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By A. J. MCLAUGHLIN, Medical Director, United States Public Health Service

A public-health survey of a State to-day means much more than a
survey of the State health department. The field of public health has
expanded to include the work of many agencies, official and unofficial,
which operate independently of the health department. To under-
stand this expansion and the necessity for including these other agen-
cies, a brief consideration of public-health evolution is necessary.
Public health evolution.-The first quarantines at Ragusa, Marseille,

and Venice in the fourteenth and fifteenth centuries were based on the
psychology of fear. They were efforts to prevent the introduction and
spread of epidemic diseases. Our first boards of health were born of
fear and hope-fear of pestilence and hope that quarantine and isola-
tion would prevent the spread of epidemic diseases. With this origin
it was natural that these boards of health should be given unusual
police power and definite control of the individual for the good of the
community. The early administrative health officers depended upon
police power alone, and they were, in effect, policemen.
The epoch-making discoveries of Pasteur, Koch, and others from

1870 to 1890 gave a new impetus to the vigorous application of police
power. The demonstration that disease was caused by frail, easily-
destroyed germs was responsible for the new vigor which marked the
application of quarantine, isolation; and disinfection in the last decade
of the past century. With the beginning of the twentieth century
came the knowledge of the carrier. It was shown that even if doctors
reported all cases under their care there would be as many more un-
controlled. Mild cases, atypical cases, and carriers who had no symp-
toms whatever could not be controlled by quarantine, isolation, or
any other exhibition of police power. This new knowledge made
health officers realize that control of the communicable diseases was
possible only by the voluntary cooperation of the individual citizen,
and that this cooperation could be secured only by education in per-
sonal and family hygiene. Public-health education became even more
essential to the health officer as his field of work expanded to include
noncommunicable diseases and the improvement and conservation of
health. Health officers gave up the idea that all public-health work
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could be done by personnel on the pay roll of the health department.
It was obvious that the education of individuals in personal hygene
and the securing of their voluntary help in preventing disease involved
the participation of many agencies, official and unofficial, outside the
health department.

In the first decade of this century unofficial voluntary agencies
undertook public-health activities of great importance and wide scope
and boards of education developed plans and procedures in school
hygiene. The responsibility for the health of the people was still
squarely placed upon the shoulders of the health officer, yet a large
part of the work necessary to discharge his obligation had to be done
by personnel not under his direct control. The health officer, there-
fore, evolved from a policeman, vainly striving to stamp out epidemic
disease, into a construstive statesman, courteous and persuasive, who
could weld together in one machine the forces engaged in public-
health activities.

The policy of a health oficer to-day.-In discussing the simple funda-
mentals of public-health administration, omitting details, it is possible
to consider the health officer, Federal, State, and local, in general,
because not only are the obligations and objectives similar, but the
policy of adnministration in discharging these obligations and attaining
these objectives is essentially the same for all health officers, whether
their jurisdiction is over a county, a city, a State, or the United States
as a whole. A health officer, therefore, regardless of his jurisdiction,
must secure the active participation of the organized nmedical profes-
sion, the unofficial voluntary agencies, and the boards of education,
and utilize them to carry out certain parts of his comprehensive pro-
gram which would not otherwise be possible because of lack of funds
and personnel in the health department.
The health officer should secure the active participation and support

of the organized medical profession by means of a special advisory
committee on public health appointed by the medical society. This
committee would not conflict with an existing board of health. The
official board of health, by law and ordinance, must pass upon all
police measures and also upon questions of policy. An advisory
public-health committee would advise and approve measures to be
carried out by the medical profession not depending upon law and
ordinance. The health officer must be enough of a statesman to
secure such advice from the medical society and to bring his board of
health to approve of such measures.
The health officer can do much to encourage the local medical

society to accept its collective obligation, to solve its greatest prob-
lem-scientific medical service, including preventive advice and
treatment for all the people at a cost within their ability to pay. The
furnishing of such facilities for treatment by the medical society will
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give early preventive and corrective treatment to the preschool child,
a field in which at present the health officer is scarcely able to scratch
the surface.
No health department now has, nor can it hope to have, sufficient

funds to finance all health work. Voluntary health agencies simply
add to the total health department budget large sums for public-
health work which they are now doing or which should be developed.
It is the duty of the health officer to have a complete comprehensive
plan for all health activity. He should include these voluntary health
agencies in that plan, allotting to them work which he is unable to
do and which they are ready and willing to do. It is the custom,
where the best utilization of the voluntary agencies is secured, to have
a committee of voluntary health agencies, with representatives of
every agency engagred in any public-health activity.
The health officer will find that in the proniotion of the health of

school children a considerable part of his work will be done for him by
the board of education. The amount of work done by boards of
education in this field varies in the cities. In a survey of 98 of the
largest cities of the United States it was found that 23 had organized
the work under the health department and 57 under the department
of education, and 18 had some joint arrangement between the health
and education departments. There is a third factor in cities, viz,
the parochial schools. This complex situation calls for the qualities
of statesmanship Nvhich a good health officer should possess. He must
accept what is being done and dovetail it in with his own child-hvgiene
program. The main objective is to get the work done, and the matter
of who shall do it is of lesser importance.

With the experience of the past three decades, it is not a difficult
inatter to set down on paper an outline of organization in detail of a
State health department with the major divisions it should possess.
Iowa's failure to organize earlier in such a manner is not an unmixed
calamity, as modern reorganization can now be effected, and profit
can be had from the experience and mistakes of other States.
Much more important, and also more difficult, is the scheme of

organization which will afford a sound foundation for such1 a depart-
ment, by welding together in a coinprehensive whole all the public-
health activities of the State, official and unofficial.
To organize the department in detail, with all its divisions and

sections, without some sound method of utilizing in a joint program
all the other official and unofficial agencies, is comparable to building
a fine structure on a foundation of sand.

I shall, therefore, make this report in two sections, as follows:
Section 1.-Organization of the department with the objective of

including all public-health work now being done within the State.
official and unofficial, in a comprehensive program. The correlation
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of these other official and unofficial agencies, apd the coordination of
their work with the department of health will afford the sound foundaw
tion necessary for the proper reorganization and development of the
department itself.

Section II.-The reorganization of the department of health into
the divisions necessary to enable it to discharge its obligations and
function properly in the enlarged program.

Section 1.-Organization of Outside Agencies

In formulating a plan for utilizing all agencies engaged in public-
health activities outside of the department of health in a compre-
hensive joint program with a single direction, it is necessary to study
carefully the work and potentialities of three factors, viz:

1. The organized medical profession.
2. The State educational authorities.
3. The unofficial health agencies.

THE ORGANIZED MEDICAL PROFESSION-THE STATE MEDICAL SOCIETY

The following are the two greatest defects in public-health admin-
istration to-day:

1. The failure to more than scratch the surface in the most impor-
tant field of public health, viz, the hygiene of the preschool child.

2. The lack of properly organized local health units to apply,
locally, the policies of the State health department.
Adequate supervision of the preschool child in any considerable

percentage of the total children can be secured only by the activity
of the individual practicing physician.
Laudable efforts are made through parent-teacher associations,

baby welfare stations, and public-health nurses, but the percentage of
children reached is small. We must have a healthy public opinion
demanding examination of the preschool child, with a county medical
society establishing facilities to aid the practicing physician in
responding to this demand.

In order to get for the preschool child early diagnosis, preventive
advice and treatment, and correction of defects, we are compelled to
focus as our primary objective upon the greatest problem confronting
the medical profession to-day, viz: "How can adequate medical,
surgical, and preventive advice and treatment be made available,
within easy reach of all citizens, at a cost within their ability to pay?"
The layman has been educated and now knows that diseases can be

prevented or their hazard minimized by early diagnosis and treat-
ment. The average citizen, for financial reasons, does not consult a
doctor until he is definitely ill, and very often postpones calling the
doctor until he is confined to bed. It is not the cost itself, but the
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lack of definite knowledge of what that cost may be. More important
still, in smaller cities and towns there is an absolute lack of- elinics
and out-patient departments. Many careless statements and inac-
curate generalizations are made in regard to the cost of medical care.
In the larger cities clinics and out-patient departments have developed
independently of the medical society as a unit. FoF this reason the
trite statement is often heard that the poor in large cities and the rich
anywhere can secure the best medical service, but that for the inter-
vening classes such treatment is not available.
The cost of the best medical care, where available, is worth what is

paid for it. The cost has not increased in greater proportion than
the cost of other services; but medical and surgical diagnostic and
treatment facilities have been elaborated to include many new pro-
cedures, worth their cost, which were not included years ago. The
greatest problem is not the cost but the absence of facilities for modern
diagnosis and treatment at a definite known -cost.

It is the collective obligation of the organized medical profession
to solve this great problem. The American Medical Association has
recognized this collective obligation, -and every county medical so-
ciety is urged to accept its problem and discharge its obligation. In
the large cities the problem is complicated by group clinics, industrial
clinics, and other installations outside the control of the medical
society. In the smaller cities the situation is less complex and the
solution less difficult. Difficult or easy, the solution.should come
from the medical society. The demand for these services is based
upon sound public opinion and must be satisfied by some agency.
Protracted delay in grappling with this problem, seizing the initia-
tive, and establishing such facilities can result only in makeshift
clinics established by institutions and agencies independent of the
organized profession or by quacks and charlatans. The installa-
tion of pay clinics by the medical society, or with the seal of its
approval, gives the individual citizen valuable aid in avoiding the
so-called clinic of the quack and charlatan.
The pay clinic either with a fixed rate or a sliding scale is a response

to the demand of public opinion. The organized medical profession
has been reluctant to take any steps to respond to the demand. Such
clinics have been established by individuals or groups of doctors, in
connection with hospitals or medical colleges, or by endowments or
foundations. Unfortunately, this insistent public demand has been
capitalized by quacks and fakers who often establish clinics with
elaborate and very impressive equipment.
The development of facilities for early diagnosis and early treat-

nient by the organized medical profession at a known cost is, frankly,
socialization of the practice of medicine. Such socialization is
inevitable. It rests with the profession whether it shall seize the
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intiative and satisfy this demand or stand passively by and be
compelled to submit to the process while it is carried out by outsiders.

State medicine may not come as a result of inactivity of the organ-
ized profession, though it is always a menace; but a gradual evolution,
a haphazard growth in which the organized profession is inactive and
inarticulate, will .produce a chaotic condition which may be even
worse than State medicine.
The county medical societies must provide out-patient depart.

ments or clinics where examination, early diagnosis, and treatment
of ambulatory cases can be made. Usually there is a small hospital
which can be equipped and expanded for this purpose. It should be
organized on a business basis, dividing the clientele into the following
classes:

1. Indigents, to be paid for by the county.
2. Those unable to pay full fees, but who can pay something,

according to income.
3. Those able to pay full fees.

A county medical society which organizes for public-health work
by establishing facilities for early diagnosis and treatment and by
fostering a full-time county health unit, will be rendering its greatest
contribution to public service. Without active participation by the
local medical society as a unit, county health work is extremely
difficult and generally a failure.

Enthusiastic workers who are poor waiters often attempt county
public-health organization without this active participation by the
county medical society. Such efforts are doomed to failure. You
can not build successfully and permanently in advance of public
opinion, and the most important factor in public opinion in public-
health progress is the collective dictum of the medical society. If
this active participation of the county medical society can not be
secured, then attempts to organize in that county should be deferred
until public opinion brings about the desired change of attitude.
No public-health work should be initiated in any county except
through the direct approval and action of the medical society as a
unit.
These facts bring to the State medical society tremendous respon-

sibilities and duties. It is through the initiative of the State society
that these activities of the county medical societies will be begun and
carried to fulfillment.

In accepting the solution of this great problem as its collective
obligation, the State medical society pledges itself to stimulate and
assist the county medical societies in discharging this obligation as
rapidly as the local units are able to establish these facilities.

It is not sufficient to have the best, most modern equipment and
technical skill, in one or two large centers in a State. It becomes the
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duty of the State medical society to arrange for the distribution of
such equipment and technical skill by decentralization, by the estab-
lishment in county seats of such facilities where they are available
and within easy reach of every citizen.
The fact that-the problem is difficult and calls for executive ability,

statesmanship, and energetic, collective action, does not alter the fact
that it is the problem of the State medical society. It is not expected
that the State medical society can achieve the ideal immediately,
but many county medical societies are ready now; and following the
example of these, within 10 years every county in the State could be
so organized.

Incidentally, the improvement in facilities for practice in county
seats would tend to solve another of the pressing problems, namely,
the poor distribution of new graduates. The graduate of a modern,
"class A" medical school to-day is accustomed to use the latest
technique, methods and equipment for early diagnosis and treatment.
He knows he will not find facilities for such practice in the small
towns. He therefore avoids the county towns and crowds the large
cities. If the practice of medicine could be made attractive in county
towns by the establishment of modern facilities for early diagnosis
and treatment by the county medical society, the young graduate
would be very glad to practice in such towns.

I have conferred with the officers and leaders of the State medical
society, with many local doctors in counties, and with the other leaders
of medical thought in Iowa, and I have not encountered a single
person who has not been sympathetic to the suggested policy of the
organized medical profession.
With this assurance, the Iowa State Medical Society is going to

be asked to make a formal declaration of policy, accepting this great
problem as their collective obligation and pledging themselves to
bring about the desired activity of county medical societies as rapidly
and as thoroughly as possible.

STATE EDUCATIONAL AUTHORITIES

Chief among the State educational authorities which include public-
health activities in their work are the following:

1. The State university at Iowa City.
2. The State college at Ames.
3. The State teachers college at Cedar Falls.

The public-health activities of the State university at Iowa City
may be considered a part of its legitimate function of education. In
no instance, in so far as I could determine, is there any activity
which does not belong in the category of public-health education.
These activities should not only be continued but should be expanded
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far beyon(d their present possibilities, which are limited by inade-
quate appropriations.
The college of medicine receives appropriatiQns which enable it

to do the laboratory work, and bacteriological, serological, and water
analyses for the State department of health. This arrangementskould
continue, for reasons of economy and lack of housing facilities, in the
State department of health. This item will be further discussed in
Section II.
The line of demarcation between the fields of activity of the uni-

versity and the State department of health in maternal and child
hygiene is clear. The work of the State department of health is
administrative as befits the authority charged by law with the pre-
vention of disease and the promotion and conservation of health.
The work of the university is educational solely.
The foHowing agreement was drawn up and signed by the commin-

sioner of health, the dean of the medical school and the director of the
extension division:
Inasmuch as there has been much discussion during the past two years in regard

to overlapping and duplication in the departments concerned, the following pro-
posed basis of relationship between the State university of Iowa and the State
department of health has been formulated to clarify their distinctive and common
spheres of activities in maternal and child hygiene.

FUNCTIONS OF THE STATE UNIVERSITY OF IOWA IN IILATION TO MATERNAL
AND CHILD HYGIENE

1. Direct instruction of students of medicine, dentistry, nursing, welfare work,
and education. Intramural instruction.

2. Indirect educational program for physicians, nurses, dentists, and welfare
workers through extramural instruction.

3. Studies in all fields of health and disease relating to children and mothers,
research, contributions to knowledge, investigative work; for example, the work
of the child welfare research station.

FUNCTIONS OF THE STATE DEPARTMENT OF HEALTH IN RELATION TO MATERNAL
AND INFANT HYGIENE

1. Control of communicable diseases.
2. Registration of births.
3. Organization and guidance of local units for administrative enterprises;

for example:
A. Promotion of plans to have every child receive periodic examination.
B. Promotion of plans to insure a sanitary supply of milk.

4. Sanitary laws-inspection and enforcement.
5. Immunization against diseases.

COMMON FIELDS OF ACTIVITY OF THE STATE UNIVERSITY OF IOWA AND THE STATE
DEPARTMENT OF HEALTH, PREFERABLY TO BE COORDINATED AND COOPERATIVE

1. Publications.
2. Health education of a popular character covering the field of maIternal and

child welfare.
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This agreement outlines fairly and clearly the lmits of each field.
Splendid work is now being done by giving courses to doctors in

obstetrics and pediatrics. The course consists of lectures. No
clinics are held, and the work is purely in the nature of postgraduate
instruction. These courses are extremely valuable in maternity
and infant hygiene, and the appropriation to the university for such
work should be increased,
A very fine piece of public health educational work is being done

under the dean of the dental school. The bureau of dental hygiene
gave 310 talks to an aggregate audience of over 17,000---dentists,
teachers, nurses, pupils, and parents-and visited 220 communities.
This is very effective public-health education. It should be con-
tinued and expanded to larger proportions.
Very valuable research work is being done in child development and

parent education, and summer courses are given by the extension
division. The research station was established in 1917 and is the
coordinating center for such work at the three State institutions,
the State University, the Iowa State College, and the State teachers
college. Nutrition, mental hygiene, and other phases of this work
are of great interest to the State health department. There are other
educational activities, legitimate functions of the extension division,
of keen interest to the health department. For these reasons some
means must be devised for keeping the department of health in touch
with these phases of public health education work.
Medical colleges have one tremendously important duty and func!-

tion in relation to public-health administration. It is the establish-
ment of an adequate and more effective system of teaching preventive
medicine and hygiene to the undergraduate medical students. The
present practice varies in different colleges. Most schools have either
a professor of preventive medicine or some one delegated to give
lectures on this subject. In regard to adequacy and effectiveness, the
major defect is a lack of practical demonstration. Teaching consists
of didactic lectures, the material for which is found in any textbook
on hygiene. What is needed is a close affiliation with a health de-
partment, where the student can see preventive medicine in actual
practice. The student will remember much from actual demonstra-
tions, but lectures alone are often ideal soporifics, in view of the fact
that they produce sleep and have little after effect.
The desirability and need for this more adequate teaching of pre-

ventive mnedicine is obvious for many reasons. It is essential in his
own interest that the student be adjusted to the change of accent in the
practice of medicine from curative to preventive; but there are two
very definite reasons why the public-health adminxistrator desires
this improvement in teaching:
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1. There will be graduated to enter practice a body of young
doctors who will understand the objectives and efforts of the health
officer and will therefore be sympathetic and helpful.

