

The

first

;
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Salem.
Hospital for Contagious Diseases.

The

large

number of cases

of diphtheria, which have not been so

numer-

ous since 1896-97, together with scarlet fever, emphasizes the necessity for
provision being

made

in this direction.

hospital, especially for diphtheria,

much

Two

be prevented, and both expense and hardship saved.

— people

important

would not be so seriously
work, and children would be permitted to go back

things would be greatly improved,
interrupted about their

good

It is quite clear that with a

of the spread of these diseases can

sooner to school.

SOMERVILLE.

Number
Number
Number

of nuisances abated,
of nuisances referred to board of 1901,

....

of nuisances complained of,

920
85
1,005

In addition to the above, 187 dead animals have been removed from the
public streets, and

many

nuisances have been abated on verbal notice from

the agent, without action by the board, of which no record has been made.

The number

of loads of ashes collected were 27,346

;

house

offal,

5,958

loads.

Recognizing the superior advantages to the community of an unrestricted
and general supply of culture tubes easy of access to physicians called to
cases of suspected diphtheria, the board arranged in the latter part of the

year to supply

its

own

them from half
Sputum bottles, also,
same stations. Since

culture outfit boxes, and distributed

a dozen pharmacies in different sections of the city.

for suspected tuberculosis, have been obtainable at the
more prompt and daily reports upon cultures from cases of suspected diph-

theria were found to be necessary, the board established a bacteriological

laboratory.

A

system of daily medical inspection of the public schools by qualified

physicians would exclude from our school-rooms some mild cases of diphtheria and other infectious diseases, for not infrequently persons so infected

hoped that the coming year the inspection
strongly recommended by this board.
The large number of cases among domestics in families and persons in
lodging-houses and tenements, with no means of isolation, clearly demonare able to attend school.

may be made

It is

in this city, as

it is

strated the need, for the protection of the city, of a hospital for persons
sick with contagious disease.

SOUTHBUIDGE.
During the year a recommendation was made to local boards of health
by the State Board, urging the importance of vaccination for tiie people,
because of the beginning of an epidemic of small-pox in Fall River,

New
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Bedford and other mill towns.
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believing

it

be a wise

to

measure, accordingly provided the people with vaccination at considerable

expense to the town

over

;

1

,200 people availed themselves of the oppor-

tunity thus offered.

SWAMPSCOTT.

The

collection of ashes

and rubbish

is,

we

believe, a long step in the right

direction, appreciated by the people of the town,

The beaches have been

and should be continued.

cleaned from time to time, and the fact that

we

have not received any complaints leads us to believe that they have given
satisfaction to the people of the town and summer residents.

Wakefield.

The board

of health inspected the high school building, and found serious

The objectionable system

defects in the plumbing.

of drying by

fire,

or

otherwise treating the sewage and excreta of the school in the basement of
the building,

was severely

criticised

by the board.

Waltham.
The

city has

been very free from

all

infectious diseases, with the excep-

That disease has been prevalent throughout the year,
but with the opening of the schools in September an epidemic began, which
spread over nearly all sections of the city. Although all the usual methods
tion of diphtheria.

to check its spread were adopted, the disease continued to increase, until
in

November

there were nearly fifty cases at one time, and several

new

cases were being reported daily.

At

that time four school inspectors were appointed, and a thorough in-

spection of
in the city

all the schools was made.
The throat of each school child
was examined, and cultures taken of all suspicious cases. In

way twenty-two pupils who were suffering from mild diphtheria were
found attending the various schools. All had the diphtheria bacillus in
the nose or throat, and were therefore capable of communicating the conThese children were isolated and kept in quarantine until
tagion to others.

this

cultures

showed them

to be free

The

from infection.

effect of this pro-

cedure upon the spread of the epidemic was soon apparent, and before the

Christmas vacation the number of new cases was comparatively small.
Fedicnlosis.

The prevalence
and some

effort

of this disease in the schools

was made

systematic effort has been

have examined

all

was recognized

to gel the worst cases disinfected.

made

to get rid of

the pupils in several schools.

it.

last year,

This year a

The school

inspectors

In one school forty-three

per cent, of the pupils were infected, thirty-nine per cent, in another, and
in every school

was greatest

many

in the

cases have been found.

The percentage

primary schools and lower grammar grades.

of infection
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report of Medical Inspector Morse relates to certain cases

of typhoid fever which occurred at

Waltham

in

November, 1900

:

—

November and the early part of December seven cases
were repoi'ted to the board of health of Waltham, and in a communication from them it was ascertained that they desired an investigation as to
the origin of the disease. As a result of this investigation, it has been found that
these cases have all appeared among people using the milk supply of one man.
Upon tracing back this supply, it was found that at a farm house where milk was
obtained which was supplied to these customers there had been a case of typhoid
fever last August. This case had never been reported to the Waltham board of
health, and up to the present time no information had been obtained concerning
The patient's dischax'ges at the time of her illness went into the cess-pool
it.
located on the grounds, and about five weeks ago this cess-pool was cleaned for
the first time since her illness, and the contents distributed on the ground immediately surrounding it. The same man who cleaned the cess-pool milked the cows,
and it seems probable that some of the infection must have been transferred to
the milk by him.
A fact of somewhat equal importance was discovered when it was learned that
this farm was located near the Hobbs Brook reservoir of the Cambridge water
supply, and that the contents of the cess-pool when dipped out upon the ground
flowed into a brook which eventually entei-ed the Stony Brook resei'voir of the
same system. The danger of the pollution of the Cambridge water supply was
therefore apparent, and in the following communication the water commissioners
of the city of Cambridge were notified of the existing danger.
Following the discoveiy of the probable origin of the cases of the disease in
Waltham, measures were taken to prevent its further spi'cad, and these measures
During: the latter part of

of typhoid fever

proved successfHl.
Dec.

Mr. VVm

B.

Dear
number

Sir

Durant,
:

— The

11, 1900.

Water Boards Cambridge.

President, Cambridge

attention of this boai'd has been recently called to a limited

Waltham. As a result of an investiwas found that these cases probably received their infection from milk
which was obtained from a farm where a case of typhoid fever existed last summer.
The farm in question is that of Mr. A., located near the Hobbs Brook reservoir of

gation,

of cases of typhoid fever existing in

it

your public water supply.
Mrs. A. was

The

was never reported to
was ever obtained
concerning the case up to the present time. About five weeks ago the cess-pool
of the hou.se into which her discharges had gone during her illness was cleaned
the

ill

with typhoid fever

Waltham board

last

August.

case

of health, and consequently no information

by one of the hired men, and the contents deposited on the ground about the cess-

From its location, it is evi(](!nt that the natural drainage of this land is
towards Stony Brook reservoir, and consequently is a source of pollution to your
water supply. This condition has only recently been ascei'tained, and I have communicated it to you thinking that you were not aware of the existing condition.
pool.

Wateutown.
For the ordinary needs of the town for hospital purposes, we being as
yet too small a community to be able to support for ourselves a general
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the first-class facilities reasonably called for in these days,

would seem most expedient for the town to secure for itself at least one
free bed in the hospitals of two or more of our three neighbors, Cambridge,
Newton and "Waltham. We should then be always reasonably sure of being
able to gain convenient entrance for any patient into one of them. Arrange-

it

ments might also be made with some competent person for doing the needful
work for the town, that more speedy returns may

bacteriological laboratory

be had upon cultures submitted.
School Inspection.

