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GENERAL REPORT.

The following report, in accordance with the provisions of chapter 211

of the Acts of 1905, covers the work of the State Board of Health for

the period ended Nov. 30, 1906, which date concludes the fiscal year

established by that act. In anticipation of the change, the annual report

of the Board for 1905 covered the work done in the field of water supply

and sewerage for the eleven months ended November 30 of that year,

rather than as in preceding reports, for the year ended December 31.

The present report, therefore, deals with the work of that department

for the twelve months ended November 30. Previous reports have cov-

ered the work performed in the food and drug laboratory during the

year ended September 30, and the annual report for the year 1905

brought the work of the diagnosis laboratory and the report on the pro-

duction, distribution and use of vaccine and diphtheria antitoxin and

on inspection of dairies down to the same date. This report deals with

the work of these several laboratories during the fourteen months ended

November 30. In accordance with the provisions of the act above men-

tioned, the work of all of the departments of the Board will in future be

reported upon to the common date mentioned.

On account of the fact that, when the report of the Board for the year

1905 was prepared and submitted, the annual reports of local boards of

health had not been issued and would not be available for some months,

the usual report on "Health of Towns " was omitted. For the same

reason the customary reports on " Fatality of Certain Diseases," " Offi-

cial Returns of Deaths in Cities and Large Towns," and " General

Health of the State," were necessarily deferred. All of these are pre-

sented in this report in the Supplement, in which are included also the

details of the work of the various departments, together with articles on

special subjects.

Tuberculosis Exhibition-

.

The Legislature of 1905 passed a resolve providing for an " Exhibition

Illustrative of the Means and Methods for the Treatment and Prevention

of Tuberculosis," and a report thereon was made to the Legislature of

1906, as follows: —
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I. Introductory.

The Legislature of 1905 passed the following resolve :
—

Chapter 75, Resolves of 1905.

Eesolve to provide for an Exhibition of Means and Methods of Treating

and preventing tuberculosis.

Besolved, That the state board of health is hereby authorized, within two years

after the passage of this resolve, to cause a public exhibition to be made of the

various means and methods used or recommended for treating and preventing

tuberculosis, now recognized as a communicable and preventable disease. The

said board may expend a sum not exceeding two thousand dollars in carrying out

the provisions of this resolve, and is directed to report to the general court on or

before the fifteenth day of January next following said exhibition, and shall ac-

company its report with any recommendations for legislation which it may deem

advisable. [Approved May 12, 1905.

In accordance with the provisions of this resolve an exhibition was held

under the direction of the Board in Horticultural Hall, Boston, from Dec.

28, 1905, to Jan. 7, 1906, inclusive.

II. Preliminary Wore.

The purpose of the exhibition being essentially educational, it was deemed

wise to obtain the co-operation of persons whose relations with the com-

munity enabled them alike to assist the Board in arousing public interest in

the exhibition and to advise with regard to its management.

To this end there was constituted an auxiliary committee, composed of

the following :
—

Henry Abrahams, Boston, secretary Cigarmakers' Union.

Nathan D. Bill, Worcester.

Samuel H. Brophy, Boston.

Dr. Vincent Y. Bowditeh, Boston.

Dr. Eocco Brindisi, Boston.

Dr. Arthur T. Cabot, Boston, president Massachusetts Medical Society.

Dr. H. Lincoln Chase, Brookline.

Dr. W. T. Councilman, Boston.

Dr. Samuel H. Durgin, chairman Boston Board of Health.

Dr. Harold C. Ernst, Boston.

Dr. Albert C. Getchell, Worcester.

Hon. Charles S. Hamlin, Boston.

Hon. J. C. Hammond, Northampton.

Alice L. Higgins, Cambridge.

William A. Hovey, Boston.

Mary Morton Kehew, Boston.

Dr. Walter J. Mareley, Eutland Sanatorium.

George A. Martin, secretary Massachusetts State Board of Education.

Dr. James J. Minot, Boston.
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Dr. Edward O. Otis, Boston, president Boston Association for the Belief

and Control of Tuberculosis.

Dr. Charles H. Bage, superintendent Danvers Insane Hospital.

Bobert Treat Baine, Jr.

Gen. Thomas Sherwin, president New England Telephone and Telegraph

Company.

Dr. Arthur K. Stone, secretary Boston Association for the Belief and

Control of Tuberculosis.

John J. Tobin, president Boot and Shoe Workers' Union.

Helen A. Whittier.

Alexander M. Wilson, secretary Boston Association for the Belief and

Control of Tuberculosis.

Bobert A. Woods, Boston.

Sarah Yerxa, Cambridge.

This committee met on November 21, in conference with the chairman

and the secretary of the Board. Plans for the management of the exhibition

were discussed, and it was decided that there be held in connection with the

exhibition a series of public meetings, at which should be presented and

discussed by appropriate speakers the opportunities for effort in the pre-

vention of tuberculosis, and the methods of its treatment and cure.

Faneuil Hall was at first selected as an exhibition place, and was secured

for that purpose. It was found, however, upon calculating the space needed

for the various exhibits, that this hall was too small; that to assemble and

properly display here all of the exhibits would preclude the use of the hall

as an auditorium. The engagement of this hall was consequently cancelled,

and Horticultural Hall was chosen in its stead. Here there were available

two exhibition halls of ample size, and a lecture room seating over 500,

directly adjoining the main exhibition hall.

The entire problem of the exhibition and its management was then care-

fully studied. Detailed specifications were drawn, which made provision as

definitely as possible for giving public notice of the exhibition, for the trans-

portation of the material, for the preparation of the exhibition hall, for

the installing of the exhibits, for the organizing of an administrative staff,

and for the making of arrangements for special meetings and lantern-slide

demonstrations.

III. Publicity.

In order to bring the exhibition, with its objects, prominently before the

people of the Commonwealth, the following printed matter was prepared

and distributed :
—

A. An announcement, in the form of a four-page circular, setting forth

the time and place of the exhibition, its origin, its purpose, a program of

the special meetings, and the membership of the State Board of Health and
of the auxiliary committee.

B. Circular letters addressed to the following :
—

1. Physicians: members of reputable medical societies, throughout the

State.
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2. Philanthropists : secretaries of charitable and benevolent societies

throughout the State, clergymen of all denominations.

3. Boards of health of cities and towns.

4. Institution managers, including the superintendents and trustees of

hospitals, public and private, asylums, almshouses, reformatories and homes

throughout the State.

5. Labor organizations: secretaries of labor unions.

6. Educators: superintendents of schools of all cities and towns, secre-

taries of school committees of all cities and towns, dean of every college

and institution of higher learning throughout the State.

7. Employers: manufacturers, large store-keepers and others throughout

the State.

8. Trained nurses : all such registered in the principal registries of Boston.

These letters, together with the announcement, were posted, one week

before the exhibition opened, to about 12,000 persons, and the announcement

alone to about 3,000 additional,— a total of 15,000 circulars sent through

the mails.

C. Posters (24 inches by 36 inches) sent by mail to the board of health

of every city and town in the State, and posted on the bill boards of all

stations of the Boston Elevated Railway.

D. Small posters and cards printed in Hebrew, posted in the Jewish

quarters and distributed among the Hebrews of Boston.

E. Small posters and a circular, printed in Italian, distributed among
Italians.

F. Dasher posters, displayed on all street cars passing Horticultural Hall.

The co-operation of the public press was sought and obtained. All of the

Boston newspapers published daily accounts of the progress of the exhibi-

tion, and satisfactorily full reports of the special meetings and of the lan-

tem-slide demonstrations. On Sunday, December 24, the " Boston Herald "

published an illustrated article on the exhibition. Reprints of this article

were sent to 150 newspapers throughout the State, many of which repub-

lished it in full.

IV. Material— Exhibits.

The material constituting this exhibition was in part collected by the

National Association for the Study and Prevention of Tuberculosis (102

East Twenty-second Street, New York City), and loaned to the Common-
wealth for use here, subsequent to its exhibition in the city of New York

from Nov. 27 to Dec. 10, 1905.

Among the more important exhibits thus derived were those from the

following sources :
—

1. The Charity Organization Society of New York City (committee on

tuberculosis) : charts, statistical data, printed matter and photographs, set-

ting forth the results of studies on tuberculosis conducted by the society in

New York City, the educational methods which it employs, and the hospital

for children under its management.

2. The Health Department of the City of New York: an extensive col-
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lection of photographs, circulars printed in several languages, signs for

use in public places, and models of hospital buildings and camps, illustrative

of the work of the department in the treatment of consumptives at its free

clinic, and in the Riverside Hospital; in the disinfection of premises vacated

by tuberculous patients; and hi the education of the public as to the danger

from infected sputum.

3. Bellevue Hospital and allied clinics: photographs illustrative of the

methods of treatment employed in its camp for tubercular patients.

4. The Loomis Sanatorium, Liberty, N. Y.

5. The Adirondack Sanatorium, Saranac, N. Y.

6. The Sunnyrest Sanatorium, White Haven, Pa.

7. The Agnes Memorial, Denver, Col.

8. The Henry Phipps Institute, Philadelphia, Pa.

Material more especially assembled for this exhibition included exhibits

from :
—

1. The Massachusetts State Board of Health: charts and statistical data

showing the general decline in the death rate from tuberculosis in Massa-

chusetts during fifty years; photographs of institutions having wards spe-

cially constructed for consumptives; data showing the hospital facilities

for consumptives throughout the State, the number of cities and towns in

the Commonwealth hi which the registration of tuberculosis is required, and

those which have ordinances against spitting in public places.

2. The Massachusetts State Sanatorium at Rutland.

3. The Sharon Sanatorium.

4. The Boston Association for the Relief and Control of Tuberculosis.

5. The Emmanuel Church Tuberculosis Class.

6. The Children's Hospital.

7. The Boston Instructive District Nursing Association. The exhibit

prepared by this association consisted of two bed-rooms, 9 feet by 12 feet,

one designed to represent the conditions often found by visiting nurses in

the homes of the poor,— a typical tenement house sleeping-room ; the other

to show what may be done at a very slight cost, and under the .direction of

the nurse, to render such a room light, airy, clean and conducive to the

health of the occupant.

8. Pathological and bacteriological exhibits. Exhibits demonstrating the

bacteriology and the pathological anatomy of tuberculosis were submitted

from the laboratories of the Harvard Medical School, the Boston University

Medical School, and the State Board of Health.

The total number of exhibits was 90.

V. Installation and Arrangement of Exhibits.

A survey of the material, made possible by a visit to the exhibition held

in New York City, showed that nearly 5,000 square feet of wall space was
needed for the proper display of exhibits adapted for hanging. To pro-

vide a suitable and adequate surface for such material, the walls of the

main and of the lesser exhibition halls were faced with a screen 9 feet in
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height, built of scantling covered with sheathing paper. In the large hall

the mural space was increased by -the building of additional screens placed

at right angles with the walls, thereby forming numerous alcoves or booths.

In one. of the larger of these booths, at the rear of the hall, was placed the

pathological exhibit. In another was conducted the microscopical demon-

stration of tuberculosis bacilli.

The general plan of arrangement of the exhibits was necessarily geo-

graphical. The material submitted for exhibition from each of the con-

tributing sources was brought together and displayed in the same booth, or

in adjoining booths, or in the same part of the hall.

So far as possible, models illustrative of hospital construction were placed

in proximity to the photographic part of the exhibit to which they belonged.

Each of the large exhibits was plainly marked with a sign indicating its

source.

In different parts of the main hall, and in prominent positions, were

placed large cards bearing brief statements as to the nature of tuberculosis,

and the value of fresh air and of sunlight in the prevention and treatment,

of the disease.

VI. Administration.

The general direction of the exhibition was in charge of the secretary of

the Board.

The administrative staff necessary for the handling of the material, in-

cluding unpacking, installation, repacking and shipment, comprised the

assistant to the secretary and three paid helpers working under his super-

vision. One of these helpers, who acted as first assistant, had charge of

and operated the stereoptieon used in the lantern-slide demonstrations.

The exhibition was open daily from 10 a.m. until 11 p.m. During these

hours either the chief of the administrative staff or his assistant was present

and in charge. At the door was constantly stationed a man to register at-

tendance by tally disc, the attendance being recorded every two hours. A
coat room for the use of guides and demonstrators was open at stated

periods during the day and evening; when open, this room was in charge of

one of the paid assistants. Between the hours of 7 and 10 p.m. a patrolman

was stationed at the entrance to the hall.

A daily record was kept at the exhibition hall, in a book provided for

the purpose. In this were entered notes as to weather, two-hourly records

of attendance, estimated attendance at special meetings and demonstra-

tions, etc.

VII. Guides.

A corps of guides, under the general direction of Dr. W. T. Councilman

of the auxiliary committee, was in daily attendance at the exhibition, be-

tween the hours of 10 a.m. to 12 m., 3 to 5 and 8 to 10 p.m. During each

period 6 persons, one of whom acted as chief, stationed themselves in dif-

ferent parts of the exhibition halls, in readiness to explain exhibits and to

answer questions. Each guide wore a ribbon badge.
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In the course of the exhibition more than 100 persons served in this

capacity. The chief guides and many of the others were physicians; their

numbers were supplemented by students from the medical schools of Har-

vard University, Boston University and Tufts College, and by nurses of

the Boston Instructive District Nurses Association and from the hospital

training schools.

The persons who were to act as guides and demonstrators met at the

exhibition on the evening before the formal opening, December 27, to

receive general instructions and to familiarize themselves with the exhibits.

It is believed that the service of these guides greatly increased the value

of the exhibition to the general public, and contributed in no small degree

to its effectiveness and general success.

VIII. Attendance.

A careful record of the number of persons entering the hall was kept

throughout the exhibition. An attendant stationed near the main entrance

registered each visitor as he entered, by means of a tally disc, which was

read every two hours, the reading being entered upon the daily record of

the exhibition.

The attendance upon the special meetings and lantern-slide demonstra-

tions in the lecture room was estimated, the number of seats in this room

being accurately known. The attendance in this lecture room is, of course,

included in that recorded at the main entrance.

The following is a table showing the daily and the total attendance :
—

Day of

Exhibition.
Weather Conditions.

Thursday, Dec. 28, 1905,

Friday, Dec. 29, 1905, .

Saturday, Dec. 30, 1905,

Sunday, Dec. 31, 1905,

.

Monday, Jan. 1, 1906, .

Tuesday, Jan. 2, 1906, .

Wednesday, Jan. 3, 1906,

Thursday, Jan. 4, 1906,

Friday, Jan. 5, 1906, .

Saturday, Jan. 6, 1906,

Sunday, Jan. 7, 1906, .

Total,

Fair, .

Warm, cloudy, .

Clear, .

Clear, mild,

Clear, .

Clear, .

Clear, .

Warm, showers early

Warm, cloudy, .

Clear, mild,

Colder, clear,

856

1,388

1,792

1,902

1,907

1,830

2,209

2,913

3,162

4,154

3,840

25,953

Period of the exhibition, 11 days of 13 hours each.

Total attendance, 25,953.

Average daily attendance, 2,359.

Total number of exhibition hours, 143.

Average attendance per hour, 181.4.
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IX. Special Meetings.

In accordance with the plan to emphasize the educational side of the exhi-

bition, arrangements were made for a series of public meetings in the lecture

room adjoining the exhibition hall, the purpose of which should be to out-

line clearly the various ways in which effort may be directed towards the

prevention of tuberculosis and the principles underlying its treatment.

It was decided to hold meetings in the interest of physicians, employers,

workingmen, clergymen and others interested in philanthropic work, tuber-

culosis societies, boards of health, trained nurses, the managers of public

and private institutions, and teachers.

Persons qualified to represent these varied interests were invited to act

as chairmen of these meetings, and to arrange for such programs and speak-

ers as might to them seem desirable.

In addition to these meetings, arrangements were made for a formal open-

ing meeting on the evening of the first day of the exhibition and for three

public meetings on the afternoon and evening of the closing day. The first

of these three was designed for Hebrews, the second for Italians, and the

third, the last meeting of the exhibition, was in the interests of the public

at large, and designed to sum up the general teachings of the exhibition.

Thirteen meetings were held, as follows :
—

Thursday, Bee. 28, 1905, 8 P.M. — Formal opening of the exhibition. Dr.

H. P. Walcott, chairman of the State Board of Health, presided. The

Governor-elect, the Hon. Curtis Guild, Jr., Avas prevented by illness from
attendance.

Dr. Walcott remarked upon the decline in the death rate from tuberculosis

in Massachusetts during the past fifty years, stating that this diminution

has been rather more than 50 per cent. After thanking the members of

the auxiliary committee and others who had assisted in the work of the

exhibition, Dr. Walcott introduced the following speakers :
—

Dr. Alfred Worcester, Waltliam. Dr. Worcester spoke of the awaken-

ing of public interest in the campaign against tuberculosis, and referred to

the excellent results of the work carried on at Rutland.

Talcott Williams, Esq., Philadelphia. Mr. Williams delivered the prin-

cipal address of the evening, in the course of which he referred to the

increase of personal and national responsibility regarding tuberculosis,

which has followed the increase of knowledge of the disease. He noted

the efforts which haAre been made hi different countries and in different parts

of this country to prevent the spread of tuberculosis, and talked upon the

educational value of such exhibitions as these. He laid considerable emphasis

upon the importance of dust and of unhygienic conditions in tenement

houses and in servants' rooms as factors in the occurrence of tuberculosis.

Friday, December 29, 8 P.M. — " The Employer's Opportunity." Gen.

Thomas SHERwm, president of the New England Telephone and Telegraph

Company, chairman.

In opening the discussion, General Sherwin said that the heads of large
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mercantile, transportation and other concerns are keeping pace with the

discoveries of the medical profession. " Let the physician mark out the

course," he said, " and the business men will see that it is followed." General

Sherwin then introduced the following speakers :
—

Mr. John Graham Brooks. Mr. Brooks spoke from the standpoint of

the Consumers' League. He said that those who purchase goods made in

SAveat shops are individually and collectively responsible for the conditions

which exist in the sweat shops. " The sweat shop," he said, " is the breeding

place of the bacilli of consumption." Sixty manufacturers are no.w using

the label of the Consumers' League.

Dr. J. W. Hannum, Ludlow. Dr. Hannum spoke of the care taken of

the health of its employees by the Ludlow Manufacturing Company. The

houses of the workingmen are built on strictly sanitary lines, which allow

light and fresh air to penetrate to every part of the structure.

Dr. J. M. Keniston, superintendent of the Hartford Hospital. Dr.

Keniston said that the Hartford Hospital has an annex on Cedar Mountain,

with 50 beds, for cases of incipient tuberculosis. At the main hospital two

wards of 29 beds each have been set apart for advanced cases. The State

appropriates $7,500 per annum towards the support of these wards. This

proving inadequate, the workingmen have contributed in small amounts a

sum amounting to practically $8,000, which will endow 18 free beds for

one year each. Twelve thousand people contributed to this fund, and thus

became virtually stockholders of the hospital, as well as missionaries hi

spreading the- newest and best methods of preventing and treating tuber-

culosis. The free beds are assigned by a committee of three from each

Avard, after a thorough examination by the visiting physicians of the Hart-

ford Hospital, and with the approval of an executive committee, also chosen

by the workingmen.

Mr. C. H. J. Woodbury, secretary of the New England Cotton Manu-
facturing Association. Mr. Woodbury spoke of the importance of the

care of employees by manufacturers, and described the means which have

been taken by the textile manufacturers of the State to promote the physical

welfare of their operatives.

Mr. William A. Hovey of the American Bell Telephone Company. Mr.

Hovey spoke of what the telephone companies are doing in the interests

of their employees, and emphasized the fact that if the people really want a

thing they generally get it. He said that if the people of Massachusetts

really desire to stamp out tuberculosis, it can be done.

Saturday, December 30, 3 P.M. — "The Duty of the Physician regarding

Tuberculosis." Dr. Arthur T. Cabot, president of the Massachusetts Medi-

cal Society, chairman.

Dr. Cabot said that the duty of the physician in regard to tuberculosis is

twofold, viz., towards the patient and towards the community. His duty

towards the patient is to detect the disease as early as possible, and show
how to effect a cure. His duty toward the community is to see that advanced

cases of consumption are so cared for as to prevent the dissemination of
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tubercle bacilli from their sputum among the public generally, and especially

among those with whom the patient lives. He spoke of the increase of

knowledge in regard to tuberculosis during the last twenty years, remarking

that the mortality from the disease has been cut in half, and that with like

progress in the next decade it might be hoped to reduce the mortality by a

like amount. He then introduced the following speakers :
—

Dr. Alfred Worcester, Waltham. Dr. Worcester spoke of the apathy

of the public regarding advanced cases of tuberculosis, noting that in very

few communities is provision made for the treatment of such, although the

greatest danger of infection lies in these cases.

Dr. Vincent Y. Bowditch, Boston. Dr. Bowditch was introduced as

the physician who had done more for the consumptives in this State than

any other man. He was the first to demonstrate that it was not necessary

to go to Colorado or other distant places to cure the disease, and that cure

could be effected here. He proved this at Sharon and Rutland. Dr. Bow-

ditch said that there is no necessity of becoming unduly alarmed over tuber-

culosis, and that the fact that the disease is curable and its spread preventable

has been demonstrated. He stated, further, that in the course of time, after

the public has become fully alive to the importance of right living, working

and sleeping, the disease can be eliminated entirely.

Sunday, December 31, 3 P.M. — " Tuberculosis and the Workingman."

Mr. John F. Tobin, general president of the Boot and Shoe Workers' Union,

chairman.

Mr. Tobin spoke of the necessity of further municipal provision for the

treatment of tuberculosis, and appealed to workingmen to pay greater at-

tention to the importance of fresh air and of keeping their bed-room win-

dows open day and night. He then introduced the following speakers :
—

Mr. Henry Abrahams, secretary of the Cigarmakers' Union. Mr. Abra-

hams said that it was time for the city of Boston to do something towards

limiting the spread of consumption, a disease which is decimating the families

of workingmen. He also emphasized the importance of paying attention to

the simple laws of health in the home and in the workshop.

Dr. E. A. Burnam, Boston. Dr. Burnam outlined in a popular way the

nature of pulmonary tuberculosis, spoke of the symptoms, and by means

of lantern slides illustrated the unsanitary conditions under which working

people live, and also the present-day methods of out-door treatment of

consumption.

Monday, Jan. 1, 1906, 2 P.M.— "The Opportunity of Philanthropy."

Mr. Robert A. Woods of the South End House, Boston, chairman.

Mr. Woods, in opening the meeting, called especial attention to the oppor-

tunity of philanthropy in the campaign against tuberculosis. He said that

in this warfare fresh air, sunshine and right living are the important factors.

He endorsed the proposed legislation limiting the height of buildings, that

might tend to keep from the people both fresh air and sunshine. He then

introduced the following speakers :
—
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Rev. Francis X. Dolan of the Cathedral of the Holy Cross, Boston.

Dr. Dolan spoke on the " Tuberculous Patient and the Clergyman." He
noted the opportunity which the clergy have to come in contact with people

in their homes and of noting the misery and suffering which tuberculosis

may bring into the homes of the poor. He referred to the opportunity

which the clergyman has, in going about among the people, of impressing

upon them the importance of right living and of the observance of the

simple rules of hygiene.

Rev. Ellwood Worcester of Emmanuel Church, Boston. Dr. Worcester

told of the formation of the Emmanuel Church Tuberculosis Class, and of

the good results which had followed the carrying out of the plans for the

furtherance of which this class was organized. The work done in this

class was largely educational; patients were taught how to avail them-

selves of roofs, balconies and even of fire-escapes in order to increase their

access to the open air. Of the 25 persons who constituted this class, all

but 1, in the course of the summer, gained in weight from 12 to 34 pounds.

Dr. Clarence J. Blake, Boston. Dr. Blake pointed out wherein the

clergy may greatly assist the medical profession in the warfare on tubercu-

losis. He said that in no other field, perhaps, can their united efforts

accomplish so much of positive good to the community.

Tuesday, January 2, 3 P.M. — " Tuberculosis Societies." Dr. Edward
0. Otis, president of the Boston Association for the Relief and Control of

Tuberculosis, chairman.

Dr. Otis, in opening the meeting, dwelt at some length on the social aspect

of the warfare on tuberculosis through local organizations. He believed

that the combined and co-ordinate efforts of such organizations are absolutely

necessary, as is also the co-ordination of all philanthropic and charitable

work. He spoke of the need in this country of a national society for the

control of tuberculosis, similar to such as now exist abroad. He said that

much of the work in the campaign against tuberculosis lies peculiarly within

the province of the laymen, and that it is of prime importance that public

sentiment should be aroused, and people impressed with a sense of their duty

to preach the doctrine of fresh air, sunshine and right living as the sure

preventives of the disease, and its only cure. He then introduced the fol-

lowing speakers :
—

Dr. Frederick I. Knight, Boston. Dr. Knight emphasized the value of

rest in the treatment of tuberculosis, and the importance of obedience to

simple hygienic laws by persons inheriting a predisposition to consumption.

He believed that tuberculosis societies and boards of health should pay some
attention to hotels, railway stations and other places where people are obliged

to mingle indiscriminately.

Archibald M. Howe, Esq., president of the Cambridge Anti-Tuberculosis

Society. Mr. Howe spoke of the Avork of the Cambridge society, and said

that he believed it to be a matter of the highest moment to Cambridge that a

beginning had been made in the warfare against tuberculosis in a city in-
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eluding "within its limits all kinds and conditions of men, as well as a uni-

versity. He said, further, that while at first he was not specially interested

in the movement, he uoav finds it to be one of the most interesting of human
causes in which to work.

Mr. Alexander M. Wilson, secretary of the Boston Association for the

Relief and Control of Tuberculosis. Mr. Wilson told of the work which

the Boston association is doing hi connection with the recording of the

localities in which tuberculosis exists. He spoke of the educational nature

of its work, and of the leaflets and circulars issued by the association, many
thousands of which have been sent out broadcast. He also spoke of the work

done hi the day camp at Parker Hill, under the auspices of the association,

as well as of the work which is being carried on in the homes of consump-

tives by physicians, nurses and visitors acting in its behalf.

Wednesday, January 3, 3 P.M.— " Boards of Health and their Respon-

sibilities." Dr. Samuel H. Durgin, chairman of the Boston Board of

Health, chairman.

Dr. Durgin reviewed the efforts of the local health officials since 1900,

when the registration of cases of tuberculosis in Boston was begun. " No
large percentage of the total number of cases," he said, " reaches the records,

but the percentage is rapidly growing, at least in Boston, thanks to the better

education of physicians and the people generally." Dr. Durgin, by means

of charts and tables, showed the variations in the death-rates of the principal

diseases in Boston during the past fifty years. He then introduced the fol-

lowing speakers :
—

Dr. C. V. Chapin, Providence. Dr. Chapin said that some advances had

been made in Providence in the direction of locating consumptives. He
urged upon health officials the importance of making boards of health

" clearing houses " for cases of tuberculosis.

Mr. James C. Coffey, Worcester Board of Health. Mr. Coffey empha-

sized the importance of educating the people as to the modes of infection

in tuberculosis and the means for the prevention of the disease.

Dr. H. Lincoln Chase, Brookline Board of Health. Dr. Chase spoke of

the value of systematic sanitary inspection and of the importance of locating

advanced cases of consumption. He explained that Brookline has already

undertaken the care of advanced cases in hospitals near to the families and

the friends of patients, a factor which he believes to be of much importance

in the success of such institutions.

Mr. William Atkinson, Boston. Mr. Atkinson discussed the influence

of the height and the position of buildings hi determining the amount of

sunlight available for their interior. He spoke of the advantages of having

the diagonals of buildings in a north and south line, which favors the access

of sunlight to every part of the structure. He illustrated the effect of " sky-

scrapers " in shutting out sunlight, and outlined the bill to be presented to

the Legislature limiting the height of buildings.

Thursday, January 4, 7.45 P.M. — " The Opportunity of the Trained

Nurse." Dr. Vincent Y. Boavditch, chairman.
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Dr. Bowditeh in his introductory remarks gave an account of the Sharon

Sanatorium. He then introduced the following speakers :
—

Dr. Henry B. Dunhaii, Rutland Sanatorium. Dr. Dunham spoke of the

practical methods used by nurses in attending eases at different stages of

the disease. He urged the importance of efforts to keep the patient cheerful,

and the importance of fresh air.

Dr. Walter A. Griffin, resident physician of the Sharon Sanatorium.

Dr. Griffin emphasized the importance of the work of the trained nurse in

the treatment of tuberculosis, and referred to the opportunity which the

nurse has, by tact and cheerfulness, to promote the peace of mind and raise'

the courage of her patients. " Hopefulness," he said, " is a great factor in

the cure, and everything done to encourage the patient is of direct therapeutic

value." He laid stress on the importance to the nurse of her care for her

own health as a safeguard against infection.

Dr. J. H. Pratt, Boston. Dr. Pratt outlined the work of the Emmanuel

Church Tuberculosis Class, carried on under his direction. He spoke of

the value of roofs as means for giving patients in the tenement-house districts

access to an abundance of fresh air.

Miss M. A. Gallagher of the Boston Instructive District Nursing Asso-

ciation. Miss Gallagher described the work of the association in this city,

explaining how the visiting nurses are able greatly to improve the conditions

in which patients in the poorer parts of the city live, and of the opportunity

for giving timely advice to the families of such patients as to the means of

avoiding infection.

Friday, January 5, 3 P.M. — " Tuberculosis in Institutions." Dr. Charles

W. Page, superintendent of the Danvers Insane Hospital, chairman.

The following program was presented :
—

Dr. H. C. Clapp, visiting physician, State Sanatorium, Rutland. " The

importance of early diagnosis in cases of tuberculosis. Should tuberculin be

used in institutions as a diagnostic measure? "

Dr. 0. F. Rogers, trustee of Danvers Insane Hospital. " Should tuber-

culous persons be segregated in public institutions?"

Dr. E. A. Locke, visiting physician, Long Island Hospital. " In pro-

viding special wards for tuberculous patients, should regard be had to the

stage of the disease? "

Dr. Wilder Tileston, visiting physician, Long Island Hospital. " The
dietetic, hygienic and medical treatment of tuberculosis in public institu-

tions."

Dr. John H. Nichols, superintendent, Tewksbury State Hospital. " What
special instructions regarding tuberculosis should be given institution nurses

and other employees? Are nurses caring for cases of tuberculosis in danger

of contracting the disease? "

Dr. Owen Copp, executive officer, State Board of Insanity. " What
should be the State poUcy regarding tuberculosis in insane asylums?"

Dr. J. I. McLaughlin, physician, Massachusetts State Prison. " The
prevention of tuberculosis in penal institutions."
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F. G. Pettigrove, Prison Commissioner. " Massachusetts State policy-

regarding tuberculosis in penal institutions."

Dr. Theobald Smith, professor of comparative pathology, Harvard

University. " What is the relation between human and bovine tuberculosis,

and how does it affect inmates of public institutions?"

Dr. Austin Peters, Chief of Cattle Bureau. " Can tuberculosis be eradi-

cated from the dairy stock of our public institutions? "

Saturday, January 6, 3 P.M. — " The Opportunity of the Teacher in the

Prevention of Tuberculosis." Mr. George H. Martin, secretary of the

State Board of Education, chairman.

Mr. Martin referred to the meeting as a step in progress toward better

hygienic standards everywhere, and especially in the schools, and expressed

the hope that in time it will be made unlawful to construct tall buildings

where they will cut off fresh air and sunlight from a schoolhouse. He then

introduced the following speakers :
—

Dr. George S. C. Badger, medical inspector in the Boston schools. Dr.

Badger stated that but 10 eases of tuberculosis had been discovered among

16,000 pupils of the Boston schools examined in 1904, and that the record

of 179 deaths from tuberculosis of persons from five to twenty years of age

during the same year indicated that the consumptive children do not go to

school. He emphasized that the mission of the teacher with regard to tuber-

culosis is that of prevention, and that the teacher, by instilling into the pupil

sound ideas on fresh air, cleanliness and other simple hygienic matters, may
accomplish much in this direction. He said that he hoped that the employ-

ment of nurses for the schools would become general.

Prof. W. T. Sedgwick, Massachusetts Institute of Technology. Pro-

fessor Sedgwick dwelt upon the opportunity which the teacher has to foster

among his pupils correct ideas with regard to fresh air and good food, prime

requisites in the prevention of tuberculosis.

Sunday, January 7, 2.30 P.M.— Meeting for Hebrews. Mr. Samuel H.

Boroesky presided.

After introductory remarks Mr. Borofsky presented the following speak-

ers, some of whom addressed the audience in Hebrew :
—

Dr. Charles Rosenthal, Dr. H. Finkelstein, Rabbi Friedman, Mr. David A.

Ellis, Mr. Max Mitchell, Mr. Philip Davis, Mr. Louis Gordon, Dr. Louis

Mendelsohn.

Sunday, January 7, 4.30 P.M.— Meeting for Italians. Dr. Rocco Brin-

disi, chairman.

Dr. Brindisi addressed the audience in Italian, and then presented the

following speakers, who likewise spoke in Italian :
—

Baron Gustavo Tosti, Italian Consul; Dr. Tomaseo Marco, Dr. Enrico A.

Scalzilli.

Sunday, January 7, 8 P.M. — Closing meeting of the exhibition, the Hon.

John F. Fitzgerald, mayor of Boston, presiding.

Mr. Fitzgerald, in his opening remarks, referred to the need of further

hospital accommodations for consumptives in this city, and stated that he
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would endeavor to bring about the erection of a consumptives' hospital as

soon as the financial condition of the city would warrant it. He then in-

troduced the following speakers :
—

Dr. W. T. Councilman, professor of pathology at Harvard University.

Dr. Councilman summarized the teachings of the exhibition, emphasizing

the fact that it was primarily an educational movement, the purpose of

which was to teach the general public the causes of tuberculosis and the

means of prevention. He stated that the most important weapon in the cam-

paign against tuberculosis is education, and that knowledge as to the nature

of the disease must be diffused broadly throughout the masses of the people.

Rev. James O'Brien, South Boston. Dr. O'Brien made an appeal for

those living in the congested tenement-house districts of the city and those

who are obliged to work in sweat-shops.

Rev. S. M. Crothers, Cambridge. Dr. Crothers said that the movement

for the prevention of tuberculosis is rapidly taking its place among the

great social problems of the day, such as intemperance and poverty. Slum

conditions, he said, cannot remain long in the face of the movement which is

being directed against their continuation.

The following is a tabular list of these meetings, showing attendance :
—

Hour. Subject. Attendance.

Thursday, Dec. 28, 1905,

Friday, Dec. 29, 1905,

Saturday, Dec. 30, 1905,

Sunday, Dec. 31, 1905,

Monday, Jan. 1, 1906,

Tuesday, Jan. 2, 1906,

Wednesday, Jan. 3, 190G

Thursday, Jan. 4, 1906,

Friday, Jan. 5, 1906,

Saturday, Jan. 6, 1906,

Sunday, Jan. 7, 1906,

Sunday, Jan. 7, 1906,

Sunday, Jan. 7, 1906,

Total,
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lantern was operated by one of the paid assistants, and was a source of

practically no extra expense. The slides were provided by the demonstrators.

Demonstrations were given as follows :
—

Saturday, Dec. 30, 1905. — Br. W. T. Councilman, "The Nature of

Tuberculosis." Dr. Councilman showed photomicrographs of the tubercle;

bacillus and of the lesions which it produces in the tissues. In the course

of his demonstration he explained the ordinary mode of infection, and

outlined the course of the disease as it progresses, or as it declines under

conditions favorable to cure.

Sunday, December 31. — Dr. Joseph H. Pratt, " The Treatment of Tuber-

culosis." Dr. Pratt demonstrated some of the possibilities in the out-door

treatment of tuberculosis. By means of photographs and charts he ex-

plained the methods followed by the Emmanuel Church Tuberculosis Class,

in which, under his direction, 25 consumptives were successfully treated in

their own homes.

Monday, Jan. 1, 1906.— Dr. E. H. Bradford, " Tuberculosis in Children."

Dr. Bradford described in a general way the treatment of bone tuberculosis,

which is common hi children, and which he says is as curable as pneumonia.

By means of photographs he illustrated the fresh-air treatment of eases of

this sort as practised at the Convalescent Home of the Children's Hospital

at Wellesley.

Tuesday, January 2.— Dr. H. C. Ernst, "The Bacteriology of Tuber-

culosis." Dr. Ernst described modes of mfection, and emphasized the

importance of the sputum of consumptives as a means of spreading con-

tagion. He demonstrated by photographs of cultures and photomicro-

graphs of the bacteria the characteristics of the various races of tubercle

bacilli, and sketched the development of the lesions in the lung which result

from the lodgment and growth of inhaled organisms.

Wednesday, January 3.— Dr. E. 0. Otis, "The Treatment of Tuber-

culosis." The demonstration consisted of numerous photographs illustrating1

methods of treatment now employed in hospitals and sanatoria in different

parts of the country.

Friday, January 5. — Dr. T. Leary, " The Pathology of Tuberculosis."

The demonstration was preceded by a brief address by Dr. Livingston

Farrand, executive secretary of the National Association for the Study and

Prevention of Tuberculosis (introduced by the assistant to the secretary).

Dr. Farrand spoke chiefly of the economic aspects of tuberculosis, stating-

that " the disease causes annually in the United States from 150,000 to

200,000 deaths, 10,000 of which occur hi New York City alone. In dollars

and cents this means $33,000,000 in New York lost annually by the com-

munity, and in the country probably $330,000,000." Dr. Farrand spoke

also of the educational value of the exhibition, and stated that it would be

sent in succession to many of the larger cities of the country.

Dr. Leary, by means of the refleetoscope, projected colored drawings

and plates illustrative of the pathological anatomy and histology of the

lung in tuberculosis, explaining in untechnieal language the changes which
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the lungs undergo in the progress of the disease from the earlier to the

more advanced stages.

Saturday, January 6.— Dr. A. C. Getchell, "The Rutland Sanatorium."

Dr. Getchell showed photographs of the buildings, grounds and general

surroundings of the State Sanatorium, together with others illustrative of

the methods of treatment employed there.

The following is a table showing the attendance at the lantern-slide

demonstrations :
—

Date.
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The exhibition held in New York City November last, under the joint

auspices of the Charity Organization Society and the National Association

for the Study and .Prevention of Tuberculosis, in the matter of exhibits

was nearly identical with the Massachusetts exhibition.

The New York societies who managed the exhibition were given the free

use of one of the halls of the American Museum of Natural History, and

consequently paid no rent. Notwithstanding this, the New York exhibi-

tion cost approximately $2,000, this expense, according to competent au-

thority, being distributed as follows :
—

Equipment of hall $500 00

Printing, . 400 00

Attendants 200 00

Postage 100 00

Miscellaneous 800 00

Total, $2,000 00

The plans for the Massachusetts exhibition were drawn up and the means

for securing publicity arranged for at a time when it was expected that

Faneuil Hall would be used as an exhibition place. The rent of this hall

would have amounted to $300. The excess of expense over the appropria-

tion was inevitable when, by the engaging of Horticultural Hall, the item

of rent was increased by the sum of $500.

XII. General Remarks.

The purpose of this exhibition was essentially to present to the people

of the Commonwealth a clear explanation of the methods now in use for

the treatment of tuberculosis, and of the means whereby the disease may
be prevented.

It is believed that this purpose was fulfilled to a satisfactory degree.

The exhibits assembled in the exhibition were numerous, representative

and instructive. They set forth effectively the fundamental facts concern-

ing the nature of tuberculosis, its modes of spread, and the conditions

favorable and unfavorable to its prevalence. They showed as clearly as

photographs and models of buildings aud tents can illustrate the maimer

in which consumptives are treated hi the best hospitals and sanatoria of

the day, both in this country and abroad, and they bore witness to the good

results consequent upon such treatment. They demonstrated the possibilities

in connection with home treatment of the disease, and pointed out the effect-

ive use which may be made of the roof, the piazza and even of the fire-

escape platform, by the patient who has learned that his recovery depends

mainly upon his being hi the open ah'. Certain of the exhibits set forth

the methods employed in the larger cities of the country for the education

of the community regarding the infectious nature of tuberculosis, and the

means whereby the consumptive may avoid spreading contagion, and those

about him may escape infection.

The plan to supplement the exhibition proper by addresses and demon-
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stratious designed to emphasize the principles set forth by the exhibits

seemed to be wholly justified by the general interest taken in the meetings,

and the high educational value which these undoubtedly possessed. Seven

thousand nine hundred persons, or nearly one-third of all those who attended

the exhibition, were present at the meetings in the lecture room; and, in

view of the excellence of the service rendered by the speakers and demon-

strators, it is probable that much good was accomplished by this means.

The attendance at the exhibition was satisfactorily large and representa-

tive. It is certain that among the visitors were many persons from out of

town, including some from cities and towns hi the interior of the State.

The rate of attendance increased daily until practically the close of the

exhibition. The aggregate attendance exceeded by 9,000 that of a similar

exhibition held in Xew York City during a somewhat longer period (two

weeks).

The choice of Horticultural Hall as a place for the exhibition necessi-

tated an expense for rent greater by $500 than would have been contingent

upon the use of Faneuil Hall. The latter place, although desirable from

location and low cost, from its relatively small size would have proved

wholly inadequate for the proper display of all of the exhibits, and would

have prohibited the special meetings and demonstrations.

It is believed that this exhibition has enlightened the people of the Com-
monwealth regarding tuberculosis; that it has demonstrated the only meth-

ods of successful treatment ; and that by diffusing knowledge the exhibition

has directed attention to the various means whereby the disease may be

prevented.

Recommendations concerning Pest Houses, and Laws relating

THERETO.

The Legislature of 1905 passed a resolve relative to a revision of the

laws relating to the establishment of pest houses by cities and towns;

and the Board reported, in accordance therewith, on Jan. 15, 1906, as

follows :
—

The Legislature of 1905 passed the following resolve: —

Resolve relative to a Revision of the Laws relating to the Establishment
of Pest Houses by Cities and Towns.

Resolved, That the state board of health is hereby directed to investigate the

advisability of revising the laws relative to the establishment and maintenance of

pest houses by cities and towns, and to report thereon to the next general court

not later than the fifteenth day of January, nineteen hundred and six. [Approved
April 28, 1905.

In accordance with this order, the State Board of Health has made a

careful study of such reports as were at hand or could be obtained con-

cerning the relation of hospitals for contagious diseases to the health of
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inhabitants of neighboring areas; but it has been unable to find any evidence

which would lead it to recommend any radical changes in the laws referred

to, except the addition of a provision to enable cities and towns, in certain

cases, to establish and maintain such hospitals in common.

The Board takes this opportunity, however, of calling to the attention

of the Legislature the fact that in the laws as they now stand there exist

certain phrases that are not sufficiently explicit, and certain provisions

which are redundant.

That portion of chapter 75 of the Revised Laws which relates to hospitals

and dangerous diseases consists of sections which have been passed in dif-

ferent years, and amended as occasion has demanded; and, in consequence,

there is lacking to some extent the logical sequence which should and easily

can obtain. The Board would therefore recommend the following changes

in chapter 75 of the Revised Laws and in chapter 206 of the Acts of

1902 :
—

Chapter 75, Revised Laws.

1. Striking out in the fourth line of section 35 the words " or of a com-

mittee of the town appointed for the purpose."

2. Amending section 42 by inserting after the word " board," in the third

line, the words " of health ;
" and before the word " board," wherever else it

occurs in this section, the word " said ;
" and causing this section, so amended,

to become section 36.

3. Amending section 40 by addin'g the following: "provided, however,

that if, in the opinion of the boards of health of two or more adjoining

cities or towns, such hospitals can advantageously be established and main-

tained in common, the authorities of the said cities or towns may enter into

such agreements as may be necessary for the establishment and maintenance

of the same; " and causing section 40, so amended, to become section 37.

4. Amending section 36 by striking out the words " or committee," in the

fourth line, and causing it to become section 38.

5. Amending section 37 by striking out the words " without the consent

of sadd towns," in the third line, and substituting therefor the words " or

city without the consent of the board of health of said town or city ;
" and

causing the section, thus amended, to become section 39.

6. Causing section 38 to become section 40.

7. Causing section 39 to become section 41.

8. Causing section 41 to become section 42.

9. Amending section 46, as amended by chapter 206 of the Acts of 1902,

by inserting after the word " board," in the fourth line, the words " of

health."

10. Amending section 56 by striking out in the first and second lines

the words " sections forty-two, forty-three and forty-four," and substituting

therefor the words " sections thirty-six and forty-six."
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Chapter 206, Acts of 1902.

11. Amending section 1 of chapter 206 of the Acts of 1902 by striking

out the concluding words, " provided the approval of the board of health

of the city or town into which such persons are to be taken shall first have

been obtained."

In the form suggested, the law would then read as follows :
—

Chapter 75, Revised Laws.

Section 35. A town may establish hospitals within its limits for the treatment

of diseases which are dangerous to the public health. They shall be subject to

the orders and regulations of the board of health.

Section 36. If a disease which is dangerous to the public health breaks out

in a town, or if a person is infected or lately has been infected with such dis-

ease, the board of health shall immediately provide such hospital or place of

reception, and such nurses and other assistance and necessaries, as is judged best

for his accommodation and for the safety of the inhabitants, which shall be sub-

ject to the regulations of the said board. The said board may cause any sick or

infected person to be removed thereto, if it can be done without danger to his

health; otherwise the house or place in which he remains shall be considered as a

hospital, and all persons residing in or in any way connected therewith shall be

subject to the regulations of the said board, and, if necessary, persons in the

neighborhood may be removed.

Section 37. Each city shall establish and be constantly provided, within its

limits, 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 orders and regulations of the boards of health of the cities in

which they are respectively situated. A city which, upon request of the state

board of health, refuses or neglects to comply with the provisions of this section,

shall forfeit not more than five hundred dollars for each refusal or neglect: pro-

vided, however, that if, in the opinion of the boards of health of two or more

adjoining cities or towns, such hospitals can advantageously be established and

maintained in common, the authorities of the said cities or towns may enter into

such agreements as may be necessary for the establishment and maintenance of

the same.

Section 38. The physician, nurses, attendants, patients and all persons ap-

proaching or coming within the limits of such hospitals, and all furniture and

other articles used or brought there, shall be subject to the regulations of the

local board of health.

Section 39. Such hospitals shall not be established within one hundred rods

of an inhabited dwelling house situated in an adjoining town or city without the

consent of the board of health of said town or city.

Section 40. Whoever occupies or uses a building for a hospital in a part of a

city or town prohibited by the mayor and aldermen or selectmen shall forfeit not

more than fifty dollars for every month during which such offence continues, and

in like proportion for a portion of the month. The supreme judicial court or the

superior court shall have jurisdiction in equity to restrain such occupancy or use.
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Section 41. Each city shall provide for the treatment, either in a hospital or

as out-patients, of indigent persons who are suffering from contagious or infec-

tious venereal diseases.

Section 42. No discrimination shall be made against the treatment of venereal

diseases in the out-patient department of any general hospital supported by taxa-

tion in any city in which special hospitals, other than hospitals connected with

penal institutions, are not provided for the treatment of such diseases at public

expense; but said hospital may establish a separate ward for their treatment.

[Sections 43, 44 and 45 remain unchanged.]

Section 46. A magistrate authorized to issue warrants in criminal cases may
issue a warrant directed to the sheriff of the county or his deputy, or to any con-

stable or police officer, requiring them, under the direction of the board of health,

to remove any person who is infected with contagious disease, or to impress and

take up convenient houses, lodging, nurses, attendants and other necessaries. The

removal authorized by this section may be made to any hospital in an adjoining

city or town established for the reception of persons having smallpox or other

disease dangerous to the public health, provided the assent of the board of health

of the city or town to which such removal is to be made shall first have been

obtained.

Section 56. The provisions of sections thirty-six and forty-six, so far as they

confer authority for the removal of patients from their homes, shall apply only

in cases of persons residing in boarding houses, or hotels, or in cases of two or

more families occupying the same dwelling, or in other cases in which, in the

opinion of the board and the attending physician, the case cannot be properly

isolated.

Chapter 206, Acts of 1902.

Section 1. The board of health of any city or town which has established or

which may hereafter establish within its limits a hospital for the reception of

persons having smallpox or any other disease dangerous to the public health, may
Teeeive for care and treatment in such hospital persons from an adjoining town

who are infected with any of said diseases.

Investigation of Factories and Workshops.

The Legislature of 1905 passed the following resolve, directing the

Board to continue its investigation of the sanitary condition of factories,

workshops and other establishments where persons are employed, as

follows :
—

Chapter 59, Resolves or 1905.

Eesolve to provide for continuing the Investigation by the State

Board, of Health of Conditions affecting the Health or Safety of

Employees in Factories and Other Establishments.

'Resolved, That the state board of health, with such aid as it may require

from the chief of the district police and from the bureau of statistics of

labor, is hereby directed to continue the investigation of conditions affecting

the health or safety of employees hi factories, workshops, and other places
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of employment in the Commonwealth, the said investigation having been

authorized by chapter ninety-nine of the resolves of the year nineteen hun-

dred and four. For this purpose the officers and employees of the said

board shall have power to enter and inspect all premises in use for industrial

purposes, and to obtain such information as may be necessary to carry out

the purposes of this resolve. The board is also directed to report to the

general court on or before January fifteenth in the year nineteen hundred

and seven, such recommendations as it may deem expedient for the revision

of the laws in this Commonwealth relating to the health, safety or welfare

of persons engaged in industrial pursuits. For the above purposes the

board may expend a sum not exceeding twenty-five hundred dollars during

the fiscal year nineteen hundred and five, and twenty-five hundred dollars

during the fiscal year nineteen hundred and six. {Approved April 28, 1905.

This work has been duly performed, and the following report thereon

is herewith submitted :
—

By chapter 59 of the Resolves of 1905, the State Board of Health was

directed to continue the investigation of conditions affecting the health

or safety of employees in factories, workshops and other places of em-

ployment in the Commonwealth which had been begun under authority

of chapter 99 of the Resolves of 1904, the results of which were trans-

mitted to the Legislature of 1905, and may be found in the thirty-sixth

annual report of the State Board of Health, pages xxii-xxxi.

The industries reported upon at that time included cutler}' grinding,

stone cutting and stone polishing, cigar making, boot and shoe making,

rag sorting, the rubber industry and the lead industry. Nearly all of

these industries were regarded as being among those most dangerous to

the health of those working in them, but even here it was found that one

at least, and sometimes many establishments in each industry were car-

ried on with satisfactory regard for the health of the working people.

This condition led this Board to recognize that the most efficient and

just method of improving the conditions of the working people in each

one' of these industries would be to require those proprietors who carry

on their work with little provision for the health of their employees to

make such provision as is made by those who provide the best. This is

the most practicable method of accomplishing the putting of the whole

business upon a fairer basis, and of encouraging those employers best dis-

posed to improve still further the conditions regarding the health of all

employed.

This recognition caused the Board to recommend " that it be the duty

of the inspection department of the district police to require, so far as

is reasonably practicable under the varying circumstances, as efficient

protection to the health of the operatives in any occupation as is pro-
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vided in that occupation where, within the Commonwealth, such protec-

tion is most efficient."

During the past two years further observations have been made upon

the industries previously examined, together with the following :
—

Manufacture of agricultural implements, bluing, bone black, brushes,

carpet yarns, carpets and rugs, celluloid goods, chairs, chemicals of vari-

ous kinds, colors and mordants, eleetrical apparatus, emery and corundum

wheels, facing, felt cloth, felt hats, files, firearms, glue, horn goods,

jewelry, lampblack, lead pipe and plumbers' supplies, leather, litho-

graphs, machinery, mouldings and frames, optical goods, pearl buttons,

pianos, pottery, sandpaper, shoddy, soap, stains and blackings, stoves,

stove polish, straw hats, textiles, tools, varnishes, watches, whips, whiting,

wire and wire cloth; bakeries, bleaching and dyeing, dyeing and cleans-

ing, galvanizing, glass grinding, iron, steel and brass founding, laun-

dries, rendering and slaughtering.

The conditions affecting the health and welfare of the working people

in these industries are recorded in the Supplement. In many the condi-

tions were found to be satisfactory. In the emery and corundum, sand-

paper and certain other industries more attention should be given to

keeping the dust away from the mouth and nostrils of the workmen. In

the rag dusting, sorting and cutting rooms of some paper mills very ob-

jectionable amounts of dust were found, with some pale and sickly ap-

pearing operatives; but there are mills using the same kind of stock

where the dust is kept away from the employees in a satisfactory manner,

and much improvement is practicable in the former class. In the manu-

facture of shoddy and the manufactures from jute and hemp there are

processes which are exceedingly dusty, requiring much improvement in

the poorly managed establishments.

Machine shops are generally found in fair and some of them in

very good condition. The departments connected with foundries, includ-

ing casting, scaling, cleaning and smoothing, grinding and polishing,

involve exposure to extreme heat, fumes and dust, which may be very

injurious to the workmen. The degree in which the workmen are pro-

tected varies greatly in the different establishments; but there are many

where the protection is very satisfactory, and it is desirable that others

be brought up to their condition.

The cutlery and tool industry is one of the most dangerous of trades,

but there are enough establishments in which the grinding and polish-

ing machines are provided with hoods and exhaust fans to show that the

danger to health may be greatly relieved; but even when so provided

many workmen recklessly remove the hoods, and expose themselves to

the great danger of breathing the dust made up of fine particles of steel
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and of the grinder. It is possible that improvements may be made in the

apparatus for removing dust that will make them more attractive to the

workmen. That they do not take every means to protect themselves

indicates that they do not appreciate the shortness of the lives of

those who enter this industry, and that there are two or three times as

many deaths, proportionately, among grinders, polishers and cutlers, due

to diseases of the lungs, as among other male adults in the same com-

munity.

In cigar making we find some establishments carried on in a satis-

factory manner, with good light, good ventilation and no spitting; but

there are many where these conditions are far from satisfactory, and

they need to be brought up to those of the better class. Too large a per-

centage of the operatives look pale and sickly.

In the rubber factories examined during this investigation the greater

part were in better condition than those previously reported upon; and in

this, as in other industries examined, those allowing poor conditions

affecting the health of the operatives should be brought up to the con-

ditions found in the better class.

In many of the smaller industries conditions requiring improvement

are noted in the Supplement, and are not repeated here. The dangers

accompanying the use of wood alcohol are not enlarged upon, because

the removal of the tax on denatured grain alcohol is expected to prevent

the further use of wood alcohol.

The Boot and Shoe Industry.— The great number of people employed

in the boot and shoe industry in this State, and the great difference found

in the care devoted to the health of the emp]o}Tees in different establish-

ments, warranted a much more complete examination than has pre-

viously been made, the details of which are presented in the Supplement.

In this examination 373 establishments were visited, of which 62 were

found to be with good conditions regarding the health and welfare of the

working people, 220 with fair general conditions, 72 with poor conditions,

and 19 with distinctly bad conditions. Of those whose general condi-

tions are called fair, some parts were in good condition; but there were

conditions in some rooms and places which distinguished them from

those having general good conditions, such as poor ventilation, or water-

closets not commendable.

While there are, among the older small establishments and the more

modern and large establishments, many which well may be regarded as

standards of excellence, there are common to this industry four condi-

tions which can be and ought to be remedied. These are : poor ventila-

tion, inadequate removal of dust from machines; the condition of water-

closets; and spit upon the floors.
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In the majority of factories visited the ventilation was found to be

poor, and in many of these distinctly bad. Of the rooms not especially

dusty, 102 were badly ventilated and 26 were overcrowded. In the rooms

in which large amounts of dust are evolved, the number of machines with

means for efficient or fairly efficient removal of dust was found to be

1,630; the number either inefficiently equipped or devoid of equipment

was 2,769.

Of 81 of the many dusty rooms reported, 10 were also overcrowded,

35 were dark, 21 were overheated, and 18 were overcrowded, dark and

overheated. In more than one-third of the factories visited the condi-

tions of water-closets were not commendable; most of them were dark

and dirty to very dirty. In 50 establishments no spitting was noticed,

in 173 there was some, in 115 considerable and in 35 much.

In some establishments lunch rooms are provided, where the employees

may eat the luncheon they have brought, or may buy one; in much the

larger number the employees eat in the workrooms.

In the opinion of our inspectors, the health of the employees in this

industry in the larger number of establishments appears to be fair to

good; but in 85 factories, or 23 per cent, of those visited, a considerable

proportion of the employees are noticeably pale and unhealthy.

In the boot and shoe industry, as in most other industries in the State,

we find a class of establishments in which satisfactory provision is made

for the welfare of the emp^ees, and methods adopted for carrying on

business by which their welfare is promoted. At the other end of the

scale there is a minority— not large, yet altogether too large— where

the conditions injuriously affecting the health of the operatives appear

to have no consideration, are contrary to the intent of the laws govern-

ing factories, and are such as the better class show to be unnecessary in

carrying on this business.

These unjustifiable differences urge us to recommend that laws be

made to require that the conditions affecting the health of the work-

ing people in these poorly managed establishments be brought up to con-

ditions existing in the class of establishments doing similar work in simi-

lar buildings where their health is most carefully protected; and that it

be the duty of the inspectors of factories to see that the laws to bring this

about are enforced.

The Textile Industry. — During the past year the Board has made

careful investigation into the conditions affecting the health, safety and

welfare of persons engaged in the great textile industry of the State, the

details of which inquiries are contained in the Supplement.

In this industry we find, in establishments employing much more than
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half of the total number engaged therein, that the conditions regarding

the health, safety and welfare of the employees are good; and in about

one-third of this number they are excellent. On the other hand, we find

establishments containing a large minority of operatives where the con-

ditions are moderately bad; and perhaps in one-third as many as we

regard good are conditions which are decidedly bad.

The problem before us is to have the conditions affecting this minority

raised to those which we find to be good; and we have confidence that in

the bringing about of this improvement the good conditions will be

made even better.

The resolve under which the foregoing investigations were made also

directs this Board to report to the General Court on or before Jan. 15,

1907, such recommendations as it may deem expedient for the revision

of the laws in this Commonwealth relating to the health, safety or wel-

fare of persons engaged in industrial pursuits.

These laws are found to contain requirements upon nearly all of the

conditions desired, but they are often in such form that no officer can

enforce them unless he has support from something more than the mere

statement of the law; for example, all would agree that cleanliness in a

factory is a necessary condition relating to the health of operatives; and

we have in the Revised Laws two references in substantially the same

words, viz. :
" All factories shall be kept clean." "What is clean in an axe-

grinding factory would not be clean in a silk mill ; but the law makes no

distinction, and the judgment of the officer cannot be received as law.

In prosecuting an offender, he would have no backing in the law unless

it should be some extremely bad case, in which he could satisfy the court

that it was a nuisance ; but such a course would have no effect in enabling

him to hold factories up to the standard of cleanliness that is desirable

for the health of the operatives; and we conceive it impossible to specify

in any law a standard of cleanliness applicable to all industries. This

being the case, and happily finding, in nearly all of the industries which

we have examined, some examples of establishments where reasonable

conditions of cleanliness are maintained, we should advise making it of

the law that the officer should be authorized to hold all factories in any

industry up to the standard of cleanliness which he finds maintained in

the factories in that same industry and using the same grade of stock,

which are the cleanest.

This might not be acceptable to a manufacturer who was not per-

mitted to examine the mills of his competitors, to which the officer has

access. To settle any question that might arise as to the requirements

of the officer and the comparative condition of the mill in question, and
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the standard above set forth, an appeal might be made by either party

to the State Board of Health, authorized to examine such factories in the

interests of health and to make a final settlement of such questions.

Other conditions, such as proper provision for preventing the entrance

of dust into the air of the room, proper means of ventilation, proper pro-

vision for regulating light, heat and moisture, could be referred to simi-

lar standards,— standards not necessarily of methods, but of resulting

conditions, which those interested to keep their operatives in the best

condition of health, and consequently the most efficient, have found to be

practicable.

The subjects of importance which are not mentioned in the laws re-

garding factories are the regulation of light, and spitting.

It might be expected that a manufacturer regarding only his own

interests would keep the windows of his factory clean and the walls and

ceiling of the room whitened, that he might have upon his work the best

natural light; but we have found some factories where these things

were neglected, and the operatives were straining their eyes trying to

accomplish the work required of them. In some there was a period in the

afternoon when daylight was too dim, and the turning on of artificial

light was delayed, to the injury of the eyes of the operatives and prob-

ably to the injury of the work done.

It is well known that a large percentage of deaths among people whose

working days are spent within the walls of industrial establishments

is due to consumption. While this may be quite as much due to the

conditions existing at the homes of the working people as to those exist-

ing at their working place, it is eminently unjust to those who maintain

their homes in order and do everjihing needful to prevent the occupants

from contracting consumption, that they should be obliged to seek em-

ployment in factories where the most potent means of spreading con-

sumption are allowed to exist.

l\o one can spend his or her working days in a room where others, in

incipient stages of consumption, habitually spit upon the floor, without

the gravest danger of acquiring the disease. Such incipient cases are not

always easy of detection; and the only safe protection is to prevent all

spitting upon the floor or elsewhere, where the sputum on drying will

be disseminated as dust through the air of the room. Experience in some

factories shows this prevention to be practicable.

The modifications in the laws relating to the health, safety or wel-

fare of persons engaged in industrial pursuits are the following; but,

as the enforcement of these laws depends in general upon members of the

inspection department of the District Police, it is essential that this

department be composed of broad-minded men, who have the welfare of
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the working people at heart, and have the ability to study out the require-

ments in an}' factor}7 for their welfare, and how these can be accom-

plished consistent with the standards which they are to follow; and,

further, are able to act justly and with tact with the employers.

Amendments and Additions recommended.

Chapter 104 of the Revised Laws, section 25, in regard to fire escapes,

add to the clause in lines 19 and 20 so that it shall read :
—

The egresses and means of escape shall be kept unobstructed, in good

repair and ready for use, and shall be provided with a sign within the build-

ing that will plainly indicate their position to a person thirty feet distant.

In section 41 the last clause to be modified to read :
—

All factories and workshops shall be well lighted, well ventilated and kept

clean.

Following which add :
—

No person shall expectorate or spit upon the floor, stairways or walls of

any factory or workshop.

Chapter 108 of the Revised Laws, section 8, beginning with the end of

the seventh line, and including the eighth and ninth lines, amend to

read :
—

the lighting and the ventilation of factories or workshops and the keeping of

them clean, and the securing of proper sanitary provision therein, and the

making of clothing in unsanitary conditions.

Also insert in thirteenth line, after " sanitary provisions," the words

"the lighting."

And to this section (8), which puts the responsibility of enforcing

the laws which have been considered upon the members of the inspection

department of the District Police, add the following :
—

When determining whether the conditions affecting the health, safety or

welfare of the working people in any factory or workshop are in accordance

with the law, and the law does not specify the standard of such conditions,

said inspectors are to use as standards the conditions which they find existing

in those factories and workshops carrying on similar business in similar

buildings within the Commonwealth, where the health, safety and welfare of

the working people are most completely protected.
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Should questions arise in regard to such standards, between the said inspec-

tion department and the person carrying on such factory or workshop, said

questions may be referred in writing, by either of the parties, to the state

board of health, which board is hereby authorized to investigate and decide

said questions, and the decision of said board shall be final.

Investigation of the Sanitary Condition of Barber Shops.

The Legislature of 1906 passed the following resolve, providing for an

investigation of the sanitary condition of barber shops :
—

Chapter 96, Resolves of 1906.

Resolve to provide for an Investigation of the Sanitary Condition of

Barber Shops.

Resolved, That the state board of health is hereby instructed to make an

investigation, at an expense not exceeding five hundred dollars, as to the

condition of barber shops in the Commonwealth, and to consider what

legislation, if any, for the licensing of barbers, and for regulating or super-

vising their business, is necessary or desirable for the protection of the

public health; and that said board report to the general court on or before

the second Wednesday in January, nineteen hundred and seven, the result

of its investigation, together with such recommendations for legislation as

the board may deem advisable. [Approved June 7, 1906.

The report called for follows :
—

In accordance with the provisions of this resolution, the State Board of

Health has caused an investigation to be made of barber shops in the cities

of the Commonwealth, to the number of more than thirteen hundred.

The inquiry was directed to the obtaining of data relative to the general

sanitary conditions prevalent in barber shops, and to the technical pro-

cedures employed by barbers in the practice of their trade.

The following points were taken into consideration in the examination

of each shop :
—

1. General cleanliness of the premises.

2. Personal cleanliness of attendants.

3. Plumbing, including the condition of bowls or sinks, and provisions

for running water.

4. Provisions for cleanliness in the technical procedures of the barber,

including the use of :
—

(a) Razors, shaving mugs and shaving brushes.

(6) Towels,

(c) Styptics.

Each shop so inspected was graded upon the basis of a detailed report as

to its condition.

In establishing a standard of excellence, regard was had to the conditions
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and practices favorable and unfavorable to the spread of communicable

diseases through the medium of the barber's instruments or practices. The

type of barber shop in "which the transfer of communicable skin diseases

from one person to another is least likely to occur is that in which the prem-

ises and attendants are clean, and in which the procedures incidental to

shaving are accompanied by precautions against the transfer of bacteria or

other disease-producing organisms from person to person. These include

the disinfection of the razors and other utensils employed in shaving, prior

to their use upon each customer; the use upon each customer of separate

and clean towels; the rejection of such possible vehicles of contagion as

powder puffs, sponges and stick caustic; and the washing of his hands by

the barber before attending a customer.

With this type as a standard, live grades or classes of shops were arbi-

trarily established, designated, in the order of their excellence, by the letters

A, B, C, D and E. According to the degree of its approximation to this

standard, each shop examined was assigned a grade.

The significance of this grading is set forth by the following specimen

reports, each of which is typical of the grade which it represents :
—

Grade A. No.

General Cleanliness. — Floor and cuspidors clean; mantel towels and combs
clean. Soiled towels disposed of by chute into basement. Shaving paper (used) in

jar on floor. Towels on head rests and arms of chairs clean.

Personal Cleanliness.— Four barbers present, in clean white coats; did not

wash hands between customers.

Plumbing. — Seven sinks, all clean, with good joints; running hot and cold

water.

Disinfection. — Shaving mug rinsed out with boiling water; razor held in boil-

ing water before using and after stropping.

Styptics.— Powdered alum used on towel.

Towels.— Clean towels on shelves in front of chairs.

Grade B. Xo.

General Cleanliness.— Floor and cuspidor fairly clean; mantel towels and combs

fairly clean. Soiled towels put in can under mantel. Shaving paper (used) in

same can with towels. Clean towels put on head rest between customers. Lino-

leum mats for mugs.

Personal Cleanliness. — Two barbers present, in clean white coats; hands not

washed between customers.

Plumbing.— Sink rather dirty about joint; running hot and cold water.

Disinfection. — Shaving mug rinsed out; razor not sterilized before use.

Styptics. — Alum water used on finger.

Towels. — Clean towels piled on mantel.

Grade C. Xo.

General Cleanliness.— Floor fairly clean; cuspidor dirty; combs somewhat dirty;

mantel towels soiled. Soiled towels put in jars on floor under mantels. Shaving

paper (used) in jars on mantels. Soiled towels on backs of chairs.
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Personal Cleanliness.— Three barbers present, in fairly clean coats; hands not

washed between customers.

Plumbing.— One sink, cracked, with badly fitting joints; running hot and cold

water.

Disinfection.— Implements not sterilized before use.

Styptics.— Stick caustic.

Towels.— Clean towels piled on mantels.

Grade D. No.

General Cleanliness.— Floor dirty; cuspidor fairly clean; marble mantel some-

what dirty. Soiled towels hung on line in back of room. Shaving paper (used)

in jars on mantels alongside of piles of clean towels. Soiled towels on arms and

backs of chairs.

Personal Cleanliness.— Two barbers present, in ordinary clothes.

Plumbing.— No running water; one sink, dirty, with bad joint; no sewer con-

nection; waste water caught in bucket under sink.

Disinfection.— None.

Styptics.— Stick caustic.

Towels.— Stack of clean towels on mantel.

Grade E. No.

General Cleanliness.— Floor very dirty; cuspidor very dirty; mantel dirty;

combs very dirty. Dirty towels on chairs and mantel; dirty towels in basket on

floor under mantel.

Personal Cleanliness.— One barber present, in very dirty coat.

Plumbing.— One sink, filthy, with bad joint; running hot and cold water.

Disinfection.— None.

Styptics.— Powdered alum.

Towels.— Soiled towels folded and stacked on mantel; uniformly dirty, show-

ing repeated use.

These specimen reports illustrate the basis upon which the shops were

graded. Of necessity the individual grades or classes have a fairly wide

range, and each may include shops differing greatly in particular character-

istics, hut which nevertheless present such combinations of conditions as to

cause them to rank among the excellent, the average or the poor.

The following table sets forth the results of this classification. Shops

were inspected in 32 cities and 1 town, the total number examined being

1,368.
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From analysis of this table it appears that 68.7 per cent, of the shops

examined were of the type in which conditions are fair (Grade C) ; that

23.7 per cent, presented conditions well above the average (Grade B) ; while

in about 1 per cent, the conditions found closely approximate the ideal

(Grade A). In other words, it is apparent that in about 93 per cent, of the

shops examined a fair to excellent degree of cleanliness was present alike

on the premises and in the practices of the barbers. Of the 7 per cent,

found to be below this standard, the conditions discovered, in the majority

of instances, were such as to place the shops very much below the general

average.

It is apparent from a study of the reports that in but very few barber

shops are such precautionary measures as the disinfection of the shaving

utensils systematically practised. It is further apparent that barbers are

extremely negligent in the matter of washing their hands. The use of

clean, individual towels is very generally prevalent in all but the poorest and

dirtiest shops, although a certain degree of carelessness seems to exist in

the protection of the towels from defilement by paper and otherwise; stick

caustic is rather widely employed except in the larger cities, where in many
instances the local boards of health have forbidden its use.

The investigation has yielded no direct evidence of the transference of

disease from person to person in the barber shop, but it has demonstrated

the existence of channels through which infection might easily pass. Chief

among these are the finger's of the barber, the razor and the razor strops, the

shaving brush and mug and the towels. These channels may readily be

closed by the practice of strict personal cleanliness, supplemented by the

scalding of the shaving utensils immediately before their use. Precautions

of this sort, together with the elimination of such possible .vehicles of con-

tagion as powder puffs, sponges and stick or lump caustic, must very greatly

diminish the chances for the spread of such diseases as impetigo contagiosa,

folliculitis and syphilis.

The promulgating of rules governing barbers and for the protection of

patrons of barber shops, together with the enforcement of such rules, by
means of regular and intelligent inspection, are tasks which appear to He

wholly within the powers of the local boards of health of the cities and

towns of the State. There is no possible doubt as to the desirability of such

regulation, and in certain cities and towns rales for this purpose have

already been adopted by the board of health, although it is evident that the

enforcement of such rales is often very lax.

The following set of regulations is an example of such rules as are now
operative in some of the cities and towns of this State, by order of local

boards of health :
—

Regulations foe Barber Shops.

Section 1. The place of business, together with all the furniture, shall be kept

at all times in a cleanly condition.

Section 2. Mugs, shaving brushes and razors shall be sterilized by immersion

in boiling water after every separate use thereof.
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Section 3. A separate, clean towel shall be used for each person.

Section 4. Alum or other material used to stop the flow of blood shall be so used

only in powdered form, and applied on a towel.

Section 5. The use of powder puffs is prohibited.

Section 6. The use of sponges is prohibited.

Section 7. Every barber shop shall be provided with running hot and cold

water.

Section 8. No person shall be allowed to use any barber shop as a dormitory.

Section 9. Every barber shall cleanse his hands thoroughly immediately after

serving each customer.

Section 10. Combs and brushes must be carefully washed and dried at least

once a day.

Section 11. The drainage system of every barber shop in the city (town) of

must be connected with the public sewer.

Section 12. Every barber doing business in the city (town) of shall

record his name at the office of the board of health.

As the result of this investigation, it is the opinion of this Board that

legislation providing for means of regulation or inspection of barber shops,

other than such as already are afforded through the agency of local boards

of health, is at the present time not necessary.

Purification of Mystic River axd Alewife Brook.

Under the provisions of chapter 445 of the Acts of the year 1904.

the State Board of Health was directed to prepare and report to the

next General Court a method and plans for purifying Mystic River,

Alewife Brook and the adjacent water courses, ponds and drainage areas,

with due regard to the purposes indicated in chapter 327 of the Acts of

the year 1903, entitled " An Act to authorize the cities of Cambridge

and Somerville and the towns of Arlington and Belmont to improve the

condition of Alewife Brook, Little River and Wellington Brook," and

to the plans of the Metropolitan Park Commission for park developments

within the said region, and after conference with the commission ap-

pointed under the above-mentioned act. An appropriation for carrying

on this investigation was made under chapter 129 of the Acts of 1905;

and on April 28, 1906, the following report was submitted to the

Legislature :
—

Acting under the provisions of section 2 of chapter 445 of the Acts of the

year 1904, and chapter 129 of the Acts of the year 1905, the State Board
of Health has examined the Mystic River and Alewife Brook and their

drainage areas, and presents herewith a report of its investigations, together

with its recommendations for purifying these waters, and preventing further

injury to the public health by reason of unsanitary conditions existing in

the vallevs of these streams.
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Pollution of Mystic River and its Tributaries, and Methods by which
Pollution can be prevented.

The main stream of the Mystic River from its mouth to Lower Mystic

Lake receives little direct pollution compared with the volume of water

passing through it, and the condition of its water is not such at the present

time as to make it objectionable to those living near the banks of the stream

in this portion of its course, excepting at places where polluting matters are

discharged, or where a collection of offensive matter upon shores or flats

exposed at low tide causes a local nuisance.

Near the mouth of the river, the city of Chelsea on its northerly side dis-

charges all of the sewage from a large and populous area at a point near

the bank of the stream at high water, and the sewage spreading over flats

exposed at low tide causes a serious local nuisance. This sewer was for-

merly connected with the north metropolitan sewerage system, but the con-

nection was shut off several years ago, owing, it is said, to the neglect of the

Chelsea authorities to maintain the sewer in proper condition. The pollu-

tion of the river from this sewer could be largely prevented by reopening

the connection with the metropolitan system, allowing only a portion of the

mingled sewage and storm water at times of rain or when snow is melting

rapidly to discharge at this outlet.

There are a few other sewer outlets in Charlestown, Somerville and Ever-

ett, through which mingled sewage and storm water are now discharged into

the river at times of rain, but these outlets are not seriously objectionable

under present conditions.

Farther up the stream, on the northerly bank, a small amount of pollu-

tion is caused by wastes from the New England Gas and Coke Works and

the Cochrane Chemical Works; but these wastes are mostly mineral matter,

and do not have a marked effect upon the stream.

The first principal tributary of the Mystic River above its mouth is the

Maiden River, which is very badly polluted at the present time by large

quantities of manufacturing waste discharged into the stream in Maiden and

Everett. In the lower portion of its course this stream flows through a

wide area of marsh land, and there are no dwellings in its immediate neigh-

borhood. The water of the stream at its mouth is not offensive, though

showing by chemical analysis marked evidence of the effect of the pollution

it receives. Farther up stream the pollution becomes more noticeable, and

just below Maiden the river is offensive in appearance and odor. Above
the central portion of Maiden the condition of the stream grows better, and,

though showing by chemical analysis evidence of considerable pollution, it

is not offensive.

The pollution of the Maiden River can be prevented by discharging the

sewage and manufacturing wastes, which are now allowed to flow into the

stream, into the north metropolitan sewerage system. Most of these wastes

can be admitted directly to the sewers, though in some cases it may be
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necessary to pass them through properly designed settling tanks for the

removal of matters -which the ordinary current of the sewer cannot carry

along, or which might be objectionable in the sewers from other causes.

Upon the admission of "Wakefield to the metropolitan sewerage system,

several years ago, a new metropolitan branch sewer was constructed from

the Wakefield boundary down to a connection with the old or former branch

sewer in Maiden. Below this point, while the sewer is still of ample size to

remove, ordinarily, all of the sewage which it receives, and can easily re-

ceive also the wastes from the factories which now pollute the Maiden River,

observations show that at times of very wet weather in the spring the sewer

becomes overcharged; and, while no considerable quantity of sewage has

thus far been allowed to flow into local water courses at such times, it is

evident that further relief will soon have to be provided for the main sewer

in this valley, or a considerable quantity of sewage will have to be dis-

charged into the streams at times of high flow. The Board is informed that

the question of the relief of this sewer is already being considered by the

Metropolitan Water and Sewerage Board.

Above the mouth of the Maiden River the Mystic River is bordered by

extensive salt marshes, and the most serious local pollution of the stream at

the present time is that which is caused by the Hinckley Rendering Works,

situated about half a mile above Wellington bridge. "Waste matters from

these works have formed a deposit upon the bottom of the river, which is

offensive when exposed at low tide. Complaint was made by residents in

the neighborhood of these works in 1905 of objectionable odors therefrom,

and, as a part of a remedy for these odors, the Board advised that the

wastes from these works be discharged into the sewers. It is understood

that provision is now being made for connecting the works with the sewer.

Between the Hinckley Rendering Works and the outlet of Lower Mystic

Lake, omitting for the present the consideration of the condition of Alewife

Brook, tbe river receives no considerable pollution from any source.

Mill Brook, a tributary of Lower Mystic Lake, is polluted at several points

by sewage from dwelling houses, and near its mouth by wastes from a gas

works. The sewage pollution could readily be prevented by connecting the

houses with the sewers, and abolishing the outhouses now in existence. The

gas wastes should be kept out of the stream.

The shores of the lower and upper Mystic lakes are sparsely inhabited,

and there is no local pollution of these waters.

The Aberjona River above Upper Mystic Lake flows through the thickly

settled portions of Winchester, but it does not appear to receive any notable

pollution in this portion of its course. Above Winchester the stream is

badly polluted by sewage and manufacturing wastes, chiefly from factories

located near its banks. The most serious of these pollutions is that caused

by the wastes from the glue factory of the Baeder & Adamson Company,
which already discharges a part of its wastes into the sewers. A consider-

able portion of them, however, is still allowed to overflow into the stream,

seriously polluting it. especially at times when the water is low. This pol-
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lution could be prevented by discharging all of the wastes into the sewer

after passing them through settling tanks, or using such other means as

may be necessary to prevent the admission to the sewers of matters which

would be objectionable.

Considerable foul waste also enters the stream from a tannery below the

glue factory, and from one or two other sources. Sewers are available for

the disposal of these wastes, and the pollution of the stream can be pre-

vented by discharging them into the sewers, after passing them through

settling tanks, or providing such other treatment as may be necessary.

The most seriously polluted stream in the water-shed of the Mystic River

above Upper Mystic Lake is Horn Pond Brook and its tributaries in Wo-
burn. The pollution of this stream is caused chiefly by wastes from tan-

neries, all but one of which already discharge a portion of their wastes into

the sewers. Certain of these liquids, however, are still excluded from the

sewers, on account of the solid matters which they contain; and the streams

in many places run beneath factories or through factory yards, and receive in

these ways a considerable quantity of foul wastes from leaky floors and

in other ways; and near the boundary line between Woburn and Winchester,

the stream, known here as Russell Brook, is very foul in the summer season.

One of the tanneries in Woburn is situated beyond the limits of the

sewered district, but a sewer could readily be extended to receive the foul

wastes from these works. If this should be done, and if further means

should be provided to insure the discharge of tannery wastes from the

various tanneries into the sewers by providing tight floors in the buildings,

the further nuisance in the streams in this neighborhood could be prevented.

The nuisance caused by the pollution of Russell Brook, in Winchester,

by tanneries in Woburn, has been one of long standing; and, as the matter

now stands, unless the city of Woburn chooses to take such action as will

prevent the pollution of the stream, the town of Winchester appears to

have no protection from this nuisance.

An examination of the capacity of the main branch of the metropolitan

sewerage system in Winchester shows that this sewer also is now overtaxed.

at times of maximum flow in the spring, and that sewage sometimes rises in

the man-holes to a depth of several feet. It is not probable that any sewage

has overflowed from the sewer in this neighborhood as yet; but the sewer is

not capable of carrying at times of maximum flow a much greater quantity

of sewage than it now receives, and, unless measures are taken either to

reduce the quantity of water entering the sewer or to provide a sewer of

larger capacity, seAvage will be likely to overflow and cause the pollution of

local waters. Such overflows would, in the beginning at least, take place

only in extremely wet weather, when the sewage would have a less noticeable

effect upon the streams than at other times; but relief should be provided as

soon as practicable.

Alewife Brook is one of the most seriously polluted streams in the Mystic

River water-shed. While the water-shed of the stream is quite densely

populated, especially on the easterly side, there are still numerous farms in
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the valley which are very highly cultivated, and great quantities of manures

and fertilizers of various kinds are used upon these lands. In consequence,

most of the streams tributary to Alewife Brook give evidence of a high

degree of pollution, either by the presence of organic matter, or, more com-

monly hi the upper part of the water-shed, of mineral matter in the form

of nitrates, derived probably in part from manures and fertilizers used on

the farms and market gardens hi this region, and in some part also from

leachings from cesspools, etc., filtering through the ground to the ponds and

streams.

The main streams in the upper part of this water-shed— "Wellington

Brook and Winn's Brook— are not polluted hi such a degree as to make
them objectionable to those living in their neighborhood; and the water of

Little River, which receives the flow of these brooks, including Spy and

Little ponds, is also inoffensive at the present time, though containing large

quantities of mineral matter and considerable numbers of microscopic or-

ganisms.

The main stream of Alewife Brook is badly polluted by the discharge of

foul wastes from a tannery, which enter the stream through Tannery Brook,

in the neighborhood of Massachusetts Avenue below the main portion of the

marshes on that stream. The quantities of liquid wastes from this tannery

vary greatly from time to time, but have been found to amount at times to

nearly 100,000 gallons per day, while the quantity of putrescible organic

matter contained in these wastes amounts to from five to ten times the quan-

tity of such matter found in ordinary sewage.

A glue factory near the upper end of the Alewife Brook water-shed dis-

charges foul wastes into marshes bordering the stream, badly polluting sev-

eral pools hi the neighborhood of Concord Avenue. The stream also receives

considerable pollution from manure piles and other sources.

The chief pollution of Alewife Brook is that which is caused by the over-

flow of sewage from the combined systems of sewers in the city of Cam-
bridge, at times of rain or when snow is melting rapidly. The water-shed of

Alewife Brook is very thoroughly provided with sewers, which are con-

nected with the Alewife Brook branch of the metropolitan sewerage system.

Most of these sewers are constructed upon the separate plan, with the inten-

tion of excluding ram water: but hi three districts, in Cambridge, the sewers

are built upon the combined plan, and take rain water as well as sewage.

These sewers were in existence at the time the metropolitan sewer was con-

structed, and, as in the case of other similar sewers, the metropolitan system

was not designed to take all of their flow; but provision was made for

receiving into the Alewife Brook branch all of the sewage flowing hi these

sewers in dry weather and a portion of the mingled sewage and storm water

at times of rain, allowing the remainder above the capacity of the metro-

politan sewer at such times to overflow into Alewife Brook.

Calculations show that the quantity of sewage discharged into Alewife

Brook in this way is large enough to cause gross pollution of the stream in

dry weather; and observations daring the past year show that the stream is
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grossly polluted at such times, and very offensive to those living in its neigh-

borhood, especially hi the region above Massachusetts Avenue, where the

water available for the dilution of the sewage is only that which flows nat-

urally from the Alewife Brook water-shed. The effect of the pollution

diminishes below Massachusetts Avenue, chiefly on account of the dilution

by tide water which runs up the stream to this neighborhood.

Whatever provision may ultimately be made for the drainage and im-

provement of the marshes along Alewife Brook and elsewhere in the Mystic

River water-shed, there is no doubt, in the opinion of the Board, that the

best plan of preventing the further pollution of Alewife Brook by sewage

from the combined sewers, which now discharge into that stream, is to sep-

arate the sewage from the storm water in these combined areas; since the

rain water and ground drainage, if unpolluted by sewage, could be dis-

charged into local waters without objection, and all of the sewage proper

could then be removed from the district in the metropolitan sewers at all

times.

It is evident, from an examination of the sewers tributary to the Alewife

Brook branch of the north metropolitan sewerage system and the records of

the quantity of sewage flowing at different times, that some of them are

already overcharged at times of wet weather, owing to the entrance of

excessive quantities of water at such times, particularly in the spring. This

is especially true of the branches from Belmont and Arlington, and, while

some relief has been provided by rebuilding some of the sewers in the

former town, further relief will soon be necessary. In the case of the Ar-

lington sewer also an enlargement is likely to be required when sewers are

built in the town of Lexington, which has recently been admitted to the

district, and the sewage from which must find its way into the metropolitan

system through the Arlington sewer, unless a new sewer shall be constructed.

Under the conditions prevailing hi this valley, it is likely that the pollution

of the streams by sewage from other sewers than the combined systems in

Cambridge will result, unless some relief shall be provided. Whether this

can best be done by enlarging the metropolitan sewers, or preventing the

entrance of unnecessary quantities of water from the tributary systems, is a

matter for further and immediate investigation.

Malaria in the Valley of Mystic "River and Alewife Brook, and the
Measures necessary to prevent its Further Spread.

Our investigations during the past year show that malaria prevails to a

most alarming extent in the region about the Alewife Brook marshes, and
is spreading rapidly. Numerous cases were found also along Mystic River,

especially along its southerly side, from the mouth of Alewife Brook down
to the neighborhood of Maiden River. Few cases were found in other

portions of the valley, though there have been many cases in past years in

the neighborhood of Horn Pond in Wobum.
The fact is now well established that malaria is earned from person to
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person by mosquitoes of the genus Anopheles. Careful investigations during

the past year of the ponds, streams and other waters in the Mystic River

water-shed, show that Anopheles mosquitoes breed in great abundance in

pools, ditches and sluggish streams in the Alewife Brook marshes. The

numerous abandoned clay pits in the region of the Alewife Brook marshes

were found, with one or two exceptions, to be free from these organisms;

but they were breeding in certain abandoned clay pits in Medford, and in

other places along the southerly side of Mystic River between Alewife

Brook and the mouth of Maiden River. They were not found, however, in

Mystic River or in the pools or channels of the salt marshes bordering that

stream, though mosquitoes of the genus Culex breed in enormous numbers in

the marshes above Wellington bridge, and, while not known to be carriers

of disease, are a serious nuisance. Anopheles mosquitoes breed in small

numbers in the region of Mill Brook in Arlington and in other parts of the

Mystic River water-shed, notably in Wedge Pond in Winchester, in certain

shallow pools along Cambridge Street in that town and in a shallow portion

of Horn Pond in Woburn; but very few cases of malaria were found out-

side of the immediate neighborhood of Alewife Brook and of Mystic River

between Alewife Brook and Maiden River.

With our present knowledge of the cause of malaria and the means by

which it is disseminated, the best practicable plan of preventing its spread

is to exterminate the Anopheles mosquitoes,— the carriers of the disease.

This can best be done by abolishing the breeding places of the organisms, or

by so changing the condition of the pools, streams, ditches, etc., in which

breeding now takes place as to make them unfavorable in the future for

this purpose. The breeding of mosquitoes in some of the pools and ditches

in the Alewife Brook marshes could doubtless be prevented either by poison-

ing the water so as to kill the larvae, or by covering it with oil so as to pre-

vent them from obtaining access to the air, thus causing their destruction.

It would evidently be possible also to dram some of the pools so that water

would not ordinarily remain standing in them in the summer season, and

some of the smaller pools could be filled with earth or other material at no

great expense. These methods can no doubt be employed to advantage in

treating many of the ponds and pools in the valley of Mystic River in which

Anopheles mosquitoes were found to be breeding during the past year; but

the only practicable plan, in the opinion of the Board, by which the breed-

ing of Anopheles mosquitoes in the Alewife Brook marshes and the further

spread of malaria can be prevented is by draining these marshes thor-

oughly, so that water will not stand upon them during the period when
Anopheles mosquitoes are liable to breed, from early April to the last of

November.

Portions of the Alewife Brook marshes are below the level of ordinary

high tide in Boston harbor, and all of these marshes and considerable areas

of highly cultivated lands about them are below the level to which spring

tides in Boston harbor frequently rise. Under these conditions, any drainage

system for these marshes, to be effective and satisfactory, must include a
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provision for keeping the water of high tides from flooding the marshes,

else valuable farming lands are likely to be injured, and other damage result.

It is also essential at the same time that reservoirs of adequate capacity

be provided to store the water accumulating above the tide gates during the

period of high tide at a sufficiently low level to prevent it from flooding the

marshes, and that channels and sluices of adequate capacity be provided

to draw off at low tide the water which has accumulated in the period of

high tide. These channels should be so constructed as to be unfavorable as

breeding places for mosquitoes, and the water should be kept in a proper

sanitary condition.

The Board considers such a drainage system essential for the prevention

of the further spread of malaria and the great amount of sickness now being

caused by that disease in the region about Alewife Brook.

Section 2 of chapter 445 of the Acts of 1904, under which these investiga-

tions have been made, provides that, in preparing a plan for purifying Mys-

tic River, Alewife Brook and adjacent water courses, ponds and drainage

areas, the Board shall confer with the commission appointed under chapter

327 of the Acts of the year 1903, entitled, " An Act to authorize the cities

of Cambridge and Somerville and the towns of Arlington and Belmont to

improve the condition of Alewife Brook, Little River and Wellington Brook,"

and shall have due regard for the plans of the Metropolitan Park Commis-

sioners for park developments in this region.

Upon consulting with the commission appointed under the act of 1903, it

appeared that at the time this act was passed it was the understanding that

the cost of the work of improving the condition of Alewife Brook, Little

River, etc., would amount to about $10,000; but no definite plans appear to

have been made of the work to be done with this amount of money, except

that in general it was proposed to provide tide gates near the mouth of

Alewife Brook.

The plans of the Metropolitan Park Commission for park developments

in this region, as at present proposed, provide for a dam in Mystic River

at Cradock bridge, designed to maintain the water above the clam at approxi-

mately grade 7, and allow for the building of parkways now contemplated

on both sides of the stream between Cradock bridge and Lower Mystic Lake,

at a level approximately 3 feet lower than would be necessary if no dam
were constructed. For the sub-grading of these parkways material is already

being taken from Mystic River, between Lower Mystic Lake and Cradock

bridge.

If the proposed dam be built at Cradock bridge, with an ample channel

excavated from the dam up to the mouth of Alewife Brook, it will render

unnecessary a dam at the mouth of Alewife Brook, and will be not only

" consistent with the improvement and purification of Mystic River and Ale-

wife Brook," but will be a very important step taken toward such improve-

ment; still, there will remain much to be done upon the brook and its

branches to prevent the growth there of the mosquito which causes the

spread of malaria.
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If, as was formerly contemplated by the commission appointed by chapter

327 of the Acts of 1903, a dam and tide gates had been constructed at the

mouth of Alewife Brook, the investigations of this Board show that, in order

to make such tide gates effective in keeping the low lands of this drainage

area from being flooded by rains which come during the breeding season of

the Anopheles mosquito, it would be necessary to enlarge the channel of

Mystic River from the mouth of the brook to Cradock bridge to about the

extent proposed by the Metropolitan Park Commission; hence, the work

proposed by this commission relieves the Alewife Brook drainage area from

the expense of building a dam at the outlet of the brook, and of enlarging

the channel of the Mystic River down stream from the mouth of the brook.

The dam at Cradock bridge and the enlargement of the channel of Mystic

River up to Mystic Lake would serve the additional purpose of putting this

section of the River in good sanitary condition.

To remove the existing unsanitary conditions of Alewife Brook and its

branches, the sewage now polluting it should be excluded. There are three

districts in Cambridge, including an area of nearly 1 square mile, where the

sewers convey sewage and storm water which rapidly fills the metropolitan

sewer, and the surplus overflows into Alewife Brook, grossly polluting this

stream throughout the year. This Board sees no effectual way of preventing

this but by separating the sewage from the storm water in these districts,

discharging the sewage into the metropolitan seAver, closing the outfalls, and

conducting the storm water into the natural water courses. The other out-

falls along this brook should be permanently closed.

Sewage being excluded from Alewife Brook and its branches, and the water

in Mystic River being held ordinarily near grade 7, provision should be made

for holding the water of the brook throughout its length, with its branches

up to and including Little Pond and Spy Pond, at about the same grade

during dry weather. This would require deepening of all of these channels,

and at such times this water would stand between 2 and 3 feet below the

surface of the large area of swamp land thus drained.

When the tide rises above grade 7 at Cradock bridge the gates there

would close, and, during the next four or five hours, the water coming down

through Mystic River and through the several feeders of Alewife Brook

during dry weather Avould spread out over Lower Mystic Lake, Spy Pond,

Little Pond and the channels above the dam to a depth of between 1 and 2

inches, and this would be drawn down again in the five or six hours when

the tide is below grade 7.

After a heavy summer rain that would discharge into this storage basin,

in twenty-four hours, the equivalent of one-half an inch of rain over the

whole drainage area, the storage basin would be raised above the normal

height about 1 foot in the hours when the tide gates are closed; and, unless

the channels leading from Spy Pond and Little Pond are large enough to

convey away this storage and as much more water constantly coming into

the storage area, and draw it down to near grade 7 in the hours when the

tide gates are open, the water, during the second high tide, would rise higher
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in these channels and storage areas, and during the third high tide still

higher, and would overflow the low marsh area and leave pools for mosquito

breeding.

To prevent this, the channels of Alewife Brook and its branches up to

Little and Spy ponds should be enlarged. They should be large enough to

allow any amount of water that is likely to come during the breeding season

of the Anopheles mosquitoes to flow out from the storage basins during the

hours of low tide without overflowing the banks. Beyond this it would be

best to make them somewhat larger, to limit the height to which water might

rise over the low areas during the greater freshets when the ground is frozen.

Such a channel would be about 2.35 miles in length, with its bottom at

about grade 1 at the lower end and grade 2 at the upper end, and of a width

at the bottom near the lower end of about 27 feet and near the upper end of

about 23 feet, with flat side slopes. For about half of its length it would be

necessary to build this channel with paved slopes, in order to keep it in

proper condition and prevent the breeding of mosquitoes therein. The total

amount of excavation for this channel would be about 125,000 cubic yards,

in addition to which it would be necessary to enlarge the water way at the

street crossings.

The course selected for such a channel differs in some places from that of

the present brook, in order that it may be straighter and run through firm

soil, in which its form may be maintained, and to avoid deep deposits of

muck. It may be desirable still further to modify the course when park

roads or other improvements in this marsh area may be planned.

While the work of constructing these channels and other work of improve-

ment of these marsh areas is in progress, it will be important to have the

co-operation of the Metropolitan Park Commissioners, ha control of the dam
at Cradock bridge, where the water of the Mystic River may be drawn and

held for the dry time at a level some feet below the proposed permanent

grade of 7.

In addition to the main channel, it will be necessary to construct many
branch channels and grade the surface of the marsh area, so that rain-water

pools may not form upon it. The branch channels should also be so made that

pools may not be formed in them at any time in the summer. To accom-

plish this, the Board would recommend the cutting of channels about 18

inches wide to a depth of grade 6.5 near the main channels, with the bottom

grade rising very slowly,— perhaps 1 foot in 1,000 or 2,000 feet, — filling

the lower 6 inches with coarse gravel, without sand; then laying upon this

gravel a drain pipe of size depending upon the area to be drained, but small,

in order to carry only soakage from the ground; this pipe should be laid

with open joints, and the trench around and above it should be filled with

gravel without sand up to a height about 1 foot below the general surface

of the marsh, but rising slowly, going from the main channel like the drain

pipe; and the surface of the marsh should then be graded from the top of

this gravel, rising slowly, to prevent the formation of pools and to allow all

surface water to drain towards these gravel depressions and be conveyed
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by them to the main channel. After the surface water has run away the

drain pipes below will dram the gravel and the land on either side of it.

Wellington Brook will enter the main channel at Perch Pond. Above

Perch Pond it should be deepened sufficiently to drain the low land bordering

it as efficiently as the other low area is drained.

The bed of Alewife Brook above the junction with Little River should be

excavated 30 inches wide and 8 inches below the following grades, and filled

with gravel without sand to grade 6 at the lower end and grade 7 at the

upper end; and upon this a 12-inch drain pipe should be laid with open

joints up to the entrance from Glaeialis, up stream from which, to near

Concord Avenue, an 8-ineh pipe should be laid, such pipes having occasional

small branches on either side. The gravel filling should then be continued to an

equal width up to grade 8 at the lower end and to grade 9 at the upper end.

The adjoining land should be graded, rising slowly from the gravel to the

surface.

A similar pipe and gravel drain should extend up the easterly side of the

old Lexington & Arlington Railroad.

Farther east, the clay pits are generally surrounded by higher land, and

their waters can be lowered where desired by rain-water drains from their

territory. The low area around Pout Pond can be drained by a pipe laid

similarly to that along upper Alewife Brook, and extending from Pout

Pond under the Fitchburg and the Central Massachusetts railroads to the

main channel, the portion under the railroads being of cast-iron pipe, with

tight joints.

The portion of Little River abandoned by making the new main channel

should be treated in the same way as the upper end of Alewife Brook.

The total cost of deepening the main channel of Alewife Brook from

Mystic River up to Little Pond, of making it large enough to provide ade-

quate drainage for the marshes, together with the cost of main tributary

drams herein mentioned, and of enlarging bridges, culverts, etc., exclusive

of land damage, is estimated to be $95,000.

The channel of the brook and its tributaries lies for the most part through

lands having at present very little value, so that the land damage is not

likely to add materially to the cost.

Anopheles mosquitoes were found to be breeding in clay pits in the low

land easterly from Tufts College, and in a pool in the stone quarry south-

easterly therefrom. Malaria was found to be common in the houses near

these breeding places. The land around these pools is above high tide, and

it can be filled or drained without keeping out the tide. Malaria was found

in a few other localities in the valley of the Mystic River below Cradoek

bridge; but the objectionable features can probably be removed without

great expense. A few Anopheles mosquitoes were found to be breeding in

one of the mill ponds on Mill Brook in Arlington, in Wedge Pond in Win-

chester, in certain pools along Cambridge Street in that town and in Horn
Pond in Woburn. The breeding of mosquitoes in the mill pond on Mill

Brook can be prevented by deepening the edges of the pond and keeping
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it free from growths of filamentous alga? and water weeds; and the develop-

ment of these organisms in the pools along Cambridge Street in Winchester

can be prevented by similar treatment. It will be more difficult to prevent

the breeding of Anopheles mosquitoes in Wedge Pond and Horn Pond, in the

shallow portions of which a few Anopheles mosquitoes developed during

the past year, protected by growths of filamentous algae and aquatic plants.

By keeping the shores and shallow places in those ponds free from excessive

growths of this sort, the breeding of Anopheles mosquitoes can be prevented.

The great area of salt marsh land subject to flooding by the tide between

Cradoek bridge and Wellington bridge, having an area of about 374 acres,

was not found to contain breeding places for Anopheles mosquitoes. They

prefer fresh-water pools. This large area of marsh land and perhaps a border-

ing area as large at a little higher elevation could be made more valuable

and beautiful if the tide were shut out from it by a dam above Wellington

bridge, and the water held at about grade 7, as proposed above Cradoek bridge.

There would be a further advantage with a dam above Wellington bridge

affecting the Alewife P>rook marsh area, in that the storage basin would be

larger, and would enable the overflow in very extreme winter and spring

freshets to be kept down about 6 inches loAver than with a dam at Cradoek

bridge. Such an overflow, which may reach to the height of 11.5 over the

upper end of Alewife Brook marshes once in a generation, would occur at a

season when it would not produce malaria.

While the Board recognizes great advantages to the community in reclaim-

ing this large area so near to the metropolis, it does not find that this is

necessary to protect the public health. The present objection to building a

dam immediately above Wellington bridge is the extra cost, which would

probably amount to $175,000 more than the dam at Cradoek bridge. Were

the Wellington bridge to be rebuilt hi the future, a dam could probably be

built there that would serve as a bridge without much greater cost than that

of a permanent bridge.

Water Supply and Sewerage.

The State Board of Health presents herewith a report of its doings

for the year ending Xov. 30, 1906, under the provisions of laws relating

to the protection of the purity of inland waters, as required by chapter

75, section 115, of the Eevised Laws.

The Board has received during the year 130 applications for advice

with reference to water supply, sewerage, sewage disposal and matters

relating thereto. Of these applications, 88 were in relation to water

supply, 6 to sources of ice supply, 26 to sewerage, drainage and sewage-

disrjosal systems, and 10 to miscellaneous matters.
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Examination or Water Supplies.

Public water supplies were introduced during the year in the towns of

Dracut, Edgartown and Oxford. At the end of the year, 184 of the

354 cities and towns in the State were provided with public water sup-

plies. All of the cities and towns of the State having a population,

according to the census of 1905, in excess of 3,500, are now provided with

public water supplies, except the towns of Barnstable, Blackstone, Chelms-

ford, 1 Dartmouth, Dudley, Templeton and Tewksbury. The cities and

towns having public water supplies contain approximately 93 per cent.

of the total population of the State.

The usual chemical and microscopical analyses of the waters of public

water supplies have been continued, and bacterial examinations have

been made of most of the ground waters. The total number of sources

examined during the year was 273, many of which have been inspected

by the engineer of the Board or his assistants.

Attention was called in the report of last year to the objectionable

conditions affecting the water supplies of the city of Lynn and the towns

of Franklin and Great Barrington. By the provisions of chapter 509

of the Acts of the year 1906 the State Board of Health and the water

board of the city of Lynn are authorized and directed to investigate

plans for enlarging and improving the water supply of the city of Lynn,

and the results will be presented in a separate report.

Investigations have been made during the year by the Franklin "Water

Company with a view to obtaining a better water supply for that town,

and the advice of the Board has been requested as to the use of water to

be taken from wells near the westerly end of Beaver Pond. The results

of a pumping test indicated that water of good quality could probably

be obtained from the proposed source in sufficient quantity for the

supply of the town, and the Board recommended that this source be used

and the present sources abandoned. The construction of works for

introducing water from the new source was begun toward the end of

the year, but was interrupted by cold weather, and the work is not yet

completed.

No change has been made in the sources of water supply of the Great

Barrington Fire District, and the district continues to draw most of its

supply from the Green River. This stream drains an area of about 5.2

square miles, 29 of which are in Massachusetts and 23 within the limits

of the State of New York. In the portion of the water-shed outside of

the State of Massachusetts are many dwelling houses and out-buildings,

some of which are located on the banks of the stream or its tributaries,

i Works under construction.
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and a population of 900 lives within the water-shed in Massachusetts.

The water is drawn directly from the stream, and under these conditions

the continued use of the source is a menace to the health of the district.

Water Supply of Lawrence.

Early in the year a contract was made by the city of Lawrence for

the construction of a covered sand filter to increase the capacity of the

works for filtering its water supply, which is drawn from the Merrimack

River. The new filter had not been completed at the end of the year

when the work was interrupted by cold weather, and no portion of it

can be made available for use within the coming winter. It is improbable

that, even in an ordinary winter, enough water can be obtained from

the present filter to furnish an adequate supply for all purposes; and,

unless an additional supply can be obtained from neighboring towns, it

will be necessary for the city to draw a portion of its water supply

directly from the Merrimack River without filtration.

The works of the town of Andover and those of North Andover are

capable of furnishing a sufficient additional supply to the city of Law-

rence to meet the present emergency and to make the use of the unfiltered

Merrimack River water unnecessary, and -these towns can supply this

water without inconvenience to their own citizens.

Authority is granted to cities and towns to purchase water temporarily

from other cities and towns in cases of emergency, by section 35 of

chapter 25 of the Revised Laws, as amended by chapter 361 of the

Acts of the year 1902. Under this law a city or town having a system

of water supply may purchase water from any city, town or water com-

pany for a period of not more than six months in any one year, in such

quantities as may be necessary to relieve the emergency, provided the

source is approved by the State Board of Health.

Rules and Regulations for preventing tlie Pollution and securing the

Sanitary Protection of Waters used as Sources of Public Water

Supply.

By the authority of chapter 75, section 113, of the Revised Laws,

the State Board of Health is authorized to make rules and regulations to

prevent the pollution and secure the sanitary protection of all waters

used as sources of public water supply. Under this law the Board has

from time to time, as requested by the authorities of a city or town,

made such rules and regulations for the sanitary protection of its

sources of water supply as were in its judgment necessary and adapted

to the purpose. In all, the water supplies of 38 cities and towns are

now protected by such rules, exclusive of cities and towns in the metro-
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politan water district, rules for the protection of which were made by

this Board under the provisions of the metropolitan water act, which

provides for their enforcement by the Metropolitan "Water Board.

Rules and regulations made previous to 1906 prohibited the use of

sources of water supply for boating, fishing and ice cutting, unless carried

on imder a special regulation or written permit of the local authorities

charged with the control of the sources of supply. On April 3, 1906, in

the case of the Commonwealth v. Nathaniel G. Staples, it was decided

by the Supreme Court that the law authorizing the State Board of

Health to make rules and regulations for the protection of public water

supplies does not authorize the Board to delegate to others the granting

or withholding of permits, and that regulations delegating such authority

are void. The effect of this decision is to make it necessary that the

regulation of boating, fishing and ice cutting on sources of public water

supply and the granting of permits to enter upon such sources for these

purposes shall be made by this Board. The matter was brought to the

attention of the Legislature last year late in the session, but no change

was made in the law.

Amendments have since been made by the Board in existing rules and

regulations when requested by water boards or boards of health, requiring

that permits for boating, fishing and ice cutting on the waters of these

sources should be obtained from the Board. Numerous petitions have

since been received for permits to boat and fish on certain of the sources,

especially on Assawompsett Pond (one of the sources of water supply of

the city of Taunton) and on Wenham Lake (one of the sources of

water supply of the cities of Salem and Beverly) ; and the Board has

granted a limited number of such permits, with restrictions as to the

area within which such rights shall be exercised.

Early in the summer petitions were received from the towns of Barn-

stable, Boxford, Carver, Chatham, Chesterfield, Easton, Falmouth, Free-

port, Grafton, Groton, Hadley, Hancock, Hanson, Lakeville, Lee, Leyden,

Lunenburg, Middleborough, Milford, Monroe, New Braintree, North

Attleborough, Orange, Paxton, Pelham, Plymouth, Plympton, Rochester,

Rockport, Royalston, Sharon, Sherborn, Shirley, Stoneham, YTalpole,

"Wellesley, Wenham, "Westborough, West Brookfield, Whitman, Williams-

town and Worthington, and from Charles S. Smith of Lincoln, request-

ing that a public hearing be given on the question of amending the

existing regulations or promulgating entirely new rules governing all

great ponds in the State used as sources of water supply, to the end

that " such rules and regulations may be promulgated as are reasonable

and necessary for the preservation of the purity of the water of every

State pond used as a source of water supply ; " and in response to these
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petitions a hearing was given on Aug. 2, 1906, after notice to the mayor

of every city and the board of selectmen of every town within the Com-

monwealth. At this hearing no one appeared to represent the petitioners,

and after a few general remarks by persons who favored a freer use of

sources of water supply for boating and fishing, and by others who desired

to have the purity of drinking water protected as completely as possible,

the meeting adjourned.

In the opinion of the Board, the danger to the public health involved

in the unrestricted use of sources of water supply for boating,
_
fishing

and ice cutting is unquestionably a very serious one, and the protection

of the public health requires in some cases the absolute prohibition of the

use of reservoirs or ponds for these purposes. On the other hand, in

some cases such uses are allowable, under proper restrictions.

Hitherto the rules and regulations made by the State Board of Health

have been enforced by local water boards or boards of health through

their officers or agents, with satisfactory results. Under present condi-

tions, however, it is necessary for those desiring permits for boating,

fishing, ice cutting, etc., on sources of public water supply to present

their requests at the State House, instead of, as formerly, to the local

authorities controlling the sources of water supply upon which entrance

was desired.

In the opinion of the Board, the regulation of boating, fishing, ice

cutting, etc., on sources of water supply can be carried out best by the

local authorities responsible for the sources in question, under the advice

of the State Board of Health; and the Board would recommend the

passage of an act authorizing it to delegate authority to grant or with-

hold permits for boating, fishing, ice cutting, etc., to local authorities,

subject to its advice and regulation. In this way the Board believes

that the sources of water supply can be adequately protected, and their

use for the purposes indicated preserved to the public with the least

possible inconvenience to the public.

Examination of Sewer Outlets,— Pollution of Stony Brook.

Complaints have been made to the Board that a very serious nuisance

exists in the Charles Biver in the neighborhood of the outlets of Stony

Brook; and an examination of the waters of the Stony Brook channels

during the past year shows that they are being much more seriously

polluted than formerly, and that the flats in the river about these outlets

are covered with foul deposits, evidently from sewage.

The pollution of Stony Brook has been a source of nuisance for many

years. After the great flood of 1886 a new channel for the brook was

constructed from Boxbury Crossing to the outlet at the Back Bay Fens,
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and has since been extended from Eoxbury Crossing up stream, and is

now completed to a point between Jamaica Plain and Forest Hills.

Above Eoxbury Crossing, wherever deviations from the existing line of

the stream were made the old channel was abolished; but below that

point the old channel of Stony Brook still exists from Eoxbury Crossing

to the Fenway, and an extension of it runs to Charles Eiver. Eecently

the new channel, known as the commissioners' channel, has been extended

from its original outlet into the pond in the Back Bay Fens to Charles

Eiver, and both the old and the new channels now discharge into the river

at the outlet of the stream from the Fens.

The old channel of Stony Brook, which is about 1.5 miles in length,

now serves both as a conduit for the removal of storm water overflowing

from combined systems of sewers at times of rain or when snow is

melting, and also as a sewer for the removal of 'the sewage from low

areas in its neighborhood. Its condition above the Fenway has been

referred to frequently in the reports of the street department of Boston,

from which the following extract is taken (report of the street depart-

ment of Boston for 1900, pages 193, 194) :
—

The old Stony Brook channel from the gate-house in the Fenway oppo-

site Bryant Street to the premises of the Boston Belting Company on Elm-

wood Street is built of rubblestone; part of the distance the construction

being a double arch of dry rubble and part a double channel of square

section, the side walls being loose rubble and the covering stone granite slabs.

Both of these sections are in very precarious condition, the rubble arches

being so loose that stones can be pulled out by hand from the inside. . . . On
the square section the granite covering stones are continually breaking in the

middle, and have been replaced in many places with timber. In other places

the stones have been shored up with timber bracing. It is feared that either

one of these sections may collapse at any time, and cause serious and expen-

sive accidents. This channel shoidd be rebuilt throughout its entire length

in order to be safe, and at the time of rebuilding pipe sewers should be built

on each side, to take the drainage of abutting estates which are too low to

drain into the existing sewers. Pollution unavoidably finds its way into this

channel from these estates, and will continue to do so until they are provided

with proper sewerage.

The new channel of Stony Brook, known as the commissioners' channel,

receives the flow of the stream and its tributaries above Forest Hills

and the overflow of sewage from combined sewers in the densely popu-

lated areas tributary to the stream below that point at times of storm.

It also receives considerable drainage from factories, chiefly from brew-

eries in Eoxbury.

The main sewer in the valley of Stony Brook is tributary to the
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Boston main drainage system, which was designed for the removal of all

the sewage of combined sewers in the Boston main drainage district in

dry weather, and, in addition, a small portion of the water entering the

sewers at times of rain.

The capacity of the Stony Brook branch sewer is probably too small

for the district which it is designed to serve, as is shown by the following

extract from the report of the street department of Boston for 1901

(page 224) relative to the objectionable conditions in the valley of Stony

Brook and in the Fenway :
—

Another circumstance which aggravates the condition of things is that the

main sewer in the Stony Brook valley is but little larger than is necessary

to carry the dry-weather flow, so that comparatively light rainfalls cause

overflows of but slightly diluted sewage into the brook.

The increasing pollution of the Stony Brook channel appears to be due

to the increasing quantity of sewage which it receives not only in storms

but in dry weather when the flow of sewage exceeds the capacity of the

main sewer. There is evidence also that connections between tributary

sewers and the main Stony Brook valley sewer sometimes become clogged,

and that at such times a large portion or the entire flow of a tributary

sewer is discharged into the Stony Brook channel.

Examinations of the sewer outlets in the Charles Biver in the Back

Bay district show that sewage flows directly into the river from some of

these outlets, even in dry weather, when the main drainage system is

capable of removing their entire how.

Under the legislation authorizing the construction of a dam across

Charles Biver at Craigie bridge, provision is made for the construction

of a marginal conduit from the Fenway and possibly from St. Mary's

Street, farther up stream, along the southerly side of Charles Biver to a

point of discharge into the river below the dam, for the purpose of

receiving and removing the dry-weather flow of the Stony Brook channels,

including part of the overflow both from these channels and from com-

bined sewers in the Back Bay and West End districts of Boston at times

of storm, to an outlet below the dam whenever the stage of the tide

permits such discharge. The Stony Brook channels and sewer overflows

are to discharge at other times directly into the new basin.

In the report of the engineer to the committee on the Charles Biver

dam, apprehension is expressed that a nuisance might be created at the

outlet of the marginal conduit below the dam, which is close to the

North Union Station, by the foul discharge from this conduit ; and later

a similar fear was expressed by the officials of the street department of
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Boston, and an appeal was made to the Legislature by that city for the

omission of the construction of the proposed marginal conduit, pro-

posing, instead, the separation of the sewage from the storm water in

the districts from which sewage may find its way into the Charles

River, so that all sewage might be diverted from the basin. This

plan, which, if fully carried out, would have removed permanently the

nuisance caused by the discharge of sewage into the Stony Brook channels

and Charles River, and have prevented danger of future nuisances from

this cause, was finally rejected.

The information available to the Board shows that the sewerage

and drainage of these districts is inadequate and unsystematic; and,

unless a practicable and adequate plan for the collection and proper dis-

posal of the sewage, rain water and other drainage of these districts shall

be devised and intelligently carried out in the future, objectionable condi-

tions resulting from the present faulty . sewerage and drainage systems

will inevitably grow worse.

The Board would recommend that an investigation be made and plans

prepared for the adequate sewerage and drainage of the Stony Brook

valley and the districts adjacent to the Charles River in the city of

Boston.

The Neponset River.

The enactment of chapter 360 of the Acts of 1906, entitled "An Act

to provide for the protection of the public health in the valley of the

Neponset River," strengthens very materially the legislation designed for

the prevention of the nuisance resulting in the pollution of the Neponset

River. Soon after the passage of this act the Board issued the following

notice to those cities and towns and persons who were found to be

discharging sewage or other polluting matters into the stream and its

tributaries :
—

Commonwealth of Massachusetts,
Office of the State Board of Health,

State House, Boston, July 5, 1906.

Order of the State Board op Health.

The State Board of Health, acting under the authority of chapter 360 of

the Acts of the year 1906, hereby prohibits the entrance or discharge of

sewage into any part of the Neponset River or its tributaries, and the en-

trance or discharge therein of every other substance which may be injurious

to public health or may tend to create a public nuisance.

By order of the Board,

A true copy. Attest

:

Secretary.



54 STATE BOARD OF HEALTH. [Pub. Doc.

[Chapter 360.]

An Act to provide for the Protection of the Public Health in the Valley
of the Neponset Eiver.

Be it enacted, etc., as follows:

Section 1. Section one of chapter five hundred and forty-one of the acts of

the year nineteen hundred and two is hereby amended by striking out all after the

word "nuisance," in the sixth line, so as to read as follows:

—

Section 1. The

state board of health is hereby authorized and directed to prohibit the entrance

or discharge of sewage into any part of the Neponset river or its tributaries, and

to prevent the entrance or discharge therein of every other substance which may
be injurious to public health or may tend to create a public nuisance.

Section 2. Section two of said chapter five hundred and forty-one is hereby

amended by striking out the words " any such owner," in the second line, and

inserting in place thereof the words : — the owner of any factory or other estab-

lishment,— by striking out the word " such," in the fourth line, and inserting in

place thereof the word : — the, — by inserting after the word " refuse," in the

same line, the word : — therefrom, — and by striking out all after the word " harm-

less," in the fourth line, so as to read as follows : — Section 2. The board shall

consult and advise with the owner of any factory or other establishment at his

request or of its own motion as to the best practicable and reasonably available

means of rendering the waste or refuse therefrom harmless.

Section 3. Section three of said chapter five hundred and forty-one is hereby

amended by striking out the words " or of any other party in interest," at the end

of said section, so as to read as follows : — Section 3. The supreme judicial court

or any justice thereof and the superior court or any justice thereof shall have

jurisdiction in equity to enforce the provisions of this act and any order made by

the state board of health in conformity therewith. Proceedings to enforce any

such order shall be instituted and prosecuted by the attorney-general upon the

request of the state board of health.

Section 4. Said chapter five hundred and forty-one is hereby further amended

by inserting the following new section : — Section 4. Whoever permits the en-

trance or discharge into any part of the Neponset river or its tributaries of sewage

or of any other substance injurious to public health or tending to create a public

nuisance shall be punished by a fine not exceeding five hundred dollars for each

offence. [Approved May 7, 1906.

Soon after the receipt of this notice most of the manufacturers on the

river signified their intention of introducing methods of purifying the

manufacturing wastes which now pollute the stream.

Nearly all of the pollution of the stream and its tributaries by sewage

has now been discontinued, or the necessary changes to effect this result

are now being carried out. Filter beds have been completed during the

year for the purification of a part of the wastes from the tannery of the

Winslow Brothers & Smith Company at Norwood, and the company is

making preparations for the enlargement of these works to provide for

the treatment of all of the wastes.

In some of the paper mills a great reduction has been made in the
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quantity of water used and fouled in the various processes, which has

resulted in a great reduction in the quantity of wash water requiring

purification. Preparations for the early construction of purification works

are being made at many of the factories.

One of the chief sources of pollution of the stream is the sewer of the

town of Norwood, which discharges into the river above the Fowl

Meadows. Plans for the purification of this sewage were prepared by the

town some time ago; but, no steps having been taken toward the construc-

tion of the system, the Board, on Sept. 6, 1906, requested the Attorney-

General to take action to prevent the further pollution of the stream

from this sewer, and this matter is now in the hands of the court.

Pollution of Charles River.

The construction of works for the collection and purification of the

sewage of the town of Milford was begun early last summer, and the

works had been partially completed at the end of the year. These works

are designed to collect and purify all of the sewage of the town, and

when completed will remove the serious nuisance which now exists in

the Charles River below the town.

Plans have also been prepared for the collection and purification of the

sewage of the town of Franklin, which now pollutes very seriously the

waters of Mine Brook, one of the principal tributaries of the Charles

River.

Shellfish in Boston Harbor.

Late in the year, as a result of its investigations relative to the character

of the water of Boston harbor and the shellfish taken from the flats

therein, the Board, acting under the provisions of chapter 91, section

113, of the Revised Laws, requested the Fish and Game Commissioners

to prohibit the taking of shellfish in " Boston harbor, including the

tributaries of the Charles, Mystic and Neponset rivers, the Chelsea River

and Dorchester and Quincy bays, inside, or west, of a line drawn from

Nut Island to Prince's Head ; thence along the bar from Prince's Head
to Peddocks Island and through Peddocks Island to the northeasterly

end thereof ; thence to the southeasterly point of Deer Island and through

Deer Island and across Shirley Gut to Point Shirley, excepting along the

Winthrop shore inside, or northeast, of a line drawn from the outer end

of the steamboat landing of the Point Shirley Club at Point Shirley to

the outer end of the Cottage Park Yacht Club wharf on the southerly

shore of Winthrop between Orlando and "Woodside avenues; and to pro-

hibit also the taking of any such shellfish about the shores of Lovells,

Gallups and Georges islands, until you receive further notice from this

Board."
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Local Epidemics.

During the period covered by this report, the assistance of the Board

was requested by a number of local authorities in determining the cause

of outbreaks of infective diseases, principally of typhoid fever. The re-

sults of the Board's investigations are presented in the Supplement.

Food and Drug Inspection".

In this department of the Board's work which was begun in 1882, no

changes in methods followed in the collection and examination of samples

and in the enforcement of the laws have been made. The number of

samples collected and examined during the fourteen months ended Nov.

30, 1906, was 7,530, and the total number since the work was begun has

now reached 170,990.

During the period covered by this report, 409 prosecutions were brought

in the various courts of the Commonwealth, bringing the total number

to 2,510. The details are presented in the Supplement.

Proprietary Medicines.

The Legislature of 1906 passed the following act :
—

Chapter 386, Acts of 1906.

An Act relative to the Labelling op Certain Patent or Proprietary

Drugs and Foods.

Be it enacted, etc., as follows:

Section 1. Upon every package, bottle or other receptacle holding any

proprietary or patent medicine, or any proprietary or patent food prepara-

tion, which contains alcohol to an amount in excess of the amount shown to

be necessary by the United States Pharmacopoeia or the National Formulary

as a solvent or preservative of the active constituents of the drugs contained

therein, shall be marked or inscribed a statement of the percentage of alcohol

by volume contained therein; and the provisions of section nineteen of chap-

ter seventy-five of the Revised Laws shall apply to the manner and form in

which such statements shall be marked or inscribed.

Section 2. Every package, bottle or other receptacle holding any pro-

prietary or patent medicine or any proprietary or patent food preparation

shall bear a label containing a statement of the quantity of any opium, mor-

phine, heroin or chloral-hydrate contained therein, provided that the package

contains more than two grains of opium, or more than one-fourth grain of

morphine, or more than one sixteenth grain of heroin, or more than eight

grains of chloral-hydrate in one fluid ounce, or, if a solid preparation, in one

avoirdupois ounce; and the provisions of section nineteen of chapter seventy-
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five of the Revised Laws shall apply to the manner and form in which such

statements shall be marked or inscribed.

Section 3. It shall be unlawful for any person to sell, or to expose or

offer for sale, or give or exchange, any patent or proprietary medicine or

article containing cocaine or any of its salts, or alpha or beta eucaine or any

synthetic substitute of the aforesaid.

Section 4. It shall be unlawful for any person to sell, or to expose or

offer for sale, or to give or exchange any cocaine or alpha or beta eucaine or

any synthetic substitute of the aforesaid, or any preparation containing the

same, or any salts or compounds thereof, except upon the written prescrip-

tion of a physician, dentist or veterinary surgeon registered under the laws

of the Commonwealth; the original of which prescription shall be retained

by the druggist filling the same and shall not again be filled.

Section 5. The provisions of sections three and four shall not apply to

sales at wholesale made to retail druggists or dental depots nor to sales made

to physicians, dentists or regularly incorporated hospitals.

Section 6. Whoever manufactures, sells or offers for sale any medicine

or food preparation in violation of the provisions of this act shall be pun-

ished by a fine of not less than five nor more than one hundred dollars. It

shall be the duty of the state board of health to cause the prosecution of all

persons violating the provisions of this act; but no prosecutions shall be

brought for the sale at retail, or for the gift or exchange of any patent or

proprietary medicine or food preparation containing any drug or prepara-

tion the sale of which is prohibited or restricted as aforesaid, unless the

said board has, prior to such sale, gift or exchange, given public notice in

such trade journals or newspapers as it may select that the gift, exchange or

sale at retail of the said medicine or food preparation would be contrary to

law.

Section 7. This act shall take effect on the first day of September in the

year nineteen hundred and six. [Approved May 11, 1906.

Under this act, which took effect on Sept. 1, 1906, during the three

months ended Nov. 30, 1906, the following preparations were duly ad-

vertised :
—

Crown Catarrh Powder. Crown Pharmacal Company, New York.

Dr. Agnew's Catarrhal Powder. Anglo-American Medicine Company, Chi-

cago, Toronto and London.

Instant Cold Relief, Instant Catarrh Relief. I. C. R. Medicine Company,

168 Massachusetts Avenue, Boston.

Dr. Cole's Catarrh Cure. The Cole Medicine Company, London, New York,

Chicago.

Pretzinger's Catarrh Balsam. R. Pretzinger & Bro., Dayton, 0.

The AUenbury's Throat Pastilles, No. 9. Allen & Hanbury, Ltd., London.

Specific for asthma, hay fever and all catarrhal diseases of the respiratory

organs. Nathan Tucker, M.D., Mount Gilead, 0.
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The result of the advertisements, of the wide notice given thereto by

trade journals and circulars issued by wholesale houses, and of six prose-

cutions for the sale of the preparations after advertisement, was the

practical disappearance of the latter from retail sale. The phraseology

of section 1 of the act has proved to be an obstacle to the enforcement of

its provisions.

Inspection of Liquors.

The duties of the office of inspector and assayer of liquors, abolished

in 1902, which were transferred to the Board in the same year, have

been duly performed, and the work in connection therewith is reported

upon in the Supplement.

Inspection of Dairies.

The work of inspecting the sources of public milk supply, which was

begun on March 1, 1905, has been continued on the lines originally

adopted. During the past fourteen months 3,421 dairies have been

visited by the veterinarian of the Board. Of this number, 154 lie be-

yond the borders of the State, but their product at the time when they

were visited was sold wholly within the city of Springfield. The condi-

tions observed in the very great majority of this group (only 16 of the

154 were reasonably clean) were almost incredibly bad, and the local

authorities of Springfield acted with commendable promptness in ex-

cluding from sale the milk sent by those who failed to adopt the sug-

gestions relative to necessary sanitary improvement conveyed to them in

communications from the office of the Board.

Of the total number visited, somewhat less than a third were found

to be free from objectionable features; but to the proprietors of 2,357,

letters were sent calling attention to a total of 8,822 objectionable feat-

ures, susceptible of correction either at no expense whatever or without

unreasonable outlay. The details of this work will be found in the

Supplement.

Routine Work of the Board.

Statistical Table for the 14 Months ended Nov. 30, 1906.

Whole number of samples of food and drags examined during the

fourteen months, 7,530

Samples of milk examined (included in the foregoing), . . . 3,603

Whole number of samples of food and drugs examined since begin-

ning of work in 1883, 170,990

Whole number of samples of milk examined since beginning of work

in 1883, 94,071
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Number of prosecutions against offenders during the fourteen

months, 409

Number of convictions during the fourteen months/.... 395

Amount of fines imposed during the fourteen months, . . . $7,266

Number of dairies examined, 3,421

Number of packages of antitoxin of 1,500 units each issued to cities

and towns, 70,424

Number of tubes of vaccine issued to cities and towns, . . . 31,805

Number of bacterial cultures made for the diagnosis of diphtheria

in cities and towns,.......... 4,133

Number of examinations made for diagnosis of tuberculosis, . . 1,576

Number of examinations of blood made for diagnosis of malarial

infection, ........... 21

Number of examinations of blood made for the diagnosis of typhoid

fever, 820

Number of notices of cases of infectious diseases received and re-

corded under the provisions of chapter 75, section 52, Revised

Laws, 33,596

Force employed in general work of Board at central office, State

House :
—

Secretary, ........... 1

Assistant to the secretary,........ 1

Clerks, 5

Messenger, ........... 1

Sanitary inspector of dairies, ....... 1

Total, 9

Force employed for food and drug inspection :
—

Chemists and assistants, ........ 4

Inspectors, 3

Total, 7

Force employed at laboratory (Bussey Institution) :
—

Pathologist, 1

Assistants, ........... 6

1 Total, 7

1 2 cases pending.
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Under the Provisions of Sections 112 to 118 of Chapter 75, Revised Laws.

Applications for advice from cities, towns and others :
—

Relating to water supply, 88

Relating to ice supply, . 6

Relating to sewerage and drainage, 26

Relating to pollution of streams, . 4

Miscellaneous, 6

Total, 130

Number of samples of water, ice and sewage examined chemically

and microscopically at the laboratory, Room 502, State House, . 5,536

Number of samples of sewage, water and ice examined chemically

and bacterially at the Lawrence Experiment Station, . . . 3,123

Number of samples of sand examined chemically at the Lawrence

Experiment Station, ......... 135

Number of samples of sand examined mechanically at the Lawrence

Experiment Station, ......... 55

Additional samples examined bacterially at the Lawrence Experiment

Station, 4,400

Samples of water, ice, etc., examined for bacteria, B. coli and sewage

Streptococcus at the Lawrence Experiment Station, . . . 5,023

Total number of samples examined, 18,272

Force employed at central office :
—

Chief engineer, 1

Assistant engineers, ......... 7

Stenographers and clerks, 4

Messenger, 1

— 13

At laboratory, Room 502, State House :
—

Chemist, 1

Assistant chemists, ......... 6

Biologist, 1

Stenographer, 1

— 9

At Lawrence Experiment Station :
—

Assistant chemists, 2

Bacteriologists, 2

Other assistants and laborers, 3

— 7

Total ordinary force, 29
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The number of applications for advice under the provisions of the

acts relating to water supply and sewerage, received since July, 1886,

when these acts first went into operation, is as follows :
—

1886, .
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Salaries, • $17,580 81

Travelling expenses, 3,270 88

Stationery, 518 81

Printing, 1,587 47

Books, subscriptions and binding, 701 76

Advertising, 62 27

Express charges, 48 55

Extra services, 1,340 85

Messenger, 134 29

Postage and postal orders, ........ 1,372 46

Telephone and telegraph messages, 107 24

Typewriting supplies, 144 26

Special investigations, . 645 95

Sundry office supplies, 1,118 10

Laboratory supplies, . . 218 57

Miscellaneous, 49 85

Total, $28,902 12

Expenditures for the Production and Distribution of Antitoxin and Vaccine

from Oct. 1, 1905, to Nov. 30, 1906.

Appropriation, 1905, three months, October 1 to December 31, . $3,901 43

Appropriation, 1906, eleven months, January 1 to November 30, . 9,166 66

$13,068 09

Salaries, $5,682 44

Printing, 208 66

Stationery, 9 58

Laboratory supplies, ......... 1,317 08

Laboratory construction, 304 38

Rent of laboratory, 1,250 00

Express, 22 23

Travelling, 12 96

Purchase of animals, . 820 50

Board of horses, 2,305 28

Services of veterinary, . 49 00

Food for animals, 302 86

Rental of telephone, messages, and postage,..... 204 60

Extra services, 65 48

Ice, 78 51

Gas, electric lighting and heating, 320 42

Miscellaneous, 113 41

Total, ' $13,067 39
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Expenditures under the Provisions of the Food and Drug Acts from Oct. 1,

1905, to Nov. 30, 1906.

Appropriation, 1905, three months, October 1 to December 31, . $3,898 95

Appropriation, 1906, eleven months, January 1 to November 30, . 11,458 33

$15,357 2S

Salaries of analysts, ......... $6,377 95

Salaries of inspectors, ......... 4,762 35

Travelling expenses and purchase of samples, .... 2,501 56

Apparatus and chemicals, 254 10

Printing, 12 65

Services, cleaning laboratory, 147 00

Express and telegrams, 5 88

Sundry laboratory supplies,........ 103 14

Typewriting supplies and stationery, 17 50

Books, 6 00

Extra services, 1,144 22

Miscellaneous, .......... 8 75

Total, $15,341 10

For carrying out the Provisions of the Act to protect the Purity of Inland

Waters, and to require Consultation with the State Board of Health

regarding the Establishment of Systems of Water Supply, Drainage and

Sewerage.

Appropriation, eleven months, $32,083 33

Salaries, including wages of laborers at Lawrence Experiment

Station, $24,514 62

Apparatus and materials, 3,076 54

Rent of Lawrence Experiment Station,...... 150 00

Use of tools and office, Lawrence Experiment Station, . . . 267 03

Travelling expenses, 1,239 70

Express charges, 920 S8

Books and binding, 247 15

Maps and blue prints, 250 90

Stationery, drawing materials and typewriting supplies, . . 4S6 54

Telephone and telegraph messages, and postage, .... 41 34

Extra services, .......... 534 71

Services, collecting samples and reading gauges, .... 6 00

Miscellaneous, 317 73

Total, $32,083 14
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For the Examination of Sewer Outlets, under the Provisions of Section 4 of

Chapter 75 of the B.evised Latvs.

Appropriation, 11 months, $8,250 00

Salaries, including wages of laborers at Lawrence Experiment

Station, $6,687 00

Apparatus and materials, ........ 253 30

Use of tools and office, Lawrence Experiment Station, ... 30 46

Travelling expenses, 1,066 58

Express, 23 17

Telephone and telegraph messages and postage, .... 52 56

Extra services, .......... 18 49

Books, maps and blue prints,........ 33 72

Stationery and drawing materials and typewriting supplies, . . 22 47

Miscellaneous, 61 82

Total, $8,249 57

HENEY P. WALCOTT.
JULIAN" A. MEAD.
HIEAM F. MILLS.
JOHN W. BAETOL.
GEEAED C. TOBEY.
JAMES W. HULL.
CHAELES H. POETEE.
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ADVICE TO CITIES, TOWNS AND PEESONS.

Under the provisions of the Eevised Laws (chapter 75, section 117),

the State Board of Health is required to

consult with and advise the authorities of cities and towns and persons hav-

ing, or about to have, systems of water supply, drainage or sewerage as to

the most appropriate source of water supply, and the best method of assur-

ing its purity or as to the best method of disposing of their drainage or

sewage with reference to the existing and future needs of other cities, towns

or persons which may be affected thereby. It shall also consult with and

advise persons engaged or intending to engage in any manufacturing or other

business whose drainage or sewage may tend to pollute any inland water as

to the best method of preventing such pollution, and it may conduct experi-

ments to determine the best methods of the purification or disposal of drain-

age or sewage. No person shall be required to bear the expense of such

consultation, advice or experiments. Cities, towns and persons shall submit

to said board for its advice their proposed system of water supply or of the

disposal of drainage or sewage, and all petitions to the general court for

authority to introduce a system of water supply, drainage or sewerage shall

be accompanied by a copy of the recommendation and advice of said board

thereon.