2. Health officers at present are recruited from the practicing med-
ical profession by political appointment. Their only knowledge of
preventive medicine upon their first appointment is the instruction
they have received in medical college. This has either been entirely
neglected or consisted of a few lectures with no actual demonstration
of public-health work. These men have to learn something entirely
new, and in the process of learning will make many costly mistakes.
Some years ago it was hoped that postgraduate schools of public

health would cover the need of trained health officers. This dream
has not been realized. Our new appointees are not postgraduates in
public health; they are ordinary practicing physicians, and appointees
will continue to be such under our political system of government.
Their training must come from actual experience in a health depart-
ment or by short courses, and this is greatly facilitated by having a
foundation acquired by an adequate undergraduate course in pre-
ventive medicine.

Just as the State department of health is vitally interested in the
teaching of preventive medicine to the undergraduate medical stu-
dents, the dean of the medical college is especially desirous of having
the course in preventive medicine and hygiene made practical by
demonstrations of applied preventive medicine as practiced by health
departments. For this reason a model county health department
should be established in Johnson County so that its work can be used
for demonstration purposes in teaching preventive medicine to
students.
The model health department in Johnson County is also necessary

for postgraduate instruction for health officers and nurses, in summer
courses, and during the regular school year.
The dean of the college of medicine is keenly interested in the prob-

lem of unequal distribution of doctors. He therefore is also interested
in the wider distribution of high-grade medical service, by establishing
centers with modern facilities and equipment in county seats. He can
assist in this decentralization and, by making the small town more
attractive for modern practice, secure a better distribution of the
young graduates.
The dean of the medical college can, by means of public-health

education activities of the university, assist in educating the public to
demand early diagnosis and preventive and corrective treatment from
the physicians for children from 1 to 6 years old. He can also render
tremendous service by undergraduate and postgraduate instruction in
preparing the doctors to respond to that demand.
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The Iowa State College of Agriculture and Mechanic Arts is doing
public-health work in several fields. This work in no way conflicts
with, but on the contrary is very helpful to, the State department of
health. Work in connection with production of milk, tuberculosis of
cattle, undulant fever, examination and research in industrial wastes,
and other fields should be continued and expanded by larger appro-
priations. Some means can be devised for correlating this work with
the general public-health work of the State without disturbing its
location or curtailing its activity.

State teachers colleges and normal schools have a wonderful oppor-
tunity for real service by more adequately teaching child hygiene to
teachers. The lack of training in the practical application of child
hygiene methods is a real handicap to public-health work in the
schools. The need is most apparent in teachers of the first to the
sixth grades and in the schools of the small city or county. In these
situations it is not uncommon for one public-health nurse to be carry-
ing an overload of 8,000 pupils. If the teachers are trained, they
understand and are helpful; and in spite of the overload a creditable
result is often obtained. The teacher is a very intelligent possibility
in public health. She teaches hygiene and health habits and observes
the children through the entire school day. Her training in hygiene
is, therefore, one of the vital essentials in the health of the school
child. Presidents of teachers' colleges have made very creditable
efforts in many States to give good courses in health education. They
have good textbooks and excellent instruction of a didactic type.
With one or two exceptions, the same defect occurs which was charged
to the teaching of preventive nmedicine in medical colleges, viz, too
little practical demonstration of applied child hygiene. To correct
this defect it is necessary to have a doctor and nurse trained in child
hygiene on the faculty, and to have an arrangement with the city or
town in which the college is located by which the city schools are
used by the doctor and nurse to demonstrate to the students, in
groups, the practical work of child hygiene.
The State teachers college at Cedar Falls is fortunate in its presi-

dent, Professor Latham, who is thoroughly alive to the importance
of adequate teaching of child hygiene to teachers. He is anxious that
this teaching be made as practicable as possible, and to this end the
State health department should organize Blackhawk County with a
model county health department. This model health department
could then be used for practical demonstration purposes to make the
teaching of applied child hygiene to teachers more effective.
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THE UNOFFICIAL HEALTH AGENCIES

The origin of unofficial voluntary health agencies and their devel-
opment into great public health machines was due to two things:
First, the restriction of official health work to an attempt to control
communicable disease by police power alone; and, second, the de-
mand of public opinion, based upon new medical kmowledge, that
new methods be tried, methods independent of police power and
based largely upon education. The impatient desire to expand
public-health work to include all diseases and to attack the com-
municable diseases directly by education of the individual citizens
was a response to the seeming unwillingness of official health depart-
ments to expand and utilize other methods than those based on police
power. The health officers were not unwilling to expand, but it was
impossible to secure funds from official sources for untried methods,
the efficiency of which had yet to be demonstrated.
The greatest contribution of the unofficial voluntary agencies was

the demonstration in the first decade of this century that educational
methods were effective in the prevention of disease and the reduc-
tion of death rates and that such methods were legitimate weapons
for the use of official health departments. Thus, as pioneers, volun-
tary health agencies have been of great help to official health depart-
ments in demonstrating the value of new procedures and in financing
these demonstrations when funds for such purposes could not be
secured by the official health department.
These two separate movements advancing side by side, the expan-

sion of official health departments and the development of voluntary
health agencies, were bound to conflict, and at first there was misun-
derstanding, distrust, and antagonism. In the second decade much
of this conflict had disappeared; and in the last decade the policy of
unofficial health agencies in their relation to health departme-its has
been so clearly defined, understood, and accepted that there is to-day
no reason for conflict. This clarification of policy was brought about
by conferences of health officials with the heads of the great national
unofficial health agencies. It is now clearly understood that an un-
official health agency is an auxiliary of the duly constituted health
authorities, with freedom of action in untilled fields, and the obliga-
tion to turn over to the health department any legitimate public-
health activity whenever the health department can secure the funds
to carry on the work. The voluntary health agency has another ob-
ligation; it is that when the health officer has a comprehensive pro-
gram of public-health activity it shall accept and agree to carry out
such parts of that program as are within its power. And so to-day
the proper utilization of the voluntary public-health agencies depends
upon the health officer himself. They increase the total budget for
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public health far beyond the amount which the health officer can
secure by official appropriations.
The Iowa Tuberculosis Asociation has a record of splendid.achieve-

ment in public-health work in Iowa. It has, with its local units, a
budget of about $125,000 annually. Because of the lack of funds
and the consequent lack of personnel in the State health department,
the Iowa Tuberculosis Society has had to carry, single-handed, a
very heavy load. It has been active in chest clinics in conjunction
with county medical societies and in assisting the bureau of dental
hygiene of the University of Iowa and the oral hygiene committee
of the State Dental Society in oral hygiene. It has furnished the
services of Miss Countryman to the State department of health to
supervise public-health nursing in the State and has been active in
very effective popular public-health education.
The work of the organization would be even more valuable and

effective if there were a better development of the State department
of health in child hygiene and if more full-time county health units
could be installed. This splendid organization does not receive from
the seal sale the total which it should. With better organization in
the State and county health departments, and with more active
participation by the medical societies, the receipts from the seal sale
could be doubled.

This, like similar organizations, should not and does not receive any
money from the State legislature, but all official agencies and the
organized medical profession should give their hearty support and
indorsement so that the receipts from seal sales might be brought
up to at least $250,000.
The Iowa Heart Association is financed by Christmas seal funds

and the Iowa Tuberculosis Association rendered great assistance to
the heart association in holding clinics, distributing literature, and
other public health education work in heart disease.

NECESSITY FOR A FUBL1C-HEALTH ADVISORY COUNCIL

In the foregoing pages the principal agencies outside the health
department which are doing or should be doing health work have
been considered. How can the work of these various agencies be
included in a general program and coordinated Nith the work of the
offic..al State health department?
Public health in its broad modern sense includes not only the activi-

ties of the State department of health, but the activities of these other
official and unofficial agencies as well. One of the most effective
ways of incorporatirng these activities in a comprehensive state-wide
program of public health is to give them representation in some form
of joint council, committee, or board.
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State boards of health could be used to afford representation to
these other agencies, but as a matter of fact are seldom so used.
In two States, Alabama and South Carolina, the State medical

society is in effect the State board of health and so functions by means
of a committee. Eleven States require all member of the board of
health to be physicians, and 21 other States specify that a certain
number of the board members must be physicians.

Massachusetts, New York, Connecticut, Ohio, Maine, and West
Virginia have a public-health council, which functions chiefly as an
advisory body to the commissioner of health, who is the executive
head of the department. Even in the States where the executive
power is vested in the board, it is the modern custom to delegate this
power to the comnmissioner or State health officer, the board acting as
an advisory council on matters of law, regulation, and policy.
With these facts in mind it is fair to assume that members of a

State board of health should be appointed and hold their-office by
virtue of their ability to contribute technical or scientific advice or
because they could coordinate with the work of the board activities
of organizations which they represent.
The presence of physicians on the board partially carries out this

idea, provided they are carefully selected for their qualifications or
that they represent the organized profession.
The composition of the Iowa State Board of Health does not secure

the desired result indicated above in either particular. The governor,
the secretary of state, the treasurer of the State, the auditor of the
State, and the secretary of agriculture are members ex officio. These
are busy officials with neither the time nor the technical training
necessary to make them useful on a board of health.
There are five members appointed by the governor, all doctors, not

more than one from each congressional district. These may or may not
be able to contribute advice on preventive medicine or public-health
administration, depending on the care with which they are selected.
The responsibility for the health of all the people is placed by law on

the State board of health and its executive, the commissioner of
health. It is the commissioner's primary duty to formulate a com-
prehensive plan of public health for the State which will include
activities now carried on by other departments of the State govern-
ment, by the organized medical profession, and by unofficial voluntary
agencies.

It is obvious, therefore, that in formulating such a plan and carrying
it out, the commissioner would be greatly assisted by having the
executives or authorized representatives of these other departments
or agencies as members of his board, or of a public-health council.

Legislation can be enacted which would change the composition
of the State board of health by providing for representation upon that
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board of the agencies doing public-health work. Pending such legis-
lation, the governor should appoint a special public health advisory
council for the purpose of coordinating all State public health activities
in one tomprehensive plan. This council should consist of the follow-
ing, designated by the governor:

1-5. Five members of the Iowa State Medical Association. (To
be designated by the board of trustees of the State medical society.)

6. Chairman, oral hygiene conmmittee, State dental society.
7. Dean of college of medicine, University of Iowa.
8. Professor, hygiene and preventive medicine, University of Iowa.
9. State superintendent of public instruction.
10. The president, Iowa State Teachers College.
11. Professor of hygiene, Iowa State College of Agriculture.
12. President, State veterinary society.
13. President, Iowa State Tuberculosis Association.
14. Director, extension division, University of Iowa.
15. Director, extension division, Iowa State College of Agriculture.
It should be understood that the commissioner of health should be

a member of this council, and should preside over its meetings as
chairman of the council.

Section II.-Internal Organization of the Department
The department of health will be considered as it now functions,

then will be taken up the divisions it should have, and finally the
minimum of a well-balanced department, organized into divisions,
will be presented in budget form.
With the exception of a public-health engineering division, which

is separated from the rest of the department, being housed on the
fourth floor of the State capitol, and the State laboratories at Iowa
City, all the miscellaneous activities of the State board of health are
inextricably crowded together in an old frame dwelling house on the
margin of the capitol grounds. That results of any value were
secured was a tribute to the ability, amounting almost to genius, of
the late commissioner, Dr. Henry Albert. Not only is expansion
impossible in these quarters, but valuable records are in danger in
what is a veritable fire trap. Therefore it is essential that proper
quarters be provided at the earliest possible moment.
Plans have been made for a new State office building in which

adequate quarters for the department of health are provided. This
building is only in the blue-print stage and may not be available for
four or five years. In the meantime, the need for adequate quarters
is so urgent that the board of control should rent and furnish to the
department, quarters in some office building pending construction of
the new State office building.
Within the past year a beginning was made in developing a division

of co municable diseases by the employment of an epidemiologist.
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The mixture of heterogeneous activities connected with licensing the
so-called professions adds to the confusion in the cramped space of
what is really a general office. Of these licensing activities the Iowa
Health Department is burdened with the most diversified list.
The list includes the following:

1. Medicine and surgery.
2. Dentistry and dental hygiene.
3. Nursing.
4. Pediatry.
5. Osteopathy.
6. Osteopathy and surgery.
7. Chiropractic.
8. Optometry.
9. Cosmetology.

10. Embalming.
The fees for these various licenses more than pay the cost to the

State, but fees go into the general treasury and are not held by the
department of health. Consequently a registrar at $2,400, a steno-
grapher at $1,200, and two part-time clerks are paid out of health
department appropriations when their time is given to licensing work.
This work is only indirectly connected with health, and at some time
in the future it will be transferred to a special division created for the
purpose. At present it is a confusing factor and takes up consider-
able time of the commissioner.
Another activity added to the department by act of legislature is

really supervision of nursing education. It is in no sense a public-
health activity, but allots $3,000 salary to a nurse who visits and
recommends classification of nurses training schools and other work
in raising standards of nursing education.
The following is the budget appropriated for the department for

the fiscal year ended June 30, 1930. It is divided roughly into three
divisions-administration, communicable diseases, and public-health
engieering.

DIVISION OF ADMINISTRATION DIVISION OF COMMUNCABLE DISEASES

Director (commissioner of health) - $5, 000 Director (deputy commissioner). $4, 000
Chiefclerk-2,-000 1 epidemiologist -3,600
Secretary to commissioner -1, 500 1 morbidity clerk-1,500
Registrar oflicensure -2, 400 1 stenographer-1,200
1 bookkeeper -1,200 1 antitoxin clerk -1,200
2stenographers -2, 400 1 janitor clerk-1,200

2 clerks, part time-800 1 part-time public health nurse, tuberculosis 2, 000
1 nursing education supervisor-- 3,000 Travel epidemiologist -1,800

1 lecturer-3,600 Tuberculosis-travel per diem, tuberculosis
1 assistant registrar of vital statistics- 2, 000 consultants for clinics and printing- 2,000
3 clerks at $1,200 -3,600 Contingent fund- 4,000

Travel -2,500 Biologics -_-5,000
Travel lecturer - 1, 500

27,500
31,500
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DpjJBON OF PUBsLIC HZALTH INGINERING Stream pollution equipment . $625
Motor transport ---- ---------------- 900

Director ----------00O
1 assistant engineer - 2,100 22,525
1 aalssat engineer -,000
1 junior engineer -1, 800 UMMARY
1 chemist - 400 Division of administration -31, 500
1 stenographer - - 200 Division of communicable diseases- 27, ;o
2 part-time Inspectors -- - Division of public health engineering- 22, 525
Travel---- - -,000
Laboratory equipment -1,000 Total-81525

In considering the total budget appropriated for the health
department for health work, it is fair to deduct from that total the
following:

Registrar for licenses and clerical -$4, 400
Salary nursing education supervisor- - 3, 000

7, 400

Therefore, if we deduct $7,400 from $81,525, it leaves as the real
appropriation for public-health work in Iowa the meager sum of
$74,125.
In 1925 the per capita appropriation by State legislatures for health

departments was 15 cents or more in six States-Delaware, Florida,
Maryland, North Carolina, Massachusetts, and Rhode Island; it
was 5 cents or more per capita in 38 States; in 10 States, the appro-
priation was less than 5 cents per capita, and Iowa was at the bottom
of the list with only 2.4 cents per capita. The average for the 48
States was 9 cents. An increase in Iowa to 5 cents per capita should
therefore be a very reasonable suggestion. This would give an
annual appropriation of $125,000.

I shall use this modest, reasonable sum as a basis for the minimum
total appropriation and consider a budget of this total divided into
the necessary divisions in proportion to their importance and the
dividends that may be expected from such expenditures in life
saving, disease prevention, and health promotion.

I deem it wise to request the minimum of 5 cents per capita instead
of the larger sum which Iowa should appropriate, because any reason-
able legislature, in the face of the figures, would be inclined to grant
this sum at the first request. After reorganization is effected and
results are apparent, larger appropriations more nearly approaching
the average in other States will follow. The present appropriation
has been raised slightly from 2.4 cents in 1925 to almost 3 cents in
1930, and so the increase to 5 cents suggested is a very small sum for
a purpose of such paramount importance as health.

1178090-30-2
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DIVISION OF ADMINISTRATION

In the central office of most State health depaxtments there is
placed the clerical work incident to the administration of the depart-
ment. This activity has to do with records and files, personnel and
accounts, purchasing, etc. It is usually classed as a bureau or divi-
sion of administration, although various other titles are used. In
some States certain functions ordinarily discharged by special divi-
sions are carried on in the division of administration. In 22 States,
including Iowa, all department activities in public-health education
are placed in this division. In departments not completely organized,
new activities are often carried in this division until they grow
sufficiently to warrant creation of a special division.
The amount of money spent and the percentage of the total

department budget, therefore, varies greatly in the States. In the
large, well organized departments, a smaller percentage of the total
appropriation is spent for administration than in the States incom-
pletely organized.