Although we have been thus far remarkably free from the contagious
diseases of our neighbors, we can reasonably expect to continue so only
upon the condition of our observing all due sanitary precautions. Prominent among them, in these later days, is a regular system of inspection of
all

cases of illness arising

among

the children while in attendance at school.

Wellesley.

The town

is

fortunate in having passed through the year with so few

cases of diphtheria,

when

the experience of neighboring communities

is

recalled.

The use
tically

A

of formaldehyde gas has

superseded

all

many

points in

its

favor, and has prac-

former methods of disinfection.

supply station has been established, where culture tubes, antitoxin and

sputum cups may be had

at all times free of cost, the only requirement being

a report of the use thereof to the State Board of Health.

The

statute, usually

more or

less

neglected, requiring vaccination of

pupils attending the public schools, has, with the assistance of the super-

intendent of schools, been fully complied with during the past year.

Westborodgh.
The following

Morse relates to certain cases
Westborougb Insane Hospital in

report of Medical Inspector

of typhoid fever which occurred at the

September and October, 1900:

—

During the early part of October a communication was received from Dr. A. of
Wcstborough, containing information of the presence of several oases of typhoid
fever at the Westl)orou<^li Insane Hospital, and asking that an investigation be

made as to tiio origin of the disease.
On October 11 made a visit to the town, and found
I

disease had appeared at the Insane Hospital, the

that eight cases of the

one appearing on September
Six of them had been among the employees of
7 and the last one on October 4.
the hospital and the other two wore inmates of the institution.
The milk supply, for the most part, was obtained from the farm connected with
the hospital, but during tin; previous two months one inindrcd quarts of extra
milk iiad been obtained from D. & Co. daily. From an investigation of the Civses,
first
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however, it can be inferred that the milk was not the source of infection. The
water supply was obtained directly from Lake Chauncey, situated near the hospiThe hospital had originally two distinct water supplies, one being taken
tal.
the other a
directly from the lake, and intended only for domestic j)urposes
series of driven wells located near the shore of the pond, and to be used for
drinking purposes. About a year ago, however, the latter supply was abandoned
on account of the presence of iron in the water, which made it objectionable for
drinking purposes, and since that time the water from the lake has been used for
;

both purposes at

all times.

The Lyman School

bank of the lake, some
upon the water-shed, and Lyman Hall, one
of the largest buildings of this school, discharges its sewage, for the most part
unpurified, into a brook, which later flows into Chauncey Lake. The system of
sewage as originally planned was to purify the sewage by collecting it in cesspools located upon difi'erent parts of the grounds, then, by subsoil purification,
for

Boys

is

located on the opposite

of the buildings of the institution being

On account of the character of the
however, this system has not been in successful operation, and considerable
quantities of crude sewage were seen to come up through the ground, flow along
A sample of the
its surface and eventually enter the afore-mentioned brook.
water of this brook, taken at a point just below the Lyman School, was obtained
and upon analysis found to be badly polluted. Just at the entrance of the brook
to Chauncey Lake another sample was obtained which was found upon analysis
to be less polluted, probably by its dilution with water obtained lower down in
eliminate the larger part of the impurities.

soil,

the course of the brook.

With the abandonment

of the tubular well system, as

mentioned above, the hospital authorities attempted the filtration of the Chauncey
Lake water intended for drinking purposes. The water was passed through five
feet of sand and then pumped to a tank in the tower, from which it was distributed to the buildings. This water was supposed to be used in all cases for
drinking purposes, and during the summer season water tanks were placed in all
of the wards to be filled with this particular supply. On the other hand, the water
pumped directly from Chauncey Pond, unfiltered, was available in the kitchens
and bath-rooms of the difi'erent buildings, and some of the employees who were
taken ill with the disease admitted drinking this unfiltered water at difi'erent times.

With the appearance of these cases of typhoid fever, the superintendent of the
and employees from the disease, had the water
passed through a boiler to sterilize it before it was available for drinking purposes. From a chemical and bacteriological examination of samples obtained
both before and after boiling and filtration, it is evident that this process did not
hospital, to protect the inmates

properly prepare the water to make it safe for drinking purposes. No colon
bacilli, however, were found in any of the samples examined.
An additional source of pollution to the water of the lake is the presence of
several summer cottages located upon its shores and a large picnic ground located
on the easterly side of the lake. This latter attraction may prove to be one of
considerable objection, as a street railway has been recently built upon the line,
and it is the intention of the railway company to still further enlarge the accomat this ground.
supply of the town is obtained from this pond, and two other large ice
houses are filled with ice during the winter season, which is later sent to Boston
for use. These houses are located even nearer the outlet of the sewage-polluted

modations

The

ice

HEALTH OF TOWNS.

No. 34.]

brook which flows into the pond than

is

857

the intake pipe of the hospital water

system.

The board

town of Westborough and the hospital authorities
danger of using this water for domestic purposes, and advised
take measures to further protect themselves from the dangers existing by

were
to

of health of the

notified of the

using this water.

"Westport.

The

following report of Medical Inspector Morse relates to an outbreak

of small-pox which occurred at Westport, Fall River and other places in
the spring

and early summer of 1900

During the month of April and the

:

—

live

following months there appeared in

the city of Fall River and in the towns of Westport,

Dartmouth and Middleborough

number of cases of small-pox. These were duly reported to this Board,
but it was not until the early part of June, when the disease appeared in the
town of Westport, that my personal attention was directed to the cases. I accorda large

ingly began an investigation of these cases at that time, and found that the

first

was under medical supervision at Fall River appeared on April 21.
From a further history it was learned that a French family by the name of O.
came to Fall River from Rimouski, Quebec, where small-pox was prevalent, during the mouth of March. From subsequent developments it was learned that the
father of the family and pi-obably three sons became ill with the disease. It
was apparently of such a mild cliaracter that they at no time required the services of a physician to treat them
in fact, most of the time they were up and
about the streets of the city. With the appearance of this case in the latter part

case which

;

of April the board of health instituted strict quarantine measures, in order to limit

They were successful to a certain extent, but, on account of the mild character of the disease, a number of cases undoubtedly existed
in the city about whicli no information was ever obtained.
The locality affected

the spread of the disease.

was the part

of the city

known

as Flint Village.

day of May and during the week other cases of the disease
appeared, and on May 10 the small-pox hospital was opened, to which place all
subsequent cases were taken. During the month of May eight cases of the disease were reported, but it was not considered that it had gained much headway,
the cases being for the most pai't discovered after strict search by the local board
of liealth. On Maj' 28, however, a wedding occurred in a French family living
It is estimated that some two hundred people attended this
at 262 Jenks Street.
wedding, and among tliem was one of the O. boys, who had the eruption of llie disease well marked upon him at the time, but who was not suflieiently ill to require
medical attendance. This exposui'c of a largo number of people seemed to propagate the disease more rapidly, and during the month of June twelve new cases
were found, all of which were removed to the hospital. Tiie disease still continued to si)read, but to a limited extent, and during the month of .lul}- four cases
were reported and one each in tlie months of August and Septeml)er. Of the
number taken ill, one, A child of four months, died, the disease being complicated
with pneumonia.
With the appearance of the disease in Fall River it was an easy matter for it to
invade the town of Westport, situated some few miles away. The contagion was