During the year 1906 the Board has given its advice to the following

cities, towns and persons who have applied for such advice under the

provisions of this act or under special acts relating to water supply and

sewerage.

Official communications were made during the year under the provi-

sions of acts relating to water supply and to sources of ice supply, as

follows :
—

Water Supply.

Amesbury.

Amesbury (Rocky Hill Spring Water
Company).

Amherst.

Andover.

Ashland (wells at schoolhouses).

Avon.

Ayer.

Barnstable (Craigville Camp Meet-

ing Association).

Belchertown.

Beverly (United Shoe Machinery

Company).

Boston (Boston Belting Company).

Bridgewater and East Bridgewater.

Cambridge (well at Dunster Hall).
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Chelmsford (North Chelmsford Fire

District).

Chelmsford (well at schoolhouse).

Chieopee (two).

Dracut (Dracut Water Supply Dis-

trict).

Easthampton.

Edgartown.

Fall River.

Falmouth.

Foxborough (State Hospital).

Framingham (State camp ground)

(two).

Franklin (two).

Franklin (well at schoolhouse).

Great Barrington (Monument Mills).

Hadley (Hadley Water Supply Dis-

trict).

Haverhill (Island Park Box Fac-

tory).

Holyoke.

Holyoke (well at schoolhouse).

Lawrence (Wood Worsted Mills).

Lincoln (two).

Lynn.

Lynn (spring near Sterling Street).

Lynn (springs).

Manchester.

Marblehead.

Marion (well near town hall).

Mattapoisett.

Maynard.

Medway (spring in West Medway).

Medway (wells at schoolhouses)

(two).

Montague (Millers Falls Water Sup-

ply District).

Needharn.

Newbury (Dummer Academy).

North xVdams (City Farm).

Northampton (Holyoke Canoe Club).

Northampton (wells at Laurel Park).

Norton (two).

Norwood.

Oxford.

Palmer (Town Farm).

Pittsfield.

Plymouth.

Provincetown.

Rutland (Industrial Camp).

Salem and Beverly (two).

Sharon (three).

Southbridge.

South Hadley.

Spencer (E. Jones & Co.).

Springfield (three).

Spring-field (Kibbe Bros. Company).

Stoughton (wells).

Swampscott (Moose Hill Spring).

Swampscott (E. B. Greenleaf).

Taunton.

Wakefield.

Waltham (Judson L. Thomson Man-

ufacturing Company).

Wayland.

Wellesley (Wellesley College).

Westborough.

Westborough (Insane Hospital)

(two).

West Bridgewater (Howard Semi-

nary).

Westford.

Weston (Weston Athletic Associa-

tion).

Weston (F. H. Hastings).

West Springfield.

Winchendon.

Woburn (A. Edward Roys).

Framingham.

Medford.

Northampton.

South Hadley.

Ice Supply.

West Newbury.

Winchendon (Baxter D. Whitney &

Son).
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Official communications were made during the year under general and

special acts relating to sewerage and sewage disposal, as follows :
—

Abington (Lewis A. Crossett Com-

pany).

Barnstable (State Normal School at

Hyannis).

Beverly (two).

Canton (Massachusetts School and

Home for Crippled and Deformed

Children).

Cohasset.

Concord.

Concord (Massachusetts Reforma-

tory).

Foxborough (State Hospital).

Franklin (two).

Haverhill.

Marion.

Milford.

Millbury.

Xewburyport.

Northbridge.

Peabody.

Peabody (A. C. Lawrence Leather

Company).

Revere.

Rockland (factories of Rice & Huteh-

ins and J. W. Spenee).

Rutland (Prison Camp and Hospi-

tal).

Taunton (two).

West Bridgewater (Howard Semi-

nary).

Westfield.

Weymouth (Stetson Shoe Company).

Winchendon.

Public Institutions.

Canton (Massachusetts School and Home for Crippled and Deformed Chil-

dren).

Wrentham (new school for the feeble-minded).

Water Supply.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to water supply:—

Amesbury.
April 16, 1906.

To the Board of Health of the Town of Amesbury.

Gextlemex : — In accordance with your request for an examination

of the water of the Market Street wells in Amesbury and of a brook

flowing near the Market Street pumping station, from which water is

said to have been admitted to the wells, the State Board of Health has

caused the wells and brook to be examined by one of its engineers and

samples of their waters to be analyzed.

The water-shed of the brook contains very few buildings, and the

stream is not, apparently, being polluted at the present time by the direct

discharge of sewage; but the results of an analysis of a sample of the

water show that it contained a large number of bacteria, including, ap-

parently, those characteristic of sewage. A considerable number of
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bacteria was present also in the water being drawn from the wells, and a

small number was found in the water from various taps in the town.

These waters, judging from a preliminary examination, contained also

bacteria characteristic of sewage.

It appears that the brook water had been admitted to the well and

to the distributing system some time before the examination was made,

and was probably the cause of the pollution of the water of the distrib-

uting system. If disease germs had been present in the brook water, it

would have been impossible after the discovery was made to have pre-

vented serious injury to the health of those using the water.

The Board would recommend that provision be made for preventing in

the future any possibility of surface water entering any of the sources

of water supply of the town.

During the past winter the Board investigated, at your request, the

cause of several cases of typhoid fever believed to have been due to the

introduction of water from the Powow Biver into the town water pipes.

At the time the epidemic appeared, examinations of the water of the

distributing system failed to show evidence of pollution. Information

was submitted, however, showing that water had been pumped temporarily

from the Powow Biver during a fire preceding this epidemic into a

system of pipes separated from the town mains by a check valve, but

whether any of this water entered the town mains or not could not be

determined.

The Board would advise that all existing connections by which water

from any other source than the wells from which your supply is drawn

can be admitted to your supply mains be permanently shut off, and that

no water be supplied to the town from any source unless the water has

first been ascertained to be,safe for drinking.

Amesbtjey (Bockt Hill Spring Water Company).
Feb. 1, 1906.

To the Rocky Hill Spring Water Company, Mr. W. E. Case, Manager, Amesbury, Mass.

Gentlemen :
— In response to your application of Jan. 2, 1906,

requesting an examination of the water of the Boeky Hill Spring, so-

called, from which you state that you are selling water for drinking in

Amesbury, Salisbury and other places, the Board has caused the spring

and its surroundings to be examined and a sample of the water to be

analyzed.

The results of the analysis show that the water at this time was of

good quality for drinking, though the quantity of organic matter and

the number of bacteria were somewhat higher than are found in good

spring waters. It is probable that if the basin at the spring should be

lined with masonry instead of wood, carried up above the surface of the
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ground so as to exclude surface water and were covered so as to exclude

light, the excess of organic matter and bacteria would disappear. With

these changes, this spring, while its surroundings remain as at present,

would, in the opinion of the Board, be a safe source from which to take

water for drinking.

Amherst.

Under the provisions of section 113 of chapter 75 of the Eevised

Laws, rules and regulations were made by the Board on Jan. 4, 1906,

for preventing the pollution and securing the sanitary protection of the

waters of Amethyst Brook and its tributaries, used by the Amherst Water

Company as a source of water supply for the town of Amherst.

Andovee.
July 5, 1906.

To the Board of Public Works of the Town of Andorer.

Gentlemen :
— In response to your request for an examination of

Haggett's Pond in Andover, from which the water supply of the town

is drawn, and advice as to the protection of the purity of its waters, the

Board has caused the pond and its surroundings to be examined by one

of its engineers.

The results of the examination show that the most evident danger to

the purity of the water at the present time is the drainage from a build-

ing used as a restaurant, located upon the shore of the pond not far from

the pumping station, wastes from which evidently at times enter the

water. There appears to be no practicable way of preventing pollution

of the pond from this building, unless it shall be moved back from the

shore of the pond and a proper provision made for the disposal of the

wastes in suitable cesspools, or in such other manner that polluting mat-

ters will not enter the pond.

There are numerous summer cottages along the shore of the pond

and a picnic grove near its shore not far from the pumping station,

and there are also several groups of farm buildings near one of the main

feeders of the pond; but it did not appear that the pond was being

polluted from any of these places at the time the examination was made.

It is advisable, in the opinion of the Board, that the use of the pond

as a summer resort should be carefully regulated and the shore patrolled

by inspectors, and such restrictions made as will prevent danger of pollu-

tion of the water; and the Board will, if you so request, establish rules

and regulations for the sanitary protection of this source.

The Board would also again call attention to the possibility of taking

water from the ground near the pond, instead of directly from the pond

itself, and thereby avoid danger from pollutions entering the source of

supply, as advised in its communication to your board on Sept. 5, 1901,

a copy of which is enclosed herewith.
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Ashland (Wells at Schoolhouses).
Dec. 6, 1906.

lo the Board of Health of the Town of Ashland, Mr. Fraxk A. Morse, Chairman.

Gentlemen : — In accordance with your request of November 27 for

an examination of the wells used as sources of drinking water at three

of the schoolhouses in Ashland, the water of which you state you have

reason to believe is impure, the Board has caused the wells and their

surroundings to be examined and samples of their waters to be analyzed.

The water of the well at the South school is very badly polluted and

contains an excessive quantity of organic matter, and the Board would

recommend that its further use be prevented. The waters of the wells

at the Town Hall school and the high school are both seriously polluted,

though not to such a degree as the water of the South school, and neither

source can be regarded as safe for drinking.

Avon.
June 7, 1906.

To the Water Board of the Town of Avon, Mr. John J. Collins, Secretary.

Gentlemen :
— The State Board of Health has considered your appli-

cation of May 9 for its opinion as to the advisability of allowing the

grounds about the well and pumping station, from which the water

supply of the town is drawn, to be used for pasturage, and has caused

the locality to be examined by its engineer.

In the opinion of the Board, the use of the lands about the well in this

way is objectionable, and should not be permitted.

Ayer.
Feb. 1, 1906.

To Messrs. Frederick: Whitney, William Brown and E. 0. Proctor, Water Commis-

sioners of the Town of Ayer.

Gentlemen : — The State Board of Health received from you on

August 28 last an application requesting the advice of the Board with

reference to a proposed additional water supply for the town, investiga-

tions for which were then being made. Subsequently, in accordance with

your further request, the Board caused the various test wells in different

parts of the town to be examined by its engineer and samples of their

waters to be analyzed. Becently plans and a report have been submitted

by your engineer which provide for taking an additional water supply

from a proposed system of driven wells to be located along the southerly

shore of the pond, west of your present pumping station and distant

from 900 to 1,400 feet therefrom. It is proposed to draw water through

a suction main 1,800 feet in length to the present pumping station, and
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use the present works for pumping it to the town. On account of the

very steep shore along this side of the pond, considerable excavation will

be necessary in order to locate the wells at a considerable distance from the

shore of the pond, and the plan submitted provides for locating the wells

at least 50 feet from the shore.

The Board has caused an examination of the locality to be made by

its engineer, and has considered the plan submitted and the results of

the analyses of water from two test wells at the place where the new

wells are to be located. These results indicate that the ground water

of this locality is excellent for the purposes of a public water supply.

The territority on the northerly side of the pond opposite the wells is

quite densely populated, but there are few houses within 1,000 feet of

the wells. South of the pond there is an extensive sandy plain, which is

uncultivated and uninhabited, with its surface at a considerable eleva-

tion above the pond. The indications are that the water which will

enter the proposed wells will come chiefly from the southerly side of the

pond and resemble the water of the test wells, and that it will not be

affected materially by water filtering through the ground from the pond

or from the north side, unless the quantity drawn should be greatly in

excess of that required for the supply of Aver.

TThile no thorough tests have been made to determine the probable

quantity of water obtainable from the ground at the place where it is

proposed to locate the wells, the soil penetrated by the test wells in this

locality was found to be coarse and porous, and the wells yielded water

very freely when pumping with a hand pump; and these indications,

taken in connection with the results of the analyses, are favorable for

obtaining an additional supply of good water for the town of Aver from
wells in this locality.

In the opinion of the Board, the plan, if carried out, is likely to fur-

nish an additional supply of good water for the town at a reasonable cost.

On the plan submitted the wells are located quite closely together, in a

line about 50 feet from the shore of the pond. It is desirable that the

wells be located at greater distances from the shore, and it is probable

that the amount of excavation necessary would not be materially in-

creased, or the quantity of water obtainable materially diminished, by
locating the wells in this line at greater distances apart and 75 feet or

more from the shore of the pond; and the Board would advise that this

change be made when the works shall be constructed.



76 STATE BOARD OF HEALTH. [Pub. Doc.

Barnstable (Craigville Camp Meeting Association).

Nov. 1, 1906.

To Charles A. Geoves, M.D., Chairman, Committee on Water Supply of the Craigville

Gamp Meeting Association, East Orange, N. J.

Dear Sir : — The State Board of Health has considered your appli-

cation for advice as to a proposed water supply for about 65 cottages

located in the village of Craigville in the town of Barnstable, the water

to be taken from the ground on the westerly side of the main highway

north of the village, and has caused the locality to be examined by one

of its engineers and a sample of water from a test well recently driven

in this locality to be analyzed.

The results of the analysis show the presence of considerable iron and

organic matter, due probably to the fact that the well had not been

pumped clear after driving. There appear to be no sources of pollution

in the neighborhood of the well, and it is probable that an ample supply

of good water for the village could be obtained from tubular wells in

this neighborhood. It is advisable, however, that the wells be located

somewhat farther from the pond than the test well from which the sample

of water was collected for analysis. When you have put in additional

wells the Board will, upon application, cause them to be examined, and

will then give you further advice as to a water supply for the village.

Belchertown.
March 1, 1906.

To the Board of Health of the Town of Belchertown, Mr. Nelson Randall, Chairman.

Gentlemen : — The State .Board of Health received from you on

January 31 an application for advice as to a proposed source of water

supply for the town of Belchertown, to be taken from a well on the

estate of M. P. Walker, and has caused the locality to be examined by

one of its engineers and a sample of the water to be analyzed.

The results of the analysis show that the water, while nearly clear and

colorless, is very hard, and has evidently at some time been polluted and

not completely purified in its subsequent passage through the ground to

the well. The well is located close to the village, and the quality of its

water would be likely to deteriorate after long-continued use ; and in the

opinion of the Board this well is not a suitable source of public water

supply.

Other sites for wells in this 'neighborhood have been indicated, but it

is likely, in the opinion of the Board, that all waters drawn from the hill

on which the village is located would be unfavorably affected by sewage

or drainage therefrom.
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The soil in the valley of Jabish Brook, both above and below the vil-

lage, is apparently coarse and porous, judging from surface indications,

and it is probable that a sufficient quantity of good water for the supply

of the village could be obtained from the ground by means of wells or

other works at some point in this valley; and the Board would advise

that you cause a further investigation to be made of possible sources of

water supply in the neighborhood of the village, with the assistance of

an engineer of experience in such matters. The Board will assist you in

the investigations by making the necessary analyses of the water, and

will give you further advice when you have the results of further in-

vestigations to present.

Beverly (United Shoe Machinery Company).
Dec. 6, 1906.

To the United Shoe Machinery Company, Boston, Mass.

Gentlemen :— The State Board of Health received from you on

October 6, 1906, a communication stating that you had recently driven a

well at your works in Beverly for the purpose of supplying drinking water

to 3,000 employees in your factory there, and requesting advice as to the

quality of the water. Subsequently six test wells were driven on land

northwest of and not far from the factory, near Bass Eiver, and a

pumping test was made by pumping from the wells for a period of about

six days at a rate of about 65,000 gallons per day.

A sample of water was collected from one of the wells on October 16,

and six samples were collected during the pumping test.

The results of the analyses show that the water in the first days of the

test was decidedly turbid and contained an excessive quantity of iron.

The water was also very hard, but showed no evidence of sewage pollu-

tion. Toward the end of the test the turbidity and the quantity of iron

present decreased considerabl}7
, though the quantity of the latter re-

mained somewhat larger than is found in good ground waters. The
hardness also decreased slightly, but there was a decided increase in the

amount of free ammonia throughout the test.

The results of the analyses show that, while the water of these wells,

in the condition in which it was found toward the end of this test, would

probably be safe for drinking, it is an undesirable drinking water, on

account of its hardness; and the increase in the free ammonia and the

presence of a considerable quantity of iron indicate that the water may
become objectionable after continued use, on account of an excessive

quantity of iron and the disagreeable taste and odor which usually

accompany it.

Under the circumstances, the Board cannot recommend the use of
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these wells as a source of drinking water supply for yonr factory ; but its

use in its present condition would probably not be harmful, and an ex-

amination of the water after it has been drawn from the wells for a time

would give more definite information in regard to its character.

Boston (Boston Belting Company).
Dec. 18, 1906.

To the Boston Belting Company, Boston, Mass., Mr. James B. Forsyth, General Manager.

Gentlemen : — In accordance with your request of Nov. 6, 1906, for

an examination of the water of a well in your mill yard and advice as to

its quality, the State Board of Health has caused the well and its sur-

roundings to be examined and a sample of the water to be analyzed.

The results of the analysis show that the water entering this well has

at some time been polluted, but subsequently well purified in passing

through the ground to the well; and, in the condition in which it was

found at the time the examination was made, the water is safe for drink-

ing. The water is quite hard, and on this account is not a desirable

drinking water; and if it is to be used it should be examined from time

to time, in order that any deterioration in its quality may be detected

and its further use prevented.

Bridgewater and East Bridgewater.
May 3, 1906.

To the Bridgewaters Water Company, Mr. Joseph Weeks, Treasurer.

Gentlemen :
— In accordance with your request for an examination

of a deep tub alar well near your works at Bridgewater, from which you

propose to take water for the supply of the town, the Board has caused

the well and its surroundings to be examined and a sample of the water

to be analyzed.

The results of the analysis show that the water contains an excessive

quantity of iron, making it objectionable for many of the purposes of a

public water supply.

Begarding the quantify of water obtainable from the well no definite

estimate can be given; but its location is such that its yield would be

unlikely to add materially in any case to the quantity of water available

for the supply of the towns of Bridgewater and East Bridgewater.

In a communication addressed to you May 4, 1905, the Board advised

as follows :
—

The quantity of water which the Bridgewaters "Water Company is capable

of supplying from its present sources is evidently, inadequate for the re-

quirements of the towns of Bridgewater and East Bridgewater. An addi-

tional supply should be provided with as little delay as possible, since it has
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already been necessary, the Board is informed, to use water directly from the

Town River, greatly jeopardizing the health of the people of these towns.

The Board would recommend that you employ an engineer of experience

in matters relating to water supply, to make investigations and prepare

plans for securing a sufficient additional quantity of good water to meet all

the requirements of the towns now supplied from your works. The Board

will assist you in these investigations, if you so request, by making the

necessary analyses of water, and will give you further advice when the

results of investigations are available.

The Board would again urge that you employ an engineer of experi-

ence in matters relating to water supply to make investigations and

prepare plans for securing a sufficient additional supply of good water,

to meet all the requirements of the villages of Bridgewater and East

Bridgewater.

Cambridge (Well at Dunster Hall).
July 5, 1906.

To Messrs. Leavitt & Peirce, Cambridge, Mass.

Gentlemen : — In response to your request for an examination of a

well at Dunster Hall in Cambridge, from which it is proposed to take

water for drinking, an examination of the source has been made and

samples of the water analyzed.

The results of the analyses show that the water is turbid and con-

tains more organic matter than is found in a good ground water. It is

also very hard and contains an excessive amount of iron; and, in the

opinion of the Board, this water is unfit for drinking or cooking.

Chelmsford (North Chelmsford Fire District).

Aug. 2, 1906.

To the Board of Water Commissioners of the North Chelmsford Fire District, Mr. James P.

Duntgax, Chairman.

Gentlemen : — The State Board of Health received from you on

July 27, 1906, the following application requesting approval by this

Board of the use of water from a system of tubular wells located at the

foot of Washington Street near the easterly shore of Newfield Pond, or

Crystal Lake, so called :
—

Under ... an act of Massachusetts Legislature of 1906 a " fire district

"

has been established in North Chelmsford, for the purpose of obtaining a

water supply. This act has been accepted by the voters of the fire district,

and driven wells have been located near Newfield Pond and samples of water

sent to you for analysis. Will you further assist us in approving of water

and location of wells according to such act?

A plan of location of wells accompanies this application.
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The application was accompanied by a plan entitled :
" North Chelms-

ford Water Supply. Plan showing Land taken and Location of Driven

Wells. Scale 50 feet to an inch. Lowell, Mass., July 25, 1906. Smith

and Brooks, Civil Engineers."

The Board has considered the application and the plan submitted

therewith, and has caused the locality to be examined by its engineer

and samples of water collected from the test wells during a short pump-

ing test to be analyzed.

The results of the analyses show that the water pumped from the

wells at this time was of good quality for the purposes of a public water

supply. If water should be pumped continually from the ground in this

region, in a quantity such as would be required for the supply of North

Chelmsford, it is probable that the ground water would flow to the wells

from a much greater distance than was the case during the test referred

to; and the quality of the water would undoubtedly be affected unfa-

vorably by the sewage and other wastes discharged upon or into the

ground from the dwelling houses already constructed in the neighborhood

of the pond in this region. The acquirement by the fire district of the

lands indicated as already acquired on the plan submitted will, if the

houses already built are vacated and not used in future, remove some

of the sources of pollution; but there is danger that the region farther

back may become densely populated within a few years, and affect un-

favorably the quality of the Water of the wells.

In the opinion of the Board, in order to properly protect your sources

of supply, if these wells should be used, it will be necessary for the fire

district to acquire a larger area of land, and possibly, also to provide

sewerage for territory farther back.

While it is possible to so protect the source now proposed that the

water will continue to be of good qualitjr, the cost of adequate protection

is likely to add greatly to the cost of the works; and it is important, in

the opinion of the Board, to determine whether it is possible to secure

a supply of good water in some other locality at less expense.

The conditions are apparently favorable for obtaining water freely

from the ground at several places near the village. A few tests have

been made near Newfield Pond, about 800 feet north of the present

wells, but the results were not satisfactory. The conditions there, how-

ever, appear to be quite favorable for obtaining water freely from the

ground, and the Board would recommend that you make further tests in

that locality. If it is found impracticable to obtain a supply of good

water in that locality, investigations should be made at some of the

other places where the conditions appear to be favorable for obtaining

an adequate supply of good water.
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The Board will assist you in these investigations by making the

necessary analyses of samples of water, and will give you further advice

when the results of further tests are available.

Chelmsford (Well at Schoolhouse) .

APEIL 5, 1906.

To the School Committee, Chelmsford, Mass.

Gentlemen : — In response to your request for an examination of the

water of a well at the school at Chelmsford Centre, used by the children

for drinking, the Board has caused the well to be examined and a sample

of the water to be analyzed.

The results of the analysis show that the water has at some time been

considerably polluted and not thoroughly purified before entering the

well, and, in the opinion of the Board, the source cannot be regarded as a

safe one from which to take water for drinking. The Board would

recommend that the use of this well be discontinued, and a supply of

water obtained from some source the water of which is known to be safe

for drinking.

Chicopee.
Sept. 6, 1906.

To the Board of Water Commissioners of the City of Chicopee, Mr. C. A. Bogaedus, Super-

intendent.

' Gentlemen : — The State Board of Health received from you on

Aug. 4, 1906, a communication requesting the advice of the Board as to

protecting the purity of the water of Abbe Beservoir, so called, in

Springfield,— one of the sources of supply of the city of Chicopee,—
containing the following statement as to certain objectionable conditions

which now exist in the neighborhood of one of the feeders of this reser-

voir :
—

At the source of one of the brooks which supplies the " Abbey Reser-

voir," a part of the public water supply of Chicopee, is a dwelling, a bam
with two cows, one horse, a henhouse with thirty-five hens and a privy with

no vault. These buildings are all on a steep slope draining towards and

within 35 feet of the brook. The house is on St. James Avenue, Springfield,

beyond Carew Street; the premises are owned by the estate of A. TV. Lincoln

and occupied by Peter Landry.

In response to this application, the Board has caused the locality to

be examined by one of its engineers and has considered the information

presented.

There is no doubt that there is serious danger of the pollution of the

Abbe Beservoir by seAvage from these buildings at the present time;

but, by providing a suitable vault or cesspool for the reception of the
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house sewage and making such changes in structures as may be neces-

sary, and by establishing and enforcing sanitary rules and regulations,

adequate protection of the purity of this source can be secured. The

buildings are so located, however, that frequent inspection will be neces-

sary to prevent the pollution of your water supply therefrom; and the

Board would recommend that the city secure control of them, and dis-

continue their use as soon as practicable.

It is desirable that sanitary rules and regulations be adopted and

enforced not only in the water-shed of Abbe Eeservoir but in the water-

sheds of your other sources of supply: and the Board will make suitable

rules and regulations for the protection of these sources, under the pro-

visions of chapter 75, section 113, of the Eevised Laws, if you so request.

Under the provisions of section 113 of chapter 75 of the Eevised

Laws, rules and regulations were made by the Board on Nov. 1, 1906,

for preventing the pollution and securing the sanitar}^ protection of the

waters of Morton Brook, Cooley Brook, Abbe Eeservoir and their tribu-

taries, used by the city of Chicopee as sources of water supply.

Deacut (Deacut TVatee Supply Disteict).

Feb. 27, 1906.
To the Water Supply Committee of the Dracut Water Supply District.

Gentlemen : — In response to your application for advice as to tak-

ing water for the supply of the Dracut Water Supply District from wells

in the Goodhue Meadow, the State Board of Health has caused a further

examination of the locality to be made by its engineer and has con-

sidered the results of a test of the probable quantity and quality of water

obtainable from the ground in this region, made by pumping continu-

ously from a group of wells in this meadow for a period of ten days,

ending on Jan. 19, 1906. During this test a record was kept of the

quantity of water pumped, and observations were made of the varia-

tions in the height of water in two of the test wells and in other wells

near the meadow.

The records show that the quantity pumped averaged 225,000 gal-

lons per da3% and that the level of the ground water in the vicinity of

the test wells, which went down rapidly at first and then more slowly,

finally remained practically constant during the last days of the test,

indicating that, under the conditions then existing, the wells would
probably continue to yield the quantity of water then being drawn. The
tests were made in dry weather for the winter season, but in a dry sum-
mer it is probable that the yield of the wells would be much smaller

than during this test. It is likely, however, in the opinion of the Board,
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that enough crater can he ohtained from this source for the present re-

quirements of the water supply district if the water works shall be well

constructed and the water distributed in an economical manner; and it

appears to be possible to increase the supply by extending the collecting

works to other parts of the valley.

The water pumped from the wells during the test, as shown by daily

analyses, was clear, practically colorless and odorless, and of good quality

for domestic purposes. The quantity of iron present was slightly larger

than is found in some ground waters, but did not show a tendency to

increase during the test. The meadow in which the wells are located is

covered with peaty soil to a depth of 3 or 4 feet; and water from wells

in such localities often deteriorates after a longer or shorter period of

use, and becomes affected by the presence of an excessive quantity of

iron, which makes it objectionable for some domestic purposes. It is

uncertain that such deterioration will not occur in this case; but it would
be less likely to occur if the wells should be spread out over a considera-

ble area, and might be avoided if it should occur by locating the wells

near the edge of the meadow instead of near the middle, where the

present test wells are located. In any case, it is probable that if de-

terioration should occur the water could be purified by filtration at no
great extra cost.

It does not appear to the Board, from the results presented of a gen-

eral examination of other possible sources of supply near the village, that

there is any source within a reasonable distance that is likely to furnish

a sufficient quantity of water of as good quality as that which seems
likely to be obtained from wells in the Goodhue Meadow; and, in the

opinion of the Board, the source appears to be the most appropriate
source of water supply for the district to adopt.

There are three or four dwelling houses on the upland near the

westerly side of the meadow not very far from the wells, the sewage
and wastes from which are now discharged upon or into the ground in

the neighborhood of the buildings. Provision should be made for dis-

posing of the sewage from these houses in such a way that it will not
injure the quality of the well water.

Easthampton.

w .i. r. .i ^ March 1, 1906.lo the Easthampton Water Board, Easthampton, Mass.

OtEXtlemex
: — The State Board of Health received from you on

Feb. 23, 1906. the following communication, requesting its advice as to

the effect upon the public health of constructing a reservoir on Bassett
Brook :

—
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The Easthampton water board wishes to know if the flooding of about

40 acres of land directly back of West Street on the Bassett farm, to be

used for power purposes, will in any way affect the health of the neigh-

borhood.

At West Street there is a dam that only needs a gate to hold the water

back; and it is said by some people that the raising and lowering of the

water in the pond, according to the quantity used, would make it unhealthy.

We wish to use your reply, if necessary, in our report to the coming town

meeting,— that is, if your report is favorable to the plan. If not, we will

not recommend it, and, as we meet early in March, an early reply will

greatly oblige. . . .

In response to this application, the Board has caused the locality to

be examined by one of its engineers and has considered the information

presented.

It appears that the proposed reservoir would have an area of nearly

40 acres and a maximum depth of about 10 feet, with steep banks. The

area to be flowed contains a few bushes and trees, but is in the main

cleared land, containing little swamp or meadow.

Since the water of the reservoir is to be used for the purpose of in-

creasing the power on the Manhan River in dry weather, the reservoir

will doubtless be drawn clown at times in hot weather, and a considerable

area of its bottom exposed. Under these conditions there will doubtless

be some odor from it at times, as there is from most such reservoirs

when the bottom is exposed in summer. It is possible also that algas of

certain kinds may grow in abundance in the waters of this reservoir,

and in their decay give off offensive odors. These conditions are likely

to he more objectionable, since practically all of the water of the brook

above the proposed reservoir is used during the summer for the supply

of the town, and there will be little or no Water flowing into the reservoir

in dry weather. The size and the steepness of the banks of the reservoir

are such that it is unlikely to become a breeding place for mosquitoes,

which cause the spread of malaria, unless drawn so low as to leave a

shallow pool for a period of several days; and objectionable conditions

resulting from the building of this reservoir and using it as proposed

are likely, in the opinion of the Board, to be confined to objectionable

odors from the causes mentioned.

The reservoir is obviously not adapted for the storage of water to be

used for domestic water supply, and it is understood that it is not to be

so used.
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Edgartown.
May 3, 1906.

To the Edgartown Water Company, William M. Butler, Esq., President.

Gentlemen :
— The State Board of Health received from }

rou on

April 10, 1906, the following application, requesting approval by the

State Board of Health of the location of certain proposed wells for col-

lecting water for the supply of the village of Edgartown, and the con-

sent of the Board to the purchase or taking of certain lands for pre-

serving the quality of the water :
—

Acting; under the provisions of chapter 143 of the Acts of the Legislature

of 1906, application is hereby made to your Board for its consent to pur-

chase or take land at " Wintucket Bottom," so called, at Edgartown, Mass.,

for purposes of a water supply for the inhabitants of said town of Edgar-

town.

A description of said land accompanies this application, and also a plan

showing the land described, entitled, " Edgartown, Mass., Water Works.

Plan of Wintucket Bottom and land of Susan R. Beetle; showing also loca-

tion of test wells and proposed supply wells. Scale 100 feet to 1 inch,"

dated April, 1906, and from the office of Louis E. Hawes, civil and hydraulic

engineer, Boston, Mass.

Application is also hereby made for your approval of the location of the

proposed supply wells or well for collecting the water, where shown on

the plan above mentioned at the location of test well No. 2, and storage

of the water in a covered stand-pipe on Mill Hill near the village of

Edgartown.

In response to this application, the Board has caused the locality to

be examined by one of its engineers and has considered the plans and
report submitted, and the results of analyses of samples of water from
test wells in this locality collected and sent to the laboratory of the

Board by your engineer.

The results of these analyses are much the same as the results of

similar examinations of waters from test wells in this locality made
several years ago, and indicate that the ground water in the region is

of excellent quality for all the purposes of a public water supply.

The soil about the Wintucket Bottom in which the wells are located is

evidently coarse and porous, and the test wells show that the porous soil

extends to a considerable depth.

The location of the proposed wells appears to be a satisfactory one,

and there is very little doubt that a satisfactory supply of water for

Edgartown can be obtained from the ground in this region; but the
Board would advise that when the wells from which it is proposed to
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draw the supply have been installed and connected with the pumps a test

be made by pumping from them for a short time, and that samples of

the water be analyzed, so that the probable yield and quality of the water

of the wells may be definitely determined, and changes in the system

made if found necessary.

The region about the wells is at present uninhabited, and the area of

land which it is proposed to purchase or take, as shown upon the plan

submitted, for the protection of the supply will furnish all the protection

that appears to be necessary at the present time.

The Board hereby consents to the taking of the lands indicated, and

approves the general location of the proposed wells, as shown upon the

plan submitted, entitled: " Edgartown, Mass., Water Works. Plan of

Wintucket Bottom and land of Susan B. Beetle; showing also location

of test wells and proposed supply wells. Scale, 100 feet to an inch.

April, 1906. From the office of Louis E. Hawes, civil and hydraulic

engineer, Boston, Mass."

Fall Biver.
Sept. 6, 1906.

To the Hon. John T. Coughlin, Mayor of the City of Fall River.

Dear Sir :— A petition having been received from certain residents

on Tower Street in the city of Fall Biver, relative to the necessity of the

extension of the city water supply to that street for the use of the inhab-

itants living thereon, the Board has caused the locality to be examined

by one of its engineers and samples of the well waters used in the dwell-

ing houses on that street to be analyzed.

The results of the analyses show that these waters are very badly

polluted, and they are likely to injure the health of those who use them

for drinking.

There appears to be no practicable way by which the residents in this

locality can obtain an adequate supply of good water for domestic uses

unless the city pipes shall be extended to this region ; and, in the opinion

of the Board, it is advisable, in the interests of the health of the city,

that the city water supply be extended to these dwellings as soon as

practicable.

Falmouth.

Under the provisions of section 113 of chapter 75 of the Bevised Laws,

rules and regulations were made by the Board on March 8, 1906, for

preventing the pollution and securing the sanitary protection of the

waters of Long Pond and its tributaries, used by the town of Falmouth

as a source of water supply.

Foxborough (State Hospital).

[See reply of Board on page 158.]
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Feamixgham (State Camp Ground).
May 22, 1906.

To Capt. Christopher Harrison", Engineer Officer Staff Brigade, and Johx M. Little,

Jr., First Lieutenant and Assistant Surgeon, Field Battery A.

Gentlemen:— In response to your recent request for copies of the

latest analyses of the water supplied to South Framingham, and the

opinion of the Board as to the desirability of its use for the troops at

the camp ground, the Board has caused an inspection to be made of the

filter-gallery from which the supply is drawn, has examined the results

of analyses of the water, and encloses herewith the results of the most

recent analysis.

The filter-gallery is situated close to Farm Pond, near the northerly

part of the village of South Framingham, and derives its waters in part

by filtration through the ground from the pond and in part from the

rainfall on the porous ground about it, which sinks into the soil and

percolates through it to the filter-gallery.

Farm Pond appears to receive but little direct pollution, and at the

present time the water entering the filter-gallery from this source is

probably safe for drinking. The water derived from the land side is

evidently affected by pollutions discbarged upon or into the ground in

the vicinity; but the nearest of these possible sources of pollution is

distant more than 400 feet from the filter-gallery, so that the polluted

water entering the gallery from these places must pass for a long distance

through the ground, and is likely to be thoroughly purified.

The quality of the water supplied from the filter-gallery has deteri-

orated, especially in the past two years, as shown by the increase in

organic matter and in chlorine. This increase is probably due to the

proximity of three houses not connected with a sewer and to a camp of

laborers within 450 feet from the filter-gallery; and, if these sources of

probable pollution are not immediately removed, the Board would advise

obtaining water from a more reliable source.

Jult 5, 1906.
To Dr. William H. Device, Surgeon General, Massachusetts.

Dear Sir :— In response to your communication received June 23,

1906, stating that the next encampment at South Framingham will take

place on July 7, and requesting that an analysis of the water supply

there be made in the mean time, the State Board of Health has caused a

further examination of the source of supply of the Framingham Water
Company to be made by one of its engineers and a sample of the water

to be analyzed.

The results of the analysis show that no material change has taken

place recently in the quality of the water; and an examination of the
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surroundings of the filter-gallery from which the supply is drawn shows

that the objectionable conditions referred to in the communication of

the Board on May 22 have not been improved.

Franklin.
May 3, 1906.

To the Franklin Water Company, Franklin, Mass.

Gentlemen : — The State Board of Health received from you on

April 26, 1906, an application for advice with reference to a proposed

water supply for Franklin, containing the following outline of your

proposed plans :
—

-

We propose to derive a sufficient supply of water from a system of 2x/2-

inch or 3-inch driven wells, situated on a triangular piece of land adjacent

to and west of Beaver Pond, and bounder! by Beaver Pond, Mine Brook and

Beaver Street, said "wells to be in the immediate vicinity of test wells already

driven, and from which good, pure water is obtained.

These test wells show the formation of the soil to be clean white sand to a

depth of 20 feet, a layer of gravel from 20 feet to 30 feet, underlaid with

another stratum of fine sand to bed rock, which occurs at a depth of 40 to 50

feet.

It is proposed to sink these wells mto the layer of gravel at an average

depth of 30 feet, and equip them with Smith strainers to exclude the sand;

the wells to be connected up and entered into a 12-inch main which connects

with the pumps.

The Board has considered the plan presented, and has caused the lo-

cality to be examined by its engineer and samples of the water of the test

wells to be analyzed.

The results of the analyses indicate that the water at this place is of

good quality for the purposes of a public water supply, and the conditions

appear to be favorable for obtaining a large quantity of water from the

ground in this region.

The Board would recommend, as the next step in your investigations,

that you cause additional wells to be put in at this place, and a pumping
test to be made by pumping from the wells with a steam pump at a rate

of at least 300,000 gallons a day for a period of about ten days, in order

to determine more definitely the probable quantity of water obtainable

from the ground in this region, and its probable quality. The Board will

assist you in these investigations by making the necessary analyses of

the water, and will give you further advice when the results of further

tests are available.
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Nov. 7, 1906.

To the Franklin Water Company, Franklin, Mass.

Gentlemen : — The State Board of Health, received from you on

Oct. 25, 1906, the following application for advice as to the use of water

taken from wells northwest of Beaver Pond for the supply of the town

of Franklin :
—

We have recently submitted samples of water taken from the 2-inch driven

wells situated on the. north side of Beaver Pond, and it is our intention, if

the water is suitable, to supply it to the town of Franklin. We herein

enclose a sketch showing the location of wells, pumping station and connec-

tions. We have heretofore taken water direct from Beaver Pond through a

12-inch cast-iron suction main, laid in August, 1904, as shown on the sketch

by the red line. We have now inserted a 12-ineh " Y," put in two 12-inch

gates, and carried the 12-ineh east-iron pipe line 600 feet along the shore of

the pond, to a point within 150 feet of the wells. When a sufficient number

of wells has been driven to furnish 600,000 gallons per day, we wish to

connect said 12-inch pipe with said wells and draw water therefrom, closing

the gates between the " Y " and the pond, and discontinue the use of the

water from the pond except in case of fire or accident.

We submit these plans for your consideration, and ask your advice con-

cerning the same.

The Board has caused the locality to be examined by its engineer and

samples of water collected from the test wells during a pumping test

from October 9 to October 13 to be analyzed.

The results of the analyses show that the water drawn from the wells

is of good quality for water-supply purposes. The information sub-

mitted to the Board shows that the quantity of water pumped during the

test amounted to somewhat more than 400,000 gallons per day, and that

the water in test wells in the neighborhood was not materially lowered

while the pumping continued, indicating that a sufficient supply of

water for the present requirements of Franklin can be obtained from
the ground at this place.

According to the plan submitted, it is proposed to pump the water

from the new wells with the pumps located in the present pumping sta-

tion by extending a branch from the present suction pipe, which runs

into Beaver Pond, to the new wells. The suction pipe passes beneath

Mine Brook and the marshes adjacent thereto, which are flooded by the

polluted water of the brook; and, if leakage should occur at any point

in this pipe line, the polluted water of Mine Brook would enter the

supply.

It also appears to be the intention to retain a connection with Beaver
Pond, so that that source may be used. In the opinion of the Board, this

arrangement is not a desirable one; and the Board would recommend
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that the location of the pumping station be changed to the neighborhood

of the new wells, and that the pipe crossing the meadows and under Mine

Brook be used as a force main, so that there will be no danger of the

pollution of the water supply from this cause, and that the use of water

from Beaver Pond be permanently discontinued.

Feaxkxix (Well at Schoolhouse) .

Oct. 4, 1906.

To the Board of Health of the Town of Franklin, G. A. Martin, M.D., Chairman.

Gentlemen : — In response to your request of Sept. 10, 1906, for an

examination of the water of a well in the Xason Street school yard, and

advice as to its quality, the Board has caused an examination of the well

to be made and a sample of the water to be anlyzed.

The results of the analysis show that the water has been considerably

polluted, and contains a much larger quantity of organic matter than is

found in good well waters; and, in the opinion of the Board, the water

of this well cannot be regarded as safe for drinking.

Great Baeeixgtox (Moxument Mills).
April 5, 1906.

Mr. T. Ellis Rajisdell, Agent, Monument Mills, Housatonic, Mass.

Dear Sir : — In response to your request of Feb. 19, 1906, for an

examination of the water of a deep tubular well on the premises of the

Monument Mills near the Housatonic Biver in Great Barrington, and

advice as to its quality, the Board has caused the locality to be examined

by one of its engineers and a sample of the water to be analyzed.

From the information submitted to the Board it appears that the well

in question is a flowing tubular well, 8 inches in diameter and about 503

feet in depth, located on an island in the river. A sewer passes within a

few feet of the well, and there are several vaults and cesspools at no

great distance, but at a lower level than the sources from which the water

at present comes.

The results of an analysis of the water show that, while it is somewhat

hard, it is clear, colorless and odorless, and has the general character-

istics of an unpolluted ground water of this region; and in the state in

which it was found at this time the water is safe for drinking.

It is possible that the quality of the water may be somewhat different

at other seasons of the year, but there is no indication that the water

would be objectionable. If, however, the well should be connected di-

rectly with a pump and the level of the water lowered, a material change

might take place in its quality; and if water is to be drawn from the

well in this way, it should not be used for drinking until it has been

analyzed and its safety for such use ascertained.
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Hadley (Hadley Water Supply District).

Apeil 5, 1906.

To Messrs. F. H. Smith, A. W. Hued and E. J. Aldrich, Water Commissioners, Hadley

Water Supply District.

Gentlemen :
— The State Board of Health, has considered your ap-

plication received Feb. 12, 1906, requesting the approval by this Board

of the taking of certain additional sources of water supply under the

provisions of chapter 146 of the Acts of the year 1905, the sources men-

tioned being: (1) the stream on which the present reservoir is situated,

but at a point about a quarter of a mile below the reservoir; and (2)

Shingle Mill Brook, at a point about three-quarters of a mile above its

junction with Harts Brook, and at approximately the same level at

which it is proposed to take the water from the stream on which the

present reservoir is situated. The points of taking are indicated upon a

plan accompanying your petition, and are described in a communica-

tion from your engineer submitted therewith.

The Board has caused the present and proposed new sources of water

supply to be examined by one of its engineers and has considered the

plans presented.

It appears that, on account of the loss of water by leakage from the

reservoir from which the present supply is drawn, there is a doubt as to

whether the present source will yield enough water for present require-

ments, especially in view of the possible enlargement of the district; but

it does not appear that the limits of the district are to be extended dur-

ing the year, nor does the evidence as to the yield of the present source

show that it will be insufficient for the supply of the district at all times.

The proposed new sources of supply are at a considerably lower level

than the present reservoir, and, if they should be used, the pressure in

the water pipes of the district would be considerably diminished. It is

not unlikely, moreover, that if there is a serious leakage from the present

reservoir it can be prevented at much less expense than would be required

to extend the works by taking other sources of supply.

Considering the circumstances, the Board does not at the present time

approve the proposed takings, but would advise that further observations

be made as to the quantity of water used by the district and the vield of

the present source; and that, if it is found that a large quantity of water

is now being lost by leakage, a careful investigation be made, to deter-

mine the practicability of preventing the excessive waste of water in this

way. When the results of these investigations are available, the Board
will advise you as to the most appropriate method of enlarging your
water supply if a larger supply shall be found necessary.
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Haverhill (Island Paek Box Factory).

April 5, 1906.

To the Board of Health of the City of Haverhill

Gentlemen : — In response to your communication requesting an ex-

amination of the water of a well used to supply drinking water in the

Island Park Box Factory and dwelling houses in its neighborhood, the

State Board of Health has caused the well and its surroundings to be

examined by one of its engineers and several samples of its water to be

analyzed during the past winter.

The results of the analyses show that the water has at some time been

considerably polluted, and that it contains more organic matter than is

found in good well waters. The well is uncovered and exposed to pollu-

tion by surface water, and under existing conditions is not a safe source

of drinking water. The Board is of the opinion, however, that, if the

curbing of the well should be carried above the ground and made tight

for a considerable distance below the surface, so as to exclude surface

water, and the well should be covered to prevent polluting matters from

falling or being thrown into it, the water might safely be used for

drinking.

Holyoke.
Feb. 1, 1906.

To the Board of Water Commissioners of the City of Holyoke, Mr. A. E. Pickup, Registrar.

Gentlemen : — The State Board of Health has considered your ap-

plication requesting an examination of several groups of buildings on

the water-shed of Ashley Lake, your principal source of water supply,

and information as to whether they are dangerous from a sanitary stand-

point, and has caused the locality to be examined by one of its engineers.

From this examination it appears that the land around Ashley Lake

is largely controlled by the city of Holyoke, and contains no serious

sources of pollution; but near the northerly end of the water-shed of one

of its tributaries, known as Tannery Brook, there are several groups of

farm buildings, and in the water-shed of Bray Brook there are a farm-

house and group of outbuildings and a club house and picnic grounds,

drainage from which must find its way directly or indirectly into the

streams.

There was no evidence at the time this examination was made that the

streams were being polluted from the farm buildings ; but the club house

and picnic grounds are located on a steep hillside, and there appears to

be much danger that polluting matter deposited upon or in the ground

at this place may enter the brook. The purity of the water of this water-

shed can be protected by the enforcement of suitable sanitary rules and
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regulations; and the Board would recommend that you secure the adop-

tion of such regulations, and make provision for their thorough enforce-

ment. The Board will make the necessary rules, if you so request.

Holyoke (Well at Schoolhouse).
Dec. 6, 1906.

To the Board of Public Works of the City of Holyoke.

Gentlemen : — In response to your request for an examination of a

well used as a source of water supply for the West Holyoke school build-

ing, and advice as to its quality, the State Board of Health has caused

the well and its surroundings to be examined and a sample of the water

to be analyzed.

The results of the analysis show that the water of this well is at the

present time unpolluted and safe for drinking. Should additional build-

ings be constructed in the region about the well, the water should be

examined from time to time, so that any deterioration may be noted and

the use of the well be discontinued if the quality of the water should

deteriorate.

Laweence (Wood Worsted Mills).
June 7, 1906.

To Mr. B. F. Smith, Jr., Treasurer, Wood Worsted Mills, Boston, Mass.

Deae Sir : — In response to your request received May 18, 1906, for

advice as to the quality of the water of a certain well which it is pro-

posed to use as a source of water supply for the Wood Worsted Mills in

Lawrence, the Board has caused the well to be examined by one of its

engineers, who reports that it is not yet completed, and that it is im-

practicable to obtain a sample of its water.

A sample sent in by you recently from this source contained foreign

matter, which evidently affected its quality unfavorably.

When the well has been completed, and enough water pumped from it

to clear the water of foreign matter, the Board will cause it to be exam-

ined, if you so request.

Lixcolx.
April 5, 1906.

To the Committee on Claiyns of the Town of Lincoln.

Gextlemex : — The State Board of Health received from you on

Jan. 29, 1906, the following communication for advice with regard to

the sufficiency of the water supply of Sandy Pond for the requirements

of the towns of Lincoln and Concord :
—

The towns of Lincoln and Concord both take their water supply from
Sandy Pond, which is situated in Lincoln. The statute under which this is

done (Acts of 1872, chapter 188, section 11) provides that, if the water of
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said pond shall prove insufficient for both, the town of Lincoln shall be first

supplied.

The water commissioners of the town of Lincoln are of the opinion that

the condition of Sandy Pond, is such that the supply of that town will be

endangered if Concord continues to draw therefrom; and they have re-

quested the committee on claims of the town to take necessary steps to secure

the sufficiency of the town's supply.

The committee on claims, therefore, request that your board will advise

them with regard to the sufficiency of this water supply, especially with

reference to the existing and future needs of the town of Lincoln and of the

town of Concord.

It appears that observations have been made from time to time of

the height of water in Sandy Pond, and that a record has been kept in

recent years of the quantity of water pumped for the supply of the town

of Lincoln, but that no records have been kept of the quantity used by

the town of Concord. The results of surveys are available which show

the area of the pond and its capacity above the level of the bottom of the

intake pipe of the town of Concord, which is apparently about 7 feet

below the present level of full pond.

Taking the area and capacity of the pond and the area of the water-

shed, as shown by these surveys, and calculating the quantity of water

used from the pond in various periods, it appears that the quantity of

water now being drawn from the pond is approximately equal to its

yield under present conditions in a series of very dry years; and that, in

order to obtain this quantity in a very dry period, it will be unnecessary

to draw the pond down to a level more than about 7 feet below the

present level of full pond.

Below this level, however, there is still a large quantity of water stored

which could be made available for the use of the towns at comparatively

small expense, by extending the intake pipe of the town of Lincoln into

deeper water, and by providing a temporary pump to pump into the

supply mains of the town of Concord, as has been clone in other places

under similar circumstances. The Board is unable to find any evidence

that a limit has been established or agreed upon below which the water

may not be drawn down; and if this is the fact, the towns might still go
on using water from the pond at approximately the present rate for

several years, even if there should occur a series of years as dry as any
of which we have record, before the supply would become exhausted.

The quantity of water drawn from Sandy Pond by each of the towna
appears to be excessive, and the Board would advise that an examination
be made to determine how much water, if any, is lost by leakage from
the pipe systems, in order that such losses may be prevented. It is not
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essential, in the opinion of the Board, that the use of water from the

pond be immediately restricted; but the Board would advise that means

be provided as soon as practicable for measuring with reasonable ac-

curacy all of the water drawn or discharged from Sandy Pond, and that

observations be made of the height of water, so that its j'ielcl and ca-

pacitv can be determined and the use of water from the pond restricted

to the amount that it is capable of supplying continuously.

The rules and regulations adopted by the Board on Sept, 3, 1903, for

the sanitary protection of the water supply of the town of Lincoln, were

amended by the Board on Dec. 6, 1906, so as to provide for the regula-

tion of boating, fishing, ice cutting, etc., thereafter by the State Board of

Health, instead of the local water board.

Lyxx.
Feb. 1, 1906.

To Mr. William B. Littlefield, President, Lynn Public Water Board, Lynn, Mass.

Dear Sir :— The State Board of Health received from you on Jan. 1,

1906, the following communication relative to certain proposed changes

in the Lynn water supply :
—

The Lynn Public "Water Board hereby makes application to the State Board

of Health for its approval to lay pipe or conduit from Montrose (where

we tap Saugus River for a portion of our supply) to Beaver Dam Brook,

also connect with Pillings Pond and discontinue the use of Saugus River

as a supply. It is our purpose in the future to extend the proposed line of

pipe to the Ipswich River for an additional supply, which right was granted

to Lynn by the Legislature in the year 1901.

The Board, in a communication to your board, Nov. 5, 1903, with

reference to the protection of the purity of your sources of water supply,

has already advised you to make changes such as the first proposed in

the above application, .the portion of that communication relating to

this matter being as follows :
—

There are portions of the water-shed above Montrose which are com-

paratively sparsely populated, and from which it appears to be practicable

to secure water which would be safe for drinking, if rules for the sanitary

protection of the water should be enforced. These areas include the water-

sheds of Beaver Brook and Pillings Pond; and, judging from the State map,

it may be practicable to extend a conduit from the neighborhood of your

present intake on the Saugus River along the northwesterly side of that

stream, so as to intercept the waters of these sources; and, if it is neces-

sary to use water from the Saugus River water-shed above Montrose, the
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water of these portions only should be used, and the polluted waters flowing

in the main stream at your present intake should be excluded. It is also

possible to purify the water of the river by filtration through sand.

In the opinion of the Board, the use of the Saugus River as a source of

water supply, as at present, constitutes a great danger to the health of the

inhabitants of the city of Lynn, and the use of this source in its present

condition should be discontinued immediately.

jSTo plans of the pipe line or conduit now proposed have been pre-

sented, and the Board will be unable to give you further advice as to

the proposed changes until further information is presented.

Eegarding the proposed plan of taking water from the Ipswich Eiver,

the Board will give you such advice as it can in the matter, if you will

submit your plans.

Lynn (Spring near Sterling Street).
July 5, 1906.

To the Board of Health of the City of Lynn, Mr. Gustavus A. Badger, Cleric.

Gentlemen :
— In response to your request, received June 20, 1906,

for an examination of a spring near Sterling Street in Lynn, from which

water is sold to the public for drinking, the State Board of Health has

caused the spring and its surroundings to be examined and has analyzed

a sample of the water collected by you and sent to this office June 26.

The results of the analysis show that the water contains a larger

quantity of organic matter than is found in good spring waters, and

there are evidences that part at least of the water entering the spring

has been polluted, though subsequently well purified in its passage

through the ground before entering the spring. Under the circum-

stances, there is doubt as to the safety of this water for drinking. The
excess of organic matter may be due to the exposure of the water to light

in the basin from which the sample was taken ; but it is probable that, if

the spring Avere Availed up and covered so as to prevent effectively the

entrance of surface water and to exclude light, the water of this source

might safely be used for drinking.

If these changes shall be made, the Board will make a further exam-

ination, if you so request.

Lynn (Springs).
Oct. 4, 1906.

To the Board of Health of the City of Lynn.

Gentlemen :— In response to your request for an examination of

various springs in Lynn from which water is distributed for drinking,

and advice as to the quality of their Avaters, the Board has caused five

springs indicated by you, viz., the Moose Hill, Electric, Sterling Street,
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Graham and Pocahontas springs, so called, to be examined and samples

of their waters to be analyzed.

The Moose Hill Spring is situated in a densely populated neighbor-

hood, and its waters are highly polluted. The Board would advise that

measures be taken to prevent the further use of this water for drinking.

The Graham Spring also shows evidence of very serious pollution,

caused doubtless by the group of buildings on the slope above it. The

Board would advise that the further use of water from this spring for

drinking should be discontinued.

The quality of the water of the Electric Spring has not apparently

changed from its condition when examined in 1900, and in its present

state the water of this spring is probably safe for drinking. The Board

would advise, however, that the water be examined from time to time,

in order that the use of the spring may be discontinued if the quality of

the water should deteriorate.

The water of the Sterling Street Spring is, on the whole, of somewhat

better quality than when examined last June, and is probably in its

present state safe for drinking. This water should also be examined

from time to time, in order that the use of the spring may be discontinued

if the quality of the water should deteriorate.

The conditions affecting the Pocahontas Spring, so called, located

near Lowell Street in Lynn field, do not appear to have changed since

the examination made by the Board in 1902, when the following advice

was given as to the quality of the water :
—

The results of the analysis show that the water is of good quality for

drinking, and an examination of the surroundings shows that there are no

buildings on the water-shed of the spring which would be liable to affect the

quality of its water.

In the opinion of the Board, this spring, under present conditions, is a

safe source of drinking water supply.

Manchester.
Feb. 1, 1906.

To the Board of Water Commissioners of the Town of Manchester, Messrs. Nathan P.

Meldrum, Jaffkey T. Stan-let and Frederick J. Merrill.

Gentlemen-

:— The State Board of Health received from you on

Jan. 2, 1906, an application for advice with reference to a proposed addi-

tional water supply for the town of Manchester, to be taken from wells

in the Beaver Dam meadow near Sawmill Brook, about one mile above

your present pumping station, containing a statement of the need of an

additional supply, the sources investigated, and an outline of a proposed

plan of obtaining an additional supply for the town from the source
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indicated. The results of experiments upon the purification of the

water, which, though taken from an uninhabited region and unaffected

by sewage pollution, contains an excessive quantity of iron, which would

make it very objectionable for many uses, are also described; but you

state that these experiments have not been carried far enough to deter-

mine whether or not sand filtration will remove the excess of iron.

The plan now proposed is shown on the drawings submitted with the

application, and is described therein as follows :
—

The proposed plant will consist of about twenty-five driven wells, 2%
inches in diameter, connected to a suction main (probably 16 inches in diam-

eter, to provide for future extensions of the system), which will be laid

about 10 feet below the surface of the meadows, and into which the wells

will discharge by gravity, for the present at least.

The 16-inch suction pipe will be laid with a slightly rising grade to the

Beaver Dam, where an air-chamber will be placed and connected with a main

from Beaver Dam to the present pumping station. This main will be laid

on a falling grade to the pumping station, and will have a total fall from

the bottom of the suction main of the well system to the surface of the

ground of the present dug well of about 19 feet.

It is proposed to make this main, which will be 4,600 feet long, 14 inches

in diameter. . . .

There is a possible supply of ground water in the Beaver Dam meadow,

which, judging by the results obtahied in preliminary test wells and by the

area and character of the water-shed and meadows, is capable of furnishing

an abundant supply for the prospective needs of Manchester. The water,

however, as shown by analyses of samples pumped from the wells, has an

excess of iron, which precludes its use unless the iron is removed by filtra-

tion or some other treatment. . . .

If the Beaver Dam meadow is the only available source for an additional

supply, it is evident that it must finally be adopted, and the iron removed

in some way. This has been done in other places, and, while some method
more expensive than plain sand filtration may be necessary, it is certain that

it can be done, and, under the conditions prevailing here, must be done.

It is, therefore, proposed that an appropriation be made sufficient to put

in a plant of limited extent, comprising a sufficient number of wells for

present needs in the ease of a dry year, and a pipe line to the present pump-
ing station; that the plant be installed as early in the season as possible;

also, that the filtration experiments be renewed and carried on (in connec-

tion with other types of experimental treatment, if such seem desirable)

until it is determined what kind of treatment is necessary to remove the iron

from the water. In the mean time, if there is a shortage of water in the

present supply, the new plant can be used to supplement it.

In the first year in which it will be necessary to use the new plant but a
small proportion of the entire consumption of water will be supplied from it

;
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and the dilution with the present supply will be so great that the iron in the

water from the new supply, even if the latter is used without filtration, will

not cause trouble.

The new plant will be so arranged that the water can be thoroughly mixed

with that of the present supply, and the quantity admitted perfectly con-

trolled to meet the absolute needs.

It is estimated that the cost of the plant required at present will be from

$30,000 to $35,000, dependent largely upon the location of the initial lot of

wells.

If further experiments upon the treatment of the water to remove the iron

are postponed until the new plant is installed, an excellent opportunity will

be afforded for such treatment, as the water would then be more nearly what

may be expected than that taken from a single well, as now; and it would

be delivered at or near the present pumping station by gravity, with suffi-

cient head to permit of its most convenient use.

In this plan submitted for your advice it is, therefore, proposed to install

the plant substantially as described above, and to make further experiments

to determine the best treatment of the water to remove the iron, the experi-

ments to be begun either as soon as the weather is suitable in the spring, or

upon the installation of the plant. The latter plan will be much less expen-

sive, and will treat the same water which it is proposed to use; while, if the

present experiments are renewed, the water will be that from one location

only.

It is proposed, if authority is given, to install the well plant very early

in the season, which will give an opportunity to make the experiments on

the treatment of the water during the season of 1906. There will be- nothing

to prevent their being continued into the winter, if necessary, as they can

be made in a warm place at or near the present pumping station, with a

minimum of expense for attendance.

The Board has caused the proposed source of supply to be examined
by its engineer, has considered the probable requirements of the town of

Manchester as to water supply, and has examined the plan submitted

and the results of the experiments upon the purification of the water.

While there has not been a material increase in the use of water since

the last addition to the sources of supply was made by driving wells near

the pumping station about four years ago, the yield of the present

sources is evidently in sufficient for the requirements of the town in a

dry season, and an additional supply is necessary.

Several localities in and about Manchester have been investigated,

and tests made to determine the practicability of obtaining therefrom a

suitable additional water supply for the town; but none has been found
which appears to be capable of furnishing an adequate quantity of good
water. The conditions for obtaining a large additional supply from the
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source now selected -— the ground in the Beaver Dam meadow about a

mile above the present pumping station— are favorable, in that the

tubular test wells driven in this region penetrated a stratum of coarse

sand and gravel of considerable depth, from which water can be drawn

freely when pumping with a hand pump; but the water is affected by

the presence of an excessive quantity of iron, which would make it very

objectionable for many domestic uses. The region in which the wells

are located is uninhabited, and the water is unaffected by sewage pollu-

tion, and, if freed from the excess of iron, would doubtless be satisfac-

tory for all domestic purposes.

The experiments upon the purification of this water were begun in

October last and continued until, the end of December. Four filters were

used in these experiments, as described in your application, and water

was obtained from one of the tubular test wells previously driven, known

as well No. 1.

The quantity of iron in the effluent of the various filters varied some-

what at different times, but, on the whole, increased quite constantly up

to the end of the test.

The quantity of iron present in the water of the various wells in

Beaver Dam meadow, which were driven several years ago and most of

which have been flowing for four years, has been found to vary consid-

erably from time to time; and, upon comparing the average quantity of

iron present in the waters of the different wells at various times, it is

found that the water of well ]STo. 1, used as the source of supply in these

experiments, has contained less iron than is found in the water of four

of the other wells in this region, and about the same quantity as that

usually found in the water of a fifth well. It is probable, judging from

these results, that the quantity of iron present in the ground water in

this meadow is greater, on the average, than in the water of the well

used in these experiments.

The results of examinations of ground waters containing an excessive

quantity of iron have shown that the quantity of iron tends to increase

with the continued use of the source, and the quantity of organic matter

in the water also increases. Moreover, waters containing an excessive

quantity of iron have been found to vary greatly in character at different

seasons of the 3
rear, and methods that have been found adequate for the

purification of the water at one time have been found to be unsuccessful

at another. Some waters containing an excessive quantity of iron have

been found very difficult to purify by any method.

Considering the unsatisfactory character of the results of the tests

thus far made, it is essential, in the opinion of the Board, that further

and more thorough tests be made before the practicability of purifying
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this water can be ascertained or the methods necessary for its successful

purification can be determined with certainty.

There is, furthermore, always an uncertainty as to the probable yield

of a ground-water source such as this, and a more thorough test is

necessary before its approximate yield can be determined.

In view of the probable cost of the works necessary for collecting the

water and conveying it to the present pumping station, as stated in the

application, the uncertainty as to the yield of the source and especially

as to the practicability of purifying the water satisfactorily, and the lack

of information as to the character and cost of works which may be

necessary therefor, the Board does not advise that the works be con-

structed for conveying this water to the pumping station at the present

time, but would alvise that further tests be made, to determine the

probable yield of the source and the means necessary for the purification

of the water.

These further investigations should be made under the direction of

vour engineer, and the Board will assist you by making all the necessary

analyses of samples of water, and will give you further advice when the

results of further investigations are available.

Marblehead. 1
Aug. 2, 1906.

To the Board of Water Commissioners of the Town of Marblehead.

Gentlemen :— In accordance with the request of a member of your

board for information as to the cause of the objectionable condition of

the water supplied to Marblehead, and advice as to a remedy therefor,

the Board has caused the sources of supply and their surroundings to be

examined by its engineer and has considered the results of the analyses

of water from these sources made during the present and previous years.

These results show that this water contains at all times such an ex-

cessive quantity of iron as to make the water unfit for many domestic

uses. The analyses also show that there has been very recently a marked

increase in the quantity of chlorine present in the water.

Experiments upon the purification of this water made eight years ago

showed that, as its condition was at that time, it could be thoroughly

purified and made satisfactory for all domestic uses by aeration and

subsequent filtration through sand. There were indications at that time,

however, that the supply of water was limited; and since that time the

quantity of water used has greatly increased, and it has become evident

that the capacity of the works is insufficient for the requirements of the

town in a dry season.

Under these conditions, the question of the best method of increasing
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the water supply has become of the greatest importance, and, in the

opinion of the Board, should be given immediate consideration.

It is very doubtful, in the opinion of the Board, whether a sufficient

additional supply of water of suitable quality for water-supply purposes

can be obtained within tbe limits of the town of Marblehead or at any

other place in the neighborhood of the present works; and it may be

found desirable to abandon the present sources and obtain a supply of

water for the town in some other way.

Under the circumstances, the Board would advise that you take up

without delay the question of securing an additional water supply, and

that, in making your investigations, you secure the assistance of an engi-

neer of experience in such matters. If it should be found practicable

to secure an additional supply of water sufficient, if used in connection

with present sources, to meet the requirements of the town for a consid-

erable time in the future, the question of purifying the present supply

can then be considered.

The Board will give you such assistance as it can in making the neces-

sary investigations with reference to enlarging and improving the water

supply, and will give you further advice in this matter when you have

the .results of further investigations to present.

Marion (Well near Town" Hall).
Oct. 4, 1906.

To Mr. William A. Andrew, Secretary, Board of Health, Marion, Mass.

Dear Sir : — In response to your request for an examination of the

water of a well near the town hall, used as a source of water supply by

school children, and advice as to its quality, the Board has caused the

well and its surroundings to be examined and a sample of the water to

be analyzed.

The results of the analysis show that the water is turbid and colored,

has an offensive odor, and contains a much greater quantity of organic

matter than is found in good well waters. There appear to be no sources

of sewage pollution in the immediate neighborhood of the well, however,

and it is possible that the condition of the water is due to decaying or-

ganic matters deposited in the well; and the quality of the water might

improve if the well should be cleaned out and a considerable quantity of

water pumped subsequently therefrom. In its present state, the water

of this well is not suitable for drinking; but if the well shall be cleaned

out, the Board will make a further examination of the water, if you so

request.
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Mattapoisett.
Mat 3, 1906.

To Hon. Charles S. Hamlin, Village Improvement Association, Mattapoisett, Mass.

Dear Sie :— The State Board of Health has considered your request

for advice as to a water supply for Mattapoisett, to be furnished by the

Fairhaven Water Company from the auxiliary works of that company

in the valley of the Mattapoisett Kiver, and has caused the proposed

source of supply to be examined by its engineer.

According to the information available to the Board, the sources from

which water is drawn at these works consist of twenty 23/2-inch tubular

wells, driven to depths of 25 to 30 feet, located on the southwesterly side

of the river, a short distance above the highway leading from Mattapoisett

to Fairhaven. The wells are used only as an auxiliary supply, generally

in the late summer or early fall; and definite information is lacking as

to the quality of the water or the quantity obtainable continuously from

this source, though it appears that a large quantity of water has been

drawn from the wells for short periods.

The conditions appear to be favorable for obtaining a supply of good

water for the village of Mattapoisett from these wells; but the Board

would recommend that, before deciding upon the plan of taking water

from this source, a test be made by pumping from the wells for a period

of at least a week at a rate of as much as 200,000 gallons per day, in

order to obtain more definite information as to the probable quantity

and quality of water obtainable from this source.

The Board will assist in these investigations by making the necessary

analyses of the water, and will give you further advice when the results

of a test are available.

Maynaed.
Dec. 6, 1906.

To the Board of Water Commissioners of the Toicn of Maynard.

Gentlemen' : — The State Board of Health received from you on

Nov. 1, 1906, an application requesting an examination of Taylor Brook,

and advice as to whether this stream would be an appropriate source of

water supply for the town of Maynard; and in response to this applica-

tion the Board has caused the proposed source of supply to be examined

by its engineer and a sample of the water to be analyzed.

The results of the analysis show that the water of Taylor Brook had

at this time a very high color, and contained an excessive quantity of

organic matter. A considerable portion of the water entering this stream

is derived from Puffer's Pond, and the analysis of the water of that

source shows that it also is highly colored and similar in qualitv to the

water of the brook. While the water-shed of Tavlor Brook contains
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comparatively little population, the water of this source is naturally of

such poor quality that it would be very objectionable for water-supply

purposes.

It appears that in 1902 the question of an additional water supply for

Maynard was carefully considered by you, and that a report as to en-

larging and improving the supply was made at that time by Mr. Eree-

man C. Coffin, and is published in your annual report for that year. As

a result of Mr. Coffin's investigations, it appears that your present supply

is derived in part from White Pond and in part from ground water

filtering into the 12-inch conduit leading from White Pond to your

pumping station near the Assabet River. It was found during these

investigations that, while a large quantity of water enters the conduit,

chiefly near its upper end, a considerable quantity leaks out of it near

the lower end, where the conduit is laid above the level of the ground

water; and that it would be practicable, by providing a tight conduit

from the pumping station up to the third chimney on the present main

above the pumping station, to increase materially the amount of water

available at the pumping station for supplying the town. Mr. Coffin

recommended that this improvement be made, and that ultimately a new

cast-iron main be laid through the entire distance from White Pond to

the pumping station, and that a pumping plant be erected at the pond

to pump water into the main whenever the water level should fall so low

that a sufficient supply would not flow to the pumping station by gravity.

Under the conditions which now exist, the capacity of the conduit for

conveying water from White Pond to the pumping station is inadequate

to deliver enough water for all of the requirements of the town at all

times, and the Board is informed that in times of emergency in the past

water has been drawn directly from the Assabet River. This stream is

highly polluted, and the introduction of its water into the water-supply

system is likely to cause great injury to the health of the town. It is

probable, in the opinion of the Board, that White Pond is capable of

yielding enough water for the present requirements of the town, and to

allow for a considerable increase in the use of water in the future if

provision should be made for utilizing all of its available yield. It is

desirable, however, to retain also the supply of ground water that filters

into the present main, and to increase the supply from the ground in this

region if possible.

The Board would recommend that the town take action without un-

necessary delay to- provide an adequate supply of good water to meet its

requirements at all times.
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Medway (Well at Schoolhouse).

Apeil 5, 1906.
To the Board of Health of the Town of Medway.

Gentlemen : — In response to your request of March 31, 1906, for an

examination of a well located in the school yard near the corner of North

and School streets, and used as a source of drinking water supply by the

children at this school, the State Board of Health has caused the well

and its surroundings to be examined and a sample of its water to be

analyzed.

There are many cesspools and other possible sources of pollution not

far from the well, and the results of the analyses show that the water has-

been very highly polluted, and, though subsequently partially purified in

its passage through the ground before entering the well, still contains a

larger quantity of organic matter than is found in good well water.

In the opinion of the Board, the well cannot be regarded as a safe

source of drinking water supply; and the Board would recommend that

its use be discontinued and a supply of water obtained from some suitable

source.

Medway (Spring in West Medway).
July 5, 1906.

To Norman P. Quint, M.D., Medway, Mass.

Dear Sir : — In response to your request for an examination of the

water of a spring used as a source of water supply by several families in

West Medway, the Board 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 the presence of a larger quantity of

organic matter than is found in good ground water, and there are indi-

cations that some of the water entering the spring has been polluted and

not subsequently well purified in its passage through the ground. It is

probable that the pollution is due in part to the fertilizers used upon the

cultivated lands on the bluff above the spring and in part also to the

entrance of surface water; and if the pollution from the cultivated land

shall be prevented and the spring covered and protected from the entrance

of surface water, water of better quality can probably be obtained from

this source. Should these changes be made, the Board will, if you so

request, make a further examination of the spring, to determine whether

its waters mav safelv be used for drinking.
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Medway (Wells at Schoolhouses).
NOV. 1, 1906.

To the Board of Health of the Town of Medway.

Gentlemen :— In response to your request for an examination of

certain wells used as sources of water supply at three schools in Medway,

the Board has caused the wells to be examined and samples of their

waters to be analyzed.

The water supply of the school located near the corner of Milford and

Fisher streets, about one and one-half miles west of the center of West

Medway, is obtained from a well about 15 feet deep, located in the school

yard. The water of this well does not appear to be polluted by sewage,

but the well is covered with loose boards, and is not provided with a

trough for conducting away the waste water, so that much of the water

pumped finds its way back into the well through the cracks in the cover,

carrying such polluting matter as may be deposited there. If a tight

cover were provided for this well, and provision made for conducting

away the waste water, the well, in the opinion of the Board, would be

a safe source of water supply for the school.

The well at the school on High Street shows evidence of considerable

pollution, and its top is at about the same level as the street close by.

Under present conditions, surface water may enter it at times of rain,

and this well, in its present condition, is not a safe source of water sup-

ply. It is probable that if the curbing of the well should be carried a

sufficient distance above the surface of the ground and made tight, so as

to prevent the entrance of surface water, and a proper cover and means

for carndng off the waste water provided, the water of this well would

be safe for drinking. After the changes are made, the Board will make

further analyses, if you so request.

The school in Medway village it appears is now supplied from a well

located on Lincoln Street, just over the boundary line in the town of

Franklin. There are several sources of pollution in the immediate
neighborhood of this well, and analysis shows that it has been polluted,

and that the water contains a greater amount of organic matter than is

found in good well waters. In the opinion of the Board, this well is not

a safe source from which to take water for drinking.

Montague (Millers Falls Water Supply District).

Jan. 4, 1906.

To Messrs. Frank H. Giles, J. E. Kavenatjgh and M. W. Cabeoll, Board of Water
Commissioners of the Millers Falls Water Supply District.

Gentlemen : — The State Board of Health received from you on

Dec. 16, 1905, an application for advice with reference to taking a water

supply for the Millers Falls Water Supply District from Green Pond in
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the town of Montague, in which you outline your proposed plan as

follows :
—

It is proposed to take a supply from Green Pond in the town of Montague

for the use of the whole or any part of the district, and to pump the same

into and through the mams now laid in the district and into a distributing

reservoir to be constructed on the high land on the north side of the Millers

River in the town of Erring, said land being within the corporate limits of

the district.

The advice of your Board as to the suitability of Green Pond for the uses

above described is respectfully requested.

In response to this application, the Board has caused Green Pond and

its surroundings to be examined by one of its engineers and a sample of

its water to be analyzed. The results of the analysis and of previous

analyses of this water show that it is of good quality for the purposes of

a public water supply, and the water-shed of the pond appears to be free

from possible sources of pollution. The quantity of water which the

pond is capable of supplying cannot be determined definitely, but, so far

as the Board is able to judge from the information available, the quan-

tity is ample for all the requirements of the district.

In the opinion of the Board, Green Pond is an appropriate source of

water supply for the Millers Falls Water Supply District.

The soil in the region about Green Pond appears to be coarse and

porous, and the conditions appear to be favorable for obtaining water

from the ground by means of wells. The water of Green Pond will

probably be of good quality usually, but it may be affected at times, like

the waters of similar sources, by growths of organisms which impart to

the water a disagreeable taste and odor; while water obtained from the

ground, on the other hand, where the conditions are favorable, is at all

times clear and odorless, and has a lower temperature in summer than

the water of a surface source. The Board would advise that, before

building works for taking water directly from Green Pond, 3
rou consider

the practicability of obtaining a supply from the ground by means of

wells or other suitable works.

The Board will assist you in making investigations as to a ground-

water supply by making the necessary analyses of water, and will give

you further advice when you have the results of investigations to present.

Needham.
Nov. 1, 1906.

To the Board of Water Commissioners of the Toivn of Needham.

Gextlemen : — In response to your request for information as to the

quality of the water now supplied to the town of Needham, the State

Board of Health has caused the wells from which the supply is drawn
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and their surroundings to be examined by its engineer, and has consid-

ered the results of the analyses of their waters.

It appears, from the information furnished the Board, that at the

present time and during the summer just passed water has been supplied

from wells Nos. 1 and 2, and that no water has been drawn from any

other source. It does not appear that any material change has taken

place in the surroundings of these wells, and there are no sources of

pollution in their immediate neighborhood. The character of the water

has not changed materially in the case of either well from the earlier

years of its use, and the water continues to be of good quality for all the

purposes of a public water supply.

Newbury (Dummer Academy).
Feb. 1, 1906.

To Mr. Walter L. Colby, Secretary, Dummer Academy, 42 Colberg Avenue, Roslindale,

Mass.

Dear Sir : — In response to your application of Jan. 4, 1906, for an

examination of the well used as a source of water supply at the Dummer
Academy in South Byfield, the Board has caused the well and its sur-

roundings to be examined and samples of its water to be analyzed.

The results of the analyses show that the water contains a somewhat

larger number of bacteria and a slightly greater quantity of organic

matter than are found in good ground waters. It appears that there is

an overflow from the Avell to a brook near by, through which brook water

is said to back up at times of heavy rain and enter the well. While there

are sources of pollution at no great distance, it is probable that the water

would be safe for drinking if the entrance of surface water were pre-

vented.

In the opinion of the Board, this well cannot, under the present condi-

tions, be regarded as a safe source of drinking water.

North Adams (City Farm).
Oct. 4, 1906.

To the Board of Health of the City of North Adams.

Gentlemen : — In response to your request for an examination of the

condition of the water supply used by the city farm, and advice as to its

quality, the Board has caused the source of supply to be examined and a

sample of the water to be analyzed.

The results of the examination show that the water supplied to the

city farm is at present taken from a reservoir on a small stream flowing

from Hoosac Mountain. The water-shed of this stream is uninhabited,

and the water is naturally of good quality for water-supply purposes;

but the reservoir in which it is stored contains much mud and organic

matter, which evidently has a very unfavorable effect upon the quality of
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the water. If the reservoir should be cleaned by the removal of all of the

soil and organic matter from its bottom, it is probable that water of

good quality could be obtained therefrom which would rarely have a

noticeable taste or odor; and the Board would advise that this reservoir

be cleaned if the use of this source is to be continued.

Northampton (Holyoke Canoe Club).
June 7, 1906.

To Frank A. Woods, M.D., Holyolce, Mass.

Dear Sir : — In response to your request for advice as to the quality

of the water of a certain well, which it is proposed to use as a source of

water supply at the Holyoke Canoe Club, the Board has caused the well

and its surroundings to be examined and samples of its waters to be

analyzed.

The results of the analyses indicate that the water entering the well is

quite hard, and has at some time been polluted and not thoroughly puri-

fied in its subsequent passage through the ground before entering the

well, and the Board cannot advise its use for drinking. It is probable

that the quality of the water of this well is unfavorably affected by

certain dwelling houses and outbuildings in its neighborhood, and espe-

cially by the fertilizers used upon the cultivated land in its immediate

vicinity.

Northampton (Wells at Laurel Park).
Nov. 1, 1906.

To Dr. E. W. Htgbee, Northampton, Mass.

Dear Sir : — In accordance with your request for an examination of

the water of certain wells at Laurel Park in Northampton, and advice as

to its quality, the Board has caused four wells, or springs, known respec-

tively as the Auditorium, the High Eock, the Hildreth and the Trinity

springs, to be examined by one of its engineers and samples of their

waters to be analyzed.

None of the wells shows very serious evidences of sewage pollution,

but all of them are so situated that they are liable to be polluted by mat-

ters thrown upon the ground from the numerous cottages in their neigh-

borhood or by visitors to the park, of whom there are sometimes very

large numbers in the summer season.

It is not advisable, in the opinion of the Board, to use these springs as

sources of water supply without more adequate protection than is afforded

under present conditions. The Board would recommend that, if practi-

cable, a general water supply for the park be secured from some source

of known purity, and that the further use of these wells or springs be

abandoned. The Board will, upon request, advise you as to any source

of water supply for the park that you may select.
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NORTON.
Feb. 1, 1906.

To A. M. Round, M.D., Agent of Board, of Health, Norton, Mass.

Dear Sir : — The State Board of Health received from you on Jan.

4, 1906, an application stating that yon have been requested by the

Citizens' League of the town of Norton to consult this Board with

regard to a water supply for that town, and containing the following

statement as to the sources of supply under consideration :
—

The advisability of taking water from the systems of either Attleborough or

Mansfield or of establishing one in the town is to be considered. A desire to

have the State Board pass upon the best source of supply before taking much

of any action in the matter has been expressed by the preliminary committee.

A collection of springs, making a pool some 100 feet across, that has never

been known to freeze over, has been mentioned as a possible supply. They

are located in the northeast section of the town, and are the source of the

Tucker Brook that flows into the Canoe River. This river has its source in

springs in Sharon, and a little below where the Tucker Brook empties into the

river has been mentioned as a better location for taking the water and estab-

lishing a pumping station and standpipe. Some filtering scheme would be a

part of the latter plan, probably. Two or three possible sources being under

consideration, you will please govern yourselves accordingly.

In addition to the sources indicated, you have subsequently called the

attention of the engineer of the Board to three other possible sources:

(1) the Wading River; (2) a spring near the factory of A. R. Sweet;

and (3) certain springs in the neighborhood of the Rumford River,

about a mile and a half southeast of the village of Norton.

In response to this application, the Board has caused the various

sources to be examined by its engineer and has caused samples of water

from certain of the sources to be analyzed.

The sources of water supply of both the town of Attleborough and

the town of Mansfield furnish water of excellent quality for domestic

purposes, and either source is probably capable of furnishing a suffi-

cient quantity of water for the requirements of the town of Norton, in

addition to its other requirements.

Of the other sources proposed, neither the Canoe River nor the

Wading River would be a suitable source of public water supply for the

town of Norton unless the water should be efficiently filtered; and even

in that case these streams would not furnish water of as good quality

as can probably be obtained from either of two possible ground-water

sources to which you have called attention.

The spring near the factory of Mr. A. R. Sweet is located so near the
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town that the quality of the water would be likely to be objectionable;

and, judging from surface indications, it would not be practicable to

obtain an adequate water supply for the town in this region.

The spring near the head of Tucker Brook in the extreme northern

part of the town would furnish water of excellent quality for all the

purposes of a public water supply, and it is likely that enough water

could be obtained from this source and the ground in its neighborhood

for the supply of the town of Norton; but further investigation should

be made, to determine the probable capacity of this source, before plans

are prepared for supplying the town therefrom.

The results of an analysis of a sample of water from a spring near

the Eumford Eiver, about a mile and a half southeast of the village,

show that the quality of this water is excellent for the purposes of a

public water supply: and the conditions, so far as can be judged from

surface indications, appear to be favorable for obtaining a sufficient

supply of water from the ground in this region.

The cost of works for supplying the town of Norton with water from

the ground in this locality would probably be considerably less than the

cost of a supply from the neighborhood of Tucker Brook.

The Board would advise that you make further investigations of the

practicability of obtaining a ground-water supply in this region by

sinking test wells at some place where the conditions are most favorable,

and by connecting together a number of wells and pumping from them

for a period of a week or more, at a rate such as would be necessary

for the supply of the town; and that you cause samples of the water to

be analyzed from time to time during the test, to determine the quality

of the water.

The Board would also advise that these investigations be made with

the assistance of an engineer of experience in the selection of ground-

water supplies. The Board will assist you in further investigations by

making the necessary analyses of the water, and will give you further

advice when the results of further tests are available.

Tune 7, 1906.

To Messrs. F. W. Holdex and George E. Smith, Committee on Water Supply of the Norton

Fire District.

Gentlemen :— The State Board of Health received from you on

May 22, 1906, an application for advice relative to a proposed water

supply for the village of Norton, in which you mention four possible

sources of supply, as follows :
—

1. The Talbot Spring, being about 100 rods west of the Norton Mills.

2. The Cook Spring, a spring on the farm of Davis Cook, and about 1,000

feet from Taunton Avenue.
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3. The Smith Spring, a spring on the Charles H. Smith farm, about 1,000

feet from Taunton Avenue.

4. A small spring north of the box shop of A. H. Sweet & Son.

In response to this application, the Board has caused the sources of

supply to be examined by its engineer and samples of the waters of the

first three springs indicated to be analyzed.

The results show that the water of the Cook Spring has been polluted

somewhat, probably from the farm buildings on the slope above it; but

water of good quality for drinking and other domestic purposes could

be obtained from either of the other sources. Neither of the first three

sources, however, would, in the opinion of the Board, furnish enough

water for the requirements of the village, even if developed to the fullest

capacity practicable.

No spring was found near the factory of A. H. Sweet & Son from

which it was practicable to obtain a sample of water for analysis. The

surface soil in the valley of the brook above this factory consists in

places of fine gravel and sand, and it is possible that water may be ob-

tained in considerable quantity from the ground in this region by means

of tubular wells or other suitable works; but tests will be necessary

before the practicability of obtaining a supply of water for Norton in

this region can be definitely ascertained.

The most favorable place from which to obtain water for the supply

of Norton is the region of Lincoln Springs, so called, about one and

one-half miles south of the village; and there is practically no doubt,

in the opinion of the Board, that an ample supply of excellent water for

all the requirements of Norton can be obtained from wells or other

suitable works in this locality.

In case you should decide to make further tests in the valley of the

brook above the factory of A. H. Sweet & Son the Board will assist you

by making the necessary analyses of water, and will give you further

advice when the results of the tests are available.

Norwood.
Feb. 1, 1906.

To the Board of Water Commissioners of the Town of Norwood.

Gentlemen : — The State Board of Health has considered your ap-

plication for adnee as to taking water for the supply of the town of

Norwood from the ground on the southwesterly side of Purgatory Brook,

about half a mile southeast of the Ellis station on the Midland Division

of the New York, New Haven & Hartford Bailroad, and has caused the

locality to be examined by its engineer and considered the results of a

pumping test made to ascertain the probable quantity and quality of

water obtainable from the ground in this region.
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The wells which were used in making the pumping test were nine in

number, and were located in the meadow, close to the upland. The
depth of peaty soil at the surface of the ground in this location is not

great, and beneath the surface soil the wells penetrated a coarse sand,

from which water could be drawn very freely.

The results of the test, during which about 485,000 gallons per day

were drawn from the wells, indicate that a sufficient supply of water

for Norwood can probably be obtained from the ground in this region.

Samples of water collected daily during the test show that the water is

clear, colorless and in other respects of good quality for the purposes

of a public water supply; but the quantity of chlorine present is con-

siderably higher than that of normal waters in this region, and the ni-

trates are also high,— conditions which are doubtless caused by the

presence of dwelling houses and a group of farm buildings upon the

sandy and gravelly lands northwest of the wells and by the cultivation

of these lands. The quantity of iron also is somewhat higher than is

found in good ground waters. It is probable, however, that by re-

moving the sources of pollution nearest the wells the danger of serious

pollution of the water could be prevented; and it is likely that by lo-

cating the wells in the hard land, instead of in the meadow, danger of

trouble from an excess of iron in the water could be avoided.

While this test indicates that a sufficient supply of water for the pres-

ent requirements of Norwood could probably be obtained from the

groimd in this region by means of a system of tubular wells, and, while

it is possible that by removing certain sources of pollution and changing
somewhat the location of the wells the quality of the water would be

satisfactory, an examination of the locality shows that the conditions

are more favorable for obtaining water free from pollution on the oppo-
site, or northeasterly, side of the Purgatory Brook valley, from a quarter

to half a mile east of the present wells. So far as can be judged from
surface indications, the soil in this region is coarse and porous, and it

is probable that water can be obtained from the ground here freely by
means of wells or other suitable works.

In the opinion of the Board, it is very desirable that tests be made in

this locality before deciding upon the final location of the works; and,

if water of good quality can be obtained from the ground in sufficient

quantity at some point at least 100 feet away from the edge of the

meadow, it would be best to locate the works here, rather than at the

place now proposed.

The Board would, therefore, advise a further test in the locality in-

dicated, and will give you further advice, if you so request, when the
results of further tests are available.
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Oxford.
Sept. 6, 1906.

To the Oxford Water Company, Mr. A. M. Chaffee, President.

Gentlemen : — The State Board of Health has considered your appli-

cation for advice as to a proposed water supply for Oxford, to be taken

from the ground at a place about 500 feet west of the Worcester road

and 500 feet north of Kidder Brook, so called, in Oxford, and has caused

the locality to be examined by its engineer and samples of water from

certain test wells in this locality, collected during the pumping test be-

tween August 18 and August 22, to be analyzed.

The results of the analyses show that the water is of good quality for

all the purposes of a public water supply.

It appears that the test wells from which water was pumped during

this test range from 19 to 24 feet in depth, and that all were driven to

ledge penetrating very coarse and porous material, from which water

could be drawn with great freedom. Information submitted to the

Board shows that about 500,000 gallons of water per day were drawn

from these wells continuously during the test, and that this draft did

not lower materially the ground-water level in the neighborhood of the

wells.

These conditions indicate that it is practicable to obtain an ample

supply of water for the present requirements of the town of Oxford

from wells in this locality.

The Board, acting under the provisions of chapter 193 of the Acts of

the year 1904, hereby approves the taking of water for the supply of the

town of Oxford from the ground at the place where the test wells used

in the recent pumping test are located,— about 500 feet north of Kidder

Brook and about the same distance west of the Worcester road.

The Board would advise that, in order to protect the purity of the

supply, the water company secure control of a sufficient area of land

about the wells and between them and the highway to prevent the con-

struction of buildings along the highway or elsewhere in the vicinity of

the wells.

Palmer (Town Farm).
March 1, 1906.

To the Board of Overseers of the Poor, Palmer, Hass., Mr. Louis E. Chandler, Chairman.

Gentlemen: — In accordance with your request of January 29, the

State Board of Health has caused an examination to be made of the water

of Thompson's Pond and of a small pond on the town farm property,

which you state you are considering as possible sources of water supply

for the new almshouse, and has caused samples of the waters of these

sources to be analyzed.
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Thompson's Pond would yield an ample quantity of water for the re-

quirements of the almshouse and buildings; but the analysis shows that

the water is highly colored and contains a large quantity of organic mat-

ter, which would doubtless make it objectionable for drinking and some

other purposes.

The small pond near the present buildings is exposed to danger of

pollution from the barn, and would not, in the opinion of the Board,

be a safe source of water supply for the institution.

The soil in the region about the new almshouse appears to be coarse

and porous, judging from surface indications, and the conditions are

apparently favorable for obtaining water freely from the ground. If it is

impracticable to obtain enough good water from any existing spring or

well in this region, it is probable, in the opinion of the Board, that, by

sinking a well at some point in this neighborhood where the ground

water is not likely to be affected by sewage or drainage from buildings,

enough water of good quality for the requirements of the institution can

be obtained. The best plan of making an investigation as to the practi-

cability of obtaining a supply in this way would be to drive small tubular

test wells to a depth of not more than 40 feet at some point or points

where the conditions appear to be favorable; and when a location is

found where good water can be obtained freely from a test well, either

additional tubular wells or a large well can be put in, as seems best suited

to the conditions. The Board will assist you in further investigations,

if you so request, by analyzing samples of water from test wells or other

sources from which it may be practicable to obtain a suitable water supply.

PlTTSFIELD.
Nov. 1, 1906.

To the Board of Public Works of the City of Pittsfield.

Gentlemen : — The State Board of Health has considered your ap-

plication for advice with reference to constructing a reservoir on Sacket

Brook at the Crocker place, so called, and the plans presented in con-

nection therewith, and has caused the locality to be examined by its

engineer.

The plans provide for the construction of a reservoir at the point

indicated which will have a capacity of about 200,000,000 gallons and a

water-shed of .45 of a square mile. There appears to be no serious diffi-

culty in the construction of a reservoir at this place; but, if constructed,

it should be thoroughly prepared for the storage of water by the removal

of the stumps and soil containing organic matter from the area to be

flowed, or by covering the peaty soil, in the places where its depth is

considerable, with sand or gravel.
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No records of the consumption of water by the city are available, but

from the estimates presented by your engineer it is probable that the

quantity of water now used amounts to as much as 100 gallons per per-

son per day, and is equal to, if not in excess of, the capacity of the

present sources in a dry season, so that, in the opinion of the Board, an

additional supply should be furnished without delay. The amount of

increase in the capacity of the present sources of water supply that

would be obtained by the construction of the proposed new reservoir,

however, is probably less than 20 per cent. ; and it is evident that if this

reservoir should be constructed a further additional supply would, at

the present rate of growth of the city, very soon become necessary.

No definite plans for the further increase of your water supply, after

the capacity of the present sources, with the addition of the proposed

new reservoir, has been reached, appear to have been prepared; though

studies made by your engineers in connection with plans for increasing

the pressure in the city show that reservoirs might be constructed on the

brooks now used above the present intake reservoirs on those streams,

which would hold in the aggregate possibly 100,000,000 gallons.

The construction of these reservoirs, if it should be found practicable

to build reservoirs of the capacity indicated, would probably increase

the yield of the present sources considerably more than the construction

of the proposed reservoir on Sacket Brook at the Crocker place; and in

connection with such a plan of development a material increase could be

made in the pressure upon the mains in the city.

Judging from the information now available, it appears to the Board

that this plan will be a better method of beginning the further develop-

ment of your supply than the plan of constructing in the beginning the

proposed storage reservoir at the Crocker place. It is evident that the

increase in the yield of the brooks that it will be practicable to secure by

the plan of constructing new reservoirs on each stream, as suggested, is

a limited one, and that a further additional supply for the city would

again become necessary in a few years, if its growth continues as in the

past. The yield of the brooks might then be further enlarged by con-

structing a reservoir on Sacket Brook or on Ashley Brook, where there

is apparently a good opportunity for the construction of a storage reser-

voir about a mile below Ashley Lake; but it is possible that a greater

increase in the supply might be secured at less expense by taking water

from some other source.

Of the sources from which it is possible to take an additional supply

for Pittsfield, the one most easily made available is Roaring Brook, the

water-shed of which is contiguous to that of Mill Brook on the south.

This source has been considered in past years, but, owing to the high
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color and objectionable character of the water at the point at which this

stream could be diverted into Mill Brook, its use has not been considered

advisable. A further examination of the possibility of utilizing this

brook shows that it ma}' be practicable, by means of a canal or conduit,

to intercept the tributaries of the brook, and of Clapp, or Mud, Pond,

situated near the upper end of the brook, the waters of which appear to

be of much better quality than that of the main brook or the pond, and

convey this water into the water-shed of Mill Brook by gravity, and in

this way increase the area of water-shed available for the supply of the

city by about 3 square miles. It also appears to be possible to construct

upon the branch of Mill Brook, into which this water would naturally

be discharged, a storage reservoir of a capacity of perhaps 100,000,000

gallons; and if this should be found to be the case, a very material addi-

tion to the water supply of Pittsfield might be obtained by this plan, at

reasonable expense.

Considering the circumstances, the Board does not at present recom-

mend the construction of the proposed storage reservoir on Sacket Brook

at the Crocker place ; but would recommend that you consider more care-

fully the plan of building reservoirs of as large capacity as practicable

as nearly as possible at the sites of the present intake reservoirs, securing

at the same time such an increase in pressure upon the mains in the city

as may be deemed possible and desirable under the existing conditions.

The Board would also recommend that you investigate the practicability

of obtaining a further additional supply by diverting the water from a

part of the water-shed of Boaring Brook into Mill Brook, and the pos-

sibility of constructing a storage reservoir of considerable size on the

latter stream for use in connection with this plan. "When }
rou have made

further investigations the Board will, upon application, give you further

advice as to enlarging your water supply.

Plymouth.
Dec. 12, 1906.

To the Board of Water Commissioners of the Town of Plymouth.

Gentlemen : — The State Board of Health received from you on Nov.

22, 1906, an application for advice as to an additional water supply for

the town of Plymouth, stating that it is proposed to investigate (1) an

underground supply, (2) Billington Sea, and (3) Long and Halfway

ponds.

It appears that the plan for obtaining a ground-water supply is with

the view of supplying manufacturing concerns, which use a large quan-

tity of water. The other sources, if used, would be connected directly

with your present works.
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The Board, in response to this application, has caused the locality to

be examined by its engineer and has considered the information pre-

sented as to the capacity of the present sources of supply, the need of an

additional supply and the quality of the water of the various sources

available.

The locality indicated as a possible source of ground-water supply is

the valley of Town Brook, in the lower part of its course in the town.

T\Tiile it is probable that a large quantity of water could be obtained

from wells or filter-galleries there, the ground water of this locality is

undoubtedly polluted by the dense population living on the territory

about it; and it is not desirable, in the opinion of the Board, for the

town to supply such water where it might be accessible for drinking.

If it should be deemed desirable to introduce a supply of ground water

for the use of the manufacturing establishments, it is probable that water

of good quality could be obtained by sinking wells at some place in the

uninhabited territory immediately back of the thickly settled portions

of the town ; and there are several localities there in which the conditions

appear to be favorable for obtaining a large supply of good ground water.

Such water might be introduced into the general water supply system of

the town, if found desirable; but it would be necessary to avoid dis-

charging any ground water into the open distributing reservoirs, where

it would be likely to cause trouble from growths of organisms and dis-

agreeable tastes and odors. It is probable that a considerable amount of

ground water could be introduced into the supply mains, however, with-

out danger that it would reach the reservoirs.

Billington Sea, the second source of supply mentioned, lies at no great

distance from Lout Pond, one of the sources now used; and, since it

appears that the former pond is somewhat higher, it is probable that a

large additional supply could be obtained by diverting its waters into

Lout Pond. The water of Billington Sea, judging from the results of

a single analysis, is of good quality for domestic purposes, and there is

no doubt that that source would furnish a very large additional water

supply; but it is one of the chief reservoirs which feed Town Brook, on

which there are several factories which use the water for power, and the

cost of taking a supply from that source would doubtless be large.

Long and Halfway ponds are probably considerably lower in level than

your present sources of supply, and are at such a long distance there-

from that the cost of taking water from either of those sources would

also be large.

"With the present arrangement of your water works, the depth of water

that can be drawn from Little South Pond is limited to less than 4%
feet below full pond, this being the approximate level of the sill of the
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screen well. Great South Pond is connected with Little South Pond
b}- an artificial channel, constructed many years ago. This channel at

one time filled with sand, and was reconstructed a few years ago at a

lower level; but it appears that the channel is again becoming partially

stopped up, and at the present time the water in Great South Pond is

nearly 1% feet higher than in Little South Pond.

Boot Pond, lying south of Great South Pond, and separated from the

latter only by a narrow strip of sandy land, is at present at an elevation

of about .75 of a foot higher than Great South Pond, but is not directly

connected therewith, though such a connection could apparently be made
at small expense.

With the intake works at Little South Pond arranged as at present,

it is impracticable to use all of the storage in this source that might be

used; and, on account of the clogging of the channel between Great and

Little South ponds, a large part of the storage in Great South Pond is

not at present available, and, under present conditions, it is doubtful

whether these ponds and Lout Pond together will yield more than about

1,000,000 gallons of water per day.

With a suitable connection between Little South and Great South

ponds and a similar connection between Boot and Great South ponds,

a much larger daily yield could be obtained from these sources without

other material changes in the works,— possibly a yield as great as

1,500,000 gallons per day, including Lout Pond. It would be practi-

cable to obtain a greater yield, possibly as much as 2,000,000 gallons per

day, from these four ponds, if provision should be made for drawing

the water to a much lower level. This could apparently be done by

providing a comparatively inexpensive pumping plant at Little South

Pond and the necessary appurtenances to raise the water into the con-

duits leading to the pumping station, and by providing the necessary

channels or other means of drawing down the water in Great South and

Boot ponds.

The only definite information indicating the consumption of water in

Plymouth is the result of observations made during two periods in the

years 1905 and 1906, one period being in the month of August, 1905,

and the other in the month of January, 1906. The results of these ob-

servations show that the consumption of water in the former case was

1,200,000 gallons per day, and in the latter about 950,000 gallons per

day. If these measurements are fairly representative, they indicate that

the quantity of water now used in Plymouth is excessive, even allowing

for the use of a large quantity of water by manufacturing establishments.

The policy of measuring all of the water supplied by the town, which

the Board is informed you are about to inaugurate by placing large meters
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on the mains, is a most important step toward the prevention of waste of

water.

Even if the consumption of water is as great as is indicated by the

observations mentioned above, the Board is of the opinion that the

present sources of supply, including Boot Pond, are adequate to provide

all of the water required for the present needs of the town, if provision

shall be made for making available a greater portion of the storage in

the ponds than is practicable with the works as now arranged.

The Board would recommend that you make investigations to deter-

mine the best practicable plan of securing a greater yield of water from

your present sources of supply, including Boot Pond, and will give you

further advice as to increasing your water supply when you have the

results of further investigations to present.

Provixcetowx.
NOV. 1, 1906.

To the Water Commissioners of the Toivn of Provincetown.

Gentlemen : — The State Board of Health received from you on Feb.

9, 1906, a communication giving notice of your intention to make ex-

periments as to improving the quality of the water supply of Province-

town, which is objectionable on account of the presence of an excessive

quantity of iron, and requesting the co-operation of the Board in carry-

ing out the experiments, and advice as to the best method of purifying

the water. A plan of the proposed tanks and niters was submitted

with the application, and the experiments have been carried on nearly

up to the present time.

The water supply of Provincetown, as originally drawn from a system

of tubular wells and subsequently from an open basin, located about

three-quarters of a mile north of the village, has always been affected

by an excessive quantity of iron, which makes it very objectionable for

many domestic uses, and the experiments have been directed toward the

removal of the iron from the water.

The Board has considered the results of these and previous experi-

ments and of the numerous analyses of the water supplied to Province-

town from the present sources, as well as the results of investigations

made with a view to obtaining a supply from other sources.

Two methods of treating this water for the removal of the excess of

iron have been tried. The first is to bring the water into contact with

metallic iron, when, if the water acts readily upon the iron, an additional

quantity of this substance may be taken up by the water, which, to-

gether with the iron and organic matter originally present in the water,

separates readily, and can then be removed by nitration through sand.
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The success of this method appears to be dependent chiefly upon the

quantity of carbonic acid present in the water to be treated.

The Provincetown water does not always act sufficiently upon the

metallic iron with which it is brought in contact to bring about the

result desired, though the indications are that if water from the tubular

wells only should be used a satisfactory purification of the water could

be effected by this treatment.

Another method of purifying this water is by the application of

aluminum sulphate, which causes the iron to separate from the water,

so that it can practically all be removed by the subsequent filtration of

the water through sand. There is no doubt that by this method the iron

can be successfully removed from the Provincetown water. The objec-

tions to the use of this method are that the hardness of the water may
be increased and that an excessive quantity of the chemical may be used,

so that undecomposed aluminum sulphate may be present in the water

supplied to consumers. "With sufficient care in the operation of the

filters, the presence of alum in the filtered water can .be prevented.

The estimated cost of a purifying plant to purify the water by this

plan, as given by your engineer, is about $13,000, and the annual cost

entailed by the necessary extra pumping, chemicals and maintenance of

the filters is $1,345. Xo estimate of the cost of purifying the water by

the use of iron has been presented, but it would probably not differ

greatly from these estimates.

An investigation has also been made during the past year with a view

to the possibility of obtaining a water supply for the town from some

source likely to furnish naturally a water of good quality. The informa-

tion furnished by test wells sunk in various places in the neighborhood

of the village indicates that it will be impracticable to obtain water of

better quality from any place in this region than is now obtained from

the present wells. East of Provincetown, however, in the higher lands

beyond Moon Pond Meadow and Salt Meadow, in the town of Truro,

the character of the soil appears to be very different from that which is

found in the neighborhood of Provincetown; and the results of analyses

of water from several wells in this region indicate that water of good

quality, free from an excess of iron, can probably be obtained from the

groimd within about l1/^ miles of the village.

Estimates made by your engineer indicate that the cost of necessary

works for taking a supply of water from this region would not exceed

$15,000, and that, if the present pumping machinery should be used,

the cost might be somewhat less than that amount. Moreover, a pipe

line from the direction of Truro will serve a considerable number of

houses at the easterlv end of Provincetown village not row reached by
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the present pipe line, but to serve which an extension of the pipe line

vrill doubtless soon have to be made, especially if a water of good quality

should be introduced.

Comparing the probable cost of the construction and maintenance of

filters with the cost of constructing and maintaining works for taking

water from the ground about 4% miles east of the village, it appears

that the annual cost of a new supply is unlikely to be much, if any,

greater, all things considered, than the cost of purifying the present

supply; and in the long run the cost of the new supply would doubtless

be much less than the cost of purifying the water of the present sources

or of any other source in the immediate neighborhood of the village.

Under these circumstances, it is likely to be for the best interests of

Provincetown to abandon the present supply and take a new supply from

the ground in the direction of jSTorth Truro, if a sufficient supply of good

water can be obtained from the ground in that region; and the Board

would recommend that you put in a number of test wells in the region

indicated, and make a pumping test, by connecting them to a steam

pump and pumping from them for a period of at least two weeks, to

determine the probable yield of the source and the quality of the water.

The Board will assist you in the investigations, if you so request, by

making the necessary analyses of the water, and will give you further

advice when the results of such a test are available.

BtJTLAXD (IXDUSTBIAL CAMP).
July 5, 1906.

To the Board of Prison Commissioners, Mr. Frederick G. Pettigrove, Chairman.

Gextlemex : — In accordance with your request for advice as to a

proposed water supply for the industrial camp at Butland, to be taken

from the ground along the Ware Biver near the camp, the Board has

caused the locality to be examined by one of its engineers and samples

of water from test wells to be analyzed.

Two of the three test wells thus far driven are located on the westerly

side of the river, opposite the camp and south of the junction of the

two branches of the Ware Biver. A sample of water from one of these

wells, which furnished water quite freely, was found to contain iron in

such quantity that it would be objectionable for many uses, while from

the other well no water could be obtained. The third test well is located

in a meadow bordering the easterly side of the main stream, opposite

the camp and a short distance below the point where the stream is joined

by the easterly branch. This well was driven to a depth of about 30 feet,

penetrating a stratum of coarse material from which water could be

obtained very freely, and the results of an analysis show that this water

is of excellent quality for water-supply purposes.
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There appear to be no sources of possible pollution of the ground

water in this neighborhood; and, in the opinion of the Board, while the

information furnished by the tests thus far made is not conclusive, the

indications are that a sufficient supply of good water for the requirements

of the camp and hospital can be obtained from the ground in the

vicinity of this test well.

Salem axd Beverly.
June 7, 1906.

To the Salem Water Board, Mr. Edward X. Reed, Chairman, Salem, Mass.

Gextle}iex :— The State Board of Health received from you on

Nov. 17, 1905, an application for advice with reference to increasing

and improving the water supply of Salem and Beverly, stating that

various possible sources of supply were being investigated, and request-

ing the co-operation of the Board in the examination of certain waters

then under consideration. The results of the investigations were subse-

quently presented by your engineer in two reports, in which various

plans are considered and the following recommendations are made :
—

I recommend as the best, most efficient and economical plan for improving

and increasing the water supply of Salem and Beverly, the filtration at

TVenhani Lake of the present supply as described in the foregoing report.

This is the only plan that is at once sufficient for the needs of the near future,

best adapted for combination with a further additional supply, surely avail-

able and satisfactory, free from chance of water damage suits and suits for

rights of way and needing no legislation to enable you to take water or

land.

I also recommend that before final plans are made for this work an experi-

mental filtration plant be installed in or near one of the pumping stations

where tests may be made to determine the best arrangement of the sand filter

plant for the treatment of this particular water. This experimental plant

should be designed to ascertain the effect of aeration, single and double

filtration, different depths of sand, rates of filtration, etc.

The information obtained in this way will undoubtedly save much more

than its cost in the actual construction of the filters, if indeed it does not

prevent mistakes in the general design.

Tests should also be made to ascertain the effect of storing filtered water

in the light. The results of these tests will aid in the determination of the

question whether or not the reservoirs should be covered. . . .

I estimate that the cost of the experimental work will be from $2,000 to

$3,000.

To properly present the entire subject I believe that the following state-

ment should be made. The plan for a ground water supply in the Miles

River valley provides for a supply of the same quantity at much smaller cost

for construction or for annual maintenance in case a suitable water in suffi-

cient quantity is found.
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It is not made clear by the preliminary tests whether or not the water will

be of satisfactory quality, even if a sufficient quantity is found. As already

estimated, it will cost from $5,000 to $8,000 to determine both questions, with

the possibility, if not the probability, that the results will be against the plan

in respect to the quantity of iron in the water.

There are some reasons already indicated why the filtration plan will be

on the whole more satisfactory than the ground water plan, even if the supply

in the latter proves to be sufficient. I feel that, under the circumstances, it

is not my province to recommend that the ground water tests be made, but

rather that it is for you to decide if the possible economy of such a supply

warrants the expenditure which is required to determine whether the supply is

or is not available. If you should decide that the test be made, it can be

carried on coincidently with the filtration experiments, and the final decision

made when the results are determined.

The plan includes a provision for drawing the water of Wenham Lake

to a level 30 feet below high water if necessary, and for diverting into

the lake or into Longham Reservoir the water from the water-shed of

Beaver and Norwood's ponds, thus increasing the capacity of the works

to about 6,000,000 gallons per day in a dry season, or about 30 per cent,

more than the quantity of water used during the year 1905, which ap-

pears to have been 4,657,000 gallons per day. The question of a further

additional supply after the capacity of the works developed as suggested

has been reached is also considered ; and the results of a general examina-

tion, showing the practicability of supplementing the supply from the

Ipswich River or some of its tributaries, or from the works of the Metro-

politan Water District, are presented.

The Board has carefully considered the reports presented, the results

of the analyses of samples of the water of test wells in the valley of

Miles River and the information available as to the capacity of the pres-

ent sources of supply, the character of their waters and the means pro-

posed for their improvement.

The water of Longham Brook has a high color and contains a large

quantity of organic matter, due to its slow passage through the exten-

sive swamps and meadows on the water-shed; and the water deteriorates

still further after storage in the Longham Reservoir, a shallow basin,

the bottom of which is covered with mud. While the mud could be

removed from the bottom of the reservoir, the investigations of your

engineer show that it will not be practicable to drain thoroughly the

swamps within the water-shed, and the improvement in the quality of

the water obtainable by this means is probably insufficient to warrant

the outlay.

The water of Wenham Lake, up to the time of the introduction of
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the supplemental'}' supply from Longham Reservoir, was usually nearly

colorless and of excellent quality for all the purposes of a public water

supply, and had rarely, if ever, during the time of its use for the supply

of Salem and Beverly, been affected by disagreeable tastes or odors.

Upon the introduction of the water of Longham Reservoir into the lake

the color and quantity of organic matter in the lake water increased

decidedly, and have remained much higher in the years since Longham
water was introduced than previously. During the past year (1905)

a larger quantity of water than usual has been diverted from Longham
Reservoir into Wenham Lake, and the quantity of organic matter present

in the lake water has been higher than ever before.

The water of Beaver and Norwood's ponds, proposed as an additional

source of supply, is also highly colored and resembles closely the water

of Longham Reservoir; and investigations indicate that it would not be

practicable to improve the quality of the water of this source by clean-

ing the ponds or making other improvements in the water-shed.

Under the circumstances, if the discharge of the waters of Longham

Brook into TVenham Lake is to be continued, the Beaver and Norwood's

pond sources subsequently added and large quantities of water from these

sources diverted into the lake, as will be necessary in the future if the

supply of the two cities is to be obtained wholly from these sources, the

quality of the water of the lake is likely to continue to deteriorate and

to be objectionable for domestic uses.

It is probable that the water of the lake could be efficiently purified

by filtration through sand, the color of the water decreased and objection-

able tastes and odors removed so that the water would be satisfactory

for domestic purposes.

The water of "Wenham Lake, before the introduction of water from

Longham Reservoir, as already stated, had very little color and was of

good quality for all the purposes of a public water supply. If the dis-

charge of water from Longham Reservoir into the lake should be dis-

continued, the quality of the water of the latter source would, without

doubt, improve materially and very likely become again as satisfactory

as in the earlier years. It would be necessary, however, in order to

obtain a sufficient supply of water for the cities, either to purify the

water of the Longham Reservoir and of Beaver and Norwood's ponds

or to obtain an additional supply from some other source.

The water of Longham Reservoir and of Beaver and Norwood's ponds

could probably be purified by filtration through artificial sand filters, as

suggested : but, after purification, the water would probably still have

considerable color and be objectionable on this account if supplied directly

to consumers.
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Another method of improving the quality of the water from these

sources would be to apply it intermittently to natural beds of sand or

gravel,— of which there appear to be large areas available for the pur-

pose in the neighborhood of Wenham Lake,— allowing the effluent from

the filters to flow directly into the lake; and it is probable that by dis-

continuing the direct discharge of water from Longham Eeservoir into

Wenham Lake, and allowing it to enter the lake only after filtration

through the soil, the water of the lake would be of good quality at all

times.

The investigations of your engineer show that the only other surface-

water sources from which it is practicable to secure a large additional

supply, aside from the sources now used by other municipalities, are the

Ipswich Eiver and its tributaries; but the waters of the river itself and

of the available tributaries are also very highly colored and contain

large quantities of organic matter and resemble very closely the waters

of Longham Brook and Beaver and Norwood's ponds, and there does

not appear to be any better plan of supplementing Wenham Lake at the

present time than by using the water of the latter sources.

The results of the limited number of tests made with a view to ob-

taining a ground-water supply in the valley of the Miles Biver in the

neighborhood of the outlet of Wenham Lake are, on the whole, unfavor-

able to obtaining a considerable supply of good ground water in this

locality; and it is doubtful, judging from these tests, whether a suffi-

cient additional supply of ground water unaffected by an excessive quan-

tity of iron could be obtained from works in this valley to make it prac-

ticable to dispense with the use of Longham Eeservoir or other surface

sources in connection with Wenham Lake.

In the opinion of the Board, there is some question as to whether the

turning of the water of Longham Eeservoir and Beaver and Norwood's

ponds into Wenham Lake and then filtering the mixed water would give

as satisfactory a supply to consumers as the removal of organic matter

and color from the water of these colored sources by filtration through

the ground before entering Wenham Lake.

The Board would recommend that investigations and tests be made to

determine the area best suited for purifying the water of Longham

Eeservoir and Beaver and Norwood's ponds, and that a plan be prepared

for delivering the water of these sources upon the area selected in such

a manner that the water will filter through a considerable depth of

gravelly soil and remove much of the organic matter and color before

entering Wenham Lake.

When the investigations have been made and the plans and estimates

of cost prepared, the Board will give you further advice in the matter,

if you so request.
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Salem and Beverly— Amendment of Sixes and Regulations.

The rules and regulations adopted by the Board on Dec. 6, 1900, for

the sanitary protection of the water supply of the city of Salem, were

amended by the Board on July 5, 1906, so as to provide for the regula-

tion of boating, fishing, ice cutting, etc., thereafter by the State Board

of Health, instead of the local water board.

Shaeon.
Jan. 4, 1906.

To the Board of Water Commissioners of the Town of Sharon.

Gentlemen : — The State Board of Health received from you on

Dec. 4, 1905, the following communication relative to taking lands for

the protection of the water supply of the town :
—

In accordance with the views expressed in letters of advice from the State

Board of Health to the joint committee on increased water supply of the town

of Sharon, bearing date of March 5, 1903, and June 4, 1903, and in accord-

ance with the unanimous vote of the board of water commissioners of said

town, said board acting under the authority in them vested by chapter 177 of

the Acts of 1883 and chapter 241 of the Acts of 1894, did, upon the twenty-

eighth day of April last, enter upon and take possession of certain lands

and rights therein, in behalf of said town of Sharon, for the purpose of

providing an increased water supply for said town, holding and preserving

the same, and conveying water to the streets thereof, also the right to with-

draw water from all springs and subterranean waters in said land.

We therefore ask your Board to view the lands so taken, as shown upon the

accompanying map, and to consent to the taking of water for domestic

purposes from these lands and to make such examination of said lands and

the waters thereof as may be necessary to advise our board as to the acts

necessary to insure the preservation and purity of such water supply.

The application is accompanied by plans showing lands taken by the

town in the valley of Beaver Hole Meadow Brook above the present

sources of water supply.

In response to the application, the Board has caused the present

sources of supply to be examined by its engineer and has also caused an

examination to be made of the lands indicated upon the plan submitted.

In the communications of the Board to the joint committee on water

supply of the town of Sharon, referred to above, the Board expressed

no views regarding the taking of lands, but advised that tests should

first be made in the valley of Beaver Hole Meadow Brook above your

present wells with a view to obtaining a ground-water supply in that

region.

The wells from which the water supply of Sharon is now being drawn
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proved inadequate for the supply of the town during the past summer,

and it appears that an auxiliary supply has been obtained by drawing

water directly from Beaver Hole Meadow Brook. In the communication

addressed to your board under date of March 5, 1903, the State Board

of Health expressed the opinion that this brook is an unsafe source from

which to take water directly for drinking or other domestic purposes,

and advised that tests be made with a view to obtaining an adequate

supply of water for the town in the valley of the brook above the wells.

In a subsequent communication, dated June 4, 1903, the Board again

advised that you make a test in the valley of Beaver Brook above your

present wells to determine the practicability of obtaining an adequate

supply of good water from the ground in this region.

It appears that no tests have thus far been made in the region indi-

cated or elsewhere, and the Board has no means of determining defi-

nitely whether the necessary quantity of ground water can be obtained

in this region, or its probable quality. Under the circumstances, the

Board is unable to advise you as to the protection of a water supply in

this region or to consent at present to the taking of a supply here. The

Board would again advise that you make tests in the valley of the brook

above your present wells, and when the results of investigations are

available will give the matter further consideration.

Aug. 13, 1906.

To the Committee on Water Supply of the Town of Sharon, Mr. William L. Haskel, Secre-

tary.

Gentlemen : — The State Board of Health has considered your com-

munication relative to the water supply of Sharon and the report of

your engineer submitted therewith, and has caused the location of cer-

tain test wells driven in the valley of Beaver Hole Meadow Brook to be

examined by its engineer and samples of water sent in by you from two

of the wells, located respectively 800 feet and 3,000 feet above your

pumping station, to be analyzed.

The results of the analyses show that the water of the test well

located about 800 feet above the pumping station, while of somewhat

better quality than that of your present sources of supply, has a higher

chlorine than is found in normal waters in this region and shows other

evidences of previous pollution. The water of the well 3,000 feet above

the pumping station is of good quality and unaffected by sewage pollu-

tion. It is understood that this well yielded water freely when pumping

with a hand pump; and, judging from the information as to the char-

acter of the soil penetrated, it is probable that a sufficient supply of water

for all the requirements of the town can be obtained from the ground

in this locality.

In order to determine definitely the probable quantity and quality of

the water to be obtained here, it will be necessary to make a further test
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by putting in a group of wells, connecting them with a steam pump and
pumping from them for at least a week at a rate such as would be neces-

sary for the supply of the town. The variation in the level of the ground
Avater about the wells should be observed during the test, and samples

of water should be collected for analysis at frequent intervals to deter-

mine its quality. When the results of such a test are available, it will

be possible to determine whether it is practicable for the town to obtain

a sufficient supply of good water from the ground in this locality.

It is possible that a supply of good water can be obtained at a point

nearer the pumping station, and the conditions appear to be favorable

for obtaining such a supply in the neighborhood of the bridge over the

brook, 1,800 feet to 2,000 feet above the pumping station. If tests

should show that good water could be obtained in that localitv, a saving

might be effected in the cost of the works; and under the circumstances

the Board would recommend, as the nest step in your investigations,

that you cause test wells to be driven in the neighborhood of the bridge

mentioned and samples of the water to be analyzed. If further tests

should show that good water can be obtained freely from the ground in

that locality, it would probably be best to locate the works there rather

than at the point above.

The Board will, upon application, assist you in further investigations

by making the necessary analyses of water, and will give you further

advice when the results of further tests are available.

Dec. 6, 1906.

To the Committee on Water Supply of the Town of Sharon, Mr. William L. Haskel, Secre-

tary.

Gextlemex : — The State Board of Health received from you on

Nov. 28, 1906, a communication stating that, in compliance with its

recommendation of Aug. 13, 1906, you have had three additional wells

driven in the vicinity of the bridge over Beaver Hole Meadow Brook,

referred to in that communication,— two being above the bridge and

one below, all yielding a fair amount of water, — and requesting advice

as to the quality of the water therefrom ; and in response to this com-

munication the Board has caused the locality to be examined by its

engineer and samples of water from the three test wells in the locality

indicated to be analyzed.

The results of the analyses show that the water of these wells, like

those located farther down the valley and examined last summer, has a

higher chlorine than is found in normal waters of this region, and show

also other evidences of previous pollution, indicating that it is improb-

able that water of good quality can be obtained from this valley without

going farther up stream.

The Board would now recommend that you put in additional wells in
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the region of the extreme upper test well, about 3,000 feet above the

pumping station, and make a pumping test, in the manner recommended

by the Board in the communication of August 13, by putting in a group

of wells in the locality indicated, connecting them with a steam ]3ump

and pumping from them for at least a week and at a rate such as would

be necessary for the supply of the town.

The Board will assist you in making this test by making the neces-

sary analyses of water, if notice is received of the time when the test is

about to begin, and will give you further advice when the results of the

test are available.

SOUTHBRIDGE.
Sept. 6, 1906.

'To the Southbridge Water Company, Southbridge, Mass.

Gentlemen : — Complaint has been made to this Board of the objec-

tionable quality of the water supplied recently to the town of Southbridge

from the works of the Southbridge Water Company, and the Board has

caused an examination of the sources of supply to be made by its

engineer.

It appears from this examination that the objectionable condition of

the water was probably caused by the flooding of the bottom of the new

storage reservoir on Hatchet Brook early in the present year. The area

to be flowed by this reservoir has not yet been properly prepared for the

storage of water and contains numerous stumps and large quantities of

peaty soil, from which the water evidently took up an excessive quantity

of organic matter. It is understood that the work of construction of

this reservoir has not yet been fully completed; and the Board would

advise that no more water be stored in this basin until it has been thor-

oughly prepared for the purpose by the removal of the stumps, soil and

other organic matter, as advised by the Board in the communication

dated June 29, 1905, a copy of which is attached hereto.

South Hadley.
Aug. 2, 1906.

To the Board of Water Commissioners of Fire District No. 1 of the Town of South Hadley.

Gentlemen :— The State Board of Health received from you on July

9, 1906, an application for advice as to a proposed plan of preventing

the pollution of Buttery Brook, one of the sources of water supply of

South Hadley; and subsequently two plans were submitted, one show-

ing the location of the various dwelling houses, barns and out-buildings

from which the brook is polluted, and the other a plan designed to

remedy the objectionable conditions which now exist.

In response to this application, the Board has caused the locality to

be examined by its engineer and has considered the plans and informa-
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tion presented. While the limits of the water-shed of Buttery Brook
are somewhat indefinite, an examination shows that a large portion of

the settlement known as Fairview is situated in the valley of the brook,

and that many privies and sink drains are located in close proximity to

the stream or its tributaries. The remedy proposed for these objection-

able conditions is to lay a pipe to take the flow of the brook from the

outlet of the extensive swamp just above Fairview, in which Buttery

Brook takes its rise, to a point below Abbey Street, and to fill the brook

in the region through which the pipe line passes with sand or gravel.

"While the soil in the valley of Buttery Brook below the swamp at the

upper end of its water-shed is sandy and porous to a considerable depth,

it is very doubtful whether all of the water falling upon this portion of

the water-shed would filter through the ground to the stream below

Fairview; and it is improbable in any case that many of the more ob-

jectionable pollutions in the valley of this brook could be eliminated

in this way.

It is impracticable, in the opinion of the Board, to protect this source

adequately either by the construction of a sewerage system or by the

enforcement of sanitary rules and regulations, unless many of the dwell-

ing houses and out-buildings nearest the brook or its feeders should be

removed.

While the value of many of these places may be comparatively small,

the aggregate cost to the district of acquiring a sufficient number of

them to prevent the further pollution of the brook would probably be

large.

In the opinion of the Board, the most efficient method of obtaining

from this source water which will be safe for drinking will be to filter

it through sand. It appears that the pressure under which water is

now supplied to the district is already less than desirable, and, under

the circumstances, it will probably be necessary to locate the filters above

the present reservoir. While the cost of the construction and the effi-

cient maintenance and operation of suitable filters will be large, there

does not appear to the Board any other practicable way of securing from

this source water which will be safe for drinking.

It may be practicable to obtain a new source of supply which will

furnish water of good quality at less expense than would be required

to purify the water of Buttery Brook or render it satisfactory in any

other way, and in that case it might be best to discontinue the use of

Buttery Brook.

When you have prepared plans for filtering the water of Buttery

Brook, the Board will advise you concerning them, if you so request;

and, should you decide to investigate other possible sources of supply,
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the Board will give you such assistance as it can by making the neces-

sary analyses of the water of available sources.

The Board would advise that you take measures without delay to pre-

vent, so far as possible, the direct pollution of Buttery Brook or any of

its feeders, and that a careful supervision of the source be exercised

while its use is continued.

Spencer (E. Jones and Company).
Feb. 1, 1906.

To Messrs. E. Joxes & Co., Spencer, Mass.

Gentlemen : — In response to your request of Dec. 15, 1905, for an

analysis of the water of a well at your factory in Spencer, which you

state is used by the employees and families near by as a source of drink-

ing water, the Board has caused the well and its surroundings to be ex-

amined and samples of its water to be analyzed.

It appears, from the information furnished the Board, that the well

is 565 feet in depth, all but the upper 10 or 12 feet being in rock.

There are sources of pollution at no great distance from the well, but

the results of the analyses, which differ in some respects from those of

good ground waters, do not show evidence of serious pollution. Under

the circumstances, the Board is unable, from the investigations thus far

made, to recommend the use of this water for drinking.

It is understood that the water is used for washing and other pur-

poses in the factory; and the Board will make further analyses from

time to time if you will furnish the samples, and will give you further

advice as to the quality of the water for drinking when the results of

further tests are available.

Springfield.
Jan. 4, 1906.

To the Board of Water Commissioners of the City of Springfield.

Gentlemen : — The State Board of Health received from you on

Xov. 1, 1905, an application for advice with reference to a proposed

water supply for the city of Springfield, containing the following out-

line of your proposed plans :
—

On Oct. 30, 1905, the city council of Spring-field voted unanimously to

petition the legislature for an act to take the waters of Westfield Little

River, so called, as a source of water supply for the city of Springfield.

The Westfield Little River is a branch entering the Westfield River just

below the village of TVestfield.

It is proposed to take the water at some point on that stream which would

afford by a gravity flow ample pressure in the city of Springfield. It is

proposed to build sufficient storage reservoirs to equalize the flow of the

stream sufficiently for the supply of the city of Springfield.
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The method of diversion is through a conduit and tunnel to a filter site

above West Parish in the town of TVestfield, and from thence to the city of

Springfield by means of a pipe line.

This plan is outlined in a report by Mr. Allen Hazen, C.E., dated May 1,

1905, printed in pamphlet form and made a part of this application. The

charts in this report indicate the comparative elevations and location of the

various proposed works and the outline and survey of the proposed main

reservoir.

These are not submitted as detailed plans, nor as the adopted means of

procedure, but merely as information regarding the possibilities of the de-

velopment of this water-shed.

The board of water commissioners at the present time desire your advice

as to whether this source of supply is a suitable and appropriate one for the

city of Springfield.

The Board has caused the water-shed of Little Eiver to be examined

by its engineer, and has considered the plan presented and the results

of analyses of samples of water from the Westfield Little Eiver collected

and sent in by you during the past year.

The results of the analyses of samples of water collected between May
11 and Oct. 1, 1905, and of samples collected in the summer of 1893,

show that the water is soft and generally of good quality for the pur-

poses of a public water supply. At times, however, especially after heavy

rains, the water is highly colored and contains considerable organic mat-

ter derived from swamps on the water-shed.

It is practicable to improve the quality of the water considerably and

reduce the color and quantity of organic matter by the drainage of the

swamps, and the water would also doubtless improve further upon stor-

age in a properly prepared reservoir. If a reservoir of large capacity

should be constructed below the junction of Borden and Pebble brooks,

as proposed, and should be prepared for the storage of water by the

removal of all the soil and organic matter from the area to be flowed,

a water of good quality could without doubt be obtained from this

source. The water-shed contains a very small population, but a few

buildings are so situated that polluting matters from them are likely

to enter the streams at the present time. The source can easily be pro-

tected from pollution by purchasing and removing the more objection-

able places and by exercising an efficient police control of the water-

shed. If the water should be filtered, as suggested, a further reduction

in the color and quantity of organic matter could be effected; and, with

proper filters, a water of excellent quality could be supplied from this

source at all times.

The quantity of water which the proposed source can be developed to

yield will depend upon the capacity of storage reservoirs which can be
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constructed within its water-shed. There are practicable sites for reser-

voirs of such capacity that the source can be made to yield enough water

for the requirements of the city for a long time in the future, probably

for thirty years at least, judging from the present rate of growth and

use of water; and when the capacity of the source has been reached it

will doubtless be feasible to obtain an additional supply from some of

the other water-sheds in this region.

In a communication to your board last year this Board advised the

city to make a thorough investigation of the cost of taking a water supply

from the East and Middle branches of the Westfield Eiver, as well as

from the Westfield Little Eiver. The quality of the water of both the

East and Middle branches of the Westfield Eiver is somewhat better than

that of the Westfield Little Eiver, and a little larger supply could be

obtained from the Middle Branch and a much larger supply from the

East Branch than from the Westfield Little Elver, while the cost of the

works, so far as could be judged from the information then available,

might be no greater, and possibly less in the case of at least one of these

branches, than the cost of works from the Westfield Little Eiver; but

it does not appear that a further investigation of these sources has been

made.

While it is probable, in the opinion of the Board, that at least one,

and probably both, of these sources possess advantages as regards the

quantity and quality of water available, and possibly also in the case

of one of the sources as to cost, there is no doubt that an ample supply

of good water for the requirements of Springfield for many years in the

future can be obtained from the Westfield Little Eiver at reasonable

cost; and, in the opinion of the Board, this stream is an appropriate

source of water supply for the city of Springfield.

In considering the possible needs and interests of other cities and.

towns in this region with reference to water supply, the Board finds

that the Westfield Little Eiver will probably be the most appropriate

source from which to supplement the supply of the town of Westfield,

when a further supply for that town becomes necessary. It does not

appear that any records are kept of the quantity of water now used by

the town of Westfield, but, judging from the quantity of water used by

similar communities, the present sources of supply of that town are

capable of furnishing more than twice the quantity of water now re-

quired; and it is practicable to increase further the capacity of the pres-

ent sources by the construction of an additional reservoir, so that they

will be capable of furnishing an ample supply of water for this town for

a very long time in the future, probably as long as the Westfield Little

Eiver will furnish a sufficient supply of water for the city of Spring-

field. The Board is of the opinion, however, that the right to the use
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of the water from Little Kiver should not be granted to the city of

Springfield to the exclusion of the town of "Westfield when a further

supply of water shall be required by the latter town beyond the capacity

of the present sources, reasonably developed.

Aug. 2, 1906.
To the Board of Water Commissioners of the City of Springfield.

Gentlemen:— The State Board of Health has considered }-our re-

quest for an examination of Chapin, Loon and Five Mile ponds, and

advice as to their fitness for use as sources of drinking water supply dur-

ing the period when the use of the water of Ludlow Eeservoir is inad-

visable, and has caused the ponds and their surroundings to be examined

by its engineer.

Attention has been called to the possibility of pollution of Five Mile

Pond by matters falling from the cars of. the Boston & Albany Eailroad,

and to the possible pollution of Loon Pond by a drain which receives

surface and subsoil water from beneath the bridge of the Boston & Albany

Eailroad and discharges into the upper end of that pond.

It is suggested that any water which might flow into Five Mile Pond

through the gutter along the southerly side of the railroad track east of

the pond can be diverted without special difficulty into the northerly

part of the pond, whence it could reach the intake of the Springfield

water works only by filtering through the ground or the gravelly em-

bankment of the railroad. It is also suggested that the embankment of

the railroad might be raised along its southerly side where it passes

through the pond, and such water as may flow off the roadbed be diverted

to porous land on the westerly side of the pond, whence it could enter

the pond only after filtration for a long distance through the ground.

In the opinion of the Board, these changes would dispose of any pos-

sible danger that may exist of the serious pollution of the water of Five

Mile Pond by matters falling from the railroad cars.

The water of the drain entering Loon Pond does not show evidence

of pollution, but it appears possible to discharge it upon a filter bed

formed of porous material in the neighborhood of its outlet; and if

this should be done, any possible clanger of the serious pollution of the

water of Loon Pond by this drain would be prevented. Pollution of the

waters of the ponds by the employees at the pumping stations can easily

be prevented, and pollution by visitors can be prevented by maintaining

efficient inspection of the shores, as the Board is informed is being done

at present.

Dec. 6, 1906.

To the Board of Water Commissioners of the City of Springfield.

Gentlemen : — The State Board of Health has considered your ap-

plication for the approval of certain plans for taking an additional water
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supply from the Westfield Little River, and has caused the locality to

be examined by its engineer.

The plans provide for diverting the water of the Little River at a

point in the gorge, so called, where the elevation of the bottom of the

river appears to be more than 400 feet above sea level, and conveying it

through a tunnel to filters to be located above the village of West Parish,

thence through a 38-inch steel pipe to a distributing reservoir to be

located on Proven Mountain and to have a present capacity of at least

15,000,000 gallons, from which it will flow to the city through a pipe

42 inches in diameter, delivering the water into the present pipe system.

The plans show locations for two storage reservoirs within the Little

River water-shed: one on the main stream, to be known as the Cobble

Mountain Reservoir, and another on Borden Brook, to be known as the

Borden Brook Reservoir.

The plan in general is designed to develop in the beginning a supply

of about 15,000,000 gallons from the Little River water-shed; and it is

probable that reservoirs can be constructed within the water-shed at

either of the locations suggested, of sufficient size to secure that quan-

tity of water at all times. The pipe line from the filters to the Proven

Mountain Reservoir, as shown on the plan, is sufficient to carry some-

what more than 15,000,000 gallons per day; and the capacity of the pipe

line from the reservoir to the city is larger.

The Board, having considered the plans presented, approves the loca-

tion of the proposed reservoirs, the location of the proposed filters and

the plans presented for conveying water from below the proposed filters

to the city of Springfield. The plans of the works for storing and filter-

ing the water are not included in these plans.