Probably not more than 15 per cent of the total should be spent
for administration. Well organized States such as Massachusetts,
Ohio, Alabama, and Maryland, spend less than 10 per cent for
administration, while incompletely organized States such as Wyoming,
Vermont, Maine, Arizona, and Iowa spend more than 40 per cent of
the total appropriation for administration. This is because the total
appropriation is low and, as indicated above, many activities are
carried in this division which are charged to special divisions in other
States.
On a per capita basis Iowa spends less for health than any other

State in the Union. With increased total appropriation and better
organization by forming the necessary new divisions, Iowa, instead
of spending 40 per cent of the total, would allot probably less than
15 per cent for administration.
The division of administration will probably for some years be

obliged to carry activities which have not developed sufficiently to
warrant a special division. Such public health education activities
as the department is able to undertake will have to be handled by
the commissioner in his general office. He can have a committee
of the proposed public health council to advise with him and cor-
relate other public health education work with his. This cofn-
mittee should include:

The superintendent of public instruction.
The dean of the college of medicine, University of Iowa.
The director, extension division, University of Iowa.
The director, extension division, Iowa State College (Ames).
The executive secretary, Iowa Tuberculosis Association.
The president State teachers college, Cedar Falls.
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The collective amount of public health education by organizations
represented by the above committee is enormous. If the commis-
sioner can coordinate and encourage expansion of this educational
work on sound lines, he will achieve much more than he can by
attempting to secure large sums for public-health education.

DIVISION OF VITAL STATISTICS

While the personnel engaged in vital statistics is small, it is a
clean-cut unit and should be made an independent division with
more space and one additional clerk.

DIVISION OF COMMUNICABLE DISEASES

Control of communicable diseases is the oldest activity of health
departments. The first boards of health were created for the purpose
of preventing and suppressing epidenucs.
Advances in knowledge of epidemiology and preventive medicine

have made possible standardization of procedure and method so
that control of these diseases in the States more advanced in public
health work has become a matter of routine. Maternity and child
hygiene and other newer and less developed activities have assumed
greater importance and urgency with most administrators, although
the control of communimable diseases is far from satisfactory and
still a major problem in all departments.
Twenty-five States have well organized divisions with one or more

full-time epidemiologists employed. In 12 States there is no special
activity other than such part of his time as the State health officer
can give. Iowa was in the latter class until this year, when a full-
time epidemiologist was employed.
A department properly organized, with a proper sense of propor-

tion and a reasonable amount of total appropriation, would prob-
ably allot not more than 10 per cent of this total to conununicable-
disease control. Before the development of child and maternity
hygiene and county full-time health departments, there was a tend-
ency to overemphasize communicable diseases. A keener sense of
values now prevails and larger sums are now allotted to maternity
and child hygiene, county health organization, and other activities
which promise greater dividends in health promotion and disease
prevention.
In a small, growing department, venereal diseases and tuber-

culosis are best handled in the communicable-disease division. Even
in the larger, more highly developed States, the trend is toward
reducing these activities from division rank to sections in the com-
municable-disease division. In Iowa these activities, tuberculosis
and venereal diseases, can be handled effectively by one full-time
man, either the director of the division of communicable diseases or
an epidemiologist subordinate to him.

1591 July 11, 1930
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DIVISION OF LABORATORIES

The laboratory situation is somewhat complicated because the
laboratories are housed in the college of medicine at Iowa City
and appropriations for their maintenance are made direct to the
uniyersity.

aIh&y consist of three units, each well equipped and with adequate
trained personnel. To duplicate these three units, bacteriological,
serological, and water-sewage laboratories would be folly at this time.
The personnel alone would cost over $25,000 per year, supplies and
equipment $6,000 more, so that over $30,000 would be necessary
for running expenses, without considering the cost of rented quarters
and installation of equipment similar to that which now exists at the
university.
A schedule of salaries and current expenses to do the work of the

department now done by the university would be as follows:
Director - _ s5, 000
1 chief bacteriologist -___--__________________--______-____ 2, 700
1 assistant bacteriologist ____------------------___ -___ 1, 800
1 assistant serologist -_-------- _---------- 1, 320
1 media technician - __ 1, 620
1 technician bacteriologist - 1, 200
2 techniciams at $960- -_--_____----_______------___-___-_-__ 1, 920
2 water analysts -_---------------------------------_-_ 3, 280
3 attendants -_-- __------_ --_____- 2, 880
3 stenographers and clerks -_--___--_--_ --_-_-__-_-_3,000

Total salaries - _ 24, 720
Supplies and equipment -__--- ------- 6,000

Total--_--------___--__--__ ----_ --_30, 720
To carry this work the university receives an appropriation of

$14,550 for the bacteriological laboratory and $17,250 for hygiene and
preventive medicine. It uses all of the bacteriological laboratory
appropriation and a considerable part of the hygiene and preventive
medicine appropriation to perform this work. A fee of 50 cents for
eaeh Wassermann examination enables them to avoid a deficit.
Fees are also charged for water examinations, but these go directly
into the State treasury. This arrangement should be continued
until proper quarters to house the entire department of health are
available in the proposed new State office building. It should be
understood that this is a temporary arrangement, that these labo-
ratories are aia integral part of the department of health, and that they
should be transferred to the department of health when that depart-
ment is ready for them.

This arrangement should be continued temporarily for reasons of
economy and expediency. There are certain disadvantages which



can be partially obviated. The professor of preventive medicine
and hygiene of the college of medicine should be appointed, with the
consent of the university, as director of the laboratory division of
the State department of health. He would then be an official of the
department and could ensure prompt service and reports to the
department. A part of his salary, at least one-half, should be paid
by the department of health as soon as funds are available.
The system of collecting fees is bad in principle and does not work

well in practice. As soon as additional funds are available, all fees
should be abolished and only free service rendered.

DIVISION OF PUBLIC-HEALTH ENGINEERING

This division is now well organized and is doing creditable work as
a smooth-running unit. Its budget now is $22,500. The director
and his first assistant are underpaid. A large amount of work is
done under the State stream pollution laws. It would be wise policy
to separate to some extent the stream-pollution work, which directly
affects public health, from that which is done to protect fish life, or
for esthetic reasons, and the energies of the division should first be
concentrated upon its primary objective, the prevention of disease.
It is good policy and saves money for the State to have the engineers
do work for other departments of the State government. It avoids
the cost of setting up duplicating machinery; but this work must be
secondary to the primay disease-prevention function and should be
financed from other funds than those appropriated for public health.

It would seem advisable to have a stream-pollution board created
by act of legislature, consisting of the commissioner of health, the
conservation of fish and game commissioner, and other officials
directly interested in phases of stream pollution other than health.
This board could apply the law in such cases, leaving executive action
in cases affecting health in the hands of the commissioner of health.
Such a board could also secure the financing, from funds other than
those of the health department, of projects not affecting the public
health.
In so far as possible, milk-control work shoul0be initiated and when

funds are available, a system of inspection of pasteurizing plants put
in effect. Milk production activities are now exercised by the dairy
and food division, department of agriculture. The supervision of
milk production on the farm belongs to the department of agriculture;
but in marketing milk to the consumer, the disease menace is the
concern of the health authorities. Milk epidemics have occurred
and in some instances from milk alleged to have been pasteurized.
In the correction of faulty design of plans or careless operation,

the engineering division has a useful function.
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DIVISION OF CHILD HYGIENE

The greatest possibilities for prevention of disease and the promo-
tion and conservation of health lie in the division of child hygiene.
This division should be the most important division m any health
department. Forty-two States have child hygiene divisions in their
health departments. Iowa, with five other States, has no child
hygiene division in the health department. Because of this lack,
Federal funds under the Sheppard-Towner Act were matched with
funds of the University of Iowa. The work done by the university
medical school was largely educational and covered maternity and
infancy only. Federal aid has been discontinued and a new start
must be made by creating a division of child hygiene in the depart-
ment of health.

In order to avoid too many divisions, public health nursing, as
in many other States, should be a section in the child hygiene division.
There are over 200 public health nurses in Iowa. Their supervision
by a central authority is essential to obtain the best uniform practice.
The department of health has been unable to furnish this leadership
and supervision. The Iowa Tuberculosis Association has been
doing this work for the department and has even loaned a very com-
petent nurse part time to the department to exercise this supervision.

This supervision is an official function and can be exercised by
any unofficial body only temporarily. A competent nurse should be
placed on full-time duty in the child hygiene division of the health
department to act as an assistant director of child hygiene and
State supervisor of public health nurses.

DIVISION OF COUNTY HEALTH WORK

With the responsibility for the health of the State as a whole, it
becomes a matter of vital importance to the State health department
as to what type of organization exists and what shall be the local
unit of organization. In the New England States the local unit is
the town or township. This unit of government was a necessity in
the days of bad ro%ds and difficult communication. Where every
township has a board of health, it means that these boards are
merely nominal and function only where State personnel is in almost
daily contact with them. In small States with good roads a system
of State district health officers with liberal use of other State personnel
makes the best of a bad situation for public health resultant from
using the township as a unit.
The county is the logical unit of government in most States of any

size, and the trend toward organization of county health boards with
full-time health officers is very decided. The county health board is
almost as bad as the township board if the county health officer is
not a full-time official.
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Experience has proved that the best type of organzation in a
State such as Iowa is to organize and develop county health depart-
ments with a full-time county health officer in charge. In 1915 there
were only a dozen county health departments organized on such a
bagis, while to-day there are over 500 full-time county health officers
operating.

It is much better to develop full-time county units even if the
response is slow, than to build up a large State machine which would
destroy local initiative for the sake of gaining a temporary advantage.
Except in the New England States and in Illinois, Wisconsin, and one
or two others the county is the only. unit functioning on a state-
wide basis that has the power to levy and collect taxes and to make
expenditures for public health.
The permissive county health law passed by the Iowa Legislature

in 1929 now makes possible the organization of Iowa county health
departments with a full-time county health officer in charge. This
makes it necessary for the State department of health to have a
division of county health work. No additional funds for health work
can be secured before 1931, but an officer of the United States Public
Health Service has been detailed for one year to assist the State in
organizing full-time county health units. The greatest progress in
Iowa's health history will be made in the next five years because of
the possibilities of county health organization provided the legislature
votes a modest sum for county health work.

PROPOSED HEALTH DEPARTMENT BUDGET FOR THE NEXT LEGISLATURE

ADMINISTRATION DIVLSION

uommisSloner----------------------------
Chief clerk
Secretary - -----------------------

Stenographer
Bookkeeper _--
Janitor clerk
Travel expense, general
Registrar of examinations
btenograper .-
2 clerks, part-time ---------

$5.000
400

1,500
1,200
1,200
1,200
3,000
2400

1, 200
800

21, 100

VITAL STATISTICS DIVION

Assistant registrar-----4-------- $2 400

Stenographer ------------ 1,200
4 clerks, at $1,200-------------------------- 4,800

8,400

LABORATORY DISION

Director, part salary -$----------------- ,500

3,500
(All other salaries paid by the university.)

COMMUNICABLE DISEASE DIVISION
EpI -o-t-------------------------------

Epidemiologist-------- ------

Morbidity clerk.
1 stenographer-
1 biologles clerk
1 janitor clerk
Travel epidemiologist
Tuberculosis
Contingent fund-

PUBIUC-HEALTE ENGINEERING DIVISION

Chief engineer $4, 500
1 assistant engineer 3,000
1 assistant engineer -2, 000
1 junior engineer -1,800
1 chemist -2, 400
1 stenographer- 1,200
2 part-time inspectors -900

Travel 6,000
Laboratory equipment- 500
Motor transport -600

2%90

$4,500
4,000
1, 0N
1, 200
1,200
1,200
1, 800
4,000

4,000

29,400

"jLV A -- -- - -- - -- -- -- - -- -

._

-

-
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CAIL EYO IKI DIVIOX 1 clerk----- -------........... $I.201
Travel6.000

Asistant director, supervisor of nurses- 3,600 2L 00
2publioWalth nures ,800 SUMMARY
I stnographernographer---- 1,50
Travel - 6,000 Division of administration - $21,100

Division of vital statistics -8,400
19.800 Division of laboratories -3, 00

COUNTY HEALTH WORK DIVISION Division of communicable diseases- 29,400
Division of public health engineering- 22,900

Director - $4, 500 Division of child hygiene -19,800
Assistantdirector -3,600 Division county health work-21,600
2 public-health nurses -4,800
1 stenographer -1, SO Total budget-12, 700

SUMMARY AND CONCLUSIONS

Briefly, the chief recommendations are four-two in Section I and
two in Section II. There are many minor changes suggested, and
matters of detail have purposely been omitted; these will be cared
for automatically by establishing the four fundamental recommenda-
tions in Section I.

Section I-Outside agencies.-1. Formal declaration of policy by
the State medical society accepting the following problem as their
collective obligation and pledging themselves to bring about the
desired activity of county medical societies as rapidly and as thor-
oughly as possible.

Problem: How can adequate medical, surgical and preventive
advice and treatment be made available, within easy reach of all
citizens, at a cost within their ability to pay?

2. The appointment of a special public health advisory council
by the governor for the purpose of coordinating all public health
activities in the State in one comprehensive public health plan.

Section II-Organization of the department.-1. The establishment
of a division of child hygiene in the State department of health.

2. The establishment of a division of county health work in the
State department oE health.
The two chief recommendations following Section I will afford

the sound foundation for a comprehensive joint plan, and the two
recommendations following Section II will furnish the State depart-
ment of health with the necessary machinery for carrying out such
a plan in detail.

It has been the writer's guiding principle not to disturb activities
already developed, by transfer to other departments, but to accept
these developments as assets, leaving them in situ and-devising means
for their utilization by the creation of a special public health advisory
council. This is consistent with the statement, made earlier, that it
matters little by whom the work is done. The important thing is to
have it well done by some agency. One of the common defects of
State health departments is a lack of contact between the center
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(State health department) and the periphery (local heslth units).
This can be remedied in two ways:

1. By building up a big State inachine, with liberal travel allow-
ance to maintain frequent contact; and

2. By developing local units in strategic points and ultimately
in every county which will maintain constant touch with the central
body, the State department of hec Ith.
For reasons already explained, the first met-hod, so far as Iowa is

concerned, would be a great mistake. It, would kill local inMtiative
the very thing we must encourage and develop if we hope for perma-
nent success.
The second method, development of fuil-time county health depart-

ments, is t-he only one that should be considered. There are many
counties which ar ready and anxious to begin such organization.
I should not be surprised if seven or eight counties were so organize
within a year. With siich a beginning, showing examples of method
and cost, other counties will follow rapidly, provided the organized
medical profession justifies the faith reposed in them by energetically
attacking their problem and actively participating in county health
organization.

EXPERIMENTAL STUDIES OF WATER PURIFICATION

IV. Observations on the Effects of Certain Modifications in CoaguIation-Sedi.
mentation on the Bacterial Efficiency of Preliminary Water Treatment in
Connection with Rapid Sand Filtration

By H. W. STREETzn, Sanitary Engineer, United States Public Healh Service

B. OBBERVED EIFFECT OF CERTAIN MODIFICATIONS IN THE CONDI-
TIONS OF COAGULATION

The first sectio'n of this report1 dealt with the results of a series of
observations, made at the experimental water purification plant of
the Public Health Service at Cincinnati, on the effects of the bacterial
efficiency of coagulation-sedimentation produced by variations in the
nominal period of sedimentation ranging from 3 to 12 hours. In the
second section of the paper, here presented, it is proposed to describe
some observations, made at the same experimental plant, of the
effects on bacterial efficiency resulting from certain modifications in
the conditions surrounding the coagulation process as ordinarily
practiced in connection with rapid sand filtration. These observa-
tions will be discussed under the following three headings:

(1) The relative bacterial efficiencies of single-stage and double-
stage coagulation.

ISa Pu%c Hlth Rp-orts, vtJ. 41, No. 27, July 4, 1931, pp. 1521-156.
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(2) Relative bacterial efficiencies observed coincidently with varia-
tions in the pH of the coagulation reaction.

(3) Relative bacterial efficiencies observed with varying amounts of
coagulant added to the raw water.