On

the

first
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same name

[Pub. Doc.

as the original case at Fall River,

who came

Westport looking for work. He finally found some outdoor labor, and boarded
with a French family by the name of L. At the time of his coming to Westport
it is stated that the eruption was present upon him, but, as he was able to work
daily, it was not thought to be the eruption of small-pox.
The first one of the
L. family to be taken ill showed symptoms of the disease on June 5, with the
characteristic eruption and during the remainder of the month fourteen cases
of small-pox appeared among those who had been exposed to the original infecThe board of health at first Avished the Fall River board of health to care
tion.
for their patients, but no satisfactory arrangement could be made, and they accord,
ingly, instituted a contagious hospital for their own use in an old-fashioned, unused farmhouse, some quarter of a mile distant from the road, and reached by a
cart path from the main highway.
All i^atients were transferred to this hospital
and other persons exposed to the disease were isolated in another house, over
which the board of health obtained control. Two other cases appeared during
the early part of July, which aj^parently ended that epidemic.
On June 15 the board of health of Middleborough reported that a case of smallpox existed in that town. I immediately went there, and found the patient to be
to

;

a

man

forty-five years of age,

who worked

in the iron foundry.

He was

taken

ill

prodromal symptoms of the disease, and on the 12th the erupThis was the only case that was reported to the board of health
tion appeared.
at the time, but upon looking over the difterent members of the family in the house
where this case existed, it was found that two school children also had the beginning eruption of the disease out upon them. These childi'en, it was further learned,
had attended school the day previous, although they were known to have been
somewhat ill. There were ten people living in this house, five of them being
laborers upon the new railroad bridge which was then in process of construction.
The board of health wei'e advised to immediately procure a building for the isolation of these cases, and they at once made an effort to do so, but could not obtain
a suitable building at a I'easonablc cost. They accordingly built a hospital and had

on June

7 with the

the patients removed to

it within twenty-four hours, the location of the hospital
being remote from other inhabited buildings. All of the ])ersons living in the
house were vaccinated, also the school children at the building where the two
children attended school, and considerable general vaccination was done throughout the town. No further cases developed, and these three patients ultimately

recovered.

One

case of the disease occurred in the town of Dartmouth, but the advice of the
probability the infection

The
was

received from one of the Westport cases, as the patient lived on the opi^osite

.side

quarantine measures to be adopted.

board was not asked

for, relative to the

origin of this case

not definitely known, and in

is

of the street from those

The

ill

all

with the disease.

origin of the Middleborough cases could be definitely traced to one of the

was able to be np and around most of the
time while ill with the disease, and went to Middleborough looking for employment. On June 2 he appeared at the house where the cases subsequently developed, the oiuplion still being present upon his body, and obtained his diimer
liei'e.
He later went with Mr. M., the ])atient subsequently taken ill with the
disease, to the iron foundry, but was unable to obtain employment there, and
there was some evidence that he later obtained work chopping wood a short disoriginal O. family at Fall River, as he
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tance from the town, but the informatiou was indefinite, and on furtlier investigation could not be corroborated.

On July

was reported by the board of health of the town
immediately went to the town to examine the patient. He
was a man thirty-two years of age, living in tlie middle of the town, and working
Some ten days previous to being ill he went to Rocky
in A. 's jewelry factory.
Point, R. I., on a pleasure trip, and, although it is not known that he was exposed
to one having the disease, it is probable that he received his infection at that lime.
The diagnosis of this case was somewhat complicated by tiie appearance of a
typical case of chicken-pox in a child in the other side of the house and the
patient was also seen by Dr. Swarts, secretary of the Rhode Island board of health,
and by Dr. Chaijin of the Providence boai'd of health.
On June 23, at the request of the New Bedford board of health, which stated
that they had some unusual cases of a peculiar skin disease, upon which no definite
6 a case of the disease

of Attleborough, and

I

;

information could be obtained from the attending physicians,

make

a study of the cases.

houses, located in

what

is

I

At that time the disease existed

known

as the

"

West End

"

went

to the city to

in three difi"erent

of the city, the

first

being in the L. V. family, living on Philips Avenue. The
baby, a child about one year of age, was the first one to be taken ill, and about
two weeks later another child, two years of age, was also taken ill with the
patients becoming

ill

same eruption. Still two weeks latci', the father, employed in one of the mills,
was taken ill with the disease, and at the time of my visit the eruption was
apparently at

its

height.

disai)peared, and all that
sites of the eruption.

In the case of the

was

left

was

first

child the eruption had entirely

a profuse pigmentation of the skin at the

The second child had passed through the acute stages of
was in the crust stage. These crusts could be easily

the disease, and the eruption

loosened by the finger nail, and upon removal

left

no abraded surface or any pit
It did, however,

mai'k which would indicate a characteristic case of small-pox.

leave considerable pigmentation upon removal of the crust. In the father's case
the eruption was in the pustular stage, and pustules as large as the tip of the
raised a quarter of an inch from the surface of the skin, were present
over the body. The temperature was somewhat elevated, but tiie constituThese three cases were also seen
tional .symptoms were not especiall}' marked.
At that time the crusts upon the body of the second child had
six days later.
entirely come off, and the pustules upon the body of the father had dried up and

little finger,

all

As

were

in the crust

week

previous, these cru.«ts could be easily

stage of the disease.

in the case of the .second child, one
removed from the surface of the body,
and left no induration or pitting of the skin. The patient was up and dressed,
his tem|)erature was normal, and to all appearances he was practically well.
On June 23, the date previously' mentioned, also saw another patient, named
D., a young man twenty-two years of age, employed in one of the mills of the
lie had been taken ill two days previous, and, on account of the severe concity.
stitutional symptoms of the disease, had called a i)hysician.
At that time there
was a marked headache, backache, high temperature, sore throat, and a beginning
eruption upon the face and upper part of the body. At the time that I saw him
the eruption had extended over the entire body. It was in the pustular stage
upon the face and body, the extremities being more of the papular variety
changing to vesicles. At one place on the i)ody a vesicle was seen which was not
umbilicated, and completely emptied its contents with one needle prick, showing
I

;
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At the time no definite diagnosis conld be made, but,
it was not segmented.
on account of the possibility of the disease being variohi, the board of health was
advised to quarantine the house, and wait further developments of the disease.
The patient was seen six days later, and at this time he was found to be up and
dressed, and feeling much better than at the pi'evious visit. The eruption had
changed to the pustular stage all over the body, but in spite of this local condition
he said that he felt perfectly Avell. He was also seen six days later still, and at this
time the pustules had entirely disappeared, and nothing but crusts were present
over his body. These could be easily removed with the finger nail, and under the
crusts there was a slight tumefaction, resembling the warty form of variola.
There was also considerable induration surrounding the seat of the eruption.
During this time the house was under constant quarantine, but with the
that

recovery of the patient it was not deemed necessary to continue the isolation of
the inmates of the house, and the quarantine was removed. With the strict isolation of these cases, however, similar ones developed in the same part of the city,

knowingly been exposed to these cases. Most of them were of so
mild a character that no physician was ever called to see them, and on this account
the board of health of the city determined to make a house-to-house canvass of
this locality, vaccinate all persons not showing a recent scar, and isolate houses
where cases were discovered. This investigation resulted in finding a large
number of cases present, and much trouble was encountered by the board on
account of the refusal of some of the families to be examined, and the hiding of
Avhich had not

patients

ill

with the disease.