The plans presented as above are two in number, and bear the follow-

ing titles :
" Sheet No. 1. Springfield Water Works. Little River Sup-

ply. General Plan showing Proposed Source and Manner of Utilizing

it. October 5, 1906." " Sheet No. 2. Springfield Water Works. Little

River Supply. Cobble Mountain Reservoir to' Petersons, showing General

Location of Proposed Structures. October 5, 1906."

Springfield (Kibbe Brothers Company).
July 5, 1906.

To the Kibbe Brothers Company, Springfield, Mass.

Gentlemen : — In response to your request for an examination of a

driven well used as a source of water supply in your factory in Spring-

field, the Board has caused the well and its surroundings to be examined

and samples of the water to be analyzed.

The results of the analyses do not show that the water is being seri-

ously polluted at the present time, but it is excessively hard; and, in
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view of the fact that the well is located in the densely built-up portion

of the city where the ground water is exposed to pollution, the Board

would recommend that its further use for drinking be discontinued.

Stoughtox (AVells).
Nov. 1, 1906.

To the Board of Health of the Town of Stoughton.

Gentlemen: — In response to your request of Oct. 11, 1906, for an

examination of the water of certain wells in Stoughton and advice as

to its quality, the Board has caused three wells indicated by you— one

located at Upham's Corner, at the intersection of Lincoln and Pleasant

streets, a second near the standpipe, and a third on the property of the

Stoughton Eubber Company— to be examined by one of its engineers

and samples of their waters to be analyzed.

The waters of all of these wells show decided evidence of serious

pollution by sewage, and, in the opinion of the Board, cannot be re-

garded as safe for drinking.

SWAMPSCOTT (MOOSE HlLL SpBIXG) .

Oct. 4, 1906.
To the Board of Health of the Town of Swampscott.

Gentlemen : — The State Board of Health, in accordance with a re-

quest from the board of health of the city of Lynn, has caused an exam-

ination to be made of Moose Hill Spring and its surroundings in Swamp-

scott and a sample of the water to be analyzed.

The results of the examination show that the spring is located in a

thickly populated district, and the analysis shows that it is highly pol-

luted. The Board would recommend that measures be taken to prevent

the further use of the water of this spring for drinking.

Swampscott (E. B. Geeexleap).
Dec. 6, 1906.

To Mr. E. B. Greexleaf, 16S Chestnut Street, Lynn, Mass.

Deae Sie : — In response to your request of Xov. 23, 1906, for an

examination of the water of a spring in Swampscott from which you

propose to take water to sell to the public for drinking, and advice as to

its quality, the Board has caused the spring and its surroundings to be

examined and a sample of the water to be analyzed.

The results of the analysis show that the water entering the spring

has been polluted and not thoroughly purified in its subsequent passage

through the ground.

The Board cannot recommend the use of this water for drinking, but

will make a further examination of the source next spring, if you so

request, to determine whether any change has then taken place in the

quality of the water.
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Taunton".

The rules and regulations adopted by the Board in June, 1902, for

the sanitary protection of the water supply of Taunton, were amended

by the Board on July 5, 1906, so as to provide for the regulation of

boating, fishing, ice cutting, etc., thereafter by the State Board of Health,

instead of the local water board.

Wakefield.
Deo. 6, 1906.

To Mr. George H. Maddock, Chairman of Committee on Purchase of Land for the Protec-

tion of the Water Supply of Wakefield.

Dear Sir :— In accordance with the request of your committee for

advice as to the advisability of the town of Wakefield purchasing cer-

tain lands along the westerly side of Crystal Lake, extending southerly

from the neighborhood of the pumping station, for the purpose of pre-

venting the pollution of the water supply, the Board has caused the

locality to be examined by one of its engineers and has considered the

plan presented and the necessity or desirability of the town controlling

the land in question.

The area which it is proposed to take extends along the lake shore for

a distance of about a quarter of a mile, and extends back from the shore

a maximum distance of between 500 and 600 feet. All of the land is

within the water-shed of the lake and most of it slopes quite steeply

down to its shore. There can be no question as to the danger of direct

pollution of the lake if buildings should be constructed on these lands,

and this pollution would enter the portion of the lake adjacent to the

pumping station. In the opinion of the Board, it is necessary for the

town to control the lands along this shore of the lake in order to ade-

quately protect the purity of the water, and the Board would recom-

mend the town to secure and retain control of the whole area here

indicated during the time that the lake is used as a source of water

supply.

Waltham (Judson L. Thomson Manufacturing Company).

March 1, 1906.
To the Judson L. Thomson Manufacturing Company, Waltham, Mass.

Gentlemen : — In response to your request for an examination of

the water of a well at your factory from which you wish to supply water

to the operatives for drinking, the Board has caused the well and its

surroundings to be examined by one of its engineers and samples of its

water to be analyzed.

The results of the analyses show that the water is excessively hard
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and contains a larger quantity of organic matter and bacteria than are

found in good well waters, and, in the opinion of the Board, is unsafe

for drinking.

Waylaxd.
Sept. 6, 1906.

To the Board of Water Commissioners of the Toicn of Wayland.

Gentlemen :— Complaint having been made to the State Board of

Health that the quality of the water supplied from the works of the

village of Cochituate is very objectionable on account of a disagreeable

taste and odor, the Board has caused the sources of supply to be ex-

amined and has considered the results of numerous analyses of samples

of this water.

It appears that water- can be taken either directly from the reservoir

or from a filter-gallery near the reservoir. The water of the reservoir

itself is highly colored and contains a large amount of organic matter,

and the results of this and previous examinations show that it is often

objectionable for drinking on account of the disagreeable taste and odor.

The filter-gallery is located close to the shore of the reservoir, and the

water which enters it comes principally from the reservoir by filtration

through the ground. The purification of the water in its passage through

the ground is not thorough, and it is affected, usually, by the presence

of an excessive quantity of iron, which renders it very objectionable for

many domestic purposes.

As you have already been advised in a previous communication from

this Board, the water in the filter-gallery cannot be improved by any

changes that it is practicable to make either in the reservoir or in the

filter-gallery itself. The water of the reservoir might be improved by a

thorough cleaning of the bottom and the removal of all mud and other or-

ganic matter therefrom, and by the drainage of swamps on the water-shed

;

but the cost of thoroughly cleaning this reservoir would be considerable,

and it would probably be impracticable to do this work unless a supply for

the town should be secured, temporarily, at least, from some other source.

It would probably be better for the town to abandon the present reser-

voir and filter-gallery and secure a supply from a new source, and the

Board would advise that investigations be begun with a view to obtain-

ing a supplv of water of good quality from some other source than the

one now used.

Wellesley (Wellesley College).
Oct. 4, 1906.

To Miss Ellen F. Pexdletox, Dean, Wellesley College, Wellesley, 2Iass.

Dear Madam:— In accordance with your request of Sept. 26, 1906,

the State Board of Health has caused a group of tubular wells on the

Wellesley College grounds, used as the source of water supply, to be ex-

amined by one of its engineers and samples of the water to be analyzed.
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The results of the analyses show that the quality of the water is about

the same as it was in December, 1905, and that it is at present of good

quality for drinking purposes.

Examinations of this water should be made from time to time, in order

that any deterioration may be detected, since there are possible sources

of pollution in the region of the wells which may in time affect the

quality of the water.

Westboeough.
Mabch 21, 1906.

To the Board of Water Commissioners of the Town of Westborough.

Gentlemen : — The State Board of Health received from you on Feb.

21, 1906, an application for advice as to certain proposed changes in the

system of filtration and storage of water for the supply of the town of

Westborough, accompanied by plans and a report by your engineer show-

ing the character of the proposed works.

It appears that at the present time the water supply of the town is

obtained from the lower basin of Sandra Pond, into which enough water

filters from the upper basin through the gravelly soil between them to

furnish all of the water now used by the town, the high-water level of

the upper basin being about 8 feet above that of the lower basin. The

water of the upper basin, which is shallow, contains at times an exces-

sive quantity of organic matter, but it is well purified in its passage

through the ground before entering the lower basin. The water of the

latter source, however, is exposed to light and is affected at times by

growths of organisms which give the water a disagreeable taste and odor.

The plan now presented provides for the construction of filter-galler-

ies between the upper and lower reservoirs, to collect the water which

now filters into the lower reservoir; and, in connection with this plan,

it is proposed to raise the upper reservoir about 1 foot.

The filter-galleries, as shown upon the plan, are to be constructed in

nine sections, each 5 feet in width and 7 feet in height, with their bot-

toms 8 feet below the level of the lower reservoir, so arranged that each

one of them can be separated from the others if necessary and its use

discontinued by closing a gate. The total capacity of these galleries is

100,000 gallons, which is expected to be sufficient to provide for fluctua-

tions in the draft of water through the day.

Several test wells have been driven in the area between the reservoirs,

to obtain information as to the character of the soil, and samples of

water from some of the wells have been analyzed.

The Board has caused the locality to be examined by its engineer and

has considered the plan presented.

The soil in the area between the upper and lower reservoirs, as shown
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by the test wells, is coarse and porous; and the ground water in this

area, so far as could be judged from the samples examined, is of good

quality. It is impracticable to determine beforehand how large a pro-

portion of the water filtering out of the upper reservoir will be collected

by the proposed new filter-galleries, but it seems probable that the quan-

tity will be approximately the same as that which is now collected in the

lower basin. In any case, it would doubtless be practicable, by extend-

ing the galleries, to intercept all of the ground water which now enters

the lower basin.

The yield of the lower basin in former years appears not to have been

sufficient for the requirements of the town at all times, but since cer-

tain measures were taken to restrict waste and to meter the water sup-

plied to consumers, the lower basin has furnished all of the water re-

quired; and it is probable that, with the added storage in the upper

reservoir that will be obtained by raising its level as proposed, a sufficient

supply for the town, including the insane hospital, can be obtained from

these sources. Additional filter-galleries can be built if necessary; and

it appears to be practicable, if the supply should prove inadequate, to

divert into the upper basin the waters of a stream flowing in an adja-

cent water-shed west of your present source, and thus increase materially

the quantity of water available.

Considering the circumstances, the Board is of the opinion that the

plan presented is a practicable and satisfactory method of obtaining a

supply of good water for the town of vVestborough, including the West-

borough Insane Hospital, if the latter institution should be supplied in

future from the water works of the town.

The Board would advise that the town provide a meter or some other

suitable means of measuring all of the water used, and that records be

kept both of the quantity of water used and of the height of water in

the reservoirs and filter-galleries, in order that unnecessary use or waste

of water may be detected and restricted and the sources enlarged when

the records indicate that an enlargement has become necessary.

TVestborough (Insane Hospital).
Aug. 2, 1906.

To the Board of Trustees of the JVestborough Insane Hospital, George S. Adams, M.D.,

S "/" rintendent.

Gentlemen:— The State Board of Health received from you on

July 12, 1906, an application requesting its advice as to a proposed

water supply for the Westborough Insane Hospital, accompanied by

plans which provide for taking the water from the open channel of the

Wachusett Aqueduct at a point about 750 feet below the lower end of
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the covered channel and conveying it through a 12-inch pipe ahout a

mile in length to a pumping station, from which the water is to be

pumped a further distance of about 3,600 feet to the present water tower,

whence it is to be distributed to the hospital buildings.

The Board has caused the locality from which it is proposed to take

the supply to be examined by its engineer, and has considered the plans

presented. The Wachusett Aqueduct conveys water from the Wachusett

Eeservoir to the Sudbury Eeservoir, and under all ordinary conditions

the hospital would obtain under the proposed plan an ample supply of

water, the quality of which would be practically the same as that of the

Wachusett Eeservoir. It is necessary at times, however, to shut off the

flow of water through the aqueduct, especially for the purpose of clean-

ing it, and at such times the quality of the water obtainable at the point

at which it is now proposed to take it for the supply of the hospital

would be likely to be very different from its ordinary character. Water

used in cleaning the upper portions of the aqueduct may be discharged

through waste gates at various points; but the water used in cleaning

the lower section, about a mile in length, must be discharged into the

open channel and must pass the point from which the supply of the

hospital would be drawn, and at such times the quality of the water

would be objectionable. Moreover, the outlet of the main drainage

system of a large swamp discharges into the aqueduct a short distance

below the intake, and when the flow into the aqueduct is cut off the

water obtainable by the hospital might come largely from this swamp.

In order to provide a supply of water for the institution at times when
water cannot be obtained from the aqueduct, or when the water from that

source may be objectionable for any reason, it is proposed to maintain

the present works for taking water from a system of driven wells near

the northerly end of Chauncy Pond. The water of these wells contains

an excessive quantity of iron, which makes it disagreeable for drinking

and objectionable for many other purposes; and it is to avoid the use

of this water, or of water taken directly from Chauncy Pond, the qual-

ity of which is also unsatisfactory, that the new works are to be con-

structed.

While the results of investigations made some time ago with a view

to obtaining a supply of water for the hospital from the ground in the

neighborhood of Chauncy Pond were not favorable, these investigations

do not appear to have been sufficiently thorough to show definitely

whether or not it is practicable to obtain a satisfactory water supply

for the institution in that way.

If a good ground-water supply could be obtained in this region, it

would not only be superior in quality to that obtainable from the aque-
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duct, but the cost of supplying water to the institution in that way would

doubtless be much less; and, with its present information, the Board is

unable to advise that the source of supply now proposed is the most

appropriate one for the use of the Westborough Insane Hospital.

The aqueduct water is of good quality, however, under all ordinary

circumstances; and if provision shall be made for obtaining a supply of

good water for use at times when water cannot be obtained from the

aqueduct, or when its quality is unsatisfactory, there would be no objec-

tion, from a sanitary point of view, in the opinion of the Board, to taking

a supply from the aqueduct by the plan now proposed.

Sept. 6, 1906.
To the State Board of Insanity, Owen Copp, M.D., Executive Officer.

Gentlemen :— The State Board of Health received from you on

Aug. 18, 1906, a communication requesting advice as to a modified plan

for supplying Westborough Insane Hospital with water from the aque-

duct of the metropolitan water works, which provides for taking an

auxiliary supply from the works of the town of Westborough for use at

such times as it may be necessary or desirable to shut off the aqueduct

supply ; and it is further stated that the water commissioners are willing

to furnish water to the hospital at such times.

The Board has considered the plan presented, and is of the opinion

that a supply of good water for the Westborough Insane Hospital can

be obtained under the plan presented, provided the works for supplying

water from the water-supply system of the town of Westborough, the

size and capacity of which are not indicated, are made adequate for the

requirements of the hospital whenever the supply from the aqueduct

may be shut off.

West Bridgewatee (Howard Seminary).
Aug. 2, 1906.

To Mr. Andrew J. Bailey, of the Board of Trustees of Howard Seminary.

Dear Sir : — In response to your request of July 18, 1906, for an

examination of the water of a well located on the grounds of the Howard

Seminary in West Bridgewater, from which the supply of drinking water

for the seminary is taken, the Board has caused the well and its sur-

roundings to be examined and a sample of the water to be analyzed.

The results of the analysis show that the water contains iron in such

quantity as to make it turbid and give it a noticeable color; but it is

evidently unaffected by sewage pollution, and, in the opinion of the

Board, is safe for drinking. Waters affected by an excess of iron are

objectionable for domestic use, and it is desirable that a water of better

quality be obtained for the use of the seminary when practicable.
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Westford.

March 8, 1906.

To the Board of Selectmen and the Water Supply Committee of the Town of Westford.

Gentlemen : — The State Board of Health has considered your ap-

plication for advice with reference to a proposed water supply for the

town of Westford, to be taken from the ground near the edge of a

meadow west of the Nashua, Acton & Boston Railroad and north of

the road leading from Forge Village to Westford Centre, and has caused

samples of water from test wells in this locality to be analyzed.

The results of the analyses show that the water of these wells is of

good quality for all the purposes of a public water supply.

The tests do not show definitely the character of the soil in which the

wells were driven, but water could be pumped from them freely with a

hand pump, and the soil appears to be favorable, judging from surface

indications, for yielding water freely to wells or other suitable collect-

ing works in this region. The tests are too limited, however, to enable

the Board to advise you definitely that a sufficient quantity of water of

good quality for the supply of Westford can be obtained from the ground

in this region; and the Board would advise that, before finally deciding

upon the location of works for obtaining a water supply for the town,

you drive a number of additional wells in this region and connect them

together, and pump from them for a period of several days at a rate such

as will be necessary for the supply of the town.

If you decide to make such a test, the Board will, upon application,

analyze samples of the water from time to time during the progress of

the test, and will then advise you as to whether the source is a suitable

one for the supply of Westford. The Board would again advise that in

further investigations you secure the assistance of an engineer of ex-

perience in matters relating to water supply.

Weston (Weston Athletic Association).

Sept. 6, 1906.

Mr. Edward B. Field, President, Weston Athletic Association, Weston, Mass.

Dear Sie : — In response to your request for an examination of the

water of the Weston swimming pool and the filter used in connection

therewith, and advice as to a remedy for the objectionable turbidity and

color of the water, the Board has caused the locality to be examined and

samples of the water to be analyzed.

It appears from this examination that the swimming pool holds

about 4.2,000 gallons of water, and is situated in an enclosure surrounded

by a fence, but open freely to the sunlight, and that it is the intention
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to purify the water in the pool about twice a week. The water used is

supplied from the works of the Weston Aqueduct Company, which de-

rives its water from tubular wells, and the water supplied to the swim-

ming pool is clear and nearly colorless and contains but little organic

matter. After standing in the pool, however, the water acquires the

turbidity and greenish color complained of; and the examination shows

that this is caused by the presence of enormous numbers of a certain

microscopic organism, one of the kinds which are known to grow in great

abundance in ground waters when exposed to the light.

The filter now used for the purification of the water of the tank has

an area of 180 square feet, and is entirely inadequate properly to purify

the water of the tank. The present method of drawing water out at

one end of the pool, passing it through the filter and delivering it back

at the other end, results in filtering only a portion of the water, and the

filtered water under present conditions doubtless assists in maintaining

the growth of organisms in the tank. Moreover, this filter is not of

sufficient capacity to make it practicable to filter the water properly

before discharging it into the adjacent stream, which is a tributary of

the Cambridge water supply.

In response to a previous communication relative to the construction

of this swimming pool, the Board, on Aug. 3, 1905, advised you that in

order to obtain satisfactory results in the purification of the water of the

swimming pool the filter should have an area of at least 2,000 square

feet and a depth of 5 feet of filtering material, and that the water should

not be applied at a greater rate at any time than 3,000,000 gallons per

acre per twenty-four hours. A copy of this communication is enclosed

herewith.

The Board would recommend that you install a filter of at least the

area already advised: and if, in connection with this filter, you should

provide a tank of sufficient capacity so that the swimming pool can be

completely emptied each time it is drawn off, and all of the water filtered

before being returned to the pool, it is probable that the objectionable

conditions caused by the growths of organisms will be less noticeable

than at the present time. Such a filter, operated at a rate no greater

than 3,000,000 gallons per acre per day, is necessary in any case in

order to purify the water when it is discharged into the neighboring

water course. The auxiliary tank need not be as large as the capacity

of the pool, since much of the water and probably the greater portion

can be drawn directly upon the filter, provided the outlet is suitably

controlled.

Even with such a filter, it is questionable whether the growths of

organisms will not still be objectionable. Such growths can probably be
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prevented by covering the swimming pool and excluding the light, but

it will probably be more satisfactory to renew the water frequently and

wash out the tank at each change of water.

Weston (F. H. Hastings).
Oct. 4, 1906.

To Mr. F. H. Hastings, Weston, Mass.

Deae Sir : — In response to your request of September 13 for an ex-

amination of the water of a well in "Weston from which you propose to

take water for the supply of certain dwelling houses near Kendal Green,

the Board has caused the well and its surroundings to be examined and

samples of the water to be analyzed.

At the time these examinations were made the water was turbid and

colored and contained a much larger quantity of organic matter than is

found in good well waters. The results of the analyses indicate that the

water entering the well has at some time been polluted, but under the

existing conditions there appears to be no practicable way of determining

definitely the probable quality of the water until the well has been com-

pleted and a considerable quantity of water drawn from it. While it

is probable, judging from the results of the recent analyses, that the

water entering the well is affected by the sewage deposited upon or in

the ground at the dwelling houses near by, it is possible that the water

will be so thoroughly purified in its passage through the ground that

it may safely be used for drinking.

If you decide to complete the well, the Board will make a further ex-

amination of it if you so request.

West Springfield.
March 3, 1906.

To the Board of Water Commissioners of the Town of West Springfield.

Gentlemen : — The State Board of Health received from you on Feb.

10, 1906, an application requesting the approval by the Board, under the

provisions of section 3 of chapter 333 of the Acts of the year 1905, of

the taking, for the protection of the purity of certain proposed sources

of water supply, of certain lands located on both sides of Bear Hole

Brook in the town of West Springfield, and extending about 4,800 feet

down stream from Massasoit Spring, so called, and up stream to the

vicinity of Bradley Street, about 3,400 feet above said spring, the area

to be taken being described in the application and shown upon plans

submitted therewith.

Acting under the authority of the statute above referred to, the State

Board of Health gave a public hearing at its office, room 143, State

House, Boston, on Thursday, March 1, 1906, at 11.30 o'clock, notice of
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the hearing having been given by publication in three newspapers cir-

culating in West Springfield. At this hearing no person appeared to

object to the taking of the lands described.

The Board, having considered the proposed plans, hereby approves the

taking of the lands shown upon a plan entitled :
" Town of West Spring-

field. Plan of Proposed Land Taking to Protect Purity of Bear Hole

Supply. Scale 1 inch = 300 Feet. February 6, 1906. F. A. Barbour,

Consulting Engineer, Boston, Mass. " ; said lands being bounded, meas-

ured and described as follows :
—

A certain parcel lying on the westerly side of Great Plains Road, so called,

in the Town of West Springfield, owned by Belle C. Tourtelotte et al., bounded

and described as follows : beginning at a point on the westerly side of Great

Plains Road, so called, at its intersection with the division line between
" Mountview Park " and the property herein described, thence 1ST. 77° 17' W.
a distance of 639.55 feet to land of Dexter E. Tilley; thence N. 32° 33' W., a

distance of 303.45 feet by land of said Tilley; thence N. 66° 23' W., a dis-

tance of 363.37 feet to an old pipe; thence S. 25° 01' W., a distance of 396.15

feet to an old pipe; thence S. 24° 40' W., a distance of 189.65 feet to an old

pipe; thence S. 48° 07' E., a distance of 24.1.56 feet; thence S. 48° 52' W., a

distance of 2S7.36 feet; thence S. 77° 47' 30" W., a distance of 37.50 feet;

thence S. 50° 28' W.. a distance of 77.38 feet; thence S. 31° 43' W., a dis-

tance of 361.77 feet; thence S. 14° 12' 30" W., a distance of 87.66 feet; thence

S. 28° 29' W., a distance of 174.30 feet; thence S. 2° 58' W., a distance of

193.40 feet; thence S. 27° 46' E., a distance of 76.18 feet; thence S. 4° 18' W.,

a distance of 258.42 feet; thence S. 12° 56' W., a distance of 225.55 feet;

thence S. 23° 52' W., a distance of 190.39 feet; thence S. 4° 03' W., a dis-

tance of 60.80 feet; thence S. 29° 18' W., a distance of 96.32 feet, to a point

on the southerly line of Bagg Pasture, so called, which is a part of the parcel

of land herein described; thence N. 51° 31' W., a distance of 108S.56 feet,

along the southerly line of said Bagg Pasture; thence N. 53° 45' 30" W., a

distance of 265.16 feet; thence N. 51° 44' W., a distance of 145.27 feet;

thence N. 48° 27' W., a distance of 176.18 feet; thence N. 42° 37' E., a dis-

tance of 118.42 feet; thence N. 30° 50' E., a distance of 110.30 feet; thence

N. 42° 04' E., a distance of 137.73 feet; thence N. 26° 34' E., a distance of

231.54 feet; thence N. 41° 32' E., a distance of 119.47 feet; thence S. 65° 48'

E., a distance of 143.55 feet; thence S. 63° 18' E., a distance of 94.53 feet;

thence S. 63° 28' 30" E., a distance of 81.33 feet; thence in same course

101.3S feet ; thence northerh7 along to easterly line of land owned now or

formerly by Richard Bagg N. 27° 25' 30" E., a distance of 1124.30 feet to a

point on the northerly line of property now or formerly owned by Richard

Bagg; thence N. 51° 12' 30" W., a distance of 469.54 feet along said north-

erly line to a point in the division line between property of said Bagg and

Betsey Dewey; thence N. 51° 34' 30" W., a distance of 143.98 feet along

northerly line of land of said Betsey Dewey to a pile of stones; thence N.
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38° 25' 30" E., along easterly line of said Dewey, a distance of 125.36 feet to

a stake and stones; thence N. 50° 21' 30" W., a distance of 1139.60 feet along

northerly line of said Dewey to a point on the town line between the towns of

Westfield and West Springfield; thence N. 32° 12' E., along said line a dis-

tance of 1605.27 feet to an angle in said town line; thence S. 47° 41' E., a

distance of 899.40 feet, along the southerly line of land leased to the New
England Trap Rock Co.; thence N. 43° 01' E., a distance of 1089.0 feet

along easterly line of land leased to said New England Trap Rock Co.;

thence N. 25° 36' 30" E., a distance of 1243.74 feet along easterly line of said

leased land; thence N. 46° 56' W., a distance of 1426.55 feet to a point

on the easterly location line of the N. Y., N. H. & H. R.R. ; thence N.

43° 38' E., a distance of about 235 feet along easterly location line of

said railroad to a point in the highway known as Bush Notch Road or

Prospect Ave.; thence N. 71° 11' E., along said highway 248.38 feet;

thence N. 61° 41' E., a distance of 414.07 feet along said highway to a stake

and stones marking a point in the division line between the parcel of land

herein described and land now or formerly of Albert Tatro; thence S. 47° 32'

E., along southwesterly Hue of said Tatro, a distance of 677.05 feet; thence

N. 38° 44' 30" E., a distance of 181.10 feet along southerly line of said Tatro;

thence N. 55° 50' 30" E., a distance of 219.60 feet along said line of said

Tatro; thence N. 44° 44' 30" E., along line of said Tatro a distance of 92.61

feet; thence N. 14° 43' E., along easterly line of said Tatro, a distance of

166.15 feet; thence N. 46° 42' 30" E., a distance of 213.48 feet, along line of

said Tatro; thence N. 38° 56' E., a distance of 115.75 feet, along southeasterly

line of said Tatro; thence N. 44° 49' E., a distance of 190.37 feet to a point

in the division line of said Tatro and land now or formerly of H. H. Hub-
bard; thence S. 49° 25' E., a distance of 530.60 feet, along southwesterly line

of said Hubbard to a point in the division line of said Hubbard, and land now
or formerly of Kane; thence S. 21° 40' 30" W., a distance of 641.52 feet

along the northwesterly line of said Kane; thence S. 22° 49' W., a distance of

213.49 feet along the northwesterly line of said Kane; thence S. 22° 56' W.,

a distance of 168.75 feet along the northwesterly Hue of said Kane to a point

in the division line of said Kane and Louis White; thence S. 32° 09' W., a

distance of 239.60 feet, along the northwesterly line of said White to an old

pipe; thence S. 33° 05' W., a distance of 256.65 feet, along the northwesterly

line of land of said White; thence S. 40° 05' W., a distance of 78.82 feet

along the northwesterly line of said White; thence S. 9° 20' 30" W., a distance

of 129.30 feet, along the westerly line of land of said White; thence S. 42°

22' 30" W., a distance of 125.77 feet, along the northwesterly line of land of

said White; thence S. 31° 0' 30" W., a "distance of 144.37 feet, along the

northwesterly line of land of said White; thence S. 23° 13' 30" W., a distance

of 243.66 feet along land of said White; thence S. 14° 07' 30" W., a distance of

112.33 feet along land of said White; thence S. 28° 26' 30" W., a distance

of 146.74 feet, along land of said White; thence S. 76° 47' E., a distance of

1192.10 feet, along the southwesterly line of land of said White to a point on

the highway known as Great Plains Road; thence S. 24° 02' W., a distance of
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1S19.64 feet along said highway; thence S. 16° 11' W., a distance of 1015.46

feet along said highway; thence S. 4° 01' W., a distance of 698.59 feet, along

line of said highway to point of beginning.

WlNCHENDON.
March 1, 1906.

To the Board of Water Coynmissioners of the Town of Winchendon, Mr. Waldo C. Corey,

Secretary.

Gentlemen : — The State Board of Health has considered your com-

munication of Feb. 13, 1906, requesting its opinion as to whether the

pumping of river water into the town system of water pipes in case of

a great emergency would injure permanently the quality of the water

or make it objectionable in any way, and has caused the proposed source

of supply to be examined by one of its engineers.

It appears that under the proposed plan water might be pumped into

the water supply pipes of the town of Winchendon at three points: one

at Winchendon Springs, another near the center of the village and a

third at the lower end of the village.

The results of an examination of the water-shed of Millers Eiver show

that the stream is polluted to such an extent that its water is unsafe for

drinking; and, in the opinion of the Board, there would be danger that

this water, if introduced into the water supply pipes of the town, would

cause disease. The effect of the introduction of such water, even for a

very short time, into the water pipes could not be easily removed; and

the Board would advise that no connections be permitted through which

water from the river may enter the water supply pipes of the town.

Woburx (A. Edward Boys).
Dec. 6, 1906.

To Mr. A. Edward Rots, 65 Brighton Avenue, Allston, Mass.

Dear Sir : — The State Board of Health received from you on Nov.

6, 1906, a communication stating that you are intending to take water

from a spring located in the valley of Willow Brook not far from Mer-

rimac Street in North Woburn to sell for drinking, and requesting

advice as to its quality; and in response to this request the Board has

caused the spring and its surroundings to be examined and a sample

of the water to be analyzed.

The water of the spring is apparently naturally of good quality, though

it contained at this time a slightly larger quantity of organic matter than

is foimd in good ground waters, and a considerable quantity of iron.

There are no sources of pollution in the neighborhood of the spring,

and it is probable that, if it were walled up and protected from the en-

trance of surface water and from the light, water of good quality for

drinking could be obtained from it.
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Ice Supplies.

The following is the substance of the action of the Board during

the year in reply to applications for advice relative to sources of ice

supply :
—

Framingham.
April 5, 1906.

To the Board of Health of the Town of Framingham, Mr. Charles N. Haegeaves, Chair-

man.

Gentlemen : — In response to your request of March 24, 1906, for

an examination of ice cut from Bannister Pond in the town of Framing-

ham and advice as to its quality, the Board has caused the pond to be

examined and samples of the water and ice therefrom to be analyzed.

The water of Bannister Pond is derived chiefly at the present time

from Bannister Brook, which receives the effluent from the Framingham

and Natick sewage-disposal areas, and is at times polluted by crude

sewage from the Natick works.

The results of the analyses show that the water is highly polluted, and

that the ice contains a much greater quantity of organic matter than is

found in good ice, and an excessive number of bacteria, including those

characteristic of sewage.

The Board would advise that the use of this ice in contact with food

or drinking water be prevented.

Medford.
April 5, 1906.

To the Board of Health of the City of Medford.

Gentlemen: — In accordance with your request of Feb. 27, 1906,

for an examination of the ice taken from clay pits located at the foot of

Buzzels Lane near Mystic Park, and advice as to its quality, the Board

has caused the locality to be examined and a sample of the ice to be

analyzed.

The results of the examination show that the water entering the clay

pit from which the ice is taken is polluted by the discharge of sewage

either directly into the pit itself or into its tributaries, and the results

of the analysis show that the ice contains a higher quantity of organic

matter and a larger number of bacteria than are found in good ice.

In the opinion of the Board, this clay pit is not a suitable source of

ice supply, and ice cut therefrom should not be used where it may come

in contact with food or drinking water.
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Northampton.
Oct. 4, 1906.

To the Board of Health of the City of Northampton.

Gentlemen : — The attention of the State Board of Health having

been called by the Inspector of Provisions to certain sources of ice supply-

in the city of Northampton from which ice is taken for use for domestic

purposes in the city, the Board has caused the sources of supply to be

examined and samples of the water and ice, where available, to be

analyzed.

The sources indicated are Eocky Hill Pond, so called, about a mile

southwest of the Northampton Insane Asylum, a pond on the northerly

side of the Easthampton road, about a mile and a half from city hall,

and a pond on the southwesterly side of the road leading from Bay State

to Leeds, south of Mill Eiver.

The water of two of the sources, while containing considerable organic

matter, does not appear to be exposed to danger of serious pollution. No
water was obtainable from the third source,— the pond near Leeds,—
which has a very small water-shed, and it is understood that water from

the city mains is used in dry seasons to supply the pond.

Samples of ice harvested from the pond near the Easthampton road

and from the pond near Leeds were obtained for analysis. Both con-

tained a layer of snow ice at the surface, but the clear ice was of good

quality.

In the opinion of the Board, it is practicable under present conditions

to obtain from each of these sources ice of good quality for domestic

purposes by removing from the ice the first inch of clear ice that formed

upon the pond and all ice formed above it by snow, rain or flooding, and

retaining for use only the clear ice formed beneath the first inch. It is

also important to avoid the use of ice containing particles of foreign

matter.

South Hadley.
June 7, 1906.

To Mr. M. L. Welcker, Selectman, South Hadley, Mass.

Dear Sir : — In response to your request for an examination of a

quantity of ice cut during the past winter from a pond on Muddy Brook,

so called, and advice as to its quality, the Board has caused the source

from which the ice was taken to be examined by one of its engineers

and a sample of the ice to be anatyzed.

The pond from which the ice is taken is of considerable depth and

extent, but it does not appear to be exposed to pollution to such an ex-

tent as would make it an unsafe source of ice supply.

The sample of ice examined contained a larger quantity of organic
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matter than is found in good ice, but the number of bacteria was low,

and the sample appeared to be free from foreign matter.

Considering the circumstances, in the opinion of the Board the ice

may safely be used for domestic purposes.

West Newbury.
Aug. 2, 1906.

To Mr. E. N. Chase, Town Clerk, West Newbury, 2Iass.

Dear Sir : — In response to your request for advice as to a proposed

ice supply to be taken from a reservoir on a small water course near the

southwesterly end of the village of West Newbury, south of the road

leading from West Newbury to Groveland, the Board has caused the

locality to be examined by one of its engineers and has considered the

information presented.

It appears that it is proposed to construct in the locality indicated a

reservoir having an area of about an acre and a depth of about 3 feet,

from which to take ice to be sold to the public for domestic purposes.

It has not been practicable to obtain a sample of the water with which

the proposed ice pond will be filled; but the area from which the water

is to be derived is free from buildings, and, if the reservoir shall be made

of a depth of at least 3 feet and the area flowed kept free from weeds

and tall grasses, ice of good quality for domestic purposes can, in the

opinion of the Board, be obtained therefrom.

WlNCHENDON (BAXTER D. WHITNEY AND Son).

Dec. 6, 1906.
To Baxter D. Whitney & Son, Winchendon, Mass.

Gentlemen : — In response to your request of Nov. 12, 1906, for an

examination of the water and ice from your mill pond and advice as to

its quality, the Board has caused the source of supply to be examined

and a sample of ice found in one of the ice houses on the shore of the

pond to be analyzed.

This ice was formed partly of clear ice and partly of snow ice, and,

though containing considerable organic matter, the number of bacteria

was small.

The mill pond is large and quite deep, but it receives considerable

pollution from mills on the stream which enters it. In order to obtain

ice from this pond which may safely be used for domestic purposes, it

will be necessary to remove from the ice, when harvesting, the first inch

that formed upon the pond, including all snow ice and ice formed by

flooding, and retain for use only the clear ice forming beneath the first

inch. It is also important that all ice containing particles of foreign

matter be rejected.
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Sewerage axd Sewage Disposal.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to sewerage and sewage

disposal :
—

Abington (Lewis A. Crossett Company).
Aug. 2, 1906.

To the Lewis A. Ceossett Company, North Abington, Mass.

Gentlemen : — The State Board of Health received from you on

July 5, 1906, an application for advice as to a proposed system of sewage

disposal for your factory, accompanied by plans by your engineer show-

ing the location of the proposed sewer and disposal works.

These plans provide for conveying the sewage through a sewer 8 inches

in diameter to be laid in Birch and Charles streets to an area of land

situated south of the Eockland Branch of the New York, New Haven &
Hartford Eailroad at the boundary line between Abington and Eock-

land, where it is proposed to purify it by intermittent filtration and to

discharge the effluent into a small stream tributary to French stream,

so called.

The Board has caused the locality to be examined by its engineer and

has considered the plans presented.

The area of filter beds is somewhat limited but will provide adequately

for the disposal of the sewage of the factory if the quantity is no greater

than is now anticipated. The filter beds are so located that it is unlikely

that odors from them will he noticeable at any dwelling houses in the

region, and they can be enlarged, if necessary, without special difficulty

or expense. If the beds receive proper care and the sewage is dis-

charged upon them intermittently, the effluent will be well purified and

will not cause objectionable conditions in the stream into which it will

be discharged.

Barnstable (State Normal School at Htannis).
May 3, 1906.

To Mr. William A. Baldwin, Principal, State Normal School, Eyannis, Mass.

Dear Sir : — The State Board of Health received from you on March

22, 1906, an application for advice with reference to enlarging the

sewage-disposal plant of the State Normal School at Hyannis by the

construction of an additional filter bed adjacent to and west of the one

now in use, from which it is proposed to dispose of the sewage by apply-

ing it in pipes beneath the surface, as in the case of the area now in use.

It appears that the present filter, which has operated satisfactorily for

several years, has become clogged, and it is proposed to construct and

use the new area, allowing the present area to rest.
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In the opinion of the Board, the plan is a satisfactory one for enlarg-

ing the sewage-disposal area for the school; and, if the works are car-

ried out in accordance with the suggestions made for the construction

of the present filter, the new filter is likely to operate satisfactorily for

several years. The present area can probably again be used, as suggested,

after allowing it to rest for a time.

Beveelt.
Mat 3, 1906.

To Hon. Joseph A. Wallis, Mayor, Beverly, Mass.

Dear Sir :— The State Board of Health received from you on April

25, 1906, the following application for advice as to a proposed outlet

for the sewage of a portion of the city of Beverly, accompanied by a

plan of the main sewer and outlet :
—

The city of Beverly, acting under the authority of section 117 of chapter

75 of the Revised Laws, hereby gives notice of its intention to so modify the

system of sewerage heretofore adopted in said city as to provide for dis-

pensing with the outlet at Tucks Point and substituting in place thereof the

outlet at the foot of Andrews Court, and herewith submits the proposed

plans for your advice as to the best practicable method of disposing of the

sewage.

In response to this application, the Board has caused the locality to

be examined by one of its engineers and has examined the plan sub-

mitted.

The plan now presented provides, as stated in the application, for

omitting the construction of an outlet at Tuck's Point and conveying

all of the sewage from certain areas in the southerly and westerly por-

tion of Beverly to a main sewer to be laid in Water Street to the shore

of the harbor, and thence along the harbor front between high and low

water to a connection with the main trunk sewer opposite the foot of

Andrews Court, whence the sewage will flow to the present outlet of

this sewer, located in the harbor a little less than 700 feet from the shore

at high water.

The sewage now discharged at this outlet is quickly dispersed in the

water, and the outlet is an unobjectionable one at the present time. The

quantity of sewage which would be discharged at this outlet if the sewer

now proposed should be constructed would not be very materially in-

creased, judging from the information presented as to the area to be

sewered; and, in the opinion of the Board, the plan is an appropriate

method of disposing of the sewage of the limited areas that would be

tributary to the new sewer in the southerly and westerly parts of the

city, and the construction of an outlet at Tuck's Point may reasonably

be omitted.
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Oct. 30, 1906.
To the Hon. Joseph A. Wallis, Mayor of the City of Beverly.

Deae Sir :— The State Board of Health received from you on Aug.

10, 1906, an application giving notice of a proposed change in the

system of sewerage heretofore adopted by the city of Beverly, so as to

provide for an additional outlet at a point below the line of low-water

mark south of the terminus of Dane Street, and requesting the advice

of the Board thereon.

The application is accompanied by a plan indicating the district to be

drained and showing the location of the main sewer extending from

the foot of Dane Street across the flats in a southwesterly direction to

the edge of the main channel about 600 feet beyond low-water mark
and 1,600 feet east of the present outlet.

The Board has caused the locality to be examined by its engineer

and has considered the plan submitted and the evidence presented at

a public hearing given by the Board on October 4.

Much of the more densely populated portion of the city of Beverly

is already served by a system of sewers discharging into the harbor

through a single outlet off Andrews Court, and observations show that

sewage from this outlet discolors the water for a considerable distance

about the outlet, and floating matters from the sewage discharged from

the sewer can be seen in the water for a much greater distance.

The sewer now proposed is designed to serve a district farther to the

east than those served by present sewers, but the outlet pipe would bring

the sewage toward the present outlet, where the water is already affected

considerably by sewage. It is evident that if the city continues to grow

rapidly the discharge of sewage into the harbor in this region is likely

to become objectionable within a few years, and some other plan of dis-

posal of the sewage will become necessary.

Under the circumstances, the Board would recommend an investiga-

tion to determine the best practicable plan for the future disposal of the

sewage of the city of Beverly; and, since it is evident that a considerable

saving in the cost of the works may be made by postponing the construc-

tion of an additional outlet until the final plan has been determined

upon, the Board would not advise the carrying out at present of the

plan now proposed.

The Board would recommend that the further investigations as to

the future disposal of the sewage of the city be made with the assistance

of an expert in matters relating to sewage disposal; and when you have

made further investigations and prepared plans the Board will advise

you concerning them, and will then advise as to the best plan of pro-

viding a temporary outlet for the sewage of the district now under con-

sideration.
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Canton (Massachusetts School and Home for Crippled and De-

formed Children).
Dec. 6, 1906.

To the Board of Trustees of the Massachusetts School and Home for Crippled and Deformed
Children, Mr. Fbajstcis Huetubis, Jr., Secretary and Treasurer.

Gentlemen : — The State Board of Health has considered your ap-

plication of Nov. 13, 1906, and the plans submitted therewith, provid-

ing for the disposal of the sewage at the School and Home for Crippled

and Deformed Children, in Canton, and has caused the locality to be

examined by its engineer.

It appears that it is proposed for the present to construct an adminis-

tration building and two school buildings, and it is expected that the

number of persons at the institution, in the beginning at least, will be

small.

The plan for disposing of the sewage provides for constructing two

cesspools in the rear of the buildings on land sloping toward Eeservoir

Pond, one cesspool to be 10 feet in diameter and 10 feet deep, and the

other 8 feet in diameter and 8 feet deep, the sewage to enter the larger

cesspool and overflow into the smaller. The proposed sewer is to be laid

at such an elevation that in case the cesspools become inadequate for the

disposal of the sewage the sewer can be extended farther down the hill

and filter beds provided if necessary.

The plan now presented makes reasonable provision under the cir-

cumstances, in the opinion of the Board, for the disposal of the sewage

of this institution in the beginning. The Board would suggest that the

plans be modified so that the sewage shall first enter the smaller cess-

pool.

Cohasset.
July 5, 1906.

To the Committee on the Improvement of James Brook, Cohasset, Mass.

Gentlemen : — In response to your request for advice as to the pre-

vention of the pollution of James Brook, the Board has caused the lo-

cality to be examined by one of its engineers and finds that at the present

time the sewage from twenty or more dwelling houses is discharged

directly into the stream, making it very offensive in summer.

The soil in the valley of the brook in the village is fine and nearly

impervious to water, and it appears to be impracticable to dispose of

the sewage of the houses, from which the brook is now polluted, by means

of cesspools.

Under the circumstances, the Board would advise that you employ an

engineer of experience in matters relating to sewerage to prepare a plan

for disposing of the sewage which now pollutes the brook. It would be
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well also, in the opinion of the Board, that the question of the general

sewerage of the village be considered at the same time, so that any sewer

that may be built for the relief of James Brook may subsequently form

a part of a general system.

When you have made a further investigation and prepared a plan for

disposing of the sewage the Board will, upon application, give you fur-

ther advice in this matter.

Concord.
Sept. 6, 1906.

To the Board of Water and Sewer Commissioners, Concord, Mass.

Gentlemen : — The State Board of Health has considered your com-

munication of Aug. 1, 1906, relative to the question of the diversion of

some of the sewage pumped to the Concord filtration area to certain

adjacent lands upon which it is proposed to use it for the purpose of

irrigating crops, and has caused the locality to be examined by one of

its engineers.

The land in question appears to be well suited for the purification and

disposal of the sewage; and, in the opinion of the Board, a portion of

the sewage of the town of Concord can be used for the irrigation of crops,

as proposed, without causing objectionable conditions in the neighbor-

hood if the sewage is properly applied.

In the use of sewage for the irrigation of crops care must be exercised

to avoid spreading contamination therefrom, and special care must be

taken to avoid contaminating vegetables or fruits used for food.

Concord (Massachusetts Beformatory).
July 5, 1906.

To the Board of Prison Commissioners, Mr. Frederick G. Pettigrove, Chairman.

Gentlemen : — The State Board of Health received from you on

June 2, 1906, an application for advice as to a proposed plan of dispos-

ing of the sewage of the Concord Beformatory, and subsequently re-

ceived from your engineer plans and a description of the proposed works.

The plans submitted provide for the construction of 3% acres of filter

beds, including sludge beds, upon land located between the reformatory

buildings and the Assabet Biver, and for conveying the sewage from the

reformatory buildings by gravity to these filter beds, which are provided

with underdrains discharging into the river.

It appears that the quantity of sewage at present discharged from the

reformatory sewer amounts to about 180,000 gallons per day, and that

the sewage is stronger than that disposed of at most of the purification

works of the State.

The soil of the proposed filter beds, judging from its character as

shown by test pits, is well adapted to the purification of sewage by inter-
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mittent filtration, and the area of filter beds is sufficient for present

requirements; and the Board is of the opinion that the plans now sub-

mitted make adequate provision for the proper purification of all of the

sewage now discharged from the institution.

The filter beds are located at a considerable distance from dwelling

houses, and, if properly maintained, it is improbable that odors from

them will be noticeable at dwelling houses in the vicinity. Special care

will be necessary, however, in disposing of the sludge, in order to avoid

creating offence in the neighborhood.

By the provisions of section 8 of chapter 151 of the Acts of the year

1895, entitled "An Act to authorize the Town of Concord to construct

and maintain a System of Sewerage," the commissioners of prisons are,

as you are doubtless aware, directed to connect the sewers and sewerage

system of the Massachusetts Beformatory and other property of the Com-
monwealth in the town of Concord with the main sewer of the said town,

whenever such main sewer shall be laid by the town to Concord Junction

and connected with the system of sewage disposal established by the town,

paying for such privilege in a manner provided in the act.

While it is important that there be no more delay than necessary in

providing proper means for purifying the sewage of the reformatory,

which now pollutes the Assabet River,— a stream already seriously pol-

luted,— the Board is of the opinion that the possibility of the extension

of the Concord sewerage system to the neighborhood of the reformatory

within the near future should be ascertained; and, if such extension is

likely to be made before the end of next year, it will be best to delay the

construction of the proposed works, with a view to connecting with the

Concord system. If, however, the extension of the town's system to

Concord Junction is not likely to be made in the immediate future, the

Board would recommend that you proceed at once with the construction

of the works now proposed.

Foxborough (State Hospital).
Feb. 1, 1906.

To the Trustees of the Foxborough State Hospital, Charles E. Woodbury, M.D., Superin-

tendent.

Gentlemen : — The State Board of Health received from you on

Jan. 2, 1906, the following communication for further advice relative

to sewage disposal and water supply at the Foxborough State Hos-

pital :
—

Referring to your communications to me of Sept. 7 and Oct. 5, 1905,

relating respectively to sewage filtration and water supply, I desire to ask

further advice.
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First, we are erecting a building for the accommodation of 100 patients,

and no further buildings of this character will be erected before 1907, if

then.

When the new building is occupied, we may have as many as 325 patients.

Four years ago with the old set of buildings I had at one time 306 patients,

and the sewage beds discharged their functions satisfactorily. My point is,

will it be necessary to increase our area of filtration for this one new
building, — the area to be increased as you advise before a second or more
new buildings are erected.

Second, you mention probable favorable conditions for water east and west

of the hospital.

It is the intention of the trustees to drive wells and erect a water tower,

giving us control of our own water supply.

May I ask if you will cause to be indicated suitable places for driving

artesian wells?

The Board has considered further the capacity of the present filter

beds and the additional requirements of the hospital in the matter of

sewage disposal.

In a previous communication the Board advised that a somewhat

larger quantity of sewage than that now disposed of on the present

sewage-filtration area at this hospital can probably be purified there with-

out overtaxing the niters or creating objectionable conditions. The ad-

dition of a new building accommodating 100 patients as now proposed

will not apparently increase the number of persons at the hospital ma-
terially beyond the numbers which have been present there at times in

the past, when the filters were found adequate for the purification of all

of the sewage; but the hospital is now to be used for the accommodation

of insane patients, and, judging from the experience at other insane

hospitals, the quantity of sewage is likely to be larger than under the

conditions that have existed hitherto.

It is probable, in the opinion of the Board, that the present filter beds,

if properly cared for, will be capable of purifying all of the sewage of

the hospital, even after the number of officers and inmates has been in-

creased to 325 by the addition of a new building as proposed; and if the

filter beds should become overtaxed, it will not be difficult to enlarge the

area within a short time, if necessary.

Regarding the locations for driving wells for the purpose of securing

a water supply for the hospital, the Board is unable to give you more

definite advice than was contained in its communication of last year. If

it is your intention to make further investigations with a view to ob-

taining an independent water supply, the Board would advise that you

secure the assistance of an engineer of experience in the selection of

ground-water supplies.
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The Board will, if you so request, make the necessary analyses of

samples of water from test wells, or other sources that may be proposed,

and will give you further advice when you have the results of further

investigations to present.

Franklin.
March 8, 1906.

To the Board of Selectmen of the Tovjn of Franklin.

Gentlemen :
—-The State Board of Health received from you on Feb.

1, 1906, an application for advice with reference to a system of sewerage

and sewage disposal for a portion of the town of Franklin, accompanied

by a plan showing the proposed main sewer and the location of the area

upon which it is proposed to purify the sewage. The plan provides for

collecting the sewage and manufacturing waste from the portion of the

main village in the water-shed of Mine Brook in a system of pipe sewers,

through which it is proposed to convey it by gravity to a filtration area

on the westerly side of the village near the northerly shore of a mill

pond on Mine Brook, where the sewage is to be purified by intermittent

nitration and the effluent discharged into Mine Brook.

The Board has caused the locality to be examined by its engineer and

has carefully considered the plans and information submitted therewith.

Mine Brook is at the present time grossly polluted by sewage and

manufacturing wastes discharged into the stream in the village of Frank-

lin, and a sewerage system of sufficient capacity for collecting and dis-

posing of this sewage should be constructed as soon as practicable and

the further pollution of the stream prevented. There is no doubt that

the plan of collecting the sewage and manufacturing wastes in a system

of pipe sewers from which all rain water, and, so far as practicable,

ground drainage is excluded, as you now propose, is the best plan to

adopt in providing a system of sewerage for Franklin ; and the best plan

of disposing of the sewage will be to apply it intermittently to prepared

areas of land having a coarse sandy or gravelly soil, as proposed in the

plan now submitted.

Under the present plan, however, the sewage would be delivered at the

nitration area at so low a level that it would be necessary to handle much

of the soil in order to provide an adequate area of filter beds. It is pos-

sible, apparently, by changing the grade of the main sewer, which now

has a greater fall than is necessary to maintain a proper current in the

sewers, to discharge the sewage upon the filtration area at a higher level

than proposed and effect some saving in the preparation of filters; but

the proposed filtration area is located close to the town, and according

to the plan submitted a large portion of it is less than one thousand feet

from the wells of the Franklin Water Company from which a portion of

the water supply of the town is drawn. Under these conditions, the
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Board does not consider that the use of this area for the disposal of

sewage is advisable.

The Board would advise that you cause further investigation to be

made of other areas in the valley, with a view to securing a location for

the filter beds at a greater distance from the village and at some place

where the effluent will not be likely to drain toward a source of water

supply.

It is very important, in constructing the proposed sewerage system,

to remove the manufacturing wastes which now seriously pollute the

stream. It is possible that these wastes contain matters which, if dis-

charged directly into the sewers, would tend to cause obstructions; and

the question of providing settling tanks or such other treatment for those

wastes as may be necessary to remove matters which the ordinary current

of the sewers will not carry along should be considered in designing the

sewerage system.

The Board will give you further advice in the matter when you have

the results of further investigations to present.

Aug. 2, 1906.
To the Board of Selectmen of the Town of Franklin.

Gextlemex : — The State Board of Health received from you on

July 20, 1906, an application for advice with reference to a proposed

system of sewage disposal for the town of Franklin, containing the fol-

lowing outline of your proposed plans :
—

Estimated maximum quantity of sewage to be ultimately treated per twenty-

four hours by the proposed beds, including- the wastes from the Franklin

Yarn Company Mills, the Hayward Mills, the American Woolen Mills, and
Singleton Worsted Company Mills, about 300,000 gallons.

If necessary, simple and effective preliminary treatment of these man-
ufacturing wastes will be required of the above mills before turning said

wastes into the sewer.

A lot covering 10 or 12 acres, to be taken for the disposal beds, located

on land belonging to H. T. Hayward, formerly known as the Fisher Farm,
lying on the east side of the Ashland Branch of the X. Y., X. H. & H. E.R.

The drainage from this land passes in culverts under the railroad embank-

ment into Mine Brook, through which culverts or other similar culverts it is

proposed to pass, the effluents from the beds.

This location is proposed as a temporary one to meet the present require-

ments of the town, there being available for future development for disposal

of sewaae an excellent location just below the village of Unionville, about

11.000 feet distant from the above location on the Howard land. The ele-

vation of the main outfall sewer as proposed for these initial beds will be

high enough to permit of an extension to Unionville.

The accompanying plan, scale 1" = 40 feet, shows a layout of sixteen

beds, each with a bottom area of 10,950 square feet, or approximately *4 acre,
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and two dosing tanks, each containing about 40,000 gallons. The depth of

sand and gravel on the beds is to be from 4 feet to 5 feet. The assumed rate

of filtration is from 60,000 to 75,000 gallons per day, making the individual

capacity of each bed from 15,000 to 18,750 gallons per day. The system of

underdrains consists of parallel lines of tile drains, 6 inches in diameter

in the upper half and 8 niches in diameter in the lower half, dropping on a

grade of 1 foot hi 150 feet to the collecting ditch, which discharges through

culverts under the railroad embankment into Mine Brook. The walls and

floors of the dosing tanks and siphon chambers are to be of concrete, with

the proper openings, screens and arrangements for removing the sludge.

An area outside of each dosing tank will be prepared to receive the sludge.

The main carrier starts with a diameter of 12 inches, reducing to 10 inches.

The lateral carriers are all 8 inches, with nine 4-inch outlets onto each bed.

It is proposed to construct the two dosing tanks and siphon chambers and

twelve of the beds at once, in accordance with the foregoing plan.

Plans showing the location of the proposed filtration area and the

general layout of the proposed filter beds have been submitted by your

engineer.

In response to this application, the Board has caused the locality to

be examined by its engineer and has considered the plans presented.

The area of filter beds shown upon the plan would, in the opinion of

the Board, be sufficient, in the beginning at least, for the purification of

the sewage of the portion of the town which they are designed to serve;

but much of the land on which the filter beds would be located is now

a swamp, and a large portion of the material used in the construction

of the filters will have to be obtained from other portions of the area.

Soil well adapted to the purification of sewage by intermittent filtration

can, however, be obtained on the area which it is proposed to take for

sewage-disposal purposes.

The principal objections to the use of this area for sewage disposal,

as pointed out in a previous communication, are the proximity of the

area to the wells of the Franklin "Water Company and its nearness to

the village. Portions of the filter beds indicated upon the plans sub-

mitted would be within about 500 feet of the nearest dwelling houses,

and the location of the filter beds is such that the prevailing winds in

summer would tend to carry odors from the filter beds toward these

dwellings. The area of the filter beds will in all probability require en-

largement at no very distant time in the future, and in that case the

filtration area is likely to be brought even nearer to the populated parts of

the town.

Under these circumstances, if there were no danger that the disposal

of sewage at this place would affect the wells of the Franklin Water

Company, the clanger that they would be objectionable to a considerable
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population would, in the opinion of the Board, make the use of these

lands for sewage-disposal purposes unadvisable.

You state in your application that there is an excellent location for

filter beds below the village of Unionville, about 11,000 feet distant from

the one now proposed; and the Board would recommend that you cause

plans to be made without delay for conveying the sewage to the area

indicated and disposing of it there by intermittent filtration, and that

a careful estimate of the cost of the necessary works be prepared.

"When the plans have been made and submitted, the Board will give

you further advice as to the disposal of the sewage of the town.

Haverhill.
Sept. 6, 1906.

To the Hon. Roswell L. Wood, Mayor of the City of Haverhill.

Dear Sir : — The State Board of Health received from you on Aug.

3, 1906, an application for advice relative to a proposed system of sewer-

age for a portion of the city of Haverhill in the Bradford District near

Peabody Brook, containing the following outline of your proposed

plan :
—

The present need for sewerage facilities is confined to a few houses in the

vicinity of the southerly end of Kimball and Central streets, and is for the

removal of house sewage only, as the surface water can readily be disposed

of in the natural water courses. The proposed outlet, however, is designed

of a capacity to accommodate the sewage of all the territory most easily

drained to it, with any development which it seems reasonable to anticipate.

The application is accompanied by a plan of the city engineer, show-

ing the main sewers and outlet of the proposed system, entitled, " Plan

of Proposed Sewerage System for a Portion of Ward 7 in the Vicinity

of the Peabody Brook, Haverhill, Mass. Eobert E. Evans. City En-

gineer. Scale 200 ' = 1 ". July, 1906." The plan provides for a

system of sewers for the district indicated, to be constructed on the sepa-

rate plan, having an outlet into the Merrimack Eiver about 400 feet

"below the power station of the Boston & Northern Eailroad, and approxi-

mately an equal distance up stream from the mill of the Haverhill Box-

hoard Company.

The Board has caused the locality to be examined by its engineer and

has considered the plan presented.

The area to be provided with sewerage is at the present time very

sparsely populated, and the quantity of sewage which will be discharged

at the proposed outlet is likely to be small for several years in the future.

Though there are considerable areas of flats along the southerly side of

"the Merrimack Eiver in the neighborhood of Porter's Island, about half
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a mile below the proposed outlet, the circumstances are such that it is

unlikely that objectionable conditions will be caused by the discharge

of sewage at this outlet for several years at least, and it is practicable

to extend the outlet into deeper water if it should be found necessary at

any time in the future.

In the opinion of the Board, the plan is a satisfactory one for the col-

lection and disposal of the sewage of the district indicated in your ap-

plication.

Makion.
Oct. 4, 1906.

To the Sewer Commissioners and Board of Health of the Town of Marion, Mr. William
A. Andrew, Secretary.

Gentlemen :— The State Board of Health received from you on

March 9, 1906, an application requesting the approval by the Board of

the taking, under the provisions of chapter 49, section 1, of the Bevised

Laws of Massachusetts, for the purification and disposal of sewage, of

certain lands in the town of Marion, located on what is known as the

" Mill place," about 2,000 feet west of Mill Street, between said street

and the New York, New Haven & Hartford Bailroad, about one mile

south of the railroad station at Marion, the area to be taken being de-

scribed in the application and shown upon a plan submitted therewith.

Acting under the authority of the statute above mentioned, the State

Board of Health gave a public hearing at its office, Boom 143, State

House, on Thursday, Qct. 4, 1906, notice of the hearing having been

given by publication in a newspaper circulating in the town of Marion.

At this hearing it was stated that the plan provides for taking an area

of 2% acres to allow for the enlargement of the filters in the future, and

that it is proposed to construct immediately filter beds aggregating 1 acre

in area for the purification of the sewage.

The area of filter beds which it is proposed to construct in the begin-

ning is, in the opinion of the Board, a reasonable provision for the

purification of the sewage of the village at the present time, and the

additional area to be taken will allow for the enlargement of the filters

if necessary in the future.

The Board, having caused the area to be examined by one of its en-

gineers and considered the information presented at the hearing, hereby

approves the purchase or taking of the lands now or formerly of Bobert

B. Hiller and Isaac E. Hiller of Marion,— a total of 2% acres, as

shown upon a plan submitted with your application, entitled, " Marion

Sewerage System. Map showing Location, Size and Approximate Depth

of Sewers. Scale 1 " - 200 ', January 1906. Coffin & Thorpe, Civil

and Hyd. Engineers, 53 State St., Boston," said land being bounded,

measured and described as follows :
—
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A certain tract of land situate about 2,000 feet west of Mill Street on what

is known as the " Mill place " and more particularly described and bounded

as follows, viz. : Beginning at a stake in the northeast corner of the described

premises, thence south 27° 30' east 272.25 feet, thence south 62° 30' west

400 feet, thence north 27° 30' west 272.25 feet, thence north 62° 30' east

400 feet to the point of beginning; together with a right of way 20 feet

wide beginning at a point in the easterly line of said lot 129 feet from said

northeast corner and extending north 66° 25' east 400 feet across said Hiller's

land to the land of the heirs of Barnabas Holmes, the above being the north-

erly line of said right of way.

MlLFORD.
July 12, 1906.

To the Sewerage Committee of the Town of Milford.

Gentlemen :— The State Board of Health received from you, through

your engineer, on June 16, 1906, the following application requesting

approval by the Board of a plan of sewerage and sewage disposal for

the town of Milford :
—

By vote of the sewerage committee of Milford, Mass., I am authorized to

present for your consideration the report herewith enclosed, on a system

of sewerage and sewage disposal for the town of Milford.

It is the desire of the committee to construct, this season, the disposal

plant and such portion of the interception system as will remove the nuisance

now existing in the Charles River.

The Board has caused the locality to be examined by its engineer

and has examined the plans and report presented.

The plan in general provides for collecting the sewage from the

thickly built up part of the town in a system of pipe sewers and for

conveying it by gravity to an area of land near the westerly bank of

Charles Eiver in the town of Hopedale about half a mile south of the

Milford boundary on that side of the river, where it is proposed to

purify it by intermittent filtration and discharge the effluent into the

river.

The main sewer from the town to the nitration area passes through

Depot Street, South Main Street and lands adjacent thereto, and no

portion of the works in the town of Hopedale is at a greater distance than

one-half mile from Charles Eiver.

In accordance with the provisions of chapters 343 and 458 of the Acts

of the year 1906, a hearing was given by the State Board of Health at its

office on July 5, 1906, with reference to the approval of the proposed plans

of sewerage and sewage disposal for the town of Milford, after due

notice of the hearing had been given by the Board by publication of

such notice in two daily papers and one weekly paper published in the



166 STATE BOARD OF HEALTH. [Pub. Doc.

town of Milford. At this hearing no one appeared to oppose the ap-

proval of the plans presented.

After the hearing the Board voted to approve the plans of sewerage

and sewage disposal presented by the sewerage committee of the town

of Milford, as outlined herein. The plans are described in detail in a

report of your engineer, entitled :
" Eeport to the Sewerage Committee

of the Town of Milford on a System of Sewerage and Sewage Disposal

by F. A. Barbour, Engineer, Boston, Mass./' dated June 13, 1906, and

are shown upon the plans submitted therewith, the general plan bearing

the- following title :
" Milford Sewerage System. Plan showing Lateral

and Intercepting Sewers and Location of Pumping Station and Dis-

posal Plant. Scale 1 Inch = 400 Feet. F. A. Barbour, Engineer,

Boston, Mass. June— 1906."

The plan of applying the sewage to the filter beds automatically and

in rotation by a mechanical device seems likely to depend largely upon

the care with which this device is maintained. The works for the dis-

charge of the sewage to the different beds should be so constructed that

in case the automatic device fails to operate satisfactorily it will be

practicable to provide without difficulty for the proper dosing of the

beds.

MlLLBUET.
Nov. 1, 1906.

To the Board of Selectmen of the Town of Millbury.

Gentlemen" : — In response to your request for advice as to the con-

dition of the Blackstone Biver and information as to the causes of pol-

lution thereof, the State Board of Health has caused the stream to be

examined and has considered the results of the numerous analyses of

its waters and the information presented in the municipal records of the

sewerage and sewage-disposal works of the city of Worcester.

Similar requests from your board have been considered by this Board

on two previous occasions,— once in the year 1892, and again in 1895.

In the former year the Board found that the river was seriously and

offensively polluted by sewage, and in the year 1895 its condition was

found to be practically the same as at the previous time.

Since 1895 it appears, from the municipal reports of the city of

"Worcester, that a great amount of work has been done in separating the

sewage from the storm water, and that at the present time more than

half of the total length of sewers is operated upon the separate plan.

Many miles of storm-water drains are in use, and intercepting sewers

have been completed which intercept the dry-weather flow of sewage

which formerly ran into Mill Brook.

Under the conditions existing in 1895, when the sewage was discharged

into Mill Brook, the dry-weather flow only of that stream was treated,
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any excess of flow due to rain or melting snow being allowed to flow

directly into the river. At the present time all of the sewage collected

in the intercepting sewers is conveyed to the disposal works and treated;

but the overflow from the combined sewers (which form 46 per cent, of

the total length of sewers) at times of storm or when snow is melting

rapidly is discharged into the Blackstone Eiver or its tributaries without

treatment.

Under these conditions the volume of sewage treated at the disposal

works has been reduced, and during 1905 was slightly less than at the

time the last previous reply of the Board upon this subject was made,

in 1895.

In addition to providing for the treatment of the sewage by chemical

precipitation, the city has, since 1898, constructed filter beds from time

to time, until at the present time about 36 acres of filter beds are availa-

ble and are used for the purification of a portion of the sewage by inter-

mittent filtration; and it appears from the report of the superintendent

of sewers of Worcester for the year ending Nov. 30, 1905, that a little

over 24 per cent, of the total flow of sewage was applied to these filter

beds during that year.

"While these great improvements have been made in the sewerage

system of the city, and a large area of filter beds, capable of efficiently

purifying sewage, has been provided, it is to be noted that the population

of the city has increased in the ten years from 1895 to 1905 about 30

per cent., and that, while there has been a slight decrease in the quantity

of sewage, due to the diversion of the sewage from Mill Brook and the

exclusion of storm water from many of the sewers, there has, on the other

hand, been a very decided increase in the quantity of organic matter in

the sewage and in the effluent from the chemical precipitation works.

The analyses indicate that the quantity of organic matter now discharged

into the river in the effluent from the precipitation works (which is about

three-quarters of all of the effluent discharged into the river by the city of

Worcester) is about double the quantity so discharged ten years ago.

Judging from the quantity of organic matter discharged into the

river from the Worcester sewage-disposal works, there is no reason to

expect at the present time an improvement in the condition of the river

below Worcester, and there is no evidence that any improvement has

taken place. On the contrary, chemical analyses of the water of the river

collected at various points below the Worcester sewage-disposal works

show that the condition of the river is worse than at the time of either

of the previous examinations; and an inspection of the river shows that

it is still offensive and a nuisance for a long distance below the Worcester

sewage-disposal works.
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Examinations of the water of the Blackstone Eiver above the Worces-

ter sewage-disposal works, but below the city, show that the river in this

region is also more polluted than was the case in 1895, due probably in

part to the overflow of sewage from the city sewers in times of storm and

in part to sewage and manufacturing wastes discharged directly into the

stream or its tributaries from buildings and factories.

The chief cause of the pollution of the Blackstone Biver, however, is

the discharge of putrescible organic matter in the effluent of the sewage-

precipitation works of the city of Worcester.

ISTewburyport.
Mat 3, 1906.

To Mr. George H. Welch, Chairman of the Sewer Committee of the City of Newburyport.

Dear Sib : — The State Board of Health received from you on April

5, 1906, an application for the approval by this Board, under the pro-

visions of section 1 of chapter 233 of the Acts of the year 1889, of the

discharge of the sewage of a section of Merrimack and Ashland streets

into the Merrimack Biver at a point near its southerly bank between

Ashland and Forrester streets, as shown upon a plan accompanying your

application, and the Board has caused the locality to be examined by

one of its engineers.

The district from which it is proposed to discharge sewage into the

river at this outlet includes a low area along Merrimack Street and near

the northerly ends of Forrester and Ashland streets, which is served by

a low-level sewer, the sewage of which at the present time is pumped

into the main intercepting sewer by a pump operated by power from the

city water works.

It appears that a very large quantity of ground water leaks into the

sewer, making the cost of pumping considerable, and that the present

pumps do not operate properly at all times, resulting in objectionable

conditions in the neighborhood.

While the quantity of sewage that would be discharged into the river

from this sewer is not considerable, as compared with the flow of the

stream, objection is made to this method of disposal; and there is danger

that, unless the sewer should be carried to a much greater distance from

shore than indicated in the plan submitted, sewage would return and

collect on the flats near the outlet.

The Board does not deem it advisable that sewage should be dis-

charged into the river in front of the city and does not approve the

plan presented. It is probable that, by installing more efficient machinery

or power and reconstructing the sewer or such portions of it as may be
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necessary to prevent excessive leakage, the sewage can be disposed of

without difficulty and at small expense by pumping into the high-level

sewer, as at present.

NOETHBRIDGE.
March 8, 1906.

To the Sewer Commissioners of the Tou-n of Xorthbridge, Mr. E. Gltjeck, Chairman.

Gentlemen : — The State Board of Health received from you on

Jan. 27, 1906, an application requesting the approval by the Board of

the taking, under the provisions of chapter 49, section 1, of the Eevised

Laws of Massachusetts, for the purification and disposal of sewage,

of certain lands in the town of Northbridge, located on the northeasterly

side of the Providence & "Worcester Division of the New York, New
Haven & Hartford Bailroad, about a mile northeast of the village of

Linwood, the area to be taken being described in the application and

shown upon plans submitted therewith.

Acting under the authority of the statute above mentioned, the State

Board of Health gave a public hearing at its office, Boom 143, State

House, on Thursday, March 1, 1906, at 11 a.m., notice of the hearing

having been given by publication in two newspapers circulating in the

town of Northbridge. At this hearing it was stated that your proposed

plan is to construct at once 6 acres of filter beds, in addition to sludge

beds for the purification of the sewage, and the plan shows provision

for enlarging the area of filter beds in future to about 15 acres.

The area of filter beds which it is proposed to construct in the begin-

ning (6 acres) is, in the opinion of the Board, a reasonable provision

for present needs; and if the works shall be properly constructed and

maintained and the area of filter beds enlarged from time to time as

becomes necessary, the sewage of Northbridge can, in the opinion of the

Board, be purified efficiently upon this area until the population becomes

much greater than at present.

The Board, having caused the area to be examined by one of its engi-

neers and considered the information presented at the hearing, hereby

approves the purchase or taking of the lands now or formerly of Patrick

Driscoll, Margaret A. Driscoll, Nora Driscoll and Arthur F. Whitin, a

total of 40% acres, more or less, as sho^Ti upon a plan filed with your

application, entitled " Plan of Filtration Area. Tillage of TThitinsville.

Town of Northbridge, Mass. McClintock and "VToodfall, Consulting and

Civil Engineers. 15 Court Sq., Boston. Mass. 1906," said lands being

bounded, measured and described as follows :
—
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Land of Patrick Driscoll.

Beginning at a point in the easterly location line of the N. Y., N. H.

and H. R.R. and the wall marking the division line between land of

Patrick Driscoll and land of Arthur F. Whitin, thence, S. 4° E. 924 feet

with the wall on the line of said railroad to a bend in the wall; thence,

S. 8° W. with the said wall on the line of said railroad 368%o feet to a

corner of fence; thence, S. 77° E. 9781/io feet to a stake and stones; thence,

N. 2iy2 ° E. 456 7/io feet to a stake and stones; thence, N. 3° W. 3029/io feet

to a corner of Avail at the lane; thence, N. Sl^ W. 33S 6
/io feet by land of

said Whitin to an angle in the wall of said lane; thence, N. 47° W. 194%o
feet by land of said Whitin to a point; thence, S. 43° W. 207%o feet by

land of Margaret A. Driscoll to a stone bound; thence, N. 48° W. 208%o feet

by land of said Margaret A. Driscoll to a stone bound; thence, N. 43° W. by

land of Nora Driscoll 204%o feet to a point; thence, N. 43° E. 2132/io feet

by land of said Nora Driscoll to a point in the wall on said lane and land

of said Whitin; thence, N. 43° W. with said wall and land of said Whitin

431 feet to point of beginning, containing 19% acres.

Land of Margaret A. Driscoll.

Beginning at the northwesterly corner of the herein-described land and at

land of Nora Driscoll and land of Arthur F. Whitin, thence, S. 47° E. by

land of said Whitin 2089io feet; thence, S. 43° W. by land of Patrick Dris-

coll 207%o feet to a stone bound; thence, N. 48° W. by land of said Patrick

Driscoll 208%o feet to a stone bound; thence, N. 43° E. by land of Nora

Driscoll 213%o feet to the point of beginning, containing 1 acre.

Land of Nora Driscoll.

Beginning at the northwesterly corner of the herein-described parcel of

land at a point located in the wall marking the division line between land of

Nora Driscoll and land of Arthur F. Whitin, and distant S. 43° E. 431

feet by said wall from the easterly location Hne of the N. Y., N. H. and

H. R.R., thence, S. 43° E. with said wall and land of said Whitin 1914
/io

feet; thence, S. 47° E. with said wall and land of said Whitin 13t4o feet to

land of Margaret A. Driscoll; thence, S. 43° W. by land of said Margaret

A. Driscoll 213 2/io feet to a stone bound; thence, N. 43° W. 204 6Ao feet by

land -of Patrick Driscoll; thence, N. 43° E. by land of said Patrick Driscoll

213 2 io feet to point of beginning, containing 1 acre.

Land of Arthur F. Whitin.

Beginning at a point hi the easterly location line of the N. Y., N. H.

and H. R.R. and the wall marking the division line between land of

Patrick Driscoll and land of Arthur F. Whitin, thence, S. 43° E. with

said wall and land of Patrick Driscoll and land of Nora Driscoii 622^0
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feet; thence, S. 47° E. by land of Xora Driseoll, land of Margaret A. Dris-

coll and land of Patrick Driseoll 4165/io feet to an angle in the wall; thence,

S. 8iy2 ° E. by land of Patrick Driseoll 33S6
/io feet to a comer of the wall

at the lane; thence, N. 4* 2° W. 1,111 6
/io feet to a point; thence, S. 87° W.

99S feet to the easterly location line of the N. Y., N. H. and H. R.R.;

thence, S. 4° E. on line of said railroad 302 feet to place of beginning,

containing 19 acres.

Peabody.
Mabch 1, 1906.

To Mr. A. N. Jacobs, Chairman, Board of Selectmen, Peabody, Mans.

Dear Sir :— The State Board of Health received from you on Feb.

20, 1906, an application for advice as to a proposed system of sewerage

and sewage disposal for the town of Peabody, accompanied by plans

and profiles of the proposed sewers and by a report of your engineer

describing the proposed works.

The plan in general provides for a separate system of sewers to collect

the sewage and manufacturing wastes of the town and convey them to

an outlet into the main trunk sewer now being built by the city of Salem

under the provisions of chapter 353 of the Acts of the year 1901 and

which Peabody is authorized to use as an outlet for its sewage under the

provisions of chapter 312 of the Acts of the year 1904.

The Board has examined the plans and information submitted there-

with and is of the opinion that works constructed with proper care in

general accordance with these plans will provide satisfactorily for the

removal and proper disposal of the sewage and manufacturing wastes

of the town of Peabody, making allowance for a considerable increase

in the population and in the quantity of sewage to be disposed of in the

future.

It will probably be necessary, before admitting some of the manufac-

turing wastes to the sewers, to provide for the exclusion of matters which

the ordinary current of the sewer will not carry along, or which may be

seriously objectionable in the sewers from any other cause; and provi-

sion should be made, so far as practicable, for the possibility of such

treatment in determining the location and depth of tributary sewers.

In order to avoid unnecessary expense in the maintenance of the sys-

tem and to maintain the capacity for the reasonable future increase in

the quantity of sewage, care should be taken, in the construction of the

works, to exclude from the sewers all surface water, and, so far as prac-

ticable, ground drainage, since these waters can, if unpolluted by sewage,

be discharged into local water courses without objection.
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Peabody (A. C. Lawrence Leather Company).
Nov. 1, 1906.

To the A. C. Lawrence Leather Company, Peabody, Mass., Mr. Q. W. Hollis, Director.

Gentlemen : — The State Board of Health received from you on

October 17 a plan of a tank designed to take care of all of the sewage

of the Waters Eiver tannery at Peabody, and subsequently, on October

27, a plan was submitted showing a discharge pipe leading from this

tank to a cove in "Waters Eiver near Liberty Street in Peabody.

It appears that the tank is designed for the disposal of the sewage of

from 100 to 150 operatives to be employed in the new tannery, and that

it is also to receive the water used in washing floors, but not rain water.

The Board has caused the locality to be examined by its engineer and

has examined the plans presented, and concludes that the discharge of

sewage, after passing through the proposed tank, into Waters Eiver

would tend to pollute the shores and bed of that stream and create ob-

jectionable conditions. In the opinion of the Board, further purifica-

tion of the sewage will be necessary before the effluent from the proposed

tank can be discharged into Waters Eiver without objection.

Eeveee.
Dec. 6, 1906.

To the Board of Health of the Town of Revere.

Gentlemen : — The State Board of Health received from you on

Oct. 22, 1906, the following communication relative to an alleged

nuisance in the neighborhood of the Point of Pines, in which you request

the assistance of the Board in remedying the objectionable conditions :
—

We have received a petition from a number of residents of the Point of

Pines district, this town, asking for the relief of grievous distress, caused

them by the emptying of sewage from the city of Lynn into the Saugus

River, opposite said Point of Pines. We have considered the matter and
believe the conditions exist, as stated, refuse from sewage being thrown on

water front at Point of Pines and a bad and noxious odor being smelt

during certain winds. Now, we call your attention to the above, believing

that it comes directly under your jurisdiction, and hoping that you will take

steps to relieve our citizens of the distressing conditions set forth.

In response to your request the Board has caused the locality to be

examined by its engineer and has considered the available information as

to the conditions resulting from the discharge of the sewage of the city

of Lynn into Lynn harbor north of the mouth of the Saugus Eiver.

The results of the examination, made in the month of November, did

not show that sewage from the city of Lynn was affecting visibly the
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condition of the shores of the Point of Pines, nor that, under the condi-

tions then existing, any odor from the neighborhood of the Lynn sewer

outlet was noticeable along the Eevere shores. While the conditions

along the shores of Eevere at this time were not objectionable, it is evi-

dent that large quantities of sewage have been deposited upon the flats

north of the Saugus Eiver in the neighborhood of the Lynn sewer out-

let, from which objectionable odors may arise in the summer season.

The Board will make a further examination in the warmer portion of

the year, if you so request, and, if objectionable conditions are found,

will take such action as it can in the matter.

Eocklaxd (Factories of Eice & Hutchins and J. W. Spence).

April 5, 1906.

To the Board of Health of the Town of Rockland.

Gentlemen : — The State Board of Health has considered your ap-

plication for advice with regard to the disposal of the sewage of the

factories of Eice & Hutchins and of J. TV. Spence in Eockland, and has

caused an examination of the localities in which these factories are situ-

ated to be made by one of its engineers.

The sewage of the J. W. Spence factory, located at the corner of Park

and Howard streets, is discharged into a large cesspool in the rear of the

building; and it does not appear that there have been any complaints

regarding the disposal of the sewage at this factory, the complaint being

as to the lack of ventilation in the workrooms.

At the Eice & Hutchins factory there is a large privy vault, the con-

tents of which are removed from time to time, but it appears that over-

flows occur and cause a nuisance in the neighborhood. The factory is

situated in a depression through which a small stream runs, and the

ground is saturated with water, so that the vault stands nearly full at

all times. If the vault were made tight and were cleaned out with suffi-

cient frequency to prevent overflows, much of the objection now caused

by the disposal of sewage from this factory could be prevented ; and this

is probably the least expensive plan of disposing of the sewage of this

factory at the present time.

In this case, as in the case of other factories and buildings in Eock-

land examined from time to time at your request, it is impracticable to

dispose satisfactorily of the sewage upon the very limited area available

within the factory grounds or its neighborhood; and the best and only

practicable plan of dealing satisfactorily with the very objectionable

conditions now existing at several localities in the village of Eockland

is to construct sewers for the removal of the sewage to a proper place of

disposal, as you have been advised in previous communications."
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The question of the need of further ventilation in these factories should

be referred to the district police, who have charge of the enforcement of

laws relating to such matters.

Eutland (Prison Camp and Hospital).

Aug. 2, 1906.

To the Board of Prison Commissioners, Mr. Frederick G. Pettigrove, Chairman.

Gentlemen : — The State Board of Health received from you on

July 10, 1906, an application for advice as to a proposed system of

sewage disposal for the prison camp and hospital in Eutland, accom-

panied by plans of the proposed works. These plans provide for convey-

ing the sewage to a filtration area located on the westerly bank of the

Ware Eiver, near the foot of the hill upon which the hospital building

is located.

The Board has caused the locality to be examined by its engineer and

has- examined the plans presented, and is of the opinion that they provide

adequately for the proper disposal of the sewage from a population of

about 150. The area of filter beds will require enlargement when the

population increases beyond that number.

The location of the filter beds is such that it is unlikely that odors

from them will be noticeable at any of the buildings in this region, and

they are at a sufficient distance from the well which it is proposed to use

as a source of water supply to avoid any danger that the quality of the

water may be affected thereby.

Taunton.
July 12, 1906.

To the Board of Sewer Commissioners of the City of Taunton.

Gentlemen : — The State Board of Health has considered your peti-

tion of May 3, 1906, requesting of the Board a further extension of the

time for the completion of the sewage-disposal works for the city of

Taunton, and also the information contained in your communication of

June 20, from which it appears that no work has yet been done in

the construction of the main intercepting sewer necessary to convey the

sewage from the present outlets into the Taunton Eiver down to the

point at which it is proposed to locate the pumping station^ and that very

little has been done toward completing the removal of the sewage from

Mill Eiver. But, in view of the various circumstances set forth in your

latest communication, the Board has voted to extend the time for the

completion of the sewerage and sewage-disposal system of the city of

Taunton to July 1, 1907, and that, if at that time the city has shown

due diligence in the construction of the main intercepting sewer neces-

sary to convey the sewage from the present outlets into the Taunton
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Eiver down to the point at which it is proposed to locate the pumping

station, and in completing the removal of the sewage from Mill Eiver,

the Board will then consider the further extension of the time for the

completion of the sewerage and sewage-disposal works of the city, as

provided in the plans approved by ordei of this Board on July 15, 1897,

but not beyond July 1, 1910.

Oct. 4, 1906.
To the Board of Hewer Commissioners of the City of Taunton.

Gentlemex : — The State Board of Health received from you on

Sept. 15, 1906, an application for the approval of a new temporary out-

let and permanent overflow for the sewerage system of the city of Taun-

ton, accompanied by plans showing certain proposed changes in the loca-

tion of the main sewer in the neighborhood of the pumping station lot

and the location of the proposed new overflow and temporary outlet.

The plans approved by this Board on July 15, 1897, provide for a

temporary overflow from the main sewer, passing along the northerly

side of the pumping station lot close to the municipal lighting plant and

discharging into the river. Under these plans this overflow is to be used

temporarily as a main outlet for sewage; but after the construction of

the pumping station and the works for disposing of the sewage upon the

disposal area in Berkley, this overflow sewer is to be used for the disposal

of sewage only in emergencies, such as an accident to the pumping sta-

tion, pumps or force main.

By the plans now presented it is proposed to omit the construction of

this overflow sewer and temporary outlet along the northerly side of the

pumping station lot, and to extend the sewer along the private way on

the westerly side of the lot to the new channel of Cobb Brook, which is

now being built from the present channel at a culvert under the New
York, New Haven & Hartford Bailroad along the southerly side of the

pumping station lot to the river, and to discharge the sewage temporarily

into this channel at a point about 40 feet below the private way and 300

feet from the river.

The new channel of Cobb Brook, according to the plans presented, is

to be constructed of concrete, having a width of 5 feet and a depth of 8

feet, and its bottom from the neighborhood of the proposed outlet to the

Taunton Biver will be about 4 feet below the ordinary level of low tide.

It is proposed to provide a tide gate above the sewer outlet to prevent

sewage from being carried up the stream at times of dry weather, since

the dry-weather flow of the brook is small as compared with the quan-

tity of sewage that would be discharged into it while used as a temporary

outlet for sewage.

The Board lias caused the locality to be examined bv its engineer and
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has considered the plans presented, and is of the opinion that the pro-

posed outlet will not be objectionable as a place for the occasional dis-

charge of sewage at times of emergency, as contemplated in the plan of

sewerage and sewage disposal of the city approved by the Board in 1897.

The outlet will, however, be used as a temporary point of discharge

for the whole flow of the main sewer of the city until the extension of

the sewage-disposal works, and under the circumstances it is important

to avoid danger of creating objectionable conditions in the neighborhood

of the outlet during the period of such use; and if sewage should be dis-

charged into the open channel of the brook, as now proposed, it might

cause an objectionable odor in the neighborhood. In the opinion of

the Board, if this objectionable condition arises it can be avoided by

covering the channel of the brook from the neighborhood of the private

way to the river and keeping it covered during the period of such use,

and by providing for flushing out or cleaning the channel from time to

time during this period to prevent objectionable deposits from forming

therein.

With such modifications as above suggested, if found desirable, the

Board hereby approves the location of an overflow for the sewage of the

city of Taunton into Cobb Brook at the point proposed, to be used only

in cases of emergency after the construction of the pumping station,

force main and sewage-disposal works in Berkley, and approves the dis-

charge of the whole flow of the main sewer temporarily into this channel.

West Bridgewater (Howard Seminary).
Nov. 1, 1906.

To the Board of Trustees of the Howard Seminary, West Bridgewater, Mass.

Gextlemen : — The State Board of Health has considered the plans

presented by your engineer for the disposal of the sewage of the Howard
Seminary in West Bridgewater and has caused the locality to be ex-

amined by one of its engineers.

The plans provide for collecting the sewage in a tank to be located on

the seminary grounds about 200 feet from the buildings, whence the

sewage will flow to a dosing tank, from which it will be discharged auto-

matically through a 6-inch pipe about 400 feet in length to a sand-filter

bed, whence the effluent will flow to the Town River. The filter bed

shown on the plan has an area of about 5,000 square feet and a depth

of -A feet. The sewage is to be applied to the filter bed through distribut-

ing pipes laid about one foot beneath the surface.

In the opinion of the Board, works constructed in accordance with

these plans will be of sufficient capacity for the present requirements of

the institution in the matter of sewage disposal; and if these works are
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properly maintained and the pipes through which the sewage is dis-

charged into the sand are relaid at intervals when necessary, the works

will operate satisfactorily and will not cause objectionable conditions in

the neighborhood.

Westfield.
Aug. 2, 1906.

To the Board of Seiver Commissioners, Westfield, Mass.

Gentlemen : — The State Board of Health has considered the applica-

tion presented by the town engineer for advice as to certain storm-water

drains for portions of the town of Westfield and the plans submitted

therewith and has caused the locality to be examined by its engineer.

The plans submitted show four systems of drains designed to remove

storm water from territory lying on the north side of the Westfield River

and to discharge it into the river at four outlets, two of which are located

above the dam. It appears that sewers have already been constructed for

the removal of sewage proper from this territory and that the drains are

designed for the removal of storm water and ground drainage only.

The Board is of the opinion that the capacity of the proposed drains

is sufficient for the present requirements of the districts which they are

designed to serve, and that the proposed outlets are suitable ones for the

disposal of storm water and are unlikely to cause objectionable condi-

tions in their vicinity if sewage is kept out of the drains. In the future,

when the territory served by these drains becomes more thickly populated,

the capacity of some of the drains may become overtaxed; but in that

case additional outlets can be provided without serious difficulty, and it

does not appear to be necessary under the circumstances to construct

larger drains than those proposed in any of these districts at the present

time.

Weymouth (Stetson Shoe Company).
July 5, 1906.

To the Board of Selectmen of the Town of Weymouth, Mr. Bradford Hawes, Secretary.

Gentlemen :— The State Board of Health received from you on

May 14, 1906, a communication requesting its advice as to the disposal

of the sewage of the Stetson Shoe Company's factory in South Wey-

mouth, and subsequently, on June 29, the engineer of the company sub-

mitted plans of a proposed system of sewage disposal for this factory.

These plans provide in general for collecting the sewage in a tank and

conveying it through an 8-inch sewer to filter beds located about a quar-

ter of a mile southwest of the buildings, where it is to be purified by

intermittent filtration through the gravelly soil of which the filters are

to be built.

The Board has examined the plans presented, and concludes that in
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general they provide satisfactorily for the disposal of the sewage from

the Stetson Shoe Company's factory.

The soil of the gravel ridge which is to be used in the construction of

the filters is well adapted for the purification of the sewage by inter-

mittent filtration; and the area of the filter beds, as shown on the plan,

is sufficient for the present requirements of the factory.

It does not appear to be essential in this case to provide carriers with

concrete bottoms for the distribution of the sewage, since, if the sewage

should be discharged upon the surface at two or three points along the

sides of the beds, a sufficient distribution would be effected.

WlNCHENDON.
Makoh 1, 1906.

To the Sewerage Committee of the Town of Winehendon.

Gentlemen : — The State Board of Health received from you on

Jan. 19, 1906, an application for advice with reference to a proposed

system of sewerage and sewage disposal in the town of Winehendon, and

subsequently, on February 20, plans were received showing outlines of

the proposed works. These plans provide for collecting the sewage from

all of the thickly settled portions of the town in the valley of Millers

River into a system of pipe sewers, through which it is proposed to con-

vey it to filter beds to be constructed on land on the southerly side of

the river below the village, where the sewage is to be purified by inter-

mittent filtration and the effluent discharged into the river. The plans

also show an outlet for the main sewer into Millers River below the last

dam in the village, through which it is proposed to discharge the sewage

untreated into the river for such time as that method of disposal may
be permissible.

The Board has caused the locality to be examined by one of its en-

gineers and has considered the plans submitted.

There appears to be no serious difficulty in collecting the sewage in

sewers laid upon suitable grades and conveying it by gravity to the pro-

posed disposal area and outlet ; and the best practicable plan of purifying

the sewage will be to filter it through beds of sand or gravel, as provided

in the proposed plans.

An examination of the proposed filtration area shows that beneath a

rather deep layer of loam the soil is favorable for the purification of

sewage by intermittent filtration. An examination of areas lying north

of the river in this neighborhood shows that the soil of these lands is also

well suited for the purification of sewage by intermittent filtration, and
that the depth of loam is in general much less than on the lands on the

southerly side of the river. This area is in some respects also more
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desirable than the area on the southerly side of the river ; and the Board

would advise a further investigation, with a view to its use for the puri-

fication of the sewage of the town.

The Board has also considered the question of the temporal discharge

of the sewage into Millers Eiver. If all of the sewage of the town of

Winchendon should be discharged into Millers Eiver, it would seriously

pollute the stream and probably create a nuisance immediately below the

town; and, in the opinion of the Board, the purification of the sewage

will be necessary, though it will probably be permissible to discharge the

sewage directly into the river, for a time at least, until sewers have come

into general use.

When you have made further investigations and prepared plans as to

the disposal of the sewage the Board will, upon application, give you

further advice in the matter.

Public Institutions.

The following is the substance of the action of the Board during the

year in reply to applications for advice under the provisions of section 4

of chapter 75 of the Bevised Laws :
—

Canton (Massachusetts School and Home foe Crippled and De-

formed Children).
Jan. 6, 1906.

To the Board of Trustees of the Massachusetts School and Home for Crippled and Deformed
Children, Mr. Francis Hurtubis, Jr., Secretary.

Gentlemen : — The State Board of Health received from you on

Jan. 3, 1906, the following communication, requesting its advice as to a

proposed location for a school and home for crippled and deformed chil-

dren :
—

The Board of Trustees for the Massachusetts School and Home for Crip-

pled and Deformed Children has instructed me to request your Board to

direct one of its engineers to examine property belonging to one Herbert T.

Seavey, situated in the town of Canton, and to furnish this Board with his

opinion upon the question of the suitableness of said property as a site for

the School and Home for Crippled and Deformed Children.

The area indicated is located in the extreme southerly part of the town

of Canton, lying east of Washington Street and just north of the

boundary line between Canton and Stoughton, and the Board has caused

this area to be examined by one of its engineers.

Water for the supply of the proposed school and home— if this loca-

tion should be selected— could best be obtained from the water works
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of the town of Canton, the pipes of which are laid in the neighboring

streets.

As regards sewage disposal, definite advice cannot be given without

further investigation. A suitable place for the disposal of the sewage

can be found in the lower part of the area, and it is probable, judging

from the surface indications, that coarse sand or gravel suitable for

sewage purification will be found there. If not, suitable material can be

obtained in another part of the area and the necessary filter beds con-

structed therewith.

The Board sees no objection to the use of these areas for the institution

mentioned so far as the question of water supply or the proper disposal

of sewage may be concerned.

Wrentham (New School for the Feeble-minded).

Dec. 6, 1900.

To the Trustees appointed by the Governor to establish a School for the Feeble-minded.

Gentlemen" : — In compliance with your request for approval by this

Board, under the provisions of chapter 75, section .4, of the Eevised Laws,

of the taking of a certain tract of land in Wrentham as a location for a

new School for the Feeble-minded, the Board has caused an examination

of the land to be made, the general outline of which is indicated upon a

plan submitted by you.

The tract comprises an area of about 200 acres, lying in Wrentham
west of the Boston and Providence turnpike, about one mile north of

Wrentham village.

An excellent water supply can probably be obtained from the town of

Wrentham in case the works now contemplated by that town shall be

constructed ; but if not, it appears to be practicable to obtain water from

the ground within the limits of the area indicated. Much of the land

within the area contains soil of suitable quality for the disposal of sewage

;

but the Board would advise that both the source of water supply and a

plan of sewage disposal be determined upon before the construction of

buildings shall be begun.

The Board has voted to approve the proposed location.
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Examination of Public Watee Supplies.

The number of sources of public water supplies in use during the year

1906 was 260. Nearly all of these sources of supply have been examined

chemically, and bacterial or microscopical examinations have also been

made of many of them. In the following tables are given summaries

of the results of the chemical analyses of the water of the principal

sources of supply, the first table containing the averages of chemical

analyses made during the year of the various surface-water supplies,

and the second, analyses of the ground-water supplies. Descriptions of

changes in or additions to the sources of supply are given in the following

notes, together with any facts of special interest regarding the sources.

Amesbury.— The sources of supply are two systems of wells, one

located near Market Street supplying the high-service and the other

near Main Street supplying the low-service system.

During the winter of 1905-06 there were several cases of typhoid fever

in the town and an investigation was made of the water-supply system.

It appeared that during a fire, water from Powow River was pumped

into a system of pipes separated from the town mains by a check valve

and there was a possibility that the polluted waters of Powow Eiver

had entered the distributing system. It was also found that the water

of a brook flowing near the Market Street pumping station had been

admitted into the wells. A copy of the advice of the Board to the board

of health of Amesbury relative to the condition of the water supply may

be found on page 71.

Ayer.— The original source of supply was a large well situated near

a stream flowing from Sandy Pond. The yield of this well became

insufficient for the supply of the town, and during the past year 28

tubular wells have been driven along the shore of the stream about 1,600

feet below the old well. The wells are located from 60 feet to 80 feet

from the edge of the stream and are driven to a depth of about 35 feet.

Concord and Lincoln. — The towns of Concord and Lincoln are sup-

plied with water from Sandy Pond in Lincoln. The statute under which

water is taken provides that if the water of the pond shall prove in-

sufficient for both towns, the town of Lincoln shall be first supplied.

An application was received in the spring of 1906 requesting the advice

of the Board relative to the capacity of the pond to supply both of the

towns. A copy of the advice of the Board may be found on page 93.
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Dracut. (Dracut Water Supply District.) — The village of Collins-

ville in the town of Dracut has been supplied with water for several years

by the American Woolen Company. "Works for the supply of the Dracut

Water Supply District, which includes the principal part of the popula-

tion not already supplied, were constructed during 1906. The source of

supply is a system of tubular wells in the valley of a small brook. The

wells are driven to depths of from 20 feet to 30 feet. A copy of the

advice of the Board relative to the use of this source for the supply of

the district may be found on page 82.

Edgartown.— Works for the supply of the town of Edgartown were

constructed by the Edgartown Water Company during 1906. The source

of supply is a S}rstem of tubular wells near the most northerly arm of

Herring Pond, 2% miles from the center of the village. There are no

possible sources of pollution in the vicinity of the wells. A copy of the

advice of the Board relative to the use of water from this source for the

supply of the town may be found on page 85.

Franklin.— During the past year investigations have been made rel-

ative to obtaining a new supply for the town of Franklin from wells on

the shore of Beaver Pond. A copy of the advice of the Board relative

to the probable quality and quantity of the water obtained from this

location may be found on page 88. The construction of the works for

supplying the town from the new source was begun late in the season

of 1906, and was not completed at the end of the year.

Lynn. — The water of the Saugus Eiver— one of the sources of water

supphy of "Lynn — is contaminated by sewage from the towns of Beading

and Wakefield. A plan was submitted to the Board providing for the

construction of a pipe line or conduit to intercept certain branches of the

river which receive less pollution than the main stream, and to dis-

continue the use of the main stream as a source of supply. A copy of

the advice of the Board relative to this plan may be found on page 95.

Marblehead. — The sources of supply are two wells in the valley of

Forest Eiver in Salem. The water from both of the wells contains an

excessive quantity of iron, and the water supplied to the town is unfit

for many domestic purposes. A copy of the advice of the Board relative

to the quality of the water of the wells and as to the possibility of its

improvement may be found on page 101.

Maynard.— Water for the supply of Maynard is drawn by gravity from

White Pond to a pumping station about 2% miles from the pond, where

it is pumped to an open distributing reservoir. The pipe line from the

pond to the pumping station is of earthen pipe which has become partially

filled with sand so that its capacity is much reduced, and in places there

is a leakage from the pipe. The quantity of water delivered at the

pumping station has been insufficient for the supply of the town and
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polluted water from the Assabet River has at times been pumped into

the mains. The advice of the Board relative to increasing the supply

of water may be found on page 103.

Norwood. — The water supply of Norwood is taken from Buckmaster

Pond in Westwood. The quantity of water used by the town exceeds the

quantity which the source will yield in a series of dry years, and the

water has already been drawn to a very low level. Tests were made in

1906 with a view to obtaining an additional supply of water from the

ground in the valley of Purgatory Brook. A copy of the advice of the

Board relative to the use of ground water obtained in this locality may
be found on page 112.

Oxford. — Works for the supply of the town of Oxford were con-

structed by the Oxford Water Company in 1906. The source of supply

is a system of tubular wells in the valley of Kidder Brook, between the

villages of Oxford and North Oxford. A copy of the advice of the

Board relative to obtaining water from the ground at this place may

be found on page 114.

Peabody.— During the year 1906 works were completed for obtaining

water from Suntaug Lake. This lake has an area of 156.5 acres, and a

water-shed, including the surface of the lake, of 0.525 of a square mile.

Water is pumped from the lake into Spring Pond, one of the original

sources of supply of Peabody.

Provincetoivn.— Water for the supply of Provincetown is taken from

an open basin constructed near the village. The water drawn from the

basin contains an enormous quantity of iron, and during the year 1906

experiments have been made with a view to removing the iron from

the water by some process of filtration. The results of the investigations

were submitted to the Board and a copy of the advice thereon may be

found on page 120.

Salem and Beverly. — The sources of supply are Wenham Lake and

Longham Brook, water from the latter source being discharged at times

into Wenham Lake. The water of Wenham Lake has naturally a low

color and is in other respects naturally of good quality. The water of

Longham Brook is highly colored and contains a large quantity of organic

matter, and it has had an unfavorable effect upon the quality of the

water of Wenham Lake. A copy of the advice of the Board relative to

enlarging and improving the quality of the water supply may be found

on page 123.

Sharon.— The sources of supply are a large well and tubular wells sit-

uated near Beaver Hole Brook in such a location that the water is affected

by the sewage of a portion of the village. The yield of the wells is

insufficient for the supply of the town in a dry season and the water

of the brook has been used directlv at times. Investigations have been
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made with a view to obtaining a new supply from tubular wells in the

valley of the brook some distance above the present wells and above

possible sources of pollution. The advice of the Board relative to pro-

posed sources of additional supply may be found on pages 127, 128

and 129.

Soutlibridge. — During the years 1905 and 1906 a new storage reser-

voir was constructed on Hatchet Brook above Beservoir No. 3 from which

water has formerly been drawn. The new reservoir has an area of 66

acres, a storage capacity of 185,000,000 gallons, and an average depth of

8.6 feet. The water-shed of the reservoir has an area of 2.43 square

miles. The soil and organic matter were not removed from the area

flooded. During the summer of 1906 the reservoir was partly filled

with water, and the quality of the water delivered to the town became

very objectionable due to the contact of the water with organic matter.

A copy of the advice of the Board in regard to the quality of the water

supplied to the town may be found on page 130.

South Hadley. (South Hadley Falls Fire District.) — The water

supply of the South Hadley Balls Fire District is taken from Leaping

"Well Beservoir and from a small reservoir on Butterj^ Brook. The water

of Leaping Well Beservoir is practically free from pollution, but is

subject to tastes and odors from growths of organisms. The water-shed

of Buttery Brook contains a large population. A copy of the advice of

the Board relative to a proposed plan for preventing the pollution of

the water of the brook by this population may be found on page 130.

Springfield.— The principal source of supply is Ludlow Beservoir,

into which water from several brooks is conveyed by a system of canals.

Water is also pumped at times from Chapin, Loon and Five Mile ponds.

A copy of the advice of the Board relative to the quality of the water

of these ponds may be found on page 135. The water of Ludlow Beser-

voir contains in summer great numbers of organisms which make the

water unfit for domestic purposes. In the early part of the year 1906

works were completed for filtering the water of the reservoir through

sand filters. An area of 4 acres was prepared by filling a shallow arm of

the reservoir with sand taken from a neighboring knoll. Water is pumped
from the reservoir to these filters and collected by a system of under-

drains. Plans have been submitted during the year for the approval

of the Board of the taking of water from the Westfield Little Biver.

A copv of the advice of the Board relative to the use of this source of

supply may be found on pages 132 and 135.

Wayland. — The village of Cochituate in the town of Wayland is

supplied with water from a shallow storage reservoir on Snake Brook.

The water is either drawn from the reservoir directly or from a filter-

gallerv which is located in part beneath the bottom of the reservoir.

The water of the reservoir has a high color and is frequently objectionable
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for drinking on account of the disagreeable tastes and odors due to the

presence of a large quantity of organic matter. A copy of the advice

of the Board with reference to the quality of the water of this source may
be found on page 139.

Wes thorough. — The source of supply is Sandra Pond, an artificial

storage reservoir. "Water from the pond filters through and around a

dam into a small basin just below the dam, from which it is drawn for

the supply of the town. The water in the pond contains a large quantity

of organic matter, and, while the organic matter is largely removed in

filtering from the pond to the lower basin, the water in the basin is

subject to disagreeable tastes and odors caused by growths of organisms.

Plans have been prepared for obtaining a supply of water from the

ground in the vicinity of the pond, but the works have not been con-

structed. A copy of the advice of the Board relative to this scheme may
be found on page 140.

Averages of Chemv al Analyses of Surface-water Sources for the Tear 1906.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]

City or Town.

Amherst, .

Andover, .

Ashburnham,

Ashfleld, .

Athol,

Barre,

Brockton, .

Cambridge,

Cheshire, .

Chester,

Chicopee, .

Concord, .

Dalton,

Danvers, .

Deerfield,

.

Easthampton,

Fall River,

Falmouth,

Fitchburg,

Gardner, .

Gloucester,

Amethyst Brook Res-
ervoir.

Lower Reservoir,

Haggett's Pond, .

Naukeag Reservoir,

Bear Swamp Brook, .

Phillipston Reservoir,

Buckman Brook Res-
ervoir.

Reservoir,

Salisbury Brook Res-
ervoir.*

Silver Lake,

.

Upper Ilobbs Brook
Reservoir.

Lower Hobhs Brook
Reservoir.

Stony Brook Reservoir,

Fresh Pond,

.

Thunder Brook, .

Kitchen Brook, .

Austin Brook Reser-
voir.

Morton Brook,

Cooley Brook,

Sandy Pond,

Egypt Brook Reser-
voir.

Middleton Pond, .

Roaring Brook, .

Bassett Brook,

Xorth Watuppa Lake,

Long Pond, .

Meetinghouse Pond, .

Scott Reservoir, .

\Yachusett Lake,

.

Crystal Lake,

Dike's Brook Reser-
voir.

Wallace Reservoir,

Haskell Brook Reser-
voir.

0.20

0.43

0.17

0.00

0.25

0.59

0.34

0.19

0.54

0.11

0.54

0.16

0.40

0.27

0.03

0.02

0.21

0.09

0.41

0.05

0.31

0.61

0.11

0.29

0.24

0-05

0.08

0.19

0.14

0.09

0.52

0.50

3.10

3.44

3.57

3.15

5.27

3.27

2.97

3.16

4.19

3.36

5.47

5.2'

5.35

6.73

7.45

5.95

2.80

3.59

4.10

2.50

2.70

4.14

6.13

3.92

4.00

3.04

2.74

2.82

2.69

4.02

4.16

4.44

|3=i

ALBUMINOID.

002"

0025

0012

0012

0030

0063

0040

0030

002

0015

0038

0030

0031

,0086

,0020

.0006

.0010

.0013

.0015

.0011

.0025

.0019

.0016

.0016

.001

.0010

.nii2

.0054

.0014

.0022

.0026

.0018

.0121

0123

0121

0173

.0049

0159

.0526

0225

.0256

0243

0115

.0336

.0270

.0217

.0277

.0050

.0033

.0089

.0070

.0158

.0131

.0127

.0203

.0063

.0113

.0188

.0102

.0117

.0231

.0148

.0184

.0180

.0211

.0195

.? p.

0049

0017

0016

0013

,0022

0209

,0038

,0055

.0039

.0013

.0088

.0049

.0026

.0070

.0010

.0007

.0011

.0013

.0034

.0032

.0031

.0022

.0006

.0025

.0034

.0012

.0008

.0054

.0022

.0019

.0022

.0045

.0036

0.12

0.14

0.31

0.15

0.13

0.12

0.16

0.43

0.61

0.39

0.38

0.43

0.59

0.08

0.06

0.11

0.13

0.13

0.27

0.07

0.36

0.10

0.11

0.58

0.91

0.14

0.16

0.14

0.30

0.95

1.20

0.95

.0030

.0020

.000'

.0127

.0025

.0020

.0017

.0007

.0012

.0010

.0064

.0012

.0068

.0146

.0095

.0063

.0025

0035

0040

.0012

.0190

.0010

.0040

.0032

.0012

.0005

.0025

.0012

.0007

.0032

.0017

.0010

.0020

0000

0001

0000

0001

0001

0002

0001

0000

0000

.0000

0000

0000

0001

.0005

.0000

.0000

.0000

.0000

.0001

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0001

.0000

.0000

.0000

0.33

0.53

0.30

0.05

0.39

0.67

0.52

0.35

0.68

0.20

0.70

0.39

0.51

0.48

0.05

0.04

0.23

0.08

0.38

0.13

0.40

0.71

0.16

0.34

0.39

0.10

0.17

0.34

0.22

0.21

U.44

0.51

0.45

0.5

0.6

1.2

1.0

2.9

0.5

0.6

0.8

0.7

0.5

2.0

2.0

1.9

2.8

4.6

3.9

1.1

0.9

1.1

0.4

o.s

1.2

3.5

1.2

0.6

0.3

0.8

0.3

0.4

1.2

0.2

0.4

0.4

i Not used.
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Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources, etc.

[Parts in 100,000.]

— Continued.



No. 34.] EXAMINATION OF WATER SUPPLIES. 191

Averages of Chemical Analyses of Surface-water Sources, etc.

[Parts in 100,000.]

Continued.
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Averages of Chemical Analyses of Surface-water Sources, etc. — Concluded.

[Parts in 100,000.]
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Averages of Chemical Analyses of Ground-water Sources, etc.— Continued.

[Parts in 100,000.]
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Averages of Chemical Analyses of Ground-water Sources, etc.— Concluded.

[Parts in 100,000.]



EXAMINATION OF RIVERS.
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EXAMINATION OF EIVERS.

In the report for the year 1902, in the chapter entitled " Eeport upon

the Examinations of the Outlets of Sewers and the Effect of Sewage

Disposal in Massachusetts/' the results of the investigation made in

that year of the sources of pollution of streams in the State are pre-

sented in much detail, together with the results of analyses of the waters

of these streams for a long series of years.

During the year 1906 the condition of the streams has not changed

materially, and the examinations have been confined to a few of the

more important rivers.

Chemical analyses of samples of water from the following streams

have been made at frequent intervals during the year :
—

Assabet.
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blackstone river.
Blackstone River.

Chemical Examination of Water from Blackstone River.— Averages
for Six Months, from June to November, 1887 to 1906, inclusive.

Blackstone River, betiveen Mill Brook Channel and the Sewage Precipitation Works

of the City of Worcester.

[Parts in 100,000.]
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blackstone river.
Chemical Examination of Water from Blackstone River, etc. —

Concluded.

Blackstone River, at Uxbridge.

[Parts in 100,000.]
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MERRIMACK RIVER.

Merrimack River.

Table comparing the Analyses above Lowell with those above Lawrence, 1906.

[Parts in 100,000.]
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WATER SUPPLY STATISTICS.

During the }'ear 1906 water' supplies were introduced into the towns

of Edgartown (population, 1,175) and Oxford (population, 2,927) and

into the Dracut "Water Supply District. The Tillage of Collinsville in

the town of Dracut had been supplied previously.

Of the 354 cities and towns in Massachusetts, all of the 33 cities and

151 of the towns are provided with public water supplies. The following

table gives a classification by population of the cities and towns having

and not having public water supplies :
—

Number of

Places of Given
Population Population

f1905\ !

having
(
lyv»>- Public Water

Supplies.
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At the present time the water works are owned either by the municipal-

ity or by a fire or water supply district in all of the cities and 105 of the

towns, while in 46 towns the works are owned by private companies.

The following table gives a classification by population of the cities and

towns which own their water works and those which are supplied with

water by private companies :
—

Population

(1903).
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Month.
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The next table shows the weekly fluctuations during 1906 in the flow

of three streams which were carefully measured, namely, the Sudbury,

south branch of the Nashua and the Merrimack rivers. The flow of

these streams, particularly the Sudbury and the south branch of the

Nashua, serves to indicate the flow of other streams in eastern Massa-

chusetts. The flow of the Merrimack Eiver is affected to some extent

by the diversion of water from two of its branches for the water supply

of the Metropolitan Water District. The quantity diverted in 1906

amounted to about 182 cubic feet per second, which would reduce the

figures given for the flow per square mile of water-shed about .040 of a

cubic foot per second. The water-shed of the Sudbury Eiver is 75.2

square miles, of the Nashua 119 square miles, and of the Merrimack

4,661 square miles.

Week ending

Sunday.
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The following table gives the rainfall upon the Sudbury Eiver water-

shed and the yield of the stream expressed in inches in depth on the

water-shed (inches of rainfall collected), for the year 1906, together

with the average of the records for thirty-two years, from 1875 to 1906,

inclusive :
—
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Yield of the Sudbury River Water-shed in Gallons per Day per Square Mile}

Month.
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Yield of the Sudbury River Water-shed in Gallons per Day per Square Mile

Continued.

Month. 1889. 1890. 1891. |
1893. 1893. 1894. 1895.

January,

February, . . . .

March

April

May

June,

July

August,

September, .

October

November, .

December, . . . .

Av. for whole year, .

Av. for driest six months,

2,782,000

1,195,000

1,339,000

1,410,000

880,000

653,000

633,000

1,432,000

824,000

1,230,000

1,941,000

2,241,000

1,254,000

1,529,000

3,643,000

1,875,000

1,366,000

568,000

108,000

132,000

458,000

2,272,000

1,215,000

997,000

3,018,000

3,4S6,000

4,453,000

2,397,000

582,000

414,000

149,000

163,000

203,000

210,000

305,000

544,000

1,383,000

944,000

1,285,000

747,000

1,315,000

239,000

1,870,000

943,000

1,955,000

871,000

1,259,000

428,000

214,000

2S0.000

229,000

126,000

697,000

485,000

781,000

327,000

433,000

1,542,000

3,245,000

2,125,000

2,8S3,000

440,000

158,000

181,000

108,000

221,000

319,000

797,000

693,000

991,000

2,238,000

1,640,000

840,000

419,000

161,000

209,000

150,000

374,000

836,000

716,000

1,034,000

541,000

2,410,000

2,515,000

636,000

174,000

231,000

229,000

89,000

1,379,000

2,777,000

1,782,000

1,037,000

237,000

770,000

356,000

1,152,000

460,000

Month. 1896. 1897. 1898. 1899. 1900. 1901. 1902.

January, ....
February,

March, ....
April

May,

June, ....
July

August, ....
September,

October

November,

December,

Av. for whole year, .

Av. for driest six months

1,084,000

2,676,000

3,S35,000

1,494,000

360,000

399,000

95,000

57,000

388,000

592,000

659,000

657,000

1,019,000

314,000

845,000

1,067,000

2,565,000

1,515,000

915,000

962,000

658,000

591,000

182,000

94,000

909,000

1,584,000

991,000

564,000

1,638,000

3,022,000

2,604,000

1,829,000

1,246,000

530,000

231,000

1,107,000

369,000

1,160,000

1,986,000

1,799,000

1,450,000

777,000

2,288,000

1,381,000

4,205,000

2,521,000

511,000

66,000

19,000

—35,000

94,000

115,000

304,000

220,000

794,000

3,800,000

3,654,000

1,350,000

1,312,000

316,000

—18,000

—34,000

65,000

186,000

663,000

1,096,000

437,000

300,000

2,755,000

4,204,000

2,954,000

753,000

306,000

424,000

305,000

412,000

474,000

2,695,000

973,000

93,000

1,082,000

194,000

1,342,000

445,000

1,763,000

1,674,000

4,199,000

1,885,000

743,000

303,000

66,000

135,000

178,000

506,000

444,000

1,779,000

1,140,000

271,000
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Yield of the Sudbury River Water-shed in Gallons per Day per Square Mile—
Concluded.

Mean for

32 Years,
1875 to
1906,

inclusive.

January,

February

March,

April

May

June

July, .

August,

September

October,

November

December

Average for whole year,

Average for driest six months.

1,736,000

2,279,000

3,454,000

2,261,000

351,000

1,987,000

445,000

307,000

130,000

492,000

363,000

582,000

1,190,000

386,000

477,000

882,000

2,999,000

3,294,000

1,745,000

419,000

62,000

170,000

397,000

191,000

289,000

269,000

1,410,000

330,000

2,497,000

1,643,000

297,000

467,000

177,000

114,000

1,246,000

158,000

279,000

887,000

1,128,000

1,041,000

2,409,000

1,949,000

1,059,000

707,000

398,000

180,000

19,000

301,000

483,000

659,000

931,000

228,000

795,000

224,000

860,000

340,000

1,220,000

1,788,000

2,953,000

2,096,000

1,113,000

526,000

199,000

282,000

263,000

489,000

838,000

1,063,000

1,065,000

433,000
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Experiments upon the Purification of Sewage and

Water at the Lawrence Experiment Station.
1

By H. W. Clark, Chemist of the Board.

The following report summarizes the results of all work upon the

purification of sewage and water during the year ended Nov: 30, 1906.

During this year a large number of sewage and water filters were in

operation and many special studies were made. Data in regard to the

work of, and the accumulation of organic matter in, the original sand

filters, some of which have been in operation for nineteen years, are

given as usual. Studies were made during the year in regard to the

relative economy of operating sand filters so that organic matters are

retained at the surface and removed from time to time with some of the

filter sand, or operating them and mixing this organic matter from time to

time with the upper layers of sand and depending upon natural agencies

for its oxidation and removal. Sand filters were operated also to study

systematically the maximum rate of satisfactory filtration that can be

obtained with Lawrence sewage through such filters by different methods

of application of the sewage. A number of contact and sprinkling,

or trickling, filters were in operation and studies were made of methods

for the efficient distribution of sewage over trickling filters and in regard

to the attention needed to keep distributing devices in operation. A
summary and comparison of the work of sand, contact and trickling

filters in the actual disposition of organic matter reaching them is

given in this report. Further studies were made of the clarification of

the effluents of trickling filters, not only by the sand filters described in

previous reports but also by coagulation and mechanical filtration, and

investigations in regard to the purification of industrial wastes were

continued as usual. The experiments upon the filtration of water of

1 The work has been carried on under the general supervision of Hiram F. Mills, A.M., C.E.,

member of the State Board of Health, with the writer in direct charge. Mr. Stephen DeM. Gage
and Mr. George O. Adams, the principal assistants of the writer at the station, have aided in the

preparation of this report. A full account of the work done at the Lawrence Experiment Station

for the years 1888 and 1889 is contained in a special report of the State Board of Health upon the

purification of sewage and water (1890). A similar account of the years 1890 and 1891 is contained

in the twenty-third annual report of the Board for 1891. Since 1891 the results have been published

yearly in the annual reports.
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different degrees of pollution by slow sand filters and by mechanical

filters operated at high rates with the aid of coagulants were continued

during the year. Special attention was given to the question of double

filtration both as regards the production of an effluent of a high degree

of purity and with reference to economy of operation and maintenance.

In the chemical laboratories extensive investigations were made of the

suspended matters in sewage and in the effluents from filters of coarse

materials in order to obtain a more complete knowledge of their chemical

constituents. Much work was done to develop more comprehensive and

rapid methods of bacteriological analysis and to determine the significance

of the various factors which these methods may introduce in the inter-

pretation of a complete water analysis. This work is summarized in a

paper by Mr. Gage given below. Besides the work recorded in the

following report, many chemical and bacterial analyses were made, as

usual, of samples collected in connection with various investigations of

the Board and forwarded to the station.

Collection of Samples foe Analysis.

Beginning Jan. 1, 1906, there were collected daily small samples of all

sewage applied to Filters ISTos. 1, 6 and 9A, and also of the effluents of

all contact and trickling filters. These daily samples were mixed and

preserved with chloroform and the average mixed samples were analyzed

at the end of each month. The samples of sewage and effluent from the

experimental plant of the Board at Andover were also collected and

similarly treated. It has been found that more representative results

are obtained from average samples collected in this manner than from

single samples collected at intervals of one or more weeks.

Analysis of Sewage.

The sewage used at the station is pumped through a 2%-inch pipe

about 4,400 feet long. The sewage as received is a strong domestic

sewage. The following tables present the results of the usual analyses

of the various representative samples of sewage collected during the

year, " Lawrence Street sewage " being the average of samples collected

weekly from the sewer from which the sewage is pumped; "regular

sewage " being the average of samples collected at the experiment sta-

tion on at least four days of each week ;
" sewage applied to Filters Nos.

1, 6 and 9A " being the average of samples collected from all sewage

applied to these filters, and " average sewage " being the average of all

sewage pumped each Tuesday of the year. Besides these average anal-

yses as presented in following tables, analyses were made regularly each

week of the year of the sewage actually applied to trickling and contact
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Filters Nos. 135, 136, 175, 176, 221, 222, 233, 235, 247, 248 and 251,

and the results of these analyses are given in connection "with the tables

of analyses of the effluent of each of these filters. Especial attention

has been called during the past three or four years to the amount of the

Kjeldahl nitrogen work done and the present report contains many
results of such work, 2,261 Kjeldahl determinations having been made
during the year.

Lawrence Street Sewage.

[Parts per 100,000.]
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Station Sewage.

[Parts per 100,000.]
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The Disposal of Orgaxic Matter by Sand, Contact axd Trick-

lixg Filters.

The primary object in sewage purification is to change by bacterial

oxidation the putrefying matter or matters easily subject to putrefaction,

present in sewage, to a more stable form, and by this means convert an

ill-smelling, objectionable, badly polluted water to one free from odor

and easily decomposable matter. Only a very small percentage of the

total organic matter present in sewage is of this easily changeable nature,

however, and it is the large remainder that accumulates in settling tanks

and causes filter clogging. It was shown in last year's report, taking the

Andover sewage for illustration. 1 that about one and one-half tons of

sludge accumulated in the Andover settling tank per million gallons of

sewage passing through. Average station sewage for the past eighteen

years has contained about 2,080 pounds of suspended matter in each

million gallons. Of this suspended matter, about To per cent, was

organic. Of the organic matter, only 2 to 5 per cent, was organic-

nitrogen and the remainder was carbon and its compounds: about

40 per cent, was carbon, as shown by many analyses, and at times

as much as 20 per cent, was fat or fatty matters. A series

of tables is presented below showing clearly the actual amount of

total organic matter and organic matter in suspension, applied dur-

ing definite periods to representative sand, contact, and intermittent-

continuous or trickling filters, stored by the same filters and passed on in

their effluents. The sand filter employed in this study. Filter No. 1.

was put into operation on Jan. 10, 1888; the intermittent-continuous

or trickling filters, Nos. 135 and 136, on Nov. 28, 1899; the contact

filters, Nos. 175 and 176, on June 3, 1901, and No. 221 on July 7.

1903. The average rate of filtration of Filter No. 1, up to June 25, 1906,

when the last examinations of the filtering material were made, was

70,000 gallons per acre daily; of Filter No. 135, 1,442,000; of Filter

No. 136, 1,397,000; of Filter No. 175. 622.000; of Filter No. IT':.

596,000; and of Filter No. 221, 563,000 gallons per acre daily.

There has been practically no matter in suspension in the effluent of

Filter No. 1, probably ninety-five of every one hundred samples collected

showing none, and the other five containing so little that it would be

lost in averaging, and it may be assumed that none of the organic or

mineral matter in suspension in the sewage applied has appeared in the

effluent. There has been applied to this filter with each million gallons

of sewage about 375 pounds of nitrogen, and of this. 67.5 pounds, or 18

per cent., has been organic nitrogen. Of the total nitrogen applied.

i See page 362, report for 1905.
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including both that in solution as well as that in suspension, about 55

per cent, has been oxidized and has appeared in the effluent ; about 18 per

cent, has been present in the effluent unoxidized; about 3 per cent, has

been stored in the filter and 25 per cent, has been liberated by the nitro-

gen-liberating bacteria and passed into the air. Of the organic nitrogen

applied,— largely nitrogen of the suspended matters,— about 65 per

cent, has been oxidized; about 16 per cent, stored, and about 19 per

cent, has disappeared through the action of nitrogen-liberating bacteria.

The nitrogen in sewage, however, while forming an integral part of the

portion of organic matter that is liable to quick putrefaction, the pro-

duction of bad odors, etc., is but a small part of the total organic matter.

Of dry sludge, about 70 per cent, is organic matter, and of this only

2.5 per cent, is nitrogen, the remainder being carbon and its compounds.

There has been applied to this filter in each million gallons of sewage

about 2,800 pounds of organic matter, judging from loss-on-ignition

results, and of this total, about 2,080 pounds has been organic matter in

suspension in the sewage. There has been applied to this filter, taking

these figures in connection with the rate of filtration, about 62,000 pounds

of organic matter per acre of filter surface per year, and there has

accumulated, as shown by analyses of the filtering material, about

10,500 pounds of organic matter per acre per year of service, and of this,

only about 2.5 per cent, has been nitrogen. As 62,000 pounds have been

applied each year, 17 per cent, of the total has been accumulated each

year; but as the accumulation has been, of course, largely of the

organic matter in suspension, the true comparison is with this; and of

the 32,000 pounds of organic matter in suspension applied per acre

per year the figures show a storage of 33 per cent. Of this stored matter,

65 per cent, is in the upper foot of filtering material, and, in spite of the

relatively great storage, there is not enough present to prevent good

operation of the filters and the production of a highly nitrified effluent.

This organic matter, on account of the long period of storage of most

of it and the resulting working over by bacteria, has been changed

materially. Of the matters in suspension in Lawrence sewage, the fats

are about 35 per cent, of the loss on ignition, but in the stored matter

the fats are only about 2.8 per cent, of that loss. The amount of nitrogen

in the suspended matter of the sewage is about 6 per cent, as much as

the amount of carbon, while in the stored matters it is about 2.5 per

cent.

The results of the many years of operation of this typical sand filter

can be summarized as follows : At an average rate of 70,000 gallons per

acre daily, a rate requiring 14.3 acres per million gallons of sewage cared

for per day, it has produced a generally clear, highly nitrified, generally

odorless effluent; has successfully disposed of putrefying nitrogenous
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bodies in solution in the applied sewage and 84 per cent, of the organic

nitrogen. It has oxidized and successfully disposed of 67 per cent, of

the applied organic matter in suspension, both nitrogenous and carbona-

ceous, and has stored 33 per cent, of this matter. The residuum of

organic matter stored is of an almost non-decomposable, stable nature

and increases continually with continued use of the filter. It is probable,

however, that the relative percentage stored will decrease and the per-

centage oxidized will increase as the filter continues in operation.

Contact Filters.

Coke contact Filters Nos. 175 and 176 had been in operation five years,

while contact Filter No. 221, constructed of broken stone, had been in

operation two and one-half years, when analyses of filtering material

were made marking the end of the period covered by this discussion.

The average rate of operation of the coke Filter No. 175 was about

621,000 gallons per acre daily; of coke Filter No. 176, 595,000 gallons

per acre daily; and of the broken-stone filter, 530,000 gallons per acre

daily, these rates being from seven and one-half to eight and one-half

times as great as those of the sand filter.

There was applied to coke Filter No. 175 with each million gal-

lons of sewage about 2,130 pounds of organic matter, this filter hav-

ing received strained sewage; to Filter No. 176, 2,770 pounds; and

to stone Filter No. 221, 2,810 pounds with each million gallons of

sewage; or, in other words, taking into consideration the rate of filtra-

tion of each, 400,000 pounds per acre per year to coke Filter No. 175,

494,000 pounds to coke Filter No. 176 and 450,000 pounds per acre per

year to stone Filter No. 221, or from six to eight times as much per acre

per year to these filters as to the sand filter previously discussed. Each

million gallons of sewage applied to coke Filter No. 175 contained

on an average 800 pounds of suspended matter; each million gallons

applied to Filter No. 176, 1,760 pounds; and each million gallons

applied to Filter No. 221, 1,710 pounds of suspended matter; or 149,000,

314,000 and 278,000 pounds per acre per year to Filters Nos. 175, 176

and 221, respectively. Of the suspended matter, practically 75 per cent,

was organic; and coke Filter No. 175 received 112,000 pounds of

organic matter in suspension per acre per year; Filter No. 176, 236.000

pounds; and Filter No. 221, 206,000 pounds. Filter No. 175 re-

ceived with each million gallons of sewage about 350 pounds of nitro-

gen, and of this, about 23 per cent., or 70 pounds, was organic nitrogen.

The corresponding figures for Filters Nos. 176 and 221 are 390 and

78 pounds, and 380 and 114 pounds, respectively. " Of the total nitro-

gen applied to Filters Nos. 175, 176 and 221, there appeared oxidized

in the effluent of each 49, 19 and 4 per cent., respectively; 2, 1 and
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10 per cent, of the total applied nitrogen was stored, and 18, 46

and 37 per cent, for each filter, respectively, was liberated. Of the or-

ganic nitrogen applied to Filters Nos. 175 and 176, 6 per cent, was

stored; and Filter No. 221 stored 32 per cent, of the organic nitrogen

applied. Of the total organic matter applied, Filter No. 175 stored

5 per cent., Filter No. 176, 6 per cent., and Filter No. 221, 26 per

cent. Of the suspended solids in the sewage, they stored 13, 8 and 36

per cent., respectively; and of the organic matter in suspension applied

they stored 17, 10 and 47 per cent., respectively; or, relatively, 60,

3.6 and 168 per cent, as much as b}r the sand filter already discussed.

Of solids in suspension, Filter No. 175 stored 19,400 pounds per

acre per year; Filter No. 176, 25,000 pounds per acre per year; and

Filter No. 221, 98,000 pounds per acre per year. In other words, they

stored 100, 135 and 610 pounds, respectively, of suspended matter

for each million gallons of sewage applied, and of this stored matter 45

per cent, was organic. These filters produced effluents of varying

character: Filters Nos. 175 and 176, effluents with much of the easily

putrescible matter of the sewage oxidized or removed, and hence, gen-

erally, stable effluents, notwithstanding the large amount of organic

matter present; while Filter No. 221 produced, much of the time, an

effluent subject to putrefaction. These filters require about 1.7 acres of

surface per million gallons of sewage per day.

Sprinkling Filters.

For the third comparison of the disposition of matter by filtration, the

results yielded by two sprinkling filters that have been in operation eight

years are presented. These two filters are constructed of broken stone,

and have received sewage at an average rate of 1,450,000 gallons per acre

daily. During some of the years of their operation they have received

raw sewage, and during other }-ears sewage from which a portion of the

matters in suspension had been removed either by septic tanks or me-

chanical strainers. Averaging the results, the following data are

obtained: With each million gallons of sewage there was applied 2,300

pounds of total organic matter and 875 pounds of organic matter in

suspension, or about 381,000 pounds of organic matter in suspension in

the sewage applied to each filter per acre per year. The filters stored 2

per cent, of the organic solids applied, or 23,000 pounds per acre per

year; 4 per cent, of the total suspended solids applied; and the stored

organic solids are about 5}4 per cent, of the organic matter in sus-

pension in the applied sewage. There was applied with each million

gallons of sewage 375 pounds of nitrogen, and of this about 17 per cent.,

or 64 pounds, was organic nitrogen. To each filter there was applied

32,000 pounds of organic nitrogen per acre per }
7ear, this organic nitrogen
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being about 7% per cent, of the applied suspended solid matters. The

niters stored 1 per cent, of the total nitrogen applied and 6 per cent, of

the organic nitrogen ; 42 per cent, of the applied nitrogen appeared oxi-

dized in the effluent, 43 per cent, appeared unoxidized, 14 per cent, was

liberated and 1 per cent, was stored.

Summary.

All these results show clearly the true function and action of the three

classes of filters in handling the large amount of fairly stable matter,

organic and mineral, that reaches them. Oxidation of the matter actu-

ally putrefying at the time of application of the sewage is generally

accomplished easily by any properly constructed and operated filter.

This being done, a good sand filter, owing to oxidation and straining,

produces a clear, odorless and highly nitrified effluent. The rate at

which it can be operated is limited, however, and can rarely exceed

100,000 gallons per acre daily when receiving a normally strong sewage.

Preliminary treatments of the sewage, of course, allow this rate to be

materially increased. Contact filters allow rates six to eight times as

great as sand filters, but only the best give non-putrescible effluents;

and trickling filters can be operated with normal sewage at rates at

least three or four times as great as contact filters and twenty times as

great as sand filters, with the production of a highly nitrified, practically

odorless and non-putrescible effluent, — generally a quite turbid effluent,

however. Sand filters, owing to their comparatively low rate of opera-

tion, are many years in accumulating enough stable organic matter to

necessitate removal or to cause difficulty in operation. A considerable

percentage of that applied does, however, accumulate. The best of con-

tact filters, on the other hand, and good trickling filters succeed in

oxidizing the putrefying matters present in the sewage as applied to them,

and, owing to the nature of the materials of which they are constructed,

pass along a very large percentage of the non-putrefying, stable organic

and mineral matters of the applied sewage. The percentage of this matter

stored by trickling filters at Lawrence is slight, and apparently does

not gain beyond a certain point in the best filters, as shown by our

analyses and examinations. The peeling of this matter from the filtering

materials at times of bacterial activity and its passage in large quantities

into the effluent has been frequently noted.

This presentation is simply a collection of data to show with some

degree of accuracy what the final problem of sewage disposal really is.

It is no longer believed that bacterial action in properly constructed

filter beds can dispose of all organic matter. Much of it is too stable for

such disposition and it will accumulate. In sand filters its accumulation

is slow because the rate of filtration is necessarily low. There is much



222 STATE BOARD OF HEALTH. [Pub. Doc.

talk at the present time of higher rates of filtration through such

filters, but this high rate means simply poorer purification and frequent

sand removal. Sprinkling filters and the best contact filters give a

much lower degree of purification, estimated by the matter strained out,

but allow the greater rates shown here, oxidize the putrefying matters

and pass along a large percentage of the stable matter.

Data on Storage of Applied Suspended Matters. — Filters Nos. 1, 135, 136,

175,176 and 221.

_
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"Work of Trickling and Contact Filters in disposing of Matters

in Suspension in Sewage.

For several years determinations have been made of the matters in

suspension in the effluents of trickling and contact filters. The larger

the amount of matter in suspension in these effluents, the greater the life

of the filter before cleaning; and the more correct the adjustment of the

size and depth of filtering material and the rate of filtration to give good

nitrification and a non-putrescible effluent, and at the same time allow

the eventual passage of suspended matter through the filter after its

proper working over by bacteria, the more successful the filter from an

economic point of view. On previous pages attention has been called

to the large amount of suspended matter passed on by these filters. In

the previous table, however, these figures were given in terms of pounds

per year per acre of filter surface, etc. In the following table the results

are given for a period of several years, showing the amount of this

matter in parts per 100,000 and pounds per million gallons of effluent.