RELATIVE BACTERIAL EFFICIENCIES OF SINGLE-STAGE AND DOUBLE-
STAGE COAGULATION

In the purification of highly turbid river waters such as are found
in the great Mississippi River Basin, the advantages of double-stage
preliminary treatment of such waters prior to their filtration have been
recognized for many years. As originally developed in the design of
the Louisville and Cincinnati filtration plants, this kind of treatment
consisted of a primary stage of plain sedimentation, in large basins
providing two or three days of retention, followed by a secondary
stage of coagulation-sedimentation in smaller basins of a few hours'
capacity. The primary stage was intended mainly to serve as a means
for removing the coarser suspended matter more readily capable of
subsidence, thereby reducing the burden imposed on the coagulation
process and incidentally effecting economies in the amounts of
coagulants required.
More recently, at a number of plants originally equipped with

primary plain sedimentation basins, coagulation has been added to
this primary stage of treatment, thus providing two separate stages
of coagulation-sedimentation in series with each other. The purpose
of this modification has been mainly that of increasing the bacterial
efficiency of filtration plants treating highly polluted raw waters, such
as are found in some zones of the Ohio River and, secondarily, of
aiding in the clarification of such waters during periods of high
turbidity.
In order to observe simultaneously the relative efficiencies of single-

stage and double-stage coagulation, as applied to the same raw water,
and, in addition, to compare the results obtained from the single and
double stage treatment under approximately parallel conditions with
respect to sedimentation period and amount of coagulant added, a
series of experiments, covering a period aggregating about eight
weeks, was undertaken in the autumn of 1926.
In these experiments the same basin arrangement was used as in

the Series A observations described in the preceding section of this
report (see Table No. 1), the first stage of sedimentation having a
nominal period of 3 hours and the second one of 6 hoiu, the total
period for water passing through both stages being 9 hours. In all
these tests approximately two-thirds of the total amount of coagulant
added to the water was introduced prior to the first stage, and the
remaining one-third was added between the first and second stages,
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this procedure being in line with current practice in doubletage
coagulation.
The averages of the results of the expenments, divided, first, into

two series, "A" and "B," according to the total amounts of coagulant
added to the water, and further subdivided into three groups accord-
ing to the numbers of raw-water bacteria occurring on different days,
are given in Tables 4 and 5, the former being based on the 24-hour
370 C. agar counts and the latter on the B. coli index data. The
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FIGURE 7.-Comparative residual percentages ofraw-water bacterial counts

(24 hours, 37° C.) observed in applied and filteed effluents, with single
and double stage coagulation-sedimentation, respectively, corresponding
to raw-water counts falling within specified ranges. (Plot of data given
in Table 4)

comparative residual percentages of bacteria observed in the "ap-

plied" and "filtered" waters with single and double stage treatment,
respectively, as given in these two tables, are illustrated graphically
in Figures 7 and 8.
On referring to these tables and charts, it will be noted that, with

two exceptions in the B. coli series, the indicated efficiency of removal,
both of plate-growing bacteria and of B. coli, was consistently greater

Raw water baetuili1 j 0,o0i- Ov_r 10 - i-0.00o - Otar
oo I Lx>OOO as.0'co ".1OOD 2o.000 *5 000 as ,o0o
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in the effluent of the second stage of treatment than in that of the first
stage. This result would be expected, in view of the longer period of
sedimentation to which water passing through the two stages was

I.O 10.001 Over
10,000 100.000 100,000

I

I

A0 11 021

0 poQblo-stge Coag'n _ 84'n.

FIGURs 8.-Comparative residual percentages of raw-water B. coli observed in applied and flltered
effluents, with single and double stage coagulation-sedimentation, respectively, corresponding to
numbers or raw-water B. coli falling within specified ranges. (Plot of data given in Table 5)

subjected, together with the fact that before entering the second stage,
it received an additional quantity of coagulant, amounting to about
50 per cent of that introduced initially.

1600

9--.M380 Coagla 110sing, -1 sed,
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TABlL 4.-Cenparative average bacterial counts, 24 hours, 370C., in applied and
jfleredejluents,with single and double stage coagulation-sedimentation, respectively,
corrCSp0ldlUf to ra-fwater counts falling within specified ranges

A. ALUM LESS THAN 3 G. P. 0.

Turbidity Bactial count, 24 hours, 370 C.

Stages
Raw-water count tae | Sof Alum, Applied Per c. c. Per cent ofRaw-watw couunt.rpnge.raw

CtiWn9.P. .
p.m.P. P. p.m.P cent Raw A Fil- Ap- Fil-P.P.M.ofm Raw pHed tered pied tered

0-10,000 ----------------- 21 190 15.0 7.9 7, OCO 1,450 150 20.5 2. 1
D 2 1 190 5.0 2.6 7, 0e 1,000 104 14.2 1. 5

10,001-25, 000--- 2. 2 212 41.0 19.3 15,600 4,210 419 27.0 2.7
D 2 2 212 16.0 7.5 15,C00 2,120 316 13.6 2. 0

over 25,000-8 2 7 348 4 0 13. 8 66,300 14 400 4,030 21.7 6. 1
D 2. 7 348 19.0 5.5 66,300 10,500 1,990 15.8 3.0

B. ALUM GREATER THAN 3 G. P. G.

0-10,000. S-- 3. 8 331 8.0 2.4 7,340 616 67 8.4 0 91
D 3.8 331 3.6 1.1 7,340 550 58 7.5 .79

10,001-25,000S 8 3. 7 270 7.0 2.6 13,900 2,280 336 16.4 2 4
D 3. 7 270 4.3 1.6 13,900 1,710 214 12.3 1.5

Over 25,000 -S 4.0 226 9.0 4.0 48,400 6,020 1,220 12 4 2 5
D 4.0 226 4.3 L9 48,400 4,540 760 9.4 1.6

1 S=Single.stage coagulation-sedimentation; D=double-stage coagulation-sedimentation.

TABLE 5.-Comparative average B& coli indices in applied and filtered effluents and
single and double coagulation-sedimentation, respectively, corresponding to raw-
water indices falling twithin specified ranges

A. ALUM LESS THAN 3 G. P. G.

Turbidity B. coli index

Raw-water index Of Alum, Applied Per 100 c. c. Per cent of
rasgegu . p.g.. rawlation Raw,

P.P. m. Per cent Raw Applied Filtered Ap- Fil-of raw pidtered

0-10,000- 8 2.1 173 23.0 13.3 8,640 4,750 44 55.0 Q 51
D 2.1 173 .0 3.5 8,640 2,120 44 24. 5 .51

10,001-100,000-_-____ 8 2.2 242 38 0 15. 7 38,500 7,360 460 19.1 1.2
D 2.2 242 15 0 . 2 38,500 4,940 132 12.8 .34

Over 100,00L-___ 2.6 331 42.0 12 7 1,880,000 374 000 26,400 19.9 1.4
D 2.6 331 17.0 5.1 1,880,000 242, 000 4,300 12.9 .23

B. ALUM GREATER THAN 3 0. P. G.

0-10,00 --|-. 3.6 287 9.0 3.1 8,650 1,220 7.6 14.1 0.09'
D .3.6 287 4.0 1.4 8,650 550 9.6 .4 .11

10,001-100,000 - 5L-1 3.8 | 337 6.5 1 9 42,100 3,540 150.0 8.4 .36
D 3.8 337 3.7 1.1 42,100 1,930 1 &0 4.6 .0O

Over 100,000 -.-|-- 4.0 226 8. 7 3.8 336,000 51,400 1,020.0 15.3 .30
D 4.0 226 4.3 1L9 336,000 35,600 310.0 10.6 .09

* S=Siglestage coagulation-sedimentation; D=doublestage coagulation-sedimentation.
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In the foregoing connection, evidence as to whether administration
of the coagulant on a "split feed" basis, as in the doublestage treat-
ment, yielded higher bacterial efficiencies than did the addition of the
total amount prior to the first stage, is afforded by a comparison of the
figures given in Tables 4 and 5, with a coagulant dosage less than 3
grains per gallon, with corresponding results given in Tables 1 and 2,
respectively, as derived from observations made with the same period
of sedimentation (nine hours) and with approximately the same
average numbers of bacteria in the raw water. Such a comparison is
permissible, as all the conditions, including the average amounts of
coagulant added, were approximately the same in the two series of
observations, with the single exception of the method of applying the
coagulant. In the series given in Tables 1 and 2, all the coagulant was
added prior to the first stage, whereas in that given in Tables 4 and 5
it was divided as above described.
The results of such a comparison, which are given in Table 6,

indicate that the divergence between the bacterial efficiencies obtained
with the two different methods of adding the coagulant was so small
as to show no well-marked gain in efficiency resulting from the use
of the split-feed method of coagulation, a slight advantage in favor
of the single-feed method being evidenced, in fact, by the preponder-
ance of lower bacterial residuals observed in this series.

TABLE 6.-Comparison of residual percentages of raw-water turbidity and bacteria
observed in the applied and filtered effluents, after single-stage and double-stage
coagulation-sedimentation, respectively, but with the same total period of sedimenta-
tion (nine hours) in each case, and with approximately the same average numbers
of raw-water bacteria

[Comparison of figures given in Tables 1, 2, 4, and 5]
PLATE COUNTS (24 HOURS, 370 C.)

Per cent of raw water

Average
Stages of coagulation raw-water Bacterial count in-

count Turbidity
in applied

Applied Filtered

Single 7,030 2. 0 1. 4 2 0
Do ---------------------------------------------- 7,060 2.614.21.5
Single 12,900 5. 9 22.0 1.9Double-______ 15,600 7.5 13.6 2. 0

Single -65,800 4.4 11.0 2 4
Double - 66,300 5.5 15.8 3.0

B. COLI INDEX

Sie 8,520 2.6 20.2 0.36
Double 8,640 a 5 24.5 .51
Single 33,900 4.2 1&3 .26Double--------------------------- --- ---- ------- 38,500 L 2 12.8.34
Single _---- ------------- 775,000 4.2 12.7 .31
Double-- -- ------------------------ 1,880,000 6.1 12.9.23
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The foregoing observations would appear to signify that, in the
case at hand, the greater bacterial efficiency resulting from double.
stage coagulation-sedimentation was due more largely to the longer
sedimentation period and to the larger total amount of coagulant
used than to the division of the coagulation process into two separate
stages. The slight superiority shown by single-stage sedimentation,
when preceded by the addition of approximately equal amounts of
coagulant and carried over the same nominal period of time, suggests,
in fact, that the increased time during which the water treated was
subjected to the influence of the entire mass of coagulant added to it
represents a small advantage of this method over double-stage treat-
ment, all other conditions being the same. Although this conclusion
may seem at variance with that which might appear to follow from
recent experience with double-stage coagulation at a number of full-
scale filtration plants along the Ohio River, where a marked improve-
ment in over-all bacterial efficiency has resulted from adoption of
the double-stage method of treatment, the two conclusions may be
reconciled to a large extent by noting that, in the instances cited, the
addition of a primary stage of coagulation has been accompanied by
the introduction of a longer period during which the water treated
has been subject to the action of subsidence under the influence of a
coagulant. Under these circumstances, an improvement in efficiency
such as that observed, from a comparison of the relative performance
of a plant before and after double-stage coagulation was instituted,
would be expected, in view of the results of the foregoing experiments.
RELATIVE BACTERIAL EFFICIENCIES WITH VARIATIONS IN THE pH OF

THE COAGULATION REACTION

In the recent literature of water purification increasing recognition
has been given to the importance of hydrogen ion concentration as a
factor in the speed and effectiveness with which the coagulation of
water is accomplished. In this connection the studies of Theriault
and Clark,2 Miller,3 Hatfield,4 Baylis,5 Wagner and Enslow,6
Catlett,7 and others, have been of fundamental value in defining the
optimum zones of pH8 within which precipitation occurs in water
treatment and in pointing out some of the physical and chemical
conditions modifying the phenomenon.
As regards coagulation with salts of aluminum, which are most

widely used in water purification, Hildebrand, Blum, and other investi-
_Pub. Health Rep., vol. 38, p. 18
'Pub. Health Rep., vol. 38, p. 18L5.
lour. Ind. & Eng. Chem.,vol. 14, p. 1038.

'Jour. Am. W. W. AChm., vol. 10, p. 385 (May, 1923).
'Jour. Am. W. W. Assoc., vol. 9, p. 373 (May, 1922).
' Jour. Am. W. W. Asoc., vol. 11, p. 887 (auly, 1924).
7It is cutomary to express the hydrogen ion concentration In terms of the reciprocal of the logarithm of

such concentration: thus,

pH= g(

1603
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gators have shown that aluminum hydroxide is precipitated to some
extent at pH 4.0 and most completely precipitated at pH 6.5 to 7.5,
being completely dissolved at pH 10.0 or 11.0.9

Theriault and Clark, working with water of low and varying
buffer strengths, found that the optimum zone for alum coagu-
lation falls between pH 5.0 and 6.0, centering around 5.5, and that
the width of this zone increases with the buffer strength of the
water treated. Catlett confirmed this finding in a study of the
relatively soft waters of North Carolina. Miller showed that the
pH zone in which aluminum is precipitated most completely is
dependent on the acid ions present and that a definite relation
exists between the amount of anion per gram of "floc" and the
anion concentration of the solution in which precipitation occurs.10
From the work of the foregoing investigators, Ellms 11 concludes

that the successful coagulation of water with alum requires (1) a
certain minimum quantity of aluminum ions, (2) an anion of high
coagulating power, and (3) such an adjustment of the concentration
of hydrogen ions as will produce the optimum conditions for floc
formation. He also notes that "flocs" obtained from the precipi-
tation of iron salts do not dissolve at higher pH values; hence less
careful adjustment of the hydrogen ion concentration is required in
this case.
During part of the year 1926 a favorable opportunity existed,

in connection with the experiments recorded in this paper, for ob-
serving the comparative bacterial efficiencies of coagulation-sedi-
mentation under varying conditions of pH, with all other con-
ditions held approximately constant except the bacterial content
of the raw water, which was not subject to control within narrow
limits. In addition to routine observations covering the middle
ranges of pH, such as ordinarily occurred in the operation of the
experimental plant, two series of controlled tests were made, in
which the pH of the coagulation reaction was adjusted to embrace
values ranging from 5.4 to 7.3. In one series, divided into several
"runs" each covering a period of a week, the pH was increased
daily by an amount sufficient to carry the observations for a given
week over a predetermined range. In the other, occupying several
weeks, the pH was held constant throughout each week and changed
from week to week.
The results obtained from the former of the two series were not

satisfactorily clear-cut, owing to lag effects produced by the daily
changes made in the pH. When combined with the results of the

I Ellms, J. W.: Water Purification, 2d edition, p. 427.
tO Buswell, A. M.: Chemistry of Water and Sewage Treatment. Am. Chem. Soc. Monograph Series,

pp. 168-168
11 Eums, T. W., loc. cit., p. 430.
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other series, and with those of the longer period of routine observa-
tions, they served a useful purpose, however, in supplementing tests
made at the more extreme ranges of pH. For analysis, all of the
material obtained from the two series of experiments was combined
with that of the routine observations.
The statistical treatment given the combined material consisted

of classifyng the daily results, first, according to variations in pH
and, second, according to variations in the bacterial content of the
raw water, in order to determine the extent to which each of thess
two factors, considered separately, might influence the efficiency of
bacterial removal. The primary classification consisted of separating
the material into groups according to pH values falling into the

I.1 I I ..I1. I I I , I

30 P 5 7@ X. hst.rIsl Conot'

20 /

$10/

,, 1.4.6.5 6.6-5.. 5.6 .9 6.0-6.1 6.4.3 6.4-6 6.6.? 6.6-6.9 7.0-7.1 7.8-.3
33 OFP'LUZD 1A3

FIGURE 9.-Relation between pH of coagulation reaction and residual percentage of turbidity and
bacteria in applied water

ranges, 5.4-5.5, 5.6-5.7, etc., up to a maximum range of 7.2-7.3.
Each one of these groups of data was further divided into three
subgroups according to raw-water bacterial counts falling within
the ranges, 0-2,500, 2,500-10,000, and over 10,000. All of the
results falling into each primary group and each subgroup were
averaged separately and tabulated.
The results of the primary separation of the data according to pH

values are given in Table 7 and illustrated graphically in Figure 9,
in which the residual percentages of turbidity, 370 C. bacterial
counts and B. coli observed in the applied water (i. e., after coagula-
tion-sedimentation) have been plotted against the corresponding
pH values of the same water. The general trends of the three

1178090 3
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curves are very similar, indicating that changes in pH affected in
approximately the same degrees the removal of turbidity and the
two classes of bacteria enumerated. All three curves, with minor
fluctuations, follow a fairly level trend up to the pH range 6.8-6.9,
where they show a sharp upward break. It thus would appear that
the efficiency of removal was not influenced markedly by variations
in pH between values of 5.4 and 6.9, but fell off decidedly with
pH values exceeding 6.9.
TABLE 7.-Average residual percentages of turbidity and bacteria observed in applied

water, coincidentally with pH values faUing within specified ranges (April 1, 1926-
March 31, 1926)

Applied
water,
pH

range

.1* -

Pent Agar, 370 C. Per B. colt Index Perplient E lidpa°cent cent
of Of of
ra, A-raw, Ap w
ap- Raw Aplie raw, Raw raw,"P

piled plied d pil api

6.4-5.5 1 16.4 2.39 142 24 16.9 2,430 387 15.9 4,600 280 6.1
6-F5.7 3 12.4 2.29 0.44 157 39 24.8 3,200 541 16.9 5.500 1,440 26. 2
5.8-5.9 8 18.8 2.89-- 124 18 14.5 5,700 945 16.6 17,500 3,530 20.2
6.0-6.1 16 22.9 2.94 .87 51 15 29.4 .7,740 1,500 19.4 24,800 4,870 19. t;
6.2-6.3 36 15.7 2.64 .66 105 18 17.1 8,080 1, 170 14.5 15, 700 3,400 21. b;
6.4-6.5 52 16.0 2.25 .89 110 21 19.1 5, 720 1,390 24.3 23,900 5,050 21.2
6.6-6.7 47 20.8 1.77 .81 138 20 14.5 12,100 2,320 19.2 61,900 7,740 12.5
6.8-6.9 20 11.8 1.83 .77 91 18 19.8 3,370 850 25.2 34,500 2,440 7.1
7.0-7.1 5 6.9 1.82 .80 20 10 50. 0 569 269 47.3 3, 060 1,090 29!. S
7.2-7.3 6 15.7 2.16 . C5 31 16 51.7 2, 000 728 36.4 2,240 1, 180 52.7

A somewhat different picture is presented by the more amplified
results of subelassifying the 370 C. plate count data according to raw-
water bacterial counts, as shown in Table 8 and, graphically, in
Figure 10. In referring to this chart, the general trend of the upper-
most plot (raw-water count 0-2,500) and, to a less extent, of the
middle plot (2,500-10,000) is upward.from the lowest pH range,
5.4-5.5. The trend of the lowest plot (raw-water count greater than
10,000) hardly can be regarded as significant in this connection, as the
observations for this group covered only a limited middle range of
pH values. It also is noteworthy that the effect of bacterial density
in the raw water on the efficiency of bacterial removal is shown veiy
clearly by the relative positions of the three plots, the efficiency
being consistently greater with higher bacterial densities.