4 I made another visit to the city, and sixteen new cases of the same
were seen, all having the same characteristics described above.
On August 14, as the condition was increasing rather than subsiding, it was
deemed best, on account of the undoubted contagiousness of the disease, to open
the small-pox hospital at Clark's Point, removing to it all patients then ill with the
disease and those subsequently affected with it, and fumigate thoroughly the houses
from which these patients were removed. With these additional precautions the
disease was somewhat more controlled than it had been by allowing patients to
remain at their own homes, but a fe^V other cases did subsequently develop, and
altogether, one hundred and seventy-one persons were taken ill. Of this number,
sixty-three had been vaccinated, but most of them during infancy, so that the proand two of the
tection offered by vaccine virus had been considerably weakened
patients had been vaccinated after exposure to the disease, at a time too late for
any beneficial effect. These patients were confined at the hospital until desquamation was entirely completed, and no new cases of the disease developed after
the month of November. Two patients died, one a child, unvaccinated, who was
thirteen months of age, and had a most extensive eruption over the whole body
and a male adult who after recovery from the disease insisted upon sleeping out
of doors on(! night, and subsequently had pneumonia, wliich was fatal.

On August

disease

;

The peculiar character of the disease is its especially mild form, both at
the onset and during the continuation of the eruption. In most of the patients
there was either a slight chill or chilly sensation present, with a slight temamount of luml)ar pain. It was so mild,
was not necessary for them to go to bed, and in many cases not
With the appearance of the
even necessary for them to call a physician.
eruption, which showed itself in two or three days, the above .symptoms comperature, accompanied by a moderate
in fact, that

it
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symptoms appeared
The papular stage
seen in the ordinary form

pletely disappeared, and in the majority of the cases no other

except those due to the presence of the eruption on the body.

was not

from that
two or three days and then gradually changed to
the vesicular stage. This stage was in many cases only transitory in character'
This stage
the vesicles being not well marked and generally not umbilicated.
only lasted about twenty-four hours, and rapidly changed into the pustular stage
of the eruption. The pustules usually were of a large size, frequently as large
as the tip of the little finger, conoidal in shape, distended with creamy white pus,
with only a slight amount of infiltration about the pustule, and lasting only four
of the eruption

of true small-])ox, for

it

especially diflferent
lasted

Even when this pustular
was very marked, there were few or no constitutional symptoms accompanying it. Desiccation was also rather nu)re rapid in the course of this disease
than is usually seen with true cases of small-pox and in many cases a few days
after the pustular eruption was at its height these crusts could be picked oflf by
or five days before the process of desiccation began.
eruption

;

inserting the finger nail under the edge of the crusts, leaving either deeply pig-

which apparently the true skin was not involved, or a marked
which usually disappeai'cd without any disfigurement. Even when the cases were of the confluent variety, and many pustules
existed over the whole body, the patient was not ill enough to require the services
of a physician and it was only by canvassing the localities in the city where the
cases ajjpeared that the local board of health was able to ascertain how many
cases actually existed and to thoroughly quarantine them.

mented

areas, in

warlj' appearance of the skin,

;

The

number of cases existed, a majority of them unvacand accompanied by so slight a mortality, would indicate that this was a
most unusual form of small-pox. It was undoubtedly infectious, and communicable from one to another; and it was only b}- placing in force such strict
isolation and quarantine as is customary with small-pox that the spread of the
fact that this large

cinated,

disease

was

i)revented.

West
The following

Springfield.

reports of Medical luspector

Morse

of diphtheria aud of typhoid fever which occurred at

1900:

—

relate to outbreaks

West

Springfield in

During the six months preceding February 1, tlie rejjorts of contagious diseases
from West Springfield showed an unusual mimber of cases of diphtheria present
and on February 0, after communicating by letler with the local board of health
a visit was made to the town, to investigate the cause of the dise.i.'^e and advise
the board to take measures to control its spread. During August, 1899, tweutyuine cases of diphtheria were reported September, forty-four cases October,
thirty-seven cases
November, twenty-five cases; December, twenty-four cases;
and during January, 1900, eighteen cases were reportetl, being a total of one
huiulred and seventy-seven, or in proportion to its population over ten times as
many as the city of Boston had during the same time. 0{ this number, twenty
only were among adults, the remainder being among school children, or those
;

;

;

too )'oung to attend school.

The town

of

West

Springfield

is

across the river from Springfield;

—

Merrick, just
composed of three villages:
West Springfielil proper, farther west; and
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farther west, and located on a hill overlooking the two other

still

The

villages.
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cases of diphtheria wei'c not located in any one district, but

whole

distributed over the

were

territory, apparently bearing a close relationship to the

density of the population, and no particular school seemed to be affected

more

than another.
Inquii'y

was made regarding isolation measures, and

it

was found

that,

although

each and every case was strictly quarantined until apparent recovery had taken

were taken from the throats of those affected, to determine the
bacilli, and that the fumigating was done with sulphur,
although a formaldehyde apparatus was owned by the board, their excuse for not
using it being that it was too heavy to transport from one house to another.
The board were advised of the necessity of availing themselves of the latest
methods of preventing the spread of the disease by the use of culture tubes and
formaldehyde, which advice was followed, with the result of having only two
more cases appear during the remainder of the month of February and none
during the early part of the month of March.
It was further learned, as a result of my visit, that on account of the dry season
the public water supply had been insufficient to supply the needs of the inhabitants, and on January 27, from seven to ten p.m., water was pumped from the
"Westfield River by a pump in the paper mill to the stand-pipe at Mittineague, and
place, no cultures

absence of the diphtheria

The water of this river is known to
be extensively polluted above the point of the intake, and during the past two
years this board has twice advised the water commissioners of the town not to
use the river water, under any conditions. This advice was disregarded, and as a
subsequently distributed to the inhabitants.

result of

One

it

town were unknowingly drinking polluted water
was interviewed, and he offered the excuse that it was

the people of the

of the commissioners

necessary for

fire

purposes

;

but with the subsequent heavy rains

necessary to resort to this supply again.

veloped as a result of

its

it

has not been

Fortunately, no cases of sickness de-

use.

July a communication was received from the agent of
Springfield, conveying the information that several
cases of typhoid fever had appeared in a family in that village, and desiring an

During the

latter part of

the board of health of

West

As a result of a visit made
was learned that five cases of typhoid fever had appeared in
the family of Mr. A. The first patient to become ill with the disease was a girl
She was in bed about four
fourle(;n years of age, who went to bed on May 5.
weeks, with a comparatively mild case of the disease. She was attended by her
mother during the course of her illness, who attended the other members of tho
family until she herself was taken ill, some time afterward. Tho next cases to
appear were two other children, four and .seven years of age, who were taken ill
on June 1 an<l 3 respectively. They were somewhat more ill than their sisteri
but Ijoth eventually recovered from the disease. On July 12, a third child, ten
years of age, was taken ill willi apjjarently a malignant form of the disease, for
seven days alter going to l)ed. The mother, aged tliirly-four
she died on July
years, was taken ill on July 1.0, and was still coidined to her bed at the time of
investigation

made

there on August

as to the origin of the disease.