The large amount of this matter that is passed on by trickling Filters

Nos. 135 and 136 and the comparatively small amount by even the best

contact filters at the station— Nos. 175 and 176— is noticeable, and

especially noticeable is the difference in this respect between the trickling

filters and contact Filter No. 221, constructed of the same material as the

trickling filters and operating at a very much lower rate. Further

tables show the actual amount of stored matter per cubic foot of filtering

material in coke contact Filters Nos. 175, 176 and stone contact Filter

No. 221, also trickling Filters Nos. 135, 136, 247, 248,—constructed

of broken stone,— and Filters Nos. 233 and 235, constructed of clink-

ers. The date of these examinations and the length of period of opera-

tion when made are given on the tables, together with analyses of the

stored material. The large amount of matter retained in contact Filter

No. 221 in comparison with the small amount retained in trickling

Filters Nos. 135 and 136 is especially noticeable.

Solids in Suspension in Effluents.

[Parts per 100,000.]
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Solids in Suspension in Effluents— Concluded.

[Pounds per Million Gallons.]
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135, 136, 233, 235, 247 and 248. These figures show clearly the different

disposition of this organic nitrogen by the different classes of filters; the

large percentage of oxidation or liberation by sand filters, together with

the small amount passing away unoxidized in their effluents and the

comparatively large storage, and the large percentage passing away

unoxidized in the effluents of contact and trickling filters and the gen-

erally small storage. Contact Filter No. 221 and trickling Filter No.

247 have stored as much as, or more than, the sand filters; but these

filters are exceptions to the general rule, and the storage has been due

to causes not yet entirely understood, but probably on account of the use

of a small percentage of fine stone, this stone choking the channels

between the larger pieces of stone.

FlLTEE
Nos.

•
i

•
I

5A
|

5C
j

•
i

9A
j

103 j

135
|

136
J

175 <

m
|

m
j

233
|

235
|

247
'

248

Period
of

Operation.

o <*

o
u c

a u »

Albuminoid Nitrogen (Pounds per
Acre) .

Applied.

Jan. 10, 1SS8,

June 25,1906,

Dec. 19, 18S7,

Oct. 3, 1906,

Dec. 19,1887,
Oct. 3, 1906,

Sept. 14,1891,
March, 1898,

July 20, 1905,

July 23, 1906,

Jan. 12,1888,
June 25, 1906,

Nov. 18, 1890,

June 25, 1906,

Mar. 1, 1898,

June 30, 1904,

Nov. 28, 1899,

Feb. 5, 1906,

Nov. 28,1899,
Feb. 5, 1906,

June 3,1901,
Oct. 16, 1906,

June 3, 1901,

Oct. 16, 1906,

July 7, 1903,

Feb. 5, 1906,

Jan. 1, 1904,

Oct. 16, 1906,

Jan. 1,1904,
Oct. 16, 1906,

May 16, 1904,

April 6, 1906,

May 16, 1904,

Oct. 16, 1906,

In
Effluent.

Stored Oxidized
and

liberated.

j
5,799
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soiaiary of purification and nitrogen disposal accomplished

by Trickling Filters.

The first trickling filters— although not at that time so designated—
put into operation at the station \rere Xos. 15B and 16B. These filters,

constructed of stone, were in operation from June, 1892, until the end

of 1897, and were operated at times at rates as high as 500,000 gallons

per acre daily, the average rate of operation being about 370,000 gallons

per acre daily. They produced highly nitrified and stable effluents.

In 1899 Filter Xo. 117, constructed of broken stone and 10y2 feet in

depth, and Filter Xo. 131, of the same material but only 5 feet in depth,

were put into operation. The average rate of filtration of Filter ISFo. 117

was 1,897,000 gallons per acre daily, and of Filter Xo. 134, 1,150,000

gallons per acre daily. Both filters produced highly nitrified and gen-

erally stable effluents. Following this, Filters Nbs. 131, 189, 135, 136,

196, 222, 233, 234, 235, 236, 247 and 248, all trickling or, as first named,

intermittent-continuous filters, but of vanning depth and material, were

operated^ Of these, several of the most important and instructive are

continued. In order that the general results of the operation of all

these filters to date may be of ready reference, and also to show the work

of each in handling the organic matter applied to them, various tables

are given below in connection with the trickling filter results for 1906.

The first set of tables shows the rate of operation and the analysis of the

effluent of each filter; the second set of tables shows the actual amount

of nitrogen applied, the amount oxidized, etc.

Sedimentation oe Matters in Suspension in Effluents of Trick-

ling and Contact Filters.

It is possible by sedimentation to remove a large percentage of the

matters in suspension in the effluents of trickling filters, and by this

means to collect a large amount of organic and mineral matter and pass

along the clearer effluent. Each of the trickling filters at the station

is provided with a settling basin into which the effluents flow, and ex-

periments made by the frequent collection of samples of effluent entering

and flowing from these basins show that from 60 to 80 per cent, of the

matters in suspension in the effluents remain in the tanks. The quickest

removal by this means occurs in the effluents of the filters giving the

best nitrification. In such effluents the particles in suspension gather

in larger aggregations than in the less efficiently purified effluents. The
percentage of sedimentation increases also as the matter in suspension

increases. Experiments in regard to the amount of matter that will

settle out from such effluents in two hours were made during the year,

and resulted as follows :
—
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Rales at which the Sediment settles outfrom the Effluents of Various Filters.

[Glass tubes were filled to a depth of 6 feet with the samples and allowed to stand two hours,

when a sample was siphoned from midway down the tube.]

Total Solids in Suspension.

[Parts per 100,000.]

Trickling
Filters >~os.
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Average Solids in Combined Effluents of Filters Nos. 233 and 235.

[Parts per 100,000.]
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incubation, were recorded as putrefying. In some samples the oxygen

consumed increased and dissolved oxygen disappeared, but offensive

odors did not develop, the samples remaining a long time without

change in this respect ; and such samples cannot truly be said to putrefy,

but are subject to bacterial and chemical changes that do not cause

offence.

Beginning in May, 1906, samples of the effluents from all contact and

trickling filters in operation at the station were incubated as follows:

(1) samples of effluent as flowing from the filters containing all matters

in suspension; (2) samples of the supernatant effluent after three hours'

sedimentation, this sedimentation causing removal of much of the

matters in suspension; (3) samples coming from the filter, but with the

addition of 50 per cent. Lawrence^ tap water ; and (4) samples to which

methylene-blue was added.

During this period eleven samples of the unsettled effluents putrefied,

and nine of the same effluents, after three hours' sedimentation and the

removal of suspended matter, also putrefied upon incubation, these

samples all coming from filters giving the poorest effluents, namely,

Filters Nos. 221 and 247. (A description of all these filters will be

given later in this report.) Of the eleven samples, four, all from one

filter, putrefied even when mixed with 50 per cent, of Lawrence tap

water. All of the samples from trickling filters during this period, the

effluents of which showed good oxidation and nitrification, were non-

putrescible according to each and all of these tests.

It was apparent from this work that when efficient oxidation was occur-

ring in these filters, the soluble matters in the applied sewage being

well oxidized, the suspended matters in the effluents had little tendency

to become objectionable. Of the eleven samples of entire effluent which

putrefied, nine putrefied after the removal of this sediment, showing

that it was the matters in solution rather than those in suspension

that caused the change.

The use of methylene-blue was tried, as it has been recommended by

different laboratories, but its disappearance has apparently little value

as an indication of putrescibility. The color disappears as soon as a

reducing action takes place in the sample, and this reducing action fre-

quently is not accompanied by putrefaction. Non-disappearance of the

color means, of course, non-putrescibility of the sample.

The following tables present not only the results obtained during

1906, but also those of incubation tests of previous years. A study of the

results shows that -the effluents of the trickling filters of good ma-

terials, of sufficient depth, etc., are, as has been stated many times in
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these reports, practically non-putrescible. The effluents from, trickling

filters constructed of material poorly adapted to the work, or of insuffi-

cient depth, etc., such as Filters ISTos. 189, 236 and 247, are often pu-

trescible, and the analytical results from these filters have shown that

this was to have been expected. The effluents of contact filters are more

liable to putrefaction than the effluents of trickling filters, as shown by

the tables. The best contact filters show generally considerably less than

25 per cent, of samples liable to putrefaction, and occasionally a contact

filter will produce an effluent month after month, none of the samples

from which will putrefy. The poorer filters of this class, however,

produce effluents of which 25 to 90 per cent, of the samples collected

undergo putrefaction.

Incubation Tests.— Tvickling Filters.

Filter No.
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Incubation Tests. — Contact Filters.

Filter No.
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Sewage Sludge discharged from the Andover Settling Tank.

[Pounds.]

1906.
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Septic Tanks B and F received concentrated sewage containing large

amounts of suspended matter ; Septic Tanks A, G and H, regular station

sewage.

Per Cent, of

Dry Sludge
deposited in

Tank,

—

disappearing.

Pounds of

Dry Sludge dis-

appearing per
Million Gallons

of Sewage.

Septic Tank A, 189S to April, 1904,
April 1, 1904, to March 30, 1906,

Septic Tank B
Septic Tank F
Septic Tank G,
Septic Tank H,

1,335
938
877

1,254
786
860

Septic Tank A.
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Septic Tank D.



No. 34.] PURIFICATION OF SEWAGE. 235

Septic Tank H.
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The carbon in the filtered samples varied from 29 to 39 per cent., or

an average of 35 per cent, of the loss on ignition. Further results showed

that the figures given by " oxygen consumed " determinations represent

from 10 to 20 per cent., with an average of 16 per cent, of the oxygen

that would be actually required to oxidize all the carbon present. In the

filtered samples the per cent, is higher and more constant (22 to 26

per cent.). Only about 22 per cent, of the " loss on ignition " of the dry

residues from the evaporation of the samples of water was carbon, and

the " oxygen consumed " was about 44 per cent, of the total oxygen that

would have been required to oxidize this carbon. These figures show

that the carbonaceous matter in the water examined was different in

composition, or state of decomposition, from that in the sewage. The

following figures show the " oxygen consumed " by some pure car-

bonaceous substances when certain definite weights are submitted to the

" oxygen consumed " process :
—

Oxygen consumed
(Parts per 100,000).

Per Cent, which
Oxygen consumed

is of

Oxygen required.

Saccharose,
Dextrose,
Starch,
Lactose, .

Cellulose,

.

Peptone, .

26,500
24,000

200
10,200

156
7,400

24.0
22.0
0.17
96.0
0.13
5.7

These figures show that cellulose is only very slightly attacked by the

permanganate during the " oxygen consumed " process. The sample of

Lawrence street sewage, ~No. 2 (see table below), contained a consider-

able amount of finely divided paper, which accounts for the low ratio

of 10 per cent, which the oxygen consumed was of the total oxygen

required to oxidize the carbon present in this sample.

A series of tables here presented summarizes the results obtained in

this work. The first table gives the results of the analyses of these

samples of sewage, together with the results of the determinations of

carbon and hydrogen in the residues ; the second table shows the relation

between the carbon and other constituents of sewage and between " oxygen

consumed" figures, and the amount of oxygen actually required to

oxidize the carbon present. The table shows that the carbon in these

samples of sewage was from twelve to fifteen times as great as . the

organic nitrogen, and emphasizes the fact so frequently mentioned in

these reports during the past two or three years, that, while analytical

data in regard to sewage filtration are largely devoted to showing the

nitrogen disposal efficiency of a filter, the chief labor of such filters is in
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adequate^ disposing of the carbonaceous matters reaching them. The

third table presents similar data in regard to the samples of water studied

in this way.

Carbon Studies.— Analyses of Samples of Sewage examined.

[Parts per 100,000.]

>"o. 1.
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Analyses of Two Samples of Water studied.

[Parts per 100,000.]
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A Study of the PiAte of Filtratiox axd Amount of Suspended

Matter applied to Sand Filters as related to Volume of Saxd
removed.

In the operation of water filters the rate is maintained at as high a

figure as possible compatible with efficient filtration; that is, efficient

bacterial removal and the production of an effluent of satisfactory ap-

pearance. In doing this, it is expected that such filters will require the

removal of a certain amount of sand from time to time, in order that a

suitably high rate may be maintained. In sewage filtration, by the use

of sand filters, it is generally intended so to operate them that sand

removal shall be of very infrequent occurrence. It has been shown by

the work at the station that a certain amount of stable organic and

mineral matter will accumulate, however, and eventually necessitate

sand removal; but it is possible to maintain such filters in opera-

tion for many years before such removal becomes necessary. Much is

said of late in regard to higher rates of operation of sand sewage niters,

and such higher rates are, of course, possible, if sand is removed more

frequently and less perfect purification is accepted. It is manifestly

absurd, however, to state, after one or two years' operation at a high

rate, that these rates can be easily maintained. A longer period of study

is necessary.

During the past eight years and more, especially during the past three

years, certain sand filters at the station have been operated at high rates,

and careful records kept showing the amount of sand removal that is

necessary to maintain these rates, and to show also the relation between

sand removal and the amount of matter in suspension in the applied

sewage. These figures are presented in following tables, together with

similar figures from the operation of water filters.

In 1898, Filter No. 100 was put into operation and is still continued.

The average rate of operation of this filter up to the time of the last

sand removal was 250,000 gallons per acre daily, and it has been possible

to maintain this rate as the filter has received septic sewage containing

much less suspended matter than regular station sewage. To maintain

this average rate, however, with this septic sewage, it has been necessary

to remove clogged sand from the filter several times, and the amount

removed per million gallons of sewage filtered has increased as the age

of the filter and depth of accumulation of organic matter have increased.

During the first four years of operation the sand removed amounted

to 2.93 cubic yards per million gallons filtered, and during the following

three years to 3.76 cubic yards per million gallons filtered. Filters Nos.

224 and 249, receiving the settled effluents of trickling filters and

operated at rates varying from 600,000 to 800,000 gallons per acre
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daily, have given similar results, as shown in the tables following. In

the tables are also given figures showing the pounds of suspended matter

applied per cubic yard of sand removed, and the proportion of this that

is organic suspended matter. Two tables showing the sewage filter

results are presented, the first showing the quantity of sewage applied

in million gallons per acre between each scraping or sand removal, the

depth of sand removed, the cubic yards removed per acre and per million

gallons filtered, and the estimated pounds of matter in suspension in the

applied sewage per cubic yard of sand removed; while the second table

presents the rate of operation of each filter in million gallons per acre

daily, the number of times sand was removed, the pounds of suspended

matter applied with each million gallons, the pounds in each cubic yard

of sand removed and pounds per acre per scraping.

It is especially noticeable, in comparing Filters Nos. 100, 221 and

249, that, as would be expected, as the rate maintained is increased, the

amount of suspended matter that can accumulate in the sand, and still

allow this high rate, decreases rapidly. On this second table some sim-

ilar figures gathered from the operation of the Lawrence city filter and

Filter ISTo. 8B at the experiment station, both filtering river water, are

given. They are of interest as showing how the higher rates maintained

with these water filters allow still less accumulation of matter before

scraping is necessary. The city filter is not completely underdrained,

while Filter No. 8B is entirely underdrained; and the differing re-

sistance of each to the passage of water, owing to this difference of

construction, is clearly shown by the different accumulation of suspended

matter that can occur before scraping becomes necessary.

Comparisons of Bate, Sand Removal and Accumulation of Matters applied in Sus-

pension in Seivage.— Filters Nos. 100, 224 and 249.

Filter No. 100.
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Comparisons of Rate, Sand Removal and Accumulation of Matters applied in Sus-

pension in Sewage, etc. — Concluded.

Filter No. 240.
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Parts Carbon Dioxide in Effluents.

l,

.

2,

.

4,

.

5, .

6, .

9, .

10, .

100, .

135, .

136, .

175, .

176, .

221, .

224, .

233, .

235, .

237, .

242, .

247, ,

248, .

249, .

249 (applied),

250, .

251, .

Aug. 2, 1906.

Free Carbon
Dioxide.

24.2

23.0

17.6

9.9

16.2

11.6

5.8

13.1

2.6

8.1

9.5

13.5

4.7

5.5

7.S

5.5

12.1

8.4

1.5

5.4

1.3

4.7

Half-bound
Carbon
Dioxide.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.4

3.6

3.2

6.2

10.4

0.0

3.9

3.9

3.4

0.0

2.6

3.6

0.4

2.0

0.0

4.9

Aug. 17, 1906.

Free Carbon
Dioxide.

10.4

12.4

11.2

4.6

9.7

7.7

5.7

9.9

2.8

5.9

13.7

12.9

14.5

3.5

4.0

7.9

4.7

8.4

5.0

2.9

4.4

3.5

10.5

Half-bound
Carbon
Dioxide.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2.5

3.8

2.1

5.9

9.4

0.0

3.9

2.0

3.0

1.2

6.7

5.0

0.3

0.0

6.4

Alkalinity and Acidity of Sewage Filter Effluents.

Following the work of last year upon this subject, determinations were

made to show the variation in acidity and alkalinity of the effluents of

different sewage filters operating under differing conditions. The av-

erage results of monthly determinations are given in following tables.

As stated in the last report, acid effluents are produced by filters giving

the most thorough purification. Of the filters tested Xos. 1, 2, 4, 5C,

6, 9A, 10, 100, 224, 249, 250, 305, 306, 312, 313, 314, 315 and 316 are

sand filters; Nos. 175, 176, 221, 237, 251 and 252 are contact filters,

while the remainder are trickling filters.
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Average Alkalinity of Effluents of Sewage Filters.

[Parts per 100,000.]
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PURIFICATION OF FACTORY WASTES.

Throughout the year experiments were made upon filters operated with

the wastes from woolen mills, paper mills, shoddy mills, bleaching and

dye works, etc., and the results of this work are presented below.

Studies of Methods of Application of Sewage to Trickling

Filters.

During the year various methods of applying sewage to trickling

filters so as to obtain the best distribution were studied. While a full

account of these methods is not given in this report, especial attention is

called to the description of Filter No. 222 (page 267), and of a quite

successful method devised at the station.

With most of the jet sprinklers proposed to be operated with a con-

stant head, the greater portion of the sewage falls in a ring and a large

portion of the surface receives no sewage. Furthermore, with such a

system the rate at which the filter is operated is dependent entirely upon

the size of the orifice and the acting head. By the use of an automatic

flush tank, such as that installed at the experimental filter at Andover,

the spray from the outlet is made to cover a gradually reducing circle

as the head becomes less, and the whole surface within a given circle is

sprinkled. Furthermore, as the flush tank operates intermittently, the

rate of operation of the filter is controlled by the flow of sewage entering

the flush tank, and is independent of head or size of orifice, and at low

rates the filter receives the same volume per dose as when operating at a

high rate; but the dose is applied less frequently, the volume of sewage

applied at one time depending upon the capacity of the flush tank.

Experiments are in progress to study the proportional distribution of

sewage over the sprinkled area, when operating with sprinkler nozzles of

different ty^ies and with dash plates of different sizes and types, and also

to determine the effect of placing nozzles and dash plates at different

distances from the surface of the filter, the effect of different heads, and

the effect of variations in the size of the orifices through which the

sewage is made to pass. In addition, the distributing effect of different

depths of filtering material is to be investigated.

In the experiments the sewage is placed in a galvanized-iron tank,

fastened to a platform which slides up and down upon fixed guides, to

which it may be securely fastened at any elevation. The outlet of the

tank is at the bottom, from which the sewage is led through a shut-off

and appropriate piping to any type of sprinkler which we may wish to

study. A number of types of jet sprinklers, such as those proposed for
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the Columbus, 0., sprinkling niters, and those used on certain of the

trickling filters in England, have been obtained, and also a supply of

dash plates of different shapes and dimensions, and a sliding standard

upon which these dash plates may be fixed at any distance above the

filter surface. The distance between the face of the dash plate or the

orifice of a sprinkler nozzle has been termed the " riser distance." Placed

radially at definite distances from the dash plate are a series of bottles

containing tunnels of definite area, in which the flow of sewage is caught

and measured. The procedure has been to fill the feed tank to a given

depth, open the outlet and allow the sewage to flow through the pipes to

a choked outlet, when it impinges upon a dash plate and is thrown out

in the form of an umbrella, breaking on the outer edge into a fine spray.

Measurements of the fall of sewage are made in each of the four quad-

rants of the circular area sprinkled, and measurements are made only

when there is no wind. The operating head has varied between 6 inches

and 54 inches, the choked orifice through which the sewage flows being

4 inches long and the distance from the orifice to the dash plate being 1

inch in each case. Orifices having a diameter of y± inch, % inch, %
inch, 3

/4 inch and 1 inch have been used with each combination of head,

riser distance and dash plate. The dash plates studied have been a flat

plate, circular in area and 2 inches in diameter, a circular flat plate 2

inches in diameter having the outer quarter-inch turned up at an angle

of 45 degrees, called for convenience a 2-inch dished plate, and a similar

plate 3 inches in diameter, designated a 3-inch dished plate. These

plates have been placed 12 inches above the filter surface in each case,

and the 2-inch dished plate has also been used with a riser distance of 6

inches. The results of the experiments so far completed are so few that

any conclusions must be subject to revision. They may be briefly

summed up as follows :
—

Area Wet. — The outside limit of the sprinkled area is considered to be

that portion where the quantity of sewage falling upon the unit area

was less than % of 1 per cent, of the proportionate part of the whole

dose for that area, On this basis, circles from 30 to 66 inches in diam-

eter were wet by the 2-inch dished plate with different orifices and a

6-inch riser, and from 54 to 72 inches in diameter by the same plate

with a 12-inch riser. The area wet by the 2-inch flat plate was consid-

erably less than that by the dished plate, varying from 36 to 54 inches

with the various orifices. The area wet by the 3-inch dished plate was

intermediate between that for the 2-inch flat plate and the 2-inch dished

plate.

Size of Orifice.— The area wet was greatest when an orifice % inch in

diameter was used, and least when a 1-inch orifice was used. The
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distribution curves were somewhat flatter, however, with the larger

orifices.

Distribution. — The distribution in all four quadrants of the circle

was never the same, often varying as much as 50 per cent, in the ex-

tremes. With the 2-inch dished plate placed 6 inches above the filter

surface, 80 to 90 per cent, of the sewage was spread upon from 21 to 38

per cent, of the surface wet. With the same dished plate and a 12-inch

riser distance, 75 to 85 per cent, of the sewage was concentrated upon 21

to 3-1 per cent, of the wet area. With the 2-inch flat plate 12 inches

above the ground, 70 to 90 per cent, of the sewage was concentrated

upon 30 to 44 per cent, of the surface, and with the 3-inch dished plate,

80 to 95 per cent, of the sewage was concentrated upon 30 to 55 per

cent, of the surface. As a rule, no part of the surface received the theo-

retical amount of sewage, although in a few cases from 10 to 20 per

cent, of the surface received within 10 per cent, of the theoretical amount.

Large Sand Filters in Operation at the Station.

Filters Nos. 1 to 10, inclusive, and Filters Nos. 305 and 306.

During the year the large sand filters were continued in operation, and

two new filters added, namely, Nos. 305 and 306. All of these out-door

sand filters were protected to a certain extent from the winter weather,

as noted in the last report, and this protection is about equal to that

given by ice and snow on the municipal filters.

Studies of Rates of Filtration with Sand Filters, and Effect of

Depth of Filtering Material.

Filters Nos. 312, 313, 3H, 315 and 316.

Five new filters, each %oooo °£ an acre in area anĉ constructed of

sand of an effective size of 0.25 millimeter, were put into operation Oct.

1, 1906, to study comparatively the purification of sewage on sand filters

operated at different rates, the effect of mode of application of sewage

and the effect of doubling the depth of filtering material.

Filters Nos. 312, 313, 314 and 315, each contained 5 feet of sand and

Filter No. 316 contained 10 feet of sand. Sewage was applied to Filter

No. 312 at a rate of 50,000 gallons, to Filters Nos. 313 and 316 at a

rate of 100,000 gallons and to Filters Nos. 314 and 315 at a rate of

150,000 gallons per acre daily. The sewage applied to Filter No. 315

was divided into six doses, applied at intervals two hours apart, the

sewage for each of the other filters being applied in one dose.







No. 34.] PURIFICATION OF SEWAGE. 247

Large Sand Filters in Operation at the Station. — Filters Nos.

1 to 10, inclusive.

Filter No. 1.

Filter No. 1, constructed of 60 inches in depth of sand of an effective

size of 0.48 millimeter, is y2oo of an acre in area, and was first put into

operation on Jan. 10, 1888. The filter was operated at a rate of 60,000

gallons per acre daily for six days per week from Dec. 1, 1905, to May

8, 1906; at a rate of 50,000 gallons from May 9 to September 15, and

at a rate of 60,000 gallons per acre daily from September 20 to November

30. From December 1 to March 8, the surface of the filter was trenched

and the trenches were covered with boards. On March 9, the board covers

were removed and the sand in the trenches was raked 3 inches deep. On
April 16, the sand in the trenches was raked 3 inches deep and the

surface of the filter was levelled. July 2, the surface was again trenched

in the same manner as during the winter, but with the trenches at right

angles to the winter trenching. On July 29, the sand in the trenches was

raked 3 inches deep and the surface again levelled. On September 15, the

surface was dug over 8 to 10 inches deep, and the filter was allowed to

rest until September 20. On November 10, the surface was again

trenched. That portion of the surface to which sewage was applied was

raked 1 inch deep thirt}--three times during the year, as follows : during

December, twice; January, once; March, twice; April, four times; Maj^,

four times ; June, four times ; July, three times ; August, four times ; Sep-

tember, twice; October, four times; and November, three times.

Filter No. 2.

Filter No. 2, constructed of 60 inches in depth of fine sand of an

effective size of 0.08 millimeter, is % o °f an acre in area, and was

first put into operation on Dec. 19, 1887. The surface of the filter is

arranged with circular trenches 1 foot wide and 2 feet deep, of medium

sand of an effective size of 0.19 millimeter, the surface of these trenches

being below the surface of the remainder of the filter, and to them

the sewage was applied at the rate of 40,000 gallons per acre dairy

from Dec. 1, 1905, to May 8, 1906; at the rate of 30,000 gallons per

acre daily from May 9 to September 14 ; and at the rate of 40,000

gallons per acre daily from September 20 to November 30. During the

winter, the trenches were covered with boards. On March 9, these board

covers were removed and the trenches were raked 3 inches deep. On
April 21, the trenches were dug over 6 inches deep. On June 12, the

grass and weeds growing on the filter were cut. On July 2. all the

grass and weeds were removed and the trenches were dug over 12 inches
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deep. On August 10, the grass and weeds were again cut. On September

15, the trenches were again dug over 8 to 10 inches deep and the filter

rested until September 20. On November 10, the trenches were again

dug over to a depth of 6 inches. That portion of the surface to which

sewage was applied was raked 1 inch deep thirty-one times during the

year, as follows: during December, twice; January, once; February,

once; March, twice; April, twice; May, four times; June, four times;

July, four times ; August, four times ; October, four times ; and November,

three times.

Filter No. k-

Filter No. 4, constructed of 60 inches in depth of fine river silt of

an effective size of 0.04 millimeter, is % o 0I an acTe m area, and was

first put into operation on Dec. 19, 1897. The surface of the filter is

arranged with circular trenches about 14 inches wide and 12 inches

deep of coarse sand of an effective size of 0.48 millimeter, the surface

of these trenches being below the remainder of the filter, and to them

the sewage was applied at the rate of 40,000 gallons per acre three

times a week throughout the year. During the winter, the trenches

were covered with boards. On March 9, the board covers were removed

and the surface of the trenches was raked 3 inches deep. On April 12,

the trenches were dug over 6 inches deep; on July 2, 12 inches deep;

on September 15, 8 to 10 inches deep ; and on November 10, 6 inches deep.

On June 12 and August 10, the grass and weeds growing on the ridges

were cut, and on July 2 all the grass and weeds growing on the filter

were removed. That portion of the surface of the filter to which

sewage was applied was raked 1 inch deep thirty-four times during the

year, as follows : during December, twice ; January, once ; Februar}', once

;

March, twice; April, twice; May, four times; June, four times; July,

four times; August, four times; September, three times; October, four

times; and November, three times.

Filter No. 5C.

Filter No. 5C is % o of an acre m area ; an(i is constructed of 60

inches in depth of sand of an effective size of 0.22 millimeter, and

was first put into operation on July 20, 1905. Sewage was applied at

the rate of 60,000 gallons per acre daily from Dec. 1, 1905, to May 8,

1906, and from May 9 to November 30 at the rate of 50,000 gallons per

acre daily. During the winter, the surface of the filter was trenched and

the trenches were covered with boards. On March 9, the board covers

were removed and the sand in the trenches raked 3 inches deep. On
April 21, the trenches were again raked 3 inches deep, the surface

of the filter levelled and then dug over to a depth of 6 inches. On
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November 10, the surface of the filter was again trenched in the

same manner as during the preceding winter. That portion of the sur-

face of the filter to which sewage was applied was raked 1 inch deep

thirty-five times during the year, as follows : during December, twice

;

January, once; February, once; March, twice; April, twice; May, four

times; June, four times; July, four times; August, four times; Sep-

tember, four times ; October, four times ; and November, three times.

Filter No. 6.

Filter No. 6, % o of an acre in area, is constructed of 44 inches in

depth of mixed fine and coarse sand of an effective size of 0.35 millimeter,

and was first put into operation on Jan. 12, 1888. Sewage was applied

six times a week at the rate of 60,000 gallons per acre from Dec. 1, 1905,

to May 8, 1906 ; at the rate of 50,000 gallons from May 9 to September

19 ; and at the rate of 60,000 gallons per acre from September 20 to

November 30. During the winter, the surface of the filter was trenched

and the trenches were covered with boards. On March 9, the board

covers were removed and the trenches raked 3 inches deep. On April 16,

the trenches were again raked 3 inches deep and the surface of the filter

was levelled, and the whole filter then dug over to a depth of 6 inches.

On July 2, the surface of the filter was again trenched, with the trenches

arranged at right angles to those of the preceding winter. On July 29,

the trenches were raked 3 inches deep and the surface of the filter again

levelled. On September 15, the surface was dug over 8 to 10 inches deep,

and the filter rested until September 20. On November 10, the surface

was trenched in the same manner as during the preceding winter. On
April 17 and 18, and from May 29 to June 1, inclusive, the filter was

out of operation on account of high water in the river. That portion

of the surface of the filter to which sewage was applied was raked 1

inch deep thirty-five times during the year, as follows : during December,

three times; Januarj*, once; February, once; March, twice; April, three

times; May, four times; June, four times; July, three times; August,

four times ; September, three times ; October, four times ; and November,

three times.

Filter No. 91.

Filter No. 9A, 34oo of an acre m area, is constructed of 5 feet in depth

of sand of an effective size of 0.17 millimeter, and was first put into opera-

tion on Nov. 18, 1890. Sewage was applied at the rate of 60,000 gallons

per acre six times a week from Dec. 1, 1905, to May 8, 1906 ; at the rate of

50,000 gallons from May 9 to September 19 ; and at the rate of 60,000

gallons from September 20 to November 30. During the winter, the

surface was trenched and the trenches were covered with boards. On
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March 9, the board covers were removed and the trenches raked 3 inches

deep. On April 16, the trenches were again raked 3 inches deep, the

surface of the filter levelled and then dug over to a depth of 6 inches.

On July 2, the surface was again arranged in trenches, with the trenches

at right angles to those of the preceding winter. On July 29, the

trenches were raked 3 inches deep and the surface of the filter levelled.

On September 15, the surface was dug over 8 to 10 inches deep, and the

filter allowed to rest until September 20. On November 10, the surface

was again trenched for the winter. April 17 to 19 and May 29 to June

1, the experiment was interrupted by high water in the river. That

portion of the surface of the filter to which sewage was applied was raked

to a depth of 1 inch thirty-four times during the year, as follows

:

during December, twice; January, once; February, once; March, twice;

April, three times ; May, four times ; June, four times ; July, three times

;

August, four times; September, three times; October, four times; and

November, three times.

Filter No. 10.

Filter No. 10, % o °f an acre in area, is constructed of 5 feet in depth

of fine and coarse mixed sand of an effective size of 0.35 millimeter,

and was first put into operation on July 18, 1891. No underdrains are

beneath the sand, except directly above and around the outlet pipe. A
partition extending 3 feet below the surface separates the quarter of the

surface which is farthest from the underdrains from the remainder of

the surface. To this quarter, the sewage is applied, and over the re-

mainder of the surface is a layer of loam 8 inches in depth. Sewage

was applied at the rate of 25,000 gallons per acre six times a week from

Dec. 1, 1905, throughout the year. On March 11, the surface of the filter

was raked to a depth of 3 inches, and was dug over on April 16 to a

depth of 6 inches; on July 2, to a depth of 1 foot; on July 15, to a

depth of from 8 to 10 inches; and on November 10, to a depth of 6

inches. After digging over the surface on September 15, the filter was

allowed to rest until September 20. The experiment was interrupted by

high water in the river April 17 to 19 and May 29 to June 1. That

portion of the surface to which sewage was applied was raked to a

depth of 1 inch thirty-eight times during the year, as follows: during

December, four times; January, three times; March, once; April, four

times; May, four times; June, four times; Jul}-, four times; August,

four times ; September, three times ; October, four times ; and November,

three times. In December, 8 inches of snow was removed; in January,

y8 inch of ice; in February, 10% inches of snow; and in March, 29

inches of snow.
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Filters Nos. 305 and 306.

On August 24, 1906, two new filters, situated out of doors, semi-

circular in section, each containing 54 inches of sand of an effective size

of 0.27 millimeter and having an approximate area of %00 of an acre

were put into operation. It is intended that these filters shall always be

operated at the same rate and in the same manner, Filter No. 305 re-

ceiving the strong station sewage and Filter No. 306 receiving sewage

diluted with canal water, in order to study the relative purification of

sewage of different strengths. During the three months which these filters

have been in operation, sewage has been applied to each at a rate of 60,000

gallons per acre six days each week, the sewage applied to Filter No.

306 being composed of equal parts regular sewage and canal water. On
November 10, four trenches, 12 inches wide and 3 inches deep, were

made in the surface of each filter, the sand removed from the trenches

being piled upon the ridges. The surface of each filter was raked four

times during the months of September, October and November.

Effluent of Filter No. 1.

[Parts per 100,000.]



252 STATE BOAED OF HEALTH. [Pub. Doc.

Effluent of Filter No. 2.

[Parts per 100,000.]

Date.

1905.
December,

1906.
January,

February,

March,

April,

May,

June,

July,

August,

September,

October,

November,

Average,

Quantity
Applied.

Gallons
per Acre
Daily
for Six

Days in a
Week.

40,000

40,000

40,000

40,000

38,400

32,600

27,700

27,700

30,000

25,200

40,000

38,500

35,000

Tempeka-
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Effluent of Filter No. 50.

[Farts per 100,000.]
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Effluent of Filter No. 9A.

[Parts per 100,000.]



No. 34.] PURIFICATION OF SEWAGE. 255

Effluent of Filter No. 305.

[Parts per 100,000.]
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Sewage applied to Septic Tank A.

[Parts per 100,000.]
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Solids in Sewage applied to Septic Tank F.

[Parts per 100,000.]
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Filter No. 2J+2.

Filter No. 242 is constructed of 48 inches in depth of sand of an

effective size of 0.41 millimeter, and was first put into operation Feb.

1, 1904. The effluent of Septic Tank F has been applied to this filter

at a rate of about 100,000 gallons per acre daily. The surface of the

filter was raked to a depth of 3 inches weekly throughout the year.

Effluent of Filter No. 242.

[Parts per 100,000.]
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176, 6.9 per cent.; Filter No. 221, 6.7 per cent.: Filter No. 251, 5.0

per cent. ; and Filter No. 252, 4.2 per cent. Throughout the year, also,

analyses of the sewage actually applied to each of these niters were

made, and the average analysis for the year is given with the analyses

of the effluent. The results of incubation tests have been given on page

228.

Filters Nos. 175 and 176.

Filters Nos. 175 and 176, first put into operation June 3, 1901, were

continued in use during 1906. Each filter is 5 feet in depth, and is con-

structed of pieces of coke of such size that all will pass through a sieve

having a 1-inch mesh, T5 per cent, through a l^-inch mesh and practically

none through a sieve with a l^-inch mesh. Filter No. 175 has always

received sewage that has passed through a coke or coal strainer, and

Filter No. 176 has received untreated station sewage. Each of these

filters is allowed to rest one week in each six. During the year, Filter

No. 175 was operated at an average rate of 497,000 gallons, and Filter

No. 176 at an average rate of 491,000 gallons per acre daily. No
appreciable loss of open space was noted in either filter during the

year.

Filter No. 221.

Filter No. 221 is ^5000 0I" an acre m area, and is constructed of 42

inches in depth of broken stone of such a size that all pieces will pass

through a sieve with a 1-inch mesh, 25 per cent, through a %-inch mesh,

but none through a sieve with a 14-inch mesh. The underdrains of this

filter are constructed of 6 inches in depth of cobble stones laid upon

brick channels. This filter was put into operation July 7, 1903, and

during 1906 was operated at an average rate of 469.000 gallons per

acre daily. From Dec. 1, 1905, until Aug. 10, 1906, the filter was

flooded with station sewage, after which time settled sewage was applied.

A decrease of about 25 per cent, occurred in the open space of this filter

between January 31 and August 15, which will account for the diminution

in rate during the last three months of the year, as during the previous

year nitrification was very feeble in this filter, although the amount of

nitrates present in the effluent increased somewhat after the application

of settled sewage was begun.

Double Contact Filtration.

Filter No. 237.

Filter No. 237 is Yoaaoo of an acre in area, and is constructed of

clinker varying in size from % to 1% inches in diameter, the clinker

being laid over brick underdrains, and the depth of the filter, including
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the underdrains, being 5 feet 6 inches. The filter was first put into

operation Jan. 1, 1904, and has received the effluent of Filter No. 221

since that time, being flooded twice daily. The average rate of filtration

during the year was 1,622,000 gallons per acre daily. Between Dec. 1,

1905, and Aug. 16, 1906, a reduction of about 15 per cent, in the open

space of the filter occurred.

Filter No. 251.

Filter No. 251, %oooo °f an acre in area, and constructed of 28

inches of Pennsylvania coke of such size that all the pieces will pass

through a sieve with a %-inch mesh and practically none through a

sieve with a %-inch mesh, was first put into operation Aug. 1, 1904,

and has been flooded since that time with the effluent of Septic' Tank A.

The average rate of filtration during the year was 775,000 gallons per

acre daily.

Filter No. 252.

Filter No. 252, /4oooo °^ an acre in area, is constructed of 36 inches

in depth of coke breeze over 6 inches in depth of brick underdrains.

It received the effluents from Filters Nos. 233 and 235 after passage

through a settling basin, at an average rate of 999,000 gallons per

acre daily. During March, the filtering material became so badly clogged

that it was very difficult to operate the filter at the prescribed rate, and

this condition was not improved by stirring up the material to a depth

of 6 inches. The filter was discontinued on March 31, 1906.

Average Analyses of Sewage applied to Contact Filters.

Average Sevmge applied to Filter No. 175.

[Parts per 100,000.]
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Average Analyses of Sewage applied to Contact Filters— Concluded.

Average Sewage applied to Filter No. 237.

[Parts per 100,000.]
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Average Solids in Effluent of Filter No. 175.

[Parts per 100,000.]

Unfiltered.



Appearance of Material in Filters Nos. i 75 and 176 after a Period of Use.
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Effluent of Filler No. 221.

[Parts per 100,000.]
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Effluent of Filter No. 237.

[Parts per 100,000.]
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Effluent of Filter No. 251.

[Parts per 100,000.]
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Sprinkling or Trickling Filters.

During the year seven sprinkling niters were in operation. Six of

these filters are at the experiment station, and each is %>oooo of an acre

in area; one filter, No. 222, %oo °f an acre in area, is located at the

Andover filtration area.

Interesting experiments were made with Filters Nos. 135 and 136,

each of which is only 20 inches in diameter and 11 feet 10 inches deep,

in regard to methods of distribution, etc., required in order to supply

sufficient air to the filters. These experiments are described on page

244.

A new method for the distribution of sewage on sprinkling filters is

described in connection with Filter No. 222.

Filters Nos. 135 and 136.

Filters Nos. 135 and 136 were first put into operation on Nov. 28,

1899. Each of these filters is 11 feet 10 inches in depth, and constructed

of broken stone, all of which will pass through a screen with a 1-inch

mesh, 40 per cent, through a screen with a %-inch mesh, and 4 per

cent, through a screen with a %-inch mesh. Sewage is distributed over

the surface of these filters, as over all similar filters at the station, by

means of automatic tipping basins. From May 1 to May 30, the

perforated pan under these tipping basins was removed, and the sewage

was flushed directly upon the stone. On June 1, the perforated pans

were replaced under the tipping basins, that on Filter No. 135 being

placed 14 inches above the surface of the material and that on Filter

No. 136 being placed directly upon the material, the openings on the

side of Filter No. 135 closed, and a large number of openings made

near the bottom of this Alter. Operating the filters in this way, the

sewage passing to Filter No. 135 was aerated before reaching the filter

surface, but no air entered this deep filter except at its top and bottom;

on the other hand, the sewage was passed directly to Filter No. 136

without aeration, but air entered at the sides of the filter as well as at

the surface. Applying the sewage to Filter No. 135 in the way stated,

as good purification results were obtained as with Filter No. 136, having

side aeration. It had been proved in former years that direct applications

of sewage to the surface of these filters without side aeration was not

successful, owing to the exhaustion of oxygen within the filter and the

accumulation of nitrogen, C02 , etc. From December 1 to April 7, the

filters were operated six days each week, and after April 8 they received

sewage seven days a week. Filter No. 135 was operated at a rate of

1,500,000 gallons per acre throughout the year, and Filter No. 136 was
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operated at a rate of 2,500,000 gallons per acre from December 1 to May
30, and at a rate of 1,500,000 gallons per acre from June 1 to September

30, when the rate was again increased to 2,500,000 gallons per acre.

From December 1 until August 10, regular sewage was applied to both

filters, but beginning August 11 both began to receive settled sewage.

Filters Nos. 233 and 235.

Filters Nos. 233 and 235, constructed of clinker, were first put into

operation Jan. 1, 1904. These filters contain 69 inches in depth of

material. The pieces of clinker in Filter No. 233 vary in size from

% inch to 1% inches, while in Filter No. 235 they vary from y± inch, to

% inch in diameter. Both filters were operated at a rate of 1,000,000

gallons per acre daily from December 1 to September 30. On October

1, the rates were increased to 1,500,000 gallons per acre daily. Regular

sewage was applied until August 10, after which settled sewage was

applied. The effluent from the filter containing the finer material con-

tinued to be the better throughout the year, although at times the

effluent from the coarser material was nearly as good.

Filters Nos. 847 and 2Jf8.

Filters Nos. 247 and 248 are constructed of the same grade of material

as Filters Nos. 135 and 136, Filter No. 247 containing about 5 feet

and Filter No. 248 about 8 feet. They were first put into operation,

May 16, 1904. From December 10 to February 28, they were operated

with station sewage, at a rate of about 1,500,000 gallons per acre

daily. On March 1, the rates were reduced to 1,000,000, and this rate

was continued until October 1, when it was increased to 2,000,000 gal-

lons per acre daily. Beginning August 11, and continuing throughout

the remainder of the year, the filters were flooded with settled sewage.

From January 30 to April 30, varying amounts of strong soap solution

were mixed with the sewage applied. The material in No. 247 became

so clogged that on March 3 and 17 it was necessary to rake the surface

3 inches deep. No relief being obtained by this treatment, it was allowed

to rest from April 2 to 7, inclusive, and, as it still refused to pass the

required amount of sewage, on April 11 the material was removed,

washed and replaced as before. After this time no trouble was ex-

perienced with clogging, and no appreciable amount of clogging was

noticed throughout the year in the other filter.

Filter No. 222.

During the early part of April, Filter No. 222, % o of an acre m
area, and located in Andover, was rebuilt, all the stone being removed,
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6 inches of cobblestones placed over Akron pipe underdrains, and the

two grades of broken stone previously used in the filter were mixed and

replaced, sufficient new stone of the same size being placed thereon to

make a depth of 7 feet of filtering material over the cobblestone under-

drains, the surface of the filtering material being about 1 foot higher in

the center than on the edge. Beginning April 11, sewage was applied

at a rate of 1,000,000 gallons per acre daily, by means of a large tipping

basin. On June 2, the tipping basin was removed, the surface of the

filter levelled and the rate increased to 2,000,000 gallons per acre daily,

a new form of sewage distribution system being installed as follows :
—

At one side of the filter was placed an automatic flush tank, into which

a small stream of sewage is kept flowing continuously; and when full

the tank empties itself through a siphon into a grid containing seven

orifices % inch in diameter. The top of this tank is 41 inches and the

bottom 8 inches above the outlets. One inch below each outlet, and

located 12 inches above the surface of the filtering material, were placed

dash plates, each 2 inches in diameter, with the outer edge turned up

at an angle of 45 degrees, making a slight rim about 14 hich wide. As

the sewage flows from the flush tank through the grid and outlets, it

strikes upon the dash plates and is thrown out in a thin sheet, like an

umbrella, and breaks into a spray at the outer edge, covering a circle

about 5 feet in diameter. As the tank empties, the head operating on

the outlets is gradually reduced, and the circle covered by the sewage

becomes more and more contracted, until finally, when the tank has

emptied, the whole circle has received sewage. The automatic flush tank

is of such size that, with the filter operating at a rate of 2,000,000 gallons

per acre daily, it will flush about once in nine minutes, about two

minutes being required for the tank to empty itself through the seven

half-inch outlets. By this method the sewage is distributed over the

filter much more uniformly than by the earlier methods, about 90 per

cent, of the surface being sprinkled each time the flush tank operates,

while in addition the sewage is very thoroughly aerated before it reaches

the stones. It has been necessary to clean out the outlets and the smaller

pipes of the grid at intervals, owing to the accumulation of growths.

On July 27, a considerable growth had accumulated on that portion of

the surface of the filter which was wetted by the sewage, and on this

date and again on July 30 a strong solution of copper sulphate was

applied to the filter by placing the salt in the flush tank, where it was

dissolved. This effectually dest^ed the growth on the surface of the

bed, and no further trouble was experienced. The effluent of this filter

is not of such good quality as those of others of similar material and rate

operated at the experiment station.
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Appearance of Material in Filter No. 222 after a Period of Use.
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Average Seivage applied to Filter No. 135.

[Parts per 100,000.]
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Average Sewage applied to Filter No. 233.
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Effluent of Filler No. 135 l

[Parts per 100,000.]
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Effluent of Filter No 233.

[Parts per 100,000.]
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Material in Filter No. 233 after a Period of Use.
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Effluent of Filter No. 247.

[Parts per 100,000.]
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Effluent of Filter No. 222.

[Parts per 100,000.]



GRAVEL.— Filters Nos. 15 b and 16 b.
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Table showing Rates and Analytical Results from 1892 to 1906, inclusive-

Continued.

Filter Xo. 117.

[Parts per 100,000.]



276 STATE BOARD OF HEALTH. [Pub. Doc.

Table showing Bates and Analytical Results from 1892 to 1906, inclusive-

Concluded.

Effluent of Filter No. 234.

[Parts per 100,000.]
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Nitrogen Tables.

Filter No. 15 B— Regular Seviage applied..

[Parts per 100,000.]
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Nitrogen Tables— Continued.

Filter No. 189.

[Parts per 100,000.]



No. 34.] PURIFICATION OF SEWAGE. 279

Nitrogen Tables— Concluded.

Filter No. 248.

[Parts per 100,000.]
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Yearly Average Analyses of the Effluents of Fillers Nos 135 and 136.

Filter No. 135.

[Parts per 100,000.]
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a settling basin. The average rate of operation during 1906 was 573,000

gallons per acre daily. It was very difficult to keep the rate of filtration

up to this high figure, owing to the accumulation of organic matter in

its upper portion ; and in order to do so the filter was raked 3 inches deep

thirty-seven times during the year, and dug over 6 inches three times.

On Dec. 16, 1906, it was necessary to remove 6 inches in depth of sand

from the surface of the filter.

Filters Nos. 24-9 and 250.— Filters Nos. 249 and 250, each % ooo of

an acre in area and constructed of sand of an effective size of 0.41

millimeter, were first put into operation May 16, 1904, and have re-

ceived since that time the effluents of Filters Nos. 135 and 136 after

they have passed through a sedimentation basin. The average rate of

operation of Filter No. 249 during 1906 was 685,000 gallons, and

of Filter No. 250, 755,000 gallons per acre daily. As stated in previous

reports, these two filters, besides being used as a study in secondary

filtration, are also intended to give information in regard to sand

removal. It has been the practice never to dig over Filter No. 249

to a greater depth than 3 inches, and when this upper 3 inches of sand

becomes so clogged with organic matter that sewage will not pass through

it, it is removed. On the other hand, Filter No. 250 is to be dug over

to a greater depth when necessary, and to be kept in operation as long as

possible without removal of sand. During 1906, Filter No. 249 was

raked to a depth of 3 inches fourteen times; and 3 inches of sand were

removed on January 31 and again on August 6. On September 17, 45

inches of sand remained in the filter. Filter No. 250 was raked to a

depth of 3 inches ten times during the year, and dug over to a depth of

6 inches on March 4 and to a depth of 12 inches on May 2. On Sep-

tember 17, careful measurements showed that there were about 55 inches

of material in the filter.

Effluent applied to Filters Nos. 224, 249 and 250.

[Parts per 100,000.]
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Effluent of Filter No. 224.

[Parts per 100,000.]
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Effluent of Filler No. 250.

[Parts per 100,000.]
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treated with sulphate of alumina in amounts varying between 1.3 and 3.5

grains per gallon.

On May 20, the sand in the filter was removed and replaced by 24

inches of beach sand having an effective size of 0.35 millimeter, following

which the filter was operated until August 19 at a 50,000,000-gallon rate.

On August 20, the rate was reduced to 25,000,000 gallons per acre daily,

at which rate the filter was operated during the remainder of the

year.

From May 20, when the filtering material was changed, until August

25, the coagulants employed were copperas and lime in varying amounts.

On August 25, samples of a new form of ferrous sulphate, called " sugar

sulphate of iron/' stated to contain less water of crystallization and more

available iron than commercial copperas, and of a similar iron sulphate

with which was incorporated a small amount of copper sulphate, were

obtained, and thereafter were used as coagulants during alternate weeks

until the end of the year.

Analyses of the various coagulants showed that the commercial cop-

peras contained about 55 per cent, available FeS04, the sugar sulphate

of iron contained about 64 per cent, available FeS0 4 , the copper iron

sulphate contained about 63 per cent, available FeS04 , and .2 per cent,

of copper equivalent to about % per cent, of CuS0 4 , and the sulphate

of alumina contained about 58 per cent, available AI2 (804)3.

The coagulation and sedimentation tank was of such capacity that

the period between the addition of coagulants and the time the water

reached the filtering material was about two and one-half hours when the

filter was operated at a 50,000,000-gallon rate, and about five hours when

the filter was operated at a 25,000,000-gallon rate.

Wash Water.— Mechanical filter practice requires that filters be

washed at a rate of about 6 gallons per square foot, and it usually requires

about fifteen minutes to wash a large filter of the usual mechanical filter

type. Based on the above figures, the volume of water required to wash

Filter ISTo. 300 would have varied between 14 per cent, and 44 per cent.,

averaging about 28 per cent, of the total volume filtered.

The actual practice in washing this filter was to apply the wash water

at about the theoretical rate for a period of five minutes only. An
average of twelve determinations of the volume of wash water required

by this procedure showed that the actual amount was about 6 per cent,

of the total volume filtered, the difference between the theoretical and

the actual amount being probably due to the more thorough agitation

of the filtering material during the time of washing than would be the

case with a laro-e filter asritated mechanicallv.
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Cost of Chemicals. — The cost of chemicals in the tables was based

upon the following estimated values in large lots :
—

Per Ton.

Sulphate of alumina, $20 00

Copperas, 10 00

Sugar sulphate of iron, 10 00

Copper iron sulphate, 11 00

Soda ash, 20 00

Lime, 6 00

The results of chemical analyses indicate that the purification was

entirely mechanical, and that no biological action occurred in the filter,

as is shown by the fact that the amounts of free ammonia, nitrates and

nitrites were practically unchanged.

With sulphate of alumina as a coagulant, no lime or soda ash was

required, and an adequate removal of suspended matter was accomplished

by the use of 2.5 to 3.5 grains per gallon. The removal of bacteria

was not satisfactory, only 83 per cent, of the total bacteria and 92 per

cent, of B. coli being eliminated when 3.5 grains were used. It must be

remembered that during this period the filtering material was much

coarser than was the case later on.

With commercial copperas, without lime, there was no removal of

color or turbidity, and only a very small removal of bacteria, even when

amounts as large as 8.7 grains per gallon were used. This was un-

doubtedly due to the fact that while the raw water was sufficiently alkaline

to more than compensate for the copperas added, the presence of con-

siderable free and half-bound carbonic acid prevented the reaction from

taking place.

When commercial copperas and lime were added, the purification was

much more satisfactory, from 90 to 100 per cent, of the turbidity and

from 40 to 60 per cent, of the total albuminoid ammonia being removed.

The removal of bacteria was less satisfactory, being at all times less

than 90 per cent. About 8.5 grains of copperas and about 4 grains of

lime per gallon were used during this period.

From August 21 to 24, with 8.5 grains of copperas and 6.0 grains of

lime, and with the filter operated at the comparatively low rate of

26,000,000 gallons per acre daily, the removal of color, turbidity and

albuminoid ammonia was satisfactory and the removal of bacteria and

of B. coli was 98.1 and 99.6 per cent, respectively.

During the periods when the raw water received " sugar sulphate of

iron " and lime in the proportion of about 8.0 and 9.0 grains respectively.

the removal of turbidity was complete, the removal of color varied from
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56 to 65 per cent., the removal of albuminoid ammonia was between

54 and 68 per cent., and the removal of bacteria and of B. coli was about

99 per cent.

During the periods when the copper iron sulphate was used the

removal of color and albuminoid ammonia was slightly greater than when
the sugar sulphate was used, and the removal of B. coli was practically

the same; but the removal of turbidity and of total bacteria was less

satisfactory.

The combined coagulating and disinfecting effect of the salt containing

copper was less efficient in removing the bacteria than was the case when

the same salt without copper was used, although the removal of B. coli

was somewhat better, the reduction in bacteria varying between 54 and

95 per cent, for the salt containing copper and between 70 and 98 per

cent, for the straight iron salt, while the reduction of B. coli by the

copper salt was 97 to '99 per cent, and by the iron salt was at all times

below 97 per cent., and during one run averaged less than 19 per cent.

During all the periods when lime was used it was added in sufficient

quantity to make the effluent of the filter alkaline to phenolphthalein in

order to ensure the complete removal of all added iron and copper.

The experiments, while largely preliminary in character, indicate

clearly that the satisfacton- removal of color, turbidity and a consider-

able portion of the organic matter as represented hy the albuminoid

ammonia, may be accomplished by coagulation with sulphate of alumina,

or with one of the three forms of ferrous sulphate mentioned combined

with lime, with subsequent filtration at rates of 25,000,000 gallons per

day or somewhat higher in filters of the mechanical type. The removal

of 90 to 99 per cent, of the bacteria occurs only when the removal of

suspended matter is practically complete.

The numbers of bacteria in the filtered water were never less than

1,000 per cubic centimeter and rarely less than 10,000 per cubic centi-

meter during any portion of the experiments, while the numbers of

B. coli were at all times as large or larger than in the very polluted

Merrimack Biver water.

The cost of coagulants necessary to produce an effluent free from

suspended matter was so large as to render the process apparently im-

practicable. The results obtained during the early portion of the ex-

periments indicated, however, tbat clarification might be produced at

less cost with sulphate of alumina than with either of the iron salts

tested, for the reason that much larger amounts of the cheaper iron

salts must be used, and that they also require the addition of lime.

In the following tables are shown the various data regarding the opera-

tion and work of the filter, the results being grouped according to the

rate of filtration and the kind and amount of coagulants used :
—
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Effluent of Filter No. 300.

[Parts per 100,000.]
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Cost of Chemicals per Million Gallons filtered.

Filter No. 300.

Ndmbbk or Ruh.
S
$*ta°

f
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The following table shows the amount of waste from the various

machines at the mills :
—

Soubce of Waste. Gallons
per Day.

Strip washer,

Drum sheet tank, .

Sheet washer tank,

Sheet washer (continuous flow),

Hot washer and paste barrels,

Wool-scouring machine,

Brussels dye tubs,

Yarn rinse box,

Yarn washer No. 1,

3,850

353

270

14,600

150

1,700

7,460

10,500

1,047

Souece op Waste.

Yarn washer No. 2

Centrifugal washer, .

Wool-dyeing machine, .

Brussels yarn dye tubs, blue and
black.

Washing tank (continuous flow),

Blue dye washing machine,

Yarn dyers (three)

Wool-dyer machine (rinsing), .

Gallons
per Day.

1,047

3,000

2,950

1,140

3,270

13,730

15,550

2,950

The waste dye liquors were densely colored, green and red hues pre-

dominating, and generally acid. Mixtures of the various wastes in pro-

portion to the amount of each gave a liquor exceedingly rich in organic

matter and of a green color, but this mixed liquor was alkaline, owing

to the large volume of wool-scouring liquor present, and this was the

waste upon which the experiments upon sedimentation, chemical pre-

cipitation and nitration were made. At times samples of the waste

liquors from all the drains of the works were collected and forwarded

to the Lawrence Experiment Station, and at times the average waste

from the works was forwarded ; but when the different waste liquors were

received, they were mixed, in order that an average waste might be used.

It was found that allowing the mixed or average waste liquor to stand

for twenty-four hours for sedimentation to occur removed about 50 per

cent, of the total nitrogenous organic matter present, and about 60 per

cent, of the total organic matter.

Ordinary coagulants, except in excessive and costly amounts, had com-

paratively little effect on the organic matter remaining after sedimenta-

tion. Copperas and lime, when applied at the rate of 2.500 pounds of

each per million gallons of liquor, reduced the nitrogenous matter re-

maining in the supernatant liquid after sedimentation about 23 per

cent., and the total organic matter 35 per cent. The same precipitants

when used at the rate of 5,000 pounds per million gallons reduced the

nitrogenous matter 34.5 per cent., and the total organic matter remain'

ing 50 per cent.

During 1905, seven filters, constructed of different filtering materials,

were started and kept in operation for five weeks, for the purpose of

studying- the most suitable and efficient method for the filtration of these
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wastes. Three of these were tube filters constructed of sand of an

effective size of 0.33 millimeter, and were operated at rates varying

from 100,000 to 500,000 gallons per acre daily. The other four filters

were constructed of cinders, soft coal, coke breeze and charcoal, and each

was operated at the rate of 500,000 gallons, with the exception of the

cinder filter, which was operated at a rate of 1,000,000 gallons per acre

daily. To these filters was applied the supernatant liquor after twenty-

four hours' sedimentation of the waste. The results of these experiments

showed that a sand filter at a comparatively low rate gave the best purifi-

cation; that by chemical precipitation followed by sand filtration at a

higher rate than that of the filter receiving the supernatant liquor from

simple sedimentation more organic matter could be removed, but not

enough to compensate for the chemicals used; that with a cinder filter

operated at a 1,000,000-gallon rate nearly as good purification could be

obtained as with the low-rate sand filter, but excessive clogging neces-

sitated frequent removal of filtering material; that a coke breeze filter

at a 500,000-gallon rate gave as good results as a cinder filter at a

1,000,000-gallon rate, and nearly as good results as the low-rate sand

filter; and that none of the filters removed much of the green color of

the applied liquor.

In December, 1905, additional experiments were begun at the experi-

ment station with wastes collected at the works. Like the previous

samples shipped to the station, these wastes were green in color, very

turbid and quickly putrefied. Six filters were put into operation, re-

ceiving the supernatant liquor after sedimentation of the entire waste,

one being constructed of cinders and the others of sand, and these filters

were continued in operation for nearly seven months. A filter constructed

of 18 inches in depth of cinders was operated at a rate of 500,000 gallons,

and its effluent was applied to a filter constructed of 27 inches in depth

of sand and operated at a rate of 100,000 gallons per acre daily. This

combination of filters removed from the liquid applied to it 62 per cent,

of the nitrogen determined as albuminoid ammonia, 62 per cent, of

the organic nitrogen, 65 per cent, of the organic matter determined as

oxygen consumed, 23 per cent, of the total solids, and 56 per cent, of the

combustible solids.

A second combination, consisting of three sand filters of equal areas

and each constructed of 3% feet in depth of sand, was put into operation

at the same time, the supernatant liquor after sedimentation being

applied to the first of these sand filters at a rate of 100,000 gallons per

acre daily, the effluent of the first filter to the second, and the effluent

of the second to the third. As a result of this experiment the per-

centage removal of the organic matters, etc., in the applied liquors was as

follows :
—
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Per Cent, removed.
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Average Analysis of Average Samples of Untreated Waste Liquor.

[Parts per 100,000.]
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Average Analyses.

Filter No. 285.— Effluent.

Three-inch Alter, containing 27 inches in depth of sand of an effective size of 0.28 millimeter.

Started Dec. 15, 1905. Operated at a rate of 100,000 gallons per acre daily, receiving the effluent

of Filter S 0.284.
[Parts per 100,000.]
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Average Analyses— Concluded.

Filter No. 295.— Effluent.

Duplicate in construction of Filter No. 293. Operated at a rate of 100,000 gallons per acre daily

with the effluent of Filter No. 294.

[Parts per 100,000.]
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less. Filter No. 303 received the settled untreated waste. The effluents

from both filters were non-putrescible. The effluent of Filter No. 301

was clear and colorless, while that of Filter Xo. 303 was somewhat turbid

and always contained considerable of the dyestuff. Except for the color,

the effluent of Filter Xo. 303 was nearly as good, chemically, as that

of Filter Xo. 301.

Average Analyses of Waste Liquor, Filter Effluents and Percentage Removal of

Organic Matter of Wastesfrom Woolen Mill No. 1.

Filter Xo. 301.



298 STATE BOARD OF HEALTH. [Pub. Doc.

of the spent dye liquor and rinse water used. The total volume of water

from dyeing and rinsing amounted to about 21,000 gallons per day.

The worst wastes discharged from the mill consisted of from 12,000 to

15,000 gallons of wash water used in washing cloth and about 12,000

gallons of spent dye liquor per twent}^-four hours.

In October, 1906, a filter, ISTo. 320, containing 3 feet in depth of sand

of an effective size of 0.25 millimeter, was put into operation at the

experiment station, receiving a mixture of these worst wastes, and this

filter was operated at the rate of 100,000 gallons per acre daily. The
waste as applied was very turbid, pinkish in color, non-putrescible, and

deposited only a small amount of matter when allowed to stand. The

effluent of the filter was clear, colorless and non-putrescible. This filter

removed 77 per cent, of the organic matter in the applied waste, as shown

by the loss-on-ignition determinations; 8"5 per cent., as shown by the

albuminoid ammonia determinations; and 89 per cent., as shown by

the determinations of oxygen consumed. Average analyses showing these

results follow.

Average Analyses of Waste Liquor, Filter Effluent and Percentage Removal oj

Organic Matter of Wastesfrom Woolen Mill No. 2.

Filter No. 320.
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this process were insignificant. The carbonizing process followed in

the mill consists in treating the rags in a solution of sulphuric acid.

The waste water and the wash water from washing the rags after car-

bonizing were dirty, and contained a considerable amount of sulphuric-

acid. From 250 to 1,200 pounds of lime were required per million

gallons of waste to neutralize it, or about 20 to 100 pounds for the volume

of waste discharged. The waste as received at the station contained

considerable heavy black sediment, but the supernatant liquor was fairly

clear, and the addition of lime caused still further clarification. The

supernatant waste after neutralization was applied for two months to a

sand filter, Xo. 302, containing 3 feet in depth of sand of an effective

size of 0.28 millimeter, and this filter was operated at a rate of 100,000

gallons per acre daily. The effluent of this filter was clear, colorless,

non-putrescible, and nitrification was active in it, as shown by the average

analysis of the effluent given beyond.

The average analyses of the waste as received, as applied to the filter,

and of the effluent of the filter are given below, and it will be seen that

by sedimentation and filtration To, 88 and 85 per cent, of the organic-

matter in the applied waste, as shown by loss-on-ignition, albuminoid

ammonia and oxygen-consumed determinations, respectively, was removed.

Average Analyses of Waste Liquor, Filter Effluent and Percentage Removal of

Organic Matter of Wastes from a Shoddy Mill.

Filter Xo. 302.



300 STATE BOARD OF HEALTH. [Pub. Doc.

matter. The volume discharged daily was from 250,000 to 300,000 gal-

lons. The waste was generally light brown in color and the suspended

matter present settled out readily. A filter, No. 310, containing 4 feet

in depth of sand of an effective size of 0.25 millimeter, was put into

operation Sept. 21, 1906, with the supernatant waste after sedimentation,

and was operated at the rate of 200,000 gallons per acre daily. The

waste as received putrefied quickly. The effluent of the filter, however,

was fairly clear, practically odorless and non-putrescible. Average anal-

yses of the waste as received, of the supernatant waste applied and of

the effluent follow. These analyses show that the filter removed 50,

82 and 81 per cent, of the organic matter in the applied waste, as shown

by the loss-on-ignition, albuminoid ammonia and oxygen-consumed deter-

minations, respectively.

Average Analyses of Waste Liquor, Filter Effluent and Percentage Removal of

Wastes from a Mill making Binders'1 Board.

Filter No. 310.
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sediment. The third process consists of treating the cloth with weak
sulphuric acid. This acid is not discharged until exhausted, but after

this treatment the cloth is again washed, and this wash water is dis-

charged into the river. The fourth and final process consists in boiling

the cloth again in a solution of soda ash and soap. The waste water

from this process is soapy and turbid. After this there are still three

washings, and in each case the waste water is discharged. The total

amount of waste discharged daily during 1906 was between 40,000 and

50,000 gallons, and there was also discharged once ever}' two or three

months a small volume of waste dye liquor.

A filter, No. 311, constructed of 3 feet in depth of sand of an effective

size of 0.25 millimeter, was put into operation Sept. 26, 1906, receiving

a mixture of the stronger of these wastes, at a rate of 50,000 gallons

per acre daily. By the mixture of these strong wastes considerable

soap was generally precipitated, and a fairly clear, supernatant liquor

obtained. The effluent from the filter was clear, colorless and non-

putrescible. The average analyses of the waste as received, of the waste

applied to the filter and of the effluent of the filter follow. These

analyses show that the filter removed 73, 89 and 91 per cent, of the

organic matter in the applied waste, as shown by loss-on-ignition, albu-

minoid ammonia and oxygen-consumed determinations, respectively.

Average Analyses of Waste Liquor, Filter Effluent and Percentage Removal of

Organic Matter from a Mill bleaching and washing Cloth.

Filter No. 311.



302 STATE BOARD OF HEALTH. [Pub. Doc.

gallons represent the worst of the wastes, namely, ( 1 ) water in which the

yarn has been boiled with soda ash; (2) spent heavy dye liquor; (3)

heavy rinse water from dyeing; (4) hot rinse water after mercerizing;

(5) hot soap bath after bleaching; and (6) cold rinse after this soap bath.

A composite waste, representing a combination of these six wastes in

the right proportion, was used in the experiments.

On October 6, two filters were put into operation at the station, to

which the average waste from this mill was applied. Each filter con-

tained 3 feet in depth of sand of an effective size of 0.25 millimeter. To
one of these filters, No. 318, the supernatant waste after sedimentation

was applied at a rate of 50,000 gallons per acre daily. The average

waste was brown in color, very turbid, and but a small portion of the

matters in suspension settled readily. The effluent of this filter was,

however, straw-colored, and had but slight odor. Average analyses given

below show that this filter removed 56, 87 and 90 per cent, of the organic

matter in the applied waste, as shown by loss-on-ignition, albuminoid

ammonia and oxygen-consumed determinations, respectively.

The second filter, No. 319, received the supernatant waste after treat-

ment with chemical precipitants, and its rate of operation was, also,

50,000 gallons per acre daily. Its effluent was only slightly better than

that of Filter No. 318, as shown by the analyses given. This filter

removed 69, 87 and 89 per cent, of the organic matter in the applied

waste, as shown by loss-on-ignition, albuminoid ammonia and oxygen-

consumed determinations, respectively, in the table of average analyses

below.

Average Analyses of Waste Liquor, Filter Effluents and Percentage Removal of

Organic Matterfrom a Mill dyeing, bleaching and mercerizing Cotton Yarn.

Filter No. 318.
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Average Analyses of. Waste Liquor, etc. — Concluded.

Filter No. 319.
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WATEB FILTRATION.

During 1906, studies upon the purification of water by sand filtration

were continued, especial attention being paid to the operation of various

combinations of filters for the purpose of studying double filtration, to

the filtration of water of varying degrees of pollution and to the use of

coagulants in connection with the filtration of polluted river water. The

work of the Lawrence city filter was also followed.

Lawrence City Filter and B. Coli Determinations.

The Lawrence city filter was constructed in 1893, and dividing walls

separating it into three sections were built during 1902. The average

depth of sand in the filter is about 4 feet, and the net filtering area,

after deducting division walls, gate chambers and lateral carriers, is

about 2.2 acres. As originally constructed, the filter contained sand of

two different sizes, the portions of the filter immediately over the

collecting underdrains being of finer sand than that in the remainder

of the filter. Through the operations of scraping, washing and re-

placing sand, the two sizes of sand have become quite thoroughly mixed

in the upper layers of the filter, and have at the present time an

effective size of approximately 0.25 millimeter. Following tables present

the average chemical and bacterial analyses of many samples of the

Merrimack Biver water collected during the year as it flows upon the filter

and of the filtered water collected at different points upon the supply

system. During a considerable portion of the year, bacterial samples

were collected daily, and samples for chemical analyses twice each month.

Especial attention is called at this time to the determinations of B. coli

in samples of the filtered city water, collected at different points upon

the supply system. At the point farthest removed from the reservoir,

namely, the experiment station, B. coli was found in 3.2 per cent, of the

1 cubic centimeter samples and in 50 per cent, of the 100 cubic centi-

meters samples examined. An examination of the tables will show

that B. coli was found with hardly more frequency in 1 cubic centimeter

samples collected directly from the filter than in the samples collected at

the experiment station, although the water at the station must have

been about two weeks on its journey from the filter. These results,

together with many others given in this and preceding reports, both in

connection with filtration investigations and special investigations such
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as reported upon in the article upon copper sulphate in the report for

1905, show clearly the resistant, or hardy, property of certain B. coli

that are capable of living and passing through sand filters. Taken in

connection with the vital statistics of a city such as Lawrence, using

polluted water, sand filtered, but having a low death rate and low typhoid

rates, these accumulated B. coli results are of considerable value, as

showing the relation between the B. coli efficiency of a filter and its

real efficiency in disease prevention. It is evident, taking everything

into consideration, that the determinations of B. coli in 100 cubic centi-

meters are of little value in connection with studies of the filtration of

water of the character of that flowing in the Merrimack River at

Lawrence. It is undoubtedly true, judging from the results of many
years, that a sand filter treating such water, and showing B. coli present

in not more than 10 per cent, of the 1 cubic centimeter samples of

effluent examined, is producing an efficiently purified water from a

bacterial point of view, assuming always that the positive B. coli results

are not of samples collected consecutively or within a short period, but

of samples scattered throughout a year. Further data showing the

resistant character of B. coli are given in connection with Filter No. 218

(see page 310).

Chemical Analyses.— Merrimack River.

Intake of the Laicrence City Filter.

[Parts per 100,000.]
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Effluent of the Lawrence City Filter.

[Parts per 100,000.]
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Effluent of Lawrence City Filter.

[Average of Bacterial Analyses.]

Average,

Average
Number of

Bacteria per
Cubic

Centimeter.

Per Cent,
removed

(Efficiency)

.

Pee Cent, of Samples
containing b. coli.

3.7

100 c.c.

69.1

Water from the Outlet of the Lawrence Reservoir.
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Canal Water {Merrimack River Water).

[Parts per 100,000.]



No. 34.] WATER FILTRATION. 309

Merrimack River Water {Essex Company's Canal).

[Average of Bacterial Analyses.]

Average
Number of

Bacteria per
Cubic

Centimeter.

Average
Number of

B. Coli per
Cubic

Centimeter.

Per Cent.
of Samples
containing
B. Coli.

1905.
December

1906.
January

February, ....
March,

April

May

June,

July

August, ....
September

October

November

Average,

6,300 96.0

4,700
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Filter Xo. 218 has always received the Lawrence filtered water taken

from, the distribution main at the experiment station. The filter was

scraped fourteen times during the year, ten of these scrapings being

during the months of January, February and March, and were neces-

sary on account of the removal of iron from the water applied. On
February 2, the filtering material had become so badly clogged that it

was impossible to relieve it by scraping, and the sand was washed in the

tank in a manner similar to that employed for mechanical filters.

Filter No. 219 was operated during a large part of the year with

Merrimack Eiver water to which was added 2 per cent, by volume of

strained sewage. From September 7 to September 23, inclusive, 4 per

cent, of strained sewage was mixed with the applied water, and from

September 24 until the end of the year, 6 per cent, of strained sewage

was added. The filter was scraped twenty-eight times during the year,

and was out of operation during the whole or part of seventeen different

days on account of low water in the Essex Company's canal.

Filter Xo. 220 received Merrimack Eiver water throughout the year,

was scraped twenty-one times and was out of operation on account of

low water during the whole or part of eighteen days.

Chemical and Bacterial Results.— B. Coli.

Filter Xo. 218, operating at an average rate of 4,747,000 gallons per

acre daily, produced a water of an exceedingly satisfactory quality. The

point of chief interest in the operation of this filter is that while it

produced an effluent containing on an average but 9 bacteria per cubic

centimeter, an effluent showing no B. coli when 1 cubic centimeter

samples were examined yet contained enough B. coli to be detected in

32 per cent, of the 100 cubic centimeter samples examined, thus show-

ing, as before mentioned in this report, the hardy resistant qualities of

such B. coli as pass through the city filter. In this instance, the B. coli

found in this effluent had not only passed through the city filter but had

survived storage in the reservoir, passage through the supply mains

and a second filtration. Filter Xo. 219 gave during eight months of the

year a bacterial efficiency of approximately 99 per cent., but during these

months B. coli were found in about 50 per cent, of 1 cubic centimeter

samples examined, and after September 7, when the volume of sewage

in the applied water was increased, not only did the bacterial efficiency

of the filter diminish materially, but practically all 1 cubic centimeter

samples examined contained B. coli. It was evident from all the results

that the water applied throughout the year was too badly polluted to be

rendered of a satisfactory quality by single sand filtration at the rate

followed.
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Effluent of Filter No. 218.

[Parts per 100,000.

J
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Applied Water.— Filter No. 219.

[Average of Bacterial Analyses.]

Average
Number of

Bacteria per
Cubic

Centimeter.

Average
Number of

B. Coli per
Cubic

Centimeter.

Per Cent,
of Samples
containing
B. Coli.

December, .

January,

February,

March, .

April, .

May,

June, .

July, •

August,

September, .

October,

November, .

Average,

1905.

1906.

26,000

22,700

21,200

19,300

15,000

12,000

11,500

25,200

8,400

47,100

61,200

45,900

531

2,719

310

215

360

750-

1,075

1,017

452

8,112

7,600

8,500

100.0

100.0

100.0

81.8

92.4

100.0

90.0

100.0

100.0

100.0

100.0

100.0

26,300 2,640 97.0

Effluent of Filter No. 219.

[Average of Bacterial Analyses.]

1905
December,

1906
January,

February,

March, .

April, . . . .

May

June, . . . .

July, . . . .

August

September, .

October,

November,

Average, .

Average
Number of

Bacteria per
Cubic

Centimeter.

135

300

190

200

80

140

130

75

270

4,300

6,900

5,000

1,500

Per Cent.
removed

(Efficiency).

99.5

98.7

99.1

99.0

99.5

98.8

98.9

99.7

96.8

90.9

88.7

89.1

96.6

Pee Cent, of Samples
containing b. coli.

38.4

50.0

33.3

36.4

53. S

50.0

50.0

81.8

50.0

75.0

100.0

100.0

59.9

76.9

75.0

100.0

SI.

7

100.0

S3.

3

57.2

81.8

7S.6

91.7

100.0

100.0

S5.5
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Effluent of Filter No. 220.

[Parts per 100,000.]
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gallons per acre daily. Notwithstanding the fact that this filter was

operated with filtered water, it was necessary to scrape it seven times

during the year. It was out of operation during the whole or part of the

twenty-four hours on forty-three different days during the year.

Filter 2STo. 286, /^oooo of an acre in area and containing 42 inches in

depth of mixed sand of an effective size of 0.21 millimeter, was first

put into operation Jan. 20, 1906. This filter was operated with Mer-

rimack Eiver water at a rate of 5,000,000 gallons per acre daily until

March 31, in order to establish a state of biological activity. After April

1, the effluent from Filter No. 219 was applied at a rate of 10,000,000

gallons per acre daily. During the period in which it was operated with

river water it was necessary to scrape it twice, and on November 16,

after operating seven and one-half months with filtered water, scraping

was again necessary. Owing to an insufficient supply of filtered water,

it was out of operation during the whole or part of the twenty-four hours

on thirty-three different days during the year.

In the experiments on double filtration hitherto described, the prac-

tice was to operate the primary- filter at a comparatively low rate

and the secondary filter at a much higher rate. On December 1, two

filters were put into operation, in which this practice was reversed,

the primary Filter No. 280 being operated at a high rate to act as a

sort of scrubber to remove the suspended matters from the water and

concentrate the scraping upon a small proportion of the total filtering

area, the secondary filter No. 281 being operated at a lower rate with the

clarified water.

Filter No. 280, %oooo of an acre in area, contained 24 inches in depth

of sand of an effective size of 0.28 millimeter. From Dec. 1, 1905, to

Jan. 31, 1906, it was operated at a rate of about 5,000,000 gallons

per acre daily with Merrimack Eiver water. On February 1, the rate of

operation was increased to 10,000,000 gallons per acre daily. It was

scraped thirty-seven times during the year. On account of low water in

the Essex Companj^s canal, it was out of operation on seventeen days for

periods of twenty-four hours or less.

Filter No. 281, %oooo °f an acre m area> contained 44 inches in depth

of sand of an effective size of 0.24 millimeter. From Dec. 1, 1905,

to Jan. 31, 1906, the Merrimack Eiver water was applied to it at a rate

of 5,000,000 gallons per acre daily, to get it into a condition of biological

activity.

After Feb. 1, 1906, the effluent from Filter No. 280 was applied to

this filter at a rate of 5,000,000 gallons per acre daily. During the period

when the filter was operated with Merrimack Eiver water, it was scraped

three times, but not during the period when it was operated with the

effluent from Filter No. 280. Owing to an insufficient supply of raw
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water, it was out of operation during the whole or part of the twenty-four

hours on fifty-eight different days during the year.

Considering the various double nitration systems as units, the com-

bined rate of the Lawrence city filter and Filter No. 218 was about one

million gallons per acre daily, and the water passed through an average

depth of sand of about 7% feet ; the combined rate of Filters Nos. 220 and

244 was about two million gallons per acre daily during December and

about four million gallons per acre daily during the remainder of the

year, the water passing through a total depth of sand of about 7 feet;

the combined rate of Filters Nos. 280 and 281 was about three and one-

third million gallons per acre daily, the total depth of sand in the

two filters was about 5 feet; and the combined rate of Filters Nos. 219

and 286 was about three and one-third million gallons per acre daily,

with a total depth of sand of about 7 feet. Tables showing the chemical

and bacterial analyses of the effluents of these filters and the efficiency

of the individual filters and of the various double filtration systems

follow.

Effluent of Filter No. 244}



316 STATE BOARD OF HEALTH. [Pub. Doc.

Effluent of Filter No. 286.
}

[Parts per 100,000.]
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Effluent of Filter No. 280. 1

[Parts per 100,000.]
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Applied Water— Filter No. 281.

[Average of Bacterial Analyses.]

Average
Number of

Bacteria per
Cubic

Centimeter.

Average
Number of

B. Coli per
Cubic

Centimeter.

Per Cent.
of Samples
containing
B. Coli.

February,

March, .

April, .

May,

June, .

July,

August,

September,

October,

November,

Average,

1,000

65

90

275

85

110

190

95

275

435

260

89.0

91.0

S3.

3

100.0

90.8

Effluent of Filter No. 281.

[Average of Bacterial Analyses.]

Average
Number of

Bacteria per
Cubic

Centimeter.

1905,
December,

1906
January,

February,

March

April

May, . . . .

June

July

August

September, .

October,

November,

Average, .

140

110

28

30

25

16

250

29

15

18

11

Per Cent.
removed

(Efficiency).

92.5

97.0

89.0

57.0

66.7

90.9

81.2

84.7

84.2

93.5

97.5

84.9

Pee Cent, of Samples
contaejisg B. Coli.

54.5

36.4

22.2

0.0

11.1

0.0

0.0

42.9

14.3

91.0

81.8

77.8

91.7

77.7

80.0

75.0

57.2

50.0
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Table showing Percentage Removal of Bacteria by Double Filtration System.

Lawrence
City Filter and
Filter No. 218.

Filter >~o. 220
|
Filter Xo. 2.S0 FUter >~o. 219

and and and
FUter No. 244. Filter >~o. 281. : Filter No. 286.

December,

January, .

February, .

March,

April,

May, .

June,

July, .

August,

September,

October, .

November,

Average,

99.9

99.9

99.9

99.9

99.7

99.8

99.0

99.9

99.6

99.7

99.9

99.8

99.7

98.7

98.1

99.4

99.3

99.8

99.9

99.8

99.7

99.4

99.1

98.6

99.2

97.4

99.0

98.7

99.6

99.8

95.

S

99.5

99.8

99.8

99.4

99.6

92.5

94.5

96.0

73.8

94.3

93.5

92.2

92.1

Mechanical Filtration.

Filter No. 216.

This filter, %oooo of an acre in area and containing 15 inches in

depth of sand of an effective size of 0.60 millimeter, was first put into

operation during 1903, and was continued in operation as a mechanical

filter during 1906, receiving canal water after treatment with sulphate

of alumina and a period of sedimentation. The filter was not operated

during the period from Dec. 1, 1905, to March 1, 1906. During Feb-

ruary, it was raised in order to allow it to be operated with a greater loss

of head than during previous years, and sufficient washed sand of an

effective size of 0.71 millimeter was placed in the tank to make a total

depth of sand of 21 inches. An additional settling tank was also added

to the system. Beginning March i and continuing throughout the year,

it was operated at a rate of 75,000,000 gallons per acre daily. During

past years, attempts have been made to operate this filter with the

addition of sulphate of alumina without soda, and to wash at stated

periods. During the present year, sufficient soda has been added to the

water to maintain an alkaline effluent at all times, and at all times to

keep the amount of chemicals to the lowest possible amount consistent

with maintaining an effluent of good quality. Sulphate of alumina
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was added at different times during the year in amounts varying from

0.6 of a grain to 2.1 grains per gallon, and soda ash in amounts varying

from 0.3 of a grain to 1.7 grains per gallon. The cost of chemicals,

given in the tables below, has been based upon sulphate of alumina and

soda ash, each at $20 per ton. The filter was washed whenever the loss

of head increased to such an amount that a diminution of the rate

occurred, that is to say, the practice of operation of mechanical filters

on a large scale was followed as closely as possible.

With the filter operated at the above rate, the period which elapsed

between the addition of the chemicals and the passage of the water from

the sedimentation tanks to the surface of the filter was about one hour.

Good mechanical filter practice requires that the wash water be passed

through the sand at a rate of about 6 gallons per minute per square

foot of surface area, and the average time required to wash well-

constructed filters is about fifteen minutes. The time required to wash

Filter ISTo. 216 has also been about fifteen minutes, but the filter has been

arranged in such a manner that measurements of the amount of wash

water could not readily be made. For this reason, the per cent, of wash

water, as given in the tables below, has been based upon the average

amount required for filters in use at other places.

The bacterial efficiency of the filter, even with the larger amounts of

sulphate of alumina and soda, was not equal to that of water filters of

other types.

Table showing Bate, Gallons filtered between Washings and Amount of Coagulant.

Filter No. 216.
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Analyses of Applied Water and Effluent during Different Runs.

Merrimack River Water applied to Filter No. 216.

[Parts per 100,000.]
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Bacterial Results.

Filter No. 216.
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improper application of chemicals in mechanical niters, the removal of

bacteria may fall far below the efficiency required. Such a lapse, if for a

few days only, would not seriously affect the average efficiency com-

puted for a considerable period. Nevertheless, in a water intended

for domestic consumption, the failure of the filter properly to remove

the bacteria for a day might be attended with serious injury to the

health of the community to which the water is supplied. The element

of danger from poor handling is less with slow sand niters than with

mechanical niters, the former depending for their efficiency upon natural

agencies not likely to be affected by ordinary disturbances, and the latter

depending on correct hourly treatment. Some data have been collected

in the following table bearing on this phase of the water filtration

problem, the results covering thirteen different experimental niters and

two large filtration systems. In every case the period selected for com-

parison has been such that each filter was being operated under normal

conditions, all analytical results obtained during the period being in-

cluded in the computations. From the figures in this table it is readily

seen that the bacterial efficiency of all of these filters was at times low.

The fluctuations in the daily efficiency were less, however, for the slow

sand filters than for the mechanical filters. Taking the results of the

two types of filters collectively, the slow sand filters had an efficiency of

more than 99 per cent., 42 per cent, of the time; of more than 98 per

cent., 64 per cent, of the time; and below 95 per cent., 13 per cent, of the

time; while the mechanical filters had an efficiency of 99 per cent., or

more, 32 per cent, of the time ; of more than 98 per cent., 49 per cent, of

the time; and of less than 95 per cent., 28 per cent, of the time.

Comparison of Bacterial Removal by Some Water Filters of Various Types.

Slow Sand Filters.
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Comparison of Bacterial Removal by Some Water Filters of Various Types—
Concluded.

Mechanical Filters.
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With the inception of bacterial methods of water analysis it was

believed that a determination of the numbers of bacteria would prove a

good index to the character of a water. As the variety of bacteria in

waters has become better understood, however, it has come to be recog-

nized that the counts of the number of bacteria developing on gelatin

or agar plates, while usually indicating in some measure whether the

water is good or bad, are occasionally entirely at variance with the facts.

Determinations of specific types of bacteria, such as the colon, sporogenes

and sewage streptococcus groups, have proved of very great value in

aiding us to make a correct interpretation of our bacterial counts, but

even these tests are not infallible, and may at times lead us into error.

The chemist makes determinations of six or more different factors,

and knowing the influence which pollution may exert on each factor,

and upon their relation to one another, he is able to make an interpreta-

tion of the significance of the complete analysis with a considerable degree

of accuracy. On the other hand, the bacteriologist usually determines

collectively the number of bacteria, and perhaps makes a qualitative test

for some one type. Should the chemist confine himself to a determina-

tion of the total nitrogen in a sample, instead of expressing that element

in terms of albuminoid ammonia, free ammonia, nitrates and nitrites,

with perhaps an additional qualitative test for chlorine, his interpretation

would be on much the same plane as that of the bacteriologist. He would

still have one advantage, however, in that he could complete his analysis

and arrive at some sort of a conclusion within a few hours after the

sample was received, while the determinations of bacteria would require

some days. In order that the bacterial determinations may reach the

same plane of usefulness as the chemical analysis, it is essential that the

procedures be so modified that they shall yield more complete information
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regarding the various kinds of bacteria in the water under examination,

and that they shall yield that information within a reasonably short time.

As in many other water laboratories, this subject has received serious

consideration at the Lawrence Experiment Station during the past

fifteen years, and the results of many investigations bearing on one phase

or another of the problem have been reported from time to time. It is

the belief of the writer that the ultimate solution of the problem will

come through the classification of the bacteria in water into groups by the

selective action of different media and different temperatures, and it is

proposed to report here the results of some recent investigations upon

the value of determinations of the numbers of bacteria by counts of agar

and litmus-lactose-agar plates incubated for short periods at temperatures

of 20°, 30°, 40° and 50°C.

The determination of numbers of bacteria on gelatin or agar plates,

incubated at room temperature, is the usual practice. Determinations of

the numbers developing at 40° are beginning to be used as their sig-

nificance becomes better understood. A few investigations have been

made of the occurrence and numbers of bacteria in water and sewage

which are able to develop at 50 °C. and above, but up to the present time

little practical application has been made of such procedure. ISTo com-

prehensive study of the numbers of bacteria in different classes of waters

which are able to develop on plates incubated at 30 °C. has been reported,

although it is reasonable to suppose that such a temperature would prove

favorable for the growth of a large projDortion of the total bacteria during

a short period of incubation.

The use of litmus-lactose-agar in connection with, or as a substitute

for, the ordinary gelatin or agar in the determination of numbers of

bacteria is slowly gaining a foothold in many laboratories, its advantage

being that it permits a distinction to be made between the types of

bacteria which do and do not produce acid fermentation of lactose. In

the investigations recorded further on, both agar and litmus-lactose-agar

plates were incubated at all temperatures, but the total numbers of bac-

teria were so nearly alike in all cases that the numbers appearing on the

agar plates have been omitted in many cases. Owing to the slow growth

of bacteria at 20 °C. it is impossible to obtain counts in less than forty-

eight hours on plates incubated at that temperature, and it is usual to

employ an incubation period of three to four days; and at Lawrence it

has alwa}rs been the custom to incubate the plates for four days.

With the use of higher temjjeratures, and the more rapid growth of

bacteria at such temperatures, it becomes possible to adopt a shorter

period of incubation. Since the aim of the investigation has been to

make the results of bacterial determinations available at the earliest possi-
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ble moment, a uniform incubation of twenty-four hours on all plates

grown at temperatures higher than 20 °C. has been adopted, consequently

the numbers of bacteria included in the discussion and tables beyond,

unless otherwise stated, were obtained on plates incubated four days at

20°C., and twenty-four hours at 30°, 40° and 50°C. respectively.

In comparing the analytical results obtained from different waters,

or from different samples of the same water, it is usual to express the

results of such comparison as the proportion which exists between the

two. The mathematical expression of the ratios between the results

of different determinations is less common, and has hitherto been con-

fined to the chemical side of the analysis. That the time required to

compute such ratios is well repaid by the additional information which

they may convey will be shown further on.

The data used in the discussion and tables have been obtained in part

by recomputation of certain of the routine results obtained during the

past nine years and in part from special studies of the relative counts

of bacteria obtained on plates incubated at different temperatures. In

addition to the incubators regularly operated at 20 °C. and 40 °C, we

have one spare incubator, which has been operated part of the time at

30 °C. and part of the time at 50 °C. In considering the significance of the

numbers of bacteria and the numbers of acid-producing bacteria deter-

mined at the different temperatures, it is therefore necessary to divide

the results into two series. The two experiments covered much the same

classes of water, and included determinations at 20° C. and at 40° C. of

bacteria and acid-producers common to both experiments. No direct com-

parison, however, was possible between the results obtained at 30° C. and
50°C, and we are forced to make such a comparison indirectly through

the counts at 20° C. and 40 °C. It should be further borne in mind that,

while the series containing the 50° C. counts covered a wide range of

samples, only 5 samples were used from each of the several sources, and

these samples were all collected within a limited period of time. For

this reason the results of this series, while indicative of the results which

might be obtained in practice, should not be taken as conclusive evidence

of the value of the 50° counts. On the other hand, the results obtained

in the 30° series, while covering a smaller range of waters, were obtained

from the examination of over 400 samples, collected during a period of

many months.

Determinations of the numbers of bacteria producing acid fermenta-

tion of lactose at 40 °C. in twenty-four hours have been made a part of

the routine analyses of polluted waters during the past nine years, the

results of these determinations being reported as the number of B. coli,

although strictly speaking only about SO to 90 per cent, of such bacteria
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are of the colon type. During the past two years, connts of the total num-

ber of bacteria developing in twenty-four hours at 40 °C. have been re-

corded, and during 1906 determinations at both 20° and 40° have been

made on a considerable proportion of all samples. A description of the

various sewages, waters and effluents from sewage and water filters em-

ployed in the investigation is contained in the chapters on " Sewage " and
" Water Purification " and it is unnecessary that they be reproduced here.

Under the title of " Ponds " are included numerous samples from two

large ponds, both of which are used for water supply. The watersheds of

both of these ponds are under sanitary control, but both are used more or

less for pleasure purposes in the summer, and are subject to occasional

contamination. The driven-well samples were from two series of wells,

less than 50 feet deep, used as water supply. Under " Shallow Wells "

are included samples from 15 different wells, the results from both good

and polluted wells being averaged. In tables where results from two

wells are given, " No. 1 " is of excellent quality, while " No. 2 " is badly

polluted. Samples from two different springs, both of good quality, are

included.

Eelative Numbers of Bacteeia at 20°, 30°, 40° and 50 °C.

In Table No. 1 are shown the average numbers of bacteria and of acid-

producers obtained with different waters on plates incubated at 20 °C,

30° C. and 40 °C. From the figures in this table it is seen that the num-

bers obtained at the different temperatures agree in general with the

character of the water under examination. The counts obtained at 30°

were larger than those at 40° in every instance when dealing with pol-

luted water, but there was little difference in these counts when dealing

with water of good quality. This fact, however, would be an advantage

rather than otherwise, since the use of 30° counts would give us a much
sharper distinction between good and bad waters than would counts at

40°, and would allow this distinction to be made in a minimum time,

twenty-four hours, as compared with two to four days required to obtain

the 20° counts.

The average numbers of bacteria and the numbers of acid-producers

determined at 20°, 40° and 50° on 5 samples each from 26 different

sources are shown in Table No. 2. In general the numbers of bacteria

at 20° and 40°, and the numbers of acid-producers determined at those

temperatures, are large or small as the water is polluted or non-polluted,

confirming the findings previously discussed under the 30° series. The

most significant results are those obtained for the two shallow wells. The

number of bacteria determined at 20° is higher in Well No. 1 than in

Well No. 2. Well No. 2 is in a thickly settled community, with vaults
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and cesspools in close proximity, while Well No. 1, situated in an open

field upon the top of a hill, is removed from any chance of pollution.

Chemical analyses extending over a period of some years indicate that

AVell No. 1 is free from pollution, and that Well No. 2 is seriously pol-

luted. The sanitary survey and chemical analyses are confirmed by the

bacterial count at 40° and by the numbers of acid-producers developing

at 20° and 40°, showing that the large numbers of bacteria determined

at 20° in Well No. 1 are of a harmless character.

The numbers of bacteria and the acid-formers determined at 50 °C.

confirm the results of determinations at 20° and 40°, but the distinction

between different classes of waters is more marked than by determinations

at the lower temperatures. It is noticeable that the 50° bacteria in the

effluents from the contact Filters Nos. 175 and 176 were higher than

in the regular sewage which was applied to those filters, and the numbers

in the effluent of contact Filter No. 251 were larger than in the septic

sewage with which it was operated. On the other hand, the numbers

in the effluents from the trickling filters were small, and this type of

bacteria was either entirely lacking, or present in insignificant numbers,

in the effluents from the sand filters. The distinction between the river

water and the filtered waters is not very well marked, but a class distinc-

tion between the river water and the filtered river waters, and the ponds,

wells and springs, is indicated by the entire absence of this type of organ-

isms in the latter class of waters. The occurrence of 50° acid-producing

bacteria is also significant, this type of organisms being absent from

the effluents from three out of four of the intermittent sewage filters,

and practically absent from the fourth, while they were present in greater

or smaller numbers in the sewages and in the effluents from the contact

and trickling filters through which the sewage passed more rapidly. The

presence of such small numbers of this type of bacteria in the polluted

river water, and of similar numbers in the effluents from the primary

water filters, cannot be accounted for at the present time.

We have learned by past experience that nearly all of the bacteria

capable of forming colonies at 20° C. will manifest themselves in four

days, this being also true of the acid-producing bacteria. In general,

sources which are polluted show maximum growth in two days at 20°

in 20 to 40 per cent, of the samples, while none of the samples of purer

waters show maximum growth until the third day or later. There are

some exceptions to this rule, and a small percentage of samples of both

classes may not show maximum growth until the seventh day or later.

At 40° C. and 50° C. nearly all the bacteria and acid-producers capable of

developing at these temperatures are shown by a count made after twenty-

four hours. At 30° C, however, our twenty-four-hour counts show us only
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30 to 50 per cent, of the bacteria which would be able to produce colonies

if the period of incubation were increased to two or three days. The re-

sults of determinations of acid-producing bacteria at 20° divide themselves

naturally into groups. All of the samples of sewage and effluents from

sewage filters, and over 80 per cent, of the polluted waters and effluents

from sewage filters, contained bacteria of this type, the percentage for

shallow wells dropping to 70, for pond water to 60, and for deep wells to

40. The springs differed from the other relatively pure waters in that all

samples contained acid-producing bacteria. At 30° C. the percentage of

samples showing growth and acid-producing bacteria is generally indica-

tive of the quality of the water, becoming less as the quality of the water

improves. The same rule holds for the determinations made at 40°C,

the distinction between samples known to have been polluted recently,

even although they have been subjected to purification, and samples

from sources whose chance of pollution is more remote, being especially

well marked. The driven-well waters showed entire absence of bacteria

growing at this temperature. The distinction between sewage and pol-

luted water before filtration, and the effluents from sewage and water

filters, is shown by the smaller per cent, of samples from the filtered

sources which contain bacteria and acid-producing organisms capable

of developing at 50° C. Bacteria of these types occurred only in a small

percentage of the samples from ponds and shallow wells, and were entirely

absent from samples from springs and driven wells.

Table No. 1. — Average Number of Bacteria and Acid-Producers developing at

20°, 30° and 40° G., with Different Classes of Water.
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Table No. 2.— Average Number of Bacteria and Acid-Producers developing at

20°, 40° and 50°C, with Different Classes of Water.
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Ko such lesson is apparent in the ratios between the total bacteria at

20° and the acid-prochicing bacteria at 30° and 40°, the values for the

raw waters and filtered waters being much the same. A sharp distinc-

tion is noted between the ponds and the other samples in the 30° values,

although this distinction does not appear in the 40° values.

The bacterial ratios for the different waters included in the 50° series

are shown in Table Ko. 4. In general, the 20.
o^0 o

bacteria ratios and the

ratios between the 20° bacteria and the 40° acid-producers were much
greater for the sewage and the effluents from sewage filters than for the

other waters, although there are a few exceptions to this rule. The 20°—

40° ratios for the polluted river water in each case were much less than

the corresponding ratios for Applied 216 and for the effluents from water

Filters Nos. 8 and 216 and the city filter, indicating that the removal

of the ordinary water bacteria by coagulation and sedimentation, and by

filtration, is greater than is the removal of bacteria capable of developing

at 40°, as previously noted in the discussion of the 30° series. The

peculiar significance in the ratios between the bacteria and the acid-

formers at 20° appears to be in the much larger ratios obtained for

sewages and the effluents from sewage filters than for the other waters

examined. This distinction does not hold true for the 40° and 50°

bacteria-acid-producing-organism ratios, the high and low values being

distributed anions: all classes of waters.

Table No. 3 — Bacterial Ratios for Different Classes of Waters; 20°, 30° and

40° G. Series.
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Table No. 4. — Bacterial Ratios for Different Classes of Waters 20°, 40° and
50°C. ISeries.
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the ratios show us that the removal of bacteria capable of growing at 40°

and of B coli was less than that of the total bacteria. Furthermore,

while the monthly fluctuation in the numbers of total bacteria of bacteria

growing at 40° and of B. coli was less in the Applied 216 than m the

canal, the fluctuation in the ratios between these numbers was much

Comparing the canal with Applied 219, we find that by adding a small

proportion of sewage to the water we have increased our bacterial con-

tent, as shown by higher values on all three determinations; but by com-

paring our ratios we find that we have increased the class of bacteria

developing at 40°, in which must be included the disease germs, in a much

ller proportion than we have increased the total bacterial content.

The fluctuation in the numbers of the different classes of bacteria and

the fluctuation in the ratios between these numbers correspond fairly

well with the probable difference in the character of the two waters In

other words, our ratios indicate that both Applied 216 and Applied 219

were more dangerous from a sanitary standpoint than the difference

between their total bacterial counts and the count on the canal water

would indicate. . ,. , ,

Durino- 1906, in addition to the usual 20° counts, and qualitative tests

for B coli, counts of the bacteria and acid-formers at 40 have been

made on a considerable proportion of samples of effluents from the ex-

perimental water filters at the station and from the Lawrence city filter,

and the average results and the corresponding bacterial ratios are shown

in Table No. 6. The ratio figures on these filtered waters are character-

istically different from those for the unfiltered waters, the ratio between

the 20° bacteria and 40° bacteria and that between the 20 bacteria and

the B coli for the filtered waters being many times greater than those

for the raw waters. Comparing the ratios for the differen filters we

observe that the effluents from the secondary Filters Nos. 218 and 244

differ from those for the primary filter in that they contained a very

much smaller proportion of B. coli. The similarity betweenJheJhiee

sets of ratios for the city filter and Filter No. 8 is also noticeable and in

tnls case we are thoroughly Justified in stating that the effluent from he

city filter was the better, since it contained smaller numbers of bacteria

The ratios for Filters Nos. 280 and 286 are abnormal, agreeing with

those for neither the primary nor the secondary filters. The disagreement

in the ratios for Filter No. 286 can be accounted for by excessively high

numbers of bacteria determined at 20°. The variation in the case o

Filter No 280 cannot be satisfactorily explained at this time, but it must

be remembered that this filter was operated more as a strainer than as

a slow sand or biological filter.
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In Table No. 7 are shown the average results of determinations of

numbers of bacteria at the two temperatures, and the corresponding

bacterial ratios for sewages and the effluents from the various experi-

mental sewage niters during 1906. A certain similarity will be noted

between the bacterial ratios for the sewages and the effluents from the

trickling and contact filters. The similarity between the effluents from
Filters Nos. 2 and 4 and the effluents from the water filters in Table

No. 6 is also noticeable, both as regards number of bacteria and bacterial

ratios, while the effluents from the secondary filters appear to resemble

the polluted waters shown in Table No. 5. The bacterial ratios from
Filters Nos. 305, 306 and 312 to 316 inclusive are quite different from
those for the other sand filters. As these filters have been operated only a

few months it is probable that a condition of bacterial stability has not

been reached, and for this reason the ratios may be abnormal.

Table No. 5.— Average Number of Bacteria at 20° and 40° C, and Bacterial

Ratiosfor Polluted Waters, 1905 to 1906 inclusive.
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Table No. 7.— Average Number of Bacteria at 20° and 40° C, and Bacterial

Ratios for Sewages and Effluents from Sewage Filters.
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are nearly normal, and the fluctuations occurring from month to month
must be considered normal fluctuations.

The numbers of bacteria and of B. coli in the intake have usually been

somewhat greater than those in the canal. A study of the ratios between

the total bacteria and the B. coli reveals that those ratios also have been

constantly higher for the intake than for the canal, and that there has

been a greater uniformity in the bacterial content of the Merrimack

River water after it has passed through the canal and the distribution

pipes to the experimental filters at the Experiment Station, taking the

results year by year, and month by month, than was the case with the

same water' as it was applied to the Lawrence city filter. In the canal

water the greatest proportion of B. coli were usually found in samples

collected in July and August, and the smallest proportion in samples

collected during March or October, although no such general rule can

be stated with regard to samples collected at the intake of the city filter.

The average ratio on all samples collected from the intake during the

entire eight years was 1.52, the lowest yearly average being 0.81, in 1899,

and the highest, 2.77, in 1900. The lowest monthly average occurred

in August, 1899, and again in December, 1901, when the ratio was

0.16, and the highest monthly average, 6.30, occurred in March, 1900.

The least variation in the monthly ratios for any one year occurred in

1904, the difference between the highest and lowest values in that 3
rear

being 1.27. The greatest variation in the monthly ratios in any year

occurred in 1900, when the difference between the highest and lowest

ratios was 6.08.

The average ratio on all samples from the canal during the entire

period of nine years was 1.16, the lowest yearly average being 0.80, in

1899, and the highest, 3.18, in 1906. The lowest monthly ratio occurred

in October, 1901, when the ratio was 0.08, and the highest occurred in

August, 1906, when the ratio was 7.90. The least variation in the

monthly ratios during any one year occurred in 1903, the difference

between the highest and lowest values being 1.01, and the greatest varia-

tion in the monthly ratios occurred in 1906, the difference between the

highest and lowest values being 7.03.
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Table No. 8.-

Merrimack

- Average Monthly

River at the Intake

Bacteria-B. Ooli Ratios on Samples from the

of the City Filter, 1899 to 1906, inclusive.
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Influence of Tempebatuee, Oxygen and Dilution upon the Bac-

teeial Contents of the Meeei^iack Rivee Watee.

The volume of water flowing in the river, the temperature of the

water and the amount of dissolved oxygen are the fluctuating factors

which are most likely to influence the numbers of bacteria and B. coli

in the water from such a source as the Merrimack River. It is quite

generally understood that the amount of oxygen dissolved in water varies

inversely as the temperature, a greater amount of oxygen being present

in the winter, when the water is cold, than in the summer, when the water

is warm. A study of the temperatures of the water, and of the amounts

of dissolved oxygen at times of high and low water, reveals the fact

that the average temperature was high, and the average amount of

dissolved oxygen was low, when the river was low, these factors decreas-

ing and increasing, respectively, as the volume of flow in the river in-

creased. In Table No. 10 the bacterial contents of the river samples

during the past eight years have been averaged according to the amount

of dissolved ox}rgen in the water at the time they were collected. The

numbers of bacteria and of B. coli were both at a maximum when the

dissolved oxygen in the water was between 0.50 and 0.75 parts per

100,000. As the amount of oxygen increased or decreased from these

limits, the numbers of bacteria and B. coli decreased, but the numbers

of B. coli decreased much more rapidly with the increase in dissolved

oxygen than did the other bacteria. This is shown by the bacteria-B. coli

ratios in the last column of the table, the ratios decreasing in proportion

as the amount of oxygen in the water increased.

Table No. 10.— Relation between Amount of Dissolved Oxygen and the Bacterial

Contents oj Merrimack River Water.

Dissolved Oxygen (Parts per 100,000).
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B. coli and the ratio between the two for samples from the intake and

the canal during the past eight years have been arranged according to the

temperature of the water at the time the samples were collected. The

maximum numbers of both bacteria and B. coli occurred in samples

from both locations when the temperature of the water was between

60° and 70°P., and the minimum numbers of bacteria were found when

the temperature was between 40° and 50° P. The temperature at which

the minimum numbers of B. coli were found in samples from the two

locations do not agree, being lowest in the canal water when the tempera-

ture was between 40° and 50° P., and lowest in the intake samples when

the temperature was between 30° and 40° P. The bacteria-B. coli ratios

were highest when the temperature was highest and lowest when the

temperature was lowest, although the values for intermediate tempera-

tures appear to follow no definite curve.

Table No. 1.1.— Relation bettveen Temperature and Bacterial Contents of

Merrimack River Water.

Temperature of Water
(Degrees F.).

Below 40°, .

Between 40° and 50°,

Between 50° and 60°,

Between 60° and 70°,

Above 70°, .

Bacteria per Cubic
Centimeter.

Canal.

5.S00

4,000

6,400

11,300

5,200

Intake.

8,800

4,500

9,500

15,300

6,700

B. Coli per Cubic
Centimeter.

Canal.

43

36

44

100

70

56

58

58

110

82

Bacteria-B. Coli
Ratio.

0.83

0.91

0.88

1.08

1.39

0.72

1.10

0.99

0.97

1.21

The averages of bacteria determinations and the bacteria-B. coli ratios,

arranged according to the volume of water flowing in the river, are

shown in Table No. 12. Both bacteria and B. coli decreased as the

volume of the river increased. We should expect this to be the case in a

river such as the Merrimack, in which a large proportion of bacteria and

B. coli are contributed by the sewage entering that river, the effect of

dilution overbalancing other factors, such as washings from cultivated

fields, etc., when averages of a large number of samples extending over a

considerable period are included. The ratios between the bacteria and

B. coli on samples from the two sources do not agree, the highest ratios

being obtained for the canal samples when the river was low, and the

lowest ratios when the river was high. With the intake samples, how-

ever, the lowest ratios occurred at a time of medium high water, and the

highest at extreme high water.
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Table No. 12. — Relation between Volume of Flow and the Bacterial Contents of

Merrimack River Water.

Flow op River (Cubic Feet per
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Table No. 13.-
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actually proved to be present by complete confirmatory tests. The
bacterial counts and ratios for these samples have already been given in

Table No. 6. In all, about 450 samples of filtered waters are included

in the computations, of which 76 per cent, contained bacteria of the acid-

producing type, 46 and 99 per cent, contained bacteria producing gas in

dextrose in 1 and 100 cubic centimeters, respectively, and 24 and 62

per cent, contained B. coli, respectively, in 1 and 100 cubic centimeters.

In general, the proportion of samples containing acid-producers is inter-

mediate between the per cent, of fermentation tests in 1 and 100 cubic

centimeters, and approximates more or less closely the occurrence of

B. coli in 100 cubic centimeters.

A study of the individual results, from which the totals in the table

were taken, enables us to determine the approximate accuracy of the

presence of acid-producers as an index of the presence or absence of

fermenting bacteria and of B. coli. Among those samples containing

acid-producing bacteria a correct impression of the presence of ferment-

ing types would have been obtained in 1 and 100 cubic centimeters in 52

per cent, and 99 per cent., respectively, and the presence of B. coli would

have been correctly indicated in 1 and 100 cubic centimeters, respectively,

in 29 and 67 per cent, of the samples. On the other hand, positive fer-

mentations occurred in 1 and 100 cubic centimeters in 39 and 96 per cent.,

respectively, of samples in which acid-producing bacteria were absent,

and B. coli were found in 15 per cent, and 57 per cent, of the 1 and 100

cubic centimeter tests made on samples of the same group. In other

words, the presence or absence of fermenting organisms was correctly

indicated by the appearance of red colonies on the lactose-agar plates at

40 °C, for 54 per cent, of the 1 cubic centimeter tests, and for 75 per

cent, of the 100 cubic centimeter tests, while the indication of the pres-

ence of B. coli was correct for 42 per cent, and 67 per cent, of the 1 and

100 cubic centimeter tests, respectively.

The plate methods covered bacteria of the sewage streptococcus type

which are not shown by the fermentation tests, and it is probable that

the results obtained by its use will be fully as significant as the results

of the fermentation tests and B. coli determinations when once the

interpretation of the presence and numbers of acid-producers is more

fully understood, its chief advantage being that results may be obtained

within twent}'-four hours, while at least two weeks are required for a

complete colon test.
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Table No. 14.— Relative Occurrence of Acid-Producers, Positive Fermentations

and B. Coli in Effluentsfrom Water Filters.
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Very little change in the bacterial contents of any of the sewages was

noted during the incubation tests, a larger proportion of the septic sewage

samples showing a slight increase than was the case with the raw sewages.

The majority of samples from intermittent sand niters operated with

sewage showed a decided diminution in bacteria. The majority of sam-

ples from both contact and trickling filters showed a slight increase in

both bacteria and B. coli, but a greater proportion of the samples from

trickling filters increased than was the case with the contact filter effluents.

Table No. 15. — Numbers of Bacteria and B. Coli in Sewages and Waters before

and after Incubation at 40° C.
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adequate data hy which abnormal and inaccurate results may be sep-

arated from those which are truly indicative of purity or pollution. Fur-

thermore, as several days must elapse before the bacterial tests can be

completed, the results when obtained may have passed their usefulness.

If, however, we can so modify our procedure that the varied character

of the bacteria in waters of different classes may be quickly and accu-

rately recognized, the value of bacterial water analysis will be enormously

increased. Much of this information may be obtained by the use of

selective media, selective temperatures or by a proper combination of the

two.

By the use of litmus-lactose-agar in place of agar or gelatin we obtain

similar counts of total bacteria, and in addition are able to separate

those bacteria into two groups, which do and do not produce acid fer-

mentation of lactose, and the numbers of the two classes of bacteria so

obtained indicate more completely the character of the water than would

the numbers of either class alone. By incubating our plates at tempera-

tures of 30° or 40 °C. we are able to obtain counts in twelve to eighteen

hours, which counts, while smaller than those on plates incubated for a

longer period at a lower temperature, appear to be fully as significant.

If we increase our number of determinations by incubating duplicate

plates at two or more temperatures, the various results and the ratios

between them furnish a check upon one another, in addition to increas-

ing the available data upon which to base an interpretation.

The distinction between polluted waters and waters of good quality is

more sharply marked by counts at 30 °C. than is the case with counts at

20 °C. Determinations at this temperature appear to be especially appli-

cable to the control of water filters, since the relative quality of the raw

and filtered waters and the expression of the removal of bacteria by those

filters are practically identical with determinations made at 20° C, and,

in addition, they become available within a few hours after the sample

is collected.

The numbers of bacteria determined at 40 °C. are of great value, since

in this class of bacteria must be included the bacillus of typhoid fever

and other water-borne diseases. The significance of the acid-producing

bacteria determined at this temperature, that is to say, bacteria of the

colon type, is well known. The evidence contained in this report will

indicate that considerable numbers of bacteria of the colon type may
occur in waters which are supposedly of good quality judging from its

total bacterial content, while on other occasions positive tests for B. coli

may be caused by isolated organisms of that type. In such cases no dis-

tinction could be made between the relatively good and the suspicious

samples either by the numbers of bacteria or by the qualitative colon
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tests, but the necessary information would be obtained by counts at

40 °C. Determinations of B. coli by the plate method in the effluents of

water filters agree with determinations by the fermentation test in about

half of the samples, the isolation of B. coli being prevented quite fre-

quently in this class of samples by the presence of the sewage strepto-

coccus type, which would be included in the colon type under the plate

method.

The results of determinations of the bacteria developing at 50 °C. are

too few in number to enable us to draw any definite conclusions as to

their value. Bacteria of this type appear to be quite common in sewages

and in the effluents from contact and trickling niters, while they are

present only in small numbers in the effluents from sand filters and

water filters, and are entirely absent from well and pond waters of good

quality.

Determinations of bacteria and B. coli on the Merrimack River water

extending over a period of some nine years enable us to study the bac-

teria-B. coli ratios and to ascertain with some accuracy the cause of

fluctuations. In general, it may be stated that the proportion of B. coli

in the river water is greater when the water is warm than when it is cold,

and that the effect of heavy rains or melting snow, causing floods in the

river, is to produce a diminution both in the numbers and in the pro-

portion of B. coli. The effect of the amount of oxygen in the water is

also noticeable, both bacteria and B. coli being at a maximum when the

water contained between 0.50 and 0.75 parts of dissolved oxygen, de-

creasing as the oxygen value varied above or below that amount, the

B. coli decreasing much more rapidly in either case than did the total

number of bacteria.
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FOOD AND DRUG INSPECTION.

In the annual report of the Board for 1905 was presented an his-

torical account of the development of the work of inspection of food and

drugs, and of the laws relating thereto, since the passage, in 1882, of

the general law. During the year 1906 no change was made in the law,

beyond the restoration of the maximum fine of $500; but on account

of the enactment of the new law relating to proprietary medicines (chap-

ter 386 of the Acts of 1906), referred to in the general report, and of

additional demands on the laboratory for special lines of work, it was

found necessary to increase the laboratory force by the appointment of

an additional assistant analyst.

The report of the chief analyst presents a detailed account of the work

of the food and drug laboratory for the fourteen months ended jn"ov.

30, 1906.

The force employed by the Board in this department at the close of the

period covered by this report comprised the following persons :
—

Albert E. Leach, .

Hermann C. Lythgoe,

Charles H. Hickey,

Lewis I. Ndrenberg,

John H. Terry,

Horace F. Davis, .

Daniel E McCarthy,

Analyst.

Assistant Analyst.

Second Assistant Analyst.

Third Assistant Analyst.

Inspector.

Inspector.

Inspector.

Chapter 272 of the Acts of 1902 requires the Board to publish as often

" as once each month in the official publication of the Board ... a cer-

tificate of the examination or analysis made by authority of the board

during the preceding month of any article of food manufactured or

offered for sale in the Commonwealth, which is adulterated within the

meaning of chapter seventy-five of the Eevised Laws; and the board

shall also cause to be published, with such certificate of examination, a

statement of the trade-mark, brand-mark, or name, with the name and

place of business of the manufacturer, which appear upon the package

or box containing such adulterated article, or with the name and place

of business of the wholesale dealer of whom the goods were obtained."
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The official publication referred to, the " Weekly Bulletin/' published

continuously for some twenty years and distributed principally to the

health authorities of cities and towns, was changed in January, 1906, to

a " Monthly Bulletin," which is sent regularly to all persons in the Com-

monwealth desirous of receiving it, and which at the close of the year

had attained a circulation of more than 2,000 copies.

The number of samples of food and drugs examined during the four-

teen months ended Nov. 30, 1906, is shown in the following table, together

with a summary of the work done since the beginning in 1882 :

—

Food and Drug Inspection (1882-1906).

Number of samples of milk examined,

Number of samples above standard

Number of samples below standard,

Number of samples of other kinds of food examined (not milk)

Number of samples of good quality, . • • • •

Number of samples adulterated, as defined by the statutes, .

Number of samples of drugs examined
Number of samples of good quality, . . . • •

Number of samples adulterated , as defined by the statutes, .

Total examinations of food and drugs,

Total samples of good quality, . . . • • • . •

Total samples not conforming to the statutes, ....

As stated in the last preceding report, " it is impossible to draw any

conclusions as to the extent of the practice of adulteration of food and

drugs from the returns of the laboratory, since the aim of the inspectors

is not to secure a large number of samples to submit to the analyst, but

to seek out, so far as possible, those likely to be adulterated. Therefore,

the percentage of samples found to be bad is far above what would be the

case were discrimination and discretion not exercised."

Section 7 of chapter 75 of the Revised Laws requires the Board to

report annually to the General Court the number of prosecutions made,

and an itemized account of the money expended in carrying out the pro-

visions of the law. During the fourteen months covered by this report

the number of prosecutions was 409 ; of which, 395 resulted in conviction

and 14 in acquittal. The details are presented below. The amount paid'

in fines was $7,316, which sum brings the total to $58,230.48.
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Peosecutions.

The following table presents the statistics relative to the prosecutions

which have been conducted under the food and drug acts since the begin-

ning of work in 1883 (Eevised Laws, chapter 75, sections 16 to 27) :
—

Number of Complaints entered in Court.

Year.

Food and
Other Articles
(not including

Milk).
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For Sale of Milk not of Good Standard
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For Sale of Milk not of Good Standard Quality — Continued.
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For Sale
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For Sale of Milk not of Good Standard Quality— Continued.

Name.
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For Sale of Milk not of Good Standard Quality— Concluded.

Name.
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For Sale of Unmarked Renovated Butter.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Frankfort Sausage and Sausage Meat.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Frankfort Sausage and Sausage Meat— Continued.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Jellied Pigs' Feet.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Chili Sauce.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Extract of Lemon.

Name. Place. Adulterant. Date. Result.

Samuel F. Davis,

Saml. S. Lightbody,

Horace S. Lowell,

John E. Jeffers, .

Fred S. Reed, .

Boston,

Boston,

Boston,

Boston,

Fall River,

0.5 per cent, lemon
oil; no formula.

No lemon oil,

0.9 per cent, lemon
oil.

1.5 per cent, lemon
oil.

Water, .

May 3, 1906,

May 3, 1906,

May 10, 1906,

June 21, 1906,

Dec. 12, 1905,

Conviction.

Conviction.

Conviction.

Conviction.

Conviction.

Extract of Vanilla.
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For Sale of Adulterated Foods other than Milk and Milk Products— Continued.

Maple Syrup.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products— Concluded.

Ale— Continued.

Name.
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For Sale of Adulterated Driigs— Continued.

Extract of Vanilla.

Name.
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For Sale of Adulterated Drugs— Concluded.

Tinctuke op Iodine.

Name.
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The expenditures for the year were as follows :—
371

Expenditures under the Provisions of the Food and Drug Acts from Oct. 1, 1905,

to Nov. SO, 1906.

Appropriation, 1905, three months, October 1 to De-
cember 31, $3,898 95

Appropriation, 1906, eleven months, January 1 to No-
vember 30,

Salaries of analysts,

Salaries of inspectors,

Travelling expenses and purchase of

Apparatus and chemicals,

Printing, ....
Services, cleaning laboratory, .

Express and telegrams, .

Sundry laboratory supplies,

Typewriting supplies and stationery,

Books, .....
Extra services,

Miscellaneous,

Total, ....

11,458 33

samples,

$15,357 28
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REPORT OF THE ANALYST.

By Albert E. Leach.

Dr. Charles Harrington, Secretary, State Board of Health.

Dear Sir : — I herewith submit my report on the analysis of food and

drugs for fourteen months ending Nov. 30, 1906.

Milk.

The usual tabular statistics follow, showing the localities visited from

time to time by the inspectors for the collection of milk.

Milk from Cities.

Cities.
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Milk from Tow?is.

Towns.
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Milkfrom Towns— Concluded.

Towns.
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Milk from Suspected Producers.

Locality.
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found in Lexington, Lowell, Newton and Norwood. Milk preserved

with formaldehyde was found in Adams, Arlington, North Adams and

Norwood.

The following table shows the quality of the milk examined, by

months :
—

Quality of Milk, by Months.
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Milk Fraudulently adulterated— Continued.

Dealer.



No. 34.] FOOD AND DRUG INSPECTION. 381

Milk Fraudulently adulterated — Continued.
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Milk Fraudulently adulterated — Concluded.

Dealer.
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known fact that of all breeds of cows the Holstein can give the poorest

quality of milk. This limitation allowed us to place in the watered class

extreme cases only, so that formerly many samples that were actually

watered were necessarily passed by as simply below the standard.

In view of the fact that $50 is the minimum fine, if the milk can be

proved to be actually watered, while the fine for milk simply below the

standard may be made as low as the judge sees fit to impose, the im-

portance of being able to distinguish between the two classes and to

prove the presence of added water is evident.

The refractometric method as first published in the annual report of

the analyst in 1903 has since been thoroughly tested in a number of

laboratories, and its reliability has been established. As now embodied

in the provisional methods of the Association of Official Agricultural

Chemists the method is as follows :
—

Detection of Added Water.— To 100 cubic centimeters of milk at a tem-

perature of about 20° C. add 2 cubic centimeters of 25 per cent, acetic acid (sp.

gr. 1.0350) in a beaker, and heat the beaker, covered with a watch glass, in a

water bath for twenty minutes at a temperature of 70° C. Then place the

beaker in ice water for ten minutes and separate the curd from the serum by

filtration through a 12.5 centimeter plaited filter.

Transfer about 35 cubic centimeters of the serum to one of the beakers that

accompanies the control-temperature bath used in connection with the Zeiss

immersion refractometer, the bath being of the type with openings in the top

for ten beakers. Place the beaker in one of the openings, use the ground glass

strip at the bottom of the bath, and by means of the regular refractometer

heater or similar device maintain a constant temperature of exactly 20° C. in

the water surrounding the beaker, using a delicate thermometer, reading to

tenths of a degree. Immerse the end of the refractometer in the serum in the

beaker, and when the temperature is exactly 20° take the reading on the scale.

If the temperature varies from 20°, the reading may be calculated on that

basis by means of a correction table. A reading below 39 indicates added

water; between 39 and 40 the same is suspicious.

To an}' one not familiar with the possibilities of the Zeiss immersion

refractometer the difference in refraction between the sera of pure and

watered milk is surprising, but it is this physical characteristic that

will, in most cases, give a positive clue as to whether or not the milk

is pure. Data on as many samples of milk of known purity as possible

have been collected, with a view to establishing the minimum refracto-

metric reading for the serum of pure milk. Most attention has been

paid, to milk from Holstein cows. In fact, we have sought out as far

as possible particular cows which gave low-standard milk, and it has

been our fortune to find a good many such. At first we were inclined

to adopt 40 as the minimum refractometric reading of the serum of pure
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milk at 20° C, but since occasional samples were found to run below

this figure, we have later been inclined to adopt 39. If milk is found to

give a refraction reading lower than 39, it is safe to allege watering,

especially if in addition to this, the solids not fat stand below 7.3 per

cent.

The following tables are of interest, as they show, in summarized

form, refractometric and analytical results from a large number of milk

samples from three widely separated localities, namely, Massachusetts,

]\
Tew Jersey and Great Britain :

—
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At first it was thought that a definite relationship existed between the

solids not fat in milk and the refraction of its serum. It has even

been claimed that the variation between these two factors in milk from
various sources is proportional.

The accompanying chart has been prepared, which shows quite clearly

the relationship, if any, between the two factors. The lower curve shows

M/LK FRAUDULENTLY
WATERED



386 STATE BOAED OF HEALTH. [Pub. Doc.

Cream.

Seven samples of cream were this year found to contain formaldehyde

as a preservative, out of 104 samples examined. No other preservative

was found this year, nor were any samples found to contain calcium

sucrate. Adulterated samples of cream were taken from D. H. Elkins of

Cochituate, and from the Este Creamery Company of Marlborough.

" Evaporated Cream " and Condensed Milk.

The following table shows the analyses in full of new brands of these

products examined, while, in the case of brands reported in previous

years, determinations only of total solids and of ash were made, with a

view to indicating the fat in the original milk by calculation. The

latter factor was in each case calculated from the percentage of ash by the

method published in the report of last year.

Condensed Milk.
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All 9 brands of evaporated cream were placed in the adulterated

class, being in no case entitled to be called cream. They were in every

instance simply milk condensed without cane sugar, and in no sense

resembled cream, excepting in consistency. Indeed, in one instance the

so-called cream was apparently condensed from skimmed milk. A num-
ber of brands of condensed milk are shown which were condensed from

skimmed milk. The Brookside, Glen Island, Gray's and Ideal brands

were thus classed as adulterated.

Butter.

One hundred and twenty-three samples were examined, 7 of which were

adulterated. Six of these samples were found to be renovated butter and

one consisted of oleomargarine.

Foods exclusive of Milk.

The table on page 399 presents a summary of foods examined during

the year. Under the following headings only such cases as call for

special comment are cited.

Canned Fish, Fruits and Vegetables.

Under this heading are included a number of samples of canned

salmon, the fat of which was examined by the refractometer to de-

termine whether or not other fish had been substituted. In all cases

no other fish than salmon was found.

Upwards of 20 samples of asparagus, blueberries, beans, corn, rasp-

berries and spinach were examined for preservatives, and all were found

to be free therefrom.

Van Camp's Tomato Soup, manufactured by the Van Camp Packing

Company of Indianapolis, Ind., was found to contain benzoic acid, also

the tomato soup of Libby, McNeil & Libby. The same preservative

was found in Seal Brand Okra and Tomato Soup, made by P. J. Eitter

Conserve Company of Philadelphia.

Samples of corn and other vegetables were examined for saccharin,

which in some instances was found present.

Cereal Flours.

The single sample classed as adulterated was buckwheat flour, found

to contain an admixture of corn and wheat flours. This was the Hazel

Brand, sold by the Henry Siegel Company of Boston.
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Cider.

Four samples were found to be adulterated, containing added pre-

servatives. A sample of Duffy's cider, put up by the American Fruit

Product Company of Rochester, N". Y., was found to contain benzoic

acid. A sample of the same brand afterwards examined was found to

be free from this preservative. Russet Apple Cider, manufactured by

J. R. Magullion Company of Boston, was found to contain salicylic

acid.

Cocoa.

A sample of Challenge Lunch Cocoa, product of the Importers' Tea

and Coffee Company of Boston, was found to contain an admixture of

sugar, but to have the label obscurely marked.

Coffee Substitutes.

A number of these preparations, variously styled " Coffee substitutes,"

" Cereal coffees," etc., were examined during the year. One brand, the

Old Grist Mill, made by Potter & Wrightington of Boston, purporting

to be made from entire wheat only, and to be " the best substitute for

coffee," was found to contain wheat, peas, pea hulls, and a large ad-

mixture of coffee itself.

Confectionery.

Upwards of 40 samples were examined for the presence, of paraffin.

The persistence with which complaints were received concerning the

wide-spread use of paraffin in caramels and so-called molasses kisses

resulted in a very careful examination of all available brands. In no

case was paraffin found in caramels. In two instances " kisses " were

found to contain from 3 to 5 per cent, of paraffin.

In examining the paraffin, a weighed portion of the sample was

dissolved by prolonged treatment with hot water. The insoluble portion

floating at the top, consisting in most instances of fat, was mechanically

removed, dissolved in petroleum ether and filtered. The residue on

evaporation of the petroleum ether was afterwards examined by the

refractometer. If the refraction corresponded to butter or any of the

common fats used in confectionery, no further examination was made.

If, however, the refraction indicated the presence of paraffin, the residue

was further subjected .to the usual process of saponification, and the

purified unsaponifiable residue submitted to examination with the re-

fractometer.

Several samples of confectionery suspected of containing poison were

examined but in no instance was any injurious ingredient found.
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Flavoring Extracts.

The following brands of flavoring extracts were pronounced adul-

terated :
—

Analyses of Adulterated Brands of Flavoring Extracts.

Extract.
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to believe, by the label on the package, that the preparation in question

contained no starch, and consisted for the most part or entirely of

nitrogenous material. Now, however, most brands contain on the label

either the percentage of starch or of proteids present. Four brands

were examined, all marked on the label with the percentage of proteids.

These were classed as adulterated because the proteids found on analysis

were below those stated on the label, but in nearly every case the

difference between the label and the result shown on analysis was slight.

Grape Juice.

Two brands of this preparation were classed as adulterated. One the

product of John C. Meier of Silverton, 0., H. H. Robinson & Company

being the Boston distributers. This was found to be preserved with

sulphurous acid. The other was put out by Adolph Prince of New
York, and was found to contain salicylic acid.

Jams and Jellies.

In this class of goods, as usual, the ratio of adulteration is high. Adul-

terants, as in past years, consisted for the most part of apple stock

colored with coal tar dyes, and of preservatives, generally benzoic acid.

An incomplete or erroneous formula and in some instances entire absence

of formulas, render many of the brands illegal that otherwise might be

sold under the law.

The following brands were those condemned :
—

Published Results of Analyses of Adulterated Brands of Jams and Jellies.

Sample. Manufacturer or Wholesaler. Result of Analysis.

Damson preserve, .

Currant jelly, .

Raspberry jam,

Strawberry preserve,

Strawberry jam,

Raspberry jam,

Red Raspberry preserve

Strawberry jam,

Currant jelly, .

Strawberry jam

,

Yankee, .

Yankee,

.

Schimmel's, .

Our Triumph,

Althaus & Co., Providence,
R.I.

Althaus & Co., Providence,
R.I.

Webster Preserving Com-
pany, Webster, N. Y.

American Preserving Com-
pany, Philadelphia, Pa.

T. W. McKee, Boston,

T. W. McKee, Boston,

Lutz & Schramm Co., Alle-
gheny, Pa.

Webster Thomas Co., Bos-
ton.

Ritter Conserve Company,
Philadelphia, Pa.

American Preserve Com-
pany, Philadelphia, Pa.

Apple stock ; colored with
coal tar dye, preserved
with benzoic acid.

Apple stock ; colored with
coal tar dye, preserved
with benzoic acid.

Preserved with benzoic
acid.

Apple stock; preserved
with benzoic acid.

Preserved with benzoic
acid ; no formula.

Preserved with benzoic
acid; no formula.

Preserved with benzoic
acid; no formula.

Preserved with benzoic
acid; no formula.

Preserved with benzoic
acid; no formula.

Preserved with benzoic
acid ; no formula.
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Lard.

Five samples were condemned as adulterated, 4 by reason of the pres-

ence of cotton-seed oil or stearin, and 1 being badly decomposed, showing

an " acid value " of 3.36. Limits of " acid value " for pure lard are

fixed by Lewkowitsch at 0.54 and 1.28. In the examination of lard for

adulterants, all samples submitted are melted and the fat examined by

the refractometer. In nearly every instance adulteration will be proved

by the refraction, taken in connection with the odor and consistency of

the fat. Presence of cotton-seed oil is confirmed by the Halphen test,

while beef stearin is best shown by the microscopical appearance of the

crystals according to the Belfield method.

Lime Juice.

Brands of lime juice condemned as adulterated were those of the

Blue Hill Preserving Company of Boston (which contained 20 per cent,

of added water and had no formula) and J. P. W. von Lear of Boston

(containing 60 per cent, of added water, not stated in the formula).

Malt and Barley.

Six samples of these preparations, believed to be of known purity, were

examined for the natural presence of fluoride, which was found in the

merest traces in 5 of them.

Malt Liquors.

These, as usual, were examined for preservatives, particular attention

being naturally given to bottled goods. The following brands were classed

in the " Monthly Bulletin " as adulterated :
—

Published Analyses of Adulterated Brands of Malt Liquors.

Brand.
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Maple Products.

Maple sugar aud maple syrup, mixed with, varying amounts of refined

cane sugar, are frequently sold "with formulas which state erroneously

the percentage of the mixture. Formerly the determination of a num-
ber of constants, including the total ash, water-soluble ash and the

so-called Hortvet number, were considered necessary in judging the

amount of cane sugar present. Experience has shown that the simple

determination of the total ash is for the most part sufficient, assuming

ash of pure maple sugar, expressed on a dry basis, to be 0.8 per cent.

The following are brands of maple sugar and maple syrup classed in

the " Monthly Bulletin " as being adulterated :
—

Published Results of Analyses of Adulterated Brands of Maple Syrup and
Maple Sugar.

Brand.
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Published Results of Analyses of Adulterated Brands of Canned Meats.

Character of Sample.
Brand, or Name of Manufacturer, Whole-

saler or Producer.
Results of Analyses.