Although the observations thus recorded did not cover a sufficient
range of pH values to show well-defined maxima and minima with
respect to removal efficiencies, they indicated quite clearly that the
efficiency both of turbidity and of bacteria removal was diminished
very decidedly when the pH value of the reaction approximated 7.0
or above, within the limits of the experiment, and that the efficiency
of bacterial removal tended to approach a maximum at the lower
ranges limited by 5.4 to 5.5. In the latter connection, it is of interest
to note again the conclusion of Theriault and Clark 12 that the most
effective coagulation in their experiments occurred at pH valuies
centering around 5.5.

2 Loc. cit.

I
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FIGURE 10.-Relation between pH1 of coagulation reaction and residual percentages of raw-water
bacteria observed in applied water, corresponding to averages of numbers of raw-water bacteria
falling within three specified ranges. (Plot of data given in Table 8)

TABLE 8.-Data of Table 7 further classified according to raw-water bacterial counts
falling within each range of pH values

[Bacterial counts, 24 hours, 37° C.]

Turbidity Bacterial count per Per cent of

C. C. raw

Num- T
Applied Raw-water ber Tem- Alum, Lime, Resid-
pH range count range f

g. P. g. P. g. Raw Ap- ual, R Ap- Fil- Ap- Fil-a plied per aw plied tered plied tered
cent

5.4-5.5 0- 2,500 1 16 4 2 39 142 24 16.9 2,430 387 8 15.9 0.33

5.6-5.7 0- 2,500 1 15 3 2.04 1. 03 79 48 60.8 1,690 522 62 30.9 3.7
2,501-10,000 1 15.3 2.25 228 39 17.1 5,920 774 86 13. 1 1.5

5.8-5.9 0- 2,500 3 17.3 2.78 137 20 14.6 1,670 502 53 30.0 & 2
2,501-10,000 5 19.6 2.95 116 16 13.8 8 120 1,210 118 14.9 1.5

.0-6. 1 0- 2, 500 5 17.9 2.52 .86 73 24 32.9 1,310 536 70 40.9 5.3
2,501-10,000 8 25.5 3.17-- 36 10 27.8 6,150 1,230 157 20.0 2.6
Over 10,000 3 24.2 3.02 55 14 25.5 23,500 3, 850 298 16.4 1.3

6.243 0- 2,500 18 12.6 30 .64 88 20 22.7 1, 580 513 42 32.5 2.7
2,501-10, 000 9 14.0 60 .74 156 20 12.8 4, 640 854 57 18.4 1.2
Over 10,000 9 23.8 3.35 89 13 14.6 24,500 2,810 283 11.5 1.2

6.4-6 5 0- 2, 500 16 10.1 2.23 .87 88 18 20.4 1,470 556 44 37.fl 3.0
2,501-10, 000 24 16.8 2.08 .96 103 22 21.4 4,720 1,340 106 28.4 2.2
Over 10,000 12 22.3 2.60 152 20 13.2 13,400 2,610 269 19.5 2.0

6.6-6.7 0- 2, 500 12 11.3 1.90 .74 45 19 42.2 1,430 595 14 41.6 .98
2,501-10, 000 12 20.9 1.56 1.13 105 20 19.0 5,390 1, 390 52 25.8 .96
Over 10,000 23 25.7 1.80 204 20 9.8 21, 200 3,700 298 17.5 1.4

6. 86.9 0- 2,500 13 8. 1.82 .75 32 17 53. 1 1,000 457 7.5 45.7 .75
2,501-10,000 6 16 4 1.57 .90 234 25 10.7 4,790 992 63 20.6 1.3
Over 10 000 1 26 5 3.42 4 4 100.0 33,400 5,750 790 17.2 2.4

7.0-7.1 0- 2,500 5 &69 1.82 .80 20 10 50.0 569 269 5.5 47.3 .97
7.2-7.3 0- 2,500 4 11.5 1.94 .67 31 18 58 0 968 577 21 59.7 2.2

2,501-10,000 2 1.4 2.62 .57 30 12 40.0 4,070 1,030 155 25.3 3.8
_ l .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I I I I- I I I I*
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RELATIVE BACTERIAL EFFICIENCIES OBSEItVED WITH VARYING AMOUNTS
OF COAGULANT ADDED TO RAW WATER

It has been generally recognized since the early days of water puri-
fication that within certain limits the efficiency of removal of sus-
pended matter and bacteria by rapid sand-filtration processes is
influenced very considerably by the densitv of floc formed by the
coagulant added to the raw water prior to sedimentation and filtra-
tion. For this reason it was considered as an important part of these
experiments to observe the extent to which the bacterial efficiency of
the various stages of treatment was influenced, if at all, by the addi-
tion of various amounts of coagulant.
The comparative observations herein recorded were made princi-

pally during a period of three years, extending from October, 1924, to
September, 1927, inclusive, both in connection with the routine oper-
ation of the experimental plant and on several special occasions, when
experiments occupying short-test periods of about a week, in each case,
were made with the single object of ascertaining the extent to whici
the bacterial efficiency of the plant was affected by variations in the
coagulant density. During the years 1928 and 1929, up to the tinme
at which the operation of the experimental plant was discontinued, a
few short series of tests were made, in parallel, with different amounts
of coagulant 13 added to the raw water. These latter tests were not
sufficiently extensive, however, to yield results of any material value,
except to confirm, in certain respects, those of the longer series made
during the years 1924-1927.

In making the special observations extending over weekly test
periods, the usual procedure consisted in varying the alum dosage in
three stages, generally in the direction of an increase, holding the
dosage constant at each stage for about one-third of the week (i. e.,
two days) and maintaining all other conditions of the treatment as
nearly constant as practicable throughout the entire week. Although
the turbidity and bacterial content of the raw river water remained
fairly constant throughout each test week, its uniformity in these
respects was disturbed occasionally by the effects of local rains, which
sometimes caused sudden increases in both of the constituents desig-
nated. Changes of this character doubtless caused irregularities in
the general trend of the results, as the efficiency of purification, and
notably that of preliminary coagulation-sedimentation, is influenced
very considerably by the density of turbidity and bacteria in the raw
water.14

I The coagulant used throughout these experiments was ordinary basic aluminum suphate, sucb as
ordinarily is designated as "filter alum." This material was purchased on standard specifications conform-
ing to those of the American Water Works Association.

14 See p. 1606; also Public Health Bulletin No. 172, Figure 25, p. 102, and conclusion (3), p. 227; also
Reprint No. 1114 from the Public Health Reports, Oct. 1, 1926, p. 15.
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The results of six fairly typical experiments, each extending over a
period of a week, are given in Table 9, in the form of averages for
each 2-day period in which the amount of coagulant added to the raw
water was maintained nearly constant. On comparing the residual
percentages of raw-water turbidity and bacteria with the average
amounts of alum, it will be noted that, with a few exceptions, probably
due in some cases to disturbances such as those above noted, and in
others to lag effects resulting from changes in the alum dosage, an
increase in the amount of coagulant added was accompanied by an
indicated gain in the efficiency of turbidity and bacterial removal, not
only after coagulation-sedimentation, but also, to a somewhat less
well-marked extent, after filtration.
More satisfactory evidence on these points was afforded, however,

by a statistical analysis of the combined results of the routine and
special observations extending over the 3-year period, October, 1924,
to September, 1927. In compiling these figures the daily average
results obtained during the period in question were classified succes-
sively in accordance with variations in three different factors, namnely,
(a) alum dosage, (b) raw-water turbidity, and (c) raw-water bacterial
content. The method followed consisted (1) in dividing the observa-
tions into four groups according to amounts of alum added to the raw
water falling within the ranges, 0-2, 2-3, 3-4, and over 4 grains per
gallon; (2) in subdividing each one of these groups into three sub-
groups according to raw-water turbidities falling within the ranges,
0-10, 11-100, and over 100 parts per million; and (3) in further sub-
dividing each one of the 12 groups thus obtained into another series
of subgroups according to raw-water bacterial counts (24 hours,
370 C.) falling within the ranges 0-2,500, 2,501-5,000, 5,000-10,000,
and over 10,000, or according to raw-water B. coli indices falling within
the ranges, 0-5,000, 5,000-10,000, 10,000-50,000, and over 50,000.
The figures thus obtained were totaled and averaged arithmeticallv
into a series of group averages, which afforded an index of the quality
of effluent produced at each stage of treatment under any given
condition with respect to alum dosage, raw-water turbidity, and
raw-water bacterial content, within the limiting ranges defined.
Although the observations thus classified covered a period aggre-

gating 382 test days, the number of observations falling into the small-
est of the three successive classification groups was so low in some
cases as to make the trend of the data very irregular. For this
reason it was considered advisable to recombine the data into two
series, both classified primarily according to alum dosage. One
series, then, was subclassified according to raw-water turbidity and
the other according to raw-water bacterial content, or B. coli index,
falling within the ranges above specified. From this procedure two
series of group averages were obtained, one showing the effect of
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varying amounts of coagulant on the quality of effluent produced
from raw water of low, medium, and high turbidity, respectively, and
the other the corresponding effect on the quality of effluent produced
from raw water of different ranges in bacterial content.
The results of the subclassification according to raw-water turbidity

have been summarized in Tables 10 and 11, the former showing the
bacterial qualitv of effluents expressed in terms of the 370 C. plate
count and the latter the corresponding quality in terms of the B.
coli index. In Tables 12 and 13 the results of the corresponding
subclassification according to raw-water bacterial content have been
summarized in a similar manner. In Tables 10 and 11, sections "D,"
the data originally subclassified according to raw-water turbidity,
have been recombined irrespective of turbidity, so as to show the
relation observed between alum dosage and bacterial efficiency,
regardless of raw-water turbidity or bacterial content.

TABLE 10.-Relation between amounts of alum added to raw water and efficiency of
bacterial removal, as observed within various ranges of raw-water turbidity

[Bacterial counts, 24 hours, 37° C.]

Average bacterial count per c. c. Per cent of raw in-

Raw |AppFied I Chlo1 Applied Fild Chlo.

red rinat tered rinated

A. RAW-WATER TURBIDITY: 0-10

02 -------------- 2 1.5 10 10, 00 4,250 313 51.0 39.0 2 9 Q 47
2-3 -------------- 10 2. 7 5 8,350 2 880 112 18.4 34.5 1.3 .22
34--------------- 6 3. 3 5 12, 900 2,440 232 12.7 18.9 L 8 .10
Over 4-0 _

B. RAW-WATER TURBIDITY: 11-100

2 -
- 76 1.5 42 10,100 3,320 321 24.0 32.9 3.2 0.24

2-3 --- 42 2.3 48 9,840 2, 750 431 39.0 28.0 4.4 .40
34 44 3.4 35 10,200 1,510 140 4.5 14.8 1.4 .04
Over 4 --- 4 4.4 68 2, 230 298 4 1.1 13.4 .18 .05

C. RAW-WATER TURBIDITY: OVER 100

02 53 1.6 296 10, 500 1,520 217 14.0 14.5 2.1 0 13
2-3 -91 2.5 275 9,630 1,800 349 & 7 1& 7 & 6 .09
3-4 -47 3.4 239 7,830 883 52 4.5 11.3 .66 .06
O(er 4 -7 4.5 236 4,040 251 11 .9 6.2 .27 02

D. ALL TURBIDITIES (COMBINED)

0-2 ---------- 131 1.6 144 10,300 2,590 279 21.0 25.2 2.7 0 20
2-3 ------------ 143 2.5 190 9,600 2 150 356J 19. 5 22.4 3.7 .20
3-4 -97 3.4 132 9,230 1,260 103 1 5.1 13.7 1.1 .06
Over4 -11 4.4 175 3,110 268 9I 1.0 8 6 .30 .03

1611



izy 11, 1930 1612

TALE 1I.-Relation between amounts of alum added to raw watr and efficiey of
B. coli removal, as observed twthin various ranges of raw-water turbidity

A. TURBIDITY: 0-10

Aver- Aver- Average B. coil index per 100 o.e. Per cent ot raw In-
Alum rage Num-

ag g ___________

grWnpe gaon er of aluem tur.
pains per gllon |results added, bidity, Raw pplied tHd Chpleo tered Chlo

0-2 _- 2 1.5 10 2,500 30,300 550 2.7 93.3 1.70 0.008
-3 ____--_--_ 10 2.7 5 43,700 13,400 19 2.3 30.7 .04 .005
-4 - - _ ____68. 3 6 122,000 11,200 174 1.1 9.2 .14 .001
Over4------- 0-----.------------- --------------------- .-----

B. TURBIDITY: 11-100

0-2 - 76 1.5 42 42,50 11,70 119 8.2 27.5 0.28 0.008
2-3 -42 2.3 48 31,300 8,000 92 5.3 25.6 .29 .017
3-4 -44 3.4 35 39,700 5,640 90 . 9 14.2 .23 .002
Over 4 -4 4.4 68 24, 100 2,340 16 1.0 9.7 .07 .004

C. TURBIDITY: OVER 100

0-2 -53 1.6 296 33, 00 3,200 184 5.6 9.5 0.55 0.017
2-3 -91 2.5 275 23,900 3,510 124 5.3 14.7 .52 .022
3-4 -47 3.4 239 19,500 2,080 34 1. 9 10.7 .17 .010
OvCr 4 -7 4.5 236 18,300 733 41 .2 4.0 .22 .001

D. ALL TURBIDITIES (COMBINED)

0-2 -131 1.6 144 38,700 8,430 152 4.5 21.8 0.39 0.012
2-3 -143 2.5 190 27,400 5,500 107 5.0 20.0 .39 .018
3-4 -97 3.4 132 35,000 4,280 68 1.3 12.2 .19 .004
Over4 -11 4.4 175 20,400 1,320 32 .5 6.5 .16 .002

TABLE 12.-Relation between amounts of alum added to raw water and efficiency of
bacterial removal, as observed within various ranges of raw-water bacteria

[Bacterial counts, 24 hours, 37 C.]
RAW-WATER BACTERIAL COUNT: 0-2,500

Aver-Aver- Average bacterial count per c. c. Per cent ofraw in-
Alu mne, Num- age avetr.Alumrange, Iber of alum

b ityi , I

gainspergallon results added. pbdity Raw APP1iedJ rhlte tered a

0-2 _---- 14 1.4 131 1,480 417 74.0 13 28.2 5B.0 0.088
2-3 _------- 47 1 5 133 1,630 331 14.0 1.3 20.3 .86 .080
3-4 -- 17 3.4 114 1,900 249 6.5 .9 13.1 .34 .047
Over -- 6 4.6 117 1,780 196 2.9 .8 11.0 .16 .045

RAW-WATER BACTERIAL COUNT: 2,501-5,000

0-2 - 37 1.5 78 3,750 06 580 1.0 24.2 L6 0.027
2-3 - 28 25 185 3,650 676 26.0 4.8 18.5 .71 .132
3-4 - - 25 1 3.4 182 3,570 403 18 0 .8 11.3 .50 .022
Over4 -3 4.3 157 3,860 298 2.7 .8 7.7 .07 .021

RAW-WATER BACTERIAL COUNT: 5,001-10,000
0-2 - - 30 1. *196 7,420 1,580 171.0 6.4 21.3 1 2.3 0.086
- - - 23 1 2.5 22 7,1001 1,450 99.0 55 20.4 1.4 .077
3-4 - 19 3.3 138 7,530 1,090 111.0 1.6 14.5 15 .021
Over4------- 2 4.2 375 7,440 442 39.0 1.7 5.9 .52 .023

RAW-WATER BACTERIAL COUNT: OVER 10,000

0-2 - 50 1.6 166 19,400 4,950 477.0 26.0 25.5 2.5 Q134
2-3 - - 45 1 4 236 22,900 5,330 626.0 24.0 23.2 1 2.7 .1i4
34------------- 35 3.4 102 18,000 2,440 210.0 10.0 13.6 1.2 .056
Over 4 _---- 0O-------- -------- --------- -------- -------- --------- -------- -------- -----
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TABLD 13.-Relation between amounts of alum added to raw water and efficency of
B. coli removal, as observed within variouw ranges of raw-water B. coli index

RAW-WATER B. COLI INDEX: 0-5,000

Aver- Aver- Average B. coli index per 100 c. c. Per cent of raw in-
Alwum rage Num-ber of alu tu'r-

grlDm pergWn resultsda|dded, | bidity, | Raw Applied| Fflter- riChlobd pplIedF|ta dl-de|Chlbepsi g~~~~~~.p.g9 . P.M Apald rinate Appled rinatod
0-2 - 9 1. 5 101 2,360 1,430 19. 0 0.87 60 6 0 80 Q 037
2-3-------- 2X X 6 211 % 820 1,440 0. 6 . 42 51. 0 . 23 . 015
3-4 -11 3. 241 2 720 958 310 .32 35 2 1.2 .012Over 4 -_ 4 4.5 196 3,630 882 1.4 .25 24.3 .04 .007