1, it

I'.i,

my

visit.

The appearance of these five cases of the disease in a neighborhood where there
was no history of other cases appearing was certainly a source of alarm to the
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The house

authorities.

iu

which thoy

live

was

built

originally constructed with a store in the front of

it,

some

863
five

years ago, being

without any cellar, the frame-

of the house being erected upon posts driven into the ground. The th-inking water was obtained from a driven well some thirty feet deep, located underneath the house. Tiie sanitary conditions were extremely deficient, the sinkdrain water being conducted by a lead pipe thi'ough the side of the house to an

work

open trough, thence into a wooden barrel which had been bulled in the ground
for the purpose of collecting the water. This barrel was located only fifteen
feet from the well, and in such a position that its contents must have filtered directly into it. The privy was located about thirty feet from the iiouse,
a hen yard, in which there were thirty or forty hens, intervening between them.
The milk supply was obtained from Mr. B., but there is no evidence that his milk
was the source of infection, as no other cases appeared among other families supplied by him. A sample of water was taken from the well at the house, and
found upon analysis

be considerably- polluted.
it is probable that the original infection was received by drinking the polluted water of this well and, with the appearance of
the disease in the house, it was a comparatively easy matter for the disease lo be

With the existing

to

conditions,

;

contracted by the other

from

direct infection

The West

members

of the family, either

from the patient

from the original source or

herself.

Springfield board of health were advised in regard to improving the

sanitarj' conditions of the house,

and

to

prevent the further use of the water ob-

tained from this polluted source.

Winchester.

We

is most
and it is our plan to thoroughly disinfect all houses and school
buildings in which contagious disease breaks out, and prevent all children
from infected families or houses from attending school until all danger is
past.
The board of health has been greatly assisted by the co-operation
In every instance there has
of the physicians and the school department.
been a quick and hearty response to all requests and suggestions made to
superintendent and teachers, and much of our success iu the restriction and

are thoroughly convinced that fumigation with formaldehyde

effectual,

prevention of the spread of contagious diseases

may

be attributed to the

enforcement of the school regulations.

faithful

WOUCESTER.
Seven hundred and seventy-seven plans of plumbing were filed at the
oflice during the year; 291 were for new buildings, 10 of which were
486 were old buildings, 10 of which were stables.
stables
There were filed during the year 86 applications for stable licenses. All
of these were granted except 7, for 8'J horses and 2 cows, which were given
;

leave to withdraw.
Bacteriological Department.

The work
years

;

of this department has been

2,845 cultures were examined in

all.

as

satisfactory as in previous

864
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Our recommendation of last
common, received the approval

year,

for an

[Pub. Doc. No. 34.

underground station on the

of the city council.

During the year the inspectors were present

at the killing

and inspection

of 1,600 head of cattle, 372 calves, 105 hogs and 16 sheep.
carcasses of beef, weighing 10,049 pounds, were

Twenty-five

condemned and sent

to

the rendering works.
for use June 9 and were closed September
Twenty-four thousand six hundred and sixty men and boys used the
The second full year of use of the women's
bath house during'the season.
gratifying
increase over that of the year previous;
shows
a
bath house
there were 8,724 bathers this season, while last year there were 3,048.
Two thousand one hundred and fifty-three children were vaccinated this

The bath houses were opened

22.

year.

We

renew our recommendation that an appropriation be made for medical

inspection in the schools.

The

fourth year of the existence of the isolation hospital has passed, and

work continues to be most satisfactory. Three hundred and thirty-eight cases were treated during the year, a large increase
In other
over the year preceding. All of the admissions were voluntary.
words, the board of health, although possessing ample authority, has not as
in every respect the

yet forced any patient to enter against his will or that of his parents.
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in 1899 and 1900 in certain cities
Mortality from, by weeks, in Massachusetts in eighteen years, 1883.

...

;

117
viii

ix

x

xii
xiii

conditions as to vaccination

Sex ages
Comparative

92

716

xii

1900

Consumption, prevalence of
Small-pox
Place

xlii

;

season

xiii

;

fatality of vaccinated

and unvaccinated

.

.

.

xv

Nationality

Record of cases reported to the Board

xvi

in 1900

xx

Vaccination
Method of vaccination

Typhoid fever
Deaths and death-rates from,

xiv
xiv

xxi
xxiii
in

Massachusetts

cities,

1871-1900

Malaria
Influenza, mortality from (tables)
Inspection of food and drugs. (See Food and Drug Inspection.)
Ipswich, consumption of water in
Water supply of, examination of
Iron, action of, in the purification of sewage

.

xxlv

xxv
792, 796

595
190
404, 416

Jams and

667

Jellies,

667

jellies, examination of
examination of

INDEX.

bll
PAGE

Ketchups, examination of
Kidneys, diseases of, mortality from (tables)
Kingston, water supply of, examination of

668
792, 796

192

Labelling: of food products

629

Lake Cochituate, Wayland, examination of water of (Metropolitan Water
District)

124

Lancaster, examination of Nashua Kiver at
Water supply of, examination of (see Clinton)

338
192

Lard, examination of

059, 690

Lawrence, consumption of water in
Examination of spring waters at
Water supply of, examination of
Lawrence city filter, daily tests for B.

Work

of,

595

548
coli,

with results

....

during 1900

Lawrence Experiment

192

436
479

Station, experiments

upon purification of sewage

and water at
Leach, Albert E., analyst, report on the analysis of food and drugs
Microscopical examination of foods for adulteration
Report on arsenic and other poisons in manufactured goods
Lead found in samples of water
Lead service pipes, effect of the use of, upon the quality of the public
water supply (Beverly)
Lee, water supply of, examination of

367

Legislation, ettect of

623

....
.

.

.

.

645
679
695

490
9

194

Leicester Water Supply District, Leicester, water supply of, examination of

195

Lemon

630

extract

Lemonade mixture, examination of

668

Lenox, water supply of, advice of Board
Examination of
Leominster, health of
Water supply of, examination of
Lexington, examination of spring waters at
Health of
Water supply of, examination of
Lincoln, water supply of, advice of Board
Examination of (see Concord)
Littleton, health of

Longmeadow,

ail vice

of Board relative to sewage disposal

Consumption of water

Water supply

of,

24
196

832
197

548

832
200
25
201

....

70

695

in

........

examination of

Lowell, consumption of water

833

in

202
.

Examination of spring waters at

595
548

Health of
Water supply of, advice of Board

834
25, 27

Examination of
Lowell Hospital Association, advice of Board relative to the adoption of
Harnstead pure water still
Ludlow, examination of Ohicopce Kiver at
Water supply of, examination of (see Springfield)
Ludlow Manufacturing Company, water supply of, advice of Board
Examination of

203
a

27

....

..........

319
206

.

28

.

206

INDEX.
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Lynn, examination of spring waters at
Health of
Lyuu and Saugus, consumption of water in
Water supply of, examination of
L3mnfield, examination of spring waters at

PAGE
548

.