" Rex " Vienna sausage, .

"Rex " German lunch sausage,

Canned corn beef,

Canned ham

Canned hamroll,

"Palace" lunch tongue, .

" Blue Ribbon" chipped beef,

" Veribest " ham loaf

,

" Veribest" sliced smoked beef

" Coin Special " chicken loaf, .

Chipped dried beef, .

Potted tongue

Potted tongue, ....
"Veribest " potted chicken,

Devilled chicken,

Devilled turkey,

" Veribest " devilled ham,

"Rex" devilled ham. "The
taste tells."

Devilled ham, ....
" Lawson Pink" devilled ham,

"Eureka" devilled ham, .

Devilled ham

" Advanced Brand " devilled
ham.

"Veribest" potted ox tougue,

Potted ham,

Boned chicken, .

Potted ham,

" Veribest " potted ham, .

" Iowa's Pride" potted ham,

Cudahy Canning Company, Chicago, .

Cudahy Canning Company, Chicago, .

Oriental Packing Company, Abattoir
No. 17.

Oriental Packing Company, Abattoir
No. 17.

Nelson, Morris & Co., Chicago,

Inter Ocean Packing Company, Abat-
toir No. 17^

German-American Provision Company,
Chicago.

Armour & Co., Chicago,

Armour & Co., Chicago,

C. H. Hammond Co., Chicago,

Nelson Morris & Co., Chicago,

Libby, McNeil & Libby, Chicago,

Van Camp Packing Company, Indian-
apolis, Ind.

Armour & Co., Chicago,

Libby, McNeil & Libby, Chicago,

Libby, McNeil & Libby, Chicago,

Armour & Co., Chicago,

Cudahy Canning Company, Chicago, .

Jacob Dold Packing Company, Buffalo,

Roger I. Sherman Co., Boston,

Ottumwa Packing Company, Abattoir
No. 17, U. S. A.

Potter & Wrightington, Boston, .

Schwarzschild & Sulzberger, Chicago,

Armour & Co., Chicago,

Jacob Dold Packing Company, Buffalo,
N. Y.

Van Cam)) Packing Company, Indian-
apolis, Ind.

Columbian Conserve Company, Indian-
apolis, Ind.

Armour & Co., Chicago,

John Morell & Co., Ottumwa, la.,

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Preserved with a com-
pound of boron.

Contained corn meal.

Contained corn meal.

Contained corn meal.

Contained corn meal.

Contained corn meal.

Contained much corn
meal.

Contained kidney and
corn meal.

Contained corn meal.

Contained a boron pre-
servative.

Contained a boron pre-
servative and corn
meal.

Contained a boron pre-
servative.

Contained a boron pre-
servative.

Contained much corn
meal and salivary
gland.

Contained corn meal.

Contained a boron pre-
servative.

Contained corn meal
and a boron preserv-
ative.

Contained a compound
of boron.

Contained a compound
of boron.

Non-alcoholic Beverages.

Samples of temperance drinks were examined for preservatives, and

the following were condemned as adulterated: Ginger Champagne, the

product of the Boonville Mineral Springs Company, Boonville, N. Y.,

and Ginger Wine, made by J. P. W. von Laer; both found to contain

salicylic acid.
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Tickles.

Four samples of pickles, including " The Crubro Conserved Sweet and

Mixed Pickles/' manufactured by Cruiksbank Bros. Co. of Pittsburg,

Pa., were found to be adulterated with benzoic acid, used as a preservative.

Salad Dressings.

The following brands of salad dressing were found to be adulterated

:

"Eoyal," made by the Horton-Cato Manufacturing Company, Detroit,

Mich. ;
" Sniders," by T. A. Sniders Preserve Company, Cincinnati, 0.

;

" Campbells," by the Joseph Campbell Company, Camden, N. J., were

all found to be preserved with benzoic acid. The " Yacht Club " salad

dressing, manufactured by Tildesley & Co., Chicago, 111., was found to

be preserved with boric acid. One sample of m^onnaise "made from

pure Lucca," the product of E. S. Fielding Company of Haverhill, had for

a basis cotton-seed oil instead of pure Lucca.

Salt.

Two samples were found to be adulterated by the admixture of calcium

carbonate.

Shrimps.

Six of the 7 samples examined were found to be preserved with boric

acid.

Spices.

Adulterated Brands of Spices.

Brand. Manufacturer or Wholesaler. Result of Analysis.

Cloves, .
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Syrup.

Under this heading are included a number of preparations forming the

basis for summer beverages, mainly fruit syrups used in soda fountains.

" True Fruit Easpberry Shrub/' made by J. Hungerford Smith Corn-

pan}^ Rochester, N. Y., was found to be preserved with benzoic acid.

Table Sauce.

Of 62 samples of these preparations examined, 23 were found to be

adulterated. The following; brands were condemned :
—

Published results of Analyses of Table Sauces.

Brand. Dealer or Manufacturer. Kesult of Analysis.

Worcestershire, .

Worcestershire, .

Westminster Sauce, .

Imperial Tomato Ketchup,

.

Bordeaux Tomato Ketchup,

Middlesex Tomato Ketchup,

Hazel Brand Chili Sauce, .

Hazel Brand Tomato Cat-
sup.

Cruikshank's Chiii Sauce, .

Gem Tomato Ketchup,

Sunnyside Chili Sauce,

" Royal " Tartar Sauce,

Lea & Perrins, Worcester, Eng., and New
York.

Lancashire Preserving Company, Liver-
pool, Eng.

T. T. Grossmith, London; Alart & Mc-
Guire, agents, U. S. A.

Winsor Fruit Company, West Virginia, .

Standard Packing Companv, Indianapolis,
Ind.

F. M. Bill & Co., Lowell, .

Henry Siegel Company, Boston,

Henry Siegel Company, Boston,

Cruikshank Bros., Allegheny, Pa.,

Mrs. Bradley, Odessa, Del.,

Tip Top Ketchup Company, Cincinnati, O.,

Horton Cate Company, Detroit, Mich.,

Contains

Contains

Contains

Contains

Contains

Contains

Contains

Contains

Contains

Contains

Contains

Contains

salicylic acid,

salicylic acid,

henzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid,

benzoic acid.

Vinegar.

Fifty-four of 201 samples of vinegar were found to be adulterated.

The table which follows gives the analytical data of samples of cider

vinegar found to be below the standard, arranged in the order of their

acidity. These samples were all undoubtedly made exclusively from

apple stock, but failed to conform to the standard.
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Cider Vinegar below Standard,

Acetic Acid
(Per Cent.).
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The following table shows similar data in regard to samples sold for

cider vinegar, and which were not exclusively the product of cider :
—

Vinegar not made exclusivelyfrom Pure Apple Cider.

Acetic Acid
(Per Cent.).



398 STATE BOARD OF HEALTH. [Pub. Doc.

seen to be of considerable importance, taken in connection with other

data. It is not yet practicable to set a minimum figure for the lead

acetate precipitate of pure cider vinegar.

In determining the lead acetate number according to the above method,

one pours off the clear solution from which the lead precipitate has settled,

and uses this for the polarization, adding one-tenth to the reading to

compensate for the dilution.

Another constant, which will undoubtedly prove to be of great impor-

tance in determining the purity of vinegar, is the alkalinity of the ash.

In determining this constant much depends upon the uniformity of

the method employed, since very widely differing results are obtainable

by the use of different methods, and especially of different indicators.

H. C. Lythgoe of this laboratory has embodied the results of some work

done in this direction in a separate paper following this report.

Miscellaneous Foods.

Samples of the following were examined and found free from adul-

teration :
" Apple Jack," biscuit, malt extract, peanut butter, scallops

and sugar.

A sample of " Coffee Finish," a liquid solution intended to improve

the appearance of whole coffee beans, was found to depend largely for its

efficiency on the presence of dextrin and caramel.

A sample of " liquid rennet," manufactured by James T. Shinn of

Philadelphia, Pa., was found to contain boric acid.

An egg substitute known as the " Economic Wonder," sold by the

Economic Powder Company of Providence, E. I., each package purport-

ing to contain the equal of 36 fresh eggs, was found to consist largely of

corn starch. By actual analysis it showed ether extract, 3.48 per cent.;

alcohol extract, 6.13 per cent. ; starch, 74.25 per cent.
;
proteids, 6.43 per

cent. ; moisture, 10.35 per cent., and ash, 0.85 per cent.

A new product has recently come to light, for sale by liquor dealers, for

the alleged purpose of steadying the nerves and counteracting the effects

of prolonged indulgence in alcoholic beverages. This is put up in large

bottles, under various names, but in all cases the composition of the

so-called " bracer " or " toner " is almost identical with that of tomato

ketchup, containing besides the tomato pulp as a base red pepper and

other spices, and generally a liberal dose of salicylic or benzoic acid as a

preservative.

Three samples of this variety are listed among the adulterated foods

examined during the year, as follows :
—

" Tomato Flip, a bracer for a weak stomach, to be taken freely in large

draughts." This was found to be preserved with both salicylic and

benzoic acids.
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"Tomato Toner, a hot one, assists over-worked stomachs caused from

excesses of any kind." Found to contain much benzoic acid.

" Nerver, prepared for fine bar trade, a pure extract of tomato, par-

ticularly intended to soothe the nerves and regulate the stomach of all

suffering from the effects of excessive drink. It is a great bracer after a

' hot night.' " Largely dosed with benzoic acid.

Summary of Food Statistics, exclusive of Milk.

Baking powder,

Butter,

Cake,

Canned fruit and vegetables

Cereal flours, .

Cheese, .

Cider,

Clams,

Cocoa,

Cocoanut,

Coffee,

Coffee substitutes,

Condensed milk,

Confectionery,

Cream,

Cream of tartar,

Dessert preparations,

Evaporated cream,

Flavoring extracts

Almond,

Lemon,

Pineapple, .

Raspberry, .

Strawberry,

Vanilla,

Wintergreen,

Gluten, .

Grape juice, .

Honey, .

Jams and jellies,

6
.a

a
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Summary of Food Statistics, exclusive of Milk— Concluded.
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Published Results of Analyses of Adulterated Samples oj Witch Hazel Extract.

F. L. Woolworth, Boston, .

Dr. Miner's Drug Store, Ware,

Hanover Drug Company, Boston,

Lloyd L. Walker, Lowell,

.

James O'Brien, Lowell,

Lyceum Hall Pharmacy, Brookline,

Dartmouth Drug Company, Boston,

McCarthy's Pharmacy, Boston,

J. P. Sisonsky, Boston,

Harvard Extract Company, Cambridge
port.

Frank E. Harris, Binghamton, X. T.,

C. S. Stearns, North Amlover, .

George H. Perkins, Xorth Andover,

G. W. Russell, Xorth Adams, .

T. C. Farley, Xorth Adams,

W. A. Little & Co., Boston,

Thomas B. Nichols, Salem,

Cleveland Pharmacy, Holyoke,

H. T. Matthewson, Brookfleld, .

Win. B. Mahern, South Framingham,

Davis & Hatch Spice Company, New
Bedford.

Charles L. Curtis, South Framingham, .

4.62 per cent, alcohol. Contained formaldehyde.

10.00 per cent, alcohol. Contained formaldehyde.

7.93 per cent, alcohol. Contained formaldehyde.

8.50 per cent, alcohol. Contained formaldehyde.

8.57 per cent, alcohol. Contained formaldehyde.

9.86 per cent, alcohol. Contained formaldehyde.

6.28 per cent, alcohol. Contained formaldehyde.

6.28 per cent, alcohol. Contained formaldehyde.

4.75 per cent, wood alcohol. Contained formaldehyde.

9.00 per cent, wood alcohol. Contained formaldehyde.

9.54 per cent, alcohol. Contained formaldehyde.

10.00 per cent, alcohol. Contained formaldehyde.

9.04 per cent, alcohol. Contained formaldehyde.

7 .00 per cent, alcohol. Contained formaldehyde.

10.92 per cent, alcohol. Contained formaldehyde.

6.64 per cent, alcohol. Contained formaldehyde.

8.14 per cent, alcohol. Contained formaldehyde.

9.57 per cent, alcohol. Contained formaldehyde.

12.38 per cent, alcohol. Contained formaldehyde.

9.43 per cent, alcohol. Contained formaldehyde.

7-93 per cent, alcohol. Contained formaldehyde.

9.29 per cent, alcohol. Contained formaldehyde.

In testing for formaldehyde, all samples were first subjected to a quali-

tative test by adding a few drops of the original sample to some milk

previously found to be free from formaldehyde, and applying the regular

hydrochloric acid and ferric chloride test. If formaldehyde was indi-

cated, the confirmatory test was made in the regular manner by distilla-

tion, testing the distillate. The amount of formaldehyde was determined

in all samples found to contain it by the hydrogen peroxide method of

Blank and Finkenbeiner.
1 The amount found present varied from 0.06

to 0.25 per cent. Since, as a rule, commercial wood alcohol contains

traces of formaldehyde, those samples which were found to contain

formaldehyde were further examined for wood alcohol by the following

method: to 55 cubic centimeters of the sample 10 grams of sodium bisul-

phite were added, and the mixture allowed to stand for two hours. Under

this treatment, as a rule, the formaldehyde was used up. The mixture

i Berichte, 31, p. 2979; Bur. of Chem., Bui. 62, p. 142.
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was next distilled, and the distillate a second time treated with an

excess of sodium hydroxide, to remove the sulphurous acid. The second

distillate, free from formaldehyde and from sulphites, was then examined

in the usual manner for wood alcohol by the refractometric method.

Two samples were found to contain respectively 4.75 and 9 per cent, of

wood alcohol.

Calx Chlorata.

One new brand examined this year was found to contain 74 per cent,

of the required strength. This was the product of Larkin of Buffalo,

N. Y.

Capsicum.

A marked improvement is shown of late in the quality of powdered red

pepper as sold in the drug stores. Only 2 samples were found to be

adulterated with the usual admixture of corn or wheat starch.

The apparent reason why red pepper and other spices purchased from

drug stores was formerly found to be of much lower grade than that

purchased of grocers is the fact that in nearly every case druggists pur-

chased their spices in bulk, with no reputable manufacturer's name as a

guarantee on the package, a practice which no careful grocer would follow.

Liquor Formaldehydi.

Fifty-four samples were examined, all but 1 of which were found to

contain from 36 to 40 per cent, of formaldehyde. The sample classed

as adulterated contained but 29.68 per cent. Formaldehyde was deter-

mined by means of the immersion refractometer.

Methyl Alcohol.

All samples of wood alcohol, purchased as such, were found to be

properly marked with the poison label in accordance with the law.

Oleum Olives.

The ratio of adulteration of olive oil is still high. While cotton-seed

oil is, as formerly, the favorite adulterant, 3 samples were this year found

to contain large admixtures of sesame oil. The worst sample contained

as high as 80 per cent, of this adulterant.

The following is a list of dealers from whom adulterated brands were

purchased, together with the result of the analyses :
—
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Published Results of Analyses of Olive Oil.

Thompson Pharmacy, Adams, .
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Spiritus Frumenti.

In spite of the fact that two-thirds of the whiskey samples purchased

from drug stores were found not to conform to the standard of the

Pharmacopoeia, even this showing is an improvement over past years.

Druggists are gradually becoming alive to the fact that they are expected

to sell whiskey of at least as good a grade as that dispensed in saloons.

Spiritus Vini Gallici.

All samples examined were found to be below the standard, being arti-

ficially colored in all cases, and having residues consisting largely of sugar.

Tinctufa Iodi.

The quality of tincture of iodine as sold to-day in the average drug

store is far higher than formerly. While nearly a third of the samples

examined failed to conform to the standard of the Pharmacopoeia, all but

3 stood so near the required strength as to be fairly satisfactory ; in fact,

the average strength of all samples examined during the period of this

report is well above 90 per cent, of that required by the Pharmacopoeia.

The 5 worst cases were the following :
—

Published Results of Analyses of Tincture of Iodine.

Broadway Pharmacy, Everett,

Geo. H. Malley, Forest Hills,

H. P. Elsey, Springfield, .

Richards, Springfield,

Benj. F. Bradbury, Boston,

12 per cent, of the United States Pharmacopoeia strength.

S.2 per cent, of the United States Pharmacopoeia strength.

63 per cent, of the United States Pharmacopoeia strength.

65 per cent, of the United States Pharmacopoeia strength.

49 per cent, of the United States Pharmacopoeia strength.

Proprietary Preparations.

Under, this heading are included a large variety of " patent " remedies.

Bromo Seltzer, Emerson's.— This preparation was found to contain

potassium bromide, sodium bicarbonate, tartaric acid, citric acid and

acetanilid.

Catarrh Remedies.— Sixty-seven samples of various proprietary reme-

dies for catarrh, asthma, colds, etc., were examined, of which 18 were

found to contain cocaine. Under chapter 386 of the Acts of 1906 dealers

selling such preparations containing cocaine, without the written pre-

scription of a physician, do so unlawfully. The following preparations

were found to contain cocaine :
—
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Published Results of Analyses of Catarrh Remedies.

Dr. Agnew's. Anglo American Medicine Company, Chicago,

Crown. Crown Catarrh Powder Company, Xew York, ....
Instant Catarrh Relief. I. C. R. Medicine Company, Boston,

Prentzinger's Catarrh Balm. R. Prentzinger & Bro., Dayton, O.,.

Dr. Cole's Catarrh Cure. The Cole Medicine Company, London, X.T.,

Specific for asthma, hav fever and all catarrhal diseases of the respiratory
organs. Nathan Tucker, M.D., Mt. Gilead, O.

The Allenbury's Throat Pastilles, Allen & Hanburys, Ltd., London,

Contained cocaine.

Contained cocaine.

Contained cocaine.

Contained cocaine.

Contained cocaine.

Contained cocaine.

Contained cocaine.

In examining powdered preparations for presence of cocaine the sample

is treated with water, acidified with acetic acid and filtered. The filtrate

is then made ammoniacal and extracted with benzol, the residue from the

benzol being examined for the presence of cocaine.

" Chevalla."— A rheumatism cure, was found to contain morphine,

potassium iodine and 50 per cent, by volume of alcohol.

Dr. Arnold's Cough Killer. — This preparation contained 11% Per

cent, of alcohol by volume.

Dr. Shoop's Restorative.— This contained 11.96 per cent, by volume

of alcohol.

Electric Bitters. — This was found to contain 18.48 per cent, by volume

of alcohol.

Essenza di China China.— This preparation contained 34.6 per cent,

by volume of alcohol.

Headache Powders. — Half a dozen samples of these preparations were

examined, and all were found to contain acetanilid.

Herbal Dew.— " A positive cure for asthma, hay fever, etc." This

was sold by the Brenner Extract Company of Boston. It contained

51.01 per cent, of alcohol by volume; in fact, its basis was rum, containing

a bitter non-alkaloidal principle.

Hood's Sarsaparilla.— This contained 17.92 per cent, by volume of

alcohol.

Hostetter's Stomach Bitters.— This was found to contain 43.75 per

cent, of alcohol by volume.

Kingsbury's Freckle Remover.— Found to contain corrosive sublimate

;

prepared by "W. T. & J. S. Kingsbury of Randolph.

Liquor Adulterants. — Under this head were included several high-

priced preparations for the manufacture of distilled liquors. These

were sold under the names of " Wiscoline," " Wiscol," " Brandol " and
" Jamaica Rum Essence." They were all made up of artificial fruit

essences, chiefly fusel oil derivatives, colored with caramel.
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Paine's Celery Compound.— Containing 19.96 per cent, alcohol by

volume.

Peruna. — This was found to contain 23.18 per cent, of alcohol by

volume.

- " Phenoid Paste."— A paint and varnish remover.

Swift's Specific. — Containing 16.07 per cent, by volume of alcohol.

Vegetable Hair Tonic.— Found to contain a lead salt.

White Ribbon Remedy for Alcoholism. — This was found to consist

of 8.02 per cent, of ammonium chloride and 91.98 per cent, of milk

sugar.

Miscellaneous.— Twelve preparations, chiefly negative in character.
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General Summary.

Genuine. Adulterated or
below Standard

Milk

Foods exclusive of milk,

Drugs, ....
Total, .

2,316

2,214

990

5,520

1,287

490

233

2,010

3,603

2,704

1,223

7,530

Kerosene Oil.

Numerous samples of kerosene oil were collected and examined for

their flash point, under chapter 102, section 106, of the Eevised Laws,

which requires that petroleum illuminating oil to be sold legally must

not evaporate a gas under 100 °F.

Twelve samples purchased in Plymouth were found to flash between

,95° and 96°. The flash point was determined by means of a standard

Tagliabue oil tester.

Inspection of Liquors.

Samples of liquors were sent in for the determination of alcohol by

officers of 31 towns and cities. The following table shows the character

of the samples examined :
—
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Summary of Liquor Statistics— Concluded

Cities and Towns.
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A number of " malt extracts " were also included, which were found

to contain about the same amount of alcohol as ordinary beer, and to

have none of the diastatic powers characteristic of genuine malt.

Another favorite beverage was the so-called Jamaica ginger, 12 sam-

ples of which were seized in Hyde Park. These preparations contained

from 18 to 48 per cent, of alcohol by volume, and were for the most part

contained in what are commonly known as picnic flasks, being sold obvi-

ously as a beverage and not for use as a medicine.

Respectfully submitted,

ALBERT E. LEACH.
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A COMPARISON OF METHODS FOR THE DETERMINATION OF

ALKALINITY OF ASH.

By Hermann C. Ltthgoe.

The alkalinity of ash is recognized as an important constant in deter-

mining the purity of many food products, but unfortunately there is but

little uniformity in the procedure, and consequently varied results are

reported by different analysts on the same class of substances.

The work here outlined, which is not yet completed, was undertaken

with a view of securing uniformity and of arriving at a method which will

give as nearly as possible the true alkalinity.

The methods employed are as follows :
—

One hundred grams of the sample were evaporated to dryness in a

platinum dish and burned in a muffle. The ash was treated with cold

water, rubbed well with a piece of rubber on the end of a glass rod, and

washed upon a filter with cold water. If any carbon remained the filter

was placed in a dish and burned, the ash treated as above, and washed

until the combined filtrate measured 200 cubic centimeters. In the

second method the ash was treated in the same way with boiling water,

and in its third method it was boiled for five minutes with 50 cubic centi-

meters of water before filtering and washing.

The resulting solutions were titrated with -^ sulphuric acid, using

phenolphthalein, methyl-orange, cochineal and litmus as the indicators.

"When using phenolphthalein, an excess of acid was added, the solution

was boiled until the carbon dioxide was expelled and the excess of acid

determined by titrating with ^ alkali.

The following are the results obtained on one sample each of vinegar,

lime juice and raspberry syrup :
—

Alkalinity of Ash.

[Cubic centimeters J^ acid required to neutralize the soluble ash of 100 grams of substance.

J
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, These varying results are no doubt caused by the phosphate present,

as the following experiments show. Solutions of 0.25 gram of sodium

phosphate in 150 cubic centimeters of water were titrated with -^ acid,

and required for neutralization 0.65 cubic centimeters when phenolph-

thalein was used, 9.20 cubic centimeters with methyl-orange, 8.70 cubic

centimeters with cochineal and about 2 cubic centimeters with litmus,

there being considerable difficulty in getting an end point with the latter

indicator in the presence of such a large quantity of phosphate.

It would seem from the above experiment that phenolphthalein gives

more nearly the correct figure.
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INSPECTION OF DAIRIES.

By the Secretary of the Board.

During the fourteen months ended Nov. 30, 1906, 3,421 dairies have

heen examined by the veterinarian employed by the Board for this pur-

pose, and the attention of 2,357 proprietors has been called by letter to

a total of 8,822 objectionable conditions, the great majority of which

were of such a nature as to be susceptible of correction at little or no

expense. In each instance the producer was advised as to what changes

were deemed necessary in the interest of a wholesome milk supply, with

the information that, if the suggestions were disregarded, it would become

necessary to take steps to cause his product to be excluded from public

sale. At the same time, the local health authorities of the city or town

wherein the milk was being produced or sold were notified, and they were

requested to lend their assistance in securing improved conditions; and!

if the milk were being handled by contracting concerns, similar letters

were sent thereto.

The results of the communications, while not all that could be wished,

have been very encouraging. The great majority of the producers who

have sent replies have shown a commendable desire to do all in their

power to bring about improvement; many have expressed their thanks

for the suggestions, and more have acknowledged having been careless in

the matter of general cleanliness and proper handling, and have an-

nounced their determination never again to be subject to criticism in any

particular. The attitude of many local authorities in this most important

movement for the reduction of infantile mortality has been most grati-

fving; they or their agents have made personal investigation of the

dairies brought to their notice, and have caused owners disinclined to

improve their premises or methods either to comply with the suggestions

or to cease selling within their respective jurisdictions. In order to be

able to exclude from sale the milk of insanitary dairies, they have estab-

lished regulations under their general authority to conserve the public

health, and have enforced the same. It is a regrettable fact, however,

that not a few local authorities have evinced a total lack of interest in the

improvement of the milk supply, and some have even manifested a hostile

spirit.
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As a rule, the large dealers have co-operated in the movement for

cleaner milk; they have sent veterinarians or other agents to visit the

farms from which they draw their supply, and have refused to continue

their contracts with those whose premises have been found to be kept in

such condition or whose habits and methods were such as to be incom-

patible with the obtaining of a wholesome product.

The following table shows the number of dairies examined in the cities

and towns visited, and the percentage found in each place to be free from

objectionable conditions. It is proper to remark that the returns from

the places visited during the warmer months would have been less favora-

ble in many instances, since the cows, being out at pasture during the

greater part of the working day, could not be examined as to their con-

dition of cleanliness or of health.

It will be noted that not all the dairies inspected were situated in Mas-

sachusetts. In examining the sources of the supply of Springfield, it was

found necessary to go over the line into Connecticut, to inspect the cows

and premises of 154 producers, only 16 of whom, or 10.4 per cent., were

found to be conducting their business in a commendable manner. The

product of those who, after due warning, failed to adopt the suggestions

offered, was excluded from sale within the limits of Springfield, by order

of the local board of health. As soon as practicable, it is intended to

inquire into the conditions obtaining at the farms in other States from

which the Massachusetts supply is in part derived. This is proper and

necessary, not only from the point of view of protection of the public

health, but in justice to our home producers, who otherwise might fairly

complain that, whereas they are compelled by local regulations to practice

cleanliness and maintain sanitary conditions, their competitors beyond

the borders of the Commonwealth are under no restraint whatever, and

hence have an undue advantage.

City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or

More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Per Cent.
Clean

Dairies.

Agawam,

Arnesbury, .

Amherst,

Andover,

Arlington, .

Ashbumham,

Auburn,

Barre, .

S3

27

122

16

12

13

37

87

2.41

62.96

19.67

62.50

41.67

7.69

35.14

37.93
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City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or

More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Belmont,

Beverly,

Boxford,

Burlington, .

Chelsea,

Danvers,

Dracut,

East Longmeadow,

Enfield,

Essex, .

Everett,

Fitchburg, .

Gardner,

Georgetown,

Gloucester, .

Grafton,

Groveland, .

Hadley,

Hamilton,

Hampden, .

Haverhill, •

Hoi den,

Holyoke,

Ipswich,

Lanesborough, .

Leicester,

Leominster,

Lowell,

Ludlow,

Lunenburg,

.

Lynn, .

Lynn field, .

Maiden,

Marblehead,

Medford,

Melrose,

Merrimac, .

Methuen,

9

36

16

26

21

55

53

20

12

50

15

63

32

11

60

39

16

26

15

31

159

44

28

49

11

21

76

17

19

55

22

37

27

27

43

14

25

130

3

20

13

20

19

33

43

15

11

27

7

46

22

3

39

28

7

23

10

28

57

29

20

36

10

15

47

12

19

45

11

17

22

18

9

6

14

69

6

16

3

6

2

22

10

5

1

23

8

17

10

8

21

11

9

3

5

3

102

15

8

13

1

6

29

5

10

11

20

5

9

34

8

11

61
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City oe Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or
More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Middletou, .

Millbury,

Natick, .

Newbury,

Newburyport,

Newton,

Northampton,

North Andover,

North Reading,

Oxford,

Paxton,

Peabody,

Pittsfleld, .

Reading,

Revere,

Rockport,

Rowley,

Rutland,

Salem, .

Salisbury, .

Saugus,

South Hartley,

Southwick, .

Springfield, .

Stoneham, .

Sutton, .

Swampscott,

Templeton, .

Tewksbury,

Topsfield, .

Tyngsborough

,

Wakefield, .

Waltham,

Watertown, .

Wenham,

Westfield, .

Westminster,

West Newbury,
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City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or

More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Per Cent.
Clean

Dairies.

West Springfield,

Whately,

Wilbraham,

Wilmington,

Winchendon,

Winchester,

Woburn,

Worcester, .

Miscellaneous,

East Granby, Conn.,

Enfield, Conn., .

Somers, Conn., .

Somersville, Conn.,

Sufneld, Conn., .

WeBt Stafford, Conn.,

16

24

36

21

13

14

14

108

56

4

17

47

3

81

IS. 75

25.00

11.11

57.14

30.77

7-14

14.29

17.59

21.42

11.76

23.40

33.33

2.47

3,421 2,357 1,064 31.10

Under Miscellaneous are included dairies situated in the following

towns, in no one of which were more than 8 inspected, the examinations

having been made for some special reason and not as a part of a general

investigation :
—

Belchertown.

Canton.

Charlton.

Dal ton.

Dedham.
Dunstable.

Easthampton.

Granville.

Hatfield.

Lenox.

Longmeadow.
Manchester.

Nahant.

Petersham.

Scituate

Washington.

Westwood.

As is shown by the above table, the percentage of dairies found to be

without objectionable conditions was 31.10. While this is very far from

satisfactory, it is at least a considerable and gratifying improvement on

the results presented in the annual report for 1905, in which year the

work of inspection was begun. During the period covered by that report,

only 20 per cent, of the dairies inspected were found to be in satisfactory

condition. The improvement is doubtless due in part to a growing

demand on the part of the public for a more wholesome supply and in

part to a better understanding by the producers of the commercial ad-

vantage of more cleanly methods of production and of proper cooling and



422 STATE BOARD OF HEALTH. [Pub. Doc.

handling. It has repeatedly been stated by a number of the leading

contractors that during the past unusually hot summer the amount of

milk received in sour condition and returned in consequence to the

producer was never so small.

Nature of the defects to which Attention was called.

The letters sent to 2,357 producers called attention to a total of 8.822

objectionable conditions. These were as follows :
—

Condition of Cows.

As stated above, in a very large number of instances the cows, being

at pasture during the visit of the inspector, could not be examined. Of

those that were seen and examined, a far smaller number were found to

be diseased than during the seven months covered by the previous report.

The period covered by the present report is, moreover, just twice as long.

A marked improvement was observed also in the matter of cleanliness,

for whereas in the year 1905 a majority of the herds were reported as

dirty to filthy, during the period covered by this report far less than half

were so returned (955).

One of the contributing causes of uncleanliness of cows is the use of

horse manure as bedding. During seven months of 1905 this practice

was reported 182 times; during the fourteen months ended November,

1906, it was reported but 87 times.

Condition of Barns.

Light. — In 1905 more than one-fourth of the cow barns were reported

as badly lighted or not lighted at all. Of the 3,421 barns included in

this report, less than one-fifth (638) were deficient in this respect.

Ventilation. — In 137 cases increased provision for entrance of fresh

air was recommended. In 1905 the proportion of cases of inadequate

ventilation was practically the same.

General Cleanliness.— More than one-sixth of the barns (590) were

found to need cleaning in every part, and more than one-half of the tie-

ups (1,881) were filthy and needed to be whitewashed. In 10 instances

deposits of human excrement were observed on the barn floor, and in

69 the privy was situated near the tie-up. Accumulations of cow manure,

in some instances immediately behind the cows, were noted on more

than one-eighth (441) of the barn floors; and in a fairly large number

of instances pools of liquid manure filled large depressions.

Other objectionable conditions reported included 80 cases of lack of

proper drainage, 33 of foul condition of the cellar, 17 of old accumula-

tions of manure in the cellar, 17 of broken floors, 14 of stabling cows
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in foul cellars, 7 of the use of the barn floor for slaughtering purposes,

52 of storage of city swill, 44 of storage of sour brewers' grains, 9 of

storage of rotting vegetables, and 3 of presence of decomposing dead

fowls.

The keeping of swine in pens near the tie-up, the stabling of horses

in the cow barn without separation by suitable partitions, and permitting

poultry, sheep and goats to wander freely in the tie-up, are practices not

compatible with the production of clean, wholesome milk. The separa-

tion of horses was recommended in 291 instances, the removal of swine

in 318, and the restraint of poultr}', sheep or goats in 11.

Condition of Cow Yards.— In nearly 700 instances the cow yard was

found to be in a most objectionable state, principally on account of the

presence of large pools of liquid manure, or of accumulated filth of

various kinds. In 1 instance a putrefying carcass of a cow added its

stench to that of the foul manure with which it was surrounded.

Water Supplies.— In 135 instances attention was called to the neces-

sity of protecting the well from ordinary surface drainage, or from the

overflow of cesspools.

Milk Rooms.— The place where milk is handled and stored should be

kept in a scrupulously clean condition and free from all influences of an

objectionable nature. In 126 cases the milk room was found to be very

dirty ; in 7, it was dark or unventilated ; in 1, it was used also as a kennel,

and in 2, dead animals were lying near by. The construction of a proper

milk house or milk room was recommended in 182 cases.

Care of Milk and Milk Utensils.— The wholesomeness of milk and its

commercial life period are greatly influenced by all the conditions under

which it is drawn, handled and stored. It is not sufficient that the cows

and the milkers and their clothing are clean. The condition of the milking

pails and other utensils ; the absence of dust and dirt where the processes

of straining, cooling and handling are carried out; immediate cooling

and proper storage, are alike important. In 32 instances the pails and

mixing vessels ready for use were obviously unclean; in 696, the pails

and cans were kept exposed to the dust of the barn; in 13, they were

stored near swill, the privy, foul hen houses, or in the cow yard; in 2,

they were washed close by overflowing privies, and in 1, in the tub used

for the family washing. In 1,115 cases the milk was handled wholly in

the more or less dusty barn, chiefly directly behind the cows; in 65, it was

cooled under various other objectionable conditions, as near the privy,

in the manure cellar and in foul tubs of dirty water; and in a consid-

erable number of instances the place of final storage was used as well

for storage of swill, fish, kerosene, rotting vegetables and other malo-

dorous materials.
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Illustrations of Good and Bad Conditions.

The criticism is not infrequently heard that under present conditions

the profitable production of clean, wholesome milk is practically impossi-

ble; that the cost of feed and of labor and the unwillingness of the con-

sumers and contractors to pay a reasonable price per quart or can, together

with the requirement of cleanly kept premises and animals, will drive

the producer out of business. While it may be conceded that the profits

of the producers are small, it can hardly be admitted that this may
properly be advanced as an excuse for the grossly filthy conditions that are

so often found to obtain. The assertion that reasonable cleanliness is

incompatible with reasonable profit may be answered by the fact that

during the period covered by this report nearly one-third of the 3,421

dairies examined were found to be conducted in a commendable manner,

and that a very large proportion of those where objectionable conditions

of one sort and another were noted have been put in proper order and

have continued to supply the market. Indeed, in a number of instances

where the cow barns were absolutely unfit for the proper housing of cattle

and the production of wholesome milk, and could not be made so, the

owners have built new ones, and have demolished the old, and with great

satisfaction to themselves.

It is proper to remark that in the business of milk production are

many whose fixed habits of general and personal uncleanliness are such

that they are a menace to the public health and should not be allowed to

market their unwholesome product, which should be placed in the same

class with tainted meats and fish and dangerously adulterated foods of all

kinds. Indeed, the public health suffers vastly more from dirty milk

than from all the adulterated foods concerning which so many national

and State laws have been enacted.

Illustrative of some of the objectionable conditions observed, and of the

fact that clean barns need not be expensively constructed model dairies,

the following reproductions of photographs taken during the progress

of this investigation are presented :
—

Figure 1. —-It is sometimes said by captious critics of the milk law

and its enforcement that the whole profit of the milk producer is the

manure which his cattle yield. If this be true, there are many who appear

to be disinclined to utilize this valuable product to best advantage. In-

stances have been reported in which the accumulation of years has been

left untouched in the cellar. In Figure 1 is shown an example of lack

of thrift and of general shiftlessness. The pool in the foreground repre-

sents the rich, watery extract of many tons of manure that might have

been spread to great advantage over acres of land. It will be noted that
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the barn is practically unprovided with windows. The condition of the

interior may be judged by that of the surroundings.

Figure 2. — Figure 2 is another example of generally filthy conditions

and lack of thrift. The black areas in the foreground represent the valu-

able extractive matters which have accumulated in liquid form in de-

pressions. The markings on the side of the barn indicate the height of

some preceding accumulations, showing that the present condition is not

an exceptional one. The character of the surface of the ground in the

immediate vicinity of this barn is easily surmised, and, as is the case with

Figure 1, the conditions obtaining inside the barn may be judged by

those of the exterior.

Figure 3.— The general character of the entire structure is evident

from the defects shown in the part included in the figure. The cows

occupy the sbed on the right, which is ventilated through cracks and

holes in the sides and roof. No light, other than that which penetrates

these cracks and holes, reaches the interior, excepting when the door is

open. The bin on the left is a wagon body containing sour, fermenting

brewers' grains, which are given to the cows in lieu of proper food in the

dirty tubs standing near by. On the day when the photograph was taken

the foul odor from this material was perceptible at a distance of several

hundred feet.

Figure k- The enclosure shown in this figure receives its light and

fresh air only through the cracks in the walls and roof. It shelters four

cows and a considerable number of hens, which are not confined. The

condition of the floor, only part of which is boarded, and the cobwebs

on the roof indicate the degree of attention paid to cleanliness of the

cows themselves and of the milk utensils.

Figure 5.— Figure 5 illustrates a not uncommon condition. The

tie-up has a very defective floor, and overhead are seen overhanging hay,

cobwebs and accumulated dirt. The wall is encrusted with manure, and

the window is seen to be a wooden slide which, when closed, excludes the

light as well as the air.

Figure 6. — In Figure 6 is illustrated the common practice above

referred to of housing horses, cows and pigs in the same part of a barn.

The position of the horse collar on the left marks the division line

between the horses and the cows. The cows are lying in filth, which has

not been removed for many weeks. Beyond them is a pig sty containing

a sow and five young. On the right are swill tubs for the use of pigs and

cows, as well as the house slop pail and other utensils. Before the photo-

graphs were taken the milk cans were standing next to the swill tubs,

but they were removed by a member of the household. Overhead one

sees hay and corn fodder, overhanging the entire tie-up.
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Figure 7. — Figure 7 is presented to illustrate the statement that clean

barns are not necessarily expensive in construction or management. Tha
interior here shown is that of an old barn which has been put in proper

repair, and which is kept clean and frequently whitewashed. On the

extreme right is seen a bale of shavings, which material is excellent bed-

ding for the cows. Each cow has access to a trough of running water,

and in front of each is deposited daily a fresh portion of rock salt. The
proprietor of this place has no difficulty in disposing of every quart of

milk that he can raise, at a price which yields him a very good and well-

deserved profit.

Figure 8. — Generally speaking, a basement tie-up is somewhat objec-

tionable, but in the instance shown in this figure the conditions are not

only unobjectionable, but are far superior to those which obtain in most

barns on the floor above. The walls and timbers are frequently white-

washed. The light and ventilation are excellent, and the atmosphere is

as free from disagreeable odors as could be wished.

Figure 9.— Herewith is presented the interior of a model dairy of

inexpensive but first-class construction. It is well lighted, adequately

ventilated and kept scrupulously clean. The manure is removed at fre-

quent intervals during the day, and the cemented floor is frequently

washed down with clean water.

Figure 10. — As stated above, the conditions under which milk is

handled and stored are of quite as much importance as those under which

it is produced. In Figures 10 to 14, inclusive, are shown good examples

of most objectionable milk rooms. In the corner of Figure 10 is seen a

primitive sink in which bottles and cans are given what cleaning they

receive, and which is also used as a washing place for the proprietor

himself. The floor and walls are thoroughly dirty, as is also everything

else in the room.

Figure 11.— In Figure 11 is shown a combination milk room, harness

room and storage place for feed of various kinds. While the interior is

not as filthy as many others observed, its use as a place for handling and

storing milk is not commendable.

Figure 12. — The white areas on the floor to the right of the centre,

and the white drops on the lower edge of the shelf under the window,

indicate recent use in the handling of milk, and from their presence and
the cluttered condition of the room may be inferred the degree of care

which is bestowed upon the premises, the cows, the milk utensils and the

milk itself.

Figure 13.— Figure 13 shows a milk room, situated in the basement

of a tenement house in a crowded quarter. On the right is a large

tub of dirty water in which are immersed cans of milk, over which is
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a piece of very dirty carpet. The sink and the tub, to the left of the

centre, are used for the washing of cans and bottles. The tub is filled

with dirty water, and its sides are covered to a depth of from one-fourth

of an inch to a half inch with grease. The proprietor of this place raises

part of his supply and buys the rest. He dispenses it in quart bottles.

Figure 14- — Figure 14 shows the milk-room end of a place which is

part milk room and part wagon shed. On the left is a boiler in which

the wooden stoppers of the cans are heated. On the right are two tubs

in which the bottles and cans are washed. The sides of both of these

tubs are covered thickly with grease, and the water which they contain

is very foul in all respects. In the left upper portion of the figure are

seen a number of cans over which is hanging a very dirty cloth which,

on inquiry, was found to be the recently washed cloth which is used as a

strainer for the milk. Its condition when washed indicates that which

obtains while it is in use.
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REPO RT
UPON THE

Production, Distribution and Use of Diphtheria

Antitoxin

FOR THE

Fourteen Months ended Nov. 30, 1906.

The production of diphtheria antitoxin has continued under the direc-

tion of Dr. Theobald Smith, at the Bussey Institute. The distribution

has been conducted, as before, at the office of the Board.

The total number of packages issued by the Board during the eleven

years and eight months ended Nov. 30, 1906, was as follows :
—

In 1895-1896 (year ended March

In 1896-1897 (year ended March

In 1897-1898 (year ended March
In 1898-1899 (year ended March

In 1899-1900 (year ended March

In 1900-1901 (year ended March
In 1901-1902 (year ended March
In 1902-1903 (year ended March

In 1903-1901 (year ended March
During 6 months ended Sept. 30,

During 12 months ended Sept. 30

During: 14 months ended Nov. 30

The serum was distributed to local boards of health, to hospitals, and

to practitioners in 194 cities and towns, 61 of which used more than 100

bottles each. The following table shows the distribution :
—

1 These numbers have reference to the actual number of bottles issued in packages of about

1,500 units each. In order to make this comparable with the figures of the lirst three years (1895-

9H), a package of 1,000 units should be employed as a standard, so that the 269,847 bottles distrib-

uted since that time would be equivalent to about 405,000 of the strength at first employed.

31),
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Number of Bottles of Diphtheria Antitoxin distributed from Oct. 1, 1905, to

Nov. 30, 1906.

City or Town.

Abington,

Acton,

Adams,

Agawam, .

Amesbury,

Andover, .

Arlington,

Ashby,

Athol,

Attleborough,

Avon,

Ayer,

Barnstable,

Barre,

Bedford, .

Belchertown,

Bellinghaui,

Belmont, .

Beverly, .

Blackstone,

Boston :
—

Children's Hospital,

City Hospital,

Deer Island Hospital,

General supply, .

Infants' Hospital,

Long Island Hospital,

Massachusetts Charitable Eye and
Ear Infirmary.

Massachusetts General Hospital,

Massachusetts Homceopathic Hospi
tal.

Massachusetts Infant Asylum,

Saint Mary's Hospital,

Training ship " Enterprise,"

Bourne,

Boylston,

Braintree, ....

Number
of

Bottles.

42

12

120

27

85

60

197

6

IS

eo

6

46

6

42

7

192

36

2,138

16,376

18

8,479

84

34

28

175

75

26

150

12

12

6

24

City oe Town.

Bridgewater, .

Brockton,

Brookfield,

Brookline,

Cambridge,

Hospital,

Stillman Infirmary

Canton, .

Chelsea, .

Cheshire, .

Chesterfield, .

Chicopee, .

Clinton,

Cohasset, .

Colrain, .

Coneord, .

Cottage City, .

Dalton,

Danvers, .

Dedham, .

Dighton, .

Douglas, .

Duxbury,

East Bridgewater, .

East Longmeadow,

Easthampton, .

Easton,

Erving,

Essex,

Everett, .

Fall River,

Falmouth,

Fitchburg,

Foxborough, .

Framingham, .

Gardner, .
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Number of Bottles of Diphtheria Antitoxin distributed from Oct. 1, 1905, to

Nov. 30, 1906— Continued.

City oe Town.

Georgetown,

Gloucester,

Great Barrington,

Greenfield,

Groton,

Hadlcy, .

Hanover, .

Hanson, .

Hardwick,

Haverhill,

Hingham,

Hinsdale, .

Holbrook,

Holden, .

Holliston,

.

Holyoke, .

Ilopedale,

Hopkinton,

Hudson, .

Hull,

Hyde Park,

Lanesborough,

Lawrence,

Lee, .

Leicester, .

Lenox,

Leominster,

Lexington,

Littleton, .

Lowell,

Ludlow, .

Lynn,

Maiden, .

Manchester,

Mansfield,

Marblehead,

Number
of

Bottles

24

1,667

42

42

8

14

10

8

185

1,053

24

12

78

12

30

536

61

30

71

61

302

12

1,308

12

72

6

437

12

4

1,967

12

1,627

375

83

109

134

City ob Town.

Marlborough,

Marshfield,

Maynard,

.

Medfield, .

Medford, .

Medway, .

Melrose, .

Merrimac,

Methuen, .

Middleborough

Mil ford, .

Millbury, .

Millis,

Milton,

Monson, .

Nantucket,

Natick,

Needham,

New Bedford,

Newbury,

Newburyport,

Newton, .

North Adams,

North Andover,

North Attleborough

North Brookfield

North Reading,

Northampton,

Northbridge,

Northfield,

Norton,

Norwell,

Norwood,

Orange,

Oxford,

Palmer,

Number
of

Bottles.
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Number of Bottles of Diphtheria Antitoxin distributed from Oct. 1, 1905, to

Nov. 30, 1906— Concluded.

City or Town.

Palmer— Con.

State Hospital,

Peabody

Pembroke,

Pittsfield, ....
Plymouth,

Princeton,

Provincetown,

Quincy

Randolph,

Reading

Revere, ....
Rockland,

Rockport,

Rowley

Salem, . . .

Saugus

Scituate

Shelburne,

Shirley, ....
Somerville,

Hospital,

Southbridge, .

Spencer

Springfield,

Stockbridge, .

Stoneham,

Stoughton,

Stow, ....
Sturbridge,

Sutton, ....
Swampscott,

Swansea, ....
Taunton

Tewksbury, State Hospital

Number
of

Bottles

235

22

542

30

18

61

1,001

18

229

206

18

12

14

1,949

222

42

6

48

2,250

450

287

36

925

25

36

30

6

15

54

42

4

344

52

City or Town.

Tisbury, .

Topsfield,

.

Townsend,

TJxbridge,

Wakefield,

Walpole, •

Waltham, .

Hospital,

Ware,

Wareham,

Warren, .

Warwick, . • .

Watertown,

Wayland, .

Webster, .

Wellesley,

West Bridgewater

West Brookfield,

West Springfield,

Westfield,

Westford,

Westport,

Weymouth,

Whitman,

Wilbraham,

Williamstown, .

Wilmington, .

Winchendon, .

Winchester,

Winthrop,

Woburn, .

Worcester,

Worthington, .

Total, .
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The vaccine virus was distributed as shown in the following table :
—

Number of Tubes of Vaccine distributedfrom Oct. 1, 1905, to Nov. 30, 1906.

City ob Town.
Number

of

Tubes

AbingtOD,

Acton,

Amesbury,

Arlington,

Attleborough

Ayer

Bedford

Boston :
—

Children's Hospital, .

City Hospital

General supply

Infants' Hospital,

Long Island Hospital,

Massachusetts General Hospital,

Penal institutions,

St. Elizabeth's Hospital,

Braintree,

Bridgewater,

Brockton

Brookfleld,

Brookline,

Cambridge

Chelsea

Clinton

Cohasset,

Colrain,

Concord

State Reformatory,

Dedham,

Duxbury,

East Bridgewater, ....
Everett

Fall River

Fitchburg

Foxborough

State Hospital

Gardner,

49

3

60

270

182

3

12

15

710

8,812

202

6

155

4,075

90

101

51

100

10

648

723

100

369

95

6

50

300

625

39

30

181

2,855

752

20

125

30

City oe Town.
Number

of

Tubes.

Georgetown, .

Groton,

Hingham,

Holbrook,

Holden, .

Hull,

Hyde Park,

Lawrence,

Lee, .

Lexington,

Lincoln, .

Lowell,

Mansfield,

Marsh field,

Medfield, .

Medford, .

Medway, .

Melrose, .

Methuen, .

Milford, .

MUlbury, .

Milton,

Needham,

Newton, .

North Adams, .

North Attleborough

Norwood, .

Orange,

Oxford, .

Palmer,

State Hospital,

Pembroke,

Plymouth,

Provincetown,

Qulncy, .

Randolph,

Rockland,
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Number of Tubes of Vaccine distributed from Oct. 1, 1905, to Nov. 30, 1906 —
Concluded.

City or Town.

Salem,

Sharon,

Sherborn,

Somerville,

Springfield,

Stoughton,

Taunton, .

Tisbury, .

Townsend,

Wakefield,

Walpole, .

Waltham,

Ware,

Warren, .

Watertcwn,

Number
of

Tubes

10

11

70

739

960

30

646

6

26

171

68

365

50

City or Town.

Waverley :
—

McLean Hospital

Wayland,

Wellesley,

West Springfield,

Westfield,

Westford,

Westport, .

Weymouth,

Whitman,

Wilmington, .

Woburn, .

Worcester,

Total, .

Number
of

Tubes.

90

20

116

34

136

18

52

252

46

5

24

500

31,805
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Keport upon Diphtheria Cultures examined during

the Fourteen Months ended Nov. 30, 1906.

From Oct. 1, 1905, to Nov. 30, 1906, 4,133 cultures were received

from 145 cities and towns in the State. Of these cultures, 1,919 were

for the purpose of diagnosis, 2,209 were for release from quarantine and

5 were unclassified. The following table gives the number of cultures

received from the different towns and cities and the results of the exam-

inations :
—

City or Town.

Whole
Number

of

Cultures
examined.

Abington, .

Acton, .

Adams, .

Amesbury,

Andover,

Arlington,

Ashby, .

Athol, .

Attleborough,

Avon, . .

Ayer,

Barnstable, .

Belmont,

Beverly,

Bolton, .

Boston, .

Bourne, .

Boxford,

Braintree,

Bridgewater,

Brookline,

Cambridge,

1

2

4

2

10

90

1

13

26

4

4

4

5

131

1

3

7

2

10

10

2

7

Cultures examined for
Diagnosis.

Positive. Negative. Doubtful

32

Cultures
examined

for Release
from

Quarantine.

55

1

3

2

1

1

4
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City oe Town.

Ipswich,

.

Lancaster,

Lawrence,

Littleton,

Ludlow,

.

Lynnfield,

Maiden, .

Manchester, .

Mansfield,

Marblehead, .

Marlborough,

Marshfield, .

Medfield,

Medford,

Medway,

Melrose,

Mendon,

Methuen,

Millis. .

Milton, .

Natick, .

Needham,

Newbury,

Newburyport,

North Adams,

North Andover, .

North Attleborough,

North Brookfield, .

North Reading, .

Northfield, .

Norwell,

.

Norwood,

Peabody,

Pembroke,

Pepperell,

Plymouth,

Princeton,

Provincetown,

Whole
Number

of

Cultures
examined, i
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City ob Town.

Quincy, .

Randolph,

Reading,

Revere, .

Rockland,

Rockport,

Salem, .

Sandwich,

Saugus, .

Scituate,

.

Sheffield,

Shelburne,

Sherborn,

Shirley, .

Southbridge, .

Spencer,

.

Stockbridge, .

Stoneham,

Stoughton,

Sturbridge, .

Sutton, .

Swampscott, .

Taunton,

Tewksbury, .

Tisbury,

.

Upton, .

Wakefield, .

Walpole,

Ware,

Warren,

.

Watertown, .

Wayland,

Wellesley,

Wenham,

West Brookfield,

Westfleld,

Westwood,

Weymouth, .

Whitman,

Whole
Number

of

Cultures
examined.

68

6

69

53

12

1

414

1

88

30

6

2

1

33

181

1

17

7

30

7

39

23

37

1

4

1

19

24

124

S

17

1

1

37

1

22

Cultures examined foe
Diagnosis.

Positive. Negative. Doubtful.

41

2

13

17

10

40

1

30

12

2

1

9

19

Cultures
examined
for Release

from
Quarantine.
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REPORT UPON THE EXAMINATION OF SPUTUM AND OTHER

MATERIAL SUSPECTED OF CONTAINING THE BACILLI

OF TUBERCULOSIS.

From Oct. 1, 1905, to Nov. 30, 1906, microscopical examination has

been made of 1,576 lots of sputum and other material suspected of con-

taining the bacilli of tuberculosis. This material has been received from

163 different cities and towns in the State. The following table gives

the places from which the material has been received and the results of

the microscopical examinations :
—
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Summary.

The number of samples of sputum and other material examined for

the bacilli of tuberculosis since these examinations were undertaken by

the Board is as follows :
—

In 1896-1897 (year ended March 31, 1897),

In 1897-1898 (year ended March 31, 1898),

In 1898-1899 (year ended March 31, 1899),

In 1899-1900 (year ended March 3L, 1900),

In 1900-1901 (year ended March 31, 1901),

In 1901-1902 (year ended March 31, 1902),

In 1902-1903 (year ended March 31, 1903),

In 1903-1904 (year ended March 31, 1904),

In 1904 (from April 1 to Sept. 30, inclusive),

In 1904-1905 (year ended Sept. 30, 1905), .

In 1905-1906 (fourteen months ended Nov. 30, 1906),

Total,

124

236

414

571

746

797

928

1,006

494

1,090

1,576

7,982



446 STATE BOARD OF HEALTH. [Pub. Doc.

TYPHOID FEVER.

Widal, Agglutinative or Serum Test.

During the fourteen months ended 'Nor. 30, 1906, the Widal test was

carried out with 820 specimens of blood. In 6 instances the result was

not decisive. Of the 814 cases in which the result of test was definite,

296, or 36.3 per cent., gave a positive reaction. Specimens were sent in

from 91 cities or towns. These facts are shown in detail in Table I.

In a second table (Table II.) the specimens, positive and negative, are

classified according to the day of the disease on which they were col-

lected. The table shows that a fair percentage of positive results is

obtained during the first week of the disease, but this is probably due to

the uncertainty as to exact length of time the patients have been ill. A
moderate number of second and third specimens from the same case

were examined so that the total number of tests made is somewhat over

the number of cases of disease concerned. The methods used during the

year were the same as those previously in use in the laboratory, and they

have been amply described in the reports of the year 1900 and the years

following.

Table I.— Widal Test, Oct. 1, 1905, to Nov. 30, 1906, inclusive. Classified

according to the City or Townfrom which the Specimen vjas sent.
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Table L— Widal Test, Oct. 1, 1905, to Nov. 30, 1906, inclusive— Concluded.
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MALARIA.

Malaria.

During the fourteen months ended Nov. 30, 1906, 22 blood specimens

were received to be examined for the presence or absence of the malarial

parasite. Of these, 3 were positive, 18 negative, and in 1 instance the

preparation was so badly made that the examination could not be com-

pleted. The percentage of positive cases was 14.2. The following table

shows the city or town from which the specimens, positive and negative,

were derived :
—

Malaria, Oct. 1, 1905, to Nov. 30, 1906.

City or Town.

Bedford,

Everett,

Hull, .

Melrose,

Newton,

Norwood,

Sheffield,

Stoughton,

Uxbridge,

Waltham,

Waverley,

Winchester,

Total,

Number of

Cases.
Positive. Negative.

1

1

.1

1

1
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Keport on the Sanitary Condition oe Factories,

Workshops and Other Establishments.

By the Secretary of the Board.

In the course of the investigation of conditions affecting the health,

safety or welfare of persons engaged in factories and other establish-

ments, made by the State Board of Health, as directed by chapter 59

of the Kesolves of 1905, more than 60 industries were examined. Atten-

tion was paid chiefly to those in which one or more of th^ essential proc-

esses involve exposure of the employees to possible unhygienic influences

inherent to the industry.

The in-door occupations of chief sanitary interest are those which in-

volve exposure to irritating and poisonous dusts; exposure to irritating,

poisonous and offensive gases and fumes; contact with poisonous sub-

stances; extremes of heat and excessive dampness.

Of the several classes of dust,— those of vegetable, animal, metallic

and mineral origin,— it is difficult to determine which is the most

irritating to the respirator}' tract; but the vegetable dusts are commonly
so regarded, in spite of the well-known fact that the occupations in which

the employees inhale minute particles of steel, glass and stone are remark-

able for their high death rates from tuberculosis of the lungs. But not

all of the dusts of one class are equally irritating; flax and cotton, for

example, are more irritating than wood; steel is more irritating than

brass; horn is more irritating than bone; granite is more irritating than

marble, and glass far more than granite.

Workers exposed to dusty atmospheres are especially prone to diseases

of the lungs, especially pulmonary tuberculosis, the constant irritation

bringing about a condition of the mucous surfaces which more readily

admits of invasion by the specific germs. Those who are exposed to

poisonous dusts are, unless proper precautions are observed, likely to fall

victims of chronic poisoning. The most dangerous of the metallic dusts

met with in this investigation are those of lead and its compounds.

Of the various gases and fumes to which workmen are exposed, those

which are merely irritating are of far less importance than those which

are poisonous in their nature. The irritating fumes cannot be borne in
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large amounts, and they cause the person exposed to seek the relief

afforded by fresh air. In small amounts they cause slight tickling cough

and perhaps catarrhs. Of the poisonous fumes, the most important and
commonest met with in this investigation are those of naphtha and wood
alcohol. Both of these substances are used in very many industries, as

will be noted below. Naphtha fumes cause various forms of intoxica-

tion, especially in women. Among the symptoms are dizziness, nausea

and vomiting, headache, hysterical phenomena, disturbances of the cir-

culation and respiration, and mental confusion. In the periodical litera-

ture of industrial hygiene are not infrequently reported cases of fatal

poisoning therefrom. Of equal or greater importance are the fumes

of wood alcohol, which agent is very largely used, as a cheap substitute

for grain alcohol, in varnishes, etc. Of late years it has become well

known that, taken as a beverage, wood alcohol is likely to cause death,

preceded by total blindness; but it is not commonly known that exposure

to the fumes has caused many cases of serious impairment of vision and

not a few of total blindness, due to action upon the optic nerves.

Offensive vapors and fumes may cause general disturbance of the

digestive system and headache for a time in persons who are not habitu-

ated thereto; but as a rule tolerance is soon established, and they are

not even noticed. In certain industries the raw materials are of an ex-

ceedingly offensive character, and give off at all stages of manufacture

nauseous odors which the employees are compelled to breathe; these

include the so-called offensive trades, such as soap making, glue making,

tanning, rendering, etc. The noisome odors are an unavoidable feature

of the business, and are popularly, but wrongly, regarded as conducive

to the occurrence of infective disease.

In addition to inquiring into the measures adopted for the protection

of the health of the employees against the inherent dangers of the vari-

ous lines of industry, careful examination was made of the character

and condition of the water-closets and washing facilities, of the provi-

sions for rapid egress in case of fire, of the conditions as to general clean-

liness and light, and of the extent to which the very dangerous habit of

promiscuous spitting prevails.

In the report submitted in 1905 reference was made to the fact that

the presence of consumptives in workshops constitutes a menace to the

health of their associates, even though they may not be addicted to this

habit. The reason lies in the fact that in their every act of coughing,

sneezing and speaking, minute droplets of saliva, which may contain the

specific bacilli of the disease, are sent forth into the air, in which they

remain suspended for varying periods, to be inhaled perhaps by others.

The spitting consumptive— and here it may be remarked that many a
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person may be a victim of the disease for a long time before the fact be-

comes established by the usual diagnostic methods— is a far greater

menace to the health of others, because his sputum, cast about upon the

floor and elsewhere, becomes dried on exposure to the air, and then may
be reduced to powder and sent in all directions through air currents or

by dry sweeping and other mechanical means. It is a well-known fact

that a very large proportion of deaths among those whose days are spent

in in-door occupations is due to pulmonary consumption, and that this

obtains in the highest degree in those industries whose followers are ex-

posed to irritating dusts. In many of the reports which follow, mention

is made of the extent to which the spitting habit was observed to pre-

vail; where no comment is made, it may be understood that little or no

spitting was noted.

With regard to light, it may be said that, although good light may not

be a necessary factor in all of the various kinds of work, and poor light

may not always lead to injury, the effect of well-lighted rooms, if only

to exert an unconscious influence upon the minds and spirits of the

workers, is highly desirable as a concomitant factor in the maintenance

of health.

Keports on the individual industries investigated are submitted below,

beginning with those in which the predominating inherent objectionable

feature is dust, following by those which involve exposure to various

gases and fumes, and concluding with several belonging to neither class.

One of these is the public laundry business, in which there exists con-

stantly the danger of possible exposure to infective matter from the

bodies of the sick. The others are of constantly increasing public inter-

est, respecting the possible insanitary influences to which the workmen

are exposed, and unwholesome conditions to which our most important

foods are subjected; these are baking and slaughtering.

The reports of the various industries in which dust is the predominat-

ing factor of importance are presented, according to the nature of the

dusts, in the following order: vegetable, animal, mineral, metallic. Cer-

tain branches of the chemical industry in which there is exposure to dust

will for convenience be taken up with the chemical industry as a whole.,

in which one meets with all kinds of dusts and fumes, and which, being

more closely associated with the latter, whichever may be said to pre-

dominate, is presented after the dusty trades.

The examinations were not made by experts in the various lines of

work, but by hygienists; and therefore, while the description of some of

the processes may not be in all respects technically accurate, the state-

ments as to hygienic conditions may be accepted as authoritative.
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The Textile Ijstdustky.

The textile industry in Massachusetts employs a larger number of

persons in its factories than any other industry, and the majority of the

employees are women and minors.

Its importance can best be comprehended by reference to the reports

of the national census of 1900, wherein it is shown that the value of its

products ($1,625,000,000) in the whole country is surpassed only by

that of food products ($2,275,000,000) and of iron and steel ($1,790,-

000,000).

Massachusetts stands first in the production of both cotton and woolen

goods, and in textiles as a whole. The value of her textile products in

1900 was $213,000,000; Pennsylvania stood second, with $157,000,000;

and New York third, with $93,000,000. The value of her cotton prod-

ucts was $110,000,000, which surpasses by $5,000,000 the combined

value of the cotton products of the four next important cotton manufac-

turing States, namely, South Carolina, North Carolina, Ehode Island

and Pennsylvania. The value of the woolen goods produced in Massa-

chusetts in 1900 is stated to be $73,500,000; Penns)dvania stands second,

with $50,000,000; and Ehode Island third, with $39,000,000.

Official reports and scientific papers on the textile industries of various

foreign countries have led to a general belief that the operatives engaged

therein are exposed to such unhygienic influences as to warrant the

classification of these industries among those which are especially inimi-

cal to health and longevity. It is a fact that dust from cotton and flax

is particularly irritating to the respiratory passages, and that those long

exposed thereto in considerable amounts may become more or less sus-

ceptible to infection by the exciting cause of tuberculosis. It should be

borne in mind, however, that the character of many of the processes is

such as to attract, here as elsewhere, large numbers of those of weak con-

stitution and inferior development, who, whatever in-door occupation

they may select, are least likely to oppose effective resistance to disease.

In a previous report on industrial conditions in Massachusetts it was

shown that a very large proportion of the decedent operatives in three mill

towns of the State died of pulmonary tuberculosis and other diseases of

the lungs; but further study of existing conditions compels a revision

of opinions based upon the data then at hand.

Analysis of the death returns to the office of the Secretary of State

during the year 1905, from the three principal " mill towns," shows that,

although tuberculosis is one of the leading causes of death among mill

operatives, the general death rate of this class was by no means abnor-

mally high, being respectively 7, 8 and 10 per thousand. Tuberculosis
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caused, respectively, 32, 23.57 and 21 per cent, of the deaths. It appears

also that the general death rates of the cities whose populations include

rhe highest percentages of textile operatives compare not unfavorably

with those of certain other cities which are engaged in other kinds of

manufacture or are more residential in character, in spite of the high

rate of infant mortality which appears to be inseparably connected with

mill populations everywhere.

The magnitude of the industry, the character of the conditions of op-

eration, the sex and age of the majority of the persons employed, and the

above-mentioned generally accepted opinion that those engaged in tex-

tile factories are exposed to exceptionally unhygienic influences, suggested

the advisability of a particularly thorough study of the conditions obtain-

ing in a large number of mills of various types, sizes and ages. Because

of the great extent of the industry, it was impossible, with the force

available, to visit every establishment, but in a number of the " mill

towns " nearly all were studied.

Processes of Manufacture.

For an adequate understanding of the possible unhygienic conditions

to which the operatives may be exposed, a description of the various

processes of manufacture is herewith presented.

Opening the Cotton.— Eaw cotton is brought from the storehouse

directly into the opening room or the picker room, according to the method

of opening the bales.

One of the most modern mills visited has an opening room across the

street from the mills. The cotton is opened and torn into small pieces

by machinery, by means of a series of spiked aprons; then by conveyor

belts, pipes and suction fans it is taken underground to the picker room

in the mill, where, by a system of switches, it is dropped into the differ-

ent bins ready for the first picker machine.

When the cotton is opened by hand, men take the bales to the cotton

bins, where they break up the cotton into small masses, mixing the vari-

ous grades as required.

Picking. — In the picker room, heavy machinery opens up the fiber,

mixes it, beats it, cleans it, and delivers it in even sheets, or layers, known

as " laps." The picker process varies somewhat, according to the class

of work done.

The first picker machine is fed by a " feeder," which holds about 250

pounds of cotton. Usually one man attends five or six of these machines.

The feeder ends of the machines are near the cotton bins, from which

the man takes the cotton by armfuls, keeping the feed boxes filled.

Work done by the Picker Machines. — The picker machine may be a
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" compound picker/' which combines both opener and breaker, contain-

ing two " beaters." With this machine a large part of the cotton-seed

and large cotton leaf is removed, leaving the cotton in the form of an

even sheet or " lap."

The laps, weighing about 50 pounds each, are taken from the front

of the " compound picker " by a workman, who places four of them on

an apron of a " one-beater " picker, known as the " intermediate picker."

He takes the laps from five or six of the first kind of pickers, and keeps

the aprons of the intermediate pickers filled. The intermediate machines

remove still more of the dirt and seeds, and are always to be associated

with the English system of carding, mentioned below.

The cotton is now put through the " finisher " picker machines. These

pickers remove the balance of the seed and large leaf; the small leaf is

later removed by the carding process. The " laps " are now weighed,

and, if found to conform to a certain standard, are taken to the carding

room.

Necessary Conditions in a Modern Picker Room. — As cotton opens

in the field it catches and holds much fine dirt, blown about by the winds

;

and when it is subjected to the treatment of the beaters in the picker

machines, the dirt, bits of seed and leaf are forcibly separated. This

material is not confined in the machine. By means of exhaust fans the

cotton is drawn away from the "beater" and collected on a cage. The

partially cleaned cotton comes out in front of the machines in the form

of " laps," already described ; while the motes and bits of leaf and seed,

when separated from the cotton, fall to the enclosed space beneath the

machines, from which the loose dust and sand are blown through pipes

to a room called the dust room, which is connected with a large chimney.

In spite of the well-constructed modern picker machines, a considerable

amount of fine dust escapes into the workroom,— very slight, however,

as compared with the amount which escapes from some of the older

machines.

Fires are frequent in the picker rooms, but are seldom dangerous to

the men employed. The precautions against loss of property, now gen-

erally taken, also protect the employees from injury.

The modern picker room is high studded, has several windows which

admit sufficient light, and is equipped with incandescent bulbs or arc

lights.

It is unnecessary to give much attention to the regulation of moisture

in the picker room, except that excessive moisture must be avoided, lest

the work may run badly in some of the later processes ; hence, precaution

is taken on damp days to prevent extra moisture getting into the room.

The services of but a few men are required in a picker room, and,
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excepting the foreman, the men are of little or ordinary intelligence,

the work being classed as "unskilled labor." In addition to tending

the picker machines, it is the duty of these men to clean each machine

several times a day. The work may or may not be constant. Generally

the men known as "yard men," who unload the cotton, put it in tiers

in the storehouse and take it to the picker room.

Carding.— From the picker room the cotton is taken in the form of

cylindrical laps to the carding room, where it passes through the card-

ing machines. Cotton-carding machinery has made great advances in

recent years, and the best mills have kept fully abreast with the latest

improvements. The laps are placed on a revolving-top flat card, which

is an English type card (English or American make, but patterned after

the original English card).

The carding machine cleans the cotton further by removing a certain

amount of short fiber and leaf, the amount being governed by the ad-

justment or setting of the card. The adjustment is governed by the

class of work; e.g., in the manufacture of print goods, short, dirty cotton

is used, while the fine goods mills use long-staple, high-grade cotton;

and, in manipulating the latter, foreign substances in the cotton must

be removed so far as possible. The amount of work on cards is also

governed by the class of work, a small amount being put through the

machines in the higher class. Thus it will be seen how, in the manufac-

ture of print goods, with the use of short, lower-grade cotton, and with

the large output per card, much more dust, dirt and lint arise from the

machines than during the manufacture of fine goods, with the long-

staple, high-grade cotton.

The carding machines subject the cotton to the action of cylinders

covered with wire-toothed cards, revolving nearly in contact with each

other, at different rates of speed or in opposite directions. Because of

their construction, they permit some of the fine lint or " fly " to escape

into the room, an amount at times sufficient to cause a distinct haziness

of the air.

The operation of carding not only further cleans the cotton, but dis-

entangles, straightens and parallelizes the fibers. The " lap " is first

presented to a small cylinder called a " licker-in," which delivers to a

much larger cylinder having fine wire teeth. Partly surrounding the

larger c}dinder are " flats," or a series of plane surfaces, also covered

with teeth, which approach those of the cylinder as closely as possible

without touching. Between the revolving cylinder and the flats the card-

ing is effected; and the cleaned and straightened fibers are delivered to

a third cylinder, called a " doffer," which " doffs " or strips off the cot-

ton in the form of a delicate web. This web is then delivered to rollers,



458 STATE BOARD OF HEALTH. [Pub. Doc.

which draw it through a funnel-shaped orifice in the form of a soft,

narrow strand, in a loose, untwisted state, called a " sliver," which is

introduced into a can by a coiler, which is also part of the carding ma-
chine. The work of the carding machine is now completed, although

other processes are closely associated with carding.

In the medium or coarse goods mills the carding machines are gen-

erally found in one end of a long room, and the associated processes are

followed in the other end, there being no partitions between the depart-

ments.

The employees in the card end of the room are adult men; while those

in the other part, on work to be described later, are women.

Since the amount of cotton dust thrown out into the room by carding

machines is greater in proportion to the amount of low-grade cotton

used and the large output per card, it follows that all of the operatives

in such rooms are exposed to considerable cotton dust, although the men
attending to the cards are subjected to the greatest quantity. In some

of the coarse-goods mills the carding room contains carding machines

only. These rooms are exceedingly dusty.

The men employed include both " skilled " and " unskilled help." They

put the " laps " in the back part of the card, and clean the cards, both

inside and out, several times a day. The sliver in cans is carried away

by the can boys.

The greatest amount of dust comes from the cards when the men re-

move the waste from the cylinders. The short, broken fibers are again

stirred up by sweeping the floors from time to time, by cleaning the

shafting and pulleys and by brushing the walls, thus giving rise to an

extra amount of cotton dust or " fly " in the air of the room. The men
work in this room throughout the day, averaging fifty-eight hours per

week.

Extremes of heat or moisture in the carding room would interfere

with the work either in the carding process or in some of the later proc-

esses. Some of the mill men introduce artificial moisture in the carding

rooms; others do -not, on the ground that there is sufficient natural mois-

ture in the cotton. Very moist air, on the other hand, would cause the

cotton to stick to some of the machinery; moreover, it would cause the

delicate web which comes out of the front part of the card to sag or

break down. Another condition which, it is claimed, interferes with the

work, is the existence of strong air currents, which would readily dis-

turb, if not destroy, the delicate web.

Considering these conditions from a hygienic point of view, it may
be said that a carding room with either excessive heat or excessive mois-

ture is seldom found. The practical questions to be met in the carding
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room are two, viz.: (1) how to diminish substantially the amount of

dust in the room; and (2) how to ventilate the room properly,— both

to be accomplished in old mills, with " reasonable " expenditure. Em-
phasis is laid upon " old " mills, for the reason that in these the rooms

are commonly low studded, with small windows, and devoid of modern

means of ventilation and heating. The modern card room is very large

and high studded (e.g., 15 feet), with good-sized window glass, and tran-

soms which are easily opened; it is well lighted with arc or incandescent

lights, and is heated and ventilated by modern means. In some of the

rooms are two or more large exhaust fans. The ceiling and walls are

clean and white, and the floor is kept reasonably clean during working

hours.

Drawing and Combing.— The cans of loose, untwisted cotton, or

" sliver," from the carding machines are now ready for the next process.

In the manufacture of plain cotton cloth of medium weight, this process,

called " drawing," results in combing several strands into one, and at-

tenuating these more and more by repeated operations of the same sort.

If, on the other hand, a high-priced and extra quality of yarn is to be

spun, the " sliver " goes directly from the cards to the combing machines,

after first being prepared for the combers by a series of doublings and

drawing on the " sliver " and " ribbon lap " machines. This work pre-

paratory to combing is usually done by young men.

In the process of combing the short stock and foreign substances are

removed from the cotton, the quantity of which is governed by the class

of work the particular mill is running. Cotton-combing manipulates

the fiber so thoroughly that the proportion of waste is large. It leaves

the fibers more nearly parallel than in the carded sliver. In some cotton

mills equipped with the latest patterns of combing machines all of the

yarns are combed as well as carded.

The combing process is more satisfactorily followed in a room entirely

separate from the carding machines, since the combers are delicate ma-

chines, requiring fine adjustment, and the presence of much dust in the

air of the room interferes with the work. For this reason a glass parti-

tion, which separates the cards from the delicate combing machinery,

has been erected in a number of carding rooms.

The employees engaged in the combing department are women. Their

duties are to keep the machines supplied with laps ; to remove the product,

which is in the shape of slivers coiled into cans ; and to keep the machines

as clean as possible. The work, while not hard, requires constant atten-

tion. The women are notified and drilled not to clean the machines

when in motion; but, in spite of this discipline, a considerable number

of injuries occur. The type of injury is the mutilation or severing of
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fingers or hands by the series of strips of needles in the combing appa-

ratus. The product is taken by girls, or comber tenders, to the drawing

hands, to be passed through the drawing frames.

The principal mechanism of a drawing frame consists of three or four

pairs of rollers, which grip the sliver tightly, and successively revolve at

higher speeds. Thus six strands of sliver are united and drawn into

one, smaller than any one of the six, and much more even. Two or three

of these drawing frames are used; the second receives the product of the

first, and so on. The employees are mostly young men. They keep the

material going through the back of the machines and remove it from

the front; they also keep the machines oiled and clean.

Roving. — Eoving is an intermediate process between combing and

spinning. The sliver of cotton has become so small that it must be

twisted in order to bear handling; and the machines (usually three)

which draw, twist and wind it upon bobbins into a soft, loose cord, ready

for the spinner, are called " roving frames." The first is usually known

as the "slubber/' the next as "intermediate" (in fine-goods mills there

is a second intermediate) and the third as a "fine frame;" and each

successive machine gives a finer product, more nearly approximating yarn

or thread, and operates at a higher speed. The slubbers (first process

of roving) are generally operated by men. The product of the slubbers

is handled by both men and women, while the rest of the work is gen-

erally run by women. The employees are required to keep the machines

cleaned and oiled. The work previous to roving is " standing work ;

"

that of the roving processes permits of intervals for sitting down. In

some mills special seats are provided for the women employees.

The " fine roving " is the last process of the carding department.

The best results, from a commercial point of view, are to be obtained

only by providing suitable atmospheric conditions as to heat and mois-

ture in every room, beginning with the picking; but attention to these

conditions is vital in roving and the later processes of spinning and

weaving. Yarn produced in a room in which the temperature is allowed

to fall too low and the air to become too dry is weak, uneven and covered

with protruding fibers which are rubbed off in later processes; thus the

quality of the yarn or of the cloth into which it enters is very much

lowered.

Ring Spinning.— The roving, having been reduced to a suitable size

for the intended " number " of yarn, now goes to the spinning machine,

which may be either a " ring frame " or a " mule; " the ring frame being

generally used for warp and the mule for weft yarn or " filling," although

either machine is occasionally employed for both purposes.

The principle of the spinning machine is the same as that of the rov-
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ing frames, though the mechanism employed is very different, and oper-

ates at much greater speed, the spindle generally revolving at from

6,000 to 10,000 turns per minute. The roving is again elongated by

drawing rollers to an extent depending upon the size of the yarn desired

;

and the fully twisted thread is wound upon bobbins or tubes by rotating

on the rapidly revolving spindles. The operations of the ring-spinning

frame are continuous.

The temperature must at all times be sufficiently high to keep the

steel rolls, through which the fine threads of cotton are drawn, warm
enough not to cause the cotton to wind around the rolls instead of pass-

ing through them. The heat generated by the friction of the machinery

in a ring-spinning room is at least sufficient to keep the room at a good

spinning temperature in the winter months, provided the room is at a

proper temperature on starting the mill in the morning.

By means of humidifiers, properly installed and rightly cared for, the

amount of artificial moisture admitted into spinning rooms can gener-

ally be satisfactorily regulated, so that in some mills the unhealthy and

objectionable system of "steaming" (steam vapor pot system) is aban-

doned.

The rapidly revolving spindles give rise to considerable cotton dust

in the air of a ring-spinning room, in the form of fine, broken fibers,

although the amount of dust is very small as compared with the quantity

present in a carding room.

The employees are mostly boys and girls and women. The spinners

place the roving in creels, piece up the ends when the thread breaks and

doff the bobbins when full ; they also keep their frames clean. The work

requires neither especial intelligence nor unusual physical strength, nor

does it demand constant attention. The spinners frequently find oppor-

tunity to sit. In some coarse work the spinners both spin and doff, and

are, therefore, required to watch the work frequently; while in certain

grades of work some young persons are employed solely for " doffing,"

and bave a definite number of spindles to doff per week. In this case the

" doffers," after doffing all the spinning frames, may leave the room until

it is time to fill the frames again. Men look after the spinning frames,

make changes and repairs, lay the roving on the creels and take care of

the yarn after it is doffed.

Except for the continuous noise of the machinery, which is very great,

but in an uninterrupted, unvarying tone, and for the loose cotton dust

in the air of the room, the spinners in a modern, well-regulated, ring-

spinning room work under favorable conditions. Such a room is well

ventilated; properly heated; has large windows and transoms, which

open ; clean walls and ceilings ; and is lighted by incandescent bulbs.
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Mule Spinning. — In many mills the filling for the cloth is spun on

frames called " mules." The operations of the mule-spinning frames are

intermittent, the spindles being mounted in a travelling carriage which

backs slowly away from the drawing rolls as the spinning proceeds, and

then returns to wind a length of completed yarn; thus the process is re-

peated. The roving passes through the steel rollers as in ring spinning,

but is drawn out about 60 inches by the travelling carriage before it is

wound on the spindles.

Because of the long stretch covered by the travelling carriage, and

since the filling has less twist than the warp, an extra amount of mois-

ture in the air is necessary to prevent the ends from breaking.

The air in mule-spinning rooms is very warm and moist at all seasons

of the year. In the winter months the thermometer registers between

80° F. and 100° F., varying according to the class of work and the care

and method of regulating the heat and moisture.

The employees in " mule " rooms are all males ; the spinners are men
and the helpers are boys.

The men (spinners) must walk to and fro, following the movements

of the " carriage," which is constantly moving backwards and forwards,

and looking after the piecing of broken ends and the adjustment of the

mule.

Much greater intelligence is needed in mule spinning than in ring

spinning. In mule spinning, also, the spinner must pay close attention

to his work, which, however, is not necessarily trying, under good condi-

tions. The good mule room, like the good ring-spinning room, is well

lighted and ventilated.

The boys are not constantly employed, but they are confined during

the regular working hours, in order to be ready to doff the mule frames,

which, unlike ring-spinning frames, are doffed at irregular periods. The

boys place the roving in the creels, assist the spinners in doffing the full

-*cops" (i.e., the conical masses of coiled yarn wound on spindles), and

take the empty bobbins back to the card room. They keep the " carriage
"

clean b}~ running their hands along it to take off the lint and dust which

collect during the process of spinning. It is their duty to sweep the

mule room floors two or three times a day.

Because of the high temperature in mule rooms, the men remove their

outside clothing and wear undershirts and overalls, while the boys wear

short trousers. Generally the men and boys go about the rooms bare-

footed, although some wear sandals, slippers or old shoes.

Spooling and Warping. — After the yarn has been spun it is prepared

for the looms b}r the use of three consecutive machines, which form a

part of one system. The first machine, the " spooler," transfers the yarn
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from the small bobbin on which it is spun to a large spool holding so

many yards that the next machine, the " warper, " will not have to be

stopped to piece ends. The first machine also passes the yarn through

a fine slot in the guide which leads it to the spool, in order to detect

bunches or weak places, either of which will break the yarn at the guide.

The defects are removed, and the sound yarn is tied to make a continu-

ous strand.

The next machine, the " warper," prepares the 3^arn for the process

of " dressing." A number of large spools filled with yarn from the spool-

ers, usually between 300 and 400, are put into a frame or " creel," and the

threads are brought together into a sheet and delivered between guides,

which space them at equal distances, then passed through mechanism

calculated to stop the machine if a thread breaks, and led to and wound

upon a large beam, called a " section beam," in order to get as much

length as possible.

In the spooling and warping room a few fine fibers of loose cotton be-

come detached from the threads as they are wound from bobbin to spool

and from spool to beam.

The employees in the spooling and warping department include men,

who place the bobbins on spooling frames ;
" spooler girls," who vary in

age from young girls to middle-aged women; and warper tenders (girls) >

who mend broken ends. These girls find considerable time to sit, de-

pending upon the frequency of the breaking of the ends. Some mills

employ a few girls solely for the purpose of tying in the threads for the

warping frames. The work of the " spooler girls " is constant, but not

difficult.

Dressing or Slashing.— The section beams, having been filled at the

warper, are arranged at the dressing machine or " slasher " in groups of

four to eight, as may be required to furnish sufficient threads for a single

warp. After the beams are placed in position at the back of the

" slasher," the yarn is passed through a vat containing a sizing com-

pound of hot starch, and then through squeeze-rolls to expel the super-

fluous starch. Squeezing the thread between rollers helps to fill the body

of the thread with starch or " size."

After leaving the rolls, the sheet of yarn passes around large drying

cylinders, made usually of copper, and filled with steam. One cylinder

is placed in front of the other, the larger being about 7 feet in diameter

and the smaller about 5 feet, each having a face of about 60 inches.

From these cylinders the yarn passes through " lease rods," to prevent

the threads from sticking to one another, and is finally wound on the

" loom beam."

A less common form of " slasher," instead of carrying the yarn over
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drying cylinders, is supplied with a closed box heated by steam pipes, in

which a circulation of air is maintained by a fan, and through which the

yarn passes to be dried.

Men are employed to run the slashers. The heat from the machines

is considerable, and the men wear only undershirts, drawers and over-

alls; they do not go barefooted, as in the mule room. The work in this

department is heavy and constant. Whatever dust appears in the air

of the room is mainly small particles of starch.

Drawing-in.— The next operation in preparing the starched or " sized
"

warp for the loom is " drawing-in," which has until lately been wholly

performed by hand. This process can hardly be intelligently described

without at the same time considering the loom and its operation. For

the loom to fulfill its function of interlacing warp and weft threads to

form the usual continuous fabric, every alternate warp thread must be

raised and the others depressed, while the weft or filling thread is passed

across in the opening so made; after which the position of the warp

threads is reversed, and the weft again thrown across. During the time

occupied for reversing the position of the warp threads, the weft thread

is beaten firmly and closely up against the one preceding it.

To raise and depress the warp threads alternately requires that they

be drawn into the eyes of a " harness." A pair of parallel bars, holding

cords stretched between them, each cord having an eye in it through

which a warp thread is passed, serves to raise one-half the threads, while

a similar apparatus depresses the rest; this forms. the harness. All the

warp threads, usually by twos, are then passed between short upright

wires, closely set in a frame, which forms the " reed ;

" and, the weft

thread crossing the warp in front of the reed, a forward motion of the

latter beats it to place, as described.

For convenience, in the order of processes, the " drawing-in " apparatus

is always near the slashers. When the slashing and drawing-in depart-

ments are in the same room, the warps from the slashers are taken to the

drawing-in frames, which are invariably situated within a few feet of

the windows, in order to secure the best light in the room for the " draw-

ing-in girls."

A full warp beam is placed on an iron frame in front of a " drawing-in

girl," who sits a few feet from a window, the light passing over her

shoulders. The harness and reed are hung on the frame in front of her,

and her work is to draw the warp threads in proper sequence through

the eye of the harness and the spaces of the reed. The warp then goes

to the loom.

The work is more or less trying to the eyes, but the best light available

is given this department. The girls sit at their work, which is "piece

work," and they sometimes continue working during a part of the noon
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hour, although contrary to the law and the printed notices posted in the

room.

Weaving.— The warp, sized, wound on a beam and " drawn-in," is

placed at the back of the loom; the harness and the reed are fixed in

their proper places; suitable mechanism releases the warp and winds the

cloth as the shuttle containing the weft crosses and re-crosses, and the

reed is carried forward to beat each weft thread to place. No such prep-

aration is required for the weft, or filling thread, as is given the warp.

Usually it comes directly to the loom from the ring or mule spinning

frame on which it is spun.

Both adult men and women work in the weave room; occasionally a

few young persons.

As mentioned under roving, the provision for a suitable temperature

and humidity are necessary for the best work. Especial attention is

required in regulating the humidity during the prevalence of cold, dry

weather, with high winds.

About the loom is more or less fine dust (starch and lint), which chafes

off the warp threads as they pass through the harness and reed.

A small proportion of the men in a weave room are " loom fixers,"

who put warps into the looms, hang the harnesses and get the looms ready

for weaving. They also make necessary repairs on the looms.

A weaver (man or woman) attends four, six, eight or more looms,

according to the kind of work and the kind of loom. The weaver's

duties are to put the cop into the shuttle, which is placed in the loom;

to mend any broken warp threads; to observe all imperfections in the

yarn, and to prevent them from weaving into the cloth. Each weaver

keeps his looms oiled and cleaned.

More intelligence is required of an employee in a weave room than in

any other department of a cotton mill ; while that part of the work done

by the " loom fixer " takes considerable physical strength.

Weaving necessitates constant attention, although the weaver finds

time to sit at intervals.

The finer and more ornamented the fabric is woven, generally speak-

ing, the more care and skill are demanded in the weaver. Some kinds

of work require great strength and endurance; some kinds are repug-

nant, because of the conditions under which the work must be done, as

in weaving dark-colored fabrics, or when dust arises from dyestuff or

from shoddy; some kinds demand an unusual degree of perfection in the

product, calling for constant and minute attention.

Thus it is clear that not only good light, evenly distributed, is a

reasonable requirement in the weave room, but that good ventilation and

proper regulation of heat and moisture are also hygienic essentials.

Finally, should be mentioned the monotony of tending the machine
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da}' in and day out, the roar and buzz and the sharp, jerky noise of the

machinery, which is deafening, and, to those particularly sensitive, " nerve-

racking."

A bad, unhygienic habit, common to all weavers who tend old-fash-

ioned looms, is that of drawing the filling through the shuttle eye with

the mouth. The weaver puts his mouth close to the shuttle, and, by

means of a quick intake of breath, sucks the end of the thread through

the shuttle eye, thus drawing into his mouth more or less fine lint and

dust, which gives rise to spitting, and sooner or later may cause irrita-

tion of the mucous membrane of the throat. This practice is especially

bad because of the fact that, if out for a day, a spare hand substitutes.

The so-called Northrup loom is gradually replacing the others. In this

loom, after the drum is filled with shuttles, the action is entirely auto-

matic.

Mills visited.

Ninety-three manufacturing establishments, comprising several hun-

dred mills, were visited. In the list which follows, C indicates cotton;

D, dyeing ; K, knit goods ; S, silk ; and W, woolen or worsted.

City or Town.
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City ok Town. Name of Company.
Character

of

Product.

Fall River — Con.,

Fitchburg,

Haverhill,

Holyoke,

Lawrence,

Lowell,

Fall River Manufactory (see Pocasset Manufac
turing Company)

.

Flint Mills,

Globe Yarn Mills,

Granite Mills,

Hargraves Mills

Kerr Mills

King Philip Mills,

Laurel Lake Mills

Mechanics Mills,

Merchants Manufacturing Company,

Parker Mills,

Pocasset Manufacturing Company,

Sagamore Manufacturing Company,

Sanford Spinning Company,

Seaconnet Mills,

Shove Mills,

Stafford Mills

Stevens Manufacturing Company, . . . .

Union Cotton Manufacturing Company,

Wampanoag Mills,

Grant Yarn Company

Xockege Mills

Orswell Mills,

Parkhill Manufacturing Company,

Stevens & Company,

Farr Alpaca Company,

Lyman Mills,

Arlington Mills,

Atlantic Cotton Mills,

Everett Mills,

Kunhardt, G. E.,

Lawrence Duck Company,

Pacific Mills,

Pemberton Company,

Washington Mills

Wood Worsted Mills,

Appleton Company,

Bay State Mills

Boott Cotton Mills,

C

C

C

C

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

c

w

c

c, w
c

c

w
c

c, w
c

w
w
c

w
c
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City oe Town.

Lowell— Con.,

Ludlow,

Methuen, .

Millbury, .

New Bedford,

Newburyport,

North Andover,

Readville, .

Salem,

Saxonville, .

Taunton

Waltham, .

Worcester, .

Name of Company.
Character

of
Product.

Hamilton Manufacturing Company,

Lawrence Manufacturing Company,

Lowell Bleachery,

Massachusetts Cotton Mills

Merrimack Manufacturing Company, .

Middlesex Company

Stirling Mills

Tremont and Suffolk Mills

Ludlow Manufacturing Associates,

Methuen Company,

Cordis MiU

Mayo Woolen Company,

Rice, E. F

U. S. Linen Company

West End Thread Company, flax, .

Bennett and Columbia Spinning Company, .

Grinnell Manufacturing Company,

Manomet Mills

New England Cotton Yarn Company, .

Pierce Mill Corporation,

Potomska Mills,

Rotch Spinning Corporation,

SouleMill

Wamsutta Mills

Whitman Mills,

Peabody Manufacturing Company,

Brightwood Manufacturing Company, .

Osgood Mills,

Sutton Mills

Readville Cotton Mills Company, .

Naumkeag Steam Cotton Company,

Saxonville Mills

Canoe River Mills,

New England Cotton Yarn Company (No. 2 Mill)

Boston Manufacturing Company, .

Waltham Bleachery,

Daniel's Worsted Mill,

Wachusett Thread Company, ....

C, D

K, D

D

C

C, D

W
W

C, W

C

C

W
c

c

c

c

c

c

c

c

c

c

c

c

w
w
w
c

c

w
c

c

c

W, D

c

Number
of

Employees

.

2,500

3,700

350

2,300

3,000

600

190

3,000

350

150

200

1,050

500

700

2,200

1,500

150-500

300

100

175

200

1,500

150

1,100

150
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Of these 93 manufacturing establishments, 19 carry on their manu-
facture under nearly ideal conditions, and 23 under conditions which

may be designated as good. The condition in all of these, including, as

they do, nearly half of the number of establishments and much more
than half of the number of operatives employed, and the condition of the

health of those employed, as determined by their appearance, the testi-

mony of the physicians prescribing for them and the vital statistics of

the cities and towns where located, raise the hygienic condition of those

employed far above " the most unhealthy classes of wage earners," with

which hygienists have been wont to associate textile workers, even to a

very favorable position among wage earners who are congregated in large

numbers within doors.

It would be a source of great gratification if the condition of the

minority be raised to so satisfactory a standard. Of these, moderately

bad conditions were observed in 35 and distinctly bad in 16 establish-

ments. In all of the two latter classes it seems possible to secure marked
improvement in conditions, with not unreasonable expenditure.

In order to make a fair comparison of the mills, the various grades of

stock used by different corporations and the age of the buildings have

been considered. A study of 12 corporations using fine grade of stock

shows that 8 of this number have mills whose conditions are very nearly

sanitarily ideal, although some of the buildings are from twenty-five to

fifty years old.

Of 15 corporations using medium-grade stock, 2, started in recent

years, have buildings which are lacking in general order and neatness,

while 5 have buildings, varying in age, in which the conditions are good.

Of 5 corporations manufacturing colored goods, the buildings of 1 cor-

poration, erected between 1849 and 1892, show nearly sanitarily ideal

conditions ; while buildings of another of these corporations, erected about

twenty-five years and one year ago, are in very satisfactory sanitary con-

dition. Thus it is seen that some of the oldest mills have not only good

but very nearly ideal sanitary conditions.

The conditions in coarse-goods mills are less frequently found to be

satisfactory. Of 27 corporations using mainly coarse cotton, 5 have build-

ings in which the hygienic conditions are satisfactory, while the mills of

13 corporations show moderately bad conditions, and those of 9 corpora-

tions have conditions which are distinctly bad.

Illustrations are given below of the various types of mills in which the

conditions are moderately bad or distinctly bad, to show the lack of gen-

eral sanitation,— conditions which can be improved with reasonable

expenditure,— and of those in which the conditions are excellent or

good.
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First, however, are submitted certain facts concerning conditions which

may affect the health and well-being of mill operatives.

Conditions as to Light, Heat, Dust, Humidity, Gases, etc.

Poor light is itself a factor of no mean consequence in reducing the

physiological resistance to disease. It may be a concomitant of a num-

ber of other unsanitary influences which affect the health of the worker,

as, for example, in the weaving and spinning rooms; or it may be the

principal factor, as in web drawing. Apparently too little thought has

been given, in mill construction, to providing for light in accordance

with the kind of work to be done in a given room. Many rooms are of

old construction, with comparatively low ceilings, small windows and

small panes of glass. Some of these rooms are narrow, and admit fair

light from the sides; but some are wide, and some are basement rooms,

which lack both an ample supply and an even distribution of light.

Aside from the question of mill construction, two important factors

contribute to poor light in a large number of rooms, viz.: (1) neglect

to keep the ceiling and walls clean and white; and (2) infrequent wash-

ing of windows, allowing them to go unwashed in some instances for

several years. It is frequently the case that prismatic glass of different

kinds and sizes is introduced into poorly lighted rooms; but unless this

glass is kept reasonably clean, it is of little value. In poorly constructed

and neglected rooms, with or without prismatic glass, artificial light is

not uncommonly used even on bright, sunny days in the late morning or

early afternoon hours; and in such rooms gas jets are as likely to be

found as incandescent bulbs. Even if artificial light is not used until

the late afternoon hours, there is then much variation as to the time

and method of lighting and the kind of light in use. In some instances

the light should be turned on half an hour, or longer, before the engineer

sees fit to do so
;
yet the emplo}rees during this time are supposed to con-

tinue their work with the same degree of accuracy and rapidity as with

good light.

The following kinds of light have been met with, and are recorded in

the order of frequency: (1) incandescent bulbs; (2) arc lights; (3) gas

jets; (4) mercury vapor lights and electric bulbs; (5) kerosene lamps.

It is a well-established fact that either the over-use of the eyes, or the

use of eyes under bad conditions, may give rise to eye fatigue or to eye

strain; and many eye specialists believe that at least 80 to 90 per cent,

of headaches are dependent upon eye strain.

With these facts in mind, it is impossible to ignore the probability that

many individuals working by gaslight, or even electric light, in dirty,

unpainted, overheated rooms, with impure air and excessive moisture,
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for ten hours a day or merely for the last two hours during the day, use

up a great deal of nervous energy, and suffer from eye fatigue, or eye

strain, and its consequences.

In the weaving and spinning departments there are two distinct causes

of possible injury to the employees, viz., (1) insufficient light and (2)

dust.

Some employees may be exposed to both sources of injury, although

it is not usual to find much dust in a weave room. The department where

reasonably good light is important, in which most commonly there is con-

siderable dust, is that of ring spinning. Here, on account of the charac-

ter of the machinery and the way in which it is placed, there are very

commonly dark alleys, so that the work of "finding the ends " becomes

somewhat trying to the eyes, particularly in rooms that are poorly lighted.

In both weaving and spinning departments there are a number of

other unsanitary influences which may affect the health of the workers,

the effects of any one of which are not susceptible of correct measure-

ment. The spinning rooms are often excessively hot; the temperature

in the winter months is commonly above 90° F., and occasionally above

100° F. The heat generated by the friction of the machinery in a ring-

spinning room is at least sufficient to keep the room at a good spinning

temperature in the winter months, provided the room is at a proper

temperature on starting in the morning.

Although in the majority of the ring-spinning rooms some means of

introducing artificial moisture is adopted, the methods of introducing

the moisture vary considerabty, while in some rooms no artificial mois-

ture is introduced. In a considerable number of spinning and a large

number of weave rooms the means of introducing moisture is by the old

steam vapor pot, which many agents say is a detriment to a mill, both

because it permits excessive steam and heat, and because the regulation

of humidity is practically impossible. In addition, therefore, to poor

light and some dust in many of the weave rooms and to considerable

dust and poor light in many of the spinning rooms, there is commonly

an excess of moisture with unnecessary heat in weave rooms, and exces-

sive heat with frequently undue moisture in spinning rooms. Some spin-

ning rooms have no means of artificial moisture; the air in these rooms

is, as a rule, very dry.

A weave room with poor light, unnecessarily high temperature, with

some dust and an excess of moisture, is not, from a sanitary point of

view, a desirable room to work in; neither is a spinning room with con-

siderable dust flying about, together with excessive heat and either undue

moisture or no artificial moisture whatever. Add to these unhygienic

influences two prominent factors which enter into health conditions of
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both weave and spinning rooms, viz., (1) want of cleanliness and (2)

lack of provision for a plentiful supply of fresh air, and a class of rooms

is represented which is conspicuously common among the weave and spin-

ning mills in this State.

The conditions found in a certain proportion of weave and spinning

rooms may be tabulated as follows :
—

1. Poor light.

2. Presence of carbon dioxide and carbon monoxide in the air.

3. Non-regulation of artificial moisture: (a) excess of moisture, undue
heat; or (&) no artificial moisture, excessive heat.

4. More or less dust ("fly/' dust from sizing, etc.).

5. Lack of cleanliness.

6. Lack of provision for a plentiful supply of fresh air.

A study of 14 corporations whose rooms were decidedly lacking in

general order and neatness shows the above conditions in the weaving

and spinning departments in their comparative relations :
—

Poor Light.
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1. Grade of stock used, e.g., quality of cotton.

2. Quantity of dust in a given room.

3. Whether the dust is constant.

4. Type of construction of the room.

5. System of management.

6. Number and kinds of other unhygienic influences present.

7. Means of ventilation.

8. Health and susceptibility of the individual.

In some weave rooms the air is so filled with minute bits of dust as to

present a hazy or " smoky " appearance throughout the room, and parts

of the room are covered with the small particles which have settled

thereon; while other weave rooms are practically free from such dust,

there being merely a slight amount of lint or dust of microscopic fine-

ness.

Dust in ring-spinning rooms is more constant and is greater in amount

than in weave rooms. In a fine-goods mill, in which a high quality of

cotton is used in a properly constructed and well-regulated room, the

amount of dust present is comparatively unimportant, from the point

of view of health. On the other hand, in a coarse-goods mill, where

waste stock is used in a low-studded and generally neglected room, the

amount, constancy and character of the dust is such as to suggest the

probability of real danger.

While in both weave and ring-spinning rooms there are many un-

hygienic factors, the principal features of the card room are (1) the

amount of dust and (2) lack of proper ventilation and effective means

of removing the dust. Cotton dust in the card room varies greatly both

in quality and quantity. It is always considerable, owing to the carding

process of freeing and cleaning the material. In some mills it is enor-

mous in amount, with considerable dirt as a concomitant. The quantity

of dust is commonly sufficient to cause a distinct cloudiness of the atmos-

phere, which, in a room lacking proper ventilation, is a serious menace

to the health of the operatives.

In the assorting or waste room " sweepings " are picked over and the

different grades separated. Here may be found numerous kinds of waste

and dirt, including that which comes from the floors of the card and

spinning rooms, and, of most importance, sputum in large quantities,

which may contain the exciting causes of infective diseases of the res-

piratory tract.

It has long been known that work which involves more or less constant

confinement in a dusty atmosphere predisposes to the development of

diseases of the lungs, especially of pulmonary consumption; but only in



474 STATE BOARD OF HEALTH. [Pub. Doc.

recent years, through the science of bacteriology, has the medical pro-

fession and the public been enlightened as to the specific cause of con-

sumption, and the method of its dissemination among the susceptible.

The people of to-day, therefore, in every walk of life, have a far greater

responsibility thrust upon them with respect to minimizing this source

of danger by the application of all reasonable sanitary measures. We
have to bear in mind, then, in considering the dust problem, the possi-

bility of the presence of " infectious dust " from dried sputum in the

air of different mill rooms. Persons suffering from consumption cannot

always be detected in these rooms, and the habit of indiscriminate

spitting involves the possibility of infection.

A comparison of the important constant or possible unhygienic in-

fluences in the ring-spinning and carding departments, with emphasis

upon the dust in these rooms, is as follows :
—

Ring Spinning.

1. Considerable dust (constant).

2. "Infections dust" (dried sputum).

3. Excessive heat (with artificial moisture).

4. Excessive heat (without artificial moisture in some rooms).

5. Lack of provision for a plentiful supply of fresh air.

6. Poor light.

7. Carbon monoxide gas, and excessive amounts of carbon dioxide from

respiration and combustion.

Carding.

1. Dust (abundant and continuous).

2. "Infectious dust" (dried sputum).

3. Lack of provision for a plentiful supply of fresh air.

4. Carbon monoxide gas, and excessive amounts of carbon dioxide from

respiration and combustion.

Having considered some of the larger workrooms with especial refer-

ence to insufficient light and to the presence of dust, together with other

unsanitary influences, attention should be called to the facts concerning

the introduction of artificial moisture.

A special study of 80 weave rooms was made. In 57 of these rooms

the so-called steam vapor pot 1 system was found. In 18 rooms there

was excessive moisture; in 4 of these, excessive heat. In 20 rooms the

drosophore or some other modern system (with or without the vapor

1 By this system moisture is usually added to the air of the rooms by means of a number of

steam jets. Steam thus introduced is known in the trade as " live steam." The moisture be-

comes visible just after escaping from the pipe, and again disappears at a distance of 2 or 3 feet.
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steam) was found, showing that the modern systems are fast gaining

ground. In 9 there was excessive heat, and in no one of these 9 rooms

was there any attempt to regulate the temperature; in 7 rooms there

were no thermometers.

The investigation showed conclusively that scarcely any effort is made

on the part of most manufacturers to ascertain the definite conditions

with respect to heat and moisture favorable to weaving, by the use of

accurate thermometers and Irygrometers. The raising of humidity is

done in a very unworkmanlike manner. In 23 of the 80 rooms there

were no hygrometers; in 2 rooms where hygrometers were present they

were broken; and in a large number of rooms one or more hygrome-

ters were found to be unserviceable. In the great majority of instances

where hygrometers were used the instruments were untrustworthy. The

ordinary stationary wet and dry bulb thermometer for determining the at-

mospheric humidity is, according to an authoritative writer on this sub-

ject, " far from satisfactory for mill use, and except in very careful

hands is absolutely worthless." Moreover, most of the men who have

the care of the hygrometers either neglect to keep them in order or fail

to take accurate records.

Agents or superintendents of a few corporations, on the other hand,

have made careful and extensive inquiries in order to determine " what

constitutes the best working conditions and what degree of atmospheric

humidity for a given temperature will give the best results," on the

ground that the information obtained may be, from a commercial point

of view, of great importance. These men have used the self-registering

hygrometer, or psychrometer, and the " sling hygrometer," with very

promising results; and one of them states that, "for quickly and accu-

rately determining the actual moisture and temperature conditions of a

room, the sling hygrometer leaves little to be desired for mill use."

That heavy or excessive steaming in mills is injurious to the health

of those who work in them has been for years the opinion of competent

physicians. On this subject a report of great value was made in 1897

by a committee appointed by the English government. It was this report

which made in many respects a new departure in factory legislation.

While the amount of moisture allowed in rooms where artificial moisture

was introduced had been under government control since 1889, the order

of 1898 contained important provisions with regard to the character of

the steam introduced into the rooms, in addition to the provisions for the

regulation of temperature and the exceedingly valuable provision for

ventilation.
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Conditions of Toilet and Wash Rooms, with Reference to Location, Venti-

lation and Privacy.

In the majority of mills the toilet rooms and facilities for washing

are beyond criticism, being properly constructed and placed and provided

with means for adequate ventilation; and due consideration is given to

decent separation of the quarters provided for each sex. In not a few,

on the other hand, there is imperative need of improvement as regards

structure, location, ventilation and common decency. In a number of

instances these conveniences are situated in corners of workrooms, and

have absolutely no means of ventilation excepting into the workrooms,

the air of which in the immediate vicinity of the closets is noticeably foul,

the degree of pollution depending upon general conditions as to cleanli-

ness and care. In a number of mills the closets for the two sexes were

found to be separated only by partitions, in which, whether of wood or

brick, were many holes of various sizes, some plugged with paper and

others not. In one of the largest establishments, some of the women's

closets, unprotected by doors, were found to be so placed with reference

to the corridor traversed by both sexes that their chance occupants were

plainly observable.

Conditions as to Means of Egress in Case of Fire.

Generally speaking, the means of egress in case of fire have been found

to be adequate, and in a number of instances most admirable ; but in cer-

tain cases the possibility of great loss of life in the event of fire is so

self-evident as to demand special mention, as follows :
—

A. A four-storied brick building, 200 by 80 feet. No outside fire escapes

on three sides.

B. Two sixth-story rooms, with no outside fire escapes. Working in one

are 63 persons, including 7 girls under eighteen years, and in the other are 48,

including 4 girls under eighteen years.

C. Mill with five stories and an attic. From the floor of the attic to the

ledges of the windows where the fire escape starts is about 12 feet. An iron

ladder is so arranged that it can be lowered to the floor to permit reaching

the slanting roof, which is about 90 feet from the ground. From the win-

dows a ladder with rounds which nearly touch the roof leads to the edge of

the roof, whence a slanting ladder leads to the ground. In this attic room,

about 90 feet from the ground, are 54 employees, mostly women and girls.

D. Two large, sixth-floor rooms, with window sills 5 feet from the floor.

In one are 23 boys and girls under eighteen, and in the other are 75 em-

ployees, more than half of whom are women. A narrow iron ladder leads
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from the fire-escape window down the slanting slate roof, the ladder resting

on the slates for about 10 feet, and then downward on the side of the

building.

Conditions as to Possibility of Injury through Accidents.

In a great industry, employing large numbers of persons in a number

of different operations which involve the use of various kinds of fast-

running, complicated machinery, the theoretical possibilities of physical

injury are obviously great; but in practice the actual casualties are rela-

tively small in number and chiefly trivial in character, as will appear on

examination of the following analysis of the accident cases which oc-

curred at the second largest establishment in the State, employing 5,200

persons, during a period of almost five years (lacking four weeks). Dur-

ing the whole of this period the actual number of working days was

practically 1,500, and the number of accidents was 1,000, or 4 per work-

ing week among 5,200 persons,— a proportion which, it may be fairly

assumed, compares favorably with that obtaining in the population at

large.

Analysis of 1,000 Accidents which occurred at the Pacific Hills, Law-

rence, Mass., during the Period of nearly Five Years, from Aug.

10, 1900, to July 13, 1905.

The record of 1,000 accident cases reported at the Pacific Mills in-

cludes many cases of a trivial nature, as is shown hj the fact that 99

cases were not considered serious enough to be sent to the hospital, and

37 persons refused to go, mainly because they thought it unnecessary.

But 1 person was killed outright, and but 1 was fatally injured, dur-

ing the period of nearly five years.

Killed outright, 1

Fatally injured, 1

Seriously injured (broken limbs, or amputation necessary), 86

Slightly injured, 910

Unclassified (suffered nervous shocks, but physically uninjured), . . 2

1,000

Were sent to the hospital for examination or treatment, . . . 822

Were not sent because injury was thought too slight by overseer, . . 99

Refused to go, 37

Went to family physician by preference, ...... 41

Killed, 1

1.000
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Spoke or understood the English language, 794

Did not, or were not fully capable of understanding it, . . . . 206

1,000

Actual Causes of Injury.

Caught in machinery in operation in ordinary usage, .... 320

Caught in machinery while cleaning contraiy to orders,.... Ill

Careless handling of tools or implements of work, 98

Handling machinery, merchandise, etc., in transportation, etc., . . 137

Slipped on floors, etc., and were caught by machinery, etc., ... 61

Injured by trucks or wagons used in the work, 36

Injured by belts, 32

Injured by splinters of wood or iron, ....... 39

Struck by flying shuttles, ......... 19

Injured while about the elevators,........ 19

Falls from stagings or elevated platforms, 16

Falls from ladders, 11

Falls down stairs, 11

Falls through trap-doors, ......... 6

Falls on ice, or struck by falling ice, ....... 3

Injured by falling coal, while handling same, or working in coal

pockets, ............ 15

Injured by falling shafting, 1

Burned bj steam or hot water, ........ 16

Burned by acids or dyestuffs, 8

Cut by glass, putting hands through windows, etc., .... 10

Injured on railroad work, 17

Accidents caused by horses, 7

Injured by trenches caving in, ....... . 2

Struck maliciously by fellow workmen,....... 5

Unclassified, 10

1,000

Underlying Cause of Injury.

Careless manipulation, 539

Deliberate carelessness (taking chances of being injured, such as clean-

ing machinery while running, etc.), ....... 164

Inattention to surroundings, ......... 177

Carelessness of fellow workman, 51

Unforeseen liability, 60

Unclassified, ............ 9

1,000
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Classification of Injured Employees.

Male, * 804

Female, 196

1,000

Classification by Ages.

Under sixteen years of age, 79

Sixteen to twenty-one, 246

325

Twenty-one to thirty, 302

Thirty to forty, 176

Forty to fifty, 100

Fifty to sixty, 64

Over sixty, 27

Unknown, 6

1,000

Classification by Nationality.

American birth, 212

Canadian, 271

English and Scotch, 182
Irish, 138

Syrians, Armenians, etc., 55

Russians, Poles, etc., 52

German and Scandinavian, 41

Italian, etc., 31

Portuguese, IS

1,000

Length of Employment.

Under one month, 143

One to six months, 275

Under one year, 124

542
One to five years, 255
More than five years, .......... 197
Not stated, 6

1,000
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Examples of Various Types of Mills with moderately or distinctly Bad
Conditions, Susceptible of Improvement with Reasonable Expendi-

ture.

A. Small woolen mill. Walls and ceilings dark and dirty. Basement

conditions unsatisfactory. Poor ventilation. Means of removing steam

inadequate.

B. Small woolen mill. Walls and ceilings need whitening. Small win-

dows and poor light in low-studded weave and spinning rooms. (To illus-

trate a simple means of improving light at trivial expense.)

C. Cotton mill, employing 800 persons. Four weave rooms and two spin-

ning rooms are dark, on account of very dirty windows and dingy walls and

ceilings. Walls and floor of a mule-spinning room are exceedingly filthy.

Ventilation inadequate in the spinning room, and very poor in the weave

rooms; in the carding room there are no mechanical means of ventilation and

removal of dust.

D. Cotton mill, S00 employees; 145 employees under twenty-one years of

age. Age of buildings, thirteen to thirty-four years. Weave rooms, walls

and ceilings need whitening to improve the light. King and mule spinning

rooms, ceilings and walls need whitening. Carding rooms, ceilings and walls

need painting or whitewashing. Stairways, walls and windows are dirty and

neglected; no system of scrubbing or cleaning; floors very dirty. Very

poorly ventilated; no mechanical ventilation in the carding rooms, which are

filled with dust.

E. Mill with 350 employees, mostly American born; largest number are

girls and women. The processes of spool winding, bobbin winding and knit-

ting of linen thread are followed in a third-floor room, 164 by 71 feet, in an old

building. The ceiling is 11 or 12 feet high. About 70 girls and women are in

this room, which is poorly lighted and very unattractive. Some time in the

past the lower window sashes were said to have been " painted ;
" to-day the

glass presents a worn, dirty, muddy appearance, and keeps out light, which

the room needs. (Glass was said to have been painted in order to prevent the

employees from looking out of the windows.) More girls in this room wear

glasses than in any other room; more look pale and unhealthy than in the

other rooms. The walls and ceilings need thorough cleansing and whitening.

The slackness, dirt and bad light are unpardonable, and there should be some

efficient means of ventilation in a room with so many occupants constantly

at work. The room below needs improvement along the same lines. This

establishment well illustrates a type of factories which shows like neglected

conditions in one or more rooms,— conditions which can be decidedly im-

proved at an entirely reasonable expense with very little difficulty; and there

can be no doubt that such simple changes would affect materially the health

of the employees.

F. Cotton mill, with 1,400 employees. Weave rooms, mule-spinning

rooms and ring-spinning rooms, very dirty walls and ceilings. Poor or bad
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light in four rooms; low ceilings in four rooms. New treasurer says plans

have been made to reorganize the whole set of mills, and declares that the

present system by which the work is done, as well as the condition of the

workrooms, is wrong; and that clean workrooms, well painted, with new ma-
chinery and proper arrangement of departments, are necessary.

G. Coarse-goods mill, employing 3,000 persons. Age of buildings, ten

to seventy-five years. Three weave rooms and four mule and ring spinning

rooms, low ceilings, poor light, walls and ceilings dirty. Several carding

rooms, walls and ceilings very unclean; one room greatly neglected. Picker

room dirty, dark and very dusty. Many of the windows very dirty. Many
floors old and oil-soaked; some of the weave room floors nasty in places,

showing accumulated dirt and water condensed from steam vapor pot system.

Stairways need cleaning and whitening. Men, women and children in this

mill are exposed to vitiated air, in addition to insufficient light and lack of

proper cleanliness.

H. Woolen mill, very old. Weave rooms low studded; lighted by gas;

dirty walls and dark ceiling. Mule spinning rooms low studded; lighted by

gas; light would be improved by whitening walls and ceiling and cleaning

very dirty windows. Warping and spooling room low studded; lighted by

gas; walls and ceiling need cleaning and whitening. Carding rooms, walls,

window sills and ceilings badly neglected. Stairways dirty and neglected;

neglected conditions in most of the rooms. Dirty, even nasty, walls, ceilings,

stairways and hallways,— apparently neglected for years, as much of the

dirt is in layers, and hi corners is in " bunches."

I. A coarse-goods mill, 150 to 500 employees. Buildings erected 1845-90.

Three weave rooms, dingy appearance because of lack of whitening ceilings

and walls. One room, 11-foot ceiling, is very dirty and dusty, made nasty

by the steam from vapor pots. General lack of cleanliness. Small windows.

Basement weave room, 8 feet from floor to timbers; ceiling and walls need

whitening.

J. Medium-goods cotton mill, employing 200 persons. Original mill built

in 1814. Tavo weave rooms, each 36 by 171 feet, 8 feet high; small windows;

ceiling needs to be whitened to improve light; kerosene (glass) lamps hang

between looms, suspended by wires from ceilings. Mule spinning room, ceil-

ing less than 8 feet high; ceiling and walls need cleaning and whitening;

kerosene lamps; kerosene lamps on movable stands near drawing-in frames.

Examples of Mills operated under Commendable Conditions.

A. Mills, erected 1849-92, where colored goods are manufactured. Num-
ber of employees, 1,000. Grade of stock, medium to coarse. General order

and neatness, good. In a carding room one " sweeper " and one " scrubber "

are kept at work all the time ; in a weaving room, two " scrubbers ;
" in a

spinning room, one " scrubber," etc. These persons scrub and keep clean the

broad alleys and the spare floor; i.e., where there is no machinery. The

floors appear to have continuous and thorough scrubbing. The alleys next
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to the walls and windows, which in old mills are found commonly to be dirty,

are clean. The window sills, also, are kept clean. The water-closets, sink

rooms and clothes rooms are orderly and clean. Nearly all the windows are

clean; they are said to be cleaned twice a year. The stairways are clean;

many women are seen at work scrubbing floors and stairways. Some signs

are posted :
" Please do not spit tobacco juice on floor or in corners."

B. Cotton mill. Number of employees, 1,200. Grade of stock, fine.

General order and neatness, good. Considerable care is taken to keep the

rooms clean and in order. All of the rooms in the mills compare favor-

ably with those of modern fine-goods mills, so far as general order and neat-

ness is concerned. Sweepers and scrubbers are kept busy all the time.

Weavers do not have to sweep around their own looms. Windows are clean;

they are said to be cleaned two or three times a year. The whitened ceilings

and walls greatly improve the light in the rooms, besides making the rooms

attractive, rather than barn-like in appearance.

C. Modern mill, two years old, for manufacturing combed hosiery yarns.

Number of employees, 500. Grade of stock, fine. Height of buildings, three

stories and basement. All rooms are 16 feet high, except the basement, which

is 12 feet. The walls and ceilings are clean and smooth. The windows are

12 by 7 feet, with transoms. The size of the window glass is 12 by 16 inches.

The upper story has monitor windows. Between the carding machines and

the combing department is a glass partition. Arc lights are in the picker,

carding, roving and mule rooms; incandescent lights in the combing depart-

ment. Modern humidifiers are installed for regulating moisture in the work-

rooms. There are separate water-closet towers, including sink rooms, for

men and for women.

D. Fine-goods mills, erected in 1871, 1882, 1889 and 1892, in which the

conditions from a sanitary point of view are very good. Number of em-

ployees, 1,000.

No. 1 Mill, 1871: Top room (spinning), 315 by 87 feet, 15 feet high;

equipped with gas. Spinning room, 315 by 87 feet, 13 feet high; equipped

with electricity. Upper card room, 314 by 86 feet, 13 feet 8 inches high.

Lower card and weave room, 313 by 85 feet, 13 feet 8 inches high.

No. 2 Mill, 1882: Carding and spinning rooms, about 380 by 87 feet, 13

to 14 feet 8 inches high.

No. 3 Mill, 1889 : Two weave rooms, about 285 by 96 feet, 15 feet high.

No. 4 Mill, 1892 : Two weave rooms, about 400 by 120 feet, 16 feet high.

Nearly all the rooms are light and white (rooms well painted; walls

whitened). Sturtevant system of heating and ventilating. Regenerated cold-

air system introduced, with vapor steam system. Self-registering hygrometer

in use. Some windows have transoms which open; others are so arranged

that the top part of the lower sash can be tipped back into the room,— the

sides being closed in with wood,— so that fresh air may be admitted into the

upper part of the workrooms.
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Manufacture of Caepet Yarn, Twine, Cordage and Gunny Cloth

from Jute and Hemp.

The raw material in various forms comes in bales, which are opened

and shaken apart, and the contents are then treated according to their

nature. Ordinary jute and hemp, after being shaken out, are run through

softening machines, in which they are moistened with an emulsion of oil

and water, preparatory to carding. Old rope, gunny bagging and twine

are run through machines which pick the fibers apart as a preliminary

to other processes. Opening, picking, softening and carding are proc-

esses which are exceedingly dusty, and the dust is very irritating to the

air passages. The machines which straighten and twist the fibers also

give rise to much dust.

Three mills devoted to this industry were visited, the largest of which

gives employment to about 2,300 persons, including 116 children between

fourteen and sixteen years of age, nearly all of whom are girls; and the

second in size employs from 200 to 500 persons, according to the condi-

tions of business. In the former the rooms are fairly or well lighted;

but all of them, in spite of mechanical ventilation and open windows,

are exceedingly dusty, and many of the operatives wear thick bunches of

fiber over mouth and nose as a protection. A fairly large proportion of

the operatives show the effects of their employment, looking pale and

sickly.

In the establishment second in size the light is good, and the ventila-

tion, apart from dust, is fair. The spinning rooms are clean, light and

well ventilated. The room in which old rope is picked apart is very

dusty, but it is of good size, and is occupied by but 2 persons. The room

in which Sisal hemp is fed into breakers has an area of nearly 17,000

square feet for 40 occupants, but the air is filled with dust.

In the third place the rooms are light and well ventilated. In some

parts the air contains considerable dust, but the employees in all depart-

ments look well and strong.

Manufacture of Carpets and Eugs.

The processes followed in the weaving of carpets and rugs are very

similar to, if not identical with, those of the cotton and woolen cloth

industries, but there are certain conditions which are different. In the

matter of material, for example, there is a wider range, since yarns of

hemp, jute, worsted and cotton are employed. Some of these are bought

in bale form, and others are made on the premises. Thus cotton comes

in rolls, and is carded, twisted and spun into roving; and wool comes in

various forms, and requires different methods of handling. In the sort-
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ing of wool the material is handled on benches with perforated tops,

through which dust and dirt fall to a box beneath. Some of the wool

is " picked " by machinery, back of which are small compartments into

which the finely picked fibers are blown. The air in the vicinity becomes

heavily impregnated with dust and flying fibers.

Such of the wool as may require it is fed into washing machines, which

wash it with soap and water, and then into a series of tanks of water.

Finally it is passed to drying machines, in which it is dried by heat.

The yarns that come in baled form are opened up and dusted by ma-

chinery, which process causes considerable dust.

Carpet yarns are wound on bobbins and on spindles, and this process

is commonly a dusty one. They may be sized with a mixture of glue

and paste, to impart stiffness; and some of them are passed through a

dressing of paste, with or without color, and then are quickly dried and

wound on drums or beams.

The operation of carpet weaving is accompanied by much dust, and

requires constant attention and keen watching for flaws and " skips

"

in the weaving. After a carpet or rug is woven, it is inspected, sheared

and brushed. The shearing machines cut off all bits of fiber and other

irregularities, and in so doing create considerable dust, much of which

is coarse and heavy, and does not long remain suspended in the air.

Five carpet factories visited employ about 6,000 persons, about 10 per

cent, of whom are between the ages of fourteen and sixteen. The largest

of these shows some departments in which poor light, excessive heat,

moisture and dust constitute the objectionable conditions. One large,

fairly well-lighted room, 220 by 120 by 16 feet, and occupied by 33 per-

sons, has so much fine cotton dust and fiber in the air that it is with diffi-

culty one can see across it. This dust is very irritating to the nose and

throat.

Some of the rooms are poorly lighted, some are overheated and some

are badly ventilated ; and one large basement room, 285 by 60 by 13 feet,

occupied by 150 women and girls winding yarns on bobbins, combines all

three of these objectionable conditions.

The wool-picking room is well lighted, but the air is heavy with wool

fiber, and is at the same time excessively hot.

One large dusting machine is equipped with a fan and exhaust dust

pipe which never have been used ; indeed, there is no shafting to run the

fan. The machine has been in use upwards of five years, and the person

who operates it has worn a handkerchief over nose and mouth ever since

it was started. The work is exceedingly dusty and dirty.

The weaving rooms of the next largest of the 5 factories are large and

well lighted, but the air contains a noticeable amount of dust. Most of

the departments of this mill show commendable conditions.
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In the third many of the children between fourteen and sixteen are

very small and poorly developed for their age, and are far too poorly

developed to be allowed to work ten hours and twenty minutes for five

days in the week.

In many rooms the windows are too far apart, and the light is barely

sufficient, even in clear weather. The older weavers complain of failing

eyesight, due to working with poor light.

One of the mills of this establishment, although comparatively new,

is poorly lighted in the picking, carding, winding, drawing and roving

rooms, but otherwise the conditions are good. In four of the weave

rooms the ventilation is very inadequate, the light is poor and the air

is very dusty.

The fourth establishment in order is, in the main, poorly lighted and

inadequately ventilated, and the weave rooms are very dusty. In four

rooms in which yarns are dressed the steam boxes are so loosely con-

structed that much steam escapes, and causes extreme heat and moisture.

About one-tenth of the employees in this establishment look sickly.

The smallest factory of all, one which employs ordinarily 500 persons,

has good light, adequate ventilation and commendable weave rooms. The

employees appear to be in good health.

Manufacture op Shoddy.

Shoddy is made from woolen rags, which come ordinarily to the mill

in the form of bales. The first process, after the bales are opened, is that

of sorting, which is done by women, who pick out all cotton rags, silk

mixtures, buttons and other foreign matters. The selected rags are

treated in a large vat with dilute sulphuric acid, which attacks and de-

stroys all cotton fibers which may be present, and then they are removed

from the bath and allowed to drain. Next they are spread on racks over

steam pipes, and dried at a temperature of about 100° F. in a confined

space, which, before the dried rags are removed each day, is thoroughly

ventilated by opening the windows and operating a blower, so that the

men who do the work may not be exposed to the fumes. The rags are

next washed, and then are picked apart by machinery. The product is

a pure wool of short fiber and very clean, which is sold either dyed or

undyed.

Two establishments of this class were examined, one of which is poorly

lighted, inadequately ventilated, dusty and ill-kept; the other is light,

clean and well ventilated. Some of the women employed appeared to be

in poor physical condition.
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Manufacture of Felt Cloth from Cotton and Wool.

In the manufacture of felt cloth from cotton and wool processes vary

somewhat in different mills, but the chief ones are essentially the same.

In the picker room different kinds of wool and wool waste, mixed or not

with some cotton waste, are put through a " mixer " and a " burr picker."

In this department much dust arises, especially when cotton waste is used

to a considerable extent.

The material is brought into the carding room in the form of " laps."

The carding room is very dusty, but heavy wool stock gives rise to less

dust than cotton and wool together. The loose cloth stock is pressed

together in order to make a thick, compact sheet. This process is called

hardening and fulling. Then it goes through large wooden rolls to be

washed, and to the hydro extractor. In the dyehouse the colors used are

chiefly anilins, which are dissolved in large wooden vats in hot water.

The cloth is introduced and made to run over drums until colored. From
the dyehouse the cloth goes to the drier. In the finishing room the goods

are pressed, rolled and baled.

Six establishments of this class were examined, and in all of them the

work was found to be conducted in fairly lighted, and, apart from dust,

adequately ventilated buildings. In each there was more or less dust,

especially in the picking and carding rooms; but the amount was much
diminished in most of them by means of blower fans.

Cigar and Cigarette Making.

In the preparation of tobacco leaves for the manufacture of cigars

they are moistened with water, then allowed to dry again to the stage

desired, and then are spread out by women, who " strip " the stems away

;

they are next dried again to the desired extent, and are then ready for

use. Tobacco must be kept at a certain degree of dampness, in order

that it may lend itself properly to the necessary manipulation; and it is

kept in covered cans, to prevent excessive drying.

When the cigar is rolled, and the wrapper is applied and fastened with

gum tragacanth paste, it is cut at the outer end to the required length,

and is then ready for the drying room. In the drying room the cigars

are dried, sorted according to color, boxed and labelled.

In the manufacture of cigarettes the baled tobacco leaves are first

separated from one another, and the different kinds are then mixed on

the floor in a long, low pile, and swept together with a broom. From
time to time, as more tobacco is added, the pile is sprayed with water.

After standing several hours to " blend " the material is taken to the
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cutting machine. After being cut, it is shaken up on a broad bench to

make it " stringy." In this process more or less tobacco dust is caused

to fly about. The tobacco is then conveyed to the making room in zinc-

lined boxes. Here it is rolled up in a bit of parchment paper, which,

with its contents, is slipped into a paper tube, and then the parchment

is withdrawn. The loose ends are then trimmed, and the cigarette is

ready for the drying room, where it is kept several days, in order to be

brought to the required degree of dryness (or moisture). The paper

tubes are stuck together with starch paste, to which a little wheaten flour

is added.

The number of cigar and cigarette factories visited is as follows:

cigars, 134; cigarettes, 11. These are situated in Acton (1), Boston

(80), Cambridge (3), Chelsea (10), Everett (1), Fall Eiver (1), Fitch-

burg (5), Hyde Park (2), Lawrence (8), Lowell (4), L}Tin (4), Maiden

(1), New Bedford (2), ISTewburyport (1), Somerville (4), Southbridge

(1), Springfield (1), Waltham (3), Westfield (9) and Worcester (6);

and they include establishments of all sizes, from those employing less

than 5 persons to those with many hundreds.

As regards light, ventilation and general sanitation, the reports of

127 establishments are from " fair " to " good," and in 18 the general

conditions observed were moderately or distinctly bad. But in this in-

dustry, as a whole, certain highly objectionable practices prevail very

extensively. The spitting habit, for example, is especially common; and,

apart from the danger to which the health of the emplo}rees is thereby

exposed, is particularly to be deprecated, in view of the fact that in the

processes of manufacture considerable tobacco falls to the floor, and these

fragments, if not gathered up and used on the premises, are very com-

monly swept up with all the dirt, dried sputum and other matter, and

sold as fillings for cheap cigars.

A still more objectionable practice is that of finishing cigars with the

aid of saliva. This was observed in more than one-third of the places

visited. Attention was called to this habit in the report on industrial

conditions, made to the Legislature in January, 1905, which contained

the following statement :
—

The possibility of disseminating loathsome diseases through this practice

needs no extended discussion. Perhaps it would be fair to say that it is un-

certain how long the germs of certain diseases which might appear to be

transmissible in this manner may retain their vitality in contact with moist

tobacco, but the idea is sufficiently revolting on assthetic grounds alone.

In 18 factories the practice of biting off the end of the filler and inner

wrapper with the teeth was also observed.
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In a number of factories there was much overcrowding, some were

very dusty, some very dirty in every part, and some extremely hot and

foul smelling. A fairly large proportion of the employees looked pale and

sickly, and in some of the largest establishments this proportion was

noted as about one-tenth.

In about one-tenth of the factories the water-closets were noted as

being " unclean," " offensive " or " filthy."

Chaie Manufacturing.

The largest of the 9 chair factories visited employs 1,451 persons, the

smallest employs but 8; the total number of employees in the 9 estab-

lishments is about 2,600.

The woodworking machines employed are run at high speed, and in

general are well guarded. They create much dust and large amounts

of shavings and chips, but many of them are equipped with exhaust

fans and dust flues which lead to the furnaces. The dust which escapes

into the air is not especially fine, and, while it settles to a considerable

extent upon the operatives, it appears to cause no great discomfort.

In the manufacture of chairs from rattan the material is bleached with

sulphur fumes and treated with quicklime and chlorine; but those

engaged in the several jDrocesses assert that, although the work is some-

what disagreeable, they are conscious of no impairment of health there-

from. The dust arising from the shaving machines, which are fed

largely by young women, causes very little irritation and no complaint.

In all of the establishments visited (situated in Gardner and Wake-

field) the conditions as to light and ventilation were found to be fair or

good; the toilet arrangements were, with one exception, fairly com-

mendable; and the employees showed, as a rule, a healthy appearance.

In but one did the spitting habit show itself to a considerable extent,

and in one were posted notices prohibiting the practice, under penalty

of a fine of $5.

In the largest of the establishments, in which 1,451 persons were

employed, but in which the number sometimes reaches 1,700, the largest

number of accidents in any one of the years 1899-1905, inclusive, due

to the fast-running machinery, was 34; in one year (1901) the number

was but 7. The accidents are due to flying pieces of imperfect wood,

and to inattention due to the monotony of feeding the machines.

Whip Making.

In the manufacture of whips various materials are used, including

heavy rawhide, East India buffalo hide, rattan, wood, glue, cotton

thread, paper, anilin dyes, varnish and others. The machines employed
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in splitting rattan, turning and tapering rattan and wood, give off con-

siderable dust in spite of their equipment with blowers and dust flues;

but the workmen assert that the dust is not especially irritating or trou-

blesome. The machines which plait and those which wind the whips

with paper and thread create no dust.

Eight of the 9 factories visited were noted as being fairly well lighted

and ventilated, and equipped with hoods and blowers; and in all the

appearance of the employees as to health was good. In the largest,

which employs 200 men and 65 women, there was much spitting on

floors and stairways; in 4, the habit appeared to prevail to some extent,

especially in 1 employing about 150 persons, about one-third of whom
are women; in the others no spitting was observed.

Manufacture of Mouldings and Frames.

In the manufacture of mouldings and frames all the several processes

are accompanied by much dust, or by the fumes of wood alcohol. If the

woodworking machinery is well protected and provided with hoods, by

far the greatest part of the shavings and dust is taken away.

Bronzing is also a dusty process, and those who engage in it uniformly

refuse the use of respirators. In the 4 moulding establishments visited

the woodworking machinery was found to be well equipped with exhaust

ventilation, which conveyed the dust and shavings to the boilers. In 3,

where the operation of bronzing is carried on, there was considerable

bronze dust. In 1 the fumes of wood alcohol were very strong, in 1

moderately strong, and in a third only perceptible.

In the largest of these establishments 60 persons are employed; in the

smallest one, 2. In the latter there was very little business, and corre-

spondingly little machinery.

The Boot and Shoe Industry.