RAW-WATER B. COLI INDEX: 5,001-10,000

0-2 - 49 1.6 198 7,990 3,140 95. 0 1.6 39.3 1.2 Q 020
2-3 -54 15 186 7,880 1,960 22 0 1.7 24.9 .28 .022
3-4 - 37 & 4 147 7,940 x 660 35.0 .38 33.5 .44 .005
Over 4 -_ --- 1 4.8 91 5,500 775 29.0 2 0 14.1 .53 .036

RAW-WATER B. COLI INDEX: 10,001-50,000

0-2 -40 1.5 130 34,200 10,100 165.0 2.1 29.5 0 48 a 006
2-3- 36 2.4 191 31, 300 . 480 110.0 1.9 27.1 .35 .006
34 ---------- 28 3. 4 96 33,100 5, 730 74.0 1.8 17.3 .22 .005
Over 4 -5 2 186 30,200 1,970 69.0 .4 6. 5 .23 .001

RAW-WATER B. COLI INDEX: OVER 50,000

0-2 -33 1.6 94 98,300 15,500 173.0 7.3 15.8 0.18 0.007
2-3 -29 1 24 177 79,500 10,500 284.0 14.0 13.2 .36 .018

3-4 - 20 &34 95 107,000 6,880 129.0 1.5 4 .12 .001
Over 4 - - 1 4.9 116 52,800 325 1.5 . 5 . 6 .003 .001

On referring to Tables 10 and 11 it will be noted that with approxi-
mately equivalent average raw-water turbidities the residual per-
centages of bacteria observed in the applied water, which afford an
index of the bacterial efficiency of coagulation-sedimentation, show a
fairly regular decrease coincidently with the addition of greater
amounts of alum. The extent of decrease in each case is shown
graphically in Figure 11, which has been plotted from the applied
water residuals in Tables 10 and 11. In Figure 12, plotted from the
residuals given in Tables 12 and 13, a similarly regular gain in the
bacterial efficiency of coagulation-sedimentation is shown to have
occurred coincidently with increases in alum dosage made under
approximately equivalent conditions of raw-water bacterial content.
A comparison of the corresponding bacterial residuals observed in

the filtered and chlorinated effluents, which are given in the four
tables but not illustrated graphically, indicates that the general effect
of increasing densities of coagulant on the bacterial efficiency was dis-
cernible after filtration and, to a less extent, even after final chlori-
nation of the filtered effluent. It thus appears that a measurable
improvement in efficiency was obtainable throughout the entire
treatment process by increasing the amount of alum up to densities
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ranging as high as 4 to 5 grains per gallon, and the general trend of
the residuals would suggest that fairly substantial gains in efficiency
might be expected with even higher amounts of coagulant than the
upper range indicated. This tendency is illustrated by the distinctly

A. BACTRSIAL COUNT UvM8.. 3700.

4- 75

I..0PB B
v4

35

W4M44

A 1 usew n +> n r+ h EQfwgdVAt<l

added, a a FMe a C
g.p.g. O Qn o Oc to O CO n vo OXqt0

Ras wa&lter 0 10 11 - 100 Over 100 Allrcnges
turbidity combined

B. P.COLI INDE!X.

00

$r4

*r4r

V4 V"~~~~~54$45

added, 330 aa0
g.pg.o- ccm o 0 en0 g* 0 Q to) 00

Raswater All ranges
turbidity 0 10 11 -100 Over 100 combined

(.) No cbservations.
FIGURE 11.-Relation between amounts of alum added to raw water and bacterial efficiency of
coagulation-sedimentation, as observed within various ranges of raw-water turbidity. (Plot of
data in Tables 10 and 11)

downward trend of the semilogarithmic plots of the combined applied
water residuals shown in Figure 13, which are based on the figures
given in sections "D" of Tables 10 and 11. In this chart the slope
of each plot, which is a measure of the proportionate decrease in the
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residual percentage of bacteria, remains practically the same with an
increase in average alum dosage from- 3.4 to 4.4 g. p. g. as with an
increase from 2.5 to 3.4 g. p. g., in the next lower range.
For any given range of coagulant density, such as, for example,

from 2 to 3, or 3 to 4, grains per gallon, the variations observed in

A. BACT*1IAL COh?. 84 BPS.. 3?'C.

0.'75
0it

.4 r4

__P. Bfl C.)

add4d, eq H H H

g.p.~~. U I 'D I S S 0)
:O. c.I >

or no o CQ no 0 c0 no o00 "1 C)

flalB c | 3500 .s501- 5000 5001-10o,000 Over 0.o000Naocber1La_

B. B.CcT: IDX

(Plt o1aai4 Tbe 2 n 3

75

9.4 g.4

35

Alum cienc coauto-emen floe abouaddeds I I I 0 m d t I ars 1 a 1g.p.gN. OC1 b ocemn tOct1o oc no

Peaw wate 0 -a 5001- 10# 10.001-so. Over 50,000
B.Coli _____

(*) No observationsi.
FIGUREZ 12.-Relation between amounts of alum added to raw water and bacterial efficiency of
coagulationi-sedinmentation, as observed within various ranges of raw-water bacterial content.
(Plot of data In Tables 12 and 13)

the bacterial efficiency of coagulation-sedimentation followed about
the same general trend as previously noted 15 in connection with the
primary series of experiments made during the years 1924 and 1925.
u gme Reprint No. 1114 from the Public Health Reports, Oct. 1, 1926, 11. Preliminary Review of Primary

Experiments&

1615
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In order to show this trend more clearly than is readily apparent in
Tables 10, 11, 12, and 13, a cross-tabulation of the same data has
been made in Tables 14, 15, 16, and 17. From these tables Figures
14 and 15 have been drawn, showing graphically the variations in
residual percentages of bacteria in the applied water coinciding with
c'hanges in raw-water turbidity (fig. 14) and in the density of raw-
water bacteria (fig. 15), for each respective range in alum dosage.

aoo
90
80o

do
R0560

:1

1s0
230

ft
ao

I1

I
0 1~~~~a 3 4

ALMI ADDED. CRAINS Pnt GALLON.
FIGURE 13.-Relation between amounts of alum added to raw water and residual percentages of
bacteria observed in applied water, for all observations combined. (Plot of data given in Tables
10 and 11, Sections "ID")

TABLE 14.-Relation between raw-water turbidity and eficiency of bacterial removal,
as observed within various ranges of alum added to raw water

[Bacterial counts, 24 hours, 37° C.]
A. ALUM ADDED: 0-2 0. P. O.

Aver- Aver- Average bacterial count per c. c. Per cent of raw in-
Raw-water tur- Num- age age_Iur-bidity range, ber of alum , ge tur-

P. p. m. results added, idity, Rw Chlo Fpplied Fild Chlo-
9. P. 9 ~~~~tered rinated Ap ere rinated

0-10 _ 2 1.5 10 10,900 4,250 313 51.0 39.0 .9 0.47
11-100-- 76 1.5 42 10,100 3,320 321 24.0 32.9 3.2 .24
Over 100- 53 1.6 296 10,500 1,520 217 14 0 145 2.1 .13

B. ALUM ADDED: 2-3 G. P. G._ I | ~~~~~~~~~~~~~~~~~~~~~~~~~.22
0-10 -____--_-
11-100-_-----_-
Over 100-

0.22
. 40
.09

10 2. 7 5 8,350 2,880 112 18.0 34.55 1.3
42 2. 3 48 9,840 2,750 431 39.0 28 0 4.4
91 2.5 275 9,630 1,800 349 8. 7 18. 7 8.6_ 5
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TABLU 14.-Relation between raw-water turbidity and efficiency of bacterial removl,
M obsrd within variou ranges of alum added to raw water-Contintied

C. ALUM ADDED: 3-4G. P. O.

D. ALUM ADDED: OVER 4 G. P.O.

0-1 ~F0-------------- -- -- -------- --------- -- --- -- -- --------______ _______ __'_ ___ ____ ___

11-100 -_______ 4 4.4 68 2,230 298 4 1.1 13.4 0.18 0. 05
overO---Overl -0 7 4.5 236 4,040 251 11 .9 6.2 .27 .02

TABLE 15.-Relation between raw-water turbidity and effwiency of B. coli removal, as
observed within various ranges of alum added to raw water

A. ALUM ADDED: 0-2 G. P. G.

Aver- Aver- Average B. coli index per 100 c. c. Per cent of raw in-
Raw-water tur- Num- age age
bidity range p. ber of alum tur-

p. m. results added, bidity, Raw Ap1id Fil- Chlo ied Fil- Chlo-
g. p. g. P.p. M. APPled tered rinated Fppl tered rinated

0-10 - 2 1.5 10 32,500 30,300 550 2.7 93.3 1.70 0.008
11-100 -76 1.5 42 42,500 11,700 119 3.2 27.5 .28 . 008
Over 100-_-_- 53 L 6 296 33,700 3,200 184 . 6 9.5 .55 .017

B. ALUM ADDED: 2-3 G. P. G.

0-10 -------------- 10 2. 7 5 43, 700 A3 400 19 2.3 30. 7 0. 04 0. 005
11-100 ---- -___- 42 is 48 31, 300 8, 000 92 & 3 2C. ff .29 . 017
Over 100------- 91 *2.56 275 23, 900 3,510 124 h 3 14. 7 . 52 .2

C. ALUM ADDED: 3-4 G. P. G.

0-10--* 3--.3 56 122,000 11,200 174 L11 9.2 0.14 0.001
11-100 -_-- - 44 &4 35 39,700 5,640 90 .9 14.2 .23 .002
Over 100__._____ 47 3.4 239 19,500 2,080 34 1.9 10.7 .17 .010

D. ALUM ADDED: OVER 4 G. P. 0.

0-10.0 1 1-------------------------I-------- -------- --------- --------------- ---------
11-100- 4 4.4 68 24,1001 2,340 16 1.0 1 9.7 0.07 0.004
Overl - 7 4.5 236 18,300 733M - 41 .21 4.0 .22 .001
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TABLE, 16.-Relation between bacterial content of raw water and efJiciency of bactderialremoval, as observed within various ranges of alum addd to raw water
[Bacterial counts, 24 hours, 370 C.]

A. ALUM ADDED: 0-2 G. P. G.

Aver- Aver Average bacterial count per c. c. Per cent of raw in-
Raw-water bacte- Num- age avetr -___ _____ __ _____rial count zange berults added bidity,reslt aidd

p-.pflm- Raw Applied
Fil Chic- Aple i- Chlo-R.blber°lnyded,l p teFried |rinated Applied red rinated

0-2.500 -14 1.4 131 1,480 417 74 1.3 28. 2 . 0 0.0882,501-5,000-37 1.5 78 3,750 ON 58 1.0 24.2 1.6 0275,001-10000- 30 1.5 196 7,420 1,580 171 & 4 21.3 2.3 .086Over 10,000- 50 1.6 166 19,400 4,950 477 26.0 25.5 2. 5 .134

B. ALUM ADDED: 2-3 G. P. G.

0-2,500- 47 2.5 133 1,630 331 14 1.3 20.3 4.86 0.0802,501-5,000 _____ 28 2.5 185 3,650 676 26 4.8 18. 5 .71 .1325,001-10,000- 23 2.5 222 7.100 1,450 99 5.5 20.4 1.4 .071Ovei 10,000 45 2.4 236 22,900 5,330 626 24.0 23.2 2.7 .104

C. ALUM ADDED: 3-4 G. P. 0.

0-2,500 -17 3.4 114 1,900 249 &65 0.9 13.1 0.34 0.0472,501-5,000Q 25 3.4 182 3,570 403 17.5 .8 11.3 .49 .0225,001-10,000 ------- 19 3.3 138 7,530 1,090 111.0 1.6 14.5 1.5 .021Over 10,000- 35 3.4 102 18,000 2,440 210.0 10.2 13. 6 1.2 .057

D. ALUM ADDED: OVER 4 0..P. G.

0-2,500 -- 4. 6 117 1,780 196 129 0.8 11.0 0.16 0.0452,501-5,000Q 3 4.3 157 3,860 298 2.7 .8 7. 7 .07 .0215,00l-10,000---- 2 4.2 375 7,440 142 39.0 1.7 6.9 .52 .023Over 10,000------- 0--------
-----------------------------------------------------------

TABLE 17.-Relation between B. coli content of raw water and efficiency of B. coliremoval, as observed within various ranges of alum added to raw water
A. ALUM ADDED: 0-2 0. P. a.

Aver- Aver- Average B. coli index per 100 c. c. Per cent of raw in-
Raw water B. Num- age age
coli index range ber of alum tur-Fie ChIresults added, bidity, Raw Applied Filer- |Cl- Applied Fil- ChIc-

0-5,000 - 9 1.5 101 2,360 1,430 19.0 0.87 60.6 0.80 0.0375,001-10,000- 49 1.6 198 7,990 3,140 95.0 1.6 39.3 1.2 .02010,001-50,000-- 40 1 1.5 130 34,200 10,100 165.0 2.1 29.5 .48 .006Over 50,000 33 116 94 98,300 15,500 173.0 7.3 15.8 .18 .007

B. ALUM ADDED: 2-3 G. P. a.
@-5,000 - 24' 2.5 211 2,820 1,440 6.6 0.42 51.01 0.23 0.0155,001-10.000- 54 2.5 186 7,880 1,960 22.0 1.7 24.9 .28 .02210,001-50,000 36 2.4 191 31,300 8,480 110.0 1.9 27.1 .35 .006Over50,000- 29 2.4 177 79,500 10,500 284.0 14.0 13.2 .36 .018

C. ALUM ADDED: 3-4 G. P. G.
0-5,000 ----- --- 11 3.5 241 2,720 958 32.0 0.32 35.2 L2 0.0125,001-10,000- 37 3.4 147 7,940 2,660 35.0 .38 33.5 .44 .00510,001-50,000 28 3.4 96 33,100 5,730 74.0 1.8 17.3 .22 .005Over50,000---- 20 3.4 95 1107,000 6,880 129.01 1.5 1 6.4 .12 . 001

D. ALUM ADDED- Over 4 G. P. a.
0-5.000 - 4 4.5 196 3,630 882 1.4 0.251 24.3 0.04 0.0075,001-l0,000 1 4.8 91 5,500 775 29.0 2.0 14.1 .53 .03610,001-50,000 6

1 4.2 186 30,200 1,970 69.0 .4 j .6
| .23 .001Over 50,000- 1 4.9 116 52,800 325 1.5 .6 .6 .003 .001



On referring to Figures 14 and 15, a general tendency is noted
toward a progressive decrease in the applied water bacterial residuals
coincidently with increase in raw-water turbidity and in raw-water bac-

A. BACTERIAL COT3FT?, 24 HlS. 370C.
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FIGURE 14.-Relation between raw-water turbidity and bacterial efficiency of coagulation-sedi-

mentation, as observed within various ranges of alum added to raw water

terial content, though an exception is apparent in the residuals based on
the 370C. plate count in Figure 15, which do not show any well-marked
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trend either downward or upward. With this exception, the tendency
shown toward an increased bacterial efficiency of coagulation-sedimen-
tation with increased turbidity and bacterial content of the raw water
is similar to that previously observed in connection with these studies.
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FIGURE 15.-Relation between bacterial content of raw water and bacterial efficiency of coagula-
tion-sedimentation, as observed within various ranges of alum added to raw water. (Plot of
data in Tables 14 and 15)

In Tables 14, 15, 16, and 17 a marked degree of irregularity is shown
in the trends of the residual percentages of bacteria observed in the
filtered and chlorinated effluents, in contrast to the fairly consistent
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downward trends of the corresponding xsiduals in Tables 10,
11, 12, and 13. In so far as these observations are concerned, it thus
is indicated that the bacterial efficiency of coagulation and sedimen-
tation, though affected to a measurable degree, as a separate process,
by variations in raw-water turbidity and bacterial content, is influ-
enced, when combined with filtration, to a very considerably greater
extent by changes in the amount of coagulant added to the raw water
than by differences in its turbidity or bacterial content. This indica-
tion suggests very strongly that in the routine operation of rapid sand
filtration plants the greater over-all bacterial efficiency usually experi-
enced coincidently with increases in raw-water turbidity and bacteria
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Fiouaz 16.-Relation between bacterial content of raw and applied waters, with varying amounts
of alum added to raw water. (Plot of data given in Tables 16 and 17)

content probably is due in no small measure to the use of larger
amounts of coagulant at such times, though the concurrent influence
of turbidity and bacterial density on the efficiency of the prefiltration
stage of treatment doubtless also is an important factor in most cases.
Aside from considerations of bacterial efficiency, the data tabulated

in Tables 16 and 17 show that an increase in the density of coagulant
resulted in the production of an applied water of better quality, all
other conditions being approximately equal. The relationship thus
observed is indicated in Figure 16, in which the raw and applied water
averages given in the two tables have been plotted against each other

117809-3O--
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on logarthmic scales. With a single exception (in the B. eoi plots),
an improvement in the quality of the applied water coincidently with
the use of larger amounts of alum is consistently shown.