835
596

.

207

.

548

.

Mace, examination of

666

Malaria, prevalence of

XXV

Eeport upon work of the Board relating to
Malarial fever, mortality from (tables)

730
792, 796

.

Maiden, examination of spring watei's at
548
Health of
836
Water supply of, examination of (see Metropolitan Water District)
215
Malignant papilloma, mortality from
795
Malignant pustule, mortality from
795
Manchester, consumption of water in
596
Water supply of, examination of
215
Mansfield, advice of Boai-d relative to a source of ice supply
97
Consumption of water in,
596
Water supply of, examination of
216
Mansfield Water Supply District, Mansfield, water supply of, examination
of
216
Manual of health laws
xxxi
Maple sugar and maple syrup, examination of
657
Maple syrup
635
Examination of
657
Marblehead, consumption of water in
596
Water supply of, examination of
217
Marion, health of
836
Water supply of, advice of Board
48
Examination of
218
Marlborough, consumption of water in
596
Water supply of, examination of
218
Marmalade, orange, examination of
669
Marshfleld, water supply of Brant Rock, examination of
222
Massachusetts Reformatory (Concord), water supply of, advice of Board
28
Mattapoisett, examination of spring waters at
548
Water supply of, advice of Board
48
Examination of
222
Maynard, consumption of water in
596
Examination of Assabet River below
307
Water supply of, examination of
222
Measles, mortality from (tables)
792, 796
Reported cases of
764, 767, 772
Medfield, water supply of, examination of
223
72
Medfleld Insane Asylum, advice of Board relative to sewage disposal
223
Water supply of, examination of
Medford, examination of spring waters at
548
Health of
839
223
Water supply of, examination of (see Metropolitan Water District)
223
Medford, Tufts College, water supply of, examination of
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

....
.

.

.

.

.

.

INDEX.

S79

Melrose, advice of Board relative to the use of Ell Pond as a source of ice
supply

97

Water supply of, examination of
Mendon, examination of spring waters at
Merrimack River, examination of (see also Lawrence and Lowe 11)
Above Haverhill
Below Haverhill
Merrimack River water, bacterial analyses of

224

.

548

333
334
335
516
471

....
....

Description of operation of filters receivintj
Metallic or metal-lined service pipes

.

487

Methuen, consumption of water in
Examination of spring waters at
Water supply of, examination of
Metropolitan Park Commission, advice of Board relative to the pollution

597

.

548

.

225

of Charles River
Metropolitan Sewerage Commissioners, advice of Board relative to sewa

90

disposal

73

Metropolitan Water District, consumption of water in
Water supply of

Examination of water of Quiuepoxet River

in

590
109

Holdeu

110

Stillwater River in Sterling

Nashua River, South Branch

111

....
above Clinton

of,

112

.

Walker's Brook, Marlborough
Sudbury Reservoir
Franiingham Reservoir No. 3
Indian Brook, at head of Hopkinton Reservoir
Hopkinton Reservoir
Cold Spring Brook
Ashland Reservoir
Sudbury River, at head of Framingham Reservoir
Framingham Reservoir No 2
Lake Cochituate in Wayland
.

.

.

114

.

116

.

117

.

.

113

117-119
119

120

No

.

2

122

123

.

Sudbury Aqueduct at Chestnut Hill Reservoir
Faucet at the State House, Boston
Faucets in Revere
Heights in feet, above mean low water, of the

124

126
127
128
lak

d

ist

reservoirs

128

Microscopical examination of food
Middleborougli, consumption of water in
Examination of Nemasket River below
Examination of spring waters at
Health of
.

r>31,

.

.

Middleborough Fire District, Middleborough, water supp
tion of

...

Middleton, consumption of water in
Water supply of, examination of (see Danver.-.)
Milford, examination of Cliarlcs River below
Milford and Hopedale, consumption of water in

examination of
Milk, adulterated, cities and towns nntilied on account
Colorini: matter in
of,

of
226
592

.

226

.

315
597
226

.

Water supply

679
597
340
548
839

.

.>t'

632
646

:

INDEX.
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PAGE

and milk products
634, 645
Millbury, consumption of water in
597
Examination of spring waters at
548
Water supply of, examination of
227
Miller's Eiver. examination of, above Athol
335
Below Orange
336
Millis, water supply of, examination of
227
Millville, examination of Blackstone River at
310, 314
Milton, consumption of water in
597
Examination of spring waters at
648
Health of
840
"Water supply of, examination of (see Hyde Park)
227
Mittineague (the Southworth Company), advice of Board relative to quality
of water of certain springs
52
"Water supply of, examination of
287
Molasses
635
Examination of
658
Glucose in
658
227
Monson, water supply of, examination of
597
Montague, consumption of water in
228
"Water supply of, examination of
Morse, F. L., M.D., inspector, investigations in regard to infectious disJlilk

....

800

eases

Mortality reports

and mortality

Statistics of disease

757

Weekly mortality returns

759

Condensed statistics
Meteorology

762

relative to total deaths

762

Mustard, examination of
Nahant, water supply

of,

666, 688

examination of (see Metropolitan Water Dis228

trict)

Nantucket, consumption of water in
Water supply of, examination of
Nashua River, examination of, above Fitchburg

597
228

336

Below Fitchburg

337

At Lancaster
At Pepperell
Water of South Branch above

338
340

Clinton (Metropolitan Water Dis112

trict)

Natlck, consumption of water in

698

Examination of spring waters at
Water supply of, examination of
Needham, consumption of water in
Examination of Cliarles River at
Examination of spring waters at

548

Water supply of, examination of
Nemasket River, examination of, below Middleborough
Neponset River, examination of, at Hyde Park

New

Bedford, consumption of water In
Examination of spring waters at
Water supply of, examination of

233
598

316
648

....

234
340
341

598
648
235

INDEX.

881
PAGE
o98

Newburyport, consuraption of water in
Water supply of, examination of
New Lenox, examination of Housatonic River at
Newton, consumption of water in
Health of
Water supply of, examination of
(Woodland Park Hotel, Auburndale), advice of Board relative to the
quality of the water of a certain tubular well
North Adams, advice of Board relative to the use of the Cheshire Reservoir

.....

237
332
598
841

238

....

29

as a source of ice supply
Advice of Board relative to quality of the ice supplied by the Hygeia
Ice and Cold Storage Company
Examination of Hoosick River at
Health of
Water supply of, examination of
Northampton, health of
Water supply of, advice of Board
Water supply of, examination of
Northampton Insane Hospital, advice of Board relative to the use of the
water of a certain spring
Water supply of, examination of
North Andover, consumption of water in
Water supply of, examination of
North Attleborough, consumption of water in
Water supply of, examination of
Northborough, water supply of, examination of
Northbridge (Whitinsville, the Whitin Machine Works), advice of Board
relative to sewage disposal
North Brookfleld, consumption of water
Examination of spring waters at
Water supply of, examination of

328
843
239
844
29

240
33
241

599

242
599
242
243
74

548
244
245

for Northfleld schools, and East Northfleld, advice of

Northfleld Farms, examination of Connecticut River at

Norwood, consumption of water

in

Examination of spring waters at

...

.

33

...
...

Northfleld Seminary, Northfleld, water supply of, examination of

326

.