Second only to the textile industry, as a whole, but of greater commer-

cial importance than either of the chief divisions of the same (cotton and

woolen manufacture) alone, stands the boot and shoe industry. Ac-

cording to the census of 1900, while the value of the textile production

of Massachusetts was $213,000,000, including $110,000,000 for cotton

and $73,500,000 for woolen goods, that of the product of her boot and

shoe factories was no less than $117,000,000. As in the case of textiles,

so with boots and shoes, Massachusetts leads all other States,— indeed,

she manufactures nearly half the shoes produced in the whole country,

— Massachusetts, $117,000,000; all other States combined, $135,000,-

000. The nearest competitor, New York, produces but little more than

one-fifth as much as does Massachusetts.
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In this enormous industry many thousands of persons are employed

in a large number of factories in many cities and towns in all parts of

the State; in 3 cities it is the leading industry, and also in a number of

towns. In the course of this investigation 373 factories, situated in the

following cities and towns, were visited :
—

Cities.

Place.
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tions which, unless care be taken to prevent their full influence, may
cause injury to the health of the operatives. For a proper understanding

of the Itygiene of the industry the following description of the work of

the various departments is presented :
—

Cutting Department.

In the manufacture of shoes the first process is that done by the

" cutters/' who cut the leather, on a specially prepared board, with sharp

knives, and inspect it carefully to detect imperfections, which work calls

for good light.

In certain kinds of shoes the material which is to form the "upper"
is taken to the crimping machine, which stretches and curves the leather

so as to make it more like the " last " in shape, and later it is cut again.

This work is carried on generally in a large room in conjunction with

a number of related processes, which, according to their nature, call for

the services of men or boys, women or girls. The cutters are men, as

are also the lining cutters, who are comparatively few in number, • one

being able to cut linings for many cutters. The size and case number

are stamped on the linings by women or
3
roung men, who may sit while

at work.

The reenforcement of parts with cotton cloth is done by machines

attended by boys or girls, who may stand or sit, as they like.

The remnant pieces from the operation of cutting are saved for

" tongues " and " eyelet stays," which are cut by boys and young men
with dies and mallet. Trimmings for sock linings are cut from sheep-

skins or split sheepskins, known as " skivers," by men, who stand at

their work.

The " tips " are perforated by machines operated by young men, who

may sit or stand, at will. The edges of the leather are blackened by

boys or young men with a mixture of naphtha and lampblack, only a

small quantity of which is kept in the building, the main supply being

kept elsewhere.

Before going to the stitching department the " outsides," linings and

trimmings are " booked."

Stitching Department.

In the stitching department, as in the cutting department, men,

women, boys and girls are employed. Before the parts of the shoe are

put together the lining is joined together by a stitching machine, and

is then trimmed and stitched to the " outside " by means of the " closing-

on " machine, both of which machines are operated by women. Processes

vary according to the kind of shoe.

The edges of the vamps, quarters, tips, etc., are covered with a cement
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made of rubber and naphtha, which is kept in small bowls on the

benches in front of the employees (women and girls), who naturally are

exposed to the fumes of naphtha arising therefrom. Several grades of

cement are used; the cheaper grades, which give off the more disagreea-

ble fumes, answer all of the requirements of the stitching department,

but for sole-laying and cementing channels they do not give satisfaction.

The cemented parts are allowed to dry, and the edges are then turned

over by pressing machines, which give a finished appearance.

The shoe is put together by stitching the vamp to the quarters. This

is done by both men and women, and is work which demands much care.

Several different processes are followed, according to the kind of shoe,

the heavier work being done by men. Machines for eyelets are operated

generally by men, but those for buttonholes are run by women.

Sole-leather and " Stock-fitting " Departments.

In the sole-leather and stock-fitting departments the stock is " got

out" by being cut into shape, channelled, etc. This work is done by

men. The resulting soles and the finished uppers now go to the " mak-

ing" department.

Making Department.

The making department includes several divisions, known as lasting,

heeling and finishing, which in turn include many sub-divisions. The

employees are men and boys, and the work is mainly " standing " work.

Only eight of the processes are of any especial sanitary importance,

from the fact that the conditions regarded as essential may affect in-

juriously the health and comfort of the employees. These are :
—

1. Heel trimming or shaving.

2. Edge trimming.

3. Buffing.

4. Naumkeaging.

5. Heel scouring.

6. Breast scouring.

7. Polishing.

8. Cleaning upper.

1. Heel Trimming or Shaving.— The heel-trimming machine has

two knives, which revolve from 4,000 to 7,000 times per minute; these

remove the rough part of the heel. One of the machines is especially

adapted to the "heel seat," the knives being so made that they can cut

around this portion of the shoe.

The workman must exercise great care to do the work properly, and

avoid injury to his fingers. He stands in front of the machine, which

is about 4 feet high, and in order to see every portion of the heel he must
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bend his head and shoulders forward. Because of the swiftly revolving

knives, he grips the shoe tightly with his left hand over the heel and his

right over the toe. The work causes circular or oval-shaped callosities

of varying thickness on the outer and upper aspect of the last two joints

of the left forefinger, and commonly also of the middle finger of the left

hand. Gloves made especially for this work are said to interfere with

rapid handling and, because of the wear and tear which they suffer, their

constant use is considered expensive. The constant standing is favorable

to the development of the condition known as " flat foot," which is not

uncommon among these workers.

The machine has a pipe and exhaust draft system, designed to draw

the dust away from the workman's face, which is commonly brought

within 7 or 8 inches of the knives.

This work is " piece work/' and the employees average about 600 to

700 pairs per day.

2. Edge Trimming.— The machine for trimming the edges of the

sole contains a circular knife, composed of a number of cutters, which

makes several thousand revolutions per minute. Knives of different

shapes are used for different edges.

The workman, who sits at his work, after shaving the sole of one shoe

must shave the edge of that of its mate to a corresponding width. This

requires good light, accurate eyesight, considerable skill and close atten-

tion. The process causes varying amounts of leather dust, the finest of

which, in well-equipped factories, is sucked at once into a pipe, attached

near the cutters, by a strong exhaust draft, and carried to the dust-room

or to the outside of the building.

3 and 4. Buffing. Naumkeag Buffing.— In the process of huffing, the

sole is brought in contact with a revolving roll, composed of paper, cloth

and carborundum, which gives a result similar to that of sandpapering.

Very much fine dust is caused, and, unless the machine is equipped with

a powerful exhaust-draft dust pipe, the workman's face, especially if he

be short of stature, is much exposed thereto. The distance between the

face and the revolving roll varies from 5 to 10 inches.

Naumkeaging or Naumkeag Buffing.— The Naumkeag machine

reaches that part of the shank which the rotary roll of the buffing machine

cannot touch, and it scours, brushes and smooths the leather with carbo-

rundum for the staining process in the finishing department. The dust

which arises in this process is very fine, but is less in amount than that

caused by buffing.

5 and 6. Heel Scouring. Breast Scouring.— In heel scouring a felt

wheel is used, covered with carborundum, moulded paper and cloth.

The process gives rise to more or less dust, which, in the main, is carried
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down inside the machine by a suction draft. Breast scouring is done

with a conical carborundum wheel which gets up under the shank. This

machine also is connected with an exhaust blower designed to carry the

dust away from the worker's face.

7. Polishing.— Polishing is done with revolving bristle brushes and

cloth wheels. Blacking is applied to the shoe bottom, wax is put on the

brush or wheel, and the bottom of the shoe is held against the brush or

wheel, which revolves with great rapidity. More or less fine dust arises,

consisting of wax, lint and blacking.

8. Cleaning Upper. — The last process in the making department,

previous to stamping and pulling off the last, is that of cleaning the

upper with the " Webster cleaner " machine. A tank of water connects

by means of a large wick with the surface of a rapidly revolving bristle

brush, which takes up the water and conveys it to the shoe, which is then

wiped with a seersucker brush, the edges of which constantly wear off,

causing much lint dust to fly into the air. The men who do this work

are usually black from head to foot, and the wall near the brush becomes

plastered with black lint.

Packing Department.

In the packing department several processes are conducted, among

them " treeing." The " Miller treeing machine " has " tree legs " and

"tree feet," upon which the shoes are fitted closely for the ironing or

" treeing " process, which is done by irons heated by electricity or gas,

and operated by men, who stand at their work. Here, also, women sit

at benches repairing tips cracked in the process of making. The packing

is done by men.

Conditions observed.

Light. — In the various processes of manufacture good light is essen-

tial to good work, and in the great majority of the factories visited the

report as to this condition is favorable. In 50 establishments the light-

ing of certain rooms was found to be barely fair, or poor, and in 26 it was

distinctly poor, or even bad.

Good light is especially important with edge-trimming machines, and

in most factories these are well placed. With good light the operative

does not have to bend so closely over his work, and consequently is not

so much exposed to the influence of the dust produced.

A not uncommon arrangement of some machines places them so that

they face the light, which in some processes necessitates bending over the

work, or raising of the hoods, so as to see well, with consequent increase

in the amount of escaping dust.

Of the poorly lighted rooms, the air in 35 was noted as not only foul,

but containing much fine dust or lint.
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Ventilation. — In the majority of the factories visited the ventilation

was found to be poor, or distinctly bad; and in most cases where these

conditions obtained, there was excessive heat. Where the ventilation is

poor, the air becomes much worse toward night; and in some cases it is

so bad that the emplo3rees assert that they are sometimes nauseated on

entering the workrooms in the morning. These are usually long and

narrow ; and if, in cold weather, the windows are opened, cross-drafts are

established. Some foremen say that, while they would be blamed were

emplo3'ees to complain that they had taken cold from open windows,

they are not blamed h}r emploj^ees for sickness due to vitiated air and

overheating. Crowding of rooms with machinery and stock facilitates

work by shortening the distances through which the shoes have to travel

in the processes of manufacture; and it is asserted that more cubic space

per capita would involve a considerable addition to the general expense

of maintenance.

In 103 factories strong odors of naphtha were observed. In some

establishments it was said that the odors are so overpowering that the

girls who handle the naphtha cement become nauseated, and suffer from

headache. Some of the naphtha cements cause much more trouble than

others. In 24 factories fumes of wood alcohol were plainly observable.

In a certain number of rooms strong odors of naphtha were noticed,

in addition to wood alcohol fumes. In 74 of the man}r unventilated

rooms, some of which were overcrowded and overheated, the employees

were exposed to strong fumes of naphtha or of wood alcohol, or of both.

As stated elsewhere in this report, wood alcohol fumes are a very real

danger to health, and especially to sight, not infrequently causing total

blindness; but no instances of trouble arising therefrom were reported

in the investigation of this industry.

In one room, occupied by 110 persons, including 10 girls and women,

using naphtha cement, the odor of naphtha was xerj strong; the air was

otherwise distinctly foul, and the heat was excessive. In addition, the

light was so poor that at 11 a.m. the gas was being burned. In many
other rooms occupied by women and minors there was no attempt to

ventilate, and the air was overheated and heavy with naphtha fumes. In

one all of the 12 girls engaged in the use of cement were noticeably pale.

In some factories a patent can is used, which prevents waste by evap-

oration, and hence diminishes the fumes of naphtha and wood alcohol.

It has a spring top, which is pressed down, and closes when the finger

is removed.

Of the rooms in which dust is not an important factor (stitching,

cementing and cutting), no fewer than 102 were found to be badly

ventilated and 26 to be overcrowded.
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Removal of Dust. — The rooms in which large amounts of dust are

evolved are those in which the operations of heel trimming, edge trim-

ming, buffing, naumkeaging, heel scouring, breast scouring, polishing and

upper cleaning are conducted. For effective removal of this dust, ex-

haust flues attached to the machinery are necessary. Of the 373 factories

visited, 126 are partially, and a fair proportion of these are wholly,

equipped with this means of protection to the workmen; in 88 of these

126 one or more machines are not so equipped; and in 49 of the 88 there

are rooms in which the air, apart from the escaping dust, is noticeably

bad.

The number of machines with means for efficient or fairly efficient

removal of dust was found to be 1,630; the number either inefficiently

equipped or devoid of equipment was reported as 2,769.

The reasons for inefficiency include improper adjustment of hoods,

clogging of pipes, leaking pipes, bad connections, poor draft, small open-

ings, small pipes, improper position of machine with reference to light,

necessitating the raising of hoods in order to see well. It appears, how-

ever, that a machine may be fairly effective in dust removal with one

kind of work, and faulty with another; and that, while with some kinds

of material a well-equipped machine may give off some dust, with other

material a machine without exhaust drafts may create little, if any.

Again, in edge trimming much less dust is produced when light and thin-

soled shoes are made; and, further, it not infrequently happens that,

owing to changes in styles of shoes, it becomes necessary to introduce

machines into places where such were not originally intended to go, or

processes are modified so that machines which worked unobjectionably

•before give off much dust when employed on a different kind of material.

Thus it happens that in certain factories, in which there is an evident

intention to have all conditions perfect, a set of machines may be found

whose running is attended by objectionable conditions. It is only fair

to state that in one city (Marlborough) nearly all of the factories have

unusually good dust-removing machinery, and that the results are gen-

erally most commendable.

Of 84 of the many unventilated and dust}- rooms reported in the

course of this investigation, 40 were overcrowded, 35 were dark, 21 were

overheated; and 18 were overcrowded, dark and overheated.

Water-closets. — In 135 of the factories visited the conditions as to

water-closets were found to be not commendable. In most of this num-

ber the closets were dark and dirty to very dirty. In one of the centers

of this industry many of the closets are built directly in the middle of the

workrooms, and are wholly unlighted; and leaking pipes are not un-

common.
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Health of Employees.— While in general the employees appear to be

in fair to good health, in 85 factories a considerable proportion of them

are noticeably pale and unhealthy in appearance.

The Spitting Habit.— In all but 50 of the 373 factories examined

the habit of spitting was noticed to obtain to a greater or lesser extent.

In 35 the report is "much;" in 115 it is "considerable;" in 173 it is

" some."

The Noon Hour.— In the great majority of factories the time allowed

for the mid-day meal and rest is one hour; in 21 it ranges from 65 to 75

minutes; in 40, from 45 to 55 minutes; in 13 it is but a half hour. In a

large proportion many employees do not leave the premises, but eat in the

workrooms, taking little if any time for change of air. In some, lunch

rooms are provided, where the employees may eat the luncheons which

they have brought with them, or buy according to their desires and

means.

Employment of Minors.— In 47 of the 373 factories a considerable

number of the employees look to be about fourteen years of age, and in

14 of them the proportion of minors is large. Many, of this class are

noticeably pale and poorly nourished, and show the effects of the un-

hygienic influences to which they are subjected. Many appear to be

about twelve years of age, but have certificates that they are sixteen. If

true, these boys are singularly undeveloped, and, if they are allowed to

continue working in factories, will probably become public charges at no

late day.

General Conditions.

Owing to the complex set of facts reported, an accurate comparative

classification of factories, from an hygienic point of view, cannot be

made; but a list of 62 factories was reported on the same basis, as show-

ing absolutely satisfactory hygienic conditions. In 91 the conditions

were unsatisfactory; in 72 they were poor; and in 19 they were distinctly

bad.

Examples of Factories with Moderately or Distinctly Bad Conditions, Sus-

ceptible of Improvement at not Unreasonable Expense.

A. About one-tenth of the employees look unhealthy. In two rooms,

occupied by 45 and 70 persons, respectively, no attention is given to ventila-

tion, and the air is very bad.

B. Room with 40 occupants, overcrowded, overheated, unventilated ; much

spitting. Room with 30 occupants, overcrowded and unventilated. Room
with 70 occupants, overheated, unventilated, and smelling of naphtha.

C. In an overheated, somewhat crowded room, 35 girls and women are

exposed to strong fumes of naphtha and of wood alcohol. In another room,

occupied by 60 persons, there is excessive heat, and no provision for ventila-

tion. Much spitting on floors.
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D. Among the employees are a number who appear to be under fourteen

years of age. Twelve girls are exposed to fumes of naphtha and wood alcohol.

Twenty-six men exposed to much dust. Ventilation in general very poor.

E. Five rooms, overcrowded, dark, dirty, unventilated and dusty, occu-

pied by 312 persons. Much spitting. Water-closets dark and filthy, causing

stench in workrooms.

F. Employees include 8 children who are apparently below fourteen years

of age. Two rooms, occupied respectively by 50 and 80 persons, overcrowded,

unventilated, and one of which is so dark that gas is burned all day. Water-

closets dark and dirty.

G. From 5 to 10 per cent, of the employees look sickly, most of them

polishers, scourers, edge trimmers, and girls in the stitching rooms. Room
with 100 occupants, overcrowded, overheated and unventilated. Three rooms

with no ventilation; two overcrowded, and one so dark that gaslights are

required at 2 p.m. on a bright, sunny day. Water-closets dark and dirty.

H. About 10 per cent, of the employees appear to be in poor physical

condition. Room with 75 occupants, overcrowded, overheated, unventilated

and badly lighted. Room with 50 occupants, dark, dusty, and with foul air.

Two rooms with 20 and 12 occupants, respectively, dark and poorly ven-

tilated. Room with 100 occupants, overcrowded, overheated, badly lighted.

Water-closets dark and dirty.

I. About one-fifth of the employees are below twenty-one years of age,

and not a few between fourteen and sixteen years. Room occupied by 130

persons, overcrowded and badly ventilated. Twelve scouring and buffing

machines facing the light have covers removed, so that the dust escapes into

the room and flies into the faces of the operatives. Room occupied by 159

persons, chiefly women and girls, overheated and unventilated. Much spitting

on floors.

J. About 10 per cent, of the employees in the stitching and making rooms

look unhealthy. Room with 110 occupants, dark, gaslights burning at 11 a.m.,

crowded, overheated, unventilated, with strong odor of naphtha. Room with

50 occupants, 6 of whom are boys about fourteen years of age, very dusty

and badly lighted. Three basement rooms, so badly lighted that gas is re-

quired all day, and badly ventilated. Water-closets dark, very dirty and

unventilated.

K. Fully one-tenth of the employees are noticeably pale and in poor

physical condition. Room with 140 occupants, poorly lighted, much over-

crowded, overheated, unventilated, and with strong odor of naphtha. Water-

closets dark and dirty.

L. At least one-half of the employees look pale and in poor condition.

Rooms dark, dirty, unventilated. Water-closets dark and dirty.

M. About one-tenth of the employees seem to be in poor health. Several

weak-looking boys exposed to strong odors of wood alcohol. Room with 60

occupants, crowded Avith stock, air bad, and strong odor of naphtha in various

parts. Room with 75 occupants, overcrowded, overheated, unventilated.

Room with 50 occupants, crowded with stock and machinery, air foul and

dusty. Nearly all of the water-closets dark and dirty.
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N. Throughout the building the air is poor. The system of indirect steam

heating is in use, and the air is drawn from the workrooms and heated and

sent back again constantly. The only intake for fresh air is in the basement,

where drainage from the sole-leather department causes disagreeable odors.

Water-closets are dark and dirty. About one in ten of the employees appears

to be in poor health.

0. Room with 50 occupants, several under eighteen years of age, very

hot and air very foul. Much spitting on the floor. Some of the machines

give off a great deal of fine dust. More than half of the cubic space in this

room is taken up by stock and machinery. Room with 130 occupants, so

crowded with people, stock and machinery that locomotion is difficult. No
ventilation is attempted, and the ah- is foul. The room is overheated. There

is much spitting. Ten girls at work with rubber cement, and the odor of the

naphtha adds to the discomfort. In all the rooms of this factory there is

excessive heat, and the air is foul. The water-closets are dark and dirty.

P. The windows are opened a short time before 7 o'clock a.m., but remain

closed for the rest of the day, owing to fear of drafts. The room is crowded

and the air is bad, and there is considerable trouble from dirt sifting down

through the cracks in the floor above. Two other rooms, with 60 and 65

occupants, respectively, are crowded, overheated, dirty and unventilated, and

there is much spitting on the floor. The water-closets are dark and dirty, in

spite of an assessment paid to keep them clean. They are in poor repair;

there is leakage from upper floors into the closets and sinks on the lower

floors.

Q. A number of the employees in the stitching department are noticeably

pale. In one room in another department, poorly righted, overheated and

unventilated, the exhaust pipes have been removed from six of the polishing

machines, and a large amount of dust and dirt is thrown into the air. In

different parts of the building are machines provided with exhaust drafts,

which do not bring about the desired result. Parts of each floor are crowded,

dark and dirty, and there is much spitting. The water-closets are dark and

dirty.

R. Room occupied by 150 persons, who depend upon one sink, 12 by 24

inches, and one faucet, for drinking and washing facilities. There is a dark,

dirty and wet water-closet, 2% by 5 feet, in centre of the room, with two doors,

Another room, occupied by 90 persons, is poorly lighted, overcrowded, over-

heated and not ventilated. The basement is dark and wet, and the men work-

ing there look unhealthy. The factory as a whole is dark and dirty, and

the general conditions are bad. In another building a large proportion of the

employees are minors, 17 of whom are below sixteen years of age. Room with

195 occupants, and another with 140 occupants, both crowded and unventi-

lated, and one overheated and poorly lighted.

S. Room with 120 occupants, exposed to much fine dust; 20 men exposed

to strong fumes of naphtha and wood alcohol. Some of them are noticeably

pale, but all of them have become accustomed to the smell. Another room,

with 120 occupants, overheated and not ventilated. Much spitting on the
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floor. Some of the women and about one-half of the minors of both sexes

look pale and poorly nourished. Basement room, "with 30 men, boys and girls,

poorly lighted. The girls are exposed to strong odor of naphtha, and they

are noticeably pale. Room with 285 occupants unventilated and overheated,

in which a dozen girls are exposed to an unusually strong smell of naphtha;

and, though they are noticeably pale, they say they have become used to it.

Floors are dirty, and there is much spitting. Some of the rooms are poorly

lighted. The water-closets are very dirty, and some are dark.

T. An unusually large proportion of boys and girls, many of whom
seem to be in poor health. Rooms overheated, dark, and in need of ventila-

tion. Boys exposed to strong naphtha odors. Water-closets dark and dirty.

U. Among the employees are 3 boys, apparently about twelve years of

age, who are said by the proprietor to be in the employ of the men in one

of the rooms. Several rooms are very dirty, overcrowded, overheated and

dark. The water-closets are dark and dirty.

V. Unusual number of children, apparently fourteen years of age or less;

3 or 4 boys appear to be about twelve; all have certificates, however, stating

their age to be sixteen. They are hired and paid by the workmen in various

departments. If the statements in the certificates are true, the boys are

abnormally small and undeveloped, and ought not to be employed in factories.

W. About 15 per cent, of the employees look poorly. The pay roll car-

ries the names of 80 children under sixteen; the total number of minors is

about 250. Room with nearly 200 occupants, overcrowded, unventilated; 20

of the occupants are under eighteen, and 6 or 8 appear to be under fourteen.

Other rooms, with from 55 to 150 occupants, some of them children appa-

rently under fourteen, overcrowded, badly lighted, poorly ventilated. The

general condition of the place as to light and ventilation is poor. Many of

the water-closets are small, some dark, and nearly all very dirty.

X. A large number of minors, and a large proportion of the employees

in poor condition; 66 children said to be between fourteen and sixteen years

of age, but fully one-third appear to be less than fourteen. If they are over

fourteen, they are so abnormally small, undeveloped and badly nourished

that continued employment in a factory would seem to be most undesirable.

In two rooms the exhaust pipes attached to the machinery are absolutely

inefficient, and the air is foul with dust.

Y. Large number of children from fourteen to sixteen, and many of

them are hi poor condition. Rooms occupied by from 40 to 160 persons,

are overcrowded and not ventilated. In some the odor of naphtha is strong;

in some the dust is excessive. In one, with 40 occupants, a cloud of fine dust

flies from eleven scouring machines and settles upon the walls and wherever

it can reach, and men complain of great discomfort therefrom. Half of the

men look unhealthy. From nine rotary brushes a great deal of fine black

dust and lint is thrown, and it settles everywhere, including the faces and

especially about the nostrils of the workmen. All of the men in this room,

and 3 boys aged about sixteen, appear to be in especially poor health.

Z. Large factory, employing more than 1,000 hands. Room with 360
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occupants, crowded with stock and machinery; all windows closed, and air

very foul. Room with 130 occupants, 16 of whom are girls, 7 being under

eighteen years of age; room is rather crowded; the windows are closed, and

the air smells of rubber cement. Room with 260 occupants, who are exposed

to considerable dust and strong naphtha fumes; about one-third of the space

is occupied by stock and machinery; all of the windows are closed, and in

consequence the air is very bad. The light is poor. The men on this floor

pay $2 a week from a benefit fund to have the windows opened night and

morning outside of working hours. Room with 200 occupants; 30 girls

cementing at tables in the middle of the room are exposed to strong odor of

naphtha; ventilation much neglected.

Examples of Shoe Factories, neither of very Recent nor of unusually Expen-

sive Construction, with Satisfactory Conditions.

A. A good wooden factory, with well-lighted and fairly well-ventilated

rooms. Cutting room on the top floor clean and well lighted; stitching room

fairly well ventilated, and not very crowded. On the second floor, the making

rooms, in which the processes of edge trimming and bottom filling (with rub-

ber cement) are conducted, are less crowded and better ventilated than usual.

The edge-trimming machines are equipped with an efficient exhaust draft.

On the first floor the scouring and brushing machines are equipped with an

exhaust draft, which carries off the dust very well. In the basement, which

is well lighted, is a scouring machine with an effective exhaust draft. The

water-closets in this establishment are clean. All machinery well guarded.

Employees appear to be in good health.

B. An old brick factory, with unusually clean and well-lighted rooms.

The stitching room, situated on the top floor of the building, is clean, well

lighted, and with ample cubic space per capita. The edge-trimming machines

in the making room are provided with a strong exhaust draft, but with

openings too far from the cutters for an excellent result, although the piping

is in good order. The scouring and buffing machines are equipped with fans

which work very well. All machinery is well protected. The employees look

healthy.

C. A good wooden factory, all four stories of which are clean, well

lighted, and with ample air space per capita. A dust-collecting system is

installed, which is amply sufficient to remove practically' all dust from the

machines. Both light and ventilation in the stitching and cutting departments

are helped by a monitor-top roof with windows which can be opened. The

cement used here has no very strong odor of naphtha. The water-closets are

well lighted and clean. All machinery is well protected. The employees ap-

pear healthy.

Manufactube of Deeby and Felt Hats.

In the manufacture of derby and felt hats the essential material is'

fur, and that used for the best product is from the cony and allied

species. This comes to the factory clipped from the skin and treated
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with cyanide of mercury. The different kinds of fur are mixed together

in large covered machines, in which the coarse hair is separated from the

soft, downy fur, which latter is taken to the felt machine. This consists

of a revolving copper cone, perforated with numerous small holes through

which the air is drawn by suction apparatus. The cone is enclosed in a

barrel-like covering, open at the top, which has a door in the side for the

removal of the felt as made. The fine hairs are blown into the upper

part of the enclosure, and they are attracted toward the perforated cone

by the air currents going thereto. They are then deposited in a thin

layer on the outside of the cone, and when the deposit has gone on to a

sufficient extent a cloth wrung out in hot water is applied, and the cone

and its covering are removed and plunged into hot water for a short

time, the heat and moisture causing the individual hairs to become more

intimately matted; then the conical layer is pulled off and sent to the

shrinking room.

The newly made felts are rolled into small rolls, and thrown between

two rollers which revolve in a trough of hot water. These are deeply

grooved in a spiral manner, and are from one and one-half to two inches

apart. Because of their spiral construction they alternately squeeze and

relax the felt, now squeezing out the water, now permitting the taking

up of more. As the water is nearly boiling, the room in which this work

is done is naturally hot and damp. The hot water causes the felt to

shrink, and in bringing this about the cyanide of mercury with which

the fur was originally treated is of assistance.

It is said that some of the men are affected by the mercury compound

when they come in contact with it in handling the wet felt. The lesions

produced are commonly a few bright red papules, occurring in groups

of three or four, or singly, upon the backs of the fingers and hands;

these papules itch intensely. Pustules also occur. After a varying length

of time, usually short, especially if the lesions are covered with collodion,

they disappear, but they may recur. Some men are so susceptible to the

effects of the mercury that they are obliged to discontinue their work.

The felts are sometimes shrunk by hand, in which case they are dipped

into a trough of boiling water, and the water is wrung out by rolling

with a wooden roller. The table at which this work is done slopes away

from the workman toward the trough, so that the workman does not

necessarily get wet.

The rough felt cone after being shrunk is smoothed off with a machine

knife, containing a set of revolving blades which work against a fixed

knife, like an ordinary lawn mower. The fluff given off is drawn away

by a suction blower pipe, but considerable dust gets into the atmosphere,

in spite of all precautions. The cone is then treated with a solution of
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shellac in wood alcohol, and the excess is wrung out. Then it is placed

in a drying oven, and the alcohol is dried out of the felt, condensed and

recovered. In some of the establishments visited, the fumes of wood

alcohol in this department were markedly strong; and the workmen

stated that they are frequently troubled with headaches, vertigo, smart-

ing and burning of the eyes and impairment of vision, and that few

can remain at this work longer than three or four months at a time.

There are several other processes, including hardening, sizing, dyeing,

pouncing and finishing, which follow; but none of them has any essen-

tially dangerous characteristic excepting that of "pouncing," which

consists in smoothing off the rough hairs from the hat rim and other

parts, and gives off a great deal of very fine dust.

Of the 4 felt hat factories visited, the largest employs about 350 per-

sons, in a fairly well-lighted and properly ventilated building. The

lower story of the building is far wetter than is necessary or desirable;

but it must be said that the persons employed there are largely to blame,

partly on account of ignorance, and partly on account of indifference.

The water-closets are uncleanly, but this also appears to be the fault of

the employees. A large dressing-room is provided, but it is built without

regard to ventilation, has few windows, and is offensive to the sense of

smell. In each of the sizing rooms there is much steam in the air, in

spite of six 6-horse-power exhaust fans. In the finishing department

the windows are kept closed, but ventilation is secured by means of two

large exhaust fans. In the pouncing room there is considerable dust, in

spite of the blowers.

The next largest establishment employs 200 persons, in a well-lighted

and thoroughly ventilated building. The shrinking room is necessarily

hot and damp, but the 10 occupants are very lightly clad, and before

leaving the building they make a complete change in their clothing. In

the shellac room the fumes of wood alcohol were noted as strong, in

spite of eight open windows and roof ventilation.

In the two smaller remaining establishments the conditions were not

materially different from those observed in the larger ones with respect

to the wood alcohol and " pouncing " dust. Both establishments are well

lighted and adequately ventilated. The employees appear to be healthy.

In one of them the rooms were not kept in as neat a condition as could

be desired.

Horist and Celluloid.

In the year 1774, or shortly thereafter, the horn industry had its be-

ginning, in Massachusetts, in the kitchen of the house of Obadiah Hills

of Leominster, in which town there are now no fewer than 29 establish-

ments, which give employment to nearly 1,900 persons, in the manufac-
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ture of combs and hairpins of horn and celluloid. Three other concerns,

2 in Newburyport and 1 in Northborough, give employment to upwards

of 300 more. Until the late 70's the product of the Leominster factories

was horn and combs, and then hairpins began to be manufactured as

well. The use of celluloid is one of more recent date.

Formerly, every comb maker obtained his supply of horns and " got

out" the stock in his factory; but now the stock is bought all pressed,

and one establishment in the town makes a business of sawing, spreading

and pressing the horns for those who make the combs and pins.

The pressed horn is first soaked in hot water for two or three days,

after which it is shaved and split. The next process is known as " polk-

ing," which includes " blanking " and " centering." Briefly stated, a

flat piece of horn, little larger than is necessary for the production of

two pins, is placed under the polking machine, which cuts out the pins

and leaves the blank and center pieces. Such a machine is known as a

double cutter; a single cutter cuts out but one pin. As the stock is held

by the employee while the machine knife comes down and cuts it, there

is some danger of losing a portion of the finger tips through inattention

or lack of care.

The pins are then taken to the rounding or " edging " machine, which

rounds the edges, and in so doing gives rise to considerable horn dust,

most of which, in some factories, is removed by blowers. A double-

rounder machine is so constructed that it rounds both the outside and

inside of the pin; that is, it rounds off all four corners.

Next, the pins are pointed with a pointing machine. The dust from

this machine flies about the operator's face more freely than that from

the rounding machine; but the best, and indeed most, of the factories

connect these machines with exhaust blowers. From the pointing ma-

chines the pins are conveyed to the " tumblers," which are square boxes,

lined with spruce, and containing fine pumice stone and water. In these

they are revolved for a while, and then they are removed, rubbed, and

colored with a mixture which contains usually anilin dyes, red lead, lime

and bicarbonate of sodium (saleratus). Finally, the pins are polished,

bent and packed.

The processes followed in the manufacture of combs are essentially

the same as here described.

In the manufacture of celluloid combs and pins the material used con-

sists of sheets of celluloid, about 20 by 50 inches in area, and from .005

to .175 (generally from .125 to .167) inch in thickness. The sheets are

cut into small pieces by means of a long-bladed knife, similar to that

used in cutting paper, and the work is known as " slashing." The small

pieces are taken to the cutting machines, which cut out the teeth of the
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comb. The next process is " polking," in which portions of what is to be

the back of the comb are removed. For plain work, dies or cutters are

used; and a curved cutting-edge die is stamped through the material,

removing the blank or waste pieces, and leaving the comb of the desired

shape and design. Some fancy-shaped metal plates are also cut; but, as

the}r are expensive and likely to break, jig saws are generally employed

in making fancy openwork backs. When a heavy-backed comb is de-

sired, another thickness of celluloid is cemented on.

The comb is next taken to a machine which bevels the edges. The

beveler consists of a flat steel plate, through the center of which is an

opening for a small " wing burr," which is placed up through the open-

ing to the height desired. The steel burr, or beveler, makes many revolu-

tions per minute, and on coming in contact with the celluloid gives rise

to considerable dust. The dust is, however, coarse and heavy, and most

of it flies away from the operator's face. When the burr is put through

the opening in such a way as to be mainly on the upper part of the steel

plate, and is revolving rapidly, there is a chance of injury to the op-

erator's fingers while holding the comb. For protection against this acci-

dent, an ingenious brass collar or " sleeve " has been devised, and is used

by some of the workmen.

Circular saws then shape the bottom of the teeth to conform with the

bottom of the back of the comb, the teeth having been cut straight in the

first process of cutting. The saws are called " bottoming saws," and are

generally guarded. A glass front, through which the employee watches

his work, protects his face, and especially his eyes, against the chips of

celluloid, which are thrown off with considerable force. The dust is

coarse, and most of it is removed by efficient blowers.

The next operation is "pointing" the teeth by sand wheels or steel

burrs, and the latter go around so swiftly that a very strong exhaust

draft does not take away all of the dust. Workmen state that the dust

which flies toward the face occasionally strikes the eyes, acting like

cinders in this respect; but that it is not inhaled, since the particles are

heavy. The sand wheel makes, perhaps, a finer dust; but this is moist

and more or less matted together, and interferes little if any with the

comfort of the workman. Good blower systems are required by insurance

companies wherever blowers may be used to advantage. Dust and shav-

ings are not allowed to accumulate on the floor and elsewhere, on account

of danger of fire, celluloid being extremely inflammable.

The backs of the combs are next engraved or carved by hand or ma-

chine. The teeth are then "grailed" by a machine which rounds the

edges of the teeth. The sides or ends of the combs are then smoothed

on " ending " machines or by hand.
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All the processes so far mentioned are " bench work," and the em-

ployees are men and boys,— mostly men.

The combs are now brought to the "rubbing" room, which may be a

separate room or a place partitioned off in one of the workrooms. A
typical " rub room " is a long, narrow room, about 40 by 8% feet and 8

feet high, with a row of windows on the outer long side, and a series of

from 15 to 20 small stalls on the other. Each workman stands facing

a stall, with his back toward a window, wearing an undershirt, old over-

alls, a jumper with short sleeves, old shoes and a hat. In the stall in

front of him, in a trough, is a mixture of sifted coal ashes and water,

over which is a rapidly revolving cloth, or cloth and brush, ball. He
holds a comb against the revolving wheel, for the purpose of " rubbing

down " the surface so that the comb may better take the finishing proc-

esses. With the ball making from 1,200 to 1,400 revolutions a minute,

the workman becomes covered with a very fine spray of wet ash dust,

and the picture of 15 or 20 men in one of these rooms is far from in-

viting. The room itself is plastered with ash mud, the window panes are

daubed with it, and the employees are sprinkled with it from head to foot.

The odor of camphor,' which is a component of celluloid, is brought out

by the friction of the rubbing, and adds to the general discomfort.

These rooms are commonly in more or less damp basements, which

themselves are undesirable, from a sanitary point of view, as workrooms.

In spite of this fact and of the conditions which obtain, it must be said

that the majority of employees state of their own accord that they do not

mind the work; that many men have done the work for five, ten, fifteen

and twenty years or longer, and appear to be in healthy condition; that

the men are paid well ($2.50 to $3 a day), and that there is always a

supply of men who are glad to undertake the work. It is said that some

of these men shift about frequently among the several shops, and are

more or less reckless and much addicted to drink. On the other hand, in

one of the basement rub rooms a majority of the employees have been

with the same firm for from five to thirty years.

Some of the rubbing balls are made entirely of carpeting, while others

have la}-ers of tampico grass between the carpeting, since the grass goes

more readily in between the teeth. The balls are about a foot in diam-

eter and several inches thick. They are made of carpeting which has

been used to some extent, but not much worn, and they are bought

already cut out, but they are trimmed in the several factories. Trim-

ming the balls is very dusty work, which is done in some shops in the

rubbing room; in others, in a small dust room constructed for the pur-

pose. Some men use respirators or sponges when doing this work, but

more do not.
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The combs are polished on rapidly revolving balls made of new cotton

cloth, with the use of rotten stone and lard oil. This process gives rise

to more or less lint and mineral dust ; but circular pieces of pasteboard or

wooden discs are placed over the wheels to keep the dust from the opera-

tives, and none appears to fly directly into their faces. The balls make

from 600 to 700 revolutions a minute, and give a high polish to the combs.

The next process is "bending" the combs, which is done by both

sexes, but mainly by women and girls. Steam tables or "heaters" are

provided for the work. These are covered with asbestos, on which the

employees put blocks or " forms " of the kind desired, containing the

combs, which are bent and caused to retain the shape which the particular

blocks or " moulds " give them. This is bench work of a not disagreeable

kind, although the rooms become considerably heated, and the air in

winter weather toward, night becomes especially dry and foul. In some

factories the combs are bent, or shaped, before being polished.

The final process is polishing with a revolving chamois ball, and this

is carried out largely by girls and women, who also do the setting of

stones and other ornaments.

A quick and cheap process, which originated within recent years, for

obviating much of the hand polishing, is that of using the " acid dip,"

which gives a brilliant luster, making a comb which is much in demand

at the present time. The " dip " consists of glacial acetic acid, with per-

haps other constituents, the identity of which could not be ascertained.

Generally separate rooms are devoted to the use of this dip, and hoods

with glass fronts protect the workers from the strongest fumes.

One unaccustomed to the fumes finds them very irritating to the

eyes and somewhat irritating to the nose and throat on entering the

room. While the use of the " dip " does not appear to be directly in-

jurious to health, the work is confined to a small room, and the employees,

by prolonged exposure to the sickening odor, which, if the windows are

closed, is strong, may suffer impairment of general health through inter-

ference with the normal appetite and digestion.

Avoidance of using the " acid dip " is a good feature in the industry

;

and it is noticeable that at least two of the best and oldest firms hold

entirely, or mainly, to the old method of handwork, which they know

produces far better combs. The dip was introduced to save manual

labor, and the result is a cheap grade of product and a process which

gives rise to possible injurious effects to the employees engaged therein.

The employees are generally men and boys, but in some shops they are

women. Usually but two or three employees work in one of these rooms.

In the horn and celluloid industry the tendency is to have the work of

soaking stock and rubbing or polishing with ashes— work which in-
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volves moisture and dust in the atmosphere of the room— done in the

basement; whereas these processes should be carried on above ground, in

light, large, airy rooms, preferably, perhaps, in the second story.

The " tumbling " room, where pumice stone and water are used to

smooth the pins, is usually in the basement. If the basement is light

and well planned, it is a good place for this work; but usually the room

is dark, and far from being pleasant to work in. It is true that em-

ployees do not stay long at a time in these rooms; but a needed improve-

ment is to have them in a well-lighted place, properly ventilated, with

cement floor and a catch-basin connected with the sewer, to provide for

thorough cleaning of the room.

A large number, if not most, of the " rubbing rooms," in which re-

volving carpet buff balls and sifted coal ashes are used, are in basements,

which, if not damp, are unpleasant to work in, or in quarters which are

open to severe criticism from a hygienic point of view.

An improvement to be strongly recommended is to require, so far as is

reasonably practicable, as efficient protection to the health and comfort

of the operatives as is provided in the best establishments. In one such

establishment the rubbing room is a light, pleasant room on the second

floor; and, in addition to many large windows, there is a ventilator pipe

15 inches in diameter. The room is large and without partitions, and

all conditions, from a sanitary point of view, are very good.

An excellent feature in this shop is the very large rooms without

divisions and partitions, with one exception, viz., a suitable room for

turning off the rub or " buff " balls, a room well ventilated and lighted.

The employees in this room should use respirators when at work.

In the construction of new buildings for the manufacture of celluloid

goods, more attention should be given to fire precautions, so that narrow

and dark stairways, poorly lighted corners, long, winding corridors, etc.,

may be avoided. Eooms should be light, well ventilated and plain, with-

out sharp corners and out-of-the-way nooks, so they can be easily swept,

and the collection of celluloid dust and shavings be avoided.

Following is a description of a model establishment, situated in the

town of Leominster, and employing from 100 to 150 persons :
—

New brick building, finely located, on high ground. Best " rubbing room "

in Leominster (carpet buff balls and coal ashes) ; is on second floor, and not

in a damp basement, as many are. In addition to many large windows, there

is a ventilating pipe 15 inches in diameter. Room 36 by 136 feet; no parti-

tions. Blowers are provided for the " pointing " machines, not for the

rounding machines; this considered unnecessary, as the horn dust is moist,

and flies about but little. No acid dip is used in this factory. Only high-

grade work done here, by polishing on cotton balls.
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Basement room is same size as others, is pleasant, and has cement floor.

It has a catch-basin, and the pipe therefrom takes the waste water to sewer.

Pumice stone and water on the floor from the tumbling boxes are washed

into the catch-basin, which is cleaned out three times in two weeks. The

basin prevents the entrance of ashes into the sewer. The room for turning

off rubbing and polishing balls is 8 by 16 feet, with cement floor and three

large windows. The occupant wears a sponge as a respirator. Fine airy

boiler and engine room, 20 by 40 feet, of brick, on first floor, separated from

main building; has two doors, one very large, opening outside.

Fire precautions: thermostat system; sprinklers; two lines of hose on each

floor of building; twelve fire pails filled with water on each floor; fire extin-

guishers on first and third floors.

Small wooden storage building, 20 by 50 feet, entirely separate from main

establishment. Waste room in same buildings. Toilet rooms in first-class

order. No spitting allowed.

Beush Making.

In the manufacture of brushes, hogs' bristles and vegetable fiber are

used. The bristles, when not bought already prepared, are in a very

unclean condition, and require to be boiled several hours, dried in steam

driers and bleached. They are then " dressed " or combed by machinery,

and mixed. When unboiled bristles are combed, considerable irritating

dust is given off. In the process of setting into handles in the manu-

facture of varnish, paint and kalsomine brushes, a cement consisting of

wood alcohol and shellac is employed; but for shaving brushes a cement

of rosin and linseed oil is used, and this is kept fluid by means of electric

or non-luminous gas-flame heaters, provided with hoods which communi-

cate with flues.

The 7 brush factories visited in Boston, Lowell and Springfield were

found to be adequately lighted and fairly well or excellently ventilated.

The machinery was well guarded. The general conditions were found to

be beyond criticism, and the health of the employees appeared to be fair

or good. The great majority of employees in this industry are women
and girls, and in one of the factories several hundred are constantly at

work.

Peael Button Making.

In the manufacture of pearl buttons, machines with cutters resembling

surgical trephines cut disks out of shells, with evolution of much fine

dust. Much dust arises also in the several processes of drilling, turning

and polishing; biit it is light, and, in well equipped factories, is effectu-

ally carried away by exhaust blowers. Polishing by the wet process is

unattended by dust.

Two pearl-button factories visited showed no objectionable conditions

whatever. Light, ventilation and general health of employees were re-

ported as good.
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The Paper Industry.

The manufacture of paper is one of the leading industries of Massa-

chusetts. In fact, while according to the census of 1900, under the head

of " Paper and Wood Pulp," Massachusetts is second only to New York,

in the manufacture of paper (apart from wood pulp) this State leads

all others. In the course of this investigation 80 paper mills, situated

chiefly in the western half of the State, almost one-third of them being

in the city of Holyoke, were visited.

The materials from which paper is made include rags, burlap, old

paper and wood pulp. Rags are derived chiefly from foreign countries,

from which they are imported in bales compressed by hydraulic power.

These are opened at the mill, and the contents are put into a closed, box-

like structure, known as a " beater " or " thrasher/' containing a large

wooden roller with iron " fingers," which revolves several hundred times

per minute. This separates the rags and shakes them thoroughly, giving

rise to much dust, which falls between the long strips of iron grating

beneath the roller into a specially constructed receptacle, which may be

cleaned out by hand or by means of an exhaust fan and dust pipe. Dur-

ing this process more or less dust commonly escapes into the room, and

in some instances the amount is very great, partly because of the very

dirty character of the rags handled. From facts gathered with reference

to this process in 80 establishments it appears that, with the usual grade

of stock, no matter what kind of " duster " or " thrasher " is used, and

in spite of exhaust fans and dust pipes, some dust will escape. With

high-grade stock certain dusters work very well, while with low-grade

stock the results are far from satisfactory. Some very high-grade

clean stock gives off little if any dust.

In some mills the dust from the thrashers is collected and baled. This

work is exceedingly dusty, and the men who perform it are provided

with respirators, which they appear to use with far less reluctance than

is shown by those to whom they are supplied in other dusty trades.

From the duster or thrasher the rags are conveyed by hand or through

a chute to the sorting room, where they are sorted on tables with box-like

tops provided with bottoms of wire netting, through which dust and

fine particles escape to receptacles below.

Two persons (men or women) work at each table, one on each side,

picking over the rags, cutting off and throwing aside all buttons, whale-

bones, rubber, buckles, woolen and silk materials, and other objects and

substances which should be removed. They may sit or stand, as they

prefer, but some of the women assert that they can work better and faster

standing. Caps or cloths are worn, to protect the hair from dust.
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The air of some sorting rooms is more or less dusty, especially if, as

not rarely happens, the dusting machines are situated in an adjoining

room with more or less permeable partitions.

The rags go next to the rag " chopper " or cutter, which cuts them

into pieces of a certain length, and thence they pass to another which

cuts them still smaller. These machines give rise to much dust, the

amount varying with the kind of stock used, the type of machine and

the means employed to prevent the escape of dust.

From the choppers the material is carried by a conveyor belt to the

kettle room, where it is cooked. This room contains a very large re-

volving boiler, known as a " rag rotary," capable of holding four tons or

more of rags. In this boiler the rags,, to which is added a certain amount

of lime, are kept under steam pressure for a while, and when they are

thoroughly " cooked," the boiler, so placed that its doors are nearest the

floor, is opened, and the rags fall out; then they are shovelled into box

trucks and carried to the "washer."

Instead of a " rag rotary," the open cooking tub is sometimes used.

This has a false bottom, which is raised when the cooking has proceeded

sufficiently far, lifting the stock and permitting the water to drain back.

In the washing machine the rags are treated with large volumes of

clean water, which enters at one end continuously. The stock is guided

by a paddle roll around the periphery of the tub to the farther end,

where a " washing drum " lifts the dirty water out through a pipe con-

necting with the sewer.

When the stock is washed sufficiently it is next bleached by means of

chlorinated lime ("chloride of lime"), mixed with water in a large

tank. Then it goes to the " drainer," which is a large brick vault with

a floor of perforated tiles, the perforations being of sufficient size to

permit the liquor to drain through and leave the paper stock. When the

latter is sufficiently dry it is shovelled out and put into a beater, with

perhaps some wood pulp. This machine contains a large roll, bearing

knives running on a bed plate, between which and the roll the stock

travels while undergoing comminution.

From the beater the stock is emptied into a large tank, known as the

" machine chest," where it is thoroughly mixed, diluted and stored, and

from which it passes as needed to the paper-making machine.

Old paper is received at a paper mill in the form of bales, which are

opened by men and sorted by women and girls. It is conveyed to the

" duster " on an endless belt, and in this machine it is freed from dust

and torn into pieces by means of revolving wooden rolls, bearing iron

pins. The pieces of paper are sorted over like rags, but are not put

through the choppers, passing from the dusters to an open cooking tub.
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From the box of the paper-making machine the paper stock, diluted

with water, is run on to " screens," which consist of series of brass plates

with openings one-hundredth of an inch wide. The excess of water is

drawn through by suction, leaving the paper stock in. the form of a long

sheet, which passes through rolls which remove more water, then through
" press rolls " and then to drying cylinders, from which it is run to

calendars which smooth it, reelers which wind it in rolls, and slitters

which cut it to the desired width.

There are various other processes followed in the manufacture of

paper, but none of them has any features of special Irygienic importance,

except exposure to high temperatures and to air saturated with moisture.

From the above description it will have been noted that, from the

opening of the bales of rags or paper to the cooking process, the various

steps involve exposure to varying quantities of dust, the greatest amount

being given off in the earliest operations. It appears that, no matter

how constructed, how carefully enclosed, how well provided with blowers

and dust flues, a certain amount of dust is inevitable in the rooms where

the thrashers and choppers are installed and operated, excepting when

unusually clean materials are being handled. If the machines are

loosely sheathed or are not adequately equipped with dust-removal de-

vices, the amount given off may be considerable to enormous, according

to material. Unless the most dusty rooms are tightly partitioned off

from other less dusty ones,— as, for example, a thrashing from a sort-

ing room,— the amount of dust in the air in the latter must necessarily

be augmented. In a number of the mills visited the air of the whole rag

department was observed to be filled with dust and lint.

The character of the dust brought in with rags varies considerably, as

would naturally be surmised from their many different places of origin.

Some of the employees state that while at first they suffered from sore

throat, cough and loss of sleep, after a time they became so habituated

that only an occasional bale causes any discomfort. In some mills it was

observed that the dust was far more irritating than that met with in

others; especially is this true of those in which burlap is used. Some

men assert that the dust from rags of one color may be worse than that

from the same kind of cloth differently dyed. Some say that some bales

are sickening in their effects, even to old hands.

Of the thrashing rooms visited, a very small number, in which the

machines were exceptionally good and where the cleanest rags were

handled, showed no dust; somewhat more, equipped with the same

grade of machines and working on the same kind of material, showed

but little dust; and the remainder showed considerable to much. About

11 per cent, of the sorting rooms were dustless, about 25 per cent.



514 STATE BOARD OF HEALTH. [Pub. Doc.

were not very dusty and the balance showed considerable to much. Of

the cutting rooms, about 7 per cent, showed little or none and the re-

mainder considerable to much. In a number of establishments sorting

is conducted in large, airy, well-lighted, mechanically ventilated rooms;

but in some of these cutting machines have been installed, and they

create considerable dust. Indeed, in the matter of separation of the

several processes mills vary; in some the duster and cutter machines are

installed in separate rooms, in some they are in the same room.

In a majority of the mills visited a portion of the employees are ex-

posed to an excessive quantity of dirt, dust and lint; and in most of this

majority the persons so exposed show not a few who are pale and sickly

in appearance.

In 19 mills girls under eighteen years of age were noted as being

employed, in no great numbers, in rooms which were very dusty.

In the department where the paper is actually made there is no dust,

but the temperature is sometimes excessive, and the air saturated with

moisture. The latter condition is not only promotive of discomfort, but

exposes the paper to damage through condensation and dropping, where-

fore, exhaust ventilation is commonly resorted to.

The paper industry, being one which exposes its followers to every

kind of dust and dirt which can be carried in rags, is naturally looked

upon by many as a dangerous trade. It is unfortunate that it is impossi-

ble from statistics available to determine in what relation this industry

stands to others of the dusty occupations. The death certificates of the

city of Holyoke, the center of the business in this State, were examined;

but they proved to be too indefinite for use, since the terms " paper

worker" and "mill hand" are commonly applied to all emplo}'ees,

whether engaged in the dusty or non-dusty processes. Comparing, how-

ever, the death rates from tuberculosis, pneumonia and bronchitis during

the years 1901, 1902, 1903 and 1901 with those of the State at large, it

was found that the Holyoke rates were under rather than over the

average.

Emery and Corundum.

Corundum is an extremely hard oxide of aluminum, used for polish-

ing; emery is a very hard, granular variety of corundum, containing a

small amount of magnetite or hematite. Ground to powder, these sub-

stances are used for polishing, grinding or abrading stone, metal, glass,

etc. In the crushing and grinding process, which is conducted in ma-

chines more or less completely enclosed, considerable very fine dust is

given off, in spite of efforts based largely, it must be said, upon consid-

erations of economy. The dust is peculiarly irritating, causing burning

and smarting in the nose and throat in the case of those not habituated
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to its inhalation. After sifting and grading according to fineness, the

product is stored in appropriate compartments;, from which it is taken as

needed, with evolution of dust.

Wheels and stones of various shapes and sizes are made from the

ground material mixed with one or more cohesive substances, which in-

clude clay, glue, shellac and certain others. The operation of mixing is

attended by much dust. The mixture with clay, after suitable moisten-

ing and molding, is fired in kilns, and the resulting stones and wheels are

much harder than those made with glue, shellac, etc., but the latter

are more elastic and less likely to break. The wheels in the rough state

are set up and revolved rapidly and cut down to proper size and smooth-

ness with a steel tool, and in this operation great clouds of dust are

given off in all directions. Some of this work is done by the wet method,

which reduces dust production to a minimum. The completed wheels

are finally tested in a metallic compartment, where they are run at an

exceedingly high rate of speed; and those which pass the test without

breaking are considered safe, since they are never again subjected to the

same strain in any work in which they may be used.

This line of industry, being one of the dustiest, and the dust being

of a particularly irritating kind, may justly be classed among the trades

which are intrinsically dangerous to health; but, as is the case with

other dusty occupations, few of those employed can be induced to wear

respirators. In the largest of the 5 establishments visited, employing

more than 300 men, only an occasional workman was observed wearing

this means of protection. In 4 of the 5 the ventilation, apart from the

dust, was noted a? fair, and in the largest of them ventilating fans are

in use in the dustiest parts of the factory. In all the light was noted as

good or fair, with the exception of the one which was noted as poorly

ventilated. This one, however, is a very small establishment, in which

2 men do all the work, and buys its emery ready crushed.

In the largest factory lunch rooms and lounging rooms are provided

for the employees.

While the great majority of the employees in the several establishments

appear to be well and strong, a notable proportion present a pale and

sickly appearance. The habit of promiscuous spitting is indulged in to a

very considerable extent.

Sandpaper Making.

Sandpaper is made by spreading sand or " garnet " on paper smeared

with glue, and drying the product over steampipes. " Garnet " is a fine

gravel obtained in the Adirondacks. It is ground, sifted and graded by

machinery provided with hoods and exhaust pipes; but in the only fac-

tory of this kind visited there was, in spite of the working of a 48-inch
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exhaust fan, to which the pipes are connected, a great deal of fine dust

in the air. Those exposed to this dust are urged to wear respirators,

but they prefer not to do so; and, in spite of their refusal, all of the

80 or 90 employees appear to be in good health. The lighting and ven-

tilation of this establishment may be rated as only fair.

Stone Cutting.

The stone-cutting industry is justly classed as one of the dangerous

trades. It requires of its followers great strength, for the hammers are

heavy and the blows are struck with considerable force, and good workers

work fast. In the processes which do not involve the use of hammers,

but of machine tools, the work is very laborious, and is not suited to

those of poor physique.

It is preeminently a dusty trade, and the workmen are, therefore, ex-

posed to the danger of inhaling nonabsorbable and irritating particles

of mineral matter. Accidents to the eyes from flying chips are also very

common, but they are generally less serious than those due to fragments

of steel from the tools employed.

Of the various kinds of stone dust, granite is regarded as more injuri-

ous than marble, and soapstone the least of all; but different granites

vary in this particular, some yielding a much finer dust than others, on

account of differences in texture.

The greatest amount of dust comes from the surfacing machines,

which are operated with compressed air. The tool is either a large

hammer or an instrument which presents four smaller separate faces.

Sometimes a bushing hammer, made of thin, chisel-like blades bolted

together, is used; this creates the finest dust of all.

The men who operate the surfacing tools rarely wear masks, but many

chew tobacco and spit, in the belief that the practice serves to protect

them from the effects of the dust to which they are exposed. Some pro-

tect themselves from flying chips by means of wire screens placed about

the hammer; some wear wire masks and some wear glasses. By a union

regulation, surfacing is done in the open sheds in the }
rard.

While the operation of smoothing cannot be done by the wet process,

on account of clogging of the tools with the pasty material which would

thereby be produced, polishing is cond^^cted with the application of

water, which prevents the evolution of dust. The sawing of granite and

marble into slabs is conducted ordinarily by the wet process, and is there-

fore unattended by dust; but soapstone sawing and cutting for joints is

frequently done dry, and with the evolution of much fine dust. Turning

in lathes is conducted in the wet way, and is dustless.

In general, the granite-cutting business is conducted in large, open
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sheds, some of which have roofs which can be lifted; but even there and

in the open yards the workmen are exposed to clouds of dust, especially

those who operate the pneumatic tools. Work on marble and soapstone

is, however, conducted in doors in the few establishments found.

" Stone cutters' consumption " is very common, especially between the

ages of forty and fifty; and it is a well-established belief among those

employed that it is the careless and those who indulge in alcoholic bev-

erages who, as a class, are most likely to become infected.

Of 343 deaths which occurred in the city of Quincy among stone cut-

ters during a period of about sixteen years, no fewer than 142 (41.4 per

cent.) were due to pulmonary tuberculosis, 41 (12 per cent.) to other

diseases of the lungs, 44 (12.8 per cent.) to diseases of the heart, 24 (7

per cent.) to violence and 92 (26.8 per cent.) to all other causes. Ex-

cluding accidents, the percentage due to tuberculosis was 44.5. These

statistics show even more strikingly than those quoted in the report sub-

mitted two years ago the dangerous character of this occupation. Therein

it appears that, of a total of 30,000 deaths among stone cutters, tuber-

culosis was the cause in 28.57 per cent. It must be said, however, that

the average age at death of the victims of the disease in this industry, so

far at least as the Quincy records show, is somewhat high (47.8 years),

but it is to be borne in mind that the calling is one which is not open to

the naturally weak, and that many of those who become • incapacitated

through infection drift into other lines of industry in which physical

strength is not so essential, and hence at death are' not returned as be-

longing to this class.

In the course of this inquiry there were visited 85 establishments de-

voted to this industry, and employing about 2,600 men : 5 in Boston, 4

in Milton, 5 in Milford, 68 in Quincy and 3 in Eockport. As stated,

most of the work is done in the open air, or in sheds with open sides and

movable roofs; but under the best of conditions, where the operations are

conducted necessarily without the use of water, there exists the danger

of dust inhalation, which apparently cannot be reduced by means of

appliances commonly used in in-door, dusty occupations. Unless the

workmen can be induced to protect themselves against dust inhalation by

the use of respirators, which aids to maintenance of health are declined

commonly by reason of the discomfort which their employment entails,

there appears to be little hope of removing this industry from the list of

dangerous trades.

In a large number of the yards and sheds visited a considerable pro-

portion of the employees showed various evidences of impending or ex-

isting ill health.
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Glass Cutting and Polishing.

Operations which cause glass dust in the air are recognized as especially-

dangerous to health, such dust being quite as irritating as steel dust,

if not more so. This being the case, glass cutting and polishing are con-

ducted with a minimum of danger in the wet way.

In cutting, the pattern is marked out with red lead or with graphite,

and then the object is held against a rapidly revolving steel wheel upon

which fine quartz sand and water are dropped continuously, or upon a

wheel of fine emery and corundum. When the pattern has been cut out,

the glass is plunged into hydrofluoric acid in lead tanks, connected with

the exhaust pipe of a steam-propelled blower. This smooths the cut

surfaces, but acts on the uncut parts to such an extent as to make polish-

ing necessary. This is done with pumice or rotten stone and water or

oil on revolving brushes, and putty powder or rouge and wax on wooden

wheels. The use of oil or water serves to prevent dust, and the employ-

ment of wooden shields protects the worker from being spattered with

the mixture of water or oil and glass powder and other materials thrown

off in the process.

For successful work good light is very necessary, and in this respect all

5 of the establishments visited were found to be beyond criticism. The

conditions as to ventilation and toilet arrangements were found to be

equally commendable.

All cutting and polishing is done by the wet method, and in no in-

stance was any dust perceptible.

In 2 of the establishments in which glass blowing also is carried on

the employees are necessarily exposed to high temperatures and to the

possible danger which resides in the use of blowpipes, which are intro-

duced indiscriminately into the blowers' mouths. Otherwise, no objec-

tionable features were noted.

The number of persons employed in the several factories ranged from

about 30 to several hundred. As a class, they appear to be of a rather

high order of intelligence and to enjoy good health.

Manufacture of Optical Lenses.

In the larger of the 2 establishments visited where optical goods are

manufactured, about 600 persons are employed; in the smaller the number

of employees is below 50. In both places lenses are ground by machines

with the aid of rouge (iron peroxide), but, as the grinding is done by the

wet process, no dust is created. The use of rouge on cloth polishing

wheels, however, gives rise to a certain amount of dust, which covers the

hands, clothes, and to a considerable extent the faces of the polishers, in
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spite of hoods and exhaust fans. In the larger a laundry is maintained

for supplying the operatives with clean overalls.

In both establishments the light and ventilation are good and the

sanitary arrangements are satisfactory, and in both the operatives appear

to be in good health.

Manufacture of Machinery, Machine Parts and Metal Supplies.

In the manufacture of machinery and metal supplies there are several

operations which involve exposure to dust fumes, vapors or extreme heat.

These include making castings, cleaning and smoothing, grinding and

polishing, and scaling.

Casting.— In casting iron and brass the workmen are exposed to ex-

treme heat; and in the case of brass to heavy fumes, which are evolved

as soon as the molten metal begins to be poured into the moulds.

Cleaning and smoothing Castings.— Castings are cleaned and

smoothed in various ways : by means of emery wheels and revolving wire

brushes, by being rotated in " tumblers " or " rattlers," by chipping with

pneumatic chisels and by means of a sand blast.

The use of emery wheels and revolving wire brushes gives rise to much
dust, and, if the wheels are not equipped with hoods and fans, the air

becomes thick with it. Some operatives wear glasses to protect their

eyes from the escaping dust.

In the use of the sand blast the operative wears a canvas hood and

mask resembling a diver's helmet, and is supplied with air through a

small pipe which enters at the top. Booms where this work is done are

filled with flying sand and dust, the greater part of which, in some estab-

lishments, falls between the iron pipes, of which the floor is constructed,

to the rooms below.

When castings are smoothed by being rotated in " tumblers " or

" rattlers," unless these are tightly built or equipped with hoods and

blowers, much dust and dirt are given off.

Scaling.— In the removal of scales castings are wet with dilute

sulphuric acid. The fumes arising in this process and while the castings

are draining are very distinctly irritating to the nose and throat. Small

castings may be dipped into a tank set into the floor, but larger ones are

wet by having the acid thrown over them on the floor, which latter is so

constructed as to permit the excess of acid to drain back into the tank.

Grinding and Polishing. — In these processes the amount of -dust

which arises varies according to the kind of work and provisions made

for dust removal. Light polishing on emery wheels equipped with good

hoods and adequate exhaust ventilation gives rise to but little dust;

while heavy grinding on large emery wheels may create a great deal, in



520 STATE BOARD OF HEALTH. [Pub. Doc.

spite of the best of hoods and most powerful of blowers. Automatic

grinding machines, completely enclosed and well equipped with hoods

and blowers, expose the workmen to little or no dust.

Enormous amounts of fine steel and emery dust are given off in the

grinding of "tops and flats" (surfaces, either curved or flat, covered

with stiff steel wires like a brush), unless the emery cylinders used are

adequately equipped with exhaust ventilating appliances.

While the nature of some of the processes is such as to warrant classi-

fication of this industry with the dangerous trades, the conditions under

which the work is done are very largely responsible for the injurious

effects on the health of the employees, and these conditions are to a con-

siderable extent avoidable or at least susceptible of improvement.

Factories visited.

The 24 establishments included under this heading are divided as to

the character of their products as follows :
—

Cotton machinery (Hopedale, Lowell, Whitinsville, Taunton and Fall

River), ..... 6

Tanners' machinery (Peabody), 2

Paper machinery (Fitchburg and Worcester), ...... 3

Shoe machinery (Beverly),.......... 1

Drilling machinery (New Bedford), . . 1

Confectioners' machinery (Springfield), ....... 1

Sewing machines (Orange), ......... 1

Rivets, screws, bolts, nails, tacks (Quincy and Worcester), . . . .3
Valves and hydrants (Boston and Holyoke), ...... 2

Miscellaneous (Boston, Canton, Taunton and Worcester), . . . .4

The number of persons employed in these factories ranges between

12,500 and 15,000, and of this number more than half are engaged in

making cotton machinery.

Light and Ventilation. — In these 24 establishments the light varied

in the different departments from good to moderately or distinctly bad,

but in none was it found to be generally poor or bad.

With two exceptions, the ventilation of rooms other than those in

which processes are conducted which give off dust or fumes was found

to be at least fair. In one there was no provision for fresh air, and the

air was distinctly foul; in the other the air introduced was the heated,

already foul air of another department.

In the departments in which ventilation and good light are most

necessary, namely, those in which dust and fumes are given off, one or

the other was found commonly to be lacking. Adequate ventilation and
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suitable devices to promote the removal of vapors, fumes and dust would

go far in removing this industry from the category of occupations dan-

gerous to health.

Following are some of the objectionable conditions observed in the

cotton machinery establishments :
—

Casting Brass.— In one instance the only escape for the gases and

fumes is by way of the doors and windows, there being no roof ventilation.

Tumbling Castings.— In one place some of the tumblers are provided

with blowers and good exhaust draft, and create practically no dust;

while others not so equipped give rise to considerable dust, to which 70

men in a badly lighted basement are exposed. The conditions here are

in marked contrast to those obtaining in another establishment, where

the tumblers are of very tight construction, adequately ventilated by

fans, and productive of no dust whatever.

Grinding and Polishing.— In one room 28 emery wheels and grind-

stones are in use, the latter provided with heavy iron hoods which cover

them almost completely; but the emery wheels, being quite unprotected,

cause the air to be exceedingly dusty. %In another, occupied by TO work-

men, there are 25 emery wheels which formerly were equipped with

hoods and large-sized exhaust pipes, most of which have now, however,

been removed. The air of the room is exceedingly dusty, and about one-

tenth of the occupants look pale and sickly.

Grinding " Tops " and " Flats."— In one place the emery cylinders

are not provided with hoods; the amount of steel and emery dust in the

air is very great. All of the men look pale and sickly, and all complain

of the irritation of the air passages by the dust.

Dipping Castings. — In one place this work is carried on in a badly

lighted basement room, and all of the 7 occupants appear to be in bad

physical condition.

Cleaning and smoothing Castings.— In a poorly lighted room, in

which 12 emery wheels are without any sort of dust-removing apparatus

whatever, 25 men are engaged in the dirty, dusty work of "snagging"

or " chipping."

The 2 tanning machinery factories showed but few objectionable con-

ditions. Both' are fairly well lighted and ventilated, and the employees

look healthy. The brass foundry of one is low studded, and lacks suitable

means for the escape of smoke and fumes; but the tumblers are of very

tight construction, and are situated out of doors.

In one a few emery wheels are unprovided with hoods and blowers.

The 3 paper machinery factories visited are well lighted, and in gen-

eral at least fairly well ventilated. The employees look healthy. In one

factory the type of tumbler used is such as to merit especial mention,
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because of its generous proportions and effective dust-removal apparatus.

The machine shop departments are above the average in all respects, but

the brass foundry is not ventilated. The brass foundry of one of the

others is reasonably well ventilated, bnt the fumes which come off in

clouds during casting are very troublesome and do not pass readily away.

In the other factories of this class the conditions observed were mainly

commendable. Those which were found to be objectionable include the

following :
—

Brass Casting.

A. A very large amount of coal gas gains access to the casting room,

owing to defective draft. This is very troublesome to the men working near

the furnaces.

B. The air of the brass foundry is heavy with fumes, especially in winter,

no mechanical ventilation being installed. The 8 men at work assert that they

have occasional attacks of poisoning ("brass founders' ague"), which they

treat by remaining at home and " sweating it out of the system."

Cleaning Castings.

A. Tumbling castings in a poorly lighted, unventilated room, the air of

which is filled with dust and plumbago from the castings. The 8 men present

are black with this dirt.

B. Room, with 6 occupants, so thickly filled with dust and dirt that even

the four or five gaslights (the sole means of lighting) cannot be distinguished

across the room, "and a man cannot be made out at a distance of four feet.

The dust and dirt come from ten loosely constructed tumblers. Means of

ventilation: a few small openings in the roof, two small windows and a door.

In the same establishment, a room with 40 occupants is very badly lighted,

and, in spite of blowers and dust flues, is filled with emery and other dust.

Also, an attic room, occupied by 9 men, is badly lighted, foul and exceed-

ingly dusty, in spite of hoods and blowers. Chipping and snagging is done

in an exceedingly dusty, badly lighted room, in which there are 12 emery

wheels without hoods or blowers.

Dipping Castings.

In one establishment the eastings are dipped in a small, badly lighted, un-

ventilated room, the air of which is exceedingly disagreeable from concentra-

tion of the fumes.

A Model Establishment.

Following is a partial description of a model establishment in which are

employed many hundreds of men : The comfort of the employees is carefully

looked after. The rooms are light, and not crowded. Lunch rooms are pro-

vided, and food can be purchased at reasonable prices, or it can be brought

in, as desired. A series of bath rooms is provided for men, and another for



No. 34.] FACTORY CONDITIONS. 523

women. The toilet rooms are large, clean, light and properly ventilated. The

iron foundry is very high; it is light, and amply ventilated through the roof.

The tumblers and emery wheels are provided with hoods and blowers which

are effective, and there is practically no dust. The rooms in which castings

are dipped are properly ventilated, and all fumes are effectively removed.

All of the machinery is well protected.

Iron and Steel Foundries.

Of 14 iron and steel foundries in which castings of all sorts are made,

situated in Boston, Chelsea, Dighton, Fitchburg, Greenfield, Lawrence,

New Bedford, Orange, Springfield and "Worcester, 7 showed generally

poor conditions as to light, ventilation and dust removal. One showed

commendable conditions throughout. This establishment employs 250

persons, in well-lighted, adequately ventilated and practically dust-free

rooms, and is engaged in the manufacture of elevators. Another, in

which 150 men are employed, in a well-lighted, and, apart from dust,

adequately ventilated building, has a department in which the castings

are sand-blasted, which is so heavily impregnated with flying sand that

it is impossible to see across the room even in bright sunlight. The sand

gets into the mouth, nose and eyes, and the employees suffer considerably

from soreness of the last-mentioned organs. In another, in which about

1,500 employees are engaged in the manufacture of pumps, each sand-

blast room has small windows at the top, openings in the roof, and a

large flaring hood in the center, with upward-suction draft. The cast-

ings are placed under the hood and the sand-blast is played on them, the

operatives wearing helmets with fine wife inserts to protect the eyes, and

cloths underneath the helmets to protect the nose and mouth.

Stove Foundries.

Of the 9 stove foundries visited, in Chelsea, Fitchburg, Gardner, Hyde

Park, Taunton, Watertown and Westfield, 4 presented moderately bad

and 1 distinctly bad conditions, while 1 was found to be conducted under

conditions which may be regarded as sanitarily ideal. This establishment

employs about 1,200 men, in well-lighted and adequately ventilated

buildings. The room in which castings are cleaned and tumbled is large,

light and airy, and has a tight cement floor. In the polishing room the

emery wheels are well equipped with hoods and exhaust ventilation; but

the men, unmindful of the protection provided, habitually remove the

hoods, and become covered with emery and iron particles. The brass-

casting room is very high studded, and is ventilated so well that the

fumes and vapors are rapidly removed. The iron-casting department,

occupied by 300 men, is very large and of good height, and is very effi-
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ciently ventilated. A large wash room, with cement floor, lockers, hot

and cold running water and numerous shower baths, contributes greatly

to the promotion of personal hygiene and comfort of the emplojrees.

Among the other establishments of this class, 4 are poorly lighted in

most departments, the tumbler rooms and polishing departments are ex-

ceedingly dust}', and most of the emery wheels are unprovided with hoods

and mechanical exhaust ventilation. Another employs 275 men, in low-

studded, poorly lighted, unventilated buildings, in which there is no

attempt to remove the dust arising from the processes of polishing and

buffing by hoods and exhaust ventilation. In the. tumbling room the

dust is so thick that objects a few feet distant cannot clearly be made

out. Many men refuse to work in this establishment in the hot months,

on account of the excessive heat and general discomfort.

Brass and Iron Foundries.

Six establishments of this class, situated in Fall Eiver, Fitchburg,

Gardner, ~N"ewburyport, Pittsfield and Woburn, were visited, and in 3 of

them the work of cleaning castings by scratching and tumbling was

found to be done in small, poorly lighted and ill-ventilated rooms. In 2

the brass-casting departments were found to be unprovided with roof

ventilation, and the rooms were heavy with fumes; but in 2 others the

light and ventilation were most commendable, and in 1 of these there is

good roof ventilation, and the furnaces in which the composition is

melted have special flues and exhaust fans for the removal of smoke

and fumes.

Brass Foundries.

With few exceptions, the conditions as to light, ventilation and pro-

tection from dust observed in the 35 brass foundries visited, in Boston,

Fitchburg, Williamsburg, Holyoke, Lawrence, Lowell, jSTew Bedford,

Orange, Peabody, Salem, Springfield, Westborough, Westfield and

Worcester, were very satisfactory. In one establishment 5 men were

found to be exposed to very irritating fumes, which escaped slowly by

the windows; in another 30 men were similarly exposed in a room of fair

size, but with no means of ventilation ; in several others a smaller number

of men were at work in rooms with no outlets for fumes.

The Cutlery and Tool Industry.

From a sanitary point of view, the one important part of this industry

is the reduction of the surface of the article in process of manufacture

from the roughness of the original casting to the smoothness and bril-

liancy so necessary and desirable in the finished product. This involves
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successive treatment by wet grinding, dry grinding on emery and corun-

dum wheels, and polishing with rouge on buffing wheels. Each of these

processes, even that of wet grinding on large, coarse and finer stones,

causes to be cast into the air large amounts of fine dust, made up of

very fine particles of steel and of the abrasive substance. In establish-

ments properly equipped and conducted, provision is made to reduce the

danger of this dust to a minimum by means of hoods connected with a

system of exhaust fans or blowers. In spite of the precautions taken to

protect their health, a very large proportion of grinders recklessly remove

the hoods, and thus expose themselves unnecessarily to this especially

dangerous form of dust. They assert that they prefer freedom of move-

ment, with dust, to the protection afforded by hoods.

Concerning the dangerous nature of this calling there is no dispute.

It is notoriously one of the most dangerous of trades, the prevailing

disease among its followers being tuberculosis, which among this class is

known as " grinders' asthma " and " grinders' rot." The employees

readily admit that grinding and polishing are dangerous, but they do not

agree as to which of the two is the more dangerous.

The workmen are not, as a class, long-lived; indeed, the nature of the

work is not compatible with longevity, and a person entering upon it in

middle life is unlikely to follow it many years. Whatever the age at

which the trade is taken up, a man in sound health who has followed it a

few years is an acknowledged rarity. A study of the death returns of

the city of Northampton, which is one of the centers of this industry,

for the past twelve years, yields facts which can be interpreted in only

one way. During this period tuberculosis is given as the cause of death

in no less than 54.5 per cent, of those whose occupation is indicated by
u grinder " or " polisher," and in 45.4 per cent, of those designated gen-

erally as " cutlers; " and, of the latter, 36.4 per cent, died of pneumonia.

Taken together, the " grinders," " polishers " and " cutlers " returns

show that, during this period, diseases of the lungs were responsible for

72.73 per cent, of their mortality. As was shown in the preliminary

report on this industry, the tuberculosis death rate for cutlers in North-

ampton is four times as high as that for the entire adult male population.

Twenty-eight cutlery and tool-making establishments were visited.

These are widely scattered, but the majority are situated in the western

half of the State. The places visited vary in size, from those employing

less than a half-dozen to one employing about 250.

In general, the light was noted as fair or good ; but the ventilation was

observed in many rooms to be very defective, while in others it was noted

as adequate.

Of 3 establishments engaged in the manufacture of machine knives, 2
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were found to be well lighted and properly ventilated, and the wheels

equipped with efficient hoods and blowers. In a basement room of the

other were found 4 large emery wheels not provided with blowers, and

the air was very dusty.

Of 2 engaged in making saws and machine and belt knives, 1 has

effective blower ventilating apparatus, and is only slightly dusty; the

other is not so equipped, and the men are much exposed to dust.

Eight small shops devoted to saw filing and cutlery grinding presented

no objectionable features.

Two razor factories showed objectionable conditions. In one is a room

containing between 20 and 30 emery wheels without blowers; the air

was full of emery and steel dust. The other occupies a large, new build-

ing, which is well lighted excepting in the basement, where 40 girls are

emplo}'ed ; and adequately ventilated excepting in two buffing and polish-

ing rooms, in which 19 men and 4 boys are exposed to considerable dust.

Of the remaining cutlery establishments of various sizes, 5 are prop-

erly lighted and adequately ventilated, and present no objectionable

features. In 4, which employ respectively 62, 66, 37 and 250, hoods are

provided; but the employees remove them, in order to see better and to

have more freedom of movement, and the grinding and polishing depart-

ments are consequently very dusty. In the largest of these the hoods are

removed in spite of orders to the contrary, and the 36 occupants evince

no interest in this danger to their health. In other departments of this

same factory there is much dust, in spite of efforts on the part of the

proprietors to reduce its amount.

Four establishments, one small and unusually clean and well kept,

one employing 89 men, another employing 27 and the fourth employing

11, have no hoods over the emery wheels, and this is their only objec-

tionable feature. They are naturally dusty.

In all of the factories of this class the machinery was found to be

effectively guarded, and the water-closets to be in at least fairly clean

condition.

Of this industry it may fairly be said that, even where employers

show a commendable inclination to safeguard the health of their work-

men, a large proportion of the latter show a reckless disregard of their

own interests.

Manufacture of Agricultural Tools and Implements.

In the tool and agricultural implement industry the processes fol-

lowed in making the metallic parts are essentially the same as in the

manufacture of machinery and machine parts; but in addition to these

are several which enter into the making of handles of hard wood. A
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wood called " coca-bola " is considerably used, and its dust is peculiarly

pungent and irritating, causing coryza and not infrequently troublesome

dermatitis. Some persons suffer from coryza for a week or two, and

then become accustomed to the dust ; but others never acquire such im-

munity, and are obliged to discontinue work in this department. Wood
alcohol varnishes are commonly used on the handles, and give off their

characteristic fumes.

Twelve factories, situated in Athol, Boston, Fitchburg, Greenfield,

Holyoke, Easton, Montague and Worcester, and. employing approxi-

mately 1,000 men, were found to be generally well lighted, and, apart

from dust, fairly well or adequately ventilated. In each factory the

employees, with few exceptions, and these in the departments where the

dust is most abundant, appeared strong and healthy. Not one factory

presented even moderately bad general conditions, and in 3 the condi-

tions were found to be sanitarily ideal, the rooms being well lighted and

thoroughly ventilated, the polishing and buffing wheels provided with

efficient hoods and blowers, and the acid dipping rooms with hoods and

good exhaust ventilation.

Manufacture of Firearms, Bicycles, etc.

Seven establishments, devoted to the manufacture of firearms, bicycles

and skates, were visited, in Chicopee, Fitchburg, Springfield and Worces-

ter. In the majority of these the light and ventilation were found to be

good, but in certain departments, where the polishing of metal and

wooden parts is carried on, the amount of dust in the air was found to

be excessive. In one of the factories the only objectionable conditions

observed are the exposure of 16 men, working in a room 40 by 45 feet,

to large amounts of very fine black walnut dust; and the exposure of 12

men in the steel-bluing room, 40 by 30 feet, to the fumes of burning

charcoal. In another not only was there considerable wood dust, but

three of the emery wheels were unprovided with blowers and exhaust

fans, so that there was emery and steel dust in addition.

In one establishment, in which the light and ventilation are poor and

in which the grinding and polishing rooms are so dark as to require the

use of illuminating gas all day, the dust was observed to be adequately

removed by means of mechanical ventilation; but in the buffing rooms

there was much rouge and other dust in the air, in spite of the hoods

and blowers.

In another establishment the hoods and exhaust fans were found to be

not wholly efficient in removing black walnut dust, nor in preventing the

escape into the air of emery and steel dust.

In one establishment, of considerable size, every condition observed
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was found to be worthy of commendation. The light and ventilation are

good. The buffing wheels are well equipped with hoods and blowers,

and they give off practically no dust or lint. There are the best of

modern washing facilities, toilet arrangements and clothes lockers.

Galvanizing Iron.

In galvanizing, the iron is first " pickled " in a vat of weak acid

(hydrochloric and sulphuric), which removes scales and prevents oxida-

tion during the next process,— that of immersion of the pickled iron

in a tank of molten zinc. As soon as the two metals come in contact,

acid fumes are given off, and frequently cause considerable discomfort,

which is greatly augmented by the dense fumes which arise from throw-

ing sal ammoniac into the zinc before and during the withdrawal of the

iron. These fumes are so irritating to some, especially those with bron-

chial troubles, that they are obliged to discontinue the work.

Of 3 galvanizing establishments visited in Boston, 1 was found to be

poorly ventilated and badly lighted, but the other 2 presented no objec-

tionable conditions, the ventilation being so effective that the fumes are

drawn off through air shafts with great rapidity. The workmen in all 3,

about 60 in all, appeared to enjoy good health, and asserted that, beyond

sneezing and coughing at times, they suffer no inconvenience or dis-

comfort.

Wire and Wire Cloth Making.

In the open-hearth steel department of a wire-drawing establishment

the men are exposed to extreme heat, and heat exhaustion is said to be

the commonest accident in summer. The work of pouring the molten

steel is necessarily in charge of men of a high order of intelligence,

capable of determining when a furnace is " ready to pour." The steel

ingots when ready are rolled into long bars of 'much smaller width and

thickness, and the workmen are protected as much as possible from the

heat by metallic screens over which water is kept trickling.

In the operation of wire drawing considerable lime dust gets into the

air, lime being put on the wire to prevent it from rusting. This depart-

ment is interesting mainly from the point of view of accidents, the most

frequent of which are the result of getting the fingers caught between

the wire and drum in drawing from the block; but other more serious

accidents, such as fracture of the bones of the leg, punctured wounds

of the breast and other parts, sometimes occur. These are caused in

some cases through inexperience in the work, and in some by careless-

ness; but in the majority of cases they are not due to lack of ordinary

care on the part of the injured, nor to negligence on the part of any

other person.
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After the wire is hardened by being rim into crude oil it is passed

through kettles of molten lead inside the tempering furnaces, and is

then finished and wound for shipment. From the tempering furnaces

dense blue fumes arise, and envelop the men whose work it is to feed

and tend them. Occasional cases of lead poisoning occur in this depart-

ment. In one establishment, one employee of five years' experience

shows the characteristic blue line of lead poisoning on the gums; and
another, of fourteen years' experience, in the same room, has a history

of " wrist-drop " and other evidence of chronic poisoning. Efficient

mechanical ventilation is most necessary in this work, but it is not

always provided.

In annealing and pickling, hot, very weak sulphuric acid contained in

large vats is used. These vats are sometimes covered with hoods, some-

times not.

Sulphate of copper is used for coppering the wire, and is employed in

different strengths. One man, who has followed the work of this de-

partment in one establishment for twenty years, asserts that he is in

good health, but his appearance testifies otherwise; and a greenish line

is observable in the gums, where the blue line is seen in cases of chronic

lead poisoning.

In the operation of galvanizing, the wire is passed first through com-

mercial sulphuric acid, then into a weak solution of " spent " hydro-

chloric acid, and finally through molten zinc. The fumes from the

hydrochloric acid are abundant and strong.

In making wire cloth and netting and fencing, wire is first rolled on

spools and drums to form the warp, and then the weaving is done on

heavy looms.

Japanning is done in a suitable tower, the cloth passing from the rolls

through a trough of japan, and as it emerges being subjected to the

action of a blower; then passing upward through several stories, where

it is dried by steam heat, and finally descending on another side to be

wound again into rolls.

In one establishment, where 2,500 men are employed, the lavatories

are very small and inadequate. In one sink room there is neither hot

water nor soap, and the water-closets are dark and dirty in the extreme.

In pleasing contrast are the wash rooms and water-closets of a smaller

corporation, which employs about 200 men. All are well ventilated,

clean and light. The closets are of the best modern construction, and

the sinks are provided with running water, both hot and cold.
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Manufacture op Insulated Wire.

In the manufacture of insulated wire, the wire covered with rubber

is placed in metallic containers with powdered chalk, which is used to

prevent the coils from adhering to each other. The containers are made

to revolve by hand power on ball-bearing tables, and as they revolve the

wire is unwound and removed, and at the same time the chalk dust is

scattered in all directions. The coils of wire are then put into a vulcan-

izer and exposed to steam heat at 270° F. for five hours or longer, at

the expiration of which time they are removed.

The manufacture of insulated cable is conducted by practically the

same process. In the one establishment of this sort visited, wherein are

employed 250 to 275 persons, the light, ventilation and sanitary appli-

ances are of the best, and the machinery is properly protected.

Manufacture of Electrical Apparatus.

Under this heading are included electrical switchboards, meters, tele-

phones, registering devices, etc.

The largest of the establishments visited gives employment to 3,000

or more persons, who operate in two sets of very large brick buildings,

in which a very large number of processes are carried on. In the great

majority of these processes there are no necessarily insanitary conditions.

In the department where castings are cleaned by means of the sand

blast, a number of the employees, who wear glasses, masks and canvas

shields or aprons to protect themselves from the flying sand, look pale

and suffer somewhat from inflammation of the eyelids, due to the very

fine particles of sand which fill the air. The tumblers are equipped with

blowers, which appear to be very effective in carrying away the dust.

In two of the emery polishing rooms, respectively 40 by 25 feet and 150

by 50 feet, although the emery wheels are connected with blowers and

hoods, the air is filled with emery dust. Both rooms are also very poorly

lighted. In one of the buffing rooms, although most of the dust is

carried away through exhaust pipes, some rouge is perceptible in the air.

In one room, in which castings are cleaned by means of acids, there are

hoods over the tanks, with mechanical ventilation, by means of which the

fumes are very adequately removed.

The brass foundry, in which about 65 tons of brass are cast monthly,

is exceedingly well ventilated, and is a model building for the purpose.

In the japanning rooms, where metal parts are dipped into or painted

with japan, and allowed to drain off before being baked, there is a strong,

disagreeable and somewhat irritating smell, due to the japanning solu-

tion ; and in another room, in which 6 children between the ages of four-
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teen and eighteen are engaged in dipping metal parts into lacquer, there

is a strong odor as of wood alcohol.

Concerning other features of this establishment little need be said,

the conditions throughout being at least fairly commendable.

The establishment second in size gives emp^mient to about 1,000

men and 75 women, in light and thoroughly ventilated buildings, in

which all of the conditions may be rated as good. This establishment

provides a large, attractive lunch room, which is used by a very large

proportion of the employees.

The foundry is very large and open, and is from 50 to 75 feet in

height.

The emery polishing rooms are so well equipped with hoods and fans

that only a very slight amount of dust is perceptible.

In the japanning department the work is done with the exercise of so

much care that little discomfort is occasioned.

The establishment third in extent occupies a number of buildings, in

which the light varies from good to poor, and the ventilation is assisted

by hoods and exhaust fans. Most of the conditions observed are com-

mendable, and only a small proportion of the 400 employees, and these

chiefly young girls and women, appear to be in poor physical condition.

The remaining smaller establishments are well lighted and ventilated;

the emery wheels have efficient hoods and blowers, the general conditions

are commendable and the employees look healthy.

Manufacture of Surveyors' Instruments.

In the 2 establishments devoted to the manufacture of surveyors' in-

struments, in which together somewhat more than 100 persons are

employed, the general conditions as to light, ventilation and sanitation

were noted as good. In both the acid dipping of brass parts is con-

ducted under good-sized hoods, which are efficient in carrying off the

fumes. In both establishments the lacquering is done by women, but

the lacquer is made with grain alcohol instead of wood alcohol. There is

practically no grinding or polishing by machinery, most of the work

being cut with tools or smoothed with a file and emery cloth. Occa-

sionally some parts are polished on cloth wheels, but this is done too

infrequently to merit much attention.

Manufacture of Watches.

In the manufacture of watches, although a very large number of

processes are carried on, there appear to be very few which involve any

exposure to unhygienic influences that are worthy of much consideration.
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The work is mainly very fine work, requiring sharp eyesight and unusual

manual dexterity.

In a very large watch-making establishment it was noted that the

principal objectionable feature is one which is not inherent to the in-

dustry, and far from necessary, namely, overcrowding. For example:

one room, 185 by 24 by 10 feet, is occupied by 142 men, women and

girls, and by large numbers of machines which take up considerable

room; another room, 180 by 24 by 10 feet, is occupied by 132 men,

women and girls, under the same conditions. In some of these large

rooms it is most important to exclude dust, and therefore free ventila-

tion from the outside is impossible; and, in consequence, the large num-

ber of persons present cause the air to be distinctly foul.

All of the rooms in which grinding and polishing machines are op-

erated are very adequately ventilated by exhaust blowers, and no dust is

perceptible in the air. In some of the rooms the grinding is done by the

wet process.

In one small room, where one man treats dials with nitric acid, nitrous

fumes are quite strong. In another, in which enamel is sifted and

ground by one man, there is much fine dust, and the occupant wears a

sponge over his nose; but the emery dust causes a condition of inflam-

mation of the conjunctiva?. In another small room there is a strong

odor of benzine, from the washing of small parts in washing machines

containing that substance. In a number of other rooms fumes of ben-

zine are observed to a greater or lesser extent.

In a number of rooms potassium cyanide is used with acid and alcohol

in a process of cleaning small parts. This process is conducted under a

hood equipped with a blower, and the fumes are effectively removed.

File Cutting.

In the manufacture of files the workmen are exposed to a double

danger, namely, exposure to metallic dusts and contact with metallic

lead. The best files are cut by hand, no machine having as yet been

invented which can produce their equal. The blanks are first ground

smooth with the aid of stones, and in this operation considerable mineral

and steel dust is caused. During the process of cutting the file lies on a

base of lead, and the lines are cut by a chisel struck by a heavy hammer.

The leaden bed offers sufficient resistance, while at the same time it is

sufficiently yielding to prevent a sharp recoil. As the file is cut it is

constantly brushed off, usually with the hand, which thereby becomes

to a certain extent coated with very fine particles of lead, and the air

becomes more or less impregnated with lead and steel dust. A common

habit of file cutters in manipulating the file is to wet the finger and
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thumb with the tongue, thus conve}ring to the mouth particles of lead,

which, through the acts of conscious and involuntary swallowing, gain

access to the stomach. The work is very laborious, and the attitude

which the workmen are obliged to assume is one which does not admit of

normal respiratory movements, since they sit at a bench and stoop over

the file.

The workmen of this class are notoriously careless, and are inclined

to reject the idea that their calling is not free from danger; but, al-

though in the establishments visited an occasional workman was ob-

served to be pale and sickly in appearance, it must be admitted that as a

class they looked well and strong.

Five shops of this class, employing from 5 to 70 persons (150 in all),

presented reasonably good hygienic conditions. All showed fairly good

ventilation, and but 2 were not well lighted. In 2, employing respectively

8 and 60 workmen, considerable dust was perceptible in the air.

The Jewelry Industry.

The manufacturing jewelry business in Massachusetts is for the most

part centralized in an area which includes the adjoining towns of Attle-

borough, North Attleborough, Plainville, Norton and Mansfield. In

Attleborough it gives employment to between 6,000 and 7,000 persons,

in North Attleborough to between 4,000 and 5,000, and in the other

towns mentioned to hundreds more. In Attleborough the number of

establishments visited was 57; in North Attleborough, 38; in Plainville,

5; in Norton (Chartley), 3; in Mansfield, 2. Outside of this area, the

only establishment visited was 1 in Leominster. The great majority of

the employees are native born, Irish, and French Canadians, in the

order given. Generally speaking, they are a sober, industrious and in-

telligent class, and a large proportion of them own their homes. Many
of them are persons of good education, and their homes show abundant

evidence of taste and refinement. In general, their appearance is

healthy, and many who have followed the industry for twenty and more

years speak of the work as being entirely consistent with good health.

In this industry the processes conducted are necessarily numerous,

but for the purpose of this report only a few of the most important need

be described.

Whatever the kind of jewelry to be made, the basis is what is known

as " flat stock," made by " sweating on " bars of gold, usually of 12

carats, to bars of the same width of brass. The bars, with silver solder

interposed, are clamped together and heated in a gas furnace to a cherry-

red heat, when they unite. The resulting bar can be rolled to any desired

thickness, the gold spreading equally with the brass, so that when down
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to .005 the stock assays the same as the bar before rolling. From this

" flat stock " both tubing and wire may be made, from which are manu-

factured chains of all descriptions, bracelets, slides and ornaments of

various kinds.

In making such an article as a fob top, which may be taken as a type,

a piece of flat stock is struck with a steel die according to the pattern

desired, then taken to a press and cut out in a steel cutter. The several

parts are next put together and soldered into the desired shape, the plate

being coated with boric acid before the application of the solder, in order

to oxidize the surface and keep it from turning green. After soldering,

the piece is placed in a " pickling " solution, which consists usually of a

solution of sulphuric acid of about 20 per cent, strength, but it may be

as weak as 5 per cent. This removes all of the boric acid. As the pickle

gives off no fumes, even though it is used hot, this work is done with

entire safety in the open room.

The piece is next polished with cotton cloth wheels and bristle brushes,

the dust being drawn away by means of suction pipes and collected under

water, and the gold ultimately recovered. The process, being dustless,

is not detrimental to health. The piece is now ready for the coloring

solution, which consists of a weak solution of potassium cyanide and

gold, kept very hot and commonly uncovered. This gives a slight coating

of 24-carat gold, which serves to bring out the depth of color for relief

and to give a finished appearance, but has no wearing qualities.

Brass goods are plated by " dipping," but first they must be cleaned

with acids. Silver is also treated with acids, to remove fire stains. The

acids used include nitric, hydrochloric and sulphuric, chiefly the first

two mentioned. In most factories these acids, which work more quickly

when heated, are kept in hoods with exhaust ventilation, to prevent the

escape of the fumes. Generally this work is in charge of one man, but

occasionally two, three or four are employed. After " dipping " in the

electro-plating solution no polishing is done, this process being too ex-

pensive for brass goods ; but lacquers of one kind or another are applied,

to prevent tarnishing. Lacquers are used also on silver, but never on

rolled plate.

Lacquers are of secret composition, but are said to contain gun cotton,

ether, amyl alcohol and other substances, and are very inflammable.

The fumes are disagreeable, and, as the work requires heat up to about

100° F., it is not inviting.

The machinery in use in this industry includes power presses, foot

presses, stamps, rolling mills, drills, large and small lathes, milling ma-

chines, grinding machines, planers, grindstones, emery wheels and pol-

ishing wheels.
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Employees occasionally, through carelessness, get their fingers caught

under the presses and stamps, and their finger tips cut or crushed. The
rolling mills and other heavy machinery are operated by men. In some

factories young girls work the light foot presses, and it is asserted by

not a few that they accomplish more in a day than men, and do it more
cheaply. The presses require but little physical exertion, and the foot

swings about 8 inches. In the department where these machines are

operated there are no fumes and no dust.

Ventilation and Light. — The most modern shops have large win-

dows, extending from the tops of the benches upward to transoms of

good size, and the light is often so strong in the faces of the employees

as to necessitate the use of eyeshades. While only an occasional shop is

equipped with mechanical ventilating apparatus, most of them have

plenty of windows of average size, which are freely movable for purposes

of ventilation. In one of the largest factories the benches are placed at

a distance from the windows, and the employees complain of poor light;

and in the same establishment the upper windows are fastened so as to

be immovable, and the ventilation in winter is reduced to a minimum.

The Spitting Habit.— The habit of spitting is confined chiefly to the

users of chewing tobacco, for whom in most of the establishments spit-

toons are provided.

The Lead Industky.

Lead compounds are manufactured by somewhat different processes

in different establishments, and the several factories visited will there-

fore be considered separately.

In one, where from 15 to 20 men are employed in making white lead,

pig lead is melted and cast into " buckles " or rounded perforated sheets

about 5 inches in diameter. These are placed in large earthen jars or

crucibles, containing acetic acid, which are arranged, in layers alter-

nating with tan bark, in stacks, which are large compartments about 30

by 30 by 40 feet, open at the top under the roof of the building. The

stacks are completely filled, and then the material is left for several

weeks while the process of corrosion goes on. Considerable heat and

carbon dioxide are generated, and the lead is converted to hydrated

carbonate.

When corrosion is complete the tan bark is removed, and the layers

of crucibles are emptied into small carts. As the contents are dry,

crumbly scales and crusts, the process of emptying is accompanied by

much dust, against the inhalation of which no precautions are taken

by the use of respirators.

The product is taken to the grinding apparatus, where at once it is

wet thoroughly and then kept tightly covered. The men who attend



536 STATE BOARD OF HEALTH. [Pub. Doc.

the grinding machines are of a different class from those who empty the

stacks, and, since they are not exposed to lead dust, they do not suffer

from lead poisoning and are comparatively healthy. Those who empty

the stacks do not remain long at work. It is said that this is due

in part to the disagreeable nature of the work, in part to the fact that

they are largely roving characters who do not care to work more than a

few days occasionally, and in part to the fact that they acquire lead

poisoning and are obliged to quit. Even those of good intention rarely

work more than a month.

After the material is ground, it is conducted in the wet state through

pipes to the top floor, where it is discharged to a depth of 6 inches into

beds which have an area of about 40 by 6 feet. The lead compound

settles, the water is drained off, and the residue is dried by steam heat.

When it is sufficiently but not absolutely dry, it is shovelled in the form

of large lumps into trucks (in which operation considerable very fine

dust is given off), and removed for packing into kegs and other con-

tainers or for grinding with linseed oil.

In a near-by abandoned tenement house are rooms set apart for wash-

ing, dressing and eating. Here everything is exceedingly dirty. There

are two small sinks with running water, and hot water is obtained by

heating in a pan on the stove. Because the workmen carry it away, no

soap is provided, and the men must for a like reason provide their own

towels. In warm weather the men eat their dinner out of doors; in

winter, in the dirty room therefor provided.

In another establishment white lead is made by the wet process.

Metallic lead is melted and poured from a height of 15 feet into water,

the result being granulated lead. This is placed in cylinders and treated

with acetic acid, which is kept in motion by constant pumping. The

various processes are carried on with no evolution of dust, and the final

product is filtered out, washed with water and ground in oil. All of the

employees are healthy in appearance, and there is no history of lead

poisoning.

In an establishment where red lead is manufactured, pig lead is melted

in a series of furnaces over coal fires in a long brick building, with good

light and ventilation. The men who attend the furnaces rake the lead

at proper intervals with long iron bars, standing back some 20 feet from

the furnace doors, thus avoiding fumes and dust. Once a day the fur-

naces are emptied into iron barrows, and the oxidized product is then

transferred to a mill, which shifts and grinds simultaneously. All dust

from this mill is forced by a blower-fan through a conduit to a room

above, which is provided with cloth partitions. The final product is

packed into casks without the creation of much appreciable dust.

All of the 17 men employed are mindful of the dangers incident to
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lead working, and have had from six to twenty-five years' experience.

All seem well and strong, and none has had any sickness which can be

attributed to the nature of the occupation during the period of his

employment.

In another factor}', where 8 men are employed in two shifts, pig lead,

and sometimes white lead of inferior quality, is heated in large furnaces,

which from time to time are opened for the purpose of stirring the

material with an iron bar. After about twenty-four hours the resulting

oxide is drawn off into iron barrows, and during this process the air is

filled with fine dust; but the workmen are protected therefrom by caps,

canvas jackets and cloths wound about their necks, and all wear respi-

rators.

The material, after treatment with water, is screened and then sent to

the grinding room, where it is thoroughly ground with water. The mix-

ture of water and oxide is pumped to the fourth story to a large tank,

where it is allowed to settle. The oxide is then separated and carried to

the drying room, where it is spread on large, steam-heated tables, from

which, when dry, it is scraped and transferred to a mill, in which it is

reduced to a powder. It is then sent through canvas tubes to barrels

for shipment. During the processes of transfer to the mill and packing

into barrels more or less dust escapes into the air, but the persons

exposed thereto are protected by respirators. Each man exercises due dili-

gence against the possibility of poisoning, and before leaving the estab-

lishment washes carefully and changes all his clothes.

In a lead paint grinding establishment, where 24 men are employed,

the dry material is mixed with linseed oil, the workmen avoiding as

much as possible the creation of dust. The machines in which the mix-

ing is done discharge through pipes to the grinding machines on the floor

below; these require no great attention. The final product is filled into

cans and other containers. On the day of visit no dust whatever was

perceptible, and none of the employees showed any evidence of poor con-

dition.

In another establishment, where among other materials about two

barrels of white lead are used per month, all of the 40 employees appear

to be in good health, and the conditions everywhere were found to be

commendable.

In another, where various kinds of paints are ground, lead is gradually

being supplanted by zinc oxide. When white lead is used, it is shovelled

dry into the mixers with oil. No cases of lead poisoning have occurred

at this place.

The 18 men and 3 women, the latter engaged in labelling cans and

kegs, appear to be in good health.
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Manufacture of Lead Pipe and Plumbers' Supplies, etc.

In the operation of melting lead in hooded furnaces and running it

through the proper dies and moulds, lead fumes are given off in abun-

dance; but, in factories in which the health of the workmen is properly

safeguarded, these are carried away by hoods and exhaust pipes. In all

5 of the lead-casting establishments visited, in Boston, Holyoke and

Westfield, all of which were found to be fairly or well lighted and ven-

tilated, all of the employees appeared to be in good health, and in no

instance was it possible to trace a case of lead poisoning to conditions

obtaining or processes followed. While it was observed that it is the

custom to handle lead with bare hands, the workmen, generally men of

experience and intelligence, appeared to observe the necessary precau-

tions as to personal cleanliness against acquiring lead poisoning.

In the largest of the casting rooms visited 54 men and 12 women are

employed, and all appear to be in good health.

Manufacture of Solder.

In making solder, tin and lead dross are mixed with resin and char-

coal, and heated in a furnace covered with a hood. After sufficient melt-

ing and stirring, the product is drawn off into a small pot furnace,

dipped out with ladles and run into moulds. In an experience of thirty-

five years but one case of lead poisoning has been known in the small

establishment in which this work is conducted, and he was a worker in

lead before he came. In this establishment it is noticed by the em-

ployees that no rats are ever seen, and the workmen who have attempted

to keep dogs or cats have lost them very soon by lead poisoning. The

men are very careful to wash thoroughly before going to meals.

Pottery.

The pottery industry in Massachusetts is one of no great extent, and

but 6 establishments were visited; these are situated in East Boston,

South Boston, Dorchester, Cambridge, Dedham and Chelsea. The num-

ber of persons employed ranges from less than a dozen to somewhat more

than 150. The products include all grades, from common flower pots to

the highest quality of fancy pottery and crackle ware.

The process which is recognized in the great pottery centers of Europe

as the most important from a sanitary standpoint is that which brings

the employees into contact with lead, which is one of the principal ingre-

dients of the mixtures used in glazing. These mixtures are of various

kinds, and contain variable amounts of lead in several forms, the least

harmful of which is known as " fritted/' The glazes employed in the



No. 34.] FACTORY CONDITIONS. 539

establishments visited contain lead in one form or another, with one

exception, and this is a secret mixture. In one establishment, fritted

lead alone is used. While lead poisoning is a common condition in the

great French and English potteries, it is almost unknown in the 6 home

establishments visited. In 1 of them, it is said, there were two cases

several years ago among the girls who applied the glaze; but in 3 of

them the men who mix the glaze and are more exposed to possible

danger than others who handle it have performed the work for from ten

to thirty years without injury to their health or to their healthy appear-

ance. It is to be said, however, that the persons engaged in this industry

appear to be intelligent and to understand thoroughly the importance

of care and strict personal cleanliness; and that the employers provide

ample means for its maintenance.

In certain of the processes, considerable dust arises, but these are not

continuous, and the persons exposed thereto appear to have suffered no

injury.

In all of the 6 establishments, the conditions as to light and ventilation

are good, what machinery there is is well guarded, and with two excep-

tions the toilet arrangements are excellent. In one the closets are un-

clean, and in one they are filthy.

In each place the general health of the employees is noticeably good.

Piano Making.

In the manufacture of pianos many (some 30 or more) separate

processes are conducted, but very few are attended by any possible danger

to health. These include planing, polishing, varnishing and bronzing.

In the operation of planing and polishing wood, considerable fine dust

may be given off, but in model establishments this is carried away by

efficient exhaust ventilation. In polishing and buffing metal parts on

emery and buffing wheels, the usual dusts arise ; but with mechanical ven-

tilation these, too, are effectively removed. Bronzing is always a dusty

process, in spite of all precautions, but the number of men who are en-

gaged therein is not large. Varnishing and fine polishing are conducted

in practically dust-proof and consequently not well-ventilated rooms.

Two piano factories, one situated in Cambridge and employing 300

persons, the other in Boston, employing about 500, were visited. Both

occupy large, well-lighted and in general well-ventilated buildings. In

both, ample provision is made for the removal of dusts of all kinds, and

the rooms are practically dust-free, except that in one, where 4 men
use emery and buffing wheels, the exhaust draft is somewhat poor and at

times there is considerable dust; and in another, in which woodworking

is conducted, the hoods and exhaust pipes are only partially effective.
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In the varnishing departments, which, as stated, must be kept free from

dust, and hence cannot be freely ventilated, there are fumes of wood

alcohol, but the number of persons exposed thereto is not great.

In one the bronzing is done by one man, who has worked constantly

for twenty years, and states that, although he knows that he has some

form of chronic poisoning, he suffers little therefrom. Formerly he

wore a respirator, but he abandoned its use because it made a green line

on his face. While he is very careful to wash thoroughly every day, he

looks pale, has greenish discolored gums, and shows the effects of his

calling.

In one there was noticed but little spitting, and in the other none at

all. In the latter are posted notices regarding the danger of the spitting

habit to health.

In both the rooms are very large, and each employee has an abundance

of air space.

LlTHOGKAPHING.

In the lithographing business there are many processes, but most of

them are devoid of danger to health, and only those which are at-

tended by possible danger will be considered. One large establishment

devoted to this industry, employing about 700 persons, was visited. The

work is conducted in many rooms, mostly large, in a number of large

brick and wooden buildings. Almost all of the rooms are low studded,

badly lighted and inadequately ventilated.

In the process of etching zinc plates, in which process nitric acid,

diluted with about a fourth of its volume of water, is used, nitrous fumes

are given off in such amounts as sometimes to be very troublesome, there

being no hoods and no artificial ventilation. In winter the workmen not

infrequently break the windows, in order to get fresh air.

In the rooms in which prints are made from the zinc plates and the

lithograph stones— 2 rooms, 200 by 50 feet, occupied respectively by

75 and 175 men— there are strong odors of turpentine, etc., and the

air is very bad, in spite of the fact that the vacuum system of artificial

ventilation is employed.

In the operation of bronzing, which is conducted in a room 40 by 35

feet, occupied by 8 men, the sheets are run through a press, which prints

the design in sizing, and then they are fed into bronzing machines, from

which, in spite of their metallic coverings, the bronze powder escapes

freely into the air. The boys who run the 5 machines wear handker-

chiefs over the nose and mouth. They look pale and unhealthy, and all

show the characteristic green perspiration due to contact with bronze.

In one side of the room is an exhaust ventilating fan connected with

a wooden flue. This helps the ventilation considerably, but in spite

thereof the air is heavy with bronze dust most of the time.
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In the finishing room, 200 by 80 feet, occupied by 135 to 200 em-

ployees, mostly women and girls, where the operations of folding, per-

forating, pasting, cutting and embossing, etc., are carried on, the air

and light are rather poor. Mechanical ventilating apparatus has been

installed, but has not yet been given a fair trial.

The great majority of the employees appear to be healthy.

Manufacture of Chemicals.

In the manufacture of chemicals, as carried on in the largest estab-

lishments of the State, a great variety of substances are produced, and

necessarily a great variety of processes are employed. The chemicals

which are associated in the public mind with possible dangers, namely,

the corrosive acids, are, as a matter of fact, made in such a way that in

the several processes practically no fumes whatever escape, the work

being enclosed from beginning to end.

A number of processes which give rise to poisonous and irritating

fumes are very commonly conducted in the open air, or in sheds with

open sides and ends.

In the largest of the chemical factories visited, about 300 men are

employed, and a great variety of chemicals are manufactured. The work

is conducted in large, well-lighted, adequately ventilated buildings, in

which all belting and shafting are well guarded.

The important processes, carried on on a large scale, occupy separate

buildings, and the products are in the main not exposed at all to the air.

The workmen, all of whom are adults, are exposed very little to poi-

sonous or irritating fumes and dust, or to contact with poisonous or irri-

tating substances; but at certain points in the buildings acid fumes in

considerable strength are constantly present, but at these points there is

good overhead ventilation, and the workmen are rarely obliged to ap-

proach very near.

In this establishment very little spitting was observed, and the general

appearance of the employees was healthy.

The conditions obtaining in another somewhat smaller establishment,

engaged in practically the same line of work, were found to be equally

commendable.

In 3 other establishments, manufacturing the same line of goods, but

to a much smaller extent, each employing less than 20 men, the condi-

tions as to light, ventilation, absence of fumes and dust were found to be

such as to deserve no adverse criticism. In each the workmen appear

to be in good health.

Among the products of the above-mentioned factories may be men-

tioned sulphuric acid, hydrochloric acid, acetic acid, nitric acid, ammonia,

sodium sulphide, sodium sulphate, alum, potassium cyanide, ferrous
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sulphate, sodium bisulphite, sodium carbonate, sodium bisulphate, ferric

chloride, ferric nitrate, stannous chloride, sodium acetate, aluminum

chloride, and various salts of tin, arsenic, antimony, zinc, copper, etc.

In addition to the establishments mentioned, the following, devoted to

the manufacture of special lines, may be described :
—

Manufacture of Potassium Cyanide.

A. In an isolated wooden building, 40 by 50 by 30 feet, the product is

fused in crucibles and cast in moulds. The fumes are carried away by means

of a hood connected with a chimney.

Manufacture of Arsenate of Lead.

B. Establishment employing 5 or 6 men, in a room 50 by 20 by 10 feet,

adequately lighted and ventilated, in the manufacture of arsenate of lead

from nitrate of lead and arsenate of sodium. The demand for this product

is such that it is made only occasionally, and when ordered is filled into small

containers for delivery. No objectionable features were observed.

Manufacture of Lactic Acid.

C. Fifteen men engaged hi the manufacture of lactic acid, in a fairly

lighted and ventilated building. The machinery is well guarded. The ap-

pearance of the men is healthy.

Distillation of Tar.

D. Establishment employing from 50 to 100 men in the distillation of tar.

In this process the crude tar from gas works is treated in large, out-door

distilling apparatus. The first distillate is " light oil " or crude naphtha

;

the next are heavier oils, from which certain disinfectants and stains are

deiived; and, finally, "dead oil," "heavy oil" or "crude oil." The residue

is the product known as roofing tar and paving tar.

The process, being carried on in the open air, is devoid of the usual objec-

tionable features of occupations in whieh poisonous, irritating or offensive

fumes are given off.

In this establishment all of the employees appear to enjoy good health.

E. A small establishment, employing 60 men, distilling coal tar. Condi-

tions same as under D.

Manufacture of Lampblack.

F. Department of factory designated as " E," in which a half-dozen men
produce lampblack, by burning heavy oil and drawing the smoke through a

series of brick chimneys. The fires are shut off in the morning, and the men
draw out the product with wooden scrapers. It is next taken up a screw

elevator to a mill, which grinds and sifts it. It is finally packed in barrels

or paper bags.

The men object to the use of respirators, and they are covered with soot.
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Manufacture of Bone Black.

G. Establishment employing 20 men. Calcined bone is ground in mills

on the lower floors of two fairly large wooden buildings, and the resulting

powder is blown by fans through conduits which lead to the floor above.

From the conduits the powder is delivered into large cloth bags, from which

it is drawn through appropriate openings into barrels.

The air is laden with dust, but the workmen refuse to wear respirators.

They look fairly healthy.

Manufacture of Facing for Foundry Use.

H. Charcoal and graphite of several kinds, known as " Rhode Island

lead" (Providence, R. I.), "German lead" (from Austria) and "silver lead"

(from Ceylon), are ground, sifted and mixed by machinery; and from each

of the machines employed in the several processes large volumes of extremely

fine black dust are given off. The materials are sent from room to room and

from floor to floor through chutes or " runs," and, as the dust is so fine that,

according to the men engaged, it will sift through anything that is not water-

tight, the entire building is so permeated with it that a person entering the

place becomes covered with it almost immediately. The 7 workmen say that

they get accustomed to the dust, and that they are only occasionally troubled

by it. They appear to be in fair health, although rather poorly nourished.

Manufacture of Stove Polish.

I. Establishment employing 27 women and 18 men. Ceylon graphite is

crushed and ground by machinery in the basement, and the product is sent

to bins in the third story through a wooden conduit. Very fine dust is given

off from the machine, and it passes through every crack and crevice, so that

the entire atmosphere of the building is heavily dust-laden. From the bins

the fine powder is sent down when and where needed, and is mixed with

water to form a paste, part of which is packed as such by girls and women
into tin boxes, the rest being made into cakes and dried in an oven. The man
who is most exposed to the dust has worked about eight years, and, while he

dislikes to inhale it, he is not conscious of being injured by constant contact.

He states that he cannot wear a respirator with comfort, since it interferes

with deep breathing, which the severity of the work calls for.

The workmen are provided with bath tubs and a plentiful supply of hot

water. The men appear to enjoy fair health, but the women and girls, who

are being gradually supplanted by men, compare somewhat unfavorably.

Manufacture of Stains and Blackings.

J. About 75 men, employed hi well lighted and ventilated, scrupulously

clean wooden buildings. The machinery is well guarded. The materials' used

include naphtha, wood alcohol, grain alcohol, borax, soap, shellac, Venetian

red and niarosine.
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" Spirit blacking " is made in a shed with roof ventilation. About 50 gal-

lons of naphtha with black pigments are used daily. Strong naphtha fumes

are given off during the hour or two which the work requires each day, but

they are rapidly removed.

In another building, 25 by 100 feet, 3 men are employed mixing saponified

solutions of gums colored with nigrosine and other coloring agents, and

cooking the mixture in large steam kettles, provided with hoods which can

be drawn tightly over them, and connected with large exhaust flues. Here

shellac is also agitated with wood alcohol. The fumes in this department are

troublesome only when the mixture is drawn off into small cans.

Shingle Stains.

Shingle stains are made by mixing " heavy oil " and various pigments.

In some places they are made with " light oils." The pigments, such as

Prussian blue, chromate of lead, zinc oxide and iron oxide, are first mixed

or ground with linseed oil, then with creosote, and finally barrelled.

K. L. Two establishments were visited, and in both the men appeared to

be careless in the matter of contact with the pigments.

Shoe Blacking and Polishes.

In the manufacture of shoe blackings and polishes a number of in-

gredients are used, including Brazilian wax, paraffin, shellac, borax, glue,

ammonia, nigrosine, turpentine, grain alcohol, soap, etc., the materials used

varying, of course, according to the product and to individual formulas.

The ingredients are mixed by churning in barrels or by heating in cauldrons

or jacketted kettles. The various pastes which are made with the aid of heat

are poured into tins or other appropriate receptacles, and their cooling is

hastened in some instances by fanning. When turpentine or ammonia is

used as one of the constituents, fumes thereof are liberated to some extent,

but, so far as appears, not in sufficient volume to cause appreciable injury or

discomfort. The liquid preparations while being poured into bottles give off,

as a rule, no fumes whatever.

M . to S. Seven establishments in Boston, employing from 3 to 15 persons,

and 1 in Cambridge, employing 37 men and 150 girls and women, were exam-

ined. All were found to be adequately lighted and properly ventilated, and in

each instance the washing facilities and water-closets were good, or at least

fair. The spitting habit was but little in evidence, and in the largest of the

establishments was noticed not at all. In all, and especially in the largest, the

general condition as to cleanliness was excellent; and in all the employees

presented a healthy appearance.

Manufacture of Varnishes, Paints and Colors.

T: Well lighted and ventilated establishment, employing 13 men. The

materials used include alum, sal soda, Prussian blue, anilin, white lead, ultra-

marine, Paris green, ferrous sulphate, barium chloride, potassium ferro-
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cyanide, tartaric acid, etc. The products are oil paints, varnishes, dry colors

and coloring pastes. A considerable portion of the work is done out of

doors. The men engaged have worked for from sis to twenty years. The

man who makes the lead colors has worked seventeen years without sickness.

The last cases of poisoning at this establishment occurred sixteen years ago,

when a number of inexperienced men were poisoned with Paris green.

The machinery is well guarded.

U. V. In the larger of the two varnish factories examined SO people

are employed. The light, ventilation and toilet arrangements are all com-

mendable. The machinery is well guarded. A chemical black varnish is made
in large kettles, which contain automatic agitators. Among the ingredients is

naphtha. After several hours' cooking and agitation, the varnish is drawn

off and placed in storage.

In the smaller of the two, 7 men are employed. The ventilation and light

are fair. There is but little machinery. The materials used include gums

and oils. These are cooked in large kettles over coal fires, and the contents

when cooled are pumped through pipes to settling tanks, where they remain

in storage several weeks. Each of the kettles is enclosed in a brick compart-

ment, through which the fumes are conducted to the chimney. Occasionally

a kettle catches fire, but no harm results, because of the brick enclosure.

Colors and Mordants.

W. Establishment employing 27 men, the majority of whom appear to be

in good health, but inflamed conjunctiva? were observed to be not uncommon.

About one in five of the employees is noticeably pale and sallow. The ma-

terials used are anilin colors, logwood, starch, sodium dichromate, etc. It is

to the sodium dichromate that the inflammatory condition referred to is due.

Considerable starch dust was observed in the air.

Manufacture of Whiting.

In the manufacture of whiting, chalk rock, imported from England, is

first dried, or treated with water and then dried, and next ground to pow-

der in crashing machines, which give off much fine powder to the air. The

operations of sifting and packing are naturally even more dusty than the

process of grinding.

X. Y. Z. Three establishments were visited. In all 3, the workmen, 5S in

all, have ample cubic space in fairly well-lighted rooms, the air of which on the

clay of visit was filled with fine dust. The workmen were covered with dust.

and. independent of the unnatural white appearance caused thereby, about

half looked to be in poor condition.

The habit of promiscuous spitting was observed to be fairly general.

Manufacture of Bluing.

AA. In the single bluing factory visited 20 persons are employed. The

materials used are prussiate of potash, ferrous sulphate and nitric acid. Tbe



546 STATE BOARD OF HEALTH. [Pub. Doc.

first dry product is ground in a mill, which is well boxed in, and but little

dust escapes. The powder is marketed in part as such, and in part in solu-

tion in water. The boxing and bottling are done by men and women in rooms

of good size, which are light, clean and adequately ventilated. All of the

employees appear to enjoy fair or good health.

Manufacture of Viscoloid.

BB. Viscoloid is very much the same thing as celluloid, and its manufac-

ture can justly be regarded as a dangerous operation, since one of the

processes involved is the manufacture of gun cotton, which is the essential

component. In the only establishment devoted to this industry, this substance

is made in a large, light room, 72 by 30 feet, in which is a large hood with

artificial ventilation for the removal of the fumes of the acids employed.

The gun cotton produced is mixed with wood alcohol and camphor in a large

room, which is properly ventilated. The stock is seasoned in a separate

building, in which a temperature of 98° F. is maintained.

The factory is kept scrupulously clean, and is well provided with sprink-

lers, extinguishers and water pails, for use in case of fire. Spitting is pro-

hibited, as is also the bringing in of matches.

Bleaching and Dyeing.

Cotton cloth, as it comes from the mills, is unbaled and sewed to-

gether into long strips, which are wound on rolls by machinery. In this

process considerable fine lint dust ("flue," "fly") is given off. The

strips pass through the " gray room," where they are exposed to the

action of non-luminous gas flames, which singe off the lint. Next the

cloth is passed successively through a boiling, weak solution of caustic

soda or lime, a boiling solution of sodium carbonate (washing soda), a

mixture of water and bleaching powder (" chloride of lime," " chlorinated

lime"), and lastly dilute sulphuric acid, and then is washed thoroughly

with water, dried between steam-heated rollers, stretched, starched, cal-

endered and folded by machinery.

In all 5 bleacheries visited, employing from 60 to 475 persons (about

1,200 in all), the light, ventilation, general cleanliness and toilet rooms

are at least fair, and mostly good. The machinery was found to be

adequately guarded, and in each establishment the steam arising in the

processes of washing and drying is removed more or less thoroughly by

means of exhaust blowers. In one instance, however, in spite of the

action of six large exhaust fans, the amount of condensed steam present

in the air at the time of visit (a stormy day) was such that one could

see not more than three to six feet in any direction.

In one of the establishments the persons exposed to the lint dust which

escapes during unbaling and stitching together looked pale and sickly,
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but with this exception the employees presented generally a healthy

appearance.

The odors of bleaching powder, although observable in each of the

rooms where that substance is employed, were in no case so strong as to

be disagreeable or to cause discomfort.

In the dyeing and printing departments the employees are subjected

to the influence of no objectionable substances, the colors of whatever

nature coming but very little into direct contact with the operatives.

The mixing of colors is done by a very small number of men, and such

as require heat are treated in steam-jacketted kettles connected with

exhaust flues. There is some disagreeable odor connected with the

mixing and application of colors, but, like most merely offensive, not

irritating, smells, it appears not to interfere with health.

Dyeing axd Cleaxsixg.

In a large dyeing and cleansing establishment, situated in the town

of AVatertown, a very wide variety of processes are conducted and many
different chemical substances are employed. The latter include naphtha,

gasolene, wood alcohol, ammonia; various acids, including acetic, oxalic,

sulphuric and hydrochloric; bleaching agents, including chlorinated

lime, hydrogen peroxide and sodium bisulphite; iron salts, including ni-

trate, acetate and sulphate; copper sulphate, borax, alum, sodium car-

bonate and sulphate, potassium permanganate and cyanide, caustic pot-

ash, soap, anilin dyes and other dyestuffs.

The buildings comprise a large new brick and cement fire-proof struc-

ture, a less modern brick and wooden building, and a wooden laundry.

These are light and well ventilated, and are provided with modern toilet

conveniences in fair to good condition.

All goods are received in a checking room, 60 by 40 feet, in which

10 to 15 women and girls mark and check each piece. From this room

the pieces are distributed to the several departments. In what is known

as the " spot room," which is 120 by 25 feet, 10 men and 3 girls remove

spots by means of naphtha, wood alcohol, ammonia and other agents,

which are applied with pieces of cloth. The ventilation here is distinctly

good.

In a large wash room, 65 by 30 feet, 10 or 12 men are employed

washing goods in large tanks and vats. This has a brick floor, which

drains well and quickly, and it is equipped with a 28-inch fan to assist

the ventilation. The room is clean, and free from vapors.

The room in which 5 to 10 women do small repairing is somewhat

overcrowded, but it is clean, light and well ventilated.

The folding room, glove room and shipping rooms are open to no
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objections. The drying room, in which goods are hung for several hours

after cleansing or washing, is kept at a temperature of somewhat higher

than 100° F., but nobody works here for any length of time.

From 50 to 75 persons are employed in the several pressing rooms, the

lace room and the curtain room, which are commodious, light and well

ventilated. In the pressing rooms gasolene gas is used for heating the

irons, and this causes more or less odor of vaporized gasolene, especially

in cold weather, when the windows are closed, and this is exceedingly

irritating to the eyes and respiratory passages when sufficiently strong.

The occupants of these rooms, however, appear to be in good health.

In the naphtha-cleansing department, occupied by 6 to 8 men, are a

number of washing machines, filled with naphtha and ammonia, in

which clothing, gloves, etc., are cleansed. The means for fire-protection

are ample and adequate, and there is also installed a system of mechanical

ventilation which does much to reduce the amount of naphtha and

ammonia fumes in the air. In spite of all precautions, however, there

is a strong odor of naphtha, and all of the men here employed are pale

and some of them very markedly sick looking.

In the room in which the naphtha-cleansed goods are dried, at a tem-

perature of about 120° F., the naphtha fumes are very strong. Although

the men who bring in the goods remain but a few minutes, some have

occasionally been temporarily overcome by the fumes, and have shown

the characteristic excitement and hysterical symptoms of naphtha intoxi-

cation. At the time of visit, the man who does most of this work had

been engaged thereat for three months, and had experienced no ill effects.

The dyeing department is clean, light and well ventilated. The slop-

ing floor is of brick, and drains rapidly to the sewer. The 10 occupants

appear to suffer no discomfort.

In the rug and carpet cleaning department there is a large enclosed

dusting machine, which is equipped with a fan and dust flues, through

which the lighter dust is carried away. The heavy dust and dirt fall

to the bottom, and are removed at short intervals after being covered

with chlorinated lime. The work here is attended by considerable dust,

but the several workmen show no ill effects therefrom.

The Rubbeb Industby.

In the 14 rubber factories visited in the course of this investigation,

of which number 5 are very small, employing less than 50 persons each,

about 9,000 persons, mainly below forty years of age, and about evenly

divided as to sex, are given employment. In these establishments

are manufactured rubber boots and shoes, rubber cloth and clothing,

cotton and rubber goods, K
electric " tape, rubber heels ,and other hard
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and soft rubber articles; but the majority of the persons employed are

engaged in the manufacture of boots and shoes, and no fewer than from

2,600 to 3,100 work in a single factory, situated in Watertown, which is

the largest of its kind in the world.

Following are the processes followed in the manufacture of rubber

footwear and cloth :
—

Treatment of Crude Rubber. — The large cakes of crude rubber are

broken up by a " cracker " machine, consisting of two large revolving

steel cylinders, from which the product falls into pans or trays. It goes

then to a machine known as a " washer " or " sheeter," where it is run

between revolving cylinders, upon which a continuous spray of clean

water is maintained. After being rolled into rough sheets, it is put into

a tank, from which it is taken to the " beater " machine, in which water

runs continuously, and then it is washed again and " sheeted out."

Calendering. — The sheets of rubber after being dried are taken to

the " compound " room, where they are sprinkled with whiting, to pre-

vent sticking, and weighed. Next they are taken into the calender room

to a " mixer," by which the rubber is mixed with other substances, which

include sulphur, litharge, whiting, lampblack, tar, resin, lime, palm oil

and linseed oil. The next machine is known as a " refiner."

The rubber in the state in which it exists at this stage of manufacture

goes to the calenders in company with cotton cloth, jersey, duck or other

kinds of cloth, which has been heated by means of a cloth-drying ma-

chine. One of these large calenders has four great cylinders, one over

another. The rubber passes between the two upper, and the cloth be-

tween- the two lower rolls. The former emerges spread so thin that the

thickness of the sheet cannot be gauged, and both come off together and

are run into the cotton room. Similarly, the rubber as it comes off the

calender rollers in long, thin sheets is run on a specially designed frame

for bootleg covers and upper stock.

Cutting Uppers, Heels and Soles.— Heels are cut out of thick rubber

by means of dies struck by heavy iron mallets. Uppers and soles are cut

out partly by machine and partly by hand. The hand work requires

great skill and deftness, and is performed by men. Boys cut small

pieces used for reinforcing, and they roll out bootlegs and do other light

work.

Cutting Linings. — Different kinds of cloth are used for linings.

Whatever the kind, it is coated thinly with a cement of rubber dissolved

in naphtha. After this is done it is wound into rolls. A roll is set up
at the end of a long counter in such a way as to permit it to be unwound
as desired. Thus a layer of rubber-coated cloth is drawn over the whole

length of a very long, wide table (the cloth generally runs 54 inches
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wide) ; a layer of paper is then unwound over the rubber cloth, so that

paper and cloth alternate until the desired number of layers is obtained.

Generally, linings for nine pairs of shoes are cut at once. The linings

are cut both by hand and by machine. Men who cut with dies, by hand,

stand at the bench and use iron mallets like those used in cutting heels.

Innersoles, heel pieces and linings are all cut by means of dies in the

same manner.

Quartering and Cementing.— The edges of the several parts are

spread with cement, and then the parts are taken to the making room

and distributed.

Making. — In the making department the boots and shoes are put

together. Women make the light overshoes, men make the heavy ones.

Eubbers are made by women, but men put on the outer soles.

Linings are first applied smoothly to a wooden last and cemented

together, the cement side out. The rubber parts are then stuck on and

rolled firmly with a small hand roller. Young women become very

skilled in this work, taking up the several parts in rapid succession,

placing them accurately upon the last, and rolling and pounding them

firmly together.

Perhaps the most interesting single process is that of putting the

rubber boot together. This work is done by men, and requires, in

addition to accurate eyesight, rapid and very deft movements of the

hands and considerable strength.

Varnishing.— The goods which require varnishing are placed on racks

and treated with a mixture of boiled linseed oil, naphtha and other ma-

terials, which is applied with brushes, and imparts a gloss to the surface.

Vulcanizing .— The shoes or boots, placed on trucks, are sent into

"heaters," where they are subjected to a temperature of 280° F. or

higher, whereby the strength and elasticity of the rubber are increased.

Rubber Cloth Making. — The crude rubber is put through the washing

process, dried and mixed with sulphur, litharge, coloring matter, etc.,

and then is taken to the cement room, where it is " cut " with naphtha,

forming a thick paste or dough. This is taken to the spreading room

in large tubs and fed into the roller machine, which is like a long table

made of steam pipes placed horizontally in a single layer. Below one

end is a roll of cloth, which is passed between two iron rollers on the

end. The dough is fed in between these rollers and is spread smoothly

over the cloth, which is rolled up and removed to a heating room, where

it is unrolled and hung on racks, and then subjected to sufficient heat to

cause combination of the sulphur and rubber (vulcanization)

.

" Electric " tape is merely strips of cloth spread with rubber cement.

Eubber heels are made in large part in the following manner. Eubber
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is ground finely in a mill, mixed with other gums, etc., and made into a

paste with naphtha. The mixture is put into moulds and vulcanized in

the usual way.

In former times the vulcanizing agent used was carbon disulphide,

fumes of which are well known to be harmful in their effects upon the

nervous system. Now it is used but seldom, and then only in small

quantities and for special purposes.

In 11 of the 13 rubber factories visited, situated in Blackstone, Bos-

ton, Brockton, Cambridge, Chelsea, Maiden, Melrose, Beading, Stough-

ton and Watertown, the odor of naphtha was noted as only slight, even

in rooms in which that substance is extensively used; namely, quartering

(where parts are cut out and edges are cemented), making (where the

parts are assembled) and cement (where the cement is made). In 2

factories it was stated that some girl's, new to the work, show the effects

of naphtha, and suffer from headache and sometimes nausea and vomit-

ing, but that such girls do not long continue at the work. Naphtha

fumes sometimes bring about a condition which much resembles alco-

holic intoxication, and which occurs most often in the room where rubber

is spread upon cloth. New men are especially susceptible, but even old

hands have sometimes to leave their work at times for a breath of fresh

air.

All of the establishments were found to be well lighted and adequately

ventilated with one exception; and in this place the general conditions

are far from satisfactory, there being, in addition to poor light and bad

air, general uncleanliness and considerable dust.

In 6 factories, in which white lead or lead monoxide (litharge) is

handled, no history could be obtained of any cases of lead poisoning,

even among those who do the mixing. In 2 it was stated that cases

occur, but not often. In 1 no lead compound is used; this is one of the

smallest factories. The reason for employing lead is that its association

with sulphur seems essential to the success of the latter as the vulcanizing

agent.

In but two instances was machinery found to be inadequately guarded

;

in one the large gears of the calenders and" in the other some right-angled

gears on spreaders were unprotected.

In no factory were the toilet accommodations in distinctly bad con-

dition.

Manufacture of Straw Hats.

In the manufacture of straw hats are several processes which involve

possible exposure of the workmen to unhygienic conditions. Among
these are bleaching, varnishing, sizing, staining and blocking.

The bleaching of the straw is done with sulphur fumes. The sulphur
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is ignited in a kettle in a closed room, and to the resulting fumes the

stock is exposed. Naturally, the employees are exposed to these fumes

only when the doors are opened for the removal of the stock, but they

do not enter until the fumes have escaped or have been driven out. In

another process of bleaching the stock is immersed in a bath of water,

bisulphate of sodium, zinc dust and hydrochloric acid. Other chemical

agents are oxalic acid, tartaric acid, acetic acid, sodium peroxide and

hydrogen peroxide. The braid is left in the bath for a certain number

of hours, and is then taken away and put into the drying room. The

workmen engaged in this process do not wear respirators, and those

who were interviewed state that neither process causes anything more

than a temporary irritation of the throat, and that many of them have

worked in this department for many years.