SUMMARY AND CONCLUSIONS

The experimental studies recorded in this paper have been con-
cerned with the effects of variations in (a) the period of sedimenta-
tion, (b) the method of applying coagulant to the raw water, (c) the
pH of the coagulation reaction, and (d) the density of coagulant
added to the raw water, on the bacterial efficiency of coagulation-
sedimentation as a preparatory treatment of water for rapid sand
filtration and, incidentally, on the efficiency of the entire process of
rapid sand filtration.
The experiments were carried out during portions of the three years,

1926, 1927, and 1928, at a fully equipped experimental rapid sand
water filtration plant of 160,000 gallons daily capacity, designed to
typify, as nearly as possible, current large-scale practice in this process
of water purification, but with certain additional features incorpo-
rated in the plant for experimental purposes.
The results of the study yielded the following main conclusions:
(1) Substantial gains in the bacterial efficiency of coagulation-

sedimentation resulted from prolongation of the nominal sedimenta-
tion period up to 8 or 9 hours, and measurable gains with periods up to
12 hours.

(2) Variations in the pH of the coagulation reaction from 5.6 to
6.9 produced little effect on the efficiency of coagulation-sedimenta-
tion. The efficiency became sharply diminished, however, with
pH values exceeding 7.0 and slightly improved with pH values
approaching 5.5.

(3) The bacterial efficiency of double-stage coagulation, with two
separate stages of sedimentation, was consistently greater than that
of single-stage coagulation with one stage of sedimentation. The
observations indicated, however, that with the same total amount
of coagulant and the same total period of sedimentation, little if any
difference was observable between the results shown by double-stage
and single-stage coagulation when carried out in conjunction with
two separate stages of sedimentation.

(4) A fairly consistent relation was shown between the amounts of
coagulant added to the raw water and the resulting bacterial efficiency,
both of coagulation-sedimentation and of this stage in conjunction
with filtration. This relationship was found to hold irrespective
of raw-water turbidity or bacterial content, though it was more
apparent when the turbidity and bacterial numbers were higher.
Measurable gains in efficiency were shown with increases in coagulant
density ranging up to 5 grains per gallon.
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A general conclusion reached from the foregoing series of experi-
ments was that the bacterial efficiency of rapid sand ifitration proc-
esses can be increased very materially by means of longer periods of
sedimentation and larger amounts of coagulant than ordinarily are
used in current water purification practice. The economical limit
of sedimentation appears to be reached somewhere between 8 and 12
hours, with little gain in efficiency beyond the upper limit of time
stated.

COURT DECISION RELATING TO PUBLIC HEALTH

Protection of public water supply from contamination by unlawful
bathing.-(Connecticut Supreme Court of Errors; Harvey Realty Co.
v. Borough of Wallingford et al., 150 A. 60; decided Apr. 17, 1930.)
The plaintiff corporation owned land upon which was a small pond.
Water from this pond flowed through -a brook to the reservoir and
pumping station of the borough of Wallingford. The plaintiff set
apart, for use by the public as a park, about 150 feet of the land all
around the pond. The land back of this strip was divided into lots
for sale. Large numbers of people were invited to come and bathe
in the pond and the privilege of bathing therein was offered to the
purchasers of the lots not bordering on the pond.

Section 2544 of the General Statutes provided as follows:
Every person who shall bathe in any reservoir from which the inhabitants of

any town, city or borough, are supplied with water, or in any lake, pond, or stream
tributary to such reservoir, or who shall cast any filthy or impure substance into
such reservoir, * * * shall be fined not more than $100 or imprisoned not
more than six months, or both. * * *

The borough, through its water commissioners and superintendent
of waterworks, called plaintiff's attention to the statute and also
gave public notice that bathing in the pond would be a violation of the
statute. Also the State commissioner of health caused notices to the
same effect to be placed near the pond.
The plaintiff brought an action for an injunction to restrain the

defendants-the borough, the water commissioners, the waterworks
superintendent, and the State health commissioner-from interfering
with the sale of its land and for damages. The borough filed a counter-
claim, asking for an injunction against plaintiff's use of its premises
as a pleasure resort or as a rendezvous for swimming, boating, or
fishing or in a way that would render the waters unfit for water-supply
purposes. The trial court found against the plaintiff in the action
brought by it and in favor of the plaintiff on the counterclaim. The
conclusions reached by the trial court were that the pond at the bor-
ough's pumping station constituted a reservoir within the meaning of
section 2544; that the plaintiff's riparian ownership conferred only a
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personal and family privilege of bathing i the pond; that the proposed
according of the privilege to the public and lot owners Who were not
riparian proprietors was an unreasonable ue; and that, since the
pond was entirely surrounded by land owned by the plaintiff, none
of the lot owners was a riparian proprietor having, as such, bathing
rights in the pond. The plaintiff appealed, but the judgment against
the borough on its counterclaim was not appealed from.
The appellate court held that the judgment of the trial court was

correct. Portions of the opinion follow:
* * * A riparian proprietor is an owner of land bounded by a water course

or lake or through which a stream flows, and riparian rights can be claimed
only by such an owner. They are appurtenant only to lands which touch on
the water course or through which it flows and which are used as a whole for a

common purpose, not to any lands physically separated from the stream and
the land bordering on it, although belongg to the same owner. * * * It is
clear that the grantees or contractees, from the plaintiff, of lots separated from
and not bordering on Pine Lake can have, of their own right, no riparian privileges
in its waters. And any attempted transfer of the right made by ariparian to a
nouriparian proprietor is invalid, [Citations.]
Each riparian proprietor has an equal right to the use of the water to drink

and for the ordinary uses of domestic life, although such use may in some degree
lessen the volume or affect the purity of the water, and this right to such use

extends "both to the owner himself and all living things in his legitimate em-
ployment. " 27 R. C. L. p. 1085. The right includes use of water for drinking,
culinary, and other domestic purposes, and for watering of animals. [Cases
cited.] Thc right, being to use "ad lavandum et potandum, " logically includes
ordinary and reasonable bathing privileges by the riparian owner, his family, and
inmates and guests of his household, in the stream or pond as well asin waters
drawn therefrom. The trial court states, and the record indicates, that this
right of the plaintiff was not questioned or involved in the present action; the
proposed extension of the privilege to the plaintiff's grantees of lots and to the
general public was the subjectof the defendant's objection and notice of intention
to resist. * * *
Each riparian owner is limited to a reasonable use of the waters, with due

regard to the rights and necessities of other such owners. It is the common

right of all to have the stream preserved in its natural size, flow, and purity,
without material diversion or pollution. A riparian proprietor has no property in
the water itself, but a simple usufruct while it pases along. Though he may use

the water while it runs over his land, as an incident to the land, he can not un-

reasonably detain, divert, or pollute it, unless he has a prior or special right to
some exclusive or particular enjoyment. He must use and apply the water in a

reasonable manner and so as not to destroy, or render useless, or materially
diminish or affect, the legitimate application or use thereof by other riparian
proprietors. [Cases cited.]

Application of these rules readily demonstrates that the uses contemplated
and threatened by the plaintiff clearly were extraordinary and unreasonable.
* * * The conclusions reachied by the trial court as to this feature of the case

were warranted in law and fact.
* * * The giving of notice of intention to protect the supply by preventing

the contemplated injury by promiscuous bathing was not only fair to the plaintiff
and prospective purchasers, but a proper means of minimizing damages. [Case
cited.] The notices were appropriate, also, to a fulfillment of the duty resting
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upon the defendants to adopt such precautionary measures as are reasonably
proper and necessary to protect the community served by the water supply
from risk of infection.

DEATHS DURING WEEK ENDED JUNE 28, 1930
Summary of information received by telegraph from industrial insurance companies
for the week ended June 28, 1930, and corresponding week of 1929. (From
the Weekly Health Index, July 9, 1930, issued by the Bureau of the Census,
Department of Commerce)

- ~~~~~~~~~~Weekended Corsponding
June 28, 1930 week, 1929

Policies in force - 75, 988, 917 74, 459, 453
Number of death claims- -___- _____- ___-_ 12, 967 13, 504
Death claims per 1,000 policies in force, annual rate 8. 9 9. 5
Deaths from aU causes in certain large cities of the United States during the week
ended June 28, 1930, infant mortality, annual death rate, and comparison with
corresponding week of 1929. (From the Weekly Health Index, July 2, 1930,
issued by the Bureau of the Census, Department of Commerce)

Week ended June Annual Deaths under 1
28,1930 death Infant

rater mortaitY
City 1,0r00 wek comn ended

Total Death sponding ended sponding June 28
deaths ramte week, June 28, week, 1930

1929 1930 1929

Total (65 cities) -6,714 11.8 11.0 611 572 554
Akron --- 23--- 1 5 9
Albany 4 -- -30 13.0 17.3 7 3 153
Atlanta -- -116 23.7 14.7 22 12 233
White -------------- 65 6 7 190
Colored --- 51 (5) kg) 16 5 254

Baltimore 4 --- 202 12.7 11.4 17 15 58
White-- ---- --------- 159 --- 11 1147
Colored -- -43 (5) (5) 6 4 97

B -rmnhm ---- 87 20.4 13.4 12 2 112
White----- 40 --- 5 1 77
Colored --- 47 (5) (5) 7 1 166

Boston - - ---------- 161 10.5 11.9 14 1339
Bridgeport - - - 22 2 4 34
Buffalo -- -135 12.7 I3.8 7 11 31
Cambridge - -- -------- 31 12.8 9.1 3 5 56
Camden ---- 30 11.6 9.2 5 2 91
Canton ---20 .9 4.5 0 1 0
Chicago 4 --- 596 9.8 10.2 35 64 31
Cincinnat ---125 --- 9 12 53
Clevelad ---186 9.6 7.9 13 14 39
Columbus --- 70 12 2 13.4 6 6 59
Dalls -- -59 14.1 10.8 5 56-

White _-------- 43 --- 4 5
Colored -16 (5) (5) 1 0.

Dayton-- ------ ----------- 39 11.0 14.73 7 44
Denver - --- 77 13.6 15.4 4 4 42
Des Moines ------------------------ 30 10.3 11.01 6 17
Detroit ---- 261 9.9 12.0 38 45 59
Duluth ---17 7.6 11.2 1 1 27
El Paso-------------------------------- 48 21.2 16 819 5
Erie -- ------------------------------ 332 3 43
Fall River 4 ----- --------------- 19 7.4& 642 92
Flint -- -------------------------- 27 9.5 12.36 3 70
Fort Worth -28 8.6 9.2 3 3.

White --- 20 --- 3 2-_
Colored - - -8 (5) (5) 0 1

Grand Rapids --- 35 11.1 7.0 4 1 61
Houston - --------------------- 77-3 8-

White- 50 -27.
Colored - - - 27 (5) (5) 1 1

Indianapolls--.--.--. --------------------- 109 14.9 12.36 4 45
W9it 2 --- 6 4 52
Colored - -- ----- 17 (5) (A) 0 0 0

JerseyCity-- - 62 10.0 10.1 4 5 35
asCity, Kans22 9.7 11.9 2 0 47
White --- 17 --- 2 0 53
Colored --- 5 (5) (5) 0 0 0

Kansa City,Mo --- 95 12.7 12.8 7 11 64
Footnotes at end of table.
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D th. frmo aU caus in ocrtain 1 cii of the United te during X week
ended June *8, 19$0, infantmorktly, annual death rate, and comparion with
corresponding week of 1929-Continued

Week ended Tune AnnUal Deaths under 1
28,130 death Yew infant

rat per C morta
0gty T 1^ W

Tot Death spnding ended spendi nn 28,
detbs rate weak, Junne28,wek 10

Knoxvhle ---23 11.4 9.4 5 3 117White ---. ----18- --- 2 8 52
Colored --- (Q) (9) 3 0 741

Los Angeles --- 243 --- 20 is 61
Loisvlle - --------- -- 69 10.9 13.6 5 7 43

White--- --------- -- 61 4 6 40
Colored -- - 18 (8) (5) 1 1 72

IWell --- 24 --- 3 1 71
Ly- -- 19 9.4 7.4 0 1 0
M-h------ 100 27.4 241 15 5 179
White -- ---------- 49 7 2 129
Colored - ------------ 51 (8) (8) 8 3 270

Miwaukee ---110 10.6 7.9 11 20 65
Minneapolis----- 88 10.1 8.3 5 3 32
Nasbville----------------- 59 22.0 22.0 7 10 108

White --- 35 2 5 41
Colored ---------------------- 24 (A)(5)5 5 317

New Bedford --- 20 --- 2 1 51
New Haven --- 36 10.0 10.3 1 3 19
NOW Ore s -----190 23.1 16.5 20 15 116

White ----- 118 8 6 71
Colored - - ----- - 72 (8) (8) 12 9 202

ANew York --- 1,378 11.9 10.5 128 99 54Bronx Borough --- 192 10.5 7.8 13 3 31
Brooklyn Borough --- 450 10.2 9.4 33 41 35
Manhattan Borough --- 561 16.7 14.4 64 38 106
Queens Borough --- 130 7.9 8.2 16 15 46
Richmond Borough --- 45 15.6 10.7 2 2 37

Newark, N. J-- ----- ---------- 109 12.0 .67 5 37
Oakland -- 48 8.8 10.1 1 4 12
Oklahoma City. 35 --- 8 5 16
Omaha --- 57 13.3 9.8 2 3 23
Paterson -- -32 11. 5 9.4 3 4 52
Philadelphia --- 394 10.0 10.5 35 as 52Pittsburgh --- 162 12.5 10.1 23 8 84
Portland, Oreg --- 65 --- 2 5 25Providene ---57 10.4 7.8 5 10 46Richmond ---57 15.3 15.0 8 3 119White - -- 32-------- 2 1 45

Colored ---25 (8) (J) 6 2 262
Eochester ---63 10.0 9.4 6 9 53St. Louis - -------------------------- 263 16.2 11.8 15 .1449ft. Paul --- 5---6 1 61SaltLakeCity 4 --- 34 12.8 13.2 2 2 3 1
Ban Antonio --------------------------- 74 17.7 14.18 11 --SanDiego --- 40 2 2 42
Ban Franeiso --- 122 10.9 12i0 3 6 21Sc.benectady --- 18 10.1 8.4 1 4 31Beattle -- -57 7.8 11.3 3 6 30Somerville ---- -- - 12 6.1 4.6 0 0 0
Spokane --- 28 13.4 12.9 1 1 26Springfield, Mass --- 29 10.1 10.1 3 1 47Syracuse -------------------- ----- 37 9.7 13.12 2 25Tacoma ------------- 28 13.2 15.6 5 1 129
Toledo 55 9.2 10,3 8 8 78T- renton ------------------------ 40 15.0 10.11 3 19Utica - 25 12.5 17.0 1 a 28Washington, D. C - 129 12.2 9.5 11 6 64Wbite-----73 --- 4 2 35

Coloredr -- (8) (8) 7 4 124
YVaterbury---------------------------26 ---------- --- -7 0 179Wilmington, Del - 24 9.7 11.8 2 3 45Worcester -4 0 10.6 10.6 3 3 39
Yonkers - _28 12.0 6.6 2 1 48Youngstown-30 9.0 9.3 5 8 78

I Annu l rate per 1,000 population.
2Deaths under 1 year per 1,000 births. Citie left blank are not in the gstration are for birth.' Data for 73 cities.
4 Deaths for week ended Friday.In the cities for which deaths areshown by color, the colored populationIn 1920 constituted the fowingpercentages of the total population: Atlanta, 31; Baltimore, 15; Birmingham 39; Dall, 15; Fo Wortb,

14; Houston, 25; Indianapolis, 11; Kansas City, Kans., 14; Knoxvile, 15; Louisville, 17 mphi, 38;
NashvIlle, 30; New Orleans, 26; Richmond, 32; and Washington, D. C., 25.



PREVALENCE OF DISEASE

No health department State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

These reports preliminary, and the subject tothe State health officers

Reports for Weeks Ended June 28, 1930, and June 29, 1929

Cases of certain communicable diseases reported by telegraph by State health officers
for weeks ended June 28, 1930, and June 29, 1929

Diphtheria Inuena Measles meningitis

Division and 8tate Week Week Week Week Week Week Week Week
ended ended ended ended ended ended ended ended
June 28, June 29, June 28, June 29, June 28, June 29, June 28, June 29,

1930 1929 1930 1929 1930 1929 1930 1929
.- _I -I

New England States:
Maine - . 2 -- 39 84 0 1
New Hampshire -1 ---- 18 75 0 0
Vermont -1-- - 21 1 0 0
Massachusetts -48 67 --- 717 408 67
Rhode Island -7 5 --- 25 26 0 0
Connecticut -4 29 1 24 49 0 1

Middle Atlantic States:
New York -106 275 15 17 1,306 586 6 6
New Jersey -74 69 2 -- 838 104 103
Pennsylvania -76 133 --- 907 820 107

East North Central States:
Ohio -- 55 10 4 378 878 7 7
Indiana ------------------- 11 -- 12398 4 O
Illinos - -122 155 25 8 285 1,114 5 12
Michigan -- 58 94 - 4 -- 530 445 12 53
Wisconsin -- 5 18 6 5 429 761 2 7

West North Central States:
Minnesota --11 11 1 3 74 127 0 2
Iowa ---- ------------ 3 4--- 51 522 0
Missouri _---- 22 38 --- 57 38 3 8
North Dakota -- 1 6 --- 9 64 0O
South Dakota- 2- 46 8 0 1
Nebraska - 7 -30 46 0 1
Kansas --- 7 13 -1 187 337 2 4

South Atlantic States:
Delaware_-- ------- --- 3 8 00
Maryland 8 -10 24 2 5 25 15 0 0
District of Columbia -6 4-48 13 0 0
West Virginia -3 7 3 12 40 92 1 1
North Carolina - 7 21 34- 72 12 2 0
South Carolina -5 10 126 89-0 0
Georgla - 4 9 9 9 84 21 4 1
Florida -.--------------- 8 5-4 36 120 0

iNew York City only.FIgur for 1930 ara exclusive of Kansas City and Springfield.
'Week ended Friday.

(1627)
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Cases of certain communicable diseases reported by telegraph by State health ofiers
for weeks ended June 28, 1930, and June 29, 1929-Continued

Division and State

East South Central States:
Kentucky
Tennessee
Alabama.
Mississippi - -

West South Central States:
Arkansas-----------------------
Louisiana-
Oklahoma 4-
Texas-

Mountain States:
Montana-
Idaho-
Wyomin.g_-
Colorado-
New Mexico
Arizona -- -,-----------

Utah 3 _
Pacific States:

Washington __

California------ -

DI .Meningococcus
~~~~~~meningitis