245

.

509
548
846

Health of
Water supply of, advice of Board
.

99, 100

599

in

Northfleld, water supply of, examination of

Water supply
Board

98

.

35, 38

Examination of
Nutmeg, examination of

660, G89

Odors, experiments upon the removal of, from water

465, 469

246

xxxl

Ofiensive trades

Olive

oil

.........

Examination of
Onset Bay Fire District, Wareham, water supply
Orange, consumption of water in
Examination of Miller's River below
Water supply of, advice of Board
Examination of

of.

examination of

636

.

•

663

.

I'Sl
"'99

r.36

38
248

INDEX.

8?i2

Orange marmalade, examination of
Organisms, experiments upon the removal

of,

from water

....

Palmer, advice of Board relative to the foul condition of an open ditch
Examination of Chicopee River at
Palmer Fire District, Palmer, water supply of, examination of
.

Pan-American exhibit

.

PAGE
669

465

.

90

.

317
249

xxxix

at Buffalo

696

Paper, arsenic in
Paprika, examination of

666

Pathological department of the Board,

xxxix

work of

........

Peabody, consumption of water in
Water supply of, advice of Board
Examination of
Pembi'oke, water supply of, examination of
Pepper, examination of
Pepperell, examination of Nashua River at
Examination of spring waters at
Pickles, examination of

advice of Board relative to sewage disposal
Examination of Housatonic River at

Pittsfield,

39
249

251
666, 689

340
548

...

669
74, 76, 78

330

Health of
Water supply of, examination of
Plymouth, advice of Board relative to Elder Brewster spring
Advice of Board relative to odors from man-holes of the sewerage
system
Health of
Water supply of, examination of

...

Pneumonia, mortality from (tables)
Poisons in manufactured goods
Occurrence of arsenic in cloth and paper
Reporting results
Paper and woven fabrics other than dress goods
Dress goods and articles of dress
Methods of analysis

599

850
252
91
79

850
255
792, 796

696
696

....

Chromium in black stockings
Method of determining chromium

696
697
698
699
701

702

Pollution of ponds, streams and other bodies of water, action of Board in

regard to applications

Potassium permanganate, treatment of water with
Preserves
Prosecutions
Provincetown, consumption of water in
Water supply of, examination of
Puerperal fever, mortality from (tables)
Purification of

Work

636
633

600
256
792, 796

sewage and water (see Experiments upon the Purification

of Sewage and Water)

367

of Board relating to

xlii

Quaboag River, examination of
Quince

86

462

(see Chicopee River)

341
630

INDEX.
Quincy, examination of spring waters at

.s.^3

...

PAGE

548

.

Health of
Water supply of, examination of
Quinebaug River, examination of, below Southbriilge
Quincpoxet River, examination of water of, at Holden (Metropolitan Wate
.

850
256
342
110

District)
Rainfall, at ten places in Massachusetts, geographically selected

....

354

Normal, in Massachusetts
Randolph and Ilolbrook, consumption of water
Water supply of, examination of
Reading, consumption of water in

353

in

GOO
256

.

600
851

Health of

Water supply

of,

examination of

257

.

548

Revere, examination of spring waters at
Examination of water of Metropolitan Water District at

Water supply

of,

Rivers, examination of

Work

128

examination of (see Metropolitan Water District)

of Board relating to

...

305
.xli

.

Rockland, consumption of water in
Water supply of, examination of (see Abington)
Rockport, consumption of water in
Water supply of, examination of
Routine work of the Board
Rules and regulations of the State Board of Health for the sanitary
tection of sources of water supply
Rutland, consumption of water in
Water supply of, examination of
.

.

.

.

.

.

590
258
600
259

.

xlix
pri

.

St.

258

.......

103

600
260

Mark's School (Southborough), advice of Board relative to the wate

supply of the school
of, examination of
Salem, consumption of water in
Health of
Salem and Beverly, water supply of, examination of
Salisbury Plain River, examination of, below Brockton
Sanitary statutes enacted by the Legislature of 1901
An act to provide for examination of the outlets of sewers, etc

40

Water supply

264

600
852
261

.

342

xxxi

.

Relative to the killing and rendering of horses, etc.

xxxii
xxxil

.

To prohibit the taking of shellfish from contaminated waters
To provide for the establishment in cities of hospitals for pe

xxxlii

having small-pox, etc
Rehitivr to the manufacture and sale of textile fabrics, etc

,

contain

X\X1V

iug arsenic

To

authorize the temporary taking of water for emergency, etc.

XXXV

Relative to the sale of articles of food and drink, which contain anti
septic substances

Relative to the labelling of certain articles of food and drink

Saugus, consumption of water in
Water supply of, examination of (see Lynn)

.

....

xxxvi
xxxvi
596
263

:

INDEX.
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PAGE
824

Scarlet fever, in Franklin

831

In Hinsdale
In Reading
Mortality from (tables)
Reported cases of
Scituate, examination of spring waters at

851
792, 796

.

764 767, 772

.

548

Septic sewage

370

Service pipes, action of water upon metallic or metal-liued

487

Sewage
Experiments upon purification of, at Lawrence Experiment Station
Purification of sewage
Sewage applied to and effluents from coke and coal strainers
Coal strainer
Septic sewage and

Septic

Tank

its

purification

A, receiving average city sewage

.

Measurement of gas evolved from Septic Tank A
Septic Tank B, receiving concentrated sewage
Experimental Septic Tank of the Board at Andover
Filtration of septic sewage
Filtration of the effluent from Septic Tank A
Filtration of the effluent from Septic Tank B
Filtration of Andover septic sewage
Purification of sewage seven and fourteen days old
Discussion of septic sewage and its purification
.

.

.

.

.

.

.

.

....
....
.

Anserobic filters in place of septic tanks
Anaerobic Filter No. 133
Continuous intermittent Filter No. 134

Continuous intermittent filters compared with contact filters
Comparison of a contact filter and an aerated filter
Treatment of sewage with iron before filtration in a contact filter
Filter No. 82
Filtration of strained sewage in contact filters compared
Filters Nos. 108 and 108 A
Filter No. 131
Discussion of the results of filters of coarse material operated at high
rates

Reduction of open space
Degree of purification in sand filters compared
Filters Nos. 140, 141 and 141 A
Application to filters of differing volumes of sewage containing equal
amounts of organic matter
Filters Nos. 128, 129 and 130
Purification of tannery sewage
Filters Nos. 155 and 156
Purification of

wool liquor
and 112

Pllters Nos. 70

On

the action of iron in the purification of sewage

Filters Nos. 88, 125,

13!)

and 150

Cinders and ashes as filtering material
Intermittent Filter No, 95

INDEX.
Sewage

885
PAGE

— Concluded.

Operation of the large intermittent experimental
Filter No.

1,

.

421

experiments upon purification of sewage by coarse sand

423

Analyses of sewage applied to

filters

.