The varnish used on straw hats is made of shellac cut with wood

alcohol, and is applied to the straw braid with a brush. The fumes

given off cause in some of the operatives a burning sensation in the eyes.

.For stains, solutions of anilin dyes in wood alcohol are commonly

used. Some hats are brushed over with a mixture of benzoin, camphor,

anilin black and wood alcohol; some are covered with white shellac cut

in wood alcohol; and, as in the varnishing processes, those who do this

work are exposed to wood alcohol fumes. In the process of sizing with

glue a high temperature is said to be necessary, in order that the glue

may run off freely; this temperature is commonly about 100° ¥.

The largest of the 3 straw hat factories visited employs about 200

persons, mainly from twenty-five to thirty years of age. The buildings

are in part poorly lighted, in part well lighted. Ventilation is adequate,

and is provided by windows, air shafts and openings in the roof. In

certain of the rooms ventilating fans are used. In the rooms in which

wood alcohol is used the fumes were observed to be fairly strong.

The second largest of the 3 factories employs from 100 to 225 per-

sons, according to the season. The buildings occupied are clean, well

lighted and thoroughly ventilated. Very few manufacturing plants of

any kind visited show such good conditions as to cleanliness, light, ven-

tilation, toilet and wash rooms. The ceilings are high, and the walls

and ceilings are whitewashed.

The drinking water is brought in from the outside, since the water

with which the factory is supplied for general purposes is polluted and

unfit to drink. The water taps bear, however, no warning notice con-

cerning the character of the water, and the vessels containing the water

from the outside are neither sufficiently numerous nor sufficiently ac-

cessible.



No. 34.] FACTORY CONDITIONS. 553

Glue Making.

In the manufacture of glue, the materials, chiefly " fleshings " and

hide scraps, are first washed in water, then placed in tanks with lime

and water, in which they are left for several days, during which time

the hair is loosened and detached. After removal from the tanks they

are stored until wanted, when they are washed as free as possible from

lime, and then placed in tubs and exposed to the action of steam. From
time to time the liquor is drawn off from below and set away in pans

to solidify to a hard jelly, which is cut into slices, and then transferred

to screens and thoroughly dried. The dried product is then broken up

and packed in barrels. Sometimes it is ground to powder in a mill,

which creates some dust, which is harmless in effect if inhaled. The

residue in the tubs is subjected to further treatment for grease, which

is disposed of to tanners. The hair is dried by steam heat, and baled

for use. It is employed chiefly in plaster. In handling the hair much

dust arises, and to protect themselves from its inhalation the men com-

monly wear handkerchiefs over their noses and mouths.

Gelatine is produced in the same manner as glue, but from a superior

grade of stock.

Fish glue is made from the by-products of the fish-preserving indus-

try, which are treated in large steam tanks. The liquor is drawn off,

filtered and evaporated to the required consistency and bottled for

shipment.

The manufacture of glue and gelatine is necessarily an offensive

occupation, owing to the nature of the materials used; but experience

has shown that it cannot be regarded as dangerous to health. In the -A

establishments visited, in Peabody, Stoneham, Woburn and Gloucester,

in which from 25 to 200 persons are employed, the sanitary conditions

were found to be beyond criticism excepting in one, where the privies

were indescribably filthy. In every instance the appearance of the em-

ployees as to health was most excellent.

Tanning.

Most of the processes of tanning are very laborious, some of them are

very wet, and all of them are to a greater or lesser extent offensive. The

leather industry is one, therefore, that calls for strength and endurance.

To a considerable extent the so-called chemical process has supplanted

the old tan-bark and sumac methods, but in some establishments both

processes are carried on with different kinds of skins.

In the old-fashioned process the bark is ground coarsely, and the

resulting " tan " is treated in vats with hot water, into which live steam



554 STATE BOARD OF HEALTH. [Pub. Doc.

is turned. The liquor so obtained is employed in various strengths as

needed. In the newer method the tan liquor is displaced by a solution of

potassium dichromate, which produces its results with much less ex-

penditure of time.

Whichever process is followed, the preliminary work is the same.

The hides are soaked first in water and then in water to which lime is

added, and then they are removed from the vats for further treatment,

which includes washing and removal of hair and a number of other

processes, all of which involve exposure to wet, and are disagreeable, the

odor of a " beam house " being commonly noticeable at considerable

distances.

All of these processes demand the services of men of good physical

strength. When the hides or skins are ready for the tanning process,

which, whether " old-fashioned " or " chemical," is essentially and neces-

sarily one of chemical change, they are placed either in a vat of bark

liquor, in which they remain for a number of days or weeks, or they

are put into a revolving drum, known as a " pin-wheel," or into a pit in

which are revolving paddles, with a dilute solution of potassium dichro-

mate or sodium dichromate, acidified with hydrochloric or sulphuric acid,

and caused to revolve or to be overturned for seven hours or longer;

after which time, if the pin-wheel is employed, the liquor is drawn off

and replaced by an acidified solution of sodium thiosulphate or bisul-

phite, and then the revolution is continued several hours longer; and, if

the pit is used, the skins are removed to another, containing the second

solution, and kept at rest or overturned for a like period.

In removing the skins from the pin-wheel or vat and in handling them

after treatment with lime for the loosening of the hair, the hands and

arms of the workmen are seriously injured, becoming raw if not pro-

tected by rubber gloves; but even with gloves it is difficult to prevent

injury, and in some establishments the workmen are relieved by the sub-

stitution of a single-bath process, in which the liquor, present on its

completion, exerts less effect upon the skin.

The later processes of leather manufacture are less laborious, although

the work is heavy, and they involve far less exposure to dampness, but

more to mechanical injury. In general, however, the unprotected parts

of leather-making machinery need not be approached closely by the

operatives. In the various processes of drying, stretching, stuffing, hand-

whitening, blacking and polishing there are no features which are in-

trinsically dangerous to health in any way; but the process of buffing on

wheels or revolving drums covered with sandpaper gives rise to consid-

erable dust, which, even when exhaust fans are installed for its removal,

escapes in most instances to a greater or lesser extent into the air of the
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room. In one of the establishments visited, for example, where even-

part was found to be kept scrupulously clean and neat, and where the

beam house, ordinarily a most offensive place, was conspicuously clean

and free from objectionable odors, the air of the buffing room was filled

with fine dust.

In the manufacture of " patent " leather, which is largely a secret

process, the workmen are exposed to fumes which, while far less dis-

agreeable than the odors of- the tanyard, are intrinsically dangerous.

Thus, in one method employed, the leather receives first a coating of a

mixture which contains, among other ingredients, amyl acetate, naphtha

and wood alcohol, strong fumes of which substances are given off and

are perceptible at considerable distances away. In one establishment,

where, on account of ignorance, on the part of the examiner, of the

Polish, Greek, Armenian and Syrian languages, and, on the part of the

employees, of English, it was impossible to acquire information as to

the possible effects of the combined fumes, it was admitted by those in

authority that many employees cannot do the work on account of inability

to withstand their influences. The basis of the material is linseed oil,

which is mixed with the other ingredients in a revolving drum; the

mixture is next heated in iron kettles connected with an exhaust flue.

The final coating, which is applied with a brush, is a naphtha preparation

resembling japanning material. The hide, stretched on a frame and

treated, is transferred to a drying chamber, where it is exposed to a

temperature of not much more than 100° F. The odor given off in this

stage of manufacture is far less offensive than the fumes arising during

the preceding process.

Eight tanning establishments, employing from 28 men, in one in-

stance, to 1,100 in another, and about 2,300 in all, showed conditions

which in the least pretentious were at least fairly commendable, and in

the most approved were as praiseworthy as those met with in cleaner

occupations. The business is one in which overcrowding is hardly pos-

sible and free ventilation most desirable; and, as is to be expected in a

non-dusty trade, requiring strength and endurance, the employees are

healthy appearing and well nourished. The only objectionable conditions

noted were the dusty atmosphere incident to buffing, and exposure to

fumes of naphtha, amyl acetate and wood alcohol.

Soap Making.

Soap making is properly classed as an offensive trade, since the nature

of most of the materials used is such that in the most essential processes

of manufacture foul odors are evolved to such an extent that the imme-

diate neighborhood of an establishment engaged in the business is un-
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suited to residential purposes. The odors, while disagreeable in the

extreme to those unaccustomed thereto, as an incident to their daily

employment do not conduce to disease, and it is well known that the

employees, as a rule, enjoy good health.

Of the 10 soap factories visited, one of which employs more than 150

persons, about half of whom are girls of about eighteen years of age, all

showed general conditions as to light, ventilation and cleanliness which

may be classed as fair, and several, considering the nature of the occu-

pation, as distinctly good. In not one did the employees as a class ap-

pear otherwise than in good health.

Rendering and Fertilizer Making.

The rendering and fertilizer-making establishments are, as a rule,

situated as far as possible from human habitations, on account of the

nauseous odors which are inevitable concomitants of the business. In

ordinary rendering the materials used are fat, meat trimmings, bones,

etc., the products are oils, grease and " tankage," and the processes em-

ployed are so conducted as to reduce as much as possible the amount of

offensive odors which escape into the air and render the immediate

vicinity undesirable for residential purposes. The fumes given off are

in no sense dangerous to health, although highly disagreeable; and, ex-

cept in certain processes of handling dried tankage, there is no great

exposure of the workmen to dust,— what dust there is, is, moreover, of

the most harmless kind.

In all of the dozen rendering plants examined the general conditions

as to cleanliness of rooms, light and ventilation were found to be at least

fair, and in some instances excellent. The workmen presented, in gen-

eral, the appearance of rugged health.

In the two largest fertilizer works visited, one in Weymouth, the other

in Billerica, which employ respectively about 275 and 100 men, the

materials from which the final product is made (tankage, garbage,

slaughter-house refuse, bones, etc.), are boiled with dilute sulphuric acid

in tanks properly covered and provided with flues which convey the

fumes to condensers. In the process of dumping into the tanks some of

the men wear cloths over the mouth and nose, but others do not. The

product of the tanks is drawn off as a thick mass, which dries in a day

or two to such an extent as to permit breaking up and grinding. In the

operations of grinding and packing there is escape of more or less dust

and fumes, but the men engaged therein appear to suffer no incon-

venience, and some of them have been engaged at the work for long

periods.

In one of these establishments the sulphuric acid used is manufactured
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on the premises in the usual manner, without exposure of the employees

to any danger to health.

In both the general health of the workmen appeared to be good; but

in one a certain proportion, mostly men of no fixed habits of work,

engaged only temporarily and therefore not accustomed to the nauseous

odors, looked pale and poorly nourished.

Slaughtering and Packing.

Although Massachusetts is by no means prominent as a center of the

slaughtering and packing industry, the annual value of her few large

and man}r small establishments of this class is, according to the census

of 1900, more than $30,000,000, or $8,000,000 greater than that of her

paper industry, in which she leads the country, and $4,000,000 more

than that of her leather industry, in which she stands second only to

Pennsylvania.

All of the larger and 201 of the smaller slaughtering establishments

have been examined; and, owing to the popular interest in and distrust

of packing-house conditions and methods, caused by reports concerning

certain of the very large establishments of Chicago, the results of the

inquiry were published in the " Monthly Bulletin " of the Board. In-

asmuch as the names of those whose conditions were found to be com-

mendable have already once been made public, there seems to be no

reason for suppressing them in this report, and they are therefore

reproduced.

In the larger establishments but few conditions were found which

merited criticism; but the great majority of small slaughterhouses, situ-

ated chiefly in the country districts, were found to be far from com-

mendable, and many of them worthy of the severest condemnation. Of

this class, 201 were visited, but it is not known how many exist. The

authorities of 101 cities and towns reported that no slaughterhouses are

maintained within their borders; those of 103 failed to reply to the

Board's circular letter requesting information on this point, but 24 of

these places were visited, and slaughterhouses were found in all but 7.

Of the remaining places, 45, which, through lack of sufficient inspecting

force, could not be visited, reported a total of 114. Thus there are known

to be 315 small slaughterhouses, with 79 towns not heard from. Of the

201 examined, only 74 were found to be conducted under commendable

conditions.

Following are the results of the examination of the larger establish-

ments, situated in Boston, Cambridge, Chicopee (Brightwood), Somer-

ville and Worcester :
—
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North Packing and Provision Company, Somerville.— Pork Packing.

This is a large establishment, with a number of separate departments,

described below.

Hog House.— This has an area of 5,921 square feet, and is eight stories

high. Each floor is laid with bricks, and is divided into pens about 40 by

50 feet in area.

The hogs are driven up inclines from floor to floor as soon as they arrive

at the establishment. If they are not to be killed at once, they are given a

feed of corn and are watered; but forty-eight hours is the longest interval

between arrival and slaughter.

The place is washed down every day with a hose. The floors drain into

the sewer. The condition is most satisfactory.

' Killing Boom.— This has an area of nearly 12,000 square feet, and is

fairly lighted and properly ventilated. From the killing pit the hogs are

dropped through a chute into a vat of hot water. When the carcasses

have been scraped and dressed they are hung up to cool. As the slaughtered

animals pass along they are examined by two government inspectors, sta-

tioned about 75 feet apart. One looks and feels for glands, etc., in the neck;

the other looks at the viscera. Condemned carcasses are split with an axe

and are sent to the rendering tanks.

As the animals are dressed the offal is sent by chutes to the floor below.

The floor of the killing room is constantly in process of cleaning, and is

scrubbed thoroughly every night.

Hog Coolers.— The hogs are chilled in two rooms, each of about 10,000

square feet area, divided into compartments. The carcasses remain here

about forty-eight hours. The floors are covered with sawdust and are cleaned

frequently. As these rooms are kept at a low temperature, ventilation is not

attempted, nor is it needed.

Cutting and Trimming Boom.— This department has a total area of about

10,000 square feet. Here the carcasses are cut on benches, each workman
having his own part to perform. The floors and benches are scrubbed and

scraped daily. Since warm air would tend to promote spoiling, direct ven-

tilation is not employed in warm weather.

Sausage Manufacturing. — This department covers almost 19,000 square

feet. The lighting and ventilation are excellent. The materials used are

pork trimmings and " barrel beef," which is bought outside. The meats are

cut into small pieces and fed into grinders, from which the product falls

into wooden tubs. After thorough mixing by machinery it goes to the stuffing

machine, in which it is forced into casings. The sausages known as frank-

furters and bolognas are next boiled and smoked, and finally are washed

and cooled.

All machinery is cleaned thoroughly after use, and the floors and tables

are scrubbed daily. A man leaving the room is not permitted to return to

his work until he has washed at the basin in the corner of the room, and
the foremen are held accountable for infractions of this rule.
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Preparation of Sausage Casings.— In a room of about 3,750 square feet

floor space, well lighted and ventilated, 20 men are employed preparing

intestines for sausage casings. The intestines are washed and passed through

a machine which presses out all contents, and so works that practically noth-

ing but the muscular portion is left. After being tested for perforations

and washed, the casings are packed in dry salt.

The room in which this work is carried on has a wooden floor, which,

though wet, is kept in properly clean condition. Owing to the nature of

the material, there is some unavoidable odor.

Curing Cellars.— In three cellars, having a combined area of nearly 56,000

square feet, 30 men are engaged in curing hams and bacon. These are

treated in large vats of concrete built up from the floor, each of which has

a removable wooden floor laid in sections, which can be taken up and cleaned

from time to time.

The temperature of the cellars is maintained at about 35° F., and the

air is saturated with moisture. These conditions are said to be necessary

in the curing process.

Soaking and Washing Hams.— In an artificially (poorly) lighted, well-

ventilated room of 4,000 square feet, 40 persons are engaged in washing

and scrubbing hams after they have been taken from the pickle and soaked

in tanks of water. Here, also, boxes, crates and barrels are washed and

scrubbed. The floor is of cement, covered with boards, and is very wet.

Offal and Rendering Department.— This department occupies four floors,

with a total area of more than 47,000 square feet. The light is fair; the

ventilation is mechanical and adequate.

The offal comes through galvanized-iron tubes from the killing rooms.

The tongues and other useful organs are trimmed and put aside. The

intestines are stripped from the mesentery, and some of them, after being

split and washed, are sent to the rendering tanks together with other parts

which yield fat. The tanks contain water which is heated until all the fat

from the meat, scraps, etc., rises to the top, from which it is drawn off

through a pipe. The tank residue is removed and pressed, and then dis-

posed of for making fertilizer. The bones, after removal from the tanks,

are dried and used in various ways.

The iron chutes are scoured with washing soda and hot water every night.

The floor and tables are washed and scraped, and the whole place is kept

in good order. There is practical freedom from flies.

Beef Salting. — In the basement of the cold-storage building, in a room

of nearly 18,000 square feet of floor space, rather poorly lighted and in-

adequately ventilated, 7 persons are engaged in salting " plates " and briskets

obtained from the large beef concerns in Boston. These parts, for which

in the fresh state there is small demand at retail, are trimmed, cut into

pieces of suitable size and placed in barrels of brine, to which a small amount

of saltpeter is added.

The floor is of wood over cement, and is clean. The room is cold and damp.

Preparation of Pigs' Feet.— Pigs' feet are cleaned, scraped and pickled
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by 12 men, whose work is carried on in a properly ventilated and adequately

lighted room of about 7,000 square feet of floor space.

Night Work.— The whole plant is cleaned every night by a force of 60

to 70 men, who start at the killing room, which already has been cleaned

and washed by the day men before leaving at night. All machinery, tables

and floors are scrubbed with hot water, soap powder and scrubbing brushes.

The scalding vat is cleaned thoroughly, as is the entire department in all

particulars. Next the cutting and trimming rooms, the rendering plant and

all other departments are attacked, and the whole establishment is finished

by 6 o'clock in the morning.

The employees number about 1,100, and include representatives of many
nationalities. All who were seen appeared to be in fair or good health.

About 90 per cent, eat their noonday meal at home; the others eat about

the buildings or in a lunch room provided for the purpose.

Very little spitting was observed anywhere about the plant.

J. P. Squire Company, East Cambridge.— Pork Packing.

This establishment is housed in a number of buildings of brick or wood,

in fair condition and fairly well ventilated and lighted. The employees

number about 800, of various nationalities, all apparently in good health.

Very little spitting was observed. More than half go home to dinner; the

rest eat in a restaurant provided by the company, or in the yard or work-

rooms. The restaurant is clean, and the food is of good quality and served

at low prices. Those who prefer to bring their own food may eat it in the

restaurant if they so desire.

While adequate provision is made for comfortable eating, the accommo-

dations for hanging street clothes and for washing are somewhat meagre.

The establishment is divided into a number of departments, as follows :
—

Hog House.— This building covers more than 25,000 square feet, and

contains three stories, each of which is divided into pens, in which are

troughs of water. The light is good, the ventilation free, the sides being

open. After each lot of swine is disposed of the floors are thoroughly cleaned.

No slaughtering is done at this plant. The hogs are driven over a bridge

to the killing rooms of the North Packing and Provision Company, and are

returned over another bridge to the cooling rooms, which occupy three floors

of a building having an area of 64,000 square feet (400 by 160 feet). These

rooms are lighted by electricity, and are kept at a low temperature. The

floors are scraped whenever necessary for the removal of the slight amount

of blood which drips from the carcasses.

Cutting Room. — The cutting operations are performed by about 75 men,

on a floor space of about 30,000 square feet. The various parts are dropped

into barrels or trucks, or go by chutes to others below. No spitting was

noted.

• Curing Cellars. — Each of the curing cellars (four or five in number)

covers about 43,000 square feet. Here the pork is piled in stacks 20 or

more feet square, and cured with salt; and the hams and bacon are cured
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in tierces filled with a pickling solution of sugar, salt and saltpeter. These

two processes require from thirty to seventy days.

The cellars are kept at a temperature of about 50° F. The floors are

necessarily wet, but they are clean.

Soaking and Washing Hams, etc. — Before going to the smokehouse, the

hams and bacon are sent to a large basement, where they are soaked in tanks

of water and then washed with hot water and brushed. The floor is of

cement, covered with wood. The light is poor.

Sausage Making.— The trimmings from the cutting room and " barrel

beef " (government inspected) brought from elsewhere are mixed on tables,

cut up by machinery, and mixed with salt, saltpeter and spices. The mixture

is stuffed into casings, and the sausages are linked, boiled and sent to the

smokehouse. The room in which this work is done is fairly well lighted,

naturally ventilated and heated by steam. It covers 10,000 square feet. The

floors, machines and all utensils are cleaned with hot water and brushes every

day. A man leaving the room for any purpose whatever is obliged to wash

his hands before resuming work.

Preparing Pigs' Feet. — In a room 25 by 30 feet 10 men and boys are

employed scalding, scraping and treating pigs' feet. The nature of the work

is such that the floors look untidy, but they are frequently cleaned and scraped.

Rendering Room. — In this department fat for lard is rendered in separate

steam tanks, and trimmings and offal are tried out for grease ha another set.

The several products are drawn off from above, and the tank liquor and

residue are discharged to floors below. The liquor is concentrated, and

ammonia stock is recovered. The tankage is pressed dry, thpn further dried

by steam, and the product is disposed of as fertilizer. The general conditions

in this department are good, and the tanks and floors are kept in a clean

condition.

Box Making.— The box factory occupies three floors of a building cover-

ing 15,000 square feet. The light is good and the ventilation excellent.

Nearly all of the woodworking machinery is guarded, and practically every

dust-producing machine is provided with zinc hoods and suction draft for the

removal of dust and shavings. A dovetailing machine is not so provided,

but to do so would be difficult, on account of its construction and manner of

working.

Brighton Abattoir, Boston.,— Slaughtering and Rendering.

This establishment contains a number of slaughtering and other depart-

ments, all owned by the corporation and let subject to its regulations. An
inspector of the board of health of Boston is on duty all the time, and has

absolute authority so far as its sanitation is concerned. He inspects and

passes upon each carcass before it can be removed. The whole plant is in

good order; it is properly lighted, drained and ventilated in every part.

The different slaughtering places vary in size, but are of practically the

same construction. All have wooden floors that drain to a trough leading

to the cellar. The blood is caught in this trough during slaughtering, and

is converted afterwards into fertilizer. The cellars have cement floors, sloping
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to points provided with strainers. They are flushed every night with a hose.

All floors are scrubbed daily.

The offal is sent by chutes to appropriate places beneath the killing rooms,

and is taken by a company which maintains a plant on the premises.

A number of those who slaughter here have cold-storage rooms operated

from a central plant.

In addition to slaughtering and the treatment of the ordinary by-products,

rendering and the manufacturing of oleo oil are carried on.

Oleo Oil Manufacture.— A basement, 75 by 35 feet, is used for sorting

and trimming fat. The light, ventilation and drainage of the* concrete floor

are good. The fat is washed by cold spray and sent upstairs on an endless

chain to the oleomargarine house, where it is ground, placed in kettles and

melted. Next it is clarified and allowed to stand until the stearin separates,

then is pressed through canvas and barrelled.

Rendering. — The offal from the slaughtering establishments and bones

and fat from the markets are brought together in a basement, 170 by 60

feet, and sorted. Dead animals from outside are brought here also. The

materials are taken to appropriate tanks, and heated until the fat separates.

This is drawn off and is sold, chiefly to the manufacturers of soap. The

tank residue is subjected to pressure, and disposed of as fertilizer. Some-

times the meat scraps are converted into poultry feed. The bones are cleaned

and dried.

This department is clean and properly ventilated. The floors are swept

when soiled, but are not washed except when all the tanks on one side are

empty. All odors and gases are conveyed from the tanks by ventilation

pipes to the furnaces, where they pass through the fire and are destroyed.

The men employed about the abattoir are of all ages, from twenty to sixty.

All appear to be healthy. Very little spitting was observed. Many of the

men eat their dinners in the workrooms or on the grounds.

New England Dressed Meat and Wool Company, Somerville.— Slaughtering.

This is a slaughtering and rendering establishment, which includes a num-

ber of departments. It is clean, and has good light and ventilation. A new

system of toilet rooms has been planned, and will soon be installed. In this,

the exit from the water-closets is a wash room provided with basins and

towels, which visitors to the water-closets are obliged to make use of be-

fore returning to work. Such is the rule at present, but the arrangements

are not so convenient as those planned. The departments of this establish-

ment are described below.

The employees number about 250 on an average (350 when the plant is

running to the limit of its capacity). They are of several nationalities, and

all appear healthy. Very little spitting was observed in some departments,

and none in others.

Killing Boom. — Area, 8,840 square feet. Light and ventilation good.

Occupants, 50 to 60.

The sheep are slaughtered in one part of the room, the cattle in another.
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After slaughter the carcasses are hung, and the skinning and cleaning are

completed. The meat does not touch the floor at all. The entrails are sent

by chutes to the basement, each part by a separate chute. The blood runs to

a channel in the floor and thence to the cellar. The floor is thoroughly scrubbed

each day when the work of slaughtering is finished.

The carcasses are hung in a cooling room for about an hour before going

to the large refrigerators. The floor of the cooling room is scrubbed daily.

The refrigerators are given fresh sawdust daily, and are scalded every three

or four weeks.

Offal and Hide Cellar. — The offal is handled by 20 men, and the hides

by 30, in a cellar having an area of 36,400 square feet. The light is rather

poor, and is chiefly electric. The floor is of brick and cement, and slopes for

drainage to several strainers, and after the day's work is done it is washed

down with a hose.

Rendering House. — The operation of rendering is earned on in a build-

ing of five stories, each with 3,744 square feet of floor space. The lighting

is good in every part. The scraps, fat, bones, etc., are treated in rendering

tanks in the top story. The fat is drawn off into barrels, and the residue

is pressed and converted into feed for poultry, or subjected to more heat and

pressure and converted into fertilizer. This building is clean in every part.

Sausage-casing Room.— The intestines are cleaned and scraped in a room
40 by 35 feet, and after being tested for perforations are salted. Condition,

clean.

Oleo Oil Making.— The choicest fat after trimming and sorting is washed

in several changes of water, then is ground and transferred to large steam-

jacketted kettles, in which it is heated with constant stirring. It is then

piped to kettles on the floor below, where it is clarified. Then it passes to

another lower floor, where it is drawn into tanks and allowed to stand until

the stearin sejjarates, when it is pressed through cloths, for the removal of

the stearin, and barrelled. The entire process is conducted with great regard

for cleanliness. The kettles, tubs, tanks, etc., are thoroughly scalded and

scrubbed after each time used.

These several operations are conducted in rooms of 2,700 square feet of

floor space, in three stories. Each floor has drainage troughs, and is clean.

Skin Cleaning. — In a room with 8,900 square feet of floor space, pro-

vided with good lighting and ventilation, the skins are scrubbed and cleaned

and the wool is removed. They are then put through several processes of

curing. The floor is wet, but properly drained.

Sturtevant & Haley Beef Supply Company, Somerville. — Slaughtering and

Rendering.

The building is of wood, and four stories high. The slaughtering is done

on the ground floor, in a room about 50 feet square, by Jewish rabbis, and
the product is " Kosher " or not, according to the findings on inspection.

The animals killed are steers. The throat is cut and the head nearly severed

by a single transverse cut of a heavy knife. The government inspector ex-
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amines each carcass, as does also the rabbi, who rejects all animals with

pleural adhesions, lung cavities or perforated viscera. Nearly all of the

viscera go to the rendering tanks for grease and fertilizer, though a few

livers and hearts are sold. The killing room has good light and ventilation,

and is kept in a clean and neat condition.

The rendering tanks are in the upper story. The products are oleo oil,

stearin, tallow and dried tankage.

The workmen have a healthy appearance, and spit very little.

White, Pevey & Dexter Company, Worcester.— Pork Packing, etc.

The various departments of this establishment are distributed among several

buildings, chiefly of brick. At present the water-closets are in corners of

workrooms, and no facilities for washing are provided; but on each of the

floors arrangements are being made for adequate closets, the exits from which

will lead into wash rooms provided with running water, basins, soap and

towels. It is planned, also, to have cement floors and a ventilating shaft with

an exhaust fan on the roof.

The hog houses are two wooden buildings, 40 by 80 feet and 30 by 60 feet,

respectively, with two and three floors, respectively. Light and ventilation

are good. The hogs are driven into the pens, where they are watered. The

floors, now badly worn, but soon to be renewed, are washed down with a hose.

The killing room, 100 by 59 feet, .has fairly good light and good ventila-

tion and is heated by steam. The hogs enter from an inclined runway outside

the building, and as soon as they are killed they are sent to a chute by which

they drop into scalding water. The blood goes directly to a tank, in which it

is reduced to fertilizer.

After the hogs are cleaned and opened they are examined by a government

inspector, then split and hung up to cool.

The room as a whole is fairly clean, and is washed with more or less thor-

oughness every day.

The cutting room, 35 by 60 feet, is fairly well lighted, but is neither heated

nor ventilated, it being necessary to maintain a low temperature.

Soaking and Washing Boom.— This room, 25 by 75 feet, is in a basement

and has a cement floor, sloping to drains in the center. The light is fair,

ventilation good, and the heating is by steam. Here, hams from the curing

cellars are soaked in tanks of water and washed off before being subjected

to the smoking process. Here, also, all trucks, boxes, barrels, etc., are washed

with hot water and brooms or brushes.

Sausage Making. — The manufacture of sausages is carried on by 12 work-

men, in a room having a floor space of 1,350 square feet, fairly light, well

ventilated and heated by steam. The machinery and utensils were found to be

in clean condition. The wooden tables and trucks are to be replaced with

galvanized iron. Many flies were observed.

Preparation of Casings.— In a poorly lighted but fairly well-ventilated

steam-heated room, having 1,125 square feet of floor space, 10 persons are

engaged in scraping (by machinery), washing and salting intestines for
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sausage casings. The room is wet and unclean; and the air is unavoidably

malodorous from the intestinal contents.

Rendering Department.— This occupies three floors, each of 1.250 square

feet area. The light is poor, and ventilation is not specially provided for.

The rooms are heated by steam.

On the third floor are sis steam tanks, one of which is used for converting

blood to fertilizer, two for trying out offal and three for lard. The grease is

drawn down into settling tanks and coolers on the next floor. The tank

liquor is drawn down into the basement floor, where it is evaporated to the

consistency of thick glue, and later is added to the tank residue after the

latter has been pressed and dried.

The employees are healthy looking, and spit but little.

Springfield Provision Company, Brighticood. — Slaughtering and Pork

Packing.

This establishment is situated on the bank of the Connecticut Eiver, and

has its own water supply and drainage system. The buildings are more

than twenty years old, and are not well arranged as to light, ventilation and

facilities for cleaning. Alterations are in progress, which include the in-

stallation of several sets of closets and sinks. Hitherto, hot water, soap and

towels have not been provided for the workmen. Excepting in the cold-

storage rooms and smokehouse, the place is extensively infested with flies.

In the cold-storage rooms there is much condensation of moisture, and

elsewhere an excessive amount of water is discharged on the floors, nearly all

of which drain badly, and in consequence are very y

About 225 workmen, chiefly Poles, some Irish and French, a few Italians

and native-born, have a fair to good healthy appearance. Xot much spitting

was observed. Sand boxes are provided for those who have the habit.

The time allowed for the noonday meal is a half-hour. Some eat out-doors

in good weather, but ordinarily nearly all eat somewhere about the buildings.

No place is provided for the purpose.

The establishment includes the following departmenrs :

—
Hog House.— This is a building, 225 by 60 feet, divided into pens 40 by 45

feet, capable of holding 90 to 100 hogs each. The hogs are seldom kept more

than twenty-four hours before slaughter. The pens are washed down with a

hose as soon as the hogs are sent to the killing room, and then are in fairly

clean condition. Light is fair and ventilation good.

Killing Room. — This is a large room, 70 by SO feet, in the top of the

building. It is well lighted, and the ventilation is adequate. The hogs are

driven up a long incline, and as they enter they are caught up by one leg

and sent along a narrow passageway, where they are stuck in the neck. As
they are carried along they bleed on the zinc-covered floor, from which the

blood drains into a pipe. The carcasses are next dropped into scalding

water, from which they are soon withdrawn, ready for the cleaners. After

being scraped they pass along and are eviscerated. Each eareass is ex-

amined by two government inspectors, one of whom looks and feels for glands
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in the neck, and the other inspects the viscera, which are thrown upon a table

before him. The carcasses condemned and tagged are sent to the grease tanks.

The viscera are sorted out and thrown into trucks, or sent below through

zinc-lined chutes. The fat stripped from the intestines goes through a chute

to the lard tanks.

After the day's slaughtering is completed the place is washed down with

a hose.

Most of the workmen in this room work barefooted.

Cold Room.— Before being chilled in this room, which is 108 by 160 feet,

and is maintained at a temperature of 30° F. or lower, the hogs are allowed

to cool in a light and airy room, the floor of which is covered with sawdust

and frequently cleaned. The cold room is lighted by electricity, and neces-

sarily is not ventilated. It is divided into five sections, which are filled in

turn. The floor slopes to a galvanized-iron gutter, which carries away the

water used for cleaning. The hogs remain here about twelve hours, and then

are sent to the cutting room.

Cutting and Salting Room.— This room, which has a floor space of 21,000

square feet, and is occupied by about 125 workmen, is properly lighted, but,

because of the necessity of keeping a low temperature, is not provided with

means of ventilation; but it is occupied but a few hours at a time. Here the

carcasses are cut up and distributed, and meat is stacked for dry-salting or

placed in barrels for storage. The floor is wet, but is said to be cleaned every

day or two. Sand boxes are provided, and no spitting on the floor was

observed.

Trimming Room.— In this room, which is 10S by 65 feet, properly lighted,

and maintained at a temperature of about 35° F., 50 persons are engaged

about three hours daily trimming small pieces of meat. The room is clean.

Preparation of Sausage Casings.— This work is carried on by 10 persons,

in a room with good light and ventilation, having a floor space of 1,200 square

feet. The intestines are scraped, washed, tested for perforations and packed

in salt. The room is kept clean, and is not more odorous than is to be ex-

pected, considering the nature of the material treated.

Soaking and Pickling Cellar.— Here, in a temperature of about 40° F.,

hams and bacon are soaked for from forty to seventy days in a pickling

solution of salt, sugar and saltpeter. They are then taken out, soaked in

water, washed with cold water and a stiff brush, and then carried to the

boning rooms. The floor is of cement, with a board covering.

Boning and Trimming Rooms.— Here the bones are removed from the

hams, which are then placed in tin holders, in which, before being taken to

the smokehouse, they are boiled. This department includes several rooms,

properly lighted and ventilated, each about 25 by 50 feet.

Sausage Making.— Five rooms are given up to the manufacture of sau-

sages. They are all fairly well lighted and ventilated, and have floor spaces

ranging from 800 to 2,250 square feet. They are heated by steam. In the

cutting and mixing room, 40 by 50 feet, the meat from the trimming rooms is

mixed with government-inspected-and-stamped "barrel-beef," salt, saltpeter
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and spices, and ground by machinery. No other preservative substances are

employed. The casings are filled in a second room, 30 by 75 feet, and the

sausages then pass to a third room, 30 by 40 feet, where they are boiled in a

wooden tank. They are packed in another room, 20 by 40 feet, and then

placed in cold storage. The greater part are smoked in the smokehouse. The

floors of the sausage rooms do not look clean, but they are said to be washed

daily with water.

Rendering Lard and Grease. — Eight tanks are in use : five for lard, two

for grease and one for blood. They are on the third floor. Portions of three

floors are in use. When the tank contents have been heated sufficiently long,

the fat is drawn off: at the upper level and the water and residue through the

bottom. The lard and grease go at once to settling tanks below. The lard,

after appropriate treatment, is pumped to the filling room, where it is run

into pails. On the lower floor the tank water is drained away, and the residue

is pressed and dried for fertilizer.

Preparation of Pigs' Feet. — Six men, in a properly ventilated and fairly

well-lighted room, 30 by 45 feet, clean and shave scalded pigs' feet. The

place naturally is wet and somewhat dirty, but otherwise is unobjectionable.

Washing Boom.— All trucks, utensils, etc., are taken every night to a

room 30 by 60 feet, where they are washed with warm water and stiff brushes.

The proper cleaning of wooden trucks and tubs is not a simple operation,

and 5 or 6 men are engaged at this work every night.

Springfield Rendering Company, Brightwood.— Slaughtering and Rendering.

In this establishment, which occupies a brick and wooden building two

stories in height, situated on the bank of the Connecticut River, the chief

business is rendering. The slaughtering is done by Jewish butchers, each

killing his own animals, and the meat is " Kosher." The animals slaughtered

are chiefly cows and calves, and they number about 50 per week. They are

kept in a small, not clean yard, from which they are driven up a short

incline to the killing room, the floor of which is double, and slopes slightly

to drain in the middle. This drain has two plugs, one of which closes the

opening to the rendering tanks (for blood), and the other that of the outlet

for wash water, which drains to the river.

The killing room is cleaned by the company when the day's slaughtering

is completed. Since those who use the place kill at all hours of the day, it

is difficult to keep it in a cleanly condition, and the place is infested by flies.

The rabbi makes his inspection at the time of slaughter, and a second inspec-

tion is made by the local inspector. The carcasses are carried away, not

chilled, within a few hours, although a cold-storage plant is maintained on

the premises.

The company makes oleo oil from suet and fat collected in the markets

and sent in in ice. This material is trimmed and washed and put into steam

kettles, after being finely minced by machinery. It is heated to 170° F. for

several hours, and the liquid fat is drawn off into wooden tanks. After the

stearin has separated, tbe material is pressed through cloth and the oil is
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conveyed to a storage tank, from which it is drawn into barrels for export.

The stearin is used in this country for various purposes. The building in

which this work is conducted is clean and neat throughout.

Another operation conducted here is that of bone grinding, in which

process much fine and irritating dust is evolved. One man manages the

maehine, and has done so for three years without discomfort or injury.

The chief business is curing hides and rendering. The products are hides,

bones and bone dust, stearin, oleo oil, fertilizer and ammonia stock.

Following are the reports on 201 of the small slaughterhouses in 107

cities and towns. The places visited are arranged in alphabetical order.

The results speak for themselves, and they are presented without com-

ment ; but attention must be called to the fact that the provisions of the

law relative to slaughtering are very generally ignored.

Thus, section 99 of chapter 75 of the Eevised Laws provides that the

proprietor of every slaughterhouse shall apply annually, in April, to the

local authorities for a license, stating in his application, which must be in

writing and properly sworn to, the estimated number of animals to be

slaughtered per week and the days of the week upon which they are to

be slaughtered. Section 100 provides for the issuing of the licenses.

Section 101 prohibits slaughtering on any days other than those specified

in the application, except in the presence of a member of the board of

health or of an inspector appointed for the purpose by the board ; section

102 provides for the presence of the inspector and for examination of the

carcasses at the time of slaughter. Section 105 exempts those who, not

being engaged in such business, slaughter their own animals on their own

premises, but it provides for proper inspection of the carcass of any

animal, more than six months old, which has not been inspected under

the provisions of another law within six months. Section 106 provides

a fine of not more than $500 or imprisonment for not more than sixty

days, or both fine and imprisonment, for slaughtering without a license,

or for neglecting to cause carcasses to be inspected, or for selling a carcass

or part thereof that has not been inspected. And yet many of the pro-

prietors of the slaughtering establishments described below hold no

licenses ; some of the places are used by an indefinite number of unlicensed

butchers from neighboring cities and towns ; an inspector is rarely present

at the time of slaughter ; in not a few instances the person appointed as

inspector is the licensee himself ; sometimes the inspector is sent for and

calls on the following day; sometimes meat condemned in one place is

removed to another town and there inspected, passed and stamped for a

small fee per carcass; and more often carcasses are not inspected at all,

and consequently are not condemned, even though showing evidence of

disease.
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Acton.

1. Slaughterhouse, 25 by 20 feet, which contains two pens for cattle, a

cooling room, and a refrigerator, 10 by 12 feet. At the time of visit the

latter was in good condition and contained a dozen fair-sized dressed

calves. Four calves were confined in one of the pens; 2 of them were

very small.

The floor has a trench in the centre, with a slight slope; a trap door

communicates with the cellar. Part of the offal and blood is given to the

hogs in the cellar, and the rest is carted away and buried. There was

some whitewash on the walls, but the floor, benches and utensils were

very dirty, and the place was infested with flies and had an offensive

smell.

About 40 cows and 80 calves are killed here each month, and the meat,

which is retailed in Lowell, is stamped by an inspector.

Agawam.

2. A small slaughterhouse; area, 500 square feet. Tight wooden

floor about 18 inches above the ground, without noticeable pitch. At

one end there is a door, through which the blood and offal are pushed

out onto a platform in a hogpen. The platform is said to be cleaned

every day, so that the hogs shall have only fresh material to eat. No

ventilation. Walls and floor of the slaughtering room very dirty. Eoom

infested with flies.

About 35 cows and 20 calves are killed here every week. The cattle

are kept in a small yard, pending the arrival of the butchers, who change

their clothes in a small, dirty room, 6 feet long by 8 feet wide.

A large piggery extends from the slaughterhouse for several hundred

feet, and the pigs come up and feed at the platform.

Alforcl.

3. The slaughterhouse, 30 by 30 feet, occupies half of a dilapidated

barn, the other half of which is used as an icehouse. In one corner

is a platform, 12 by 14 feet, of broken and loose boards. This is the

only portion of the room which has a floor. Adjoining is a hogpen,

beyond which are a meadow and a brook. The blood and offal go through

a hole into the hogpen, from which the drainage passes into the brook.

The refrigerator, 6 by 8 feet, at the time of the visit contained many

scraps and salted hides, and was in an unclean condition. The place,

generally, was in a condition of clutter, and here and there were scraps

of decaying meat, old heads and hoofs.

The local inspector of animals comes when sent for to look at the

slaughtered meat.
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Amherst.

4. Small slaughterhouse in a barn, where 10 calves per month are killed

in spring and early summer. It has neither floor nor cellar. The offal

is fed to hogs.

5. Building 20 by 30 feet, in a field half a mile from the town. The
floor slopes to one side, where there is an opening for the escape of

blood, and also a hole through which the offal is pushed into a hogpen.

Heads and bones are thrown to the hogs, and also occasional carcasses

of dead horses and diseased cows. After a time the bones are gathered

and sold.

Thirty calves and cows are killed monthly, mostly by butchers from

Holyoke, who kill for their own trade.

There is a driven well on the premises, but no cleaning is done, and

the floor is very dirty and has a foul odor. In the corner of the slaugh-

tering room is a common privy, used by those who do the butchering.

The local inspector asserts that carcasses rejected by him are carried

to the inspector in a neighboring town, and stamped at a uniform rate

of five cents for each animal.

6. Killing is done in a barn cellar, in a space 15 by 20 feet, with

cement floor partly covered with sawdust. On one side is a large col-

lection of manure, and on the other side is the hogpen. The liquid

from the hogpen runs onto the floor of the killing area. The offal is

thrown to the hogs. During the busy season the average killing is

about 30 calves and cows per month. Sawdust is used to absorb the

blood, but practically no cleaning is done.

7. Slaughtering done in one end of a new barn, in a space 20 by 15

feet. About 20 calves per month are killed. The offal and blood pass

through a trap door to hogs in the cellar. The floor gets no cleaning, but

the work is conducted in a comparatively neat manner, and but little

blood and filth were observed. General condition fair.

Andover.

8. Building 20 by 30 feet, with section having a sloping floor and a

side door overlooking a hogpen. The floor is in good condition and is

fairly clean and covered with lime. The place is not used much in hot

weather, but in the busy season about 20 calves and cows per month are

killed. The refrigerator, 15 by 15 feet, is clean. The hides and heads

are carted off by a rendering company. In a room adjoining the slaugh-

terhouse are accommodations for 6 cows. But few flies were observed.

9. Portion of barn, 15 by 35 feet, is partitioned off for use as a slaugh-

terhouse. Up to the time of inspection, only chickens had been killed
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and dressed. The place is dark, and in an untidy condition from blood

and feathers. On the day of visit 3 cows were waiting to be killed, 1 of

which was exceedingly thin and had a suspicious cough.

Arlington.

10. The slaughterhouse has good light and ventilation, and is sweet and

clean. It has a tight floor which slopes to one side, where a channel

connects with the sewer. About 50 to 60 calves are slaughtered every

week. The offal is removed at once and the entire place is cleaned every

day after slaughter. The calves are dressed and cooled in the same room
and then removed to a clean ice chest. No odor was observable.

Asliburnham.

11. On a barn floor, 20 by 35 feet, about 25 calves per month are killed.

Underneath is a hogpen. The place is supplied with running water, and

the floor is washed clean. The refrigerator, 10 by 12 feet, is clean, and

has sawdust on the floor to catch drippings. The offal is converted into

poultry feed. A clean, well-kept place.

AsJifield.

12. The slaughtering is conducted in a portion of the barn, 8 by 15

feet, partitioned off. From 6 to 12 lambs, raised on the premises, are

slaughtered each week during the late winter and the spring months.

There is no drainage, but the offal is carted away to hogs, or buried.

The place is exceedingly dirty, and the floor is covered to a depth of two

inches with accumulated filth.

13. Shed, 22 by 15 feet, situated in a field. A few cattle, sheep and

calves are killed each week. The offal is given to hogs in a pen beneath.

Very little cleaning appears to be done. Floor very dirty. At the time

of visit many flies were present, and a bad odor was noticeable about the

whole place.

Ashland.

14. The slaughterhouse is a room, 25 by 16 feet, with a wooden floor.

A trap door communicates with a shallow cellar, in which the refuse is

thrown and covered with dirt and sawdust. The cellar drains to a cess-

pool fifty feet away. About 50 animals, condemned by State authorities,

are killed and destroyed each year. Also, in the busy season, from October

to Ma}'-

, from 40 to 75 hogs, calves and cows are slaughtered.

The floor is scraped clean and dry. The walls are clean. Water is

brought for cleaning purposes in barrels. The earth and sawdust cov-

ering keep the cellar in good condition, and, in general, the place is

fairly clean, and remarkably free from flies.
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Athol.

15. Small shed in a field on the outskirts of the town. About 300

hogs, 30 cows, 20 sheep and from 30 to 40 calves are killed yearly. The

shed is about 15 by 20 feet; open on one side, and has a rough board

floor. In a corner is a kettle for heating water. The offal is removed

in a wheelbarrow and buried. Although the place gets no real cleaning,

it is in fair condition.

AMleborough.

16. Slaughterhouse, 20 by 12 feet, situated in a barn. A trap door

communicates with a shallow cellar containing manure. The general

condition is very dirty, although the place appears not to have been used

for slaughtering purposes for several weeks.

Auburn.

17. Small establishment, used only for the killing of an occasional old

horse. No regular butchering done for more than a year.

Barnstable.

18. About 25 to 35 calves and hogs are killed, from October to March,

on a barn floor, 20 by 20 feet. There is no cellar. At the time of visit

there was little evidence of recent use and the place was fairly clean.

19. The slaughtering is done in a wooden annex to a barn. The room

is 22 by 15 feet, with a good board floor, and has a cellar beneath. From

40 to 50 calves and 12 to 15 cows are killed annually. Little slaughtering

is done in summer. Some of the offal is carted out and buried on the

farm; some is given to hogs. At the time of visit the place had not

recently been in use, and was in a fairly clean condition.

20. Wagon shed, 22 by 30 feet. The only indications of the use to

which it is put are hoisting tackle and hooks, and the place is very

clean. Only calves and chickens are killed. All offal is carted off into

the woods, and covered from time to time with ashes.

21. Calves are killed on a barn floor, which, after use, is thoroughly

cleaned, and shows no evidence of the use to which it is put. The pro-

prietor keeps a provision store on the opposite side of the street, and here

his meat is sold. The store is clean. All offal is carted away into the

woods.

22. Calves slaughtered in a wagon shed back of a provision store.

The place is thoroughly clean and shows no evidence of the use to which

it is put. All offal is carried away into the woods and disposed of.

23. Slaughtering of hogs out of doors near the barn. No evidence of

slaughtering observed at the time of visit.
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21. Hogs slaughtered in a wooden building, 10 by 20 feet, from

October to March. Blood and water run into a shallow pit near by and

are mixed with sand. This is cleaned out in the springtime. The rest

of the offal is thrown into a hogpen. At the time of visit the place was

fairly neat and clean.

25. The slaughterhouse, 20 by 20 feet, is an annex to a barn. It has a

fairly good wooden floor, which pitches slightly to a side door, through

which the offal is pushed out to swine. At the time of visit, little slaugh-

tering, except of chickens, was being carried on; but during the year,

from 40 to 50 calves and a large number of pigs are killed. The floor is

cleaned, but the walls at the time of inspection were dirty and bloody.

26. A group of old buildings in a field. (The original Swift slaughter-

house.) These buildings have been cleaned and whitewashed, but the

whitewash has been laid on over pre-existing dirt. The killing is done in

a room 30 by 35 feet, which has an old rough floor. The light and ven-

tilation are good. The place is used, in addition, for curing pork, and as

a storehouse for meat and provisions. The refrigerator, 15 by 20 feet,

is in fair condition. The bones, heads and offal are thrown onto the

ground out of the most convenient door, but in summer all this material

is said to be buried. About 75 calves and 12 cows are killed during the

season. Water, when used, is obtained from a well outside.

Bedford.

27. Portion of barn used for killing hogs in the autumn months. At

the time of visit there was no evidence of slaughtering.

Belchertown.

28. Slaughterhouse, 10 by 20 feet, in one end of a large barn. A trap

door communicates with the cellar and hogpen below. The pen opens on

one side, and is less objectionable than the average pen. The bones and

offal are thrown to the hogs. From 10 to 25 calves per month are killed.

There is not much cleaning, but the blood and dirt are covered with hay

and sand, etc.

A new slaughterhouse, 25 by 16 feet, is being built, and this is to

have a cement floor.

29. Slaughtering done in portion of barn, 18 by 22 feet, with sloping

floor, which gets no cleaning except such as can be done with a broom

;

consequently, it is not in good condition. The walls and benches are

covered with dirt and blood. The offal goes to hogs on the farm. About

30 animals per month are killed. In another building there is a kettle

for rendering. The condition of both buildings is dirty.

30. From 12 to 15 cows and calves are killed monthly on the floor of
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an old barn. The blood and offal, which are fed to hogs in a pen outside,

are collected in a wooden trough and metallic bucket. There is little

evidence of the use to which the place is put. No spattered blood or filth

observed. Place fairly clean.

Beverly.

31. A dilapidated shed, 30 by 15 feet, partly floored. The unfloored

portion contains about a foot of wet, slimy manure ; back of the shed is a

hollow filled with the same material. The place has been in use for many
years, but it shows no evidence of having been cleaned in any way. It is

situated near the street, through which runs a water main; but what

water is needed is brought in pails. The offal is said to be buried; the

hoofs, heads and grease, etc., are sold to Tenderers.

Billerica.

32. Slaughtering done in a room, 12 by 20 feet, in the end of a barn.

The offal is thrown through a trap door into a cellar below, where it

is eaten by hogs. Twenty-five calves per month are killed and inspected

by the town inspector. At the time of visit 3 exceedingly small calves

were waiting to be killed. It was said that one of them was to be killed

only for its hide. The general condition of the place was dirty.

33. Slaughtering done in a building in a field near the town. The

killing room is 20 by 30 feet. About 10 calves per month and 100 hogs

and 6 cows per year are killed and inspected. A refrigerator, 12 by 8

feet, is in fair condition, but the slaughtering room and the cellar below

are exceedingly dirty, no cleaning being done. The offal is sold.

Boxford.

34. A fairly good building, 20 by 18 feet, used in autumn and winter

for killing hogs. About 60 to 100 are killed during the season. At the

time of visit the place was clean and in good condition. The cellar

beneath is open on one side and is well lighted. This also was clean.

35. The slaughterhouse is a dilapidated old building, 38 by 20 feet,

with a rough floor. In the cellar beneath, and elsewhere on the prem-

ises, are kept hogs, which are fed on swill. Back of the slaughterhouse

is a brook, which receives the drainage of the place. The floor of the

slaughterhouse is covered with dried blood, manure and other dirt, and

in the corners are old rags, papers and discarded tools.

The animals slaughtered include cows, hogs and calves. The number

could not be ascertained, but it was estimated that hundreds are killed

during the year. The meat is used to a great extent in a sausage factory

in Lawrence.
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Bridgewater.

36. A few calves (not over 20 per year) are killed in the end of a

barn. Floor covered with dirty sawdust; old blood stains observed on

the doors and walls. At the time of visit no killing had been done for

some weeks.

37. In a dilapidated out-building, 16 by 20 feet, hogs are killed in

winter. There is a room for hanging meat to cool. The floor is of

loose boards and is not cleaned.

Brockton.

38. This is an extensive establishment, with cattle yards, refrigerators,

and a sausage factory. The cattle come from Vermont and New Hamp-
shire, and a few are collected in the neighborhood. The average number
of animals killed is 125,— 50 cows, 50 hogs and 25 calves. The slaugh-

tering room, 20 by 50 feet, has a trap door through which some of the

offal goes to hogs below; the rest is buried in the woods on the farm.

The slaughtering floor is washed with hose after use, but the walls and

utensils are left dirty. The floor is level and drains off poorly. The
light is very good. The refrigerator is fairly clean. The sausage factory

was not in use at the time of visit, and was in fairly clean condition.

Cambridge.

39. The slaughterhouse is a shed, 16 by 22 feet, in the rear of a barn.

It is kept scrupulously clean and is quite free from odor. It has a tight

wooden floor which slopes to a strainer in the centre. About 40 to 50

calves are killed per week. The offal is removed immediately and the meat

is inspected by the Cambridge inspector before it can be sent out.

40. An old slaughterhouse, with good light and ventilation. A wooden

floor slopes to a door, where the drainage is caught in an iron tub. The
offal is removed in barrels on the day of slaughter. The floor is scraped

after each day's work, and is clean. "When visited, the walls were found

to have been whitewashed recently and were in good order. The cutting

board, barrels for offal and meat hooks were not clean, and many flies

were observed. About 100 calves per week are killed. The general con-

ditions are fair.

41. A small establishment, with a floor space of 450 square feet. The

wooden floor slopes to a strainer, which is connected with the public

sewer. The floor is clean, but the walls near the door are greasy and

bloody for about two feet from the floor. General conditions are fair.
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Chelmsford.

42. Twenty calves and a few cows are killed each month in a slaugh-

tering room in a barn, with a fairly good floor and trap door to cellar

below. The floor is cleaned to a certain extent, and has lime sprinkled

over it. The cellar beneath is entirely without light. At the time of

visit it contained a foot or two of semi-liquid manure and a half dozen

pigs, which are fed on offal from above. The heads, hoofs and hides are

carried away by a rendering company.

43. A barn, 35 by 30 feet, with an earthen floor, is used at times for

killing calves. jSTot more than 6 per month are killed in the summer

months. At the time of visit there was not much evidence of the business.

44. Slaughterhouse is a building 45 by 15 feet, with a loose board

floor. About 1,000 swine are killed here during the year, but not in

summer, during which season a few calves are slaughtered. A boiler in

a room adjoining the slaughtering room furnishes hot water, some of

which is used for washing the premises. Floors and walls fairly clean.

45. A comparatively new barn, with a room 20 by 30 feet, the floor

of which contains a slit and a trap door, through which the blood and

offal go to the pigs in the cellar. The pigs have an outside yard as well.

From 20 to 30 calves and 6 to 8 cows are killed every month. The place

is not clean. The cellar beneath has a cemented floor, on which is a foot

or more of wet manure. The outside pen is fairly dry.

46. Slaughtering done in a shed connected with a house and barn.

In one side of the shed there is a hole which leads to a wooden chute,

which carries the offal below to hogs. The floor is scraped a little,

but no other cleaning is done, and the whole floor is covered with a

mixture of blood and manure, hair and grease. The entire place is very

dirty, infested with flies, and foul smelling. The number of animals

slaughtered per month is from 20 to 30.

47. Slaughtering carried on in the end of a barn, 36 by 12 feet, with

a slightly pitched floor and drain in centre. The offal goes to a hogpen

below in winter, but in summer it is carted to a hogpen in a field near

by. The walls and sides are not cleaned at all. The floor is cleaned

with water brought in pails, and a dry powder, said to be " antiseptic,"

is used to keep down odors. The heads, hoofs and hides are carted

away by a rendering company, but the offal is mixed with cotton waste

in the cellar, which has a cemented floor, which helps to retain the mois-

ture, and in consequence the contents are in a very bad condition. The

number of animals slaughtered monthly is about 30,— 10 cows and 20

calves.

48. The slaughtering room is a corner of a large, fairly clean barn,
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and is 12 by 15 feet, with a floor pitching to the centre. When visited it

had been whitewashed and was fairly clean, and lime was sprinkled on

the floor, upon which 60 to 70 cows and calves are killed per month. The
refrigerator, 7 by 12 feet, was in fair condition.

Under the slaughtering room there is a cemented cellar, which was

in a wet and nasty condition. The drainage runs back through a ditch

to a cornfield. The contents of the cellar are said to be mixed from time

to time with cotton waste. The place has a good water supply, and is

equipped with a hose for cleaning purposes.

Cheshire.

49. Small building back of a barn, with earth floor. Slaughtering

room, 11 by 24 feet, was found to contain some decomposing bones and

hoofs. Although there is an abundance of water in the barn, little

appears to be used, and the place is dirty. About 20 to 30 calves per

month and 30 to 40 cows per year are slaughtered. An inspector is sent

for to stamp the cows but not the calves. The meat is sold in Adams.

In winter, the hoofs and bones are sold to a rendering company.

50. Slaughtering is conducted in a place, 20 by 30 feet, in the end of a

wagon shed, which has a cemented floor. About 20 calves per month are

killed. The offal goes into a hole near by, and is covered with earth

and charcoal and frequently carted away and buried. Town water is

used, and the place is kept fairly clean. The meat is not inspected.

Clinton.

51. AVooden building, 26 by 40 feet, in a field on the edge of the

town. It has a refrigerator, 10 by 15 feet, and a cooling room of the same

size, as well as a kettle room for heating water. The killing floor is

15 by 25 feet; it has a trap door in the centre, which communicates

with the cellar beneath. A hogpen in the rear is open and clean. The

offal is carted off to a piggery in the country; the heads and bones

are sold. About 150 calves per month come from Vermont and are

slaughtered here; some also are collected from towns near by. In addi-

tion, about 20 sheep per month, and 12 cows, and 100 to 125 hogs per

year are slaughtered. The meat is stamped by an inspector before being

shipped to Boston. The middle of the floor is cleaned somewhat. The
walls, doors, tables and utensils are dirty and foul smelling, and the

place is infested with flies.

Concord.

52. Building 22 by 14 feet, about one-fourth of a mile from the

road. It has a rough floor, with a trap door in the centre and a dark

cellar beneath, in which are pigs which are fed on the offal. The re-
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frigerator, 10 by 12 feet, is dark and not very clean. About 50 calves

and 12 cows per month are slaughtered, and the meat is sent to Lowell,

where it is sold from carts. The carcasses are inspected. Heads and

hoofs are sold. Cotton waste is thrown into the cellar below, to keep the

manure as dry as possible, but the cellar and the whole place are ex-

ceedingly dirty and foul smelling, and overrun with flies.

Conway.

53. Market on Main Street in Conway, under which is a room, 25

by 30 feet, with a cemented floor draining to the centre, and through

a pipe into the river. Calves, lambs and poultry are killed each week.

A fairly good place, but not well kept, being dirty, untidy and infested

with flies. In an old barn, somewhat more than a mile distant, 3 or 4

cows are killed each week on a floor 12 by 16 feet. The place is very

dirty everywhere, and apparently no attempt is made to clean it. There

is no water supply except that which is brought in in cans. All offal is

thrown to the hogs under the barn.

Cummington.

51. Building 20 by 10 feet, in the woods. The floor at one end

slopes, and has a trap door through which the blood and offal go to

hogs in the cellar, which is wet and dirty, but the hogs have a large

yard outside. The animals slaughtered here include cows, calves and

sheep. Little cleaning is done except to push the offal into the cellar,

and consequently the floor and walls are covered with old blood and dirt.

The hides are salted and piled up in one end of the room. Near by is a

shed, 15 by 12 feet, where calves and chickens are killed. When the

killing is finished, an inspector is sent for. He arrives usually the next

morning, and inspects the meat and stamps it. This is kept in a more

cleanly manner, but is, nevertheless, dirt}^. Most of the meat is sold in

the local market.

Dalton.

55. Slaughtering is conducted in a part of an addition to the barn;

floor space, 28 by 15 feet. There is a hole in the wall, through which

offal and blood are pushed into tubs, and removed for burial or for

feeding to hogs. The floor appears to have been scraped, but no other

cleaning is done, and the walls are very dirty.

56. Slaughtering conducted on a part of a barn floor, 20 by 15 feet,

which slopes to a square hole, through which blood and offal are dis-

charged into the cellar, where hogs are kept. Little slaughtering has
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been done during the past year,— not over a dozen calves and cows.

The floor is said to be cleaned with a broom, but at the time of inspection

it had not properly been cleaned since when last in use.

Danvers.

57. A well-built slaughterhouse, connected with a barn, and reached

by passing through the stable. The killing-room is 22 by 20 feet. The

wood work is in good condition, but shows no evidence of any process of

cleaning, being covered with dirt, blood, filth and grease. The floor has a

slit about an inch in width, through the center, through which the blood

escapes to a hogpen below. About 25 calves are killed per month. The
heads, hides, hoofs, horns, bones, fat and offal are taken away by a ren-

dering company.

58. Shed, 17 by 25 feet, connected with a house and barn. The floor

is of double thickness, and slopes to a gutter which discharges into a

trough outside, which overflows onto the ground. The offal is carted

away to a hogpen in the woods. The place shows no evidence of ever

having been washed, but the floor is scraped every day after use. The

walls and ceiling are so covered with spots of blood and filth that it is

hardly possible to see the wood itself.

Dartmouth.

59. This establishment is a comparatively new, well-lighted building,

15 by 25 feet, where from 10 to 20 cows and a larger number of calves

are killed each month by a number of butchers. The floor appears to

have been scraped at some time, but it and the walls, doors and windows

show abundance of blood, dirt, hair, manure and grease. The offal is

pushed through a hole in the wall into a pigpen, a large portion of which

is filled with a wet mixture of manure and pieces of offal. The building

is not supplied with water, and if any water is used, it is brought from a

spring two hundred and fifty yards away. The foul odor arising from this

establishment is perceptible at a distance of one hundred yards in all

directions.

60. The slaughtering room is 20 by 30 feet, in the end of a barn.

It has a rough board floor, and beneath is a cellar. Here about 30 to

40 calves are killed per month, and about 500 hogs during the season.

The offal is thrown to hogs in the cellar beneath, in which there is wet

manure to the extent of a foot in depth. The slaughtering room is said

to be washed with water brought from a well outside, and a small place

in the middle of the floor bears evidence of having been washed to a
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slight extent; but the rest of the place, the walls, benches, doors and

floor, are covered with clotted blood, manure and dirt.

61. A comparatively new slaughterhouse, 20 by 28 feet, situated in a

meadow, a quarter of a mile from the owner's house. The slaughtering

is done by another person, who has no license. ISTo definite informa-

tion could be obtained as to the number of animals slaughtered, but

it would appear that from 40 to 50 a month are killed. The floor

is fairly good and appears to have been scraped, but the rest of the

place is very dirty in every part. The offal is pushed through a hole

in the wall directly onto the ground outside, where it is mixed to

some extent with seaweed. The surroundings are dirt}r
, and the odor of

the decomposing offal is perceptible for more than one hundred yards.

If any water is used in the establishment, it is brought in in a single

milk can. In the meadow, close by, on the day of inspection, a sick cow

was observed, lying with head on the ground, and breathing forty times

to the minute.

62. This place is a room, 18 by 28 feet, in a dilapidated old barn,

in which are three stalls containing about two feet of manure. The

floor is rotten and broken in places. The floor, walls, benches and

everything else are covered thickly with manure, blood and other filth,

and there is no evidence that any cleaning is ever done. The offal is

said to be carted away to a farm. The cellar beneath the slaughterhouse

is filled almost to the top with manure. The place is owned by a local

official, and is used by a number of butchers, who hold no license to

slaughter. About 15 cows per month are killed, and an unknown number

of calves, the latter not inspected.

Deerfield.

63. "Wooden building, 25 by 50 feet, with a ventilated slate roof. About

300 hogs, 300 beef cattle and 500 calves are slaughtered in a year, in a

room, 15 by 25 feet, with a tight wooden floor pitching to a drain in the

centre, through which blood, etc., are conveyed to a receptacle outside.

This floor is kept in a clean condition. The meats are hung in a cooling

room, from which they pass to a large refrigerator.

Lard is tried out in a steam kettle; hams and bacon are cured in the

cellar, which has a cement floor ; and beef is corned in another room.

The whole establishment is clean and well kept, and is free from flies.

ISTo spitting was observed.

64. Shed, 12 by 18 feet, in a field. It has a cement floor, which is kept

in a clean condition. Ice-box connected with building is clean. The
place is used for killing calves.
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Dighton.

65. A license has been taken for the purpose of killing 4 or 5 calves

and about 6 hogs per year. Work is done in the barn or in the yard, and

no live stock is bought for slaughtering.

66. About 30 calves per month and 20 cows per year are killed in

a corner of a new barn, in a room 12 by 16 feet. Beneath is a cellar,

in which are kept hogs, to which the blood and offal are given. The
heads and bones are sold to a rendering company. The source of water

supply is a well in the yard, but no water is used and the floor gets

no cleaning. The walls and utensils are spattered with blood, and the

floor, to the depth of more than an inch, is covered with clotted blood,

hair and manure. The refrigerator, 10 by 8 feet, dark and not clean, is

situated in a separate building.

Dracut.

67. In one of several poorly kept barns and sheds, cows, calves and

pigs are slaughtered on a floor 11 by 20 feet, with a trap door to a

shallow cellar, to which hogs have access. On the day of inspection

the floor had recently been cleaned and sprinkled with lime. About 10

cows per month and as many calves as can be obtained are slaughtered.

The place is not regularly cleaned, and the drainage goes into the yard.

Part of the refuse matter is boiled for chicken feed.

68. Wooden building constructed for the slaughtering business. It

has a room, 35 by 18 feet, with a slightly sloping wooden floor. In one

of the walls is an opening near the floor, through which the offal is pushed

out, to fall onto a platform in a hogpen twenty-five feet below. There is

also a slit in the floor, through which the blood goes into a barrel beneath.

In warm weather all offal is carted away to a hogpen in a field. The
refrigerator, 10 by 12 feet, was found to be in fair condition.

There is a steam boiler on the place and hot water is used in cleaning

the walls and floor. On the clay of inspection the walls had recently

been scraped, and the accumulation of blood thereon had been reduced

in amount. Under the slaughtering room is a place for salting hides,

and beneath this is another roof, and both were found to be in fair

condition. Next to the slaughtering room is a tie-up for 6 to 8 cows,

but it is well separated by partitions. The water supply is derived from

a well, which is piped to the barn and slaughterhouse. The drainage

goes one hundred yards back, into a meadow.

The inspector of animals, etc., comes " now and then," but does not

see all that is killed and sold.

69. Slaughtering done on the barn floor near a door. Six to 10 calves

per month are killed. The hides, heads, etc., are removed by a rendering
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company. The offal is mixed with earth and allowed to decompose under

ground. The floor is washed sometimes with water from the well.

70. On the day of visit the place was not yet ready for business, the

barn floor being about to be relaid.

71. Slaughtering is done on the main floor in the barn. The offal is

brought into the cellar beneath, where hogs, which also get city swill,

are kept. A few pigs are kept in a pen close to the slaughtering place.

On the day of visit 1 very thin, small calf was waiting to be killed. The

place seems to get no cleaning, but apparently not much slaughtering is

done in summer, and less than the usual amount of blood and filth was

found on the floor and walls.

72. Slaughtering done in a place, 20 by 30 feet, partitioned off on

one side of the barn. There is a trench in the floor and also a trap door

to the cellar beneath, where pigs consume the offal. The hoofs, heads,

hides, etc., are removed by a rendering company. The cellar is filled

with slimy matter and wet manure. The entire place is very dirty and

shows but a limited space where any cleaning is done, everything else

being covered with blood, grease, manure and dirt. There is no re-

frigerator. About 20 calves per month are killed by different butchers

during the summer, but many more, and also pigs and cows, are killed

in cold weather. At the time of inspection 3 or 4 immature calves were

awaiting slaughter.

Duxbury.

73. Although, formerly, slaughtering was done at this place for a

butcher in town, at present only a few very small calves are killed for

their hides, the meat being given to pigs and chickens. Slaughtering is

done in a barn back of the horse stalls, in a space about 20 by 12 feet.

The offal is discharged into a cellar, where it is buried in the manure.

The conditions found were unobjectionable.

74. Slaughtering done in Bailey's barn, in the southern portion of the

town. About a dozen sheep had been killed up to the time of visit, but it

was anticipated that the business would be greater later on. The prem-

ises show little evidence of the business, blood, etc., not having been

sprinkled about. The barn is small and the work has been done near the

door. Offal is buried beneath manure in the cellar.

Egremont.

75. In a small building, 12 by 18 feet, with a rough floor, 3 lambs are

killed each week. The place is kept free from evidence of slaughtering,

ashes or earth being spread on the ground over any blood or drippings.

The offal, heads, etc., are carted away.
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76. A slaughterhouse occupies part of a building, the other portion

of which is a market. Between these two establishments are two doors.

The market is clean, as is the refrigerator, 10 by 12 feet, which on the

day of inspection contained meat of good appearance and quality. The

killing room, 18 by 30 feet, has a cement floor, and here from 40 to 60

calves, cows and lambs are killed. The offal goes through a hole in the

wall to a hogpen outside. The floor of the killing room is cleaned a

little with water brought from a trough in the barnyard. The walls,

tables and doors are very dirty and bloody. When visited, there was con-

siderable rubbish and decomposing meat lying about, and a barrel con-

taining entrails and meat scraps, swarming with maggots, stood in the

centre of the room. The odor was extremely offensive. Bones and heads

are sold to a fertilizer company.

Essex.

77. Slaughterhouse in part of barn; area, 15 by 12 feet. The sloping

floor drains to the cellar. The place is clean, and in good condition.

The floor is kept well washed.

Fall River.

78. In a wooden extension of a rendering plant is a room, 40 by 35

feet, used by a number of butchers, who kill, at all hours of the day or

night, from 50 to 150 cows, 50 to 75 calves, and a few sheep every month.

A rendering company holds the license, and cleans up with hot and cold

water and a hose every day; but, owing to the unclean methods of the

butchers, the place is frequently very dirty. All the offal goes to the ren-

dering tanks. No inspection is made of the meat prepared at this place.

Those who slaughter kill what they please and peddle the meat.

Fitchburg.

79. At the end of a rendering plant, which is not being conducted as

such at present, is a room 20 by 12 feet, used for killing and skinning

horses. It has a sloping floor, with a gutter in the centre, and the floor

is washed. The rest of the place is very dirty, and on the day when
visited there was a horse's carcass hanging up, covered with flies and

vermin.

80. Slaughterhouse, 25 by 15 feet, in the end of a barn. The floor

contains a trap door communicating with a cellar, where hogs are kept.

The offal is pushed through a trap door. About 100 calves, 40 cows

and 12 hogs per month are killed. A rendering company collects bones

and hides twice per week. Floor, walls and the whole place are very
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filthy, and show no evidence whatever of any cleaning. The nearest

source of water supply is in a barn seventy-five feet away. The local

inspector is notified by telephone when slaughtering is done.

Gloucester.

81. Slaughtering is carried on in a compartment, 25 by 30 feet, of a

barn. The killing floor is rough and broken in places. There is a cellar

beneath, where hogs dispose of whatever offal is thrown down. The

floor and the walls appear to have received no cleaning. The whole

place is very dirty, and swill is scattered all over the premises.

82. Slaughterhouse is an isolated building, 20 by 30 feet, which ap-

pears not to have been used much in summer. The floor is dirty and

so are the walls. What drainage there is goes to a stagnant pool among

rocks near by. A considerable number of calves are killed in the course

of the year, but on the day of visit no business was going on.

Granby.

83. A small shed, 18 by 12 feet, adjoining the barn, is used as a

slaughterhouse by butchers from Holyoke. About 4 to 6 animals are

killed each week. Offal goes to hogs beneath. The place is very dirty,

and apparently no cleaning is done.

84. Calves are slaughtered in a space 14 by 18 feet, in a barn. The

offal goes to hogs beneath, and is covered every few days with sand. In

winter the meat is sold to neighbors; in summer it is sold in bulk.

Occasionally a horse is killed here for the hide. The floor is not properly

cleaned.

85. A shed, 18 by 20 feet, in a pasture, is used as a slaughterhouse,

chiefly by butchers from Holyoke. Six to 10 cattle are killed each week,

and from time to time a few calves. The place was built for slaughter-

ing purposes and has a refrigerator connected, but no ice is used. The

floor is somewhat worn and has not been kept clean, but it is better than

the average. The offal is fed to hogs beneath. There is a small ven-

tilator in the roof, and a steam heater to provide hot water.

Great Barrington.

86. Slaughterhouse is a small building, 20 by 30 feet, in a field a

mile from the town. Here 20 to 30 lambs and calves are killed each

month. The hoofs, bones and heads are sold. Water is pumped from

a well underneath. The floor is cleaned in the centre, but elsewhere it is

dirty, as are also the walls and benches. The offal is given to hogs in an

adjoining pen, which is kept in fair condition.
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Greenfield.

87. Slaughterhouse, 25 by 40 feet, situated in the woods about two

miles from town. A dozen or more lambs and a variable number of

cows and calves are killed each week in the busy season. There is a

refrigerator on the same floor.

Fat, bones, offal, etc., go into the rendering tank, and the oil is sold.

The tank liquor is carted away and deposited in the fields. The tank

residue is pressed dry and sold for fertilizer. The bones are dried on the

floor of a separate building and sold for glue stock. The rendering is

done in a building adjoining the slaughterhouse. The floor and all parts

of the slaughterhouse are very dirty, and apparently no cleaning is done.

The premises in general are very dirty. Most of the meat goes to local

butchers.

Hampden.

88. Shed, 12 by 18 feet, used as a slaughterhouse for calves, poultry,

etc. A portion is partitioned off and used as a pen for animals awaiting

slaughter. The offal is carried away. Slaked lime is strewn over the

floor, which, however, is not very clean.

89. From 10 to 12 calves per week are slaughtered on a portion of

the barn floor, 10 by 12 feet. The offal is given to hogs in the cellar

beneath. Water for cleaning has to be brought in. The floor is in poor

condition. The general condition is dirty.

Hanson.

90. About 10 cows and 10 calves per month are killed on the barn

floor, 12 by 20 feet. The cow and horse stalls are immediately adjacent.

The offal is buried on the farm. The heads, etc., are sold. The floor is

covered with hay and dirt, but at the time of visit there was not much
evidence of the slaughtering business.

91. About 300 hogs per year are killed in the building, 12 by 30 feet,

which is in fair condition. At the time of visit the floor was strewn with

lime and the place was fairly clean.

Harvard.

92. Slaughterhouse a part of a good barn, one-eighth of a mile from
the centre of the town. The space used for slaughtering purposes is

20 by 35 feet; the rest of the building is used for stalls and calf pens.

In the centre of the killing floor is a trap door communicating with
a dirty cellar, where the offal is given to hogs. The floor is cleaned

to some extent in the centre by means of an old broom, but the rest of
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the floor and the walls are thickly covered with blood and manure. The

place is infested with flies and has a disagreeable odor. About 70 calves

per month are killed, the meat of which, after inspection and stamping,

is sent to Boston.

93. A portion of one end of a large new barn, in the centre of the town.

The slaughtering floor is 20 by 30 feet, with a trap door in the centre.

The cellar beneath is large, and only one corner is used for manure.

The blood, water, etc., are washed into this portion. The offal is buried

in the fields. Hoofs and heads are sold.

The cooling room, 10 by 12 feet, and the refrigerator of the same size

were empty at the time of visit and in clean condition.

Fifty calves and about a dozen cattle are killed each month, and during

the course of the year about 150 hogs. When sent for, the inspector

comes as a rule, but occasionally fails to appear, in which case the meat

is sent to Ayer. Most of the meat is sent to Boston.

The centre of the floor is washed, but the walls, doors, etc., are left

somewhat dirty. The place, as a whole, is in fair condition.

Haverhill.

94. Slaughtering is done in one end of a barn, which, at the time of

visit, was filled with hay and appeared not to have been used for some

time. A variable number of calves (not over 50 a year) are said to be

killed. The surroundings and general character of the place are good.

95. Slaughtering floor, 12 by 28 feet, connected with a barn. It has a

loose board floor, beneath which is a shallow cellar. At the time of visit,

the place was in fairly clean condition, and showed no evidence of recent

use. About 500 hogs and calves are killed between October and April.

96. Part of a large old building in a field about a quarter of a mile

from the road and dwelling houses, originally used as a piggery. One
end is partitioned off for slaughtering. The floor, 25 by 25 feet, slopes

slightly to one side, where the offal is pushed out of a small opening

into a box, and this is carted off and fed to pigs elsewhere. The
slaughtering floor is scraped fairly clean, but the walls are not cleaned

at all and are very dirty. There is an ice-box, 8 by 15 feet, opening into

the slaughtering room, but it is not used. From 12 to 15 cows and
calves per week are killed.

Holliston.

97. From 20 to 30 calves and cows per month are killed in an annex,

28 by 18 feet, to a barn; in the autumn and winter hogs are also killed.

The slaughterhouse has a fairly good floor, which was found to be clean,

but the walls and utensils were dirty. The offal is used in part to feed
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swine and part of it is buried on the farm. "Water is brought in pails

from the well as needed. On the day of visit no slaughtering was being

done.

Holyoke.

98. Building, 12 by 20 feet, in a field half a mile from house, used

by various butchers for killing 12 to 40 cows and calves per month.

The offal is given to hogs in the cellar beneath. Water is obtained

from a brook one hundred yards away, but none is used for cleaning

purposes, and the floor and walls are dirty, and the whole place and

vicinity give off a disagreeable odor.

Hubbardston.

99. From 20 to 40 cows, calves and sheep per month are killed on the

barn floor. The work is done in a neat manner, and the place shows very

little evidence of business, for sawdust and lime are used on the floor

and the blood is not spattered about. The offal is given to hogs in a pen

outside.

100. Ten to 20 calves per month are killed on the barn floor, which

shows little signs of blood or dirt. The blood is caught in a bucket and

the offal is removed.

101. The killing floor, 12 by 12 feet, is partitioned off in a corner

of the barn. It has a trap door to the cellar, where hogs are kept. The
floor is covered thickly with sawdust. About 20 calves per month are

said to be slaughtered. The offal is fed to the hogs. Most of the meat

goes to Gardner.

102. Building, 20 by 24 feet, with good sloping floor, with a hole

at one end through which the offal is pushed. Only an occasional cow

or calf is slaughtered. Cleaning up in the past has not been thorough,

and old blood and dirt remain on the floor and walls. What water

is used comes from a well seventy-five feet away. Very little business

had been done for three months preceding the day of inspection, by
reason of the fact that competitors had been buying up the very young
calves.

103. Part of an annex to barn, 40 by 30 feet, is used as a slaughter-

house. The floor is dirty and slippery with blood and dirt mixed with
lime. Considerable stinking offal was lying about on the day of inspec-

tion. From 20 to 40 calves and cows are killed each month. Some of

the offal is fed to hogs and some is buried.
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Hudson.

104. Building, 25 by 35 feet, on the bank of a river, has not been

used for slaughtering purposes for more than a year, though a license is

held. The place is now used for melting grease. The floor is much worn,

but has been washed. The tables, utensils and refrigerator are dirty.

In the cellar beneath is a decomposing mass of offal, old blood, manure

and slimy material, which gives off foul odors.

105. Slaughterhouse, built in a corner of a new barn, covers an area

12 by 15 feet. It has a trap door in the centre. The cellar beneath is

fairly clean. The place had been used but little at the time of inspection,

but appeared to have been kept clean. About 10 calves per month and

25 hogs per year are slaughtered, and the inspector calls and stamps the

meat. A rendering company takes the hides and bones. The offal is

given to hogs.

Lanesborough.

106. A wooden building, 28 by 50 feet, is used as a market, refrigerator,

sausage and lard room, and slaughterhouse. It is divided into three

rooms, one of which, 28 by 15 feet, has a wooden floor with a trap door

in the centre, under which are a box of sand and a bucket for catching

blood. The blood and offal are given to hogs under a barn one hundred

feet away. The killing floor is strewn with lime, and little evidence of

spattering of blood is observable. The business appears to be conducted

in a neat manner. Thirty or more calves per month are killed.

The lard and sausage business is carried on only in cold weather. The
material used in this part of the business is brought by farmers who kill

their own hogs.

Lee.

107. Building, 24 by 12 feet, used until March last for killing calves,

cows and lambs, no business being conducted since then. The floor

slopes to the rear. When used, the offal was pushed out of a door in the

back and carted away.

108. Building, 20 by 20 feet, in a field a mile from the town. It has a

rough floor with a trap door, through which the offal goes to a platform

in the cellar, where hogs are fed. The cellar is wet and dirty. About
20 to 30 calves and sheep per month are killed. There is running water,

and the floor shows evidence of occasional use thereof, but the doors and
walls are covered with blood and dirt. Hoofs, heads and bones are sold.

The premises in general are rather dirty.

109. Wooden building, 16 by 18 feet, in a field. It has a rough floor,
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and a hole at one side through which the offal is delivered to hogs. The

surface water and drainage from the slaughterhouse gather in a hole in

the pigpen behind, and form a green, foul-smelling pond fifty feet in

diameter.

Thirty to 40 sheep, calves and cows per month are killed. Only a

small place on the floor is cleaned; the rest remains dirty and bloody.

What water is used is brought in a pail from a spring. Adjoining are

several cattle pens.

110. Forty calves and a few cows and lambs are killed each month

on the barn floor. The offal goes out of the back door to hogs. Hoofs

and heads are sold to the collectors of a rendering company. There is

no evidence of cleaning, and the floor and walls are bloody and dirty.

Lenox.

111. Building, 24 feet square, on the edge of a meadow. Twenty

calves per week and about 200 hogs per year are slaughtered. In a

side room, 10 by 12 feet, there is a kettle for heating water. A hose

supplied with town water is used for cleaning the floor, which is in

good condition, but the walls show dried blood stains. The floor has a

slight pitch, and the offal is pushed out of the small opening at one side

into a hogpen, where it decomposes and produces a bad odor, which is

perceptible for some distance. The meat is sold in a market in Lenox.

112. About 5 cows and 25 to 40 calves per month are killed in a

small shed 17 by 10 feet, on the river bank. The floor has a slight

pitch, and the offal is discharged into a hogpen adjoining, where it is

mixed with earth and manure. The floor is clean; the walls are bloody

and stained. Washing is done with river water obtained with a bucket.

There is but slight odor.

113. Slaughterhouse, 24 by 18 feet, adjoins the barn. About 50 calves,

30 sheep and lambs, and 35 to 40 cows are killed per month. The
refrigerator, 24 by 18 feet, opens from the slaughtering room and is

fairly ofean. The floor has a slight pitch, and is provided with gutters,

through which blood, water and offal are shoved along into a hogpen
adjoining. The water supply comes through a pipe from the hills above,

and the place is washed with bucket and broom. It appears that in the

past the cleaning has not been thorough, for the floor and walls are con-

siderably stained; but of late considerable improvement has occurred.

Some alterations, including a cement floor, are being considered. The
conditions inside may be described as fairly good.
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Leominster.

114. Building in a field, with slaughtering floor 25 by 30 feet. Re-

frigerator in the corner, 6 by 12 feet. The floor of the slaughtering

room pitches to a gutter in the centre. Offal is pushed out of a hole

in the wall into a hogpen. Fifteen to 25 cows and 50 to 100 calves are

killed per month. Water is obtained from a brook by means of a bucket.

The refrigerator is dirty. The floor, walls, doors, benches and all utensils

in the killing room are exceedingly filthy, and a foul odor is noticeable

everywhere.

Lexington.

115. Portion of small barn, 20 by 18 feet, used for slaughtering;

has a rough dirty floor covered with shavings, which are used also

for bedding for horses in the adjoining stalls. Pieces of harness and

a lot of old dirty burlap, some knives and other butchering implements

scattered about. The walls and floor are covered with clotted blood,

dried manure and dirt. Water is obtained, as needed, from a well.

The offal is thrown out of the only window to hogs in a small, dirty

pen. Some of the offal is said "to be buried on the place; and hides,

hoofs and heads are carted out and sold to a rendering company. From
30 to 40 calves per month are slaughtered, and the meat is sent to a

commission house in Boston. On the day of inspection 8 small calves,

from one to two weeks old, were confined in a pen, and were to be killed

that day.

116. Combination slaughterhouse and piggery. About 100 pigs are

kept in pens and are fed on garbage. Decomposing garbage, giving

off extremely nauseous odors, was observed strewn about generally.

Slaughtering is done in a building 12 by 28 feet. It had recently been

whitewashed, the whitewash being applied over the accumulated dirt.

The place in general is very dirty. Water is derived from a well in

the yard. From 20 to 40 calves per month are slaughtered, and a large

number of hogs— more than 1,000— per year, for hotels in" Boston.

Much of the offal is said to be buried on the farm, and some is sold.

117. Slaughterhouse, 20 by 15 feet, is a shed at the end of a dwelling

house. It has a rough earth and cement floor, upon which ashes and
dirt are sprinkled to cover up blood, etc. It is used not only for slaugh-

tering of calves, but as a hen-roost, and considerable hen manure was
observed. The water supply is derived from a well in the yard.

118. Slaughtering is done on a platform, 12 by 15 feet, on the floor

of a fairly clean barn. The place is whitewashed and lime is used on the

floor. Twenty to 30 calves are killed per month. The hides, hoofs and
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heads are sent to a rendering establishment, and the offal is fed in part

to pigs kept in pens some distance away, and in part is buried on the

farm. A fairly clean place.

119. On the floor of a small barn, 12 by 20 feet, some butchering of

calves is done without a license. On the day of visit no other information

was obtainable. The floor and walls were covered with clotted blood, dirt

and hair. The offal, mixed with manure, was stacked up outside the

barn.

Longmeadow.

120. Shed, 15 by 30 feet, in a field. Six to 10 calves per week are

killed, and the offal is thrown to hogs in a pen adjoining. In cool

weather a few cows and hogs are slaughtered. Water is brought in cans

for the purpose of cleaning the floor, which, however, is dirty and smells

badly.

Ludlow.

121. From 6 to 10 calves per week are killed on the floor of a dirty

cow barn. Hogs are kept in a dark pen beneath, and to them are given

the blood and offal.

Lynn.

122. A number of dilapidated sheds, barns and out-houses, in dirty

condition. Thirty or 40 hogs and a number of dogs were roaming at will

on the day of visit. The slaughterhouse itself is part of one end of a

barn, 25 by 30 feet. It contained dirty harnesses and tools, grain in bar-

rels, blankets and old bags, and about a dozen cow and calf skins folded,

ready for removal. The cellar underneath was filled to a depth of two or

three feet with slimy material and manure. The place is exceedingly

dirty in every part. A large number of animals are killed weekly.

123. Small slaughtering establishment, in which hogs are killed be-

tween October and March. When visited, the place was fairly clean, but
had not been used for five months.

Lynnfield.

124. Part of an old barn; slaughtering area, 20 by 25 feet. On the

day of visit a hurried job of whitewashing had been done, the whitewash

having been applied over the dirt, and to the ropes, wheels and elsewhere

where not needed. The place in general is dirty and dilapidated. The
blood and offal are sent through a trap door to the cellar, which drains

into an unused well. About 10 cows and calves per week are killed; hogs
are killed in the autumn.
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Marlborough.

125. About 25 calves and 2 or 3 cows per week are slaughtered on a

portion of a barn floor, 12 by 24 feet, which is covered with loose boards.

There is a refrigerator, 12 by 18 feet, which on the day of inspection

was empty. In an adjoining section of the barn, separated by a partition

and doors, a few horses are killed, and in the winter season about 300

hogs. This place had not been used for some time. Beneath the former

section is a cellar, wherein are confined hogs to which the blood and offal

are given. The whole place and surroundings are dirty, and the barn is

foul smelling.

Medfield.

126. Four or 5 calves are killed per month in a room, 20 by 28 feet,

in the rear of a provision store. The floor slants to one side, and the

blood and offal are caught in a pail and given to pigs in a pen farther

back in the yard. There is no evidence of recent use, and the place

appears to be kept in a cleanly manner.

Mechvay.

127. When visited, this place had no license. In a dark shed, 12

by 15 feet, were the carcasses of several calves, which were being skinned

and dressed on the ground, there being no floor. A new building, 12

by 15 feet, in a field adjoining, has a rough cement floor, covered with

dirt and blood. On the walls hind quarters, lungs, livers, hearts, etc.,

were hanging about, swarming with flies. In a crate in the yard were

6 calves awaiting slaughter, and 2 of them were unusually small and

lean. The whole place was very dirty and in disorder. Twenty-five

cows and a much larger number of calves are said to be killed monthly.

Merrimac.

128. Space, 12 by 18 feet, on barn floor used for killing calves and

occasionally cows. A trap door in the floor communicates with the

cellar below, in which are kept hogs, to which is fed the offal. The re-

frigerator, 6 by 9 feet, opens from the barn floor. It is clean but not

in use. The slaughtering floor and the walls are bloodstained and

dirty, and littered with feathers from recently dressed poultry. In

winter, hogs are brought to this place after being slaughtered on farms,

and are dressed in an outhouse, 12 by 30 feet, where pork, hams and bacon

are cured, sausages are made and lard is rendered. This building was

found to be in fairly clean condition.
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Methuen.

129. A part of a barn floor, 35 by 15 feet, is used for slaughtering.

It has a slit and a trap door, through which the waste products go to

the cellar, where the}7 are eaten by hogs. This cellar is full of slimy

matter and manure. The refrigerator, 12 by 15 feet, fairly clean, was

well filled with meat. The water supply is derived from a well in the

yard, and what water is used for washing is brought in. From 25 to 30

cows and 40 calves are killed each month. While awaiting slaughter,

they are kept in stalls on the same floor. The heads, hides and hoofs

are carried away by a rendering company. The whole place is very

dirty. The floors and walls are thickly encrusted with blood and dirt.

There is no evidence of any cleaning.

130. Slaughtering done in a filthy old barn, on a floor, 20 by 25

feet, with a slight slope. In the centre is a slit for the blood, and in

the rear, a door through which the offal is sent to the ground outside,

which is covered to a depth of a foot or more with slimy manure and

refuse, which drain back into a field. There is an unused refrigerator,

20 by 15 feet. The place is in constant use, and from 20 to 50 cows and

calves are killed per month. On the day of inspection a place in the

centre of the floor, about 6 feet in diameter, had been washed, but every-

where else were dirt, filth, slime, grease and flies.

131. Slaughtering room, 25 by 15 feet, with a rough wooden floor,

in which is a trap door. Beneath is a cellar where hogs are kept.

There is a refrigerator, 10 by 12 feet, which on the day of inspection

was empty. Twenty-five animals per month is the average number
slaughtered, exclusive of hogs, which are killed in the autumn and

winter. Next to the slaughtering floor is the cow tie-up, 25 by 20

feet. Heads, hides, hoofs, etc., are removed by a rendering company.

The offal is thrown into the cellar to the hogs. Here the admixture of

loam to the manure, etc., makes the condition less offensive. The whole

place was found to be very dirt}*, and showed no evidence of regular

cleaning.

132. The slaughterhouse, 30 by 40 feet, is one of a collection of sheds

in the woods. On the day of visit it was locked, and admittance could

not be gained. Hogs were observed in a dark, wet cellar beneath. There
was a foul odor about the premises, and what could be seen was dirty,

and there was no evidence that cleaning is ever done. From 20 to 40
cows and calves are killed each month.
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Middleborough.

133 About 400 hogs and 50 cows per year, and 30 calves per month

are killed on a barn floor, 25 by 10 feet. The water supply is derived

from a well in the yard. Close by are cow stalls and hay. A trap door

communicates with a fairly clean cellar, in which no hogs are kept. The

offal is buried on the farm in summer. Heads and hoofs are sold in cold

weather While the place appeared to be rather dirty, the work is much

more neatly done than in some other places, and there was a smaller

accumulation of blood and dirt. The place was infested with flies, and 2

dressed calves, hanging in the barn, were covered with them.

Milford.

134 The slaughtering room is partitioned off in the end of a very

good barn. Beneath is a cellar, in which hogs are kept in ^mer only.

Irom 45 to 55 cows and calves per month are killed. The offal and blood

are collected in tubs and buried in the summer months, and mixed with

manure in the cellar in the winter. In another building is a market, in

which is situated the refrigerator. In another small building sausages

are made in cold weather. There is running water in the barn close to the

slaughterhouse. On the day of inspection the place was found to be

fairly clean, the walls having recently been scraped quite free from blood,

etc. "The refrigerator and market were found to be in good condition.

Montague.

135 Building, 20 by 30 feet, in a field a quarter of a mile from

dwelling house. In one corner a refrigerator, 12 by 6 feet, passably dean.

Next to the slaughtering floor are two cow stalls and a pen for calves

;

in another corner a place where hides are salted and piled. Underneath

is a cellar with hogs, which feed upon the offal. The slaughtering floor,

tables, walls, doors, etc., are very filthy, and appear to get no cleaning

whatever. Some water is collected in a barrel from the ice which melts

in the refrigerator, but it is not used on the floor. From 50 to 75 cows

and calves are slaughtered.

New Bedford.

136 Slaughterhouse is a room, 11 by 15 feet, in a building which

is one of a collection of stables, sheds, etc., on the outskirts of the city.

The floor is rough and uneven, and although it is washed with a hose

it cannot be thoroughly cleaned. The walls and benches are spattered

with blood and dirt, and appear not to be included in the operation

of cleaning. Ten to 15 cows and a larger number of calves are killed

each month. All offal and refuse are removed by a soap company. The



No. 34.] FACTORY CONDITIONS. 595

... >

meat is carried to a store near by and put into cold storage. This estab-

lishment was fairly clean.

Condemned cattle are killed here in considerable numbers and deliv-

ered to the soap company, which gives a receipt for the carcasses, and

the receipts are given to the inspector of animals.

Newburyport.

137. In a shed 16 by 20 feet from 15 to 20 calves and several dozen

chickens are killed each month, and in winter there is some slaughtering

of hogs. The veal is sold to the local markets. The place is dirty and

untidy, although it is said to be cleaned after each killing. The hides,

bones, etc., are taken away by a rendering company.

138. Small building in a held, with a small yard from which cattle

are led through a stall to the killing floor, which is 20 by 30 feet. The

blood and offal go through a trap door to a cellar, where they are

covered, once a week or oftener, with sand or dry leaves. Bones, fat,

hoofs, hides, etc., and the carcasses of condemned horses and cows

are sent to a rendering plant in metallic barrels. The meat is cooled

and then hung in the refrigerator, 10 by 12 feet. Some " barrel meat,"

consisting of trimmings and small irregular pieces, is sold to sausage

makers. The floor of the slaughterhouse is rough and uneven, and

though said to be cleaned every night is very dirty. The walls also are

very dirty and are apparently never cleaned. The place is infested with

flies and has a foul odor.

North Adams.

139. In an old building, in which there is a room 20 by 30 feet, with

a rough wooden floor, about 20 to 30 cows and calves are killed monthly

by different butchers. There is running water from the hill, but the

place is cleaned only with a broom, and is dirty. Offal is thrown into a

hogpen adjoining. Bones and hides are sold.

140. On a hill in the outskirts of the city is a large hogpen, near

which is a building 25 by 45 feet, which is used as a slaughterhouse.

The killing room, 25 by 30 feet, has a rough wooden floor. The offal

is pushed out onto the ground and left in a decomposing, stinking heap.

Although there is running water at hand, no cleaning is done. An un-

certain number of cows, probably between 20 and 40, are killed each

month by different butchers. The place is very dirty and foul smelling.

Northampton.

141. A small building in a field; rented to a number of butchers.

Fifteen to 30 cows and calves are slaughtered each month. The board

floor slopes slightly and is washed clean. In the middle of the floor
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is a trap door, and at the end is a slit through which the blood escapes.

All offal is sent into a shallow cellar or into a ditch behind, from which

it is removed from time to time and buried. The water supply is derived

from a well close to the door. There is an ice-box 5 by 10 feet, but it is

not used. Although the floor is clean and well kept, the walls are not

'cleaned, and considerable blood, etc., was observed.

Norwell.

142. Slaughterhouse, 10 by 25 feet, in the end of a dilapidated barn.

The floor, walls and doors are very dirty. About 175 hogs and 25

calves are killed per year. The offal is given to hogs in a pen outside.

When visited, there was no evidence of recent use.

143. Ten to 20 calves per month are killed back of the horse stalls on

the floor of an old barn. The slaughtering is confined to the spring

months. ' The offal is carted off and buried. On the day of inspection

the place was found to be in a properly clean condition.

144. Thirty or 40 calves per year are killed in a shed 12 by 20 feet.

There is no cellar. The offal is buried on the farm. On the day of visit

there was no evidence of recent work, and the place was in fairly clean

condition.

145. Slaughterhouse, built twenty-five years ago, contains two large

refrigerators. The killing floor, 28 by 14 feet, has communication by

means of a trap door with the cellar, into which offal was formerly dis-

charged. Although this practice has been discontinued, a slimy, stinking

mass of offal was found still being stored. About 100 calves, 20 sheep

and 5 cows are said to be killed during the course of a year. The place,

in general, is dirty, and infested with flies.

Palmer.

146. Part of a barn four miles from town, made into a slaughterhouse;

two large refrigerators, 15 by 15 feet, not much used. Main slaughtering

floor, 30 by 15 feet, has a good slope, and is made of smooth boards. At
one end is a hole, through which offal is discharged to hogs in a pen

outside. From 2 to 4 cows, 3 to 6 calves, and a few sheep are killed

each week. Some rendering of tallow is done in a building in the yard.

The heads are boiled and the bones are sold. On day of inspection the

walls had been scraped clean, and the floor showed evidence of constant

cleaning with water from a cistern.

Peabody.

147. Building, 22 by 22 feet, adjoining a barn close to a dwelling

house. The floor pitches slightly to a slit about four feet long and an
inch in width, through which the blood, and water used in cleaning, run
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to the cellar beneath, where sawdust is used for their absorption. The

fat, heads, hoofs, etc., are sold to Tenderers. The offal is buried on the

farm. The place shows evidence of constant care. It is whitewashed,

and the floor is very clean. Sulpho-naphthol solution is sprayed on the

floor after each killing.

Pembroke.

148. From 75 to 100 calves and a dozen cows are killed in the course

of a year in the end of a new barn. The slaughtering is done close to the

horse stalls, where there is a trap door. Before killing begins, sawdust

is spread upon the floor for the purpose of absorbing blood, and later it is

thrown into the manure cellar. There is no spattering of blood, and the

place is clean.

149. An old blacksmith shop, 20 by 28 feet, used as a slaughterhouse,

chiefly in cold weather. About 100 calves are killed in the course of a

year and some hogs in winter. The inspector is sent for when there

appears to be anything wrong with the meat, whereupon he decides

whether or not it is fit for food.

150. About 50 hogs and an inconsiderable number of calves are killed

during the course of the year in a corner of the barn. When inspected

there was no evidence of recent use. An inspector is sent for to stamp

the meat.

Pittsjield.

151. Slaughterhouse is a room, 20 by 25 feet, next to the barn. It

has a fairly good board floor, washed clean. Walls and doors spattered

with blood. Place said to be washed after each killing. Floor slopes to

the rear, and the offal is discharged into a fairly dry and clean hogpen

outside. During the summer, only about 10 calves per month are killed.

The heads and bones are boiled. Conditions much cleaner than ordinarily

observed in small slaughterhouses.

152. This place is known as 's slaughterhouse, and six different

individuals have licenses to kill here. Slaughtering is carried on in a

space 25 by 30 feet, with a cellar beneath. The water supply is derived

from a well and a brook. From 40 to 60 cows and calves are killed each

month. The offal is given to hogs. The bones and heads are sold. On
the day of inspection the place appeared to have recently been cleaned,

but the walls, floors and doors showed evidence of having gone uncleaned

for a long time.

153. Building, 20 by 35 feet, in a field near a meadow. The killing

floor has a gutter in the centre for blood. In the wall is a hole, through

which to push out the offal, which is collected in tubs and removed. The
place is dirty and foul smelling. No information could be obtained as

to the number of animals slaughtered.
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Plymouth.

154. About 25 animals per month, are killed in a building 22 by 28

feet, on the outskirts of the town. The cellar contains manure and some

bones and offal. No hogs are kept and most of the offal is carted away.

The place has no water supply, and no cleaning is done. The floor, walls,

doors, benches, and everything about the premises are very dirty.

155. A few caives and hogs, not over a dozen per year, are killed in the

spring and fall months in the barn.

Raynham.

156. Shed, 16 by 16 feet, at the end of a dirty barn. Floor space,

16 by 16 feet, is separated by a fence from a pigpen. Manure is piled

up on the floor, and the hogpen is full of slimy manure. From 20 to 40

cows and calves are killed per month, and the offal therefrom is thrown

over the fence into the hogpen. No cleaning is done, and the place is

very dirty.

Reading.

157. From a small, dirty yard, cattle are driven to a pen and thence

into a slaughterhouse, 15 by 22 feet, with a wooden floor, in which is a

trap door to the cellar beneath. The place is supplied with running

water, but the floor, walls and ceiling show no evidence of its use. The

floor is scraped and swept occasionally, but the place as a whole is very

dirty. The cellar contains about two feet of liquid, slimy manure. A
refrigerator, 10 by 12 feet, in fair condition, opens from the slaughtering

room. From 30 to 60 animals are killed monthly. The offal is carted

away and buried. The fat, heads, hoofs, etc., are sent to a rendering

establishment.

Rehoboth.

158. Slaughterhouse, 25 by 30 feet, has a rough board floor, com-

municating by means of a trap door with a cellar, in which 4 hogs,

fed on offal, exist in three feet of slushy manure. The water supply is

derived from a well in the yard. Eefrigerator, 10 by 12 feet, in the

corner, empty and dirty. About 50 cows and 20 calves per month are

killed by several butchers, who do no cleaning whatever. The walls,

doors, utensils and floor are covered with blood, manure, hair and filth.

Bones are collected by a rendering company. The meat goes to Provi-

dence. There is no inspection whatever, and the place is filthy.
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Rockland.

159. Small shed, 8 by 12 feet, used for killing about 10 calves per

month. The floor is washed a little in the centre, but the place is very-

dirty and foul smelling. Flies were numerous on the day of inspection.

The offal is buried, and the heads and bones are sold.

160. From 10 to 15 calves per month during part of the year are

slaughtered in a shed 12 by 16 feet. No cleaning is done, but lime

is strewn on the floor. Outside is a hogpen into which the offal is thrown.

The place is dirty.

Rowley.

161. Slaughterhouse in a barn. It has a good floor, with a trap door

to the cellar, and has plastered walls. There is a refrigerator, 10 by 12

feet, filled with meat of all kinds. Twenty or more cows and calves per

month are killed between October and May, and about 200 hogs in addi-

tion. In summer, the amount of slaughtering done is small. On the day

of visit the place was dirty, and much decomposing scrap meat was lying

about on the floor, benches, etc., which had a foul odor. Although there

is running water in the barn, little is used in cleaning the slaughter-

house. An out-building, 20 by 45 feet, is used for curing pork and hams.

162. A few calves are killed each month on part of the barn floor, 12

by 25 feet. The offal is carried away and buried. "Water is brought

from a well in the yard, and the killing floor is kept fairly well washed.

The sides and walls are not clean. The general condition of the place

is fair.

163. In the rear end of a good barn is a room, 20 by 12 feet, in which

about a dozen calves are killed per month and an occasional cow or sheep.

Hogs are killed in the autumn and winter. The floor has a trap door to

the cellar below, where hogs are kept and fed upon the offal. A refrig-

erator, 14 by 4 feet, is in fair condition. The water supply is derived

from a well in the yard. When inspected the room was dirty, but showed

no signs of recent use. The inspector of cattle is occasionally sent for

when any question regarding the fitness of meat for food arises, but he

does not come regularly.

Sheffield.

164. Killing done in a space 25 by 16 feet, next to horse stalls.

During the season 10 to 20 calves and lambs are killed each month. The
floor is of earth, and apparently little cleaning is done. The offal is

carted away.

165. Slaughtering done on part of the floor of an old barn, 12 by 15

feet. In the corner is a hole, through which the offal is pushed to hogs.
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Water is brought in a pail, and the place is rubbed with a broom, but the

floor is not very clean and the walls are very dirty. About 30 calves per

month are killed. In a shed were 3 calves, from three to six days old,

awaiting slaughter.

166. Slaughtering done on a barn floor 20 by 40 feet. A few cows and

about 12 calves per month are killed. The offal, heads and bones are

thrown to hogs in a pen behind the barn. Little cleaning is done, but

the work is performed in a fairly neat manner, so that the place is in

reasonably clean condition. The ice chest, 5 by 8 feet, is clean.

Sheroorn.

167. In a room, 10 by 30 feet, in a large old building, horses and

condemned cattle are killed for hides and bones. The meat is cut off

and buried. The offal goes to a cellar below and is covered with lime.

The floors are badly worn, and are merely scraped clear of surface blood.

The place smells distinctly foul and is infested with flies.

168. Slaughtering done in a part of the barn, 12 by 18 feet, which is

separated from the rest of the barn by thin board partitions, and has a

ventilator in the room. "Within twenty feet are 4 horses and 5 cows. The

place is very dirty, and does not appear to be cleaned at all. Offal is

thrown into the manure yard, but some of it is given to pigs. From

200 to 300 calves and cows are killed in the course of the year. Not

much is done in the summer months. A rendering company buys the

heads, hides, etc.

Somerville.

169. An old slaughterhouse in course of repair; killing room, 20 by

26 feet. Floor of rough planks, sloping to a trough, which can be

flushed with a hose, but on the day of inspection was dirty and bloody,

and the walls were spattered with blood and filth. Offal is thrown onto

a manure pile in the cellar, and that present on the day of inspection

was several days old and very offensive. The place was generally untidy

and foul smelling. In a small room, 14 by 8 feet, the carcasses are hung

up to cool. The floor drains to a strainer and is filthy and bloody. The

meat hooks are greasy and bloody, and the beams black and covered with

grease and hair. The place was swarming with flies.

Southampton.

170. The slaughterhouse is an old barn, the floor of which is covered

partly with zinc. Thirty to 40 cows and calves per month are slaugh-

tered. The offal is fed to pigs kept in a neighboring field. The heads

and hoofs are sold. On the day of inspection, offal was still lying on
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the floor, none having been carried out since the last killing. The floor

gets no cleaning, except what can be done with an old broom. Lime is

sprinkled about from time to time.

Soutliborough.

171. Specially constructed building, with cement floors. The hogs are

driven from pens into a small room, where they are caught and hoisted

to a floor above; thence to the killing room, which has a cement floor

draining to a pipe in the centre. After being bled, they go to a scalding

tank and then to a table, where they are shaved. Next they are hung up

and dressed, inspected by a United States inspector and sent into the

coolers.

General conditions excellent. Ventilation and light adequate.

The hogpens are in a building 90 by 38 feet, provided with water

pipes. The offal is carted away to rendering works.

Stockbridge.

172. Slaughtering done in a barn some distance from any house, on a

floor 20 by 30 feet, covered thickly with clotted blood and manure, and a

considerable number of decomposing heads, hoofs, bones, etc. The offal

is said to be carted away. About 25 calves per month are killed, and

the meat is peddled from carts. The inspector comes when sent for and

stamps the meat. The odor of putref}ring meat is perceptible for a long-

distance from the barn. There is no water supply, and no cleaning is

attempted.

173. Slaughtering done in a barn near village, in a room 8 by 10

feet. About 25 calves per month is the average. There is a cellar below,

in which are hogs which eat the offal. The killing room is fairly well

cleaned with water from a hose, but considerable decomposing matter

exists about the place, and there is a strong odor therefrom in the

vicinity. The meat goes to market in Stockbridge.

Taunton.

174. Hog-killing house back of the barn, with a kettle and scalding

tank and table. Area, 30 by 15 feet. Although this place is licensed,

no business has been done for two or three years. In the autumn it is

let for butchering calves and hogs. The building is dilapidated, and has

not been cleaned for a long time.

175. A few pigs and an occasional calf are killed in the
j
rard. No

sign of slaughtering observed on the day of inspection.
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176. Building, 40 by 20 feet, put up for slaughtering purposes, and

fairly well built for the business. The water supply is derived from a

well outside. There is a trap door in the centre of the killing room,

communicating with a shallow cellar, in which only the blood of the

animals is discharged. But little butchering is now done at this place,—
only 6 to 8 calves per month. The inspector comes when sent for and

stamps the meat.

Although the centre of the killing floor showed evidence of being

recently washed, the walls were covered with old blood and dirt.

177. Slaughtering done in a barn on the outskirts of the town. The

killing floor, which is of loose boards, is 11 by 9 feet. From 25 to 40

calves per month and an occasional cow are killed. The offal is pushed

out of doors and afterward is buried. ISTo cleaning is done, and the

floors, walls and utensils were all found to be in a very dirty condition.

On the day of inspection, 1 very small calf was being dressed and a still

smaller one was tied outside. It was asserted that this was to be fat-

tened before slaughter.

Wakefield.

178. Shed, 20 by 25 feet, in which hogs are killed. It has a cellar

filled with loam, which is used for the absorption of blood and other

liquids. About 100 hogs are killed during the season. The place is

clean, and seems to be well suited to the business.

Watertown.

179. The slaughterhouse, 20 by 35 feet, is properly lighted and ven-

tilated, has no odor, and is kept scrupulously neat and clean. The floor

is wood over concrete, and slopes to a channel connected with the sewer.

The animals killed here are calves and swine. The offal is taken at once

to the abattoir at Brighton. The room in which the swine and calves*

heads are scalded is neat and clean, as is also the ice chest which is used

for storage.

Wenham.

180. Slaughtering done in one end of a barn, 22 by 30 feet. The

blood and offal pass through a trap door into a wooden trough, which

discharges into the cellar of another portion of the barn. A refrigerator,

opening from the killing-room, is in fair condition; but the rest of the

place— the floors, benches, tables, walls and ceiling— is exceedingly

dirty, and apparently never cleaned. The loose materials are scraped

from the floor, but the rest remain. The cellars are in a filthy condition.

About 50 cattle are killed per month. The refuse is carted away by a

rendering compan}^.
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Westfield.

181. Building, 20 by 14 feet, in rear of barn. Twelve to 16 calves

per month slaughtered on a rough board floor, which communicates by

means of a trap door with a cellar, in which hogs are kept. The cellar

is wet and muddy. The water supply is derived from a brook near by,

and although some water is used, the floor is not thoroughly cleaned,

and the walls are not cleaned at all. Offal is given to the hogs.

Westford.

182. Space 25 feet square, in the end of a barn. Floor covered to a

depth of several inches in places with a mixture of blood, manure, hair

and grease. Walls and ceiling nearly as bad. No cleaning is done,

and the place is very foul smelling. The cellar beneath the killing floor

extends to a pigpen in the yard, and this is filled to a depth of over a

foot with slimy material, manure and liquid matter, in which the pigs

have difficulty in getting about. About 20 calves per week, and in winter

some cows, are killed. Hoofs, heads, etc., are said to be carted away.

West Newbury.

183. Shed, 20 by 12 feet, used as a slaughterhouse, where 10 to 20

cattle are killed each week. The meat is supplied to local butchers and

to a provision company in Haverhill. Although the place is said to be

cleaned after using, it was found to be in very dirty condition, and

everything covered with flies and foul smelling. The offal is carted

away to a pigpen in the woods. Fat, bones, etc., are sold to a soap com-

pany in Haverhill.

Weston.

184. Room, 28 by 18 feet, with sloping floor, in a barn. The shallow

cellar beneath is empty and dry. Twenty to 30 cattle and calves per

month are killed. The blood goes into a box on the ground outside the

killing room and thence is carted away and buried. The floor is thor-

oughly cleaned with water from a well, but the walls, tables and benches

are not clean and are covered with clotted blood. The conditions in and
about this house are better than the average, and the barn, as a whole,

is fairly well cleaned. All of the meat is inspected before removal, and
is inspected a second time by officials in Boston, to which city it goes.
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Westport.

185. Calves killed in an annex of the barn ; area, 20 by 20 feet. It has

a fairly good floor, with a hole, through which any blood and offal go to

the cellar. The floor is not cleaned, but it is sprinkled with sand which

covers up the blood, etc., and the accumulation is carted out from time

to time. About 20 calves per month are killed. The offal and bones go

to the pigs in the cellar. The cellar is full of wet, slushy manure and

portions of carcasses. The slaughterhouse itself is whitewashed and not

in very bad condition.

186. Stone building put up many years ago for slaughtering purposes.

It contains large refrigerators and closed pens, in which animals were

formerly confined. The slaughtering room, 35 by 40 feet, is used by

butchers from Fall Eiver. It has a rough board floor, sloping to one

end, where the offal is pushed out into the yard. The floor is not cleaned

at all, and everything is bloody and dirty and covered with manure.

Several barrels containing putrefying intestines, said to have been saved

for sausage casings and then allowed to spoil, were observed. The offal

is fed to swine.

187. Slaughtering carried on on the floor of the barn, which has a

good cellar beneath, well lighted, of good height and fairly dry. All

offal goes into this cellar, where it is fed to swine. The manure is mixed

with cotton waste. On the day of inspection there were five good sized

veal carcasses hung up to cool, and the place had been well washed, and
but little staining of woodwork anywhere was seen. General condition

excellent.

188. Only a few calves are killed on the floor of what is an ordinary

cow barn. The floor is kept clean, and shows little evidence of the

business.

Westivood.

189. Between November and March, about 100 hogs and a few calves

are killed in a section of the barn which is used for the meat business

all the year round. It is a clean and well-kept place, and shows no signs

of the slaughtering industry. Meat carts, refrigerator, benches, etc.,

were found to be in a clean condition, and protected by burlap from flies.

Under part of the building there is a cellar, in which 2 hogs are kept

in the summer only. During the killing season the offal is carried away
and buried. General conditions are excellent.
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Weymouth.

190. About 25 calves per year are killed on a wagon-shed floor having

an area of 20 by 30 feet. All refuse is disposed of. When slaughtering

is carried on, the inspector conies and stamps the meat. The place is

kept in clean condition, and shows little evidence of butchering. General

conditions are excellent.

Whately.

191. Slaughterhouse, 15 by 15 feet, situated in a barn. This room,

which is partitioned off and floored, beside being used for slaughtering,

contains harnesses, tools and cattle feed. The animals slaughtered are

calves and hogs. The offal is buried on the farm. Hides, hoofs, etc., are

sold. The place is not very clean.

Whitman.

192. Slaughterhouse in a barn and wagon shed near village. The
killing floor, 12 by 8 feet, slopes, and has two holes for the escape of

blood and water, which go into troughs leading into the garden. From
10 to 20 calves per month and about 12 sheep, 12 hogs and 10 cattle

per year are killed. The local inspector examines and stamps the meat.

The offal is carted away and buried. The bones and heads are sold.

The floor of the slaughterhouse is washed clean, and the place shows not

much evidence of the butchering business! General conditions are ex-

cellent.

Wilbraham.

193. Building, 30 by 30 feet, with fairly good floor and a hole at one

end, through which the offal is discharged to hogs in a pen outside.

About 40 cows and calves per month are said to be slaughtered. Water
is obtained from a well in the yard and the place is kept in a cleanly

condition.

Williamstown.

194. Building, 25 by 50 feet, with room, 25 by 30 feet, which has a

sloping floor and a wooden drain in the centre. About 25 calves per month
and 250 cows per year are killed here. The offal is fed to hogs in the

field. What water is used is brought from the brook in pails. The place

is cleaned with a broom, but the floor and walls are covered with old

blood and dirt. An inspector is sent for when needed. The place in

general is dirty and foul smelling.

195. New building, about one-third of a mile from a dwelling house.

Killing room, 22 by 12 feet. About 600 sheep, calves and cows are

killed each month. Most of the meat goes to North Adams.
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There is a small moveable platform, about 6 inches high, used to keep

the carcasses from contact with the blood, etc., on the floor during the

process -of skinning and dressing. The water supply is derived from a

driven well and is pumped into the room. A broom and bucket are used

in cleaning up. The walls are not clean, and are covered half way to

the ceiling on one side with clotted blood and dirt.

Hides are salted in the loft overhead, and the rest of the building,

having an area of 22 by 28 feet, is used for cattle pens and refrigerator,

— the latter 10 by 12 feet.

The offal is thrown into the hogpen from one side of the killing room.

The heads and bones are boiled in a kettle outside and then given to

hogs. The blood runs into a trough in the hogpen, where it is eaten.

In general, the conditions are fair, but the process of cleaning is not

sufficiently thorough.

Windsor.

196. Slaughtering is done on a portion, 30 by 14 feet, of a barn floor.

This has sawdust sprinkled over it to cover up the dirt and blood. From

16 to 25 sheep, calves and cows are killed here each month. Outside,

in a dirty wet pen, hogs eat the offal. The heads are thrown into the

bushes behind the barn, where they decompose and create a strong stench.

Sometimes, on complaint of neighbors, lime is sprinkled about. The

inspector calls and stamps the meat when sent for.

197. A few calves are killed in the corner of a horse stall. The place

is pretty well cleaned up, and the offal is carted away and disposed of.

There is a slaughterhouse over a mile away in a shed on a deserted farm.

It has a floor, 20 by 14 feet, sloping to the centre to a wooden gutter.

Offal and heads are scattered about the field in the vicinity for crows

to eat. The surface of the floor is brushed off with the stump of a broom,

but no other cleaning is done. There is no water supply. A number of

animals, varying from 10 to 30 per month, according to the supply, are

slaughtered here. Part of the meat is sent to Pittsfield.

Worcester.

198. One end of a barn, 50 by 20 feet, made over into a slaughter-

house, with a trap door to cellar below. ISTo hogs are kept in the cellar,

owing to objection by the board of health. About 100 cows and calves

are slaughtered each month by different butchers. The inspector stamps
the meat.

The place had recently been whitewashed. Whitewash is said to be used
every week to cover up the dirt. The place is dirty and littered with
scraps of viscera and other filth, and swarms with flies. When visited,
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heads, bones, hides and a barrel full of putrefying intestines were stand-

ing, awaiting the wagon of a rendering company. Some of the offal

is fed to hogs kept in a pen outside. The refrigerator, 35 by 12 feet, is

in fair condition.

199. Slaughtering floor, 12 by 16 feet, in a building formerly used

as a barn. Trap door opens to a cellar beneath. Hogs are kept outside.

The centre of the floor shows recent washing and lime is used as a

deodorant. A few old heads, bones and some offal were observed on the

floor. Hides and hams are kept in side rooms. Refrigerator, 12 by 6

feet, was empty. Not much slaughtering is done at this place in summer,

but in other seasons from 30 to 40 cows are killed each month, as well as

a few calves and sheep. The water supply is derived from a spring

outside. The offal is given to hogs or buried. When killing is done, an

inspector is sent for. On the day of inspection the place was in fair

condition.

200. End of a barn made into a good slaughterhouse, 25 by 30 feet,

with a sloping floor to trap door in the centre. The cellar beneath has a

stone and cement floor. Refrigerator, 10 by 12 feet, at time of visit was

empty. From 20 to 30 calves and 15 cows per month are killed. After

use, the floor is washed clean, and the premises in general are clean.

Worthington.

201. Building, 20 by 16 feet, built of slabs. It has a rough wooden

floor, with a hole on one side, through which offal is pushed out to hogs

in the hogpen outside. In this pen is a foot of mud, and from time to

time hay is thrown in to cover it. Hides are salted on the floor, which is

cleaned a little with a broom and with water caught in a barrel when it

rains. About 20 cows, 16 lambs and 10 calves are killed each month.

The building is far from clean. The owner keeps a fairly clean market,

and peddles meat from a wagon. The inspector is sent for when needed.

Bakeries.

Chapter 75 of the Revised Laws (sections 28 to 34) requires that all

buildings occupied as bakeries shall be properly drained and plumbed;
shall be provided with proper wash rooms and water-closets, having ven-

tilation apart from the bakeroom or rooms; and shall have, if required

by the local board of health, an impermeable floor of cement or of tiles

laid in cement, and an additional floor of wood properly saturated with

linseed oil. It further requires that the walls and ceiling of a bake-

room shall be plastered or wainscotted, and, if required by the local

board of health, shall be whitewashed once in three months; and that
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the furniture and utensils shall be so arranged that the}' and the floor

may at all times be kept clean and in sanitary condition. It requires

also that the manufactured products shall be kept in perfectly dry and

airy rooms, so arranged that the floors, shelves and all other facilities

for storing the same can be easily and perfectly cleaned. It prohibits

having a water-closet, earth-closet, privy or ash-pit within or communi-

cating directly with the bakeroom of any bakery; and provides that

sleeping places for employees shall be separate from the rooms in which

flour or meal and food products are manufactured or stored.

Bakeries and confectionery and catering establishments, to the number

of 547 were visited, in 25 cities and 3 towns. A study of the conditions

observed led to the division of these establishments into four distinct

classes, as follows :
—

Class A. — Worthy of especial commendation.

Class B. — Satisfactory.

Class C. — Not especially bad.

Class D. — Distinctly bad.

Of Class D many are situated in badly lighted, unventilated base-

ments, and some of them have water-closets either in the bakeroom itself,

or so placed as to make the air thereof distinctly foul.

In order to warrant classification under A or B, the following condi-

tions have been required :
—

1. The situation of the room is not below the street level.

2. The size of the room is such that there is sufficient air space per

capita.

3. Ventilation is adequate.

4. There are windows enough to secure good light. Artificial light is

not needed during the daytime.

5. Everything is open, and easily inspected.

6. The floor is properly constructed, without large cracks.

7. The floor is clean (i.e., reasonably clean during work hours, and

always free from accumulated dirt).

8. The ceiling and walls are unbroken and clean.

9. Tables and troughs are clean, and so arranged (preferably portable)

that the floor beneath may at all times be kept clean.

10. The sink and its surroundings and all shelves are clean, and free

from decaved wood and decomposed vegetable matter.

11. The water-closet is neither in nor connected with the bakeroom and

other rooms where food products are kept.

12. Employees do not use the bakeroom for a dressing room. Street

clothes and underwear are not hung on bakeroom walls nor placed on the

floors; neither are they laid on boxes nor within a closet in the bakeroom.
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The following table, which was published in the " Monthly Bulletin "

of the Board for August, 1906, shows the number of establishments ex-

amined in each place, and their classification :
—

Number
visited.

Attleborough,

Boston, .

Brockton,

Cambridge,

Chelsea, .

Chicopee,

Clinton, .

Fall River,

Fitchburg,

Framingham,

Gloucester,

Haverhill,

Holyoke,

.

Lawrence,

Lowell, .

Lynn,

Maiden, .

Med ford,

New Bedford,

Xewburyport,

Quincy, .

Salem,

Somerville,

Springfield,

Taunton,

.

Waltham,

Woburn, .

Worcester,

Totals,

4

157

7

41

10

6

8

20

10

4

7

4

22

28

35

23

10

4

19

15

5

IS

20

15

4

8

4

39

Because of some doubt on the part of local inspectors as to what is

meant by " distinctly bad " conditions, and because the standard upon

which the above classification is based is more exacting than that called

for by existing laws, a division of Class D is made, merely to separate

the bakeries which were found to be clearlv not in accordance with the
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intent and meaning of the statutes from those concerning which rea-

sonable doubt may arise.

In the new classification, basement bakerooms are considered alike

with those otherwise located, and not so much stress is laid on certain

points, e.g., light and ventilation; hence, many of the rooms first placed

in Class D fall into Class C. In addition, a list of all basement bakeries

is given.

Number
visited.

B. D.i Base-
ments.

Attleborough,

Boston, .

Brockton,

Cambridge, .

Chelsea, .

Chicopee,

Clinton, .

Fall River,

Fitchburg,

Framingham,

Gloucester,

Haverhill,

Holyoke,

Lawrence,

Lowell, .

Lynn,

Maiden, .

Medford,

New Bedford,

Newburyport,

Quincy, .

Salem,

Somerville,

Springfield, .

Taunton,

Waltham,

Woburn,

Worcester,

Totals,

41
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The object of the investigation was, however, not to determine the

number of " passable " bakeries, but to ascertain the conditions under

which baking and similar kinds of work are carried on, both with regard

to the employees and the consumers.

Cellar air that is vitiated by respiration, by illuminating gas, kero-

sene, and the gas from coke or coal, is not fit for the employees to

breathe; neither is a cellar a suitable place for handling flour, dough,

jellies, cream, milk, etc., which go to make up food products, particularly

on windy days in summer, when the sidewalk windows permit ready

entrance of street dust into the chocolate and cream fillings or the lemon

and apple pie fillings, as not infrequently has been observed.

The walls of a very large number of bakerooms were found to be

more or less dirty and uninviting, and especially were those repellant

with cobwebs and greasy and filthy shelves for dirty pans and trays. The

walls of some had hanging upon them trousers, coats, vests, shoes, under-

wear and stockings.

Not a few neat-appearing salesrooms of bakeries were found to lead

directly into baking rooms which contain not only water-closets but

filthy sinks, and where street clothes and other wearing apparel hang on

the walls or rest on the tables and other furniture. In many of them,

it was observed, the employees chew tobacco, smoke and spit about pro-

miscuously; and in one a baker was seen to spit within a short distance

of loaves that were stacked on the floor.

The best conditions were found to obtain as well in the small " home

bakery " as in the large modern establishments managed by corporations

;

and the poorest conditions were observed not alone in the smallest estab-

lishments. Bakeries worthy of especial commendation were noted in Bos-

ton, Cambridge, Lynn, Salem, Springfield, Taunton, Waltham and

Worcester; and others with satisfactory conditions in Boston, Brockton,

Cambridge, Chelsea, Haverhill, Holyoke, Lawrence, Lynn, Maiden, New-

buryport, Salem, Springfield, Taunton, Waltham and Worcester.

Examples of Bakeries with Commendable Conditions.

Boston.

A. A small " home " bakery. The bakeroom is large, well lighted and

ventilated, and is on the first floor. The water-closet is entirely separate.

The whole place is exceedingly clean and neat.

B. A small bakery, employing 3 men. The bakeroom is new, and finely

arranged as regards cleanliness and ease of cleaning. The light and ventila-

tion are excellent. The water-closet is in an entirely separate part of the

buildiner.
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C. A large bakery, employing 280 hands, who work in two shifts. The

whole place is kept very neat and clean, and the rooms are light and well

ventilated. The toilet rooms are separated from the rest of the bakery, and

are ample. Great care is taken to have every part of the building in a

cleanly condition.

D. A large bakery, well lighted and ventilated, and neat and clean through-

out. A stone alley in the rear of the oven is provided for the removal of

ashes, thus doing away with ash dust in the bakeroom. The toilet arrange-

ments and metal clothes lockers are in the basement, away from the bakerooms,

and are well ventilated.

Cambridge.

A building with ideal sanitary conditions, erected and equipped at great

expense. Floors of stone, or cement covered with wood. Tiling readily

washed. Rooms well whitened. Rooms well lighted (electricity for artificial

lighting) and adequately ventilated. All departments clean and neat. Wash
and toilet rooms in a separate part of building; separate porcelain sinks,

with towels, for employees; metal lockers; stone floor; all conveniences

modern; shower baths being constructed at time of visit. Employees not

permitted to use tobacco while at work. Spitting not allowed in any of the

rooms. Drivers of teams required to use gloves while driving, and to take

them off when handling bread.

Lynn.

Second floor front room, 85 by 50 feet, exceptionally well lighted and

ventilated. Distance from floor to ceiling 12% feet. Eight windows. Floor

well constructed, and clean. Tables and shelves covered with marble slabs

and galvanized iron. Sink is of wood, and is away from partition, to pre-

vent collection of dirt and filth in corners. Doughnut kettle well situated,

and surroundings protected. Everything clean. The following notice is

posted :
" Please assist in keeping the wall and floor neat and clean." Toilet

and wash rooms are situated far from the bakeroom, and the conditions in

these departments are excellent.

Salem.

Large room, with store in front. Large store window. Ceiling plastered,,

clean and white. Sheathing from floor up to about 8 feet, then painted.

Floor well constructed, and clean. Skylight window in front of oven, 8 by

5 feet. Clean galvanized iron in front of oven; clean floor under oven.

Trough and tables clean underneath; troughs portable. Sink conditions ad-

mirable. Floor cleaned and scrubbed several times each week. Bakers clean

and healthy appearing. Toilet room down stairs.

al Springfield.

-Room 175 by 60 feet. Twenty to 25 employees (day and night). Light

good (three skylight monitors, about 8 by 10 feet; electric lights for night

work). Ventilation good. Fire boxes in a back alley, thus preventing ash

dust in the bakeroom in front of the oven. The well-laid maple wood floor

is clean. Ceiling and sides of the room are sheathed. Height of ceiling, 1&
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or 18 feet. Tables movable. Sink and its surroundings clean. Four women
keep the room in a cleanly condition. Doughnut room, separate from the

bakeroom, 20 by 25 feet, is clean, light and pleasant.

Taunton.

Room about 30 by 30 feet, well lighted and adequately ventilated. High

ceiling, wood sheathed. Good (new) floor, and comparatively clean. Room
well painted. Sink conditions good. Closets for storage of pans and food

stuff in good sanitary condition. Trays said, and appeared, to be scraped

and cleaned frequently. Every week two men give the room a thorough

cleaning and scrubbing. A woman aids in daily cleaning. The room, furni-

ture and utensils have every appearance of cleanliness.

Waltham.

" Home " bakery with good light and ventilation. High-studded, clean

room, covered with metallic sheathing. Good hard-pine floor. Oven rests on

cement floor. Sink and surroundings clean. Water-closet upstairs, away

from bakeroom.

Worcester.

High-studded room, 40 by 80 feet, with large front windows; good light

and ventilation. Ceiling and walls plastered and whitewashed. The hard-

wood floor is scrupulously clean; one person employed solely for scrubbing

and cleaning. Sink conditions excellent. No spitting.

Examples of Bakeries with Objectionable Conditions.

Boston.

A. Iron sink in small side room smells as if it were used as a urinal,

When the water-closet upstairs is used, the water backs up a little in this sink.

B. Bakeroom is used as a playroom by two children about two and four

years old, and a cat is allowed to wander at will about the bakery, into the

bread pans, etc. Waste is thrown in a heap under the oven.

C. Place is untidy, but not very dirty. Spitting on the floor is practiced.

The bakeroom is separated from the stable by a single door. The horse's

stall is used as a urinal.

D. Spitting on the floor was seen. Water-closet, next to bakeroom, is

dark and dirty and apparently has no outside ventilation. The bakeroom

floor is dirty.

E. The water-closet is dirty and offensive. It is a dark, unventilated

closet, leading off the cellar stairs just outside the bakeroom door. As the

door to the cellar stairs is frequently open, and is always so when entering

the water-closet, there is a direct ventilation of the water-closet into the

bakeroom.

F. Water-closet in small side room, which also contains the sink. The

door leading to the water-closet is kept wide open, allowing the odors to enter

the bakeroom.
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G. Large bakeroom, with bad light and poor ventilation; gas used here

even on brightest days. Floor dirty, and covered with ashes and coal dust.

Spitting on floor by workmen. Mixing room with poor light and only fair

ventilation.

H. Light fair in middle of room, but poor at sides. Ventilation fair.

Cats are allowed free run. Considerable spitting on the floor. The water-

closet opens directly off the bakeroom, and the door is kept open, allowing

free ventilation into the bakery. The hand sink is in the water-closet, but

the towel is kept in the bakery.

I. First floor room. Water-closet, filthy and offensive, is in a corner of the

cellar used for storing stock. Bakeroom is dirty and untidy. The floor is

dirty. Eggshells and other waste are thrown in a heap under the oven.

Flour and other stock are stored in the cellar near the water-closet. The

cellar floor is damp, and in one place there is a pool of water.

J. Basement bakeroom. Light fair. Ventilation fair. Water-closet opens

practically off bakeroom, allowing ventilation into room. Aprons hang in

water-closet. Baker smokes, and spits on floor.

K. Basement bakeroom. Light bad. Ventilation poor. Water-closet off

an outside passage, and has a window to bakeroom, which can be opened.

No light in water-closet, and no outside ventilation. Floor of water-closet

is wet and nasty. Sink in the bakery is kept covered, and a bucket is used

in its place. Bakers smoke while at work, and spit on floor. Place untidy.

Brockton.

Light and ventilation fair. Floor in a nasty condition. Sink is nasty, as

is also the water-closet in the corner of the bakeroom.

Cambridge.

Room 25 by 70 feet. Light and ventilation fair. Sink and surroundings

dirty. Beans and other food stuff thrown under oven among coal and ashes.

Table and woodwork behind it very nasty.

Chelsea.

Basement bakery, with poor light and no means of ventilation. Floor very

dirty. Water-closet communicates directly with bakeroom, and is near flour

and bread.

Clinton.

Cellar with fair light and ventilation. Water-closet is practically in the

bakeroom, and is in filthy condition. About a foot away stands an open

barrel of flour.

Fall River.