369

filter

Average purification
Filter No. 2, experiments upon purification of sewage by fine sand
Average purification
Filter No. 4, experiments upon purification of sewage by fine river
silt with trenches of coarse sand
Average purification
Filter No. 5 B, experiments upon purification of sewage by cinders
and ashes
Average purification
Filter No. 6, experiments upon purification of sewage by mixed
coarse and fine sand
Analyses of sewage applied to filter
Average purification
Filter No. 9 A, experiments upon purification of sewage by medium
fine sand
Analyses of sewage applied to filter
Average purification
Filter No. 10, experiments upon purification of sewage by mixed
coarse and fine sand
Average purification
Discharge of, into Boston harbor, report of the Board upon
Sewerage, review of the work of the Board relating to
Sewerage and sewage disposal, action of the Board in regard to applications
for advice concerning
Sharon, consumption of water in
Water supply of, examination of
Shawsheen River, examination of, below Andover
Sheffield, advice of Board relative to sewage disposal
Examination of Housatonic River at
"Water supply of, examination of
.

.

.

424
425
425
426
426
369

427
427
369

428
428
429

.

xlvi

.

.

xl, xlii

53
600
263
343

80

333
263
823

Dartmouth

858
839, 858

In Middleliorough

857

In Westport

859

In Attleborough

792. 796

Mortality from (tables)

Prevalence of, in Massachusetts

xili,

772, 779

852

Somerville, health of

Water supply

424

.

Small-pox, in Fall River
In

423

423

examination of (see Metropolitan Water District)
Southborough (St. Mark's School), water supply of, advice of Board
Examination of
Southbridge (American Optical Company), advice of Board relative to
quality of water of certain wells
(Dexter Harrington & Son), advice of Board relative to quality of
water of a certain well
Examination of Quinebaug River below
of,

..........

.

263

.

264

40

41
41

342

INDEX.

SSe
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Southbridge— Concluded.
Health of
Water supply of, examination of
Water supply of American Optical Company, examination of
Water supply of Dexter Harrington & Son, examination of
South Hadley, examination of spring waters at
South Hadley Falls Fire District, South Hadley, water supply of, examination of
.

Southworth Company, Mittineague, advice of Board
of water of certain springs
Water supply of, examination of
Spencer, water supply of, examination of

.

.

.

.

852

264
265

265
548

266

relative to the quality

52
287
266

Spices, examination of

665

Spinal cord, diseases of, mortality from (tables)
Spring waters, examination of

792, 796

539

Index of

547

Work

of Board relating to
Springfield, advice of Board relative to use of ice from the
Westfleld River

xliii

Agawam

or
101

Examination of Connecticut River below
Examination of spring waters at
Water supply of, advice of Board
Springfield and Ludlow, water supply of, examination of
Starches, identification of, by the microscope
State Normal School (Hyannis), advice of Board relative to the disposal
of sewage
Statistical summaries of disease and mortality
The weekly mortality returns
.

.

,

.

.

.

Fatality of certain diseases

326
548
42, 47

267
682
53, 54

757
759

764

Certain infectious diseases reported to local boards of health, 1900
Reported cases of infectious diseases in Massachusetts, diphtheria and

764

croup, scarlet fever, typhoid fever and measles
Reported cases of infectious diseases in Massachusetts for ten years,
1891-1900; diphtheria and croup, scarlet fever, typhoid fever
and measles
Fatality from diphtheria and croup in England for 1890-1900
Fatality from diphtheria and croup, scarlet fever and typhoid fever in

767

.

....
.

.

.

.

England for 1890-1900

The

770

relation of the foregoing figures to the type of disease

Fatality of scarlet fever, typhoid fever
in

two

768
769

and measles

in

.

770

Massachusetts
771

five-year periods

Reports of diseases dangerous to the public health from cities and
towns, under the provisions of chapter 302 of the Acts of 1893
Cases of infectious diseases reported to the Board from 263 cities and
towns during 1900
List of towns from vvliich no reports were received
Returns of deaths from cities and towns having a population of more
than 5,000
Names of reporting towns and cities with census population of 1900
Total deaths, deaths by sexes and age periods and stlll-blrths (table)
Deaths from specified causes (table)
Causes of death, death-rates and percentages of total mortality (table)
.

....

772
775

780
781

.

786

.

788

792

796

INDEX.
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ended Sept. 30, 1900
Statutes, sanitary, enacted by the Legislature of I'JOl
Stillwater River, examination of water of, at Sterling (Metropolitan Water
Statistical table for the year

1

xsxi
Ill

District)

332

Stockbridge, examination of Housatonic River at
Water supply of, examination of

Stoneham, cousumptitm of water in
Examination of spring waters at
Water supply of, examination of (see Wakefield)
Stoughton, consumption of water in
Water supply of, examination of
Studies of the efficiency of water filters in removing

274
COI

548
275
601

275
species of

difi"erent

527-535

bacteria

527

Removal of water bacteria
Experiments on the significance of B. coli in filtered water
Filtration of water containing both B. coli and B. typhi
Persistence of B. coli in a

.

.

.

.

.

530
532

filter

Persistence of B. typhi in a

530

533
534

filter

Resume
Sudbury Aqueduct, examination of water of (Metropolitan Water Dis-

126

trict)

Sudbury Reservoir, examination of water of (Metropolitan Water District)
Sudbury River, examination of water of (Metropolitan Water District)
Rainfall received and collected on water-shed of. 1900
Suicide, mortality from (tables)

....
.

Summary

114-116
122

363
792, 796

351

of water supply statistics

Sutton, examination of spring waters at

Swampscott, advice of Board relative to sewage disposal
Examination of spring waters at

....

548

80
548

Health of
Water supply of, examination of
Swift River, examination of (see Chicopee River)
Syrup, examination of

853

Tannery sewage, purification of
Taunton, consumption of water in
Examination of Taunton River

413

Water supply

of,

275
343
659

601

344

at

275

examination of

(H. P. Barstow), advice of Board relative to the use of

Dean Pond

as
102

a source of ice supply

Taunton River, examination
Above Taunton
Below Taunton

of, at State

Farm, Bridgewater

Tea, examination of
Terapleton (Hospital Cottages for Children), advice of Board relative to

sewage disposal

Ten Mile

River, examination of, below Attleborough

343
344
344

659
82

345

Tetanus, mortality from

795

Tewksbury, examination of spring waters at
Tin In samples of water
Experiments made with standard solution

548

Separation of

496

502
505

:

INDEX.
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PAGE
601

Tisbury, consumption of water in
Water supply of, examination of
(Vineyard Haven), advice of Board relative to sewage disposal
Towns, advised with regard to water supply and sewerage. (See Cities
.

277
83

.

and Towns.)
Towns, health of. (See Health of Towns.)
Tuberculosis, examination of sputum and other materials suspected of con723

taining the bacilli of tuberculosis

Summary

of the five years ended March 31, 1901
Tufts College, advice of Board relative to the use of the water of a certain
well

726

"Water supply of, examination of
Turner's Falls Fire District, Montague, water supply
Typhoid fever

223
of,

examination of

48

228

.

In Beverly

803

In Blackstone
In Brockton

805
815

InBrookfield
In Franklin
In Haverhill
In Littleton
In Marion
In Milton
In North Adams

817
,

.

.

827
833
836
841

843

In Northampton

In
In

825

844
846

Norwood
Waltham

854

In Westborough
In West Springfield

855
861
792, 796

Mortality from (tables)
Prevalence of

Reported cases of
Widal, agglutinative or serum test

xxiii
7(54,

767, 772

727
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