A. Rear room, badly ventilated, and so dark that three gas jets are re-

quired in the daytime. Water-closet is in the bakeroom, and the floor in its

vicinity is exceedingly foul. The workmen spit about promiscuously. Sink

conditions filthy.
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B. Two rooms, badly lighted and ventilated. Trap of sink is stopped up,

and drainage flows over the floor. Everything is filthy. Workingmen's clothes

hang near bread troughs.

Fitchburg.

Cellar bakery, dark and unventilated. A very dirty place, with nasty

shelves where bread is stored. Old clothes, towels, overalls, rubbers, etc.,

scattered about. Water-closet practically in the bakeroom.

Gloucester.

Cellar room, with fair light and ventilation. Under part of the floor is

running water, said to be the overflow from a well. This is within three feet

of a sink drain. Floor very nasty. Thick cobwebs, clothes, shoes and food

material in close proximity.

Holyoke.

Room with very dirty windows and walls. Floor matted with dirt. Water-

closet in the room. Pails of pie-filling near dirty clothing and shoes.

Lawrence.

Room dark and unventilated. Floor nasty. Conditions back of sink are

filthy. Foul, dark, unventilated water-closet opens out of bakeroom.

Lowell.

Small, fairly lighted room, in the corner of which is a water-closet. Con-

ditions about sink are filthy. Floor exceedingly dirty. Workmen smoke and

spit promiscuously.

Lynn.

Cellar room, lighted by gas, and with no means of ventilation. Small sink,

with nasty surroundings. Extremely offensive water-closet near by. All

conditions absolutely bad. The shop upstairs has large windows, neat show

cases and attractive display of products.

Maiden.

An old room, poorly lighted and unventilated. Floor has large cracks and

holes, containing food materials. Windows very dirty. Sheathing smoky.

Shelves covered with dirt. Unclean conditions especially marked under the

bread trough and back of and around sink.

New Bedford.

Dark and unventilated room, with water-closet opening out of corner.

This closet is dark and filthy, and ventilates only into the bakeroom. The

plastering is broken in several places. The trays are very dirty. The sink

and surroundings are filthy. The ceiling is black.
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Newburyport.

A. Room on street floor, 12 by 12 feet. Floor of boards laid on soil,

with large cracks between. In the corner of another room is a sink, which

receives the waste water from a sink in the story above. The collected

organic matter in this sink gives rise to a very nauseating odor. The man
in charge states that when " much stuff collects they shovel it out."

B. An old and very dirty room. Water-closet practically within the

bakeroom. That part of the floor where ice cream is frozen is covered with

dirt, which comes from ice, milk cans and other sources. There is a layer of

accumulated filth from one-quarter to one-half inch in thickness. The scoops

are kept in dirty water in an agate basin.

C. Basement room, very badly lighted by gas. Floor of concrete. Mix-

ture of milk, eggs and sugar found standing in cans exposed to the cellar

dust. Many flies observed floating in the mixture. A water-closet stands in

the corner of the room. A short distance away and within two or three feet

of the closet bowl is a large puddle of filthy water, due to the overflow from

an obstructed drain.

D. Cellar very poorly lighted, by means of gas. Even with the gas

lighted, it was impossible to see whether the cans and other utensils used

were clean. The floor is partly cement and partly soil, and over a portion

of it are loose boards, beneath which is an accumulation of stagnant water,

which splashes between the cracks as one walks over them. General condi-

tions exceedingly nasty.

E. Cellar room, with loose brick floor. Near the ice cream freezer, which

is situated on the floor, is a gutter about five feet long, leading to a half-

hogshead set into the ground in the corner. From the hogshead a pipe runs

outside to the yard, but the pipe being plugged, the hogshead overflows.

Near by is a window with a wire screen, and when the hogshead becomes full

to overflowing, an employee dips the water out with a large pail and throws

it through the screen, the network of which is in consequence partly ob-

structed with slime and filth.

F. Ice cream is made in a cellar having an area of 375 square feet. Over

a portion of the soil floor are filthy boards. What light there is comes from

two small windows. There is no ventilation. At the time of the visit a ten-

gallon can was standing ready for a fresh mixture of milk and eggs, and it

was said to have just been washed thoroughly with soap powder and hot

water. On the bottom and sides of the can were thin layers of soft chocolate,

which could be removed by rubbing with the fingers. Rewashing was ad-

vised, and the can was taken upstairs for that purpose; and it was noted

that the water used for washing was not boiling, but was merely warm.

Quincy.

A. A small basement bakeroom, 25 by 20 feet, containing a bed with dirty

bed clothes and filthy wearing apparel. Within a few feet of the oven and

food materials is a dark, foul-smelling water-closet.
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B. Basement room, 25 by 20 feet. Floor very dirty, and in places ex-

ceedingly nasty. Much smoke in the room. Ceiling very sooty. Employees

chew tobacco and spit freely.

Somerville.

Rear room, with fair ventilation. Back of and around the sink the con-

ditions are nasty. Water-closet leads out of and ventilates into bakeroom,

the door standing open. Pails of pie-filling stand near the open water-closet

door. Clothes closet in bakeroom, with door open.

Springfield.

Cellar room, 65 by 15 feet. Sink conditions filthy. Toilet and clothes

room in a dark comer with door open, so that there is direct communication

with the bakeroom. About six feet from the toilet room the following foods

were found: milk, mincemeat, lemon and pastry. Under the oven were seen

cans, paper, coal, dirt and accumulated food materials.

Taunton.

Distinctly bad conditions. Light fair. Ventilation fair. Shed in back

yard with ash heap near. Low ceiling, smoky and very dirty. Stove funnel

across dough table, covered with ashes and other dust. Eggshells, broken

eggs, pasteboard and other clutter on floor. Wooden sink, very filthy, is

boxed in underneath; its back and all parts are thoroughly nasty. Floor in

front of sink nasty.

Waltham.

Fairly lighted and ventilated room, from one side of which a door leads

directly into a room about 9 by 3% feet. This door has no panel in the upper

part, and was found wide open. The small room has two compartments, but

the partition, in which is a door to the farther compartment, lacks several

feet of reaching to the ceiling. One of these compartments, that nearest the

bakeroom, is a dressing room, and the other is a water-closet. The whole

place is dark and poorly arranged. This represents a not uncommon arrange-

ment for water-closets, and raises the question whether the wording of the

present law is sufficiently explicit. Some bakers claim that a toilet room thus

placed is allowed by the present wording of the law.

Woburn.

Low-studded room, with poor light and ventilation. Small, dark dressing

room in the corner contains old clothes and rubbish; the door stands open.

Rubbish on top of old unused oven,— bottles, brushes, dippers, clothes, cob-

webs and dirt. Utensils dirty. Shoes, trousers and rubbish on shelves. Ceil-

ing black and peeling.

Laundries.

The public laundry business is one which has developed to a remarkable

extent within recent years, and it gives emplovment to thousands of

persons, chiefly adult women. More than one-fourth of the establish-
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merits visited employ more than 50 persons, and 3 of them employ more

than 100. The heavy machine work is performed by men; but even for

the lightest work girls are not extensively employed, although their ser-

vices can be secured at lower rates than are commanded by women, be-

cause, so employers assert, they are far less attentive, and the amount

and quality of their work is much inferior. In the 69 laundries visited

there are employed 2,368 persons, divided as follows: men, 356; boys, 6;

women, 1,860; girls, 146. Thirty-six of the 69 employ up to 20 persons

each; 15 employ between 20 and 50 each; 15, between 50 and 100; and

3, between 100 and 160.

In the establishments of any considerable size the bundles are brought

to the "markers," who open them, mark each piece if not already

marked, and separate the " flat " from the " starched " work. The work

of the markers is the most disagreeable of all, since each piece must be

handled and examined separately. After sorting, the clothes are con-

veyed to the washing machines, where they are churned up with hot

water and soap or washing powder for about twenty minutes. A bleach-

ing agent is commonly added, to prevent the dingy or dirty look which

otherwise they are likely to acquire. After removal from the washing

machines they are transferred to rapidly revolving centrifugal machines,

which quickly throw out the excess of water. A small proportion of

special work is performed by hand in tubs.

After treatment in the centrifugal machines the articles are dried on

racks in rooms heated to high temperatures by means of steam pipes.

From the drying rooms the " flat work " goes directly to the mangles, by

which it is ironed and folded ready for delivery. The " starched work "

is treated with starch, usually by feeding into a starching machine, and

the ironing is done in part by hand and in part by machinery. The

finished material is conveyed to the sorting room, and after sorting is

bundled for delivery.

The washing machines are run by men, and part of the heavy ironing

is also done by men, but the rest of the work is done almost entirely by

women.

In almost all of the establishments in which machinery is employed

it is well protected; in 5 it is only partially protected. In 1, in which

the machinery is not only not well guarded but also not easily stopped,

a sign is posted which reads :
" This machine is dangerous. Eun it at

your own risk
! " but it is to be said that this place is small, employing

only 4 persons, and that no accidents have occurred in thirteen years.

The mangles in use are in almost all cases equipped with a clutch,

which, in the event of engagement of the operative's fingers, stops the

machine instantly, and accidents are rare. In one establishment, em-
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ploying 95 persons, 2 accidents had occurred in five years; in another,

employing 15 persons, a hand was crushed some seven years ago, but no

accident had occurred since; in another, employing 54 persons, 2 slight

accidents, due to carelessness, had been recorded in fifteen years' op-

eration.

The laundry business is not uncommonly regarded as one attended by

more or less danger of contracting infective disease, because of handling

the bed linen and body linen of sick persons; but the returns secured in

this investigation do not support this assumption. Those who are most

exposed to possible infection are the markers, who are obliged to examine

and mark, if necessary, each piece submitted; but, while this work is dis-

agreeable, there is no positive evidence that it is dangerous. As a rule,

they are very skilful, and are not obliged to handle unduly the articles

which they have to examine. Many of those questioned, including one

who had worked continuously for twenty-two years, asserted that they

had not lost a day in years of service. In one of the largest establish-

ments, employing 150 persons, and in a large proportion of the others,

it was said that very few cases of actual illness of any kind occurred in

any year. In one, employing 52 persons, one or two cases of tuberculosis

had occurred in twenty-seven years; but in a number of other large

establishments no cases whatever were known to have occurred. It must

be said, however, that in many of these establishments those who appear

to be unable to do good work by reason of lack of strength are dismissed.

Many laundries refuse to handle very filthy clothes, and return such

at once, and one goes so far as to cause their immediate destruction in

the furnace; but some accept anything, no matter how foul, and report

that the markers and sorters suffer no injury.

As a general thing, the establishments examined showed commendable

conditions as to light, ventilation and general sanitation. In 3 of the

entire number the light, and in 5 the ventilation, were distinctly bad.

In 11 the water-closets were described as filthy. Several of the smaller

places presented most unfavorable conditions. In one the pipe from

the tank of the water-closet burst some years ago and has never been

repaired, and the closet, which on the day of visit was full of excrement,

has to be flushed with a bucket. In another, a " family laundry," the

whole place was found to be dirty, the floor looking as though it had not

been washed in months. Another, operated by 4 persons, in a dark front

room and cellar, was in such a generally foul condition as to cause

nausea.

On the whole, the establishments examined were open to but little

criticism, and the employees appeared to be exceptionally well and strong.
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Beport upon Investigation of Local Outbkeaks of

Infective Diseases.

Following is an account of the local outbreaks of infective diseases in

which the assistance of the Board was requested :
—

Ada^is. 1

During the latter part of the summer of 1905 typhoid fever became

prevalent in Adams, and in the autumn assumed the proportions of a

mild epidemic.

Prior to June, 1905, no cases of this disease had been reported to the

local board of health since 1902, when a small epidemic occurred. One

case was reported in June and 2 in the earlier part of September, 1905.

Between August 23 and December 7, 74 cases were reported; and upon

investigation, 20 unreported cases were discovered. The occurrence of

these cases was as follows :
—

Cases. Cases.

August, 7 1 October, 51

September, 22 December, 2

Four additional cases were reported to the State Board of Health on

December 13, subsequent to the visits of its representative, which were the

last to be so reported, and at that date the epidemic .presumably became

extinct. The total number of cases reported and otherwise ascertained

was 102.

At the request of the local board of health, the agent of the State Board

of Health visited the town and investigated as to the source and the mode
of spread of infection.

The cases were widely distributed over the town, and occurred among
all classes of people. Of the 98 cases investigated, 46 were males and 52

were females; 32 per cent, were under seventeen years of age, 51

per cent, were from seventeen to thirty years of age, and 7 per cent, were

over thirty. Rather more than 50 per cent, of the adults were mill

operatives.

A large proportion of the persons affected either habitually used or had

access to the public water supply. In some instances, however, the

i Reported in "Monthly Bulletin," February, 1906.
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patient had used well water only. This was true of certain cases in out-

lying districts, unsupplied with town water. The mill operatives had

access, in addition to public supply, to the private water supply in certain

of the mills. In the case of one, at least, of these mills, this supply was

the only one available upon certain days in August, when, owing to the

shutting off of one of the principal mains, necessitated by alterations,

the pressure in the distributing mains and service pipes of the public

supply was very greatly lowered.

Investigation of the public water supply failed to disclose any facts

proving this to be a means for the spread of infection. JSTo cases of

typhoid fever were found upon, the water-sheds of either of the sources

of public supply, and the same is true of the private supply above re-

ferred to. This latter is not intended for drinking purposes, and is

unprotected from pollution. ISTo cases of typhoid fever were, however,

known to exist upon the shores of the stream yielding this supply.

Thirty-five per cent, of the cases occurred among the customers of one

milk dealer, a number equivalent to about one-tenth of these customers.

Upon investigation, it was found that a fatal case of typhoid fever had

occurred in the family of one of the producers furnishing milk to the

dealer; the patient was a child, who died September 29. There was no

proof that this child infected the supply of milk from this source, al-

though opportunity probably existed. This supply was excluded from

the market about October 1. Seventeen other milk dealers among their

customers had from one to nine cases of typhoid fever. In ten instances

the patient obtained milk from private sources.

Careful study of the facts gained by investigation fails to show con-

clusively that either the public water supply or any of the sources of

milk supply was the means whereby the contagion was spread. While it

is true that cases of the disease were widely distributed throughout the

town, it is likewise true that neither in numbers nor in thoroughness of

distribution does this coincide with an epidemic from water-borne con-

tagion. The fact that not over 35 per cent, of all cases were supplied

with milk from one source, appears to relieve this source from the re-

sponsibility of the entire epidemic. The further fact, however, that a

larger proportion of the users of this supply were infected than was the

case with the users of milk from other sources, suggests that this milk

may have carried contagion, infection occurring from the case of the boy

above referred to.

In this epidemic, upon the evidence of the facts at hand, it is clearly

impossible to assert that infection of either water or milk supply was the

cause.
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Chesterfield.

Following is a report of the investigation of 6 cases of scarlet fever,

which occurred in as man}- different families in West Chesterfield during

the period March 8 to March 17. No cases of scarlet fever other than

these had been known to have occurred in Chesterfield for a very long

time.

It was stated that an evangelist from Boston held a series of revival

meetings in a hall in the village during the week just preceding the

outbreak, and that nearly every member of the community attended

the meetings. Inasmuch as the first 2 cases to be reported originated

in the family in which he boarded, it was believed in the town that the

infection had been introduced by him from without.

The cases were effectively quarantined by the local board of health, and
no others were reported.

Falmouth. 1
~

During the period July-November, 1905, 23 cases of diphtheria were
reported to the board of health of Falmouth. Investigation by an agent
of the State Board of Health showed that these cases were distributed

among 11 families, and that 14 of them were evidently primary, the

others being due to contact infection at home. Owing to the prevalence
of the disease among the pupils of the grammar school, this school was
closed by order of the local board of health. The families in which the

disease was present were quarantined, and release from this condition was
conditional on the return of a negative report on bacteriological examina-
tion of the patient's throat. Following these precautions the outbreak
subsided, and finally died out completely.

It is probable that the occurrence of diphtheria in this town continued
through a period of many weeks largely because of the existence of cases
of mild infection among children, not recognized in some instances at

least by reason of failure to employ bacteriological examination as an aid
in diagnosis.

FlSKDALE (StUKBRIDGE.) 2

Tn response to a request from the local board of health for advice in

regard to an epidemic in Fiskdale, a village in the town of Sturbridge,
an investigation was conducted in April which revealed the presence of
numerous cases of typhoid fever.

Prior to this outbreak, which occurred during the first two weeks of
April, Fiskdale had been comparatively free from this disease. One case

> Reported in " Monthly Bulletin," January, 1906.

- Reported in "Monthly Bulletin," April, 1906.
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was reported in October, 1905, 2 were reported in February, and 1 was

reported early in March, 1906.

At the time of the investigation 11 cases had been reported to the local

board of health, the persons stricken having all been taken sick between

March 25 and April 7.

Information obtained from the local physicians indicated that about

40 persons were then sick, some of whom were regarded as suffering

from typhoid fever, while in others it was suspected. The symptoms

generally present were: (1) fever; (2) diarrhoea; (3) abdominal pain;

(4) prostration. In no instance had the serum test been applied.

The investigation included visiting of families in which sickness was

present, and obtaining from many of the patients specimens of blood for

the serum test; determining the source of the milk and water used

by the patients ; and inquiring into the nature of the private water supply

of the Fiskdale Company.

The 44 cases of sickness investigated were distributed among 2G

families, in 12 of which 2 or more persons were ill. A large proportion

of the patients were French Canadians, the older persons being employed

in the Fiskdale Cotton Mills. One of the patients, a young man who re-

turned to his home in Fiskdale about April 1, was ill at the time of his

arrival, and unquestionably acquired the disease out of town. In but one

instance was the time relation between the onset of the disease in different

members of the same family such as to admit of regarding a later case as

secondary to an earlier.

The age periods were represented among the patients as follows :
—

Cases.

One to five years, 7

Six to ten years, 8

Eleven to eighteen years, 19

Over eighteen years, 10

Of these 44 cases, 23 were children in school or under the school age,

17 were mill operatives, and 3 were employed at home.

The distribution of these cases in the village was general. The 4 per-

sons stricken in the fall, winter and early spring lived on Main Street.

Those taken sick during the outbreak in April lived in different parts of

the town, in some instances at a considerable distance from the village

proper. A large proportion of the sick persons lived in houses owned by

the Fiskdale Company.

The serum test for typhoid fever was applied in 29 cases, representing

20 families. In 17 instances the test was positive, and in 1, clinically

typhoid fever in the third week of the disease, it was reported as " ineom-
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plete." Of the 11 cases in which the test was negative, the persons

affected had been ill for less than one week. Of the 12 families in which

several persons were sick, in 11 the serum test was applied to 1 or more

members; and in 10 families it was positive in the case of at least 1 per-

son. The tests were made in the laboratory of the State Board of Health.

In view of the results of the serum test, it seems justifiable to regard

all of the patients who presented the same general s}rmptoms as suffering

from typhoid fever, and to assert that there was no room for doubt as to

the nature of the epidemic.

The source of the milk used by the sick persons was determined in 30

cases. Each of the two principal milk dealers of the town supplied 13 of

the patients, a third dealer supplied 3 ; and 1 patient used milk from a

private source. In 4 instances the patient was a member of a family in

which no milk was used.

The source of the water used by the infected persons in their homes was

found to be as follows :
—

Fiskdale Company's system 36

Wells, 7

The 36 persons who used reservoir water for drinking purposes at home

include many who had no other supply. This water is led into all of the

121 tenements let by the company, representing some 60 or TO houses.

Some of these houses have wells, but very few of these were in use. In

many cases the reservoir water is the only supply present in the house.

All of the 23 children affected, who naturally had no access to the milis,

lived in families in which reservoir water was reeularlv used for drinking

purposes. In but one instance did an individual in whose house both

reservoir and well water were available regularly use the latter for

drinkirjg.

The 7 persons who depended for domestic water supply upon wells

were all adults. Six of these lived in houses not supplied by the Fisk-

dale Company's system, and in families which obtained their water

supply solely from wells on the premises. One of these 7 persons was

taken sick two weeks after the return to her family of her brother, who
on April 1 came to Fiskdale from out of town, and was at that time

suffering from typhoid fever. This case was probably secondary. A
second case was that of a young man in whose house reservoir water was

used, but, it is alleged, not for drinking. The remaining 5 persons were

all employed in the weave room of the Xo. 1 Mill, a part of the mill

which, during the month of March, was supplied with reservoir water

for drinking purposes.



628 STATE BOAKD OF HEALTH. [Pub. Doc.

It thus appears that, of the persons known to be ill at the time of the

investigation (excluding the out-of-town case and the secondary case

dependent upon it), all but 1 regularly drank reservoir water, either at

home or at their place of employment.

The water used in the private system of the Fiskdale Company, and

through service pipes carried into all of the dwelling houses owned by this

company, is drawn from the Quinebaug Eiver. It is taken from the tail

race of the lower of the two mills, which derives its water power from a

mill pond between this mill and one above. This pond receives surface

drainage from nearby-streets, and house sewage from several dwellings on

Main Street. Two sewers empty into this pond, one about 30 feet and

another about 100 feet above the sluice which conveys water to the lower

mill. It is probable that the sewage so discharged includes that from one

or more of the houses on Main Street, in which typhoid fever occurred

during the late winter and early spring. The houses in question are

provided with privies, and the sewage does not include that from water-

closets.

The outlets of these sewers stand in such relation to the sluice as to

favor the entrance of the sewage into the sluice, and to prevent its dis-

persion through the mill pond.

Analysis of the water furnished by the Fiskdale Company showed it to

be of much better quality than would have been supposed, in view of the

facts just stated. This may be accounted for by the relatively high stage

of the river, and the abundant flow of water. It is not at all inconsistent

with specific pollution of the water with typhoid bacilli.

Prior to the installation of this system of water supply, several years

ago, the Fiskdale Company, as required by statute, sought the advice of

the State Board of Health with reference to a source of water supply.

At that time it was proposed to draw water from certain tubular wells.

The company was advised that the supply from these wells might safely

be increased by proper filtration of the river water. In this advice was

contained the implication that the unfiltered river water was unfit for

public supply.

The facts gathered in the course of this investigation may be sum-

marized as follows :
—

(1) An outbreak of sickness, explosive in character, and involving no

fewer than 40 persons, occurred during the first two weeks of April.

(2) Ample evidence shows the disease to have been typhoid fever.

(3) The persons affected included many children, individuals not

employed in the mills.

(4) From the nature of the epidemic it is evident that it was not due

to the spread of infection by contact.
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(5) There is no evidence of the agency of milk as a vehicle of con-

tagion.

(6) With but one or two exceptions, all of the affected persons had

regularly used for drinking purposes, either at home or at their work, at

least during the month of March, the water furnished by the Fiskdale

Company.

Map of Fiskdale, showixg Location of Cases of Typhoid Fever.

# Cases prior to the outbreak. © Cases from out of town.

O Cases in present epidemic (two cases not shown).

(7) This water was drawn from a mill pond receiving sewage from
near-by houses. It is probable that this sewage includes that from two
dwellings in one of which typhoid fever occurred in October, and in

another in the early part of March.
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From these facts may be drawn the following conclusions :
—

(1) The epidemic followed a sudden influx of infection at about the

middle of March. This is shown by its explosive nature and by the date

of the outbreak.

(2) The vehicle of contagion of necessity was one with a general dis-

tribution, and one which conveyed infection to many of the infected per-

sons (children) in their homes.

(3) The only such vehicle common to practically all of the infected

persons was water from the Fiskdale Company's supply. All of the facts

point to water-borne infection. There is no evidence that milk, food

stuffs or contact played any part in the outbreak.

(4) The water supplied by the Fiskdale Company is drawn from a

source freely exposed to pollution ; water which may easily have received

typhoid bacilli from sewage infected by the persons who suffered from

typhoid fever prior to the present outbreak.

The accompanying map shows the distribution of the cases, and also

the outlets of the sewers in relation to the sluice whence the water supply

is drawn.

Hanson.

In February, in response to a request from the board of selectmen, an

investigation was undertaken to determine the cause of a small outbreak

of typhoid fever. The evidence which was gathered showed that between

February 5 and 13, 9 cases of the disease occurred in five families living

in the immediate vicinity of the railroad station in South Hanson.

These five families constituted 70 per cent, of the customers of one milk

dealer, and all of the persons stricken were users of the milk supplied

by him.

The milkman sold the product of his own two cows and six or eight

quarts which were brought daily from a farm in Halifax. Investigation

of the premises of the Halifax producer showed nothing to point to the

possibility of infection there. Moreover, no sickness existed in other

families who used milk from the same farm, distributed by other persons.

The premises of the milkman were dirty, and there was every evidence

of extreme domestic untidiness. The cans and milk utensils were washed

by the milkman's wife in the kitchen, with water from a well situated

under the floor of an adjoining shed, and about 20 feet from an ordinary

box privy adjoining the shed and opening out of it. A sample of the

water was analyzed in the laboratory of the Board, and found to be

extensively polluted with domestic sewage.

The second person to be seized was the milkman himself, but the

original source of infection could not be determined. That it was upon

the premises of the milk dealer seems most probable, and that it existed

in the polluted well water is possible.
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Lynn. 1

In response to a request from the board of health of Lynn for assist-

ance in investigating the cause of an outbreak of typhoid fever, the

State Board of Health sent a representative to that city, who spent

several days in making a thorough investigation.

During July, August and the first few days of September nearly 50

cases of typhoid fever were reported to the local board of health. Eight

of these cases occurred between July 10 and August 4, and they were so

distributed both geographically and in point of time as to cause no

special comment. Between August 4 and August 15 no cases were

reported, but between August 15 and August 29, a period of two weeks,

37 persons were stricken with the disease; and between August 29 and

September 4, 3 more cases were reported. The explosive character of

the outbreak is thus clearly marked, and the time of its occurrence

points to the early part of the month as the period within which the

infection was spread.

A majority of the victims lived in the easterly part of the city, within

a district bounded by Western Avenue, the Swampscott line, Essex

Street and Franklin Street. Seven lived in the westerly part of the city,

5 in the southerly and 2 near the westerly end of Flax Pond. Of the

33 persons living in the district first named, all but 4 were taken sick

within the last two weeks of August. Three were taken sick in July,

all being of one family, and 2 of the cases were undoubtedly of sec-

ondary origin. Of the 15 persons who lived elsewhere than in this dis-

trict, 3 were taken sick in July, 2 early in August and 2 during the first

few days of September.

It appeared, then, that about 75 per cent, of all of the cases reported

were taken sick during the latter half of August.

In 6 instances 2 or more of the same household were affected. In 3

of these the time relation between earlier and later cases was such as to

render it probable that the later cases were secondary. The number of

such secondary cases is 5. In 3 households in which more than one case

occurred, the persons affected were all taken sick at about the same time.

The number of such multiple cases was 7. In but 4 instances was it

at all probable that infection was acquired outside the city.

Age Periods.— The persons affected fell within the various age periods

as follows :
—

Under five years, .

Six to ten years, .

Eleven to fifteen years,

Sixteen to twenty years,

Twenty-one to thirty years, . 12

Thirty-one to forty years, . 9

Forty-one to fifty years, . 2

Over fifty years, ... 1

i Reported in Monthly Bulletin," August, 1906.
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Water Supply.— All of the patients had access to or regularly used

city water; but, inasmuch as the explosion was limited geographically,

there was nothing to implicate the water supply.

Milk Supply.— The milk supply of the patients was furnished by

several different dealers. Of the persons seized after August 14, 40 in

number, 31, or 77 per cent., were supplied by one milkman, H. The

remaining households were supplied by separate dealers. Of the 8 cases

reported prior to August 15, the date of the beginning of the explosive

outbreak, none received milk from the dealer above referred to. An
investigation of all the dairies from which this particular milk supply

was derived showed that upon none of them was any sickness present,

and that it was wholly improbable that any infection could have orig-

inated there. Upon further inquiry, it was learned that among the

persons reported sick in August was a young man who was admitted to

the Lynn Hospital on August 28. At the time of admission he was

doubtless well advanced in the disease, his temperature showing wide

oscillation. According to his statement, he was employed by the milk

dealer H. for a period of two or three weeks, his employment ending

about August 10, and he began to feel sick during the following week.

While with the milk dealer H. his duties included the washing of milk

bottles.

The facts revealed in this investigation lead to the conclusion that

the explosive outbreak which attracted the attention of the local authori-

ties was due to milk supplied by the milkman H., and that the said milk

received its infection upon H/s premises, and not upon the premises of

any of the producers. The cause of the infection in the other cases was

not determined, but they were not more numerous than are likely to be

found in a population of equal size at that period of the year, and, had

it not been for the occurrence of the milk-borne cases, it is improbable

that they would have attracted special attention.

Medwat. 1

Information received by the Board early in March led to the imme-

diate investigation of sickness prevalent in a factory boarding-house

in Medway. At the time of the inquiry no cases of typhoid fever had

been reported to the local health officials either recently or for many
months.

Investigation showed that within the period February 17-28, 13 of the

50-odd patrons of a boarding-house conducted for the use of the em-

ployees of the Hirsch & Park straw hat factory, and known as the Met-

i Reported in " Monthly Bulletin," March, 1906.
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calf House, had been taken sick. The attending physician pronounced

the illness grippe, her diagnosis being confirmed by consultation with a

physician from Milford. Several of the patients were said to have

recovered sufficiently to enable them to return to their homes, while 3 had

been removed to hospitals in Milford. Two persons had gone to their

homes in Maine, and of them nothing further is known, excepting that

they were there under treatment for typhoid fever. Of the 11 others, 1,

a young man, was under the care of a Medway physician, who regarded

the case as one of typhoid fever, reporting it as such to the local health

officials on March -i. The serum test in this instance was positive, as it

was also in the case of 2 patients who were permitted to go to Swamp-

scott with temperatures of 10-±°, and who there came under the care of a

physician who at once caused this test to be applied.

A positive reaction was also yielded by the blood of all of the patients

in the Metcalf House and in the hospitals at Milford.

One of the patients, a young woman of twenty-seven, who had been

transferred to a private hospital in Milford on March 7, died after a few

days' treatment for grippe. Autopsy showed the characteristic lesions of

typhoid fever.

The nature of this outbreak having been established, effort was made

to determine the vehicle of contagion and the source of infection.

The milk used in the Metcalf House was derived from the same

source as that used in many households in the town, in none of which

did cases of typhoid fever exist.

The water supply of the house was found to be from two sources: (1)

a well, situated under the house; and (2) the Charles Eiver.

The well in question had been in use up to about February 1, the

water being employed for general domestic purposes, including drinking.

On or about February 1 the use of this water was discontinued, by

reason of its offensive odor and taste, and for it was substituted, accord-

ing to the statement of the proprietor, water from a well near his own

house, several hundred yards distant.

Analysis of the water from the well under the Metcalf House showed

it to be extremely polluted, and comparable with crude sewage. The

source of the pollution was not apparent. The well is 20 feet distant

from a cesspool, but the latter is fully drained and is cemented.

The water from the Charles River is derived from a main in the neigh-

boring street, which was laid several years ago for fire protection. This

main is supplied by a pump drawing water from a raceway which leads

from the river just below the Sanford Mills. This water was distributed

from a tank in the top of the house to the bath room and the kitchen. In

the latter it flowed from a faucet in the sink. According to the pro-
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prietor and the housekeeper, this water was never used for drinking pur-

poses or for cooking.

A review of the evidence gathered in the course of this investigation led

to the following conclusions :
—

1. The outbreak was probably due to a single influx of infection, for

nearly all of the persons stricken were taken sick within a period of ten

days. The date of this infection must have been on or about February 1.

2. The place of infection was in all probability the dining room of the

Metcalf House, because :
—

(a) All of the persons taken sick were boarders at this house, and

their number includes several who did not lodge in the house.

(b) A considerable number of persons must have been exposed to

infection at one and the same time, for the infection was single, and the

proportion of cases to the boarders (over 30 per cent.) very large, im-

plying the reception of infective material by a large number of indi-

viduals.

(c) The only place in which persons stricken could have been so ex-

posed was in this dining room.

3. The vehicle of contagion was undoubtedly water, because :
—

(a) Evidence is wanting which would point to milk or ice as vehicles,

for persons other than the boarders at the Metcalf House using milk and

ice from the same sources as those supplying this house were not affected.

(&) The sorts of food served at the boarding-house at this season of

the year were not such as to render infection through this channel prob-

able. Oysters and other shellfish had not been served, uncooked, at the

house.

(c) Polluted well water was in use in the house up to within about

two weeks of the outbreak, and possibly less. This water upon analysis

showed the characteristics of crude sewage.

(d) Polluted water from another source, the Charles Eiver, was at all

times available in the house. At a time when drinking water was being

brought from a distance, the filling of the water jar in the dinmg room

from the tap in the kitchen sink yielding this water, by an uninstructed

or careless servant, was quite possible. Such an accident would fully

account for the outbreak.

4. The primary source of infection in this epidemic cannot be abso-

lutely established. No case of typhoid fever is known to have existed

upon the premises of the Metcalf House prior to this outbreak, nor is

there evidence to show whether or not any one among the boarders con-

veyed to the house the infective material which led to the outbreak.
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Natick, Needham and Wellesley. 1

During September and October 118 persons living in Natick, Wellesley

and Needham were stricken with typhoid fever. Of this number, 105,

or 89 per cent., were taken sick between September 9 and October 13, a

period of five weeks. Fifty-six of these persons lived in Natick, 37 in

Wellesley and 25 in Needham.

The general facts relative to the incidence and the distribution of

these 118 cases of typhoid fever are set forth in the following table :
—
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No.
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2 by " TL." Four persons were supplied by 4 other dealers, " I," " J,"
" " and " B." The 3 persons supplied by " G " were members of the

same family, and were taken sick October 5, 7 and 13. It was alleged

that these 3 persons on or about September 25 drank milk from another

dealer, " A."

II. The Epidemic in Wellesley.

In Wellesley 37 cases of typhoid fever occurred during September and

October. Twenty-eight persons (80 per cent.) were taken sick between

September 17 and October 13 ; 15 were stricken during the period Sep-

tember 9-29 ; 5 cases occurred after October 13.

Twenty-one of the victims, including 15 employees, were persons con-

nected with Wellesley College. All of these individuals took one or more

of their meals at the college.

. Two persons, and possibly a third, acquired the disease while living

elsewhere than in "Wellesley. Four cases of typhoid fever occurred in

households where the disease was already present, and were undoubt-

edly secondary.

Water Supply.— All of the persons stricken in "Wellesley either regu-

larly used or had access to water from the public supply.

Milk Supply.— The source of the milk used by the 37 victims was

ascertained in all but 2 cases. Thirty-one used milk from dealer " A."

Ten of the persons using this milk received it at their homes as in-

dividual customers; 21 had access to it at "Wellesley College, which was

supplied by dealer " A." Four victims obtained their milk from as

many different milkmen, "D," "E," "N" and " Q," and, of these

persons, 2 (supplied by "N" and " Q ") were probably infected else-

where than in Wellesle}'.

It thus appears that a large proportion of the Wellesley victims ob-

tained their milk from the same source, dealer " A." Excluding the 2

cases in which infection took place out of town, and 2 in which the

source of milk supply was not determined, 31 out of 33 (94 per cent.)

of the persons stricken had access to the milk supplied by dealer " A."

This dealer, besides supplying Wellesley College, distributed milk to

about 30 individual customers in Wellesley.

III. The Epidemic in Needham.

In Needham 25 persons were stricken with typhoid fever between

September 15 and October 13. Thirteen of these were taken sick within

the nine days September 15-24, and 12 within the eleven days October

2-13. Of the latter, 4 lived in Highlandville. With the exception of

these, all of the victims were residents of the main village of Needham.
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In no instance was it clear that the disease had been acquired out of

town. One case was undoubtedly secondary.

Water Supply.— Practically all of the victims used or had access to

the public supply.

Milk Supply.— Nineteen persons bought milk from dealer " C," one

of the chief distributers in the village. Three, all residents of High-

landville, were supplied by dealer " E." The remaining 2 victims ob-

tained their milk from two dealers, " K," who kept but one cow, and

sold milk to a few customers only, and " P." One of the stricken per-

sons used milk from a private supply, but asserted that occasional use had

been made of milk from a store which was supplied by dealer "C."

IV. The Epidemic as a Whole.

The fact that the outbreak of typhoid fever in the three communities

was practically simultaneous suggests that what might appear to be

three epidemics constituted essentially one.

By reference to Table No. 1 it will be seen that 89 per cent, of the

cases occurred between the week of September 15 and that of October

13, and that during this period the disease reached its maximum degree

of prevalence in each of the three towns.

The accompanying chart (Fig. 1) shows the explosive nature of the

outbreak, and indicates the time relation between the epidemics in the

several localities. The curves in this figure are based on the number of

persons taken sick in each locality, by weeks.

From this it appears that the outbreak was most pronounced in South

Natick, and that here it reached its climax about September 20, rapidly

declining thereafter. In Wellesley the epidemic was somewhat more

gradual in its development, not reaching its maximum until October,

and persisting well into that month. In Needham there seem to have

been two outbreaks, separated by an interval of about one week. It is

worthy of note that, of the 9 cases constituting this second outbreak, 3

were in a part of the town remote from that in which the epidemic

originated, and 1 was secondary. In Natick proper the prevalence of

typhoid fever was at no time sufficiently marked to warrant its being

regarded as epidemic.
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Age and Sex. — The age and the sex of the stricken persons is shown

by the following table :
—

Table No. 3.

Locality.
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From this it appears that dealers " A," " B " and " C " together fur-

nished the milk used by 85 victims, or 72 per cent, of the whole number,

while the remaining 33 obtained their milk from 17 different dealers.

It was ascertained that both " B " and " C " regularly purchased milk

at wholesale from " A" and that 5 more of the milkmen concerned in

the epidemic were occasional purchasers from this source. The 7 dealers

who so purchased are indicated in the preceding table. The total num-
ber of victims who obtained milk from " A," or from any of the dealers

who purchased at wholesale from him, was 98, which is 83 per cent, of

the whole number.

The following table presents figures showing the number of cases of

typhoid fever among the patrons of " A," or of the several dealers who

obtained a part of their milk supply from him, grouped according to

locality, together with percentages :
—

Table No. 5.

Place.
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Newton and Brookline. No record was kept of these sales, the milk

being paid for when taken. It was therefore impossible to determine

the dates upon which these wholesale customers bought milk, or the

number of cans purchased. It appears, however, that " B " and " C "

were dairy customers, and that " A " supplied to each from 2 to 3 cans

of milk a day. The other wholesale purchasers bought from 2 to 10

cans at a time, and at irregular intervals.

The milk at the dairy of " A " is handled in a milk room adjoining

one of the barns, and distant about forty feet from the dwelling house.

This room is fairly well appointed, and at the time of inspection was

clean. In this room the milk is strained, cooled by an aerator and

again strained into a large mixing tank, whence it is drawn into the can.

Wholesale purchasers furnish their own cans, which are filled from this

tank. The milk is handled by five men,— four milkers and a foreman

in charge of the milk room. The milk utensils are washed by the fore-

man in the milk room. The water on the premises is from the public

supply.

It was ascertained that at the time of inspection, September 25, all

of the persons emplo3Ted upon this farm were healthy. As a matter of

precaution, the agglutinative test was applied to the blood of each of

the five men who handled the milk, with negative results. It appeared,

however, that a young woman who had served as a waitress in the em-

ployees' dining room since July 5 had been taken sick September 16.

She continued at her work until September 20, when she returned to

her home in Boston. A day or two later she was admitted to the Boston

City Hospital, with a diagnosis of typhoid fever. The agglutinative test

was positive on the day of her admission to the hospital.

Inquiry alike from this young woman herself and from the employees

on the farm showed that her duties did not include any of the procedures

relative to the handling of the milk or of the milk utensils. The box

privy used by this person was not disinfected until after September 25.

The sale of milk to other dealers was discontinued at this dairy after

September 23, the product after that date being distributed to Wellesley

College and to retail customers in Wellesley.

The dairy of " B," situated in South Natick, produced about 20 cans

of milk a day. The proprietor supplemented this by from 2 to 3 cans a

day purchased from the dairy of " A," the milk being distributed to about

125 customers in South Natick. The proprietor stated that the purchased

milk was not mixed with that produced by the dairy. Investigation on

September 25 showed no illness on the premises, and yielded no history

of typhoid fever. The conditions here were found to be unsatisfactory

for the proper handling of milk, but the proprietor at this time was

making improvements.
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One of the earliest victims in South Natick, who was taken sick Sep-

tember 10, lived near this dairy, but there was no evidence to show that

she could have infected the milk in any way. The family of which this

person was a member was supplied with milk from their own cow.

Three members of the family of " B " were subsequently stricken with

typhoid fever, one on September 27, one on October 3 and a third on

October 23. The milk from " B's " dairy was excluded from the Wellesley

market by the local board of health about September 28.

The dairy of "C," a farm situated in Needham, produced about. 18

cans of milk a day, an amount which was supplemented by from 2 to 3

cans a day purchased from the dairy of " A." It was alleged that this

auxiliary supply was not mixed with the local product. The milk was

distributed to about 300 customers, chiefly in Needham. The premises

were found to be in a satisfactory condition. It could not be ascertained

that any illness was then present, or that any one living there within

recent months had been sick.

It was learned that a part of the product of this dairy, 8 cans of morn-

ing's milk, had for many weeks been sent daily to the Convalescent Home
of the Children's Hospital, at Wellesley Hills, at which during Sep-

tember there were from 40 to 60 children. No cases of typhoid fever

occurred among these children.

V. Summary.— Conclusions.

A review of the evidence yielded by the investigation of this epidemic

shows that a large number of persons living in three separate communi-

ties were stricken with typhoid fever within a relatively short period; in

other words, that the outbreak was explosive, and at the same time wide-

spread. It further shows that a very large proportion of the victims were

users of milk sold by dealers who obtained a part of their supply from a

common source, the dairy of " A," and that among the employees of this

dairy a case of typhoid fever occurred about the middle of September.

The evidence at hand leads to the following conclusions relative to the

cause of this epidemic :
—

1. The victims must have acquired infection through a medium com-

mon to the three communities in which they lived. The only such

medium demonstrable is the milk derived from the dairy of " A," as

distributed either directly from this source or through the hands of other

milk dealers.

2. The initial infection of this milk must have occurred on or about

September 1. The earliest victims of the epidemic were stricken on

September 10, and the minimum period of incubation in typhoid fever

is about ten days. The period within which this milk was infective was
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not prolonged; this fact is demonstrated by the explosive character of

the outbreak.

3. The source of infection was probably the person employed as a

waitress at the dairy of " A." Although no satisfactory proof exists of

the manner in which infection of the milk may have occurred from this

source, there is strong evidence that opportunity was not lacking. The
fact that this individual showed no symptoms until September 16 does

not prove that she may not have been a source of infection for a number
of days prior to that date, while the additional fact that the origin of

her own infection is not demonstrable subtracts nothing from the im-

portance of her case as a factor in the epidemic.

This epidemic is instructive, as showing the possible results of the

accidental infection of milk with typhoid bacilli, and of the importance

attaching to the protection of market milk from such accidents.

Stockbridge. 1

During July and August, 21 cases of diphtheria, chiefly in children,

were reported in Stockbridge, in that portion of the town known as the

Furnace, District, a community of 15 dwelling-houses, to 9 of which

the cases were confined.

An investigation made by an agent of the State Board of Health, at

the request of the local board, shows that the spread of the contagion

was undoubtedly due to the premature release from quarantine of

patients who were not yet free from diphtheria bacilli. In proof of this

is the fact that in at least 5 instances another member of the same house-

hold was taken sick within a few days after a patient had been released

from quarantine and.allowed to mingle freely with his family.

The outbreak clearly demonstrates the importance of continuing quar-

antine upon patients with diphtheria, until it is certain that they are

no longer capable of conveying infection to others. In this instance,

the patients were released as soon as their throats appeared to the eye

to be normal, and this was after an interval of from eight to twenty-one

days subsequent to the onset of the disease.

There is no method of determining with certainty when a convalescent

patient is free from the diphtheria bacilli other than bacteriological

examination of the throat, and, in some instances, of the nose. To

make release from quarantine conditional upon a negative report of such

examination is by far the most effectual method which can be adopted

by the health authorities of cities and towns for the prevention of the

spread of this disease.

i Reported in " Monthly Bulletin," August, li)06.
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General Health of the State in 1905.

The number of deaths in the State in 1905 -was 50,486, which was

equivalent to a death-rate of 16.81 per 1,000 upon the census population

of 3,003,680.

The mean death-rate of the four years 1902, 1903, 1904 and 1905 was

16.26, the same as for the four years 1901-04, which "was much less than

that of any four successive years since the beginning of registration in

1842.

The following figures are presented for the ten years ended with

1905 :
—

Massachusetts.

Tears.
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Deaths and Death-rales from Certain Diseases in Massachusetts, 1901-1905.
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Infant Mortality.

The rate of infant mortality' during the year 1905 was somewhat

higher than that which prevailed during the four years 1901, 1902, 1903

and 1904, it being 141.4 for the year 1905, as compared with 133.6 for

1904, 139.5 for 1903, 140.4 for 1902 and 137.2 for 1901.

The total number of births which occurred during the year ended June

30, 1905, was 74,387, and the total deaths under one during the year

ended Dec. 31, 1905, were 10,519.

For the sake of accuracy the death-rate of infants under one year old

is obtained by comparing the deaths of such infants occurring in a year

with the mean number of infants under one living throughout a year,

and this number must " lie between the annual number of births and

that number diminished by the deaths under one. It would be nearer the

latter than the former number on account of the excess of deaths in the

first months of life" (Dr. Farr). In the following table the births in

the first line are those which occurred between July 1, 1895, and June 30,

1896, inclusive, and so on through the table, the births in the last line

being those for the year ended June 30, 1905.

The deaths under one in the same table are those of the calendar years

ended Dec. 31, 1896, 1897, etc. The births during these ten years were

727,324, and the deaths under one year were 106,367, which is equivalent

to an infant mortality-rate of 146.2 per 1,000 births for the decade. The

last half of the period shows a substantial gain over the first half, since

the infantile death-rate in the last five years was 138.4 per 1,000 births,

as compared with 154.2 in the first five years.

Infant Mortality, Massachusetts: 1896-1905, Ten Years.

Tears.
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prevailed in the two years immediately preceding those of the epidemic.

The fatality from this disease was 4.5 per cent, in 1905, 9 per cent, in

1904 and 3.3 per cent, in 1903. The fatality in 1902, when the epidemic

was at its height, was 11.9 per cent.

The total number of cases reported to this Board during the year

1905 was 44, and the deaths from this cause were 2. Of this number, 28

cases were those of males, with 2 deaths, and 16 were of females, with no

deaths.

In the five years 1901-05, 3,644 cases had been reported to the State

Board of Health, with 405 deaths, making a fatality of 11.1 per cent.

In 1899 there were 105 cases reported, with 14 deaths, and in 1900, 104

cases, with 3 deaths; the fatality for these years being, respectively, 13.3

per cent, and 2.9 per cent.

In 1905 the largest number of cases occurred during the month of

May, 14 being reported for that month. Only 1 case each was reported

in July and October, and none during the months of March, November

and December.

The following table shows the prevalence of the disease by months

during the year 1905 :
—
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The following summary presents the number of reported eases and
deaths in each year for the twenty-three years 1883-1905 :

—
Summary of Several Years, 1883-1905.

1883,
1884,

1885,

1886,
1887,

1888,
1889,
1890,

1891,

1892,

1893,

1894,

1895,

Cases.

21
9

32
2
13
32
15
6
5

19
45
185
1

Years.

1896,

1897,
1898,

1899,
1900,

1901,

1902,

1903,

1904,

1905,

Totals,

5
18
12

105
104
778

2,305
417
100
44

4,273

14

3
101
274
191
9

519

1 Four of these deaths, which occurred in the first days of January, 1903, were those of cases

reported in December, 1902, and in reckoning the fatality of cases should be classed with the deaths

of 1902.

The total number of reported cases in the twenty-three years was

4,273 and the deaths of these were 519, or 12.1 per cent.

The following table presents the data obtained from the returns re-

ceived since and including 1888. The returns made previous to that date

did not contain information of a sufficiently definite character to be

included in this summary.

Smallpox in Massachusetts by Ages, and with Reference to Vaccination,

1888-1905.
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The following figures present the deaths and death-rates, by ten-year

periods, during the half century 1851-1900, and for the single years

1901, 1902, 1903, 1904 and 1905 :
—

Deaths and Death-ratesfrom Consumption in Massachusetts, 1851-1905.

Periods. Deaths.
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Following is a condensed summary from the report of 1900, from

which it can be seen that a decided and continuous improvement in the

death-rate from typhoid fever is taking place :
—

Death-ratesfrom Typhoid Fever per 10,000, 1871-1905, Massachusetts.

1S71-75,

1876-S0,

1881-85,

1886-90,

8.2

4.2

4.1

4.6

1891-95 3.4

1896-1900 2.6

1901-05, 1.9

For the entire State the death-rates from this cause in 1901, 1902,

1903, 1904 and 1905 were, respectively, 1.95, 1.83, 1.75, 1.75 and 1.73

per 10,000 inhabitants.

The highest death-rates from this cause among the cities appear to

have occurred inAYaltham (5.7), Xewburyport (5.5) and Pittsfield (4.0)

;

and the lowest occurred in Holyoke (0.8), Marlborough (0.7) and New
Bedford (0.6). Melrose reported 4 cases of typhoid fever, with no deaths.

Diphtheria.

The following table shows the deaths and death-rates from diphtheria

by five-year periods from 1876 to 1900, and for the single years 1901,

1902, 1903, 1904 and 1905 :
—

Deaths and Death-rates from Diphtheria per 10,000, 1876-1905, Massachusetts.

Tears.
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Deaths and Death-rates in Massachusetts per 10,000 Living from Certain In-

fective Diseases by Five-year Periods, 1866-1905.
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STATISTICAL SUMMARIES OF DISEASE AND MORTALITY.

The statistical information relating to disease and mortality which has

been received by the Board during each year, either through the medium

of voluntary returns or in consequence of legal requirements, has, in the

recent reports of the Board, been presented under four different heads or

groups. Since 1902, this series of statistics has been condensed as much

as can be done consistently with a clear and intelligent method of pres-

entation.

These summaries are denned as follows :
—

I. The Weekly Mortality Returns. — These consist of the reports of

deaths, which are made up weekly and are sent to the office of the State

Board by the registration officials of cities and towns. They serve prin-

cipally to show the seasonal prevalence of each of the chief infective

diseases, and the mortality of children under five years old, in weekly

periods. Beginning with the year 1875, this series of statistics has been

annually reported (see page 475 of report for that year), and was first

published as a summary in the report of 1883.

II. The Reports of Certain Infective Diseases,— Diphtheria, Scarlet

Fever, Typhoid Fever and Measles.— These are obtained from the re-

ports of local boards of health forwarded during 1905 to the State

Board as cases arose. By comparing the numbers of reported cases

with the reported deaths, the mean fatality of each disease in the places

from which the reports are made is obtained with a reasonable degree

of accuracy.

III. Reports of Cities and Towns, made under the Provisions of

Chapter 75, Section 52, of the Revised Laws.— By this act each local

board of health is required to report to the State Board every case of

" disease dangerous to the public health " which is reported to the local

board. A digest of these reports is presented in Summary rTo. III. Tbis

summary was first published in the report of 1893, page 639.

IV. Annual Reports made under the Provisions of Chapter 75, Section

12, of the Revised Laws. — The full reports of deaths occurring in each

city and town having over 5,000 inhabitants comprise another series of

returns, which are summarized in No. IV. The population of these cities
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and towns, as shown by the census of 1905, constituted about 86 per

cent, of the total population of the State. These reports are made under

the requirements of the following statute :—

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. (Revised

Laws, chapter 75, section 12.)

This summary was first presented in the report of 1894.

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 city or town who are willing to contribute the necessary in-

formation.

Postal cards are also sent to all boards of health in the State, for the pur-

pose of aiding them to comply with the provisions of chapter 75, section 52,

of the Revised Laws, 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

towns having over 5,000 inhabitants, for the return of such information as is

called for by the provisions of chapter 75, section 12, of the Revised Laws.
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I.

The Weekly Moetality Eeturxs.

In the following summary, the voluntary reports of deaths received at

the close of each week from the city registrars, town clerks and boards

of health of the cities and towns are epitomized for the fourteen months

ended Nov. 30, 1906. 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-five years or more,

and also in a publication of the Board, a weekly bulletin, since and in-

cluding 1883. 1

These returns are necessarily incomplete, since they are voluntary and

consequently embrace the statistics of only a portion of the population,

the reporting places being chiefly the cities and large towns.

The population of the cities and towns contributing to these returns in

these fourteen months was 2,153,376, or 72 per cent, of the total popu-

lation.

The following items are embraced in this summary :
—

Total deaths reported for each week.

Deaths of children under five years.

Deaths from consumption.

Deaths from acute lung diseases.

Deaths from typhoid fever.

Deaths from diphtheria.

Deaths from scarlet fever.

Deaths from measles.

Deaths from diarrhoeal diseases.

Deaths from whooping cough.

Deaths from puerperal fever.

Deaths from malarial fever.

Deaths from erysipelas.

Deaths from cerebro-spinal meningitis.

Deaths from smallpox.

Deaths from influenza.

Deaths from hydrophobia.

The following table contains a summary of the statistics compiled from

these weekly returns of mortality :
—

1 The bulletin was changed from a weekly to a monthly publication in January, 1906.
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Condensed Statistics, embracing the

Deaths from Certain Causes in

for the Fourteen Months ended

Total Deaths, Deaths under Five Tears, and

Reporting Cities and Towns of Massachusetts

Nov. 30, 1906.
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II.

Fatality of Certain Diseases.

Since the year 1891 the following statistics relative to the fatality of

certain diseases have been gathered from the published reports of local

boards of health. Until the passage of the law in 1893 this was the only

source from which figures could be obtained on which to base the fatality

of diseases as compared with cases. When the law (chapter 302, Acts

of 1893) requiring local boards of health to report all cases of con-

tagious diseases to the State Board of Health first went into effect very

few returns were made, and it was not until after public notice had been

given by the State Board to every board of health throughout the State

that these returns came in with any regularity. The practice by the

local boards of health of reporting cases of contagious diseases is now so

well established, and the returns are so complete, it is no longer deemed

necessary to continue the former method of basing the fatality of certain

contagious diseases on the figures obtained through the annual reports

of local boards, but, instead, to make use of the more complete returns

as received from day to day at this office.

The diseases embraced in this summary in 1905 are diphtheria, scarlet

fever, typhoid fever and measles.

The tabular list of cities and towns is omitted in this report. The

summary of the figures for 1905 is as follows :
—

Reported cases of diphtheria for the State, .

Registered deaths from diphtheria,

Fatality (per cent.),

Reported cases of scarlet fever for the State,

Registered deaths from scarlet fever, .

Fatality (per cent.),

Reported cases of typhoid fever for the State,

Registered deaths from typhoid fever, .

Fatality (per cent ),

Reported cases of measles for the State,

Registered deaths from measles, .

Fatality (per cent ),

5,783

652

11.8

4.112

117

2.8

8,064

520

17.0

7,876

177

o Q
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The following table presents the summary of these statistics for the

fifteen years 1891-1905 :
—

Reported Cases of Infective Diseases in Massachusetts.

Diphtheria.

[Pre-Antitoxin Period.]

1891. 1893. 1893. 1894. Total.

Reported cases,

.

Deaths,

Fatality (percent.),

2,444

575

23.5

3,033

891

29.2

2,919

926

31.7

4,936

1,376

27.9

13,332

3,768

28.3

Diphtheria.

[Antitoxin Period.]

Reported cases,

Deaths,

Fatality (percent.),

1904.

6,254

577

9.2

1905.

5,783

652

11.3

Total
1895-1905.

79,713

9,903

12.4

Scarlet Fever.

Reported cases,

Deaths,

Fatality (per cent)

,

1904.

3,441

109

3.2

1905.

4,112

117

2.8

Total
1891-1905.

76,042

4,167

5.5
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In the foregoing tables the statistics relating to diphtheria have

been arranged in two periods, which may properly be called the pre-

antitoxin and the antitoxin periods, since antitoxin came into general

use in the State about the beginning of the year 1895. For the latter

period the figures for 1904 and 1905 are given and the total for the

eleven years 1895 to 1905, inclusive. The mean fatality in the former

period (1891-1894) was 28.3 per cent, (ratio of deaths to cases), and

in the latter period (1895-1905) it was 12.4 per cent., or less than half

as large.
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III.

Official Returns of Notified Diseases Dangerous to the Public

Health, for the Year ended Nov. 30, 1906.

The figures presented in the following summary are those of the official

returns of diseases " dangerous to the public health," made to the State

Board of Health during the year ended Nov. 30, 1906, under the pro-

visions of chapter 75 of the Revised Laws. In this act no disease is

specified as being " dangerous to the public health " except smallpox.

Hence the State Board deemed it necessary to indicate the diseases which

should be included in the meaning of the term " dangerous to the public

health." They are the following : smallpox, scarlet fever, measles, typhoid

fever, diphtheria, cholera, yellow fever, typhus fever, cerebro-spinal

meningitis, hydrophobia, malignant pustule, lepros}^, trichinosis.

The whole number of cases of infective diseases reported to the Board

in the year ended Nov. 30, 1906, under the provisions of this act was

33,596, which were divided as follows: —

Reported cases of smallpox, .

Reported cases of scarlet fever,

Reported eases of diphtheria,

Reported cases of typhoid fever,

Reported cases of measles,

Reported cases of cerebro-spinal meningitis,

Total,

35

5.162

7,967

3,093

17,048

291

33,596

The summary for the thirteen years and three months 1893-1906 is as

follows :
—



No. 34.] STATISTICAL SUMMARIES. 669

By months these diseases were reported as follows :
—

Cases of Infective Diseases reported to the State Board of Health by Months

from Dec. 1, 1905, to Nov. 30, 1906.

Smallpox.
Scarlet
Fever.

Diphtheria.
Typhoid
Fever.

Measles.
Cerebro-
spinal

Meningitis.

December,

.

January, .

February, .

March,

April, .

May, .

June, .

July, . .

August,

September,

October,

November,

.

Totals,

.

35

519

592

418

534

490

570

454

249

182

240

455

459

5,162

722

669

574

595

493

497

501

368

452

720

1,175

1,201

272

116

75

121

146

113

130

136

350

747

579

308

1,768

2,642

3,140

3,799

2,722

1,704

760

299

94

24

33

7,967 3,093 17,048 291

The following table is introduced for the purpose of facilitating the

comparison of the seasonal prevalence of the disease named in the table,

in different years. By means of the method employed, the errors due to

the difference in the length of the months are eliminated. The figures

should be read as follows: for example, the mean daily number of re-

ported cases of diphtheria throughout the year, Dec. 1, 1905, to Nov. 30,

1906, was 21.8; of scarlet fever, 14.1; of typhoid fever, 8.5; and of

measles, 46.7. During the month of December the mean daily number

of reported cases of these diseases was : for diphtheria, 23.3 ; scarlet fever,

16.7; typhoid fever, 8.8; and for measles, 57.0 (see columns marked A).

Assuming a standard of 10 as a daily mean throughout the year for each

disease, the ratios for December were as follows: diphtheria, 10.7; scarlet

fever, 11.8; typhoid fever, 10.4; and measles, 12.2 (see columns marked

B). So that for each 10 cases of diphtheria reported as a daily mean

throughout the year, Dec. 1, 1905, to Nov. 30, 1906, there were 10.7 in

December, 9.9 in January, 9.4 in February, etc.

From this table it appears that the maximum prevalence of diphtheria

was in November and the minimum in July. The prevalence in the last

three months was greater than that of the first three months.

The prevalence of scarlet fever was above the mean in December,

January, February, March, April, May, June, October and November,

and below it in the remaining months, the maximum occurring in Jan-
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nary and the minimum in August. In the previous year the maximum
was in February and March and the minimum in August.

Typhoid fever was, as usual, below the mean in the intensity of its

prevalence in the months January to July, inclusive, rising to a maximum
in September.

The prevalence of measles was above the mean in December, January,

February, March, April and May, and below it in the remaining months,

the maximum occurring in March and the minimum in September and

October.

Certain Infective Diseases.— Seasonal Intensity of Prevalence.
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Cases of Infective Diseases reported to the Stale Board of Health from 309
Cities and Towns, from Nov. 30, 1905, to Nov. 30, 1906.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30,1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Continued.
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Cases of Infective Diseases reported to the Stale Board of Health from 309 Cities

and Townsfrom Nov. 30, 1905, to Nov. 30, 1906— Concluded.
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Chicken-pox occurred in the following places :
—

Barnstable, 1

Canton, 1

Chelsea, 7

Everett 8

Fairhaven, ..." 2

Hyde Park, 9

Pittsfleld 3

Total, 31

List of Cities and Towns from which no Reports were received.

I. Cities.

None.

II. Towns having a Population of More than 5,000.

None.

III. Towns having a Population of More than 1,000 but Less than 5,000 in Each.

Orleans,
Sandwich,
West Stockbridge.— 11.

Rowe,
Savoy,
Shutesbury,
Tolland,
Tyngsborough,
Tyringham,
Washington,
Wendell,
Wenham,
Worthington.— 34.

Charlemont,
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IV.

Official Returns of Deaths in Cities axd Large Towns (Revised

Laws, Chapter 75, Section 12).

In the following summar}r
, the statistics of deaths required by chapter

75, section 12, of the Revised Laws, are presented. These statistics are

returned to the Board from each city and town which has, " according

to the latest census, more than five thousand inhabitants."

The cities and towns which have contributed these returns for the

year 1905 are somewhat in excess of the list of 1904, the taking of the

State census of 1905 having added 6 towns to the list of places having a

population of more than 5,000 in each during the five years which have

elapsed since the taking of the State census in 1900, viz., Abington,

Grafton, Ipswich, Maynard, South Hadley and Swampscott. The net

gain by the addition of new towns to the list is 31,344.

Two towns, Hingham and Williamstown, which had more than 5,000

inhabitants in 1900, have fallen below 5,000 in their populations in 1905,

Hingham dropping from 5,059 to 4,819 and Williamstown x from 5,013

to 4,425. These two towns have made returns this year.

Although the census population of Easton for 1905 is but 4,909, a

return was sent in by that town, this being the second time it has appeared

in the list. Reading has also voluntarily contributed returns of deaths

to the Board during the past eight years, although not required by law

to do so.

The list for the year 1905 includes 101 cities and towns. The total

population of this group of cities and towns, as shown by the census of

1905, was 2,588,962, or about 86 per cent, of the total population of the

State.

The whole number of registered deaths in these towns in 1905 was

43,410, and the death-rate, as calculated from the foregoing census popu-

lation, was 16.77 per 1,000 of the living population, that of the previous

year having been 15.47 per 1,000, and that of 1903, 16.14 per 1,000.

The death-rate for the year 1905 was somewhat higher than that of the

three preceding years, due, in part, to the fact that for those three years

the death-rate was based on an estimated population. It was. however,

lower than in 1901 and 1900 (census year), and considerably lower than

the mean annual death-rate of the State for the fifty years ended Dec. 31,

1900, which was 19.22 per 1,000.

i In 1900 a part of Williamstown was annexed to North Adams.
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Sexes.— The number of deaths of males was 22,243, or 51.27 per

cent, of the whole number of deaths whose sex was known ; and the deaths

of females were 21,142, or 48.73 per cent. There were 25 in which the

sex was not stated in the returns.

Ages.— The deaths by four groups of ages were as follows :
—

Under 1 year,

1 to 20 years,

20 to 50 years,

50 and over,

Deaths
1905.

9,221

5,956

10,685

17,489

Percentages of All Deaths.

1905.

21.27

13.74

24.65

40.34

1904.

21.34

13.57

25.01

40.08

Infant Mortality.— The deaths of infants under one year old were

9,221, or 21.27 per cent, of the total mortality, as compared with 21.34

per cent, in 1904 ; and this was the lowest rate of infant mortality during

the period of twelve years since the law was enacted requiring these

returns; thai; of the five years 1901-1905, respectively, constituted 21.6,

21.7, 21.38, 21.34 and 21.27 per cent, of the total mortality.

The deaths of children under five years old were 12,512, or 28.9 per

cent, of the total mortality, as compared with 29 per cent, for the same

age in 1904.

All of the percentages in the foregoing table were estimated upon the

number of deaths of those whose ages were stated in the returns. The

total number of deaths in which the age was not specified was 59; in

1904 it was 15.

Still-births. — The number of still-births was 2,844, and when com-

pared with the total mortality (still-births included), this was 6.1 per

cent, of the total deaths and still-births combined. In 1904 the percentage

was 6.2.

Months and Quarters. — The number of deaths in each quarter of the

year is shown in the following table :
—

Deaths
1905.

First quarter,

Second quarter,

Third quarter,

Fourth quarter,

Total, .

11,536

10,372

11,532

9,968

43,408

Percentages.

1905.

26.58

23.89

26.57

22.96

100.00

1904.

27.14

23.71

25.29

23.86

100.00
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These percentages differ but little from the mean of several years,

which usually shows the highest mortality in the third quarter of the

year. In 1899. 1901, 1903 and 1904 the highest mortality was in the first

quarter. In 1905 the first and third quarters were practically the same.

During the forty-year period (1856-95) the mortality was generally

above the mean in the third quarters of the years and below it in the

other three quarters.

The intensity of the seasonal death-rate is more accurately shown in

the following table, the method employed being explained on page 669

in Section III. of these summaries, relating to disease notification. By
this method the errors which are due to differences in the length of the

months are eliminated.

January, .

February,

.

March,
April,
May
June,
July, . . . .

August,
September,
October, .

November,
December,

Annual mean, .

Deaths in Each
Month.

,859

,69S

,979

,659
613
,100

,945

,159

,428
295
,270

,403

Mean
Daily Deaths
per Month
1905.

124.5
132.1
128.4
122.0
116.5
103.3
127.3
134.1
114.3
106.1
109.0
109.8

118.

9

Centesimal Ratio.

104.7
111.1
108.0
102.6
98.0
86.9
107.1
112.8
96.1
89.2
91.7
92.3

100.0

108.6
106.8
112.0
108.5
95.8
81.8
97.0

104.2
100.5
89.4
95.7
99.6

100.0

i In ascertaining the mean daily deaths and the centesimal ratios, allowance was made for the

fact that 1904 had 366 davs.

The figures in the foregoing table indicate a departure in excess of

the mean death-rate in the first four months of the year and in July and

August, while that of the remaining months was below the mean.

The mean maximum departure from the death-rate for each month

for the period of twenty years, 1856-75, was 32.9 per cent, in August,

and the twenty-year period 1876-95 it was 20 per cent, in August, while

that of August, 1905, was 12.8 per cent, and those of February and

March, 1905, were, respectively, 11.1 and 8 per cent.

In the two years having the highest death-rates in Massachusetts in

the past half-century or more (1849 and 1872) the maximum departures

from the yearly means were, respectively, 83.4 per cent, in August, 1849,

and 40 per cent, in August, 1872. That of January. 1890, the month

in which the epidemic of influenza was at its maximum, was 43.4 per

cent, above the mean.

The figures for 1905, when compared with those of earlier years in the

past half-century, show a much greater uniformity in the seasonal mor-
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tality, since serious epidemics have not prevailed in the State either in

the past year or in any of the years of the past decade.

Death-rates of Cities and Large Towns. — In Table II., last column,

the death-rates of cities and towns having over 5,000 inhabitants are

given. These death-rates are obtained by comparing the deaths in each

city and town with the census population. They vary from a minimum
of 8.7 in Wellesley to 20.8 per 1,000 in Hingham.

The following cities and towns had death-rates above 19 per 1,000 in

1905: Hingham, 20.8; Montague, 20.7; Stoughton, 20.6; Fall Eiver,

20.2; Lowell, 20; Maynard, 20; Blackstone, 19.9; Newburyport, 19.8;

Middleborough, 19.6; Lawrence, 19.6; Salem, 19.5.

Of the foregoing, Blackstone and Newburyport had death-rates above

19 per 1,000 in 1904.

The following cities and towns had death-rates less than 12 per 1,000

in 1905: Northampton, 11.9; Whitman, 11.7; Brookline, 11.5; Win-

chester, 11.2; Milton, 10.9; South Hadley, 10.5; Hudson, 9.7; Wellesley,

8.7; of these, Brookline, Wellesley and Whitman also had death-rates

below 12 per 1,000 in 1904.

The following table presents the mean death-rates of cities over 25,000

population for the five census years 1870, 1875, 1880, 1885 and 1890,

together with the death-rates for the years 1900 and 1905.

In all of these cities except 2 (Taunton and Newton) there appears

to have been decided improvement. In Taunton, the death-rate for 1905

is somewhat higher than the mean ; in Newton, it has remained the same.

Death-rntes of Certain Cities having a Population of More than 25,000. Mean
Death-rates of the Five Census Years 1870, 1875, 1880, 1885, 1890, andfor
1900 and 1905.
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cording to the principal causes of death. The same figures are again

presented in relative terms in Table IV., for the whole group of cities

and towns combined. Two sets of figures are given in Table IV., in one

of which the mortality from each principal cause of death is compared
with the census population of the group for 1905, as well as for each of

the last five years, and in the other with the total mortality of the group

of cities and towns.

By this it appears that the general death-rate from all causes, as shown
in the lower line at the left of the table, 167.67 per 10,000 living, or, as

usually stated, 16.77 per 1,000, was higher than that of the three preceding

years, but considerably lower than the three preceding census years, viz.,

1900, when the death-rate was 18.26; 1895, when it was 19.18; and 1890,

when it was 21.38. The population comprised in these returns consti-

tutes over 86 per cent, of that of the whole State.

The decline in the general death-rate is chiefly due to a decrease in the

relative number of deaths from infectious diseases, and especially from

those which are usually considered preventable.

The death-rates from each of the following causes was less than that

of 1904: consumption, measles, diphtheria, erysipelas and dysentery.

Those of smallpox, measles, scarlet fever, diphtheria and dysentery were

also less than the death-rates from the same causes in any of the last five

years, with the exception of scarlet fever in 1904 and dysentery in 1903,

when the death-rate from each of these was the same as in 1905.

The following table, first published in the report of 1899, presents the

combined death-rate from eight of the principal infectious diseases, and

also shows that this combined death-rate in 1905 was less, with the ex-

ception of 1904, than that of any of the years embraced in this series of

reports.

The diseases referred to are consumption, measles, scarlet fever, diph-

theria, whooping cough, typhoid fever, puerperal fever and cholera in-

fantum.

The combined death-rate per 10,000 of the population from these eight

causes for the eleven years (1895-1905) in the cities and towns included

in this report (about six-sevenths of the total population of the State)

was as follows :
—
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The death-rate from consumption was lower than during 1904, being

16.01 in 1905, 16.05 in 1904, 15.66 in 1903 and 16.38 in 1902.

The seasonal table which appeared in the earlier reports, presenting

the deaths by months for each city and town and for the whole State, is

omitted in the present report, since the details presented in this table are

not of essential value. Its chief value consisted in the column of total

figures for the State, which is retained essentially in the table on page 668.

The table of percentages of total mortality shown in Table IV. acts in

a measure as a check or control in case of erroneous estimates of popula-

tion.

The changes in the death-rate from consumption, typhoid fever and

puerperal fever (see child-birth in report of 1896, page 804) were 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 eleven years.

The following preventable causes of death, consumption, measles, scar-

let fever, diphtheria, whooping cough, typhoid fever, puerperal fever and

cholera infantum, together constituted 27.2 per cent, of the total mor-

tality in 1894, but had fallen off to 24.2, 24.2, 21.9, 21.1, 20.4, 22.3, 19.9,

19, 19, 17.5 and 16.7 in the eleven succeeding years; while the principal

acute lung diseases, diseases of the heart, brain, kidneys, cancer, suicide

and accident had increased from 35.7 per cent, of the total mortality to

36.9, 36.9, 38.5, 39.2, 40.2, 38.6, 40.1, 42.7, 43, 45.7 and 46.6 in the

same years.

These all combined constituted the greater part of the total mortality

in each of the twelve years 1894-1905, and of the diseases specified in

the table entitled the " Balance of Mortality/' in the annual report of

1896, page 812.

Table I.

Population of Cities and Large Toivns. {Census of 1905.)

Reporting Cities and Towns.

Abington, .

Adams,
Amesbury, .

Amherst,'
Andover,
Arlington, .

Athol, .

Attleborough,
Beverly,
Blackstone, .

Boston,
Braintree, .

Bridgewater,
Brockton, .

Brookline, .

Cambridge, .

Chelsea,

Population for

1905.

5,081
12,4S6
8.S40
5,313
6,632
9,668
7,197

12,702
15,223
5,786

595,380
6,S79

6,754
47,794
23,436
97,434
37,289

Reporting Cities and Towns.

Chicopee,
Clinton,
Concord,
Panvers,
Dedliam,
Easthampton,
Easton,
Everett,
Fall River
Fitchbnrg,
Framingham,
Franklin,
Gardner,
Gloucester,
Grafton,
Great Barrington
Greenfield, .

Population for
1905.

20,191
13,105
5,421

9,063
7,774
6,808
4,909

29,111
105,762
33,021
11,548
5,244

12,012
26,011
5,052
6,152

9,156
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Table I. — Concluded.

Reporting Cities and Towns.

Haverhill,
Hingham,
Holyoke,
Hudson,
Hyde Part,
Ipswich,
Lawrence,
Leominster.
Lowell,
Lynn, .

Maiden,
Marblehead,
Marlborough,
Mavnard,
Medford,
Melrose,
Methuen,
Middleborough,
Milford,
Milton,
Montague, .

Natick,
New Bedford,
Newburyport,
Newton,
North Adams,
Northampton,
North Attleborou
Northbridge,
Norwood,
Orange,
Palmer,
Peabodv,
Pittsfield,

Plymouth,

Population for
1905.

37.S30
4,S19

49,934
6,217

14,510
5,205

70,050
14,297
94,889
77,042
38,037
7,209

14,073
5,811

19,686
14,295

8,676

6,888
12,105
7,054

7,015
9,609

74,362
14,675

36,827
22,150
19,957
7,878
7,400
6,731

5,578
7,755

13,098
25,001
11,119

Reporting Cities and Towns. Population for
1905.

Quincy,
Reading,
Revere,
Rockland,
Salem, .

Saugus,
Somerville,
Southbridge,
South Hadley,
Spencer,
Springfield, .

Stoneham, .

Stoughton, .

Swampscott,
Taunton,
Wakelield, .

Waltham, .

Ware, .

Watertown,
Webster,
Wellesley, .

Westborough,
Westfield, .

West Springfield
Weymouth, .

Whitman, .

Williamstown,
Winchendon,
Winchester,
Winthrop, .

Woburn,
Worcester, .

Total, .

28,076
5,682

12,659

6,287
37,627
6,253

69,272
11,000
5,054
7,121

73,540
6,332
5,959
5,141

30,967
10,268
26,282
8,594

11,258
10,018
6,189
5,378
13,611
8,101

11,585
6,521
4,425

5,933
8,242
7,034

14,402

128,135

2,588,962
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Table IV.

Deathsfrom Specified Causes, 1905, in Cities and Towns required to report to the

Slate Board of Health, Death-rates per 10,000 {1901-1905), Deaths per

1,000 from All Causes, 1901-1905.



HEALTH OF TOWNS.

[697]





HEALTH OF TOWNS.

The following digest consists chiefly of extracts from the annual

reports of the boards of health of cities and towns for the year 1905,

illustrating the character and extent of the sanitary work performed by

the local authorities.

Forty-four cases of smallpox were reported for the year 1905, as

against 100 for the year 1904 and 417 for the year 1903, showing a

marked decrease in the prevalence of this disease.

There was a slight increase in the number of reported cases of

scarlet fever for the year 1905, as compared with the number reported

for 1904. The largest number of deaths from this disease occurred in

Lawrence (10 deaths in 95 cases), the fatality being 10.5 per cent. In

Boston there were 1,131 reported cases and 44 deaths, a fatality of 3.9

per cent. ; in Cambridge, 146 cases with 4 deaths, the fatality being 2.7

per cent. ; in Fall River, 67 cases with 3 deaths, the fatality being 4.5 per

cent.; in Somerville the fatality was 3 per cent.; in Worcester, 5.3 per

cent. In Lowell and Newton there were 48 and 78 cases, respectively,

with no deaths.

The following numerical statement of bacteriological work performed

by local boards of health is also taken from the annual reports of those

boards for the year 1905 :
—

Bacteriological Work performed by Local Boards of Health and by the Stale

Board of Health.. 1905.
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Beveelt.

Quite a number of cases of typhoid fever were reported during Sep-

tember and the early part of October. Many of these cases were on the

line of a certain milk route, and the board, after a most careful in-

vestigation, were of the opinion that the source of infection could be

traced to this milk supply; the dealer was at once notified to discontinue

the deliver}- of his milk, and good results were at once apparent, which

seemed to confirm the opinion of the Board.

The care, storage and handling of milk is a matter of great im-

portance, and this board cannot too strongly urge upon all the necessity

for keeping everything thoroughly clean where milk is placed. This in-

cludes care of cattle, drainage and cleanliness of stables, cooling and

rehandling the article.

Boston.

The total number of deaths for the year was 11,007, an increase over

the previous year of 250 deaths. The census population, in the middle

of the year, was 595,380. The death-rate for the year, as calculated on

this population, is 18.49 per 1,000 inhabitants. This rate was greater

by 0.21 than that of the previous year, but lower by 1.78 than the

average of the previous ten years. There were 2,161 deaths from in-

fective diseases, including consumption, a decrease of 150 deaths. There

were 74 fewer deaths from diphtheria and croup than in 1904, and a

proportionate decrease in the number of cases. The percentage of

deaths to the number of cases of diphtheria reported was 8.52, as against

8.12 per cent, the preceding 3*ear. There were 44 deaths from scarlatina,

5 more deaths than in the preceding year, and 62 deaths less than the

average for the ten previous j^ears. Typhoid fever caused 117 deaths

during the year, 18 less deaths than the preceding year. Fifty-eight of

the deaths from this cause occurred during the months of August, Sep-

tember and October, and 66 of the whole number died between the ages

of twenty and forty years.

There were 54 deaths from measles during the year. The number

of deaths of children under five years of. age was 3,024, compared with

3,105 for the previous year, showing a decrease of 81 deaths. The respira-

tory diseases caused fully 25 per cent, of the mortality for the past

year.

SmoTce Nuisance.— The smoke nuisance in Boston having grown to

such proportions in the last few years as to become a source of general

discomfort and complaint, the subject was taken in hand by a few

public-spirited citizens, who asked for relief by the Legislature of 1902.

Being defeated in 1902, and again in 1903, a third appeal was made in
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1905. At this time an act was passed -which differs somewhat from

the old smoke law, and places its enforcement upon the board of health.

In December, 1905, shortly before the law went into effect, the board

distributed copies of the new law among those who were likely to make
an excessive amount of smoke, and prefaced each by notice that the

board of health would commence the enforcement of the new law on

Jan. 1, 1906. The department had seventeen sanitary inspectors in as

many sanitary districts, into which the city is divided. Their daily

inspections and observations in these districts were such as to render

them easily available for the new duties, without material hindrance to

their general work. The board knew them to be thoroughly competent

and found them willing and ready to take on the new duties, under the

instructions of the board and the immediate supervision of the chief

sanitary inspector. These inspectors are instructed to make note of the

exact time and extent of any violation of the smoke law, to carefully

identify the chimney from which the smoke issues, without entering

buildings, when it can be avoided, and to neglect all talk about particular

" smoke-consuming " devices and fuel.

During the month of January, the inspectors reported violations of

the law in 171 different places. Notices in all cases -were sent by the

board and responses made by representatives of the several hotels, stores,

factories, office buildings, schools, colleges and various industries. Con-

ferences between the board of health and the business men who have

responded to these notices have resulted most satisfactorily, with a full

understanding of the import of the law, the prospect of its being en-

forced, and a mutual desire to see the smoke nuisance abated. A very

general request is being made, under the permit clause of the law, for

time in which to make constructive alterations or other changes by

which the amount of smoke can be reduced, to comply with the law.

In many instances no material alterations will be necessary to keep

within the requirements, except that of securing proper and faithful

stoking. In no instance has the board of health recommended any

special device or kind of coal as a remedy. It has. however, emphasized

the importance of sufficient boiler capacity and intelligent stoking as the

primal means not only for reducing the amount of smoke to the legal

limit, but for reducing the fuel expense and the demand for special

additional apparatus.

It was found necessary to prosecute but one ad that was placed

on file on the plea of guilty, and assurances that the infraction would

not be repeated.

There was a marked decrease in the amount of smoke during the

month of January except from sources which are exempt by law, and it
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is confidently expected that a progressive decrease in trie amount of

smoke to the lawful limit will be seen from now on, and probably with-

out many prosecutions.

Medical Inspection of Schools. — It is now nearly twelve years since

this work was begun in Boston. For some years the board of health

has asked permission to increase the amount of inspection in our schools,

to improve the present incomplete surveillance over the pupils and others

while suffering from infectious diseases at home, to guard the return to

school of pupils convalescing from infectious or unreported diseases, to

point out more of the existing physical and mental defects among the

school children, by which they are more or less incapacitated for their

work, and for which relief might be found, and thus render greater

service to the schools and the public. This additional service can be

secured for a moderate increase of expense, which can be met within

the present appropriation.

Removal of Buildings.— The removal of buildings and parts of build-

ings on account of evils in themselves or because they make other

buildings unfit for habitation, and which cannot be remedied by repairs,

has continued to receive an increasing amount of attention, with gratifying

results, not only from a sanitary point of view, but from the fact of a

diminishing opposition. This work is invariably followed by increased

sunlight and therefore a drier and cleaner air for the yards, kitchens,

basements, halls, closets and stairways of the remaining buildings. There

is an immediate and corresponding improvement of premises, cheerful-

ness of tenants and a gradual approval of landlords. One hundred

and sixty-nine buildings were removed.

Bacteriological Laboratory.— The total number of routine bacterio-

logical examinations made between Feb. 1, 1905, and Feb. 1, 1906, was

18,321. Of these, 12,762 were diagnosis and 5,559 were milk examina-

tions.

Special examinations during the past year have included examinations

for the organisms causing anflirax, leprosy, rabies, eerebro-spinal menin-

gitis, septic wounds, etc., and for diphtheria and streptococcus virulence.

The board offers to make examinations, free of charge, of any disease

of a bacteriological nature.

Bacteriological Examination of Milk. — During the year a new method

of estimating the number of bacteria in milk by direct microscopical

examination has been devised by the first assistant of the laboratory.

Examination of Sputum.— As each year has seen a decided increase

in the number of sputum specimens to be examined, methods have been

devised which have either materially shortened the time consumed in

preparing the specimens or have increased the efficiency of the examina-
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lion. Eecently (December, 1905) a shaking machine was devised by

the present director of the laboratory in which sixteen sputum bottles

can be placed at one time and shaken until all caseous particles and
coagulated lumps are broken up and the contents of the bottle rendered

homogeneous throughout. The chances of finding the bacilli of tuber-

culosis when these are very few in number are undoubtedly increased

by this method.

Special Investigations.— Acting in accordance with instructions from

the board, the following inspections, investigations and analyses were

made during the year :
—

Keeping of lobster " floats " in polluted water.

AVall papers as infecting agents.

Drawn versus undrawn fowl.

Miscellaneous tests.

Included in the work of the board for the past year are two series of

tables, one series showing the comparison of deaths in a few large

American and foreign cities, as compared with the city of Boston, the

other showing the annual increase in the number of cremations in the

principal cities of this country and of Europe for the period 1876-1905,

inclusive.

The board has also adopted regulations relative to the handling and

storing of manure, thus doing away with the old-fashioned manure pit.

Brocktox.

For several years this board has repeatedly called attention to the

matter of medical school inspection. With the experience of other cities

which have adopted inspection, and which show a great reduction in

the number of contagious cases, with a consequent decrease in the

death-rate, it seems criminal to further neglect so important a matter.

The board again adds its appeal and trusts some action will be taken

in the matter this year.

During the year successful efforts were made in procuring, for the

use of the board, a building where comfortable and humane provisions

may be afforded those sick with contagious diseases who have not a home

of their own. The house has been opened three times since its comple-

tion (November 1), and the board is of the opinion that a clean, sanitary

building, with good air and the best of care, has bad much to do with

the speedy recovery of the patients taken there.

Brockton should have, as soon as possible, a hospital for communicable

diseases, where every case of scarlet fever and diphtheria might be sent,

if necessary.
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A new feature adopted by the laboratory the past year, and now

available for the physicians of the city, is the examination of blood for

aid in diagnosis of other diseases besides malaria and typhoid fever.

Beookline.

The board is trying the experiment of inducing two or three men
with consumption to live in one of the smaller hospital buildings, tem-

porarily unused for other purposes, where they can live a life largely out

of doors, and where they can see their families and friends without

danger.

The noticeable decrease in mosquitoes during the spring and summer

may be attributed in part to the weather conditions, but it is undoubtedly

due to a large extent to the effective work done under the direction of

the assistant bacteriologist. Landowners have helped a little more than

in previous years, and a good man}*- troublesome holes have been filled up,

so that water will no longer stand in them to form breeding-places for

mosquitoes. Additional areas have been controlled by petrolizing, notably

between Commonwealth Avenue and Beacon Street, where the rise and

fall of the tide in Charles River is felt, and where a type of mosquitoes

common in brackish water, but unknown elsewhere in Brookline, is found.

The gross expenditure for mosquito work was $626.30, but landowners

for whom work was done repaid $130.43, and there are charges to other

landowners still unpaid which amount to $60.15. It is proposed to con-

tinue this work this year at an estimated cost of $750, the additional

cost being chiefly for supplies and repairs of wagon and harness.

Most of the work done in connection with malarial fever was of a

permanent nature, namely, the draining or filling in of stagnant pools

found to be breeding malarial mosquitoes. Over a thousand street catch-

basins, located in thickly settled parts of the town and found to be

breeding-places of the common mosquito, were treated with petroleum

by the street department about every four weeks throughout the season.

It is very necessary that landowners should cooperate more generally with

the board in its efforts to abate the prevalence of malarial and of common
mosquitoes in the town, especially in the more thickly settled parts, if

the best results are to be obtained.

The systematic medical inspection, at least once a week, of the pupils

of the public schools and of the parochial school, more fully referred to

in last year's report, was continued throughout the school year. The
agent of the board of health, accompanied by the medical inspector of

each school, visited every school at least once during the past year, and

found teachers and physicians earnestly cooperating to safeguard the

health of the pupils while in the somewhat crowded condition inseparably
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connected with instruction in large classes in-doors. Hygienic drinking

fountains have now been put into most of the buildings, and also on

three playgrounds close to public schools, thus removing the chance of

contracting disease from infected drinking cups. In September, copies

of a circular, calling attention to the need of teaching personal cleanli-

ness and to certain other measures that tend to prevent the spread of com-

municable disease among school children, were issued to all the regular

teachers.

Arrangements are now made for an examination, by specialists, of the

eyes, ears, noses, throats and teeth of the pupils in our largest and most

representative school, the Pierce school, where a little over 800 children

are enrolled. Since the neglect of physical defects in children results

in many cases in partial arrest of physical and mental development by

reason of eye strain, deafness, nervous troubles, premature decay of the

teeth, and other forms of serious but preventable impairment of health,

the importance of this new measure is very great. If successful in the

Pierce school the pupils of the other schools will be similarly examined

in a careful, judicious manner, and whenever necessary a note will be

sent to the parent suggesting the taking of the child to the family phy-

sician for advice as to further examination by a specialist.

As a means of maintaining and further improving the health of the

people, not only the various special measures mentioned in this report

must be continued, and, where practicable, improved upon, but a number

of additional measures deserve and are receiving consideration. Among
these should be mentioned the providing of as many places as practicable

for exercise and recreation in our public parks and playgrounds, and in

the commodious, centrally located and well-equipped municipal gym-

nasium that has been planned and is soon to be erected. The experience

with the playgrounds we already have indicates that they are fully appre-

ciated, and of very great service to the health of the children and the

youth of the town.

The experience also at the public baths on Tappan Street, where over

57,000 baths were taken the past year, and also at the Lincoln and

Heath schools, where excellent shower baths have been installed and are

used more and more by the school children, indicates that facilities pro-

vided by the town are appreciated and availed of by the citizens.

The investigation of the source of milk supply and methods of hand-

ling, sterilizing of jars, etc., immediately after a case of contagious dis-

ease is reported, is a new departure, and although this work was begun

only last October, it has already disclosed many cases of carelessness,

and brought about so many improvements, that it is evident its continu-

ance will lessen the spread of contagion through milk, and will enable
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the inspector to have a detailed record of everything connected with any

questionable milk supply. Thus, if any considerable number of cases

appear upon one dealer's route, the conditions can be readily and quickly

corrected.

It was found in connection with this that drivers were taking milk

from houses where cases of contagious disease existed, contrar}' to 'the

regulations of the board of health, being unaware of the fact, as a small

card on the front door does not serve as a warning to the many drivers

and others who invariably use the rear entrance. Although a driver of

a milk wagon is promptly notified of a case upon his route as soon as it is

reported to the department, it would seem advisable to have the rear

doors of quarantined houses placarded as well as the front.

The work of dairy inspection has been more extensively done than in

the past, and with very gratifying results. Over 100 places were in-

spected, the larger part being dairies which had not been previously

visited. It was found that the best results could be obtained by having

the licensed dealer accompany the inspector to the dairies from which his

own supply came. Unsanitary conditions could then be more forcibly

explained to both dairyman and dealer, and instructions given as to

their correction, under penalty, in some cases, of having the milk from

unsanitary dairies excluded from sale in the town of Brookline. The

better class of milk dealers are learning that milk properly produced,

cooled and handled will not only retain its sweetness longer and yield

larger returns, but that it is a valuable asset to their business to have it

known that their supply comes from dairies which are recorded as clean

and sanitary, and under the supervision of, and regularly inspected by,

this department. It has been found necessary to shut out but a few

undesirable producers. In most cases where the dairyman has not been

properly cooling or storing his milk, the suggestions offered resulted

to his pecuniary advantage. As an example, one Sudbury dealer who

had been cooling his milk in a stagnant pool behind his barn, as he had

no available proper water supply, was having an average of twelve cans

a month returned to him as unsalable. He was notified through the

dealer that he must provide an artificial cooler, which was installed in

April. When a second visit was made in August, it was found that not a

can had been returned to him since the cooler was installed.

The records of over 200 dairies, showing their sanitary conditions,

methods of production, handling, etc., are now on file at the milk in-

spector's office at the town hall. Judging by the number of citizens who
have looked over these records during the year, and the fact that the

most reliable dealers are reporting an increase in their output, while

others report a decrease, this work is bearing fruit in the right direction.
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Cambridge.

The diseases discovered in the schools, through medical inspection, and
the number of cases are as follows :—

Chicken pox,

Measles,

Mumps,
Scarlet fever,

Whooping cough,

Pediculosis,

.

Diseases of ear, .

Diseases of eye, .

Diseases of skin,

.

Diseases of nervous system

All other diseases,

Total, .

7

9

18

1

10

105

9

75

137

5

174

550

. The board recommends that the city build a modern hospital for the

care and treatment of infectious diseases, such as diphtheria, scarlet fever,

measles and typhoid fever. There should also be a hospital for the care

and treatment of persons suffering with tuberculosis of the lungs. The

buildings, formerly dwellings, which were used during the smallpox

epidemic, should be destroyed, as they are unfit for habitation, and an

inexpensive wooden structure should be built for smallpox cases, to be

destroyed after a smallpox epidemic, and a new building of a similar type

constructed.

Several years ago the board passed a regulation for proper ventilation

of cars, but it was powerless to direct any specific method of ventilation.

This year steps were taken to have the railroad commissioners given

authority to investigate the manner of ventilating street cars, with power

to adopt any method they deemed expedient. A bill to this effect was

presented to the Legislature, but it was contended that the railroad com-

missioners could secure better ventilation without the passage of this bill.

The bill failed of passage. The board again proposes to renew its efforts

in that direction, because it feels that thereby the spread of infection

would be prevented, and the vitality of passengers would not be weakened

by riding in improperly ventilated cars.

The following recommendations have been made by the board : thai

there should be an incinerator, located in some isolated section of the

city, where rubbish could be burned: that, in view of the nuisance existing

at Cider Mill Pond, caused by the emptying into it of the refuse from

several basins at the Payson Park reservoir, the pipe running from the

reservoir to the pond be connected with the sewer; that the city make
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some arrangement with the owner of the clay pit on Sherman Street in

North Cambridge to have the same filled in; that the sewer in North

Cambridge which enters Tannery Brook, the sewage from which flows

along and enters Alewife Brook, is a menace to the health of the neigh-

borhood, and should be remedied without delay; that the building ordi-

nances be amended so as to provide that all water-closets be ventilated

by a vent.

The board has directed the sanitary inspectors to make a report upon

the sanitary condition of all stables in the city, in accordance with its

requirements.

In March new sputum outfits were sent out, consisting of a square

pasteboard box, containing a labelled bottle, with wide mouth, in which

are a few drachms of 5 per cent, carbolic acid. A smaller and more

serviceable test-tube has been adopted for the diphtheria outfits, and the

boxes for these outfits were recently changed from those open at both

ends to a form which is closed on three sides, obviating the danger of

dropping the box and tubes while holding the cover.

Chicopee.

At the February meeting, the board made arrangements with Spring-

field for supplying physicians of Chicopee with swabs, whereby they

might avail themselves of a bacteriological diagnosis in cases of sore

throat of doubtful character. It is not the intention of the board at this

time to require swabs to be taken in every case of diphtheria which may
come to the notice of physicians, but the opportunity is now offered for

the examination of swabs taken from any suspected case. It is only by a

bacteriological examination of such cases that the true diagnosis can be

made.

Fall Eivee.

The death-rate has never before been so low as it was for the year just

closed, with the exception of last year, when the number of deaths was

somewhat lower. Contagious and other preventable diseases reported

were also low, as compared with other years.

Although the outbreak of cerebro-spinal meningitis caused grave ap-

prehension while it lasted, the stringent measures adopted for its eradi-

cation proved effective, and the epidemic was of short duration. Cerebro-

spinal meningitis and erysipelas have been added to the list of contagious

diseases.

Last year a regulation was adopted, which went into effect July 1,

making consumption a notifiable disease. This regulation was published

in all of the daily newspapers of the city and was afterwards printed in

pamphlet form, together with directions for the care of consumptives and
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those living with them. This pamphlet, with a circular letter, announcing

the action of the board, and a supply of stamped envelopes and printed

forms upon which to report cases, were delivered to every physician in

the city, whose cooperation was asked in combating the disease. Since

the regulation went into effect, the residence of every person who has

died of consumption, or of those who have been reported ill and may
have moved out of the tenement, has been fumigated by the department,

and such repairs and renovations as have been considered necessary have

been required of the owner before he is given a permit to reoccupy the

premises. Besides what has been accomplished through this regulation,

over 500 spitting notices were posted in the principal streets and public

places of the city, and others will be put up this spring.

Since the enactment of the law making it obligatory for boards of

health to care for cases of contagious and infectious diseases, and main-

tain one or more hospitals for that purpose, an old house has been made
to do service as a contagious hospital. Many repairs and improvements

have had to be made upon this building since, but even with these it is

only a makeshift of a contagious hospital, and it is only with considerable

trouble and risk that more than one kind of disease can be accommodated

there at the same time. A building with better facilities should be

provided.

The necessity for an inspector of meats and provisions is very great,

particularly as almost every city of any size and many towns in this and

adjoining States have an inspector of meat, and the absence of such an

officer here makes this city a desirable market place for dealers in a class

of goods that would not be allowed in other cities.

The medical inspection of schools, at least at the reopening after each

vacation, is of vital importance, and the board recommends an appro-

priation for the purpose. Up to the present time inspection has been

done only as an emergency measure in a general way at the reopening

of schools in September.

Xo cases of smallpox have been reported during the year. Since the

smallpox epidemic and general vaccination in 1903 the vaccination laws

have been rigidly enforced. Vaccination is provided free of expense at

the office of the board of health, and school children are required to

produce certificates of successful vaccination from the family physician

or the board of health before being admitted to school. The teachers in

all schools, public, parochial and private, scrupulously observe this rule.

During the year, 2,063 persons were successfully vaccinated at the office

of the board.

The records show again this year another substantial decrease in the

number of cases of scarlet fever. This reduction has. undoubtedly, hern
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brought about by an inspection of the patient in every case by one of the

district physicians before an order is given to fumigate the premises or

release the quarantine, and the greater strictness with which the quar-

antine regulations were made and enforced in late years.

ElTCHBURG.

No epidemic of any disease has appeared during the past year. It is

interesting to observe that the number of cases and also the number of

deaths from tuberculosis and pulmonary phthisis are 40 per cent, and

20 per cent., respectively, less than last year. The board recommends a

careful consideration of the necessity of caring for persons afflicted with

tuberculosis in its various forms. This should be done for the welfare of

those ill with the disease and for those coming in contact with them.

During the year a large number of children have been vaccinated at

the office of the board without expense to the city, this plan proving the

most satisfactory way to obtain the desired and necessary vaccinations.

In September, free vaccine virus was supplied the physicians of the city,

furnished by the State, and it has been uniformly and highly satisfactory.

The milk farms have been inspected more generally than usual, and in

several instances the defective sanitary conditions found upon the prem-

ises have been remedied. A constant and general supervision should be

maintained of milk-producing plants at such intervals as to furnish the

public at all times with pure, clean milk.

Early in the year it was voted by the board to include cerebro-spinal

meningitis in its list of notifiable diseases.

In May, the full board inspected that portion of the city through

which Punch Brook runs, lying between Mechanic Street and Eindge

Street, finding it in a very filthy condition and dangerous to the public

health. A communication, was addressed to the city government, calling

its attention to the conditions existing there, and recommending that said

brook be property enclosed in retaining walls and covered, in accordance

with the provisions of chapter 188, Acts of 1869.

Haverhill.

The city has been reasonably free from contagious diseases. Diphtheria

has been more prevalent, 74 cases having been reported, with 8 deaths, as

compared with 37 cases and two deaths in 1904.

In the absence of any medical supervision of the schools, it is impossi-

ble to prevent occasional epidemics of contagious diseases. "With medical

inspection at regular intervals, knowledge of the existence of these dis-

eases would be obtained and their spread prevented. This has been

frequently urged in the annual reports of the board and was recommended
last year by the school board.
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HOLYOKE.

The board is pleased to state that the general public health and the

sanitation of the city is in a satisfactory condition. This favorable state

of affairs has been brought about gradually by constant attention during

the past few years to all nuisances, sources of filth and causes of infec-

tion. There exists to-day a very general desire on the part of the people

of the city to comply with the rules of the board and the State laws re-

lating to the same. Many of the old and dilapidated buildings about

the city have been removed, thus eliminating foci of contagion and filth.

The passage through the city of the sewage-laden canal water is a

constant menace to the general health of the people, and it is hoped that

the near future will see these canals relieved of this objectionable feature.

The completion of two additional sections of sewers has enabled the

board to abate nuisances formerly existing, and the city is now practically

free from vaults and cesspools.

A notewortby fact to be mentioned in connection with the year's work

is the very high percentage of positive cases which have been released

only upon the finding of a negative culture. There has been a steady

improvement in this line from year to year, and during 1905 practically

all positive cases have been so treated.

Hyde Pake.

Early in the year 1905 the attention of the board was called to the in-

fectiousness and prevalence of cerebro-spinal meningitis, or spotted fever.

As a result, the board passed a regulation relative to cerebro-spinal men-

ingitis and tuberculosis, adding them to the list of notifiable diseases.

Leominster.

The board now has a well-equipped laboratory, furnished with the

latest necessary utensils. That this is fully appreciated by the physician

is shown by the large number of specimens brought for examination. The

laity are beginning to recognize the value of such a laboratory by bring-

ing in specimens themselves for examination.

The board has adopted rules which govern these examinations. These

rules arc similar to those in use in other large towns and cities having

laboratories.

The board would urge upon all families in which a death occurs from

tuberculosis to immediately notify the board of health, in order that their

houses may be properly fumigated and other proper precautions taken, as

in other contagious diseases.

In order to eliminate as much as possible the spread of the so-called

milder contagious diseases in the schools, it has been deemed best by
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those connected with the schools and by the board to hereafter require a

school certificate from the board of health readmitting those who have

been kept out of schoool in cases of measles, mumps and whooping cough.

Lowell.

The death-rate of Lowell for the year 1905 was the third lowest in the

past sixteen years. Aside from the epidemic of cerebro-spinal meningitis,

the mortality from contagious diseases shows a favorable record. The

board has now adopted a rule placing cerebro-spinal meningitis in the

same category with diphtheria as regards the placarding of houses and

funeral restrictions.

In December, 1904, the city council voted to borrow $10,000, to be

expended for a cremator, under the direction of the board of health. Ac-

cordingly, the various incinerators wbich, in the opinion of the board,

would most likely meet the requirements of the city, were investigated,

and an incinerator has now been installed and is in operation in Ayer's

City.

Ltxx.

The death-rate at the contagious hospital during the past year has been

very low. Out of 107 admitted, but 4 died. Of those admitted, there

were 30 cases of diphtheria, 62 of scarlet fever and 12 of erysipelas.

There were also 3 patients cared for, each of whom had diphtheria and

scarlet fever combined. Of the latter, all recovered.

Many inspections of the markets and stores where perishable provisions

are sold have been made in order to restrict the sale of decayed or un-

wholesome fruits or provisions. Special attention has been paid to the

fruit stores and also to the teams of all hawkers or peddlers, who are

required by ordinance to have a license or permit before making any sales,

and a decided improvement has been made in this direction. Five hun-

dred and fifty-nine inspections have been made of fruit and provision

stores and 274 of the teams of hawkers and peddlers. One hundred and

ninety permits have been granted during the year.

Maldex.

During the past year the city has been very free from contagious dis-

eases, there having been only 42 cases of measles, 89 of diphtheria, 47 of

scarlet fever and 52 of typhoid fever, making a total of 230 cases, with

only 7 deaths.

The board still continues the medical inspection of the public schools

(employing four physicians for that work) and they feel satisfied that

the results show well for the small amount expended.
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The board believes that the time has arrived when it should require that

all eases of tuberculosis should be reported and that all care be taken to

prevent the spread of the disease.

Melrose.

The board has made a change in its regulations by adding cerebro-

spinal meningitis to the list of diseases to be reported.

During the year, the board has circulated through the schools 3,000

copies of a circular obtained from the Boston Association for the Relief

of Tuberculosis, with an addendum by the local board, giving in brief

what is desired in cases of consumption.

Eelative to the act requiring all cases of sore eyes in an infant under

two weeks of age to be reported to the board of health, a notice was pub-

lished and sent to physicians and nurses, informing them that the board

was prepared to make the necessary cultures as required for the deter-

mination of these cases.

The isolation hospital was open 246 days during the year 1905, caring

for 16 patients. There were no fatalities. It is the judgment of the

board that the isolation hospital was of immense value in the care of

contagious diseases during the year. It may be looked upon as a sort of

insurance for the rest of the community, which is to be measured largely

for its general protection and not wholly by the comparatively few cases

that it cares for. It has been the policy of the board to care for all cases

when in the opinion of the attending physician the case could not be

properly isolated at home. It has also been the policy of the board to

take care of as many cases as possible at the hospital when the mother

of the family was the sole nurse. Another class of cases that should be

cared for at the hospital are those where more than one family occupy a

house, and the family or families not having cases are subject to the

annoyance and expense of quarantine.

With the beginning of the school year in September, the board of

health began a regular medical inspection of the schools of the city.

Fifteen successful vaccinations were performed at the office and 120

certificates of vaccination issued. The board continues to receive vaccine

virus from the State Board of Health. It is receive,] fresh as required,

and its use gives much satisfaction, not only in the successful results of

vaccination but in the absence of all untoward effects.

During the month of February the board had printed upon cards

14 by 16 inches a notice relative to spitting in public places. Janitors,

when questioned, have unanimously testified to the good effect of this

notice.

The report of the inspector of milk and vinegar shows that only a few
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of the samples of milk taken have been found to be below the standard

required by law, and these only slightly. One dairy that was supplying

a local dealer was dropped for selling milk below the standard and this

milk does not come to the city now. Most of the milkmen are desirous

of having the best milk to be had, and the people of the city are fortunate

in having a large number of good dairies near which supply a large part

of the milk.

New Bedford.

With the exception of January and the last two months of the year,

the city has been particularly free from contagion. During the three

months mentioned, diphtheria prevailed to some extent, bnt otherwise

there were bnt few cases of contagious disease. During a portion of the

summer not a single house was quarantined for a disease dangerous to

the public health, which is a feature in the sanitary work of the board

seldom realized.

There never has been a time in the history of the city when the collec-

tion of garbage has been so thoroughly performed as during the year

1905. The disposal of garbage by the Wheelwright process has proven

a signal success. The material has been qnickly destroyed, and in snch a

manner that no one could justly find fault. Experts from various cities

who have examined the plant have spoken in the highest terms of praise

of its success, while the absence of unpleasant odors during the process of

destruction makes the plant an ideal one from a sanitary standpoint.

With but very few exceptions, the tenement blocks in this city (except

where no sewer abuts the premises) have been plumbed in a sanitary

manner. During the year the board made another inroad upon the con-

gested section by ordering the removal of outbuildings, and in the twelve

months which have elapsed no less than 54 houses were ordered plumbed

and the vaults on the premises abandoned.

Newton.

In the early months of the year there was a number of cases of epidemic

cerebro-spinal meningitis, and some alarm was felt in regard to it. The
number of cases reported, however, was only slightly in excess of the

average. To prevent alarm on the part of the citizens, the board in-

structed the undertakers to treat the bodies of persons dying from this

disease in a manner similar to those of persons who died of other con-

tagious disease, and the rooms where such patients had been ill were dis-

infected. No quarantine was imposed, nor were the patients isolated.

A meeting between the board and a snb-committee of the school com-

mittee was held during the autumn to discuss the question of a daily

medical inspection of schools. Owing to the peculiar conditions which
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obtain in Xewton, the problem of a practical method is somewhat difficult

of solution. A very important adjunct to the medical inspection would

be the passing of a rule by the school committee requiring every child

who has been absent from school for more than a certain time, say, three

days, to present a certificate from the medical inspector of the district

stating that it is safe for him to return to school. The scheme of inspec-

tion contemplates the supervision of contagious diseases only, and does

not include in its scope such things as diseases of the eyes, nose or ears.

There was nothing resembling an epidemic of diphtheria during the

year, and the total number reported was far below the number for the

past five years, the yearly average for that period being 87.

Eighty-five cases of scarlet fever were reported during the year, with

no deaths. A number of unreported cases were discovered during the late

fall which caused some little trouble, as the children had been attending

three different schools and all of these schools had to be disinfected.

A special item of $200 was added to the appropriation of the board of

health for the examination of sputum in suspected cases of consumption.

The number of cases of typhoid fever reported during 1905 was 18,

with 4 deaths, a rate of 22.22 per cent. The number of cases is much
smaller than usual, the average for the past five years being 41.

The experiment of substituting galvanized iron barrels for the wooden

ones formerly in use proved so successful that this year more of the iron

barrels were purchased and the wooden barrels, most of which were in a

badly dilapidated condition, were discarded. The iron barrels have stood

the test of service better than the wooden tubs, being lighter, neater in

appearance and much less expensive.

Particular attention has been given to the work of supervising the

production and distribution of milk. As in previous years, each milk

farm in the city where more than four cows are kept for the purpose of

producing milk for public supply has been examined by the agent at 1

once each month, and farms where less than four cows are kept for the

same purpose have been inspected at frequent intervals. Absolute cleanli-

ness has been insisted on, and. on the whole, little difficulty has been

encountered in securing the results desired.

The rules adopted by the board in 1904 for the regulation of the milk-

business have been put in force during the year, ami with two exceptions

all the dealers and producers in the city have unhesitatingly complied

with its requirements.

It was felt advisable to subject outside milk farms - their

product into Newton, so far as possible, to the regulations imposed on

local producers. With this purpose in view, a list was prepared of all

farms and dealers sending milk into the city, ami a systematic inspection
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inaugurated. In all, 83 farms located in 19 different towns and cities

have been visited and a total of 117 inspections made.

On the whole, the milk producers have shown entire willingness to

comply with the regulations of the hoard, and as a result of the inspec-

tions a marked improvement in the condition of these farms has been

noted. For failure to comply with the requirements of the board, the

sale of milk from four farms was forbidden.

North Adams.

During the year an act was passed forbidding the distribution of free

samples of medicinal substances from house to house. The enforcement

of that rule should receive the earnest cooperation of the police and citi-

zens, as a practice of indiscriminate and careless distributing of deadly

drugs in the doors and hallways of our homes is a danger not to be lightly

regarded.

The board would again urge the need of a laboratory to carry on the

work of this department. The arguments in favor of its establishment

need not be repeated here. Such an institution has the endorsement both

as to efficiency and economy in the practice of many of the cities of the

Commonwealth.

The board also urges an early consideration of a contagious hospital,

which could be made open to parents and visitors.

The question of sanitary barber shops has been carefully considered,

and rules were adopted and placed in each shop whereby the patrons

might learn the requirements of the board. The matter of enforcing such

regulations is in the hands of the citizens, who alone are able to know

whether or not there are violations of the law.

Northampton.

In December, rules relating to plumbing and regulations regarding

barber shops were adopted.

The city council having authorized an appropriation for a salary for a

physician to the board of health, the appointment was made, and instruc-

tions given relative to making, without charge, bacteriological examina-

tions in any case suspected of having diphtheria or pulmonary or laryngeal

tuberculosis. At the same time the board made new regulations regard-

ing the reporting of tuberculosis and the quarantining of diphtheria.

PlTTSFIELD.

The general health of the city for the past year has been excellent.

There have been no epidemics of any character. It is believed by the

board that this may, in a measure, be due to the improved sanitary condi-

tions in the city, resulting from the large number of dwellings which
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were connected with the sewer during the past year, and the thorough

cleaning of premises adjacent to houses.

After considerable difficulty with some abutting landowners the board

was able to abolish, as it believes, all drains discharging house refuse

into the west branch of the Housatonic River, with the exception of

Jordan Avenue, the condition of which will be remedied in the spring,

when connections with the new sewer, laid through that street last

autumn, can be enforced.

During the past year we have endeavored to enforce strictly the require-

ment of the laws in relation to sewer connections, which has resulted in

the addition of 189 dwellings to the city's sewage system. This has not

been accomplished without resort to drastic measures. Something like

40 persons have been summoned before the district court for failure to

comply either with our orders or with the requirements of the ordinances.

All of this number have either pleaded guilty or been so adjudged by the

court, and in all but 3 cases the work desired has been accomplished.

Three fines have been imposed upon the persons who failed to do the

work ordered by the court and this board, and in these cases the work

will be completed this spring. A thorough canvass has been made of all

houses remaining unconnected, and notices have been served during the

present year upon their owners requiring their compliance with the sewer

regulations.

The board recommends the extension of the sewer system to the plants

of all the large manufacturing companies as rapidly as the city can do

the work.

The board particularly recommends that physicians and the public

make a strong effort to assist in obtaining full information as to the

existence of tuberculosis. It cannot be combated successfully without the

cooperation of physicians and of the infected, and all known eases should

be reported. The board will fumigate all houses where death has occurred

or where a house has had a case of the disease in it, and will furnish

printed directions for the care of patients.

Salem.

Since July, the hospital for contagious diseases has been in use. It has

proved its value and received the commendation of physicians.

The board is of the opinion that medical inspection of the schools

should be undertaken; also that greater care should be paid to the pro-

tection of meats, fruits and vegetables exposed for sale out of doors.

Attention is called'to the greater care needed in handling milk. With

this in view, the board believes that the law should be changed so that it

shall be empowered to appoint and regulate the duties of a milk inspector.
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SOMEKVILLE.

The board has adjudged that the diseases known as smallpox, scarlet

fever, diphtheria, membranous croup, typhus fever, typhoid fever, chicken

pox, pulmonary tuberculosis, cerebro-spinal meningitis and cholera are

infectious, or contagious, and dangerous to the public health and safety

within the meaning of the statutes. Physicians are required to report

immediately to the board every case of either of these diseases and all cases

of measles coming under their care, and postal cards conveniently printed

and addressed are supplied to them for the purpose.

On May 17, 1901, the city purchased an estate in West Somerville for

the purpose of establishing a contagious hospital. Nothing further was

done until a year ago, when the agitation in favor of the project was

renewed, and later on an appropriation of $5,000 was made by the board

of aldermen for the purpose of converting the house in its present location

into a contagious hospital. Work was begun early in the fall and the

building is now nearly ready for occupancy. Forty or more persons can

be accommodated at one time, and the facilities for taking care of them

will be of the best and most modern character. Here patients may be

taken when proper isolation or care is impossible at home, and thus will

the prevalence of these diseases be better controlled and the public

health be better protected.

Springfield.

An attempt was made last year to secure from the city council an

appropriation to enable the board to inaugurate a system of medical

inspection of the school children of the city. Although the measure

failed to pass, the board feels that this work should be undertaken by the

city without further delay.

In December of 1905 the board voted to furnish the physicians of the

city with facilities for free laboratory tests in suspected cases of typhoid

fever. This work will be done by the bacteriologist of the board, and as

soon as the necessary outfits are ready the physicians will be notified by

circular. The board feels that in providing free laboratory facilities for

the diagnosis and corroboration of cases of typhoid fever, diphtheria and

tuberculosis, it is placing Springfield in the front rank with larger cities

which have maintained such service for some years.

Much has been done during the past year lo improve the quality of the

milk supply of the city and the conditions under which milk is produced,

so that a cleaner, safer product may be assured. During the fall, the

State dairy inspector visited all the dairies from "which Springfield

received milk, in company with the city inspector of milk. Eeports have
been received from the State Board of Health as to the conditions of

many dairies, and recommendations were made in certain instances.
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Following out these suggestions, the board has excluded the milk from

12 dairies from being sold or distributed in the city until the sanitary

conditions at these places were improved. Many other producers have

received warning notices, and it is the intention of the board to do all in

its power to improve the conditions under which milk is produced, sold

and distributed.

In November, the board adopted a set of rules relative to the care and

sale of milk, and these are now being distributed to producers, peddlers,

contractors and dealers.

The success of the public playgrounds, instituted last summer by pri-

vate enterprise, is much appreciated by the board. The carrying on of

this scheme cannot but be beneficial to the smaller children, whose chief

playgrounds heretofore have been the city streets.

A beginning has been made in the matter of official recognition of

tuberculosis. Seventy-three cases of this disease have been reported to

the board of health, which, while it does not begin to represent the total

number of existing cases in the city, marks the beginning of the attempt

to control its spread. Efficient methods of dealing with tuberculosis

cannot be said to have been put forward as yet. An organized effort is,

however, to be made this year to deal with this disease, and the greatest

aid to the board will consist in the prompt reporting of such cases.

Circulars as to the manner of spread of the disease, methods of disposal

of the sputum, and other facts that both the sick and the well should

know, are being prepared for distribution, and special cases will receive

further advice and attention as needed. A hospital to which cases of

tuberculosis could be sent, within easy reach of the city, would greatly

assist in lessening the amount of exposure in many families.

More than usual work has been done in caring for premises where

infectious diseases existed. This included placarding and obtaining a

complete history of each case, together with the removal of the notifica-

tion cards, the cleansing and fumigation of premises after the death or

recovery of the patients. In this connection, service has been rendered

to tuberculosis cases.

Number of houses fumigated, 302

Number of rooms fumigated,

WALTHAM.

During the past year there was an unusual number of cases of typhoid

fever reported, the total number being 98 ; of this number, 65 cases

occurred in September, 19 cases in October and 7 cases in November, or

91 cases during the fall months.

During the month of September the board called upon the State Board

of Health for assistance in finding the cause for the large number of
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cases that were occurring. Careful investigation showed that 45 cases of

typhoid fever occurred on the route of one milkman. Eleven other cases

were traced to one boarding house.

These two sources of infection account for 56 cases, leaving 42 cases

unaccounted for.

The average number of cases of typhoid fever in Waltham for the past

five years has been 43.4 per year.

With the exception of typhoid fever, the city has been very free from

infectious diseases.

Wake.

In order to limit the spread of diphtheria the board has made active

efforts, in cooperation with the school authorities, to learn of cases of

throat trouble that had features suggesting investigation. It seemed

best to employ a pathologist, from whom the board could get a diagnosis

of the disease or a report of its absence as early as practicable. The

avoidance of unnecessary quarantine and the early detection and isolation

of the disease appears to be called for by public sentiment, even at the

necessary cost for the clinical laboratory report.

Other diseases likely to occur among children at school have received

attention of the school authorities during the last year and requests have

been made for examination by the board when it seemed to be called for.

Postal cards for use by physicians or householders, in compliance with

the law, have been prepared in a revised form and sent to physicians.

In order to effectually limit the spread of disease, it has been found

necessary, the past 3
rear, to prevent the sale of milk, the sale of meat and

provisions in another instance, and again to require the destruction of a

considerable number of school books which were considered dangerous

for use.

Wellesley.

This year a rule has been made and enforced by which indiscriminate

collection of garbage has been discontinued, and its collection and dis-

posal put wholly under the charge of the town.

Another rule has also been made prohibiting the keeping of swine

within the residential district.

The board is glad to report that negotiations for stopping the pollution

of Lake Waban by discharge into its inlet of the wastes from the paint

mill have practically been completed, and it is expected that early in the

spring this pollution will be permanently discontinued.



No. 34.] HEALTH OF TOWNS. 721

Watertown.

Communicable diseases have been more or less prevalent during the

year, and the board has been alert to the possibilities of epidemics, but

none has occurred. This is due in no small measure to the carefulness of

the medical inspectors and to the vigilance and care of the teachers in the

public schools in separating from other children such as exhibit suspicious

symptoms.

That the mosquito is the medium through which malarial fever is

spread is now a matter of universal acceptance. In view of this fact

the board employed an agent who periodically petrolized the breeding

places of this pest throughout the mosquito season. A considerable sum
was expended in the work which, however, resulted in an almost complete

immunity from malaria.

In response to an urgent demand of the public for protection against

the danger of the brown-tail moths, the board, under authority of chapter

75 of the Eevised Laws of Massachusetts, issued an order adjudging the

brown-tail moth a nuisance, and cause of sickness and dangerous to the

public health.

The board has published, in connection with its annual report, several

pages of " Health Suggestions," giving directions as to preventing the

spread of tuberculosis, diphtheria, typhoid fever, scarlet fever and other

contagious diseases.

"Westfield.

The board feels that the decrease in the number of contagious diseases

for the past two years may be accredited in some degree to the manner of

fumigation and the timely use of disinfectants in suspicious cases.

The board has had printed circulars of information and rules governing

each contagious disease, and when quarantining a house a copy of this

circular is left with some member of the family and a strict compliance

with the same is insisted upon.

It has been decided that consumption must take its place with other

contagious diseases; therefore, some provision must be made for treat-

ment. The board recommends a tuberculosis hospital.

Worcester.

One hundred and fifty cases of typhoid fever were reported during the

year, with 26 deaths, a mortality of 17.33 per cent.

The number of cases in excess of last year, 46, is exactly the number

reported in the epidemic which occurred in August.

On the 9th of August, word was received from one of the visiting

physicians at the City Hospital that members of two different families
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were sick with typhoid fever at the hospital. Both of these families were

taking milk from the same milkman in Holden. An inspector was sent

at once to Holden to investigate. He reported that a girl was sick in the

family of the milkman with what the physician in attendance called heat

prostration. No chances were taken, however, and the milkman was

ordered to bring no more milk into Worcester until further notice. It

was well this precaution was taken, for in the next two weeks 46 cases

were reported, 9 of which died. A thorough investigation failed to dis-

close the initial case in this epidemic.

An outbreak of cerebro-spinal meningitis in an epidemic form occurred

during the year. This department treated it as if it were one of the

acute infectious diseases, requiring prompt burial, private funerals and

disinfection after each case. Fourteen cases were reported, with 9

deaths.

The regular free vaccination of children was carried on, as usual, by

the chairman. During 1905 there were 1,997 vaccinated.

The board feels that it cannot do better than to repeat its recommenda-

tion of last year relative to the medical inspection of schools.

The work of the isolation hospital during the past year has been, as

always, commendable. The last two months of the year just closed

have brought to the attention of the board the great need of some

provision for mixed cases of infection, together with those sent of mis-

taken diagnosis. No less than 11 cases of diseases other than those

regularly treated at the hospital were sent. Five of these were measles,

the most contagious of all diseases. How to prevent these from con-

tracting diphtheria or scarlet fever, and how to protect regular patients

from such diseases, is a most difficult problem. It shows conclusively

how imperative it is to have the addition built for which the board has

been pleading for more than five years past.

The ninth annual report of the isolation hospital shows that the

proportion of cases of diphtheria reported in the city in 1905 which

came to the hospital was 63.63, as against 20.8 in 1897, and of scarlet

fever, 28.0 in 1905, as against 7.0 in 1897. All infectious diseases

assumed a more serious type in 1905 than for several preceding years,

measles and diphtheria especially. The death-rate for the latter has not

been as high since 1901, either for hospital or non-hospital cases, and the

cause is not easily defined.
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Sausages, adulterated ' 393

Examination of 399

Manufacture of . 558, 561, 566

Scarlet fever, deaths and death-rates from 650, 656

Fatality of, in 1905 . - 665

Fatality of, in fifteen years 666

Number of deaths from, during 1906 664

Number of deaths from, in fifteen years . . . . . . . . 666

Outbreak of, in Chesterfield 625

Registered deaths from, in 1905 ......... 665

Reported cases of, in 1905 665

Reported cases of, in 1906 668

Reported cases of, for fifteen years 666

Weekly returns of death from .......... 662

School for the Feeble-Minded, advice concerning site for 180

Schools, medical inspection in 702, 705

Scituate, examination of dairies in 421

Water supply of 194

Scott Reservoir, analysis of water of 188

Seasonal death-rates 683

Septic sewage, sand filtration of ......... 257

Septic tanks, destruction of sludge in ........ . 232

Operation of ... •
. 255

Sewage, analysis of 214

Application of, to trickling filters 244

Double filtration of . 280

Purification of 211

Septic, sand filtration of 257

Significance of numbers of bacteria in ....... . 325

Sewage disposal, advice concerning 71
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Sewage filter effluents, alkalinity and acidity of

Sewer outlets, examination of

Sewerage, advice concerning .

Sewerage and sewage disposal, advice concerning

Sharon, advice concerning water supply of

"Water supply of ...
Shaw Pond, analysis of water of

Sheffield, condition of slaughter-houses in

Water supply of ... .

Shellfish in Boston Harbor

Sherborn, condition of slaughter-houses in

Shingle stains, manufacture of

Shirley, water supply of .

Shoddy, manufacture of .

Shoddy manufacturing wastes, purification of

Shoe industry, the .....
Shrimps, examination of

Silk mills, examination of

Silver Lake, analysis of water of .

Slaughter-houses

Slaughtering and packing

Small-pox and vaccination

Deaths and death-rates from

Fatality from, in 1905 and other years

Number of deaths from, during 1906

Prevalence of, in the State

Reported cases of, in 1906

Weekly returns of death from .

Smoke nuisance, in Boston

Snake Brook Reservoir, analysis of water of

Soap making ......
Solder, manufacture of .

Somerville, condition of slaughter-house in

Extracts from annual report of board of health of

Milk supply of .

Sanitary condition of bakeries in

Southampton, condition of slaughter-house in

Southborough, condition of slaughter-house in

Southbridge, advice concerning water supply of

Water supply of ....
South Hadley, advice concerning ice supply of

Advice concerning water supply of .

Examination of dairies in ...
Water supply of .....

Southwick, examination of dairies in

Spence, J. W., advice concerning disposal of sewage of factory of

Spencer, advice concerning water supply of factory of E. Jones & Co.

Milk supply of .

Water supply of ...
Spices, examination of .

Spitting, dangers to health from

Spot Pond, analysis of water of

Springfield, advice concerning water supply of

Advice concerning water supply of factory of Kibbe Brothers Company in

Examination of dairies in ....
Extracts from annual report of board of health of
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Springfield— Concluded.

Milk supply of 375

Sanitary condition of bakeries in 609, 612, 617

Water supply of 186, 191

Spring Pond, analysis of water of 190

Sprinkling filters 220, 266

Mechanical filtration of effluents of 283

Sputum, report upon examination of 442

Stains, shingle, manufacture of ......... 544

Stains and blackings, manufacture of . . 543

State Camp Ground, advice concerning water supply of 87

State Normal School, Hyannis, advice to, concerning sewage disposal . . . 153

Stetson Shoe Company (Weymouth) , advice to, concerning sewage disposal . 177

Still-births 682

Stockbridge, condition of slaughter-houses in 601

Investigation of outbreak of diphtheria in 645

Water supply of 191

Stone cutters' consumption 517

Stone cutting 516

Stoneham, examination of dairies in ........ 420

Milk supply of 377

Stony Brook, pollution of 50

Stony Brook Reservoir, analysis of water of 188

Stoughton, advice concerning certain wells in 137

Milk supply of 377

Water supply of ... - 194

Stove foundries 523

Stove polish, manufacture of . . , . . . 543

Strawberry extract, examination of 389, 399

Straw hats, manufacture of ... 551

Streams, flow of 201, 205

Sturbridge, investigation of outbreak of typhoid fever in 625

Sudbury Reservoir, analysis of water of 187

Sudbury River, flow of 205

Sugar, maple, examination of 392, 399

Suntaug Lake, analysis of water of . 190

Supplement 65

Surveyors' instruments, manufacture of 531

Sutton, examination of dairies in 420

Swampscott, advice concerning Moose Hill Spring in 137

Advice concerning spring in ......... 137

Examination of dairies in 420

Milk supply of 377

Syrup, maple, examination of .......... 392, 399

Syrups, examination of . . . . • 395, 400

Table sauces, examination of 395, 400

Tanks, septic, operation of • . . 255

Tanning ............... 553

Tar, distillation of 542

Taunton, advice concerning sewerage of ........ 174

Amendment of rules for protection of water supply of 138

Condition of slaughter-houses in •

. . 601

Milk supply of . . 375

Sanitary condition of bakeries in ....... 609, 613, 617

Water supply of ............ 191

Tea, examination of 400
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Company advice to

bacilli of

Tekoa Reservoir, analysis of water of

Templeton, examination of dairies in

Tewksbury, examination of dairies in

Textile industry, the

Thomson, Judson L., Manufacturing

supply

Thunder Brook, analysis of water of

Tillotson Brook, analysis of water of

Tisbury, water supply of

.

Tomato, preparations of, adulterated

Tongue, adulterated

Potted, adulterated .

Tongues, lambs', examination of .

Tool industry, the ....
Tools, manufacture of

Topsfield, examination of dairies in

Towns, health of ...
Trickling filters ....

Application of sewage to .

Disposal of organic matter by .

Mechanical filtration of effluents of

Tripe, examination of

Tuberculosis, examination of sputum for

Spread of, through spitting habit

Tuberculosis, pulmonary, death-rate from

Deaths and death-rates from

Number of deaths from, in 1905

Number of deaths from, in 1906

Weekly returns of death from

Tuberculosis Exhibition, report on

Tucker Brook, analysis of water of

Twine, manufacture of .

Tyngsborough, examination of dairies in

Typhoid fever, bacteriological diagnosis of

Deaths and death-rates from

Fatality of, in 1905 ....
Fatality of, for fifteen years

Number of deaths from, during 1906

Number of deaths from, in fifteen years

Outbreak of, in Adams
Outbreak of, in Fiskdale .

Outbreak of, in Hanson

Outbreak of, in Lynn
Outbreak of, in Medway .

Outbreak of, in Natick

Outbreak of, in Needham .

Outbreak of, in Sturbridge

Outbreak of, in Wellesley

Registered deaths from, in 1905

Reported cases of, during 1905 .

Reported cases of, in 1906 .

Reported cases of, in fifteen years

Weekly returns of death from .

United Shoe Machinery Company, advice to, concerning w

Upper Hobbs Brook Reservoir, analysis of water of

Upper Holden Reservoir (Worcester), analysis of water of

nng

iter suppl;
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Upper Sandra Pond, analysis of water of 191

Uxbridge, water supply of • 194

Vaccination, relation of, to srnall-pox ......... 653

Vaccine, report upon production, distribution, and use of ..... 429

Vanilla extract, examination of 389, 399

Varnishes, manufacture of 544

Vegetables, canned, examination of . . . . . . . 387

Vinegar, examination of 395, 400

Viscoloid, manufacture of 546

Wachusett Lake, analyses of water of ........ 188

"Wachusett Reservoir, analysis of water of 187

Wakefield, advice concerning protection of water supply of 138

Condition of slaughter-house in 602

Examination of dairies in .......... 420

Milk supply of 377

"Water supply of 191

Walden Reservoir, analysis of water of 189

Wallace Reservoir, analysis of water of 188

Walpole, water supply of 194

Waltham, advice concerning water supply of Judson L. Thomson Manufacturing

Company in ... 138

Examination of dairies in 420

Extracts from annual report of board of health of 719

Milk supply of 375

- Sanitary condition of bakeries in 609, 613, 617

Water supply of 194

Wannacomet Pond, analysis of water of ........ 190

Ware, extracts from annual report of board of health of 720

Milk supply of 377

Water supply of 194

Wareham, milk supply of 377

Water supply of 191

Washington, examination of dairies in 421

Wastes, bleachery, purification of 300

Carpet manufacturing, purification of 290

Dyeing, purification of 301

Factory, purification of 244

Industrial, purification of 290

Mercerizing, purification of 301

Shoddy manufacturing, purification of . . 298

Woolen manufacturing, purification of ....... 296

Watches, manufacture of 531

Water, double filtration of 313

Experiments on filtration of 309

Mechanical filtration of • 319

Purification of .
211

Significance of numbers of bacteria in 325

Water filters, efficiency of 343

Water filtration '

. . . 304

Water supplies, examination of 47, 181

Sanitary protection of 48

Water supply, advice concerning 69, 71

Water supply and sewerage, advice concerning 67

Report on 46
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Water supply statistics ....
Watertown, condition of slaughter-house in

Examination of dairies in

Extract from annual report of board of health of

Milk supply of .

Wayland, advice concerning water supply of

Milk supply of .

"Water supply of

Webster, milk supply of .

Water supply of

Weekly mortality returns

Wellesley, extracts from annual report of board of health of

Investigation of outbreak of typhoid fever in

Milk supply of .

Water supply of .....
Wellesley College, advice concerning water supply of

Wenham, condition of slaughter-house in

Examination of dairies in

Wenham Lake, analysis of water of

Westborough, advice concerning water supply of

Water supply of .....
Westborough Insane Hospital, advice concerning water supply of

West Bridgewater, advice concerning disposal of sewage of Howard Semin
Advice concerning water supply of Howard Seminary in

Westfield, advice concerning sewerage of

Condition of slaughter-house in

Examination of dairies in

Extracts from annual report of board of health of

Water supply of .....
Westfield Little River, analysis of water of .

Westford, advice concerning water supply of

Condition of slaughter-house in

West Medway, advice concerning spring in .

Westminster, examination of dairies in

West Newbury, advice concerning ice supply of

Condition of slaughter-house in

Examination of dairies in

Weston, advice concerning water supply of certain houses in

Condition of slaughter-house in

Water supply of

Weston Athletic Association, advice to, concerning a swimming pool

Weston Reservoir, analysis of water of .

Westport, condition of slaughter-houses in .

West Springfield, advice concerning water supply

Examination of dairies in

Water supply of

Westwood, condition of slaughter-house in .

Examination of dairies in ...
Weymouth, advice concerning disposal of sewage of Stetsoi

Condition of slaughter-house in

Milk supply of .

Water supply of ....
Whately, condition of slaughter-house in

Examination of dairies in

Whips, manufacture of .

Whiskey, examination of

of

Shoo Company

iry n
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White lead, manufacture of 535

Whiting, manufacture of •. . . . - 545

Whiting Street Reservoir, analysis of water of 189

Whitman, condition of slaughter-house in 605

Whooping-cough, deaths and death-rates from 650,656

Number of deaths from, during 1906 ........ 664

Weekly returns of death from 662

Widal test, report upon 446

Wilbraham, condition of slaughter-house in 605

Examination of dairies in 421

Williamsburg, water supply of 191

Williamstown, condition of slaughter-houses in 605

Milk supply of 377

Wilmington, examination of dairies in 421

Winchendon, advice concerning ice from a pond in 152

Advice concerning sewerage of 178

Advice concerning water supply of . . 149

Examination of dairies in - 421

Water supply of 194

Winchester, examination of dairies in 421

Water supply of 191

Windsor, condition of slaughter-houses in 606

Wine, examination of ........... 400

Wintergreen extract, examination of 399

Winthrop, milk supply of 377

Wire, insulated, manufacture of . 530

Wire and wire cloth, manufacture of 528

Witch hazel, examination of . . .
' . . • 401

Woburn, advice concerning a spring in 149

Examination of dairies iu 421

Milk supply of 375

Sanitary condition of bakeries in 609, 617

Water supply of 191, 194

Wood alcohol, influence of, on health 452

Wood Worsted Mills, advice concerning water supply of 93

Woolen, manufacture of 454

Woolen manufacturing wastes, purification of 296

Woolen mills, examination of 466

Worcester, condition of slaughter-bouses in 606

Examination of dairies in 421

Extracts from annual report of board of health of 721

Milk supply of 375

Sanitary condition of bakeries in ........ 609, 613

Water supply of 191

Workshops, report on sanitary condition of 22, 449

Worthington, condition of slaughter-house in 607

Wrentham, advice concerning site for new School for the Feeble-Minded in . 180

Wright and Ashley Pond, analysis of water of 189