Week
ended
iune 28,
1930

3
3
9
2
1

9

19

21

I1
3
4
2

6
62 ~

Wed
ende
June:

1928
1.-

k
d
19,

5

17
7

8
8
4

17

2
3
3

15

5
58

Week
ended

June28,
1930

20
7

10
3
6

2B
rollomyelitis Scalo

Division amd State Week Week Week
ended ended emded
JUnO June June

28, 1930 29, 1929 28, 19w0

New England States:
Maine--0 0 13
New Hampse --_ -- 1 0 9
Vermont --0 0 2
Massachusetts -- 1 2 112
Rhode Island ---- 0 6
Connecticut --- 1 2 20

Middle Atlantic States:
New York --4 3 136
New Jersey 0-0 63
Pennsylvanis ----1 0 2a2

East North Central States:
Ohio - -3 0 152
Indiana _' 0 47
illinois ---- 3 2 229
Michigan -- 1 0 1$1
Wiseonsin_------- 2 0 65

West North Central States:
Minnesota- -0 0 6
Iowa----- -0 0 17
Missouri 2 ---- 1 a9
North Dakota ----- 2 0 17
South Dakota---0_ O
Nebaska.----------- 0 0 8
Kans _--__----- o a

South Atlantic States:
Delaware --- 0 7
Maryland'--_ o 0 34
District of Cohlmbia ---- 0a 7
Wet Virginia -0 0
North Carolina -- 6 5 13
South Carolina1-- 1 1 4
Georgia ------------ 8
Florida - -- - 0 1

'Figurs for 1930 are exclusive of Kansas City and Springfield.
'Week ended Friday.
Figures for 1930 are exclusive of Oklahoma City and Tulsa

wee]
ende
June 5
1929

I

8

11
9
3
8

21

,----

21

Week

ended
June 28,
1930

Wee
ende
June,
192

- .1 -

22
47
68

11
8
47
54

3
2

38
171
15
48

. 68
250
96

924

2d29,

20
6

33

5-
34
26
68

15
8

13
13
11

87
87

Week Week
ended ended
June 28, June 29,
1930 1929

0l 0

2
0

3
2
0
2

0
1
0
1
2
11
1

3

2
0
0

3
2
2
2

2
0
0
2
1
2
2

3
a
6

t fever Smallpox Typhoid fever

Week Week Week Weak Week
ended ended ended ended ended
June June June June June

29,1929 28, 1930 29,1929 28, 1930 29,1929

8
8
3

106
4
16

150
49.
130

128
47
293
185
90

56
21
230
21

15
53
0
30
51
.9
13
4
9
2

0
0
0
0
0
0

9
0
0

58
114
63
53
14

4
73

or

125
19
2157
0
0
0

13
1
0
1

0
0
a0
0
0

01
0

46
65
79
07
14
7
22
16
11

1231
28

0
0
0
17
0
1
0
0

1
0
0
6
1
1

14
a
23

7
2
13

41

1

3
3

0
7
0
10
4.

0

10
0
0
3
1
0

17
8

31

20
3
10
5
1

3
2

11
10
1
8

2
5
1
8
3659
41
3

bl ^

-- - --- - - ------- --~~~~~~~~

I II
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Casa of cerka comuUnicabk disas" reported by eraps by State health officers
for weeks ended June 98, 1930, and June 29, 1929-Continued

Pollomyeitis scarlet twF s5flp Typboid Yver

Divson and Stt Week Week week Week Week Week Wek Week
ended ended ended nded- ended eded ended endedJun June June Jua. June June June June28,1 0 29, 19 28,1930 2, 1929 28,1930 29,19 A, 1980 3, 1929

East South Central State:
Kentucky 0 0 23 31 2 6 10 4
TenneW-- 2 2 15 5 3 0 35 36
A_abs - ---- 2 3 2 7 0 0 18 46
Mississippi-0 0 4 5 2 1 37 41

West South Central States.
Arkasw--0 0 4 9 3 6 14 17
Louisiana.-5 0 16 10 3 0 21 19
Oklahoma41 0 16 22 59 34 13 15
Texas -3 1 14 24 27 15 38 11

mountain State:Montans--------------____ 0 5 2 3 6 1 5
Idaho-0 0 1 1 3 9 2 0
Wyoming-0 0 2 6 2 12 0 4
Corado- .1 0 10 7 2 0 2 5
Newsrxio_-0 0 7 2 1 2 0 2
Arizona-0 0 5 1 4 1 15 38
Utah 3

-------------- O 8 13 0 12 1 O
Pacific Stater.

Washington-0 0 13 15 31 35 2 4
Oregon-0 0 10 11 21 19 3 1
California-77 66 185 41 is 21 11

a Week ended Friday.
4 Figures for 1930 are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of monthly State reports is published weekly and covers only those States from

which reports ar reesived during the current week:

Menin-
Stb- Diph- luau- Ma- Mea- Pellag- Polio- Scarlet | Ty-Stae lS theria ena laria sles fa my-fve hi

gitis

April, 1030

Hlawaii Territory 5 31 7- 76 3 5 O 10

mail, 1960

Alabama -15 30 171 468 554 113 3 47 25 43
California- - 13 j 22 82 B 8,858 12 68 531 269 53
Iowa ---------- 13 26 3 1,551 0 248 429 1
Louisiana2- ---- 11 50 88 113 134 93 11 58 61 93
Massachusetts 33 236 12-- 6,448 5 947 0 12
Montana - - 4 4 6 79 1 111 17 8
Nevada 0------- S .8
North Carolina-- _ 19 ---- 210 3 3 113 47 29
Oklahoma - 4 41 105 133 977 72 0 85 362 21Oregon -1 19 57 --- 420 0 1n m 6
South Dakota ---- 2 15 11- 409 0 58 17 ---Virgina--- 6 B 785 62 2,505 82 3 104 23 3
Washington--- 16 28 38-- 2,807 1 130 221 11
Wisconsin -13 72 47-- 3,516 _1 82 68 11

'Exclusive of Oklahoma City and Tula.
2Diagnosis of leprosy In a case reported In Louisiana in February and published in the PuBLc HzALvE

REPORTS dated Apr. 4, 1930, was not confirmnd by later exnation.
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Apr, IW)

Hawaii Territory:
Chicken pox-
Conjunctivitis, fo- --cular -
Dysntery (bailary) -

Hookworm diseae -

Leprosy--------------------- -

Mumps -

Tetanus-
Trachoma------------------------------
Whooping cough -

Mag, 19W0

1630

Case
4
a

I

a
B
7
1
2
7
I
B2
7

Chicken pox:
Alabama - -186
California - -1, 391
Iowa -

Louisiana - - ------- 83
Massachusetts --848
Montana - -42
Nevada - ------------------- 19
North Carolina --641
Oklahoma 1 - -52
Oregon-- 19
South Dakota- 70
Virginia ------------------ 579
Washington- - 344
Wisconsin --1,245

Dengue:
Alabama --

Oklahoma--
Dysentery:

California (amebic)
California (bacillary)
Louisiana
Oklahoma I

Dysentery and diarrhea:
Virginia ---- ----

Food poisoning:
California

German measles:
California -

Iowa -----------------------------

Massachusetts .. - I
Montana ------------------------------

North Carolina _
Washington :
Wisconsin.

Granuloma, coccidioldal:
California

Hookworm disease:
California.
Louisiana ----

Impetigo contagiosa:
Oregon

Lead poisoning:
Massachusetts

Leprosy: I

Califortia.
Lethargic enoephalitis:

Alabama.
California
Louisiana -- ------------------

M8assachuse

1
1

4
5
8
10

730

10

51
1

1,373
3

418
236
109

2

1

10

4

2

8
3
4
6

Ltiargi phalitCotnue
Oregon. -- - . . .

wasnEin on ---------- -----

Cases
3
2

Wln - - - ------- 4Wisoonsin----------------- 4

Mumps.
Alabama----- ------------------ 103
Califni -- 2,762
Iowa -------------------- 136

--__________________-_----------- 24
Masshusett.- --------------- 667
Montana --------------- 165
Nevada - ---------------------- 37
oklahoma ------------------ 9
Oregon - --------- 128
South Dakota ----------------- 36
Washington - --------- --- 437
Wisconsin - -------------------- 1,636

Ophthalmia neonatorum:
California -
Louisiana ---

Massachusetts - -165
Montana - -----------------------

Wisconsin -
Paratyphoid fever:

California - - 2
Puerperal septicemia:

Oregon --

Washington- 1
Rabies in animals:

California - -51
Louisiana - -10

Rocky Mountain spotted or tick fever:
Montana - ------------------

Nevada -- -------------------- 9
Oregon- - 23
Washington -

Scabies:
Oregon-- 4

Septic sore throat:
Louisiana - - 2
Massachusetts --- 19
North Carolina -- 7
Oklahoma 1 ____-______---______-_-_35
Washington _--_1--1

Tetanus:
California- 1
Louisiina - -12
Massachusetts-- 4
Oklahoma -- 3

Trachoma:
California - - 9
Massachusetts -- 3
Oklahoma -- 5
South Dakota -- 3

Trichnosis:
California - - 4

Tulargmia:
California - - 3
Nevada -- 3
Virginia - - 2

Typhus fever:
Alabama - - 6
Massachusetts - 1
Virginia -__---- ______ 4

I Exclusive of Oklahoma City and Tulsa.
' Diagnosis of leprosy in a case reported in Loulsiana In February and published In the Public Health

Reports dated Apr. 4, 1930, was not confirmed by later examination.

'------------------------------________



1631

Undulant fever:
Alabama----------------

Iowa ....... ...
......

MwtaM.. --.... .. .

IO regon....,,,,,,,,

WaVhlsiCt@C.........Otag ------------- --------------

Wasb,nt ---------^ -- --------=o*____w__vincent's aJIgIMI
loI o--------a.-----
Oklahoma I----------------

W ashngto.................

Ca-
4
0
18
I
1
a
4
2

1
I
9
97

Zak 11. 19O-

Whoopngeh Cases
Alabama - 0. ie

Iow ..............-........
LipIgI_.. .......--
Mamehuestta......................--- 19171
Montana. . as
Nevada -------- 17
North Car-ina. .------ 1310
Oklaboma.----.-------.
Oregon --------------------- -- 214
South Dakota....-............ .. So

Wahington ---------------------- ----.-

Wiscnsin-................ 4

RECIPROCAL NOTIFICATIONS
Nolifation regarding communicable diseases sent during the month of May, 1930,

bi departments of health of certain States to other Stat. heath departments
Disease Calfornia Illinois Kansa Ma=a- Minne- New New

____________________ ______ _____ chusetts sota Jersey York
Actinomycosis ----
Chicken pox - 1-
Diphtheria - -

Oonorrhea- ,- . . ,, 2 .
Measles - . --------

Meningococcus meningitis-- .- -- --- 1 1Paratyphoid fever - 1 -- . . . . . .Rocky Mountain spotted fever 2 -- .Scarlet fever- --- 1. --Smallpox - 2 8- .Syphilis - - . _,, 2 3
Tuberculosis -5 , 18--23Typhoid ver -2 4 .---

GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES
The 95 cities reporting cases used in the following table are situated in all

parts of the country and have an estimated aggregate population of more than
31,660,000. The estimated population of the 88 cities reporting deaths is more
than 30,065,000. The estimated expectancy is based on the experience of the
last nine years, excluding epidemics.

Weeks ended June 21, 1930, and June 22, 1929

Diphtheria: -
45 StatAq
95 cities

Cases reported

Measles:
45 States
95 citio8 ,,

Meningococus meningitis:
46 States - -------
95 citis -

Poliomyelitis:
47 States - ------------.......... ....Scarlet fever:
46 States----- ------------------------------ ..........'.....
95 citise --,----------

Smallpox:
46 Statsw --- ------------------------
95 citIe - ------Typhoid bver:
46 Sta t -- -- -- - -- -- -- -- - -- -- --95 cities- ______- -____,-.___________--_--_--_-,_- __- __

DeaU& reported
Influenza and pneumonia:

88 cities
Smallpox:

88 cities

I Exclusive of Oklahoma City and Tulsa.

1930

851
415

10,437
4,047

111
55

106

X011
883

995
60

412
46

440

0

1929

1,247
677

7,485
2,661

199
84

22

2,377
893
635
55

391
49

492

0

Estimated
AynoeoaInPr

-- ---- --

,.--- --

722

43

,- - -. .

I
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City reports for week ended June 21, 1930

The"estimated tan " given for diphtheia, poiomylitis, sarlet fver, smallpox, and typhoid
fever is the reult of an attempt to asertn trom provious the number of cas of the disease
under consideration that may be expectd to oocur during a octan week in the absn of spidernis
It is basd on reports to the Publio Health Sevice during the past nine year It Is in most instancea
meinnumber of reported in the eosponding eks of the preceding years- When the reports

include seval epidemics, or when for other reasons the median is unsati tory, the epidemic periods
are excluded, and theestimated expectancy Is themean number of cae reported for the week during
nonepidemic year

If the reports have not been received for the full nine years, data are used for as many years aspossible,
but no year earlier than 1921is included. In obtainng the estimated expectancy, the fiur are smoothed
when necesary to avoid abrupt deviation from the usal trend. For some of the dileas given in the
table the available data were not sufficient to makeit practicable to compute the estimated xpetXcy

Diphtheria Influenza

Division, State, and Chicken Measles, Mumps, Pneu-
ciy OX, case Ces, cases re- ca re mona'city reported estimated Cas re- Cass re- Deaths ported ported deaths

ancy porUd pored report reported

NEW ENGLAND

Maine:
Portland 6 0 0 0 2 15

New Hampshire:
Concord 0 0 0 O0 1 0
Manchester 0 0 0 0 0 0 2
Nashua-0 0 1 0 5 0

O

Vermont:
Barre -1 0 0 0 10 0 O
Burlington _ 0 0 0 0 0 0

Massachusetts:
Boston -50 30 15 0 328 32 13
Fall River i5 2 0 0 1 7 1
Springfield 10 2 0 1 1 6 6 3
W4orcester 33 2 0 0 109 0 1

Rhode Island:
Pawtucket 4 1 0 0 0 0
Providence 14 4 1 0 1 0 3

Connecticut:
Bridgeport 2 4 0 0 3 0

O

Hartford 4 3 0 0 2 0 1
New Haven 12 1 0 0 10 5 2

MIDDLE ATLANTIC

New York:
Buflalo -24 10 14 0 14 9 9
New York 216 221 91 8 7 1,161 0 108
Rochester . 6 8 3 0 13 1 2
Syracuse . 40 3 1 0 35 37 1

New Jersey:
Camden 5 6 2 1 1 9 0

O

Newark - 19 10 24 0 90 8 3
Trenton 3 2 1 -- 0 11 2 1

Pennsylvania:
Philadelphia 68 50 14 6 2 255 85 28
Pittsburgh 26 15 18 1 120 8 17
Reading 5 2 1 0 3 8 2

EAST NORTH CENTRAL

Ohio:
Cincinnati- 2 5 2 3 44 8 2
Cleveland 105 23 13 0 7 23 10
Columbus 5 2 2 1 1 69 4 1
Toledo - 20 4 3 3 3 23 3 1

Indiana:
Fort Wayne ------

4 1 1 0 0 0 0
Indianapolis 8 2 0 0 32 0 9
South Bend- 0 1 2 0 2 0 0
Terre Haute 1 0 0 0 33 0 1

Blinois:
Chicao -83 76 100 1 1 45 97 30
Springeld- 3 0 0 1 1 37 1 1
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CaI reports for wk ended June 31, l10-Continued

Division, Ste and
city

ABAT NORTH CHN-
TRAL-continued

miehigan:
Detroit -
Flint ---- ---

Grand Rapids----
Wisconsin:

Kenosha-
Madison -

Milwaukee-

Superio r.

WEST NORTH CENTRAL

Minnesota:
Duluth-
MinneapoLis
St. PauL - -

Iowa:
Des Moines-
Sioux City .
Waterloo-

Missouri:
Kansas City
St. Joseph
St. Louis- -

North Dakota:
Fargo------------
Grand Forks-

South Dakota:
Aberdeen- -

Sioux Falls-
Nebraska:

Lincoln-.-
Omaha -

Kansas:
Topeka-
Wichit .----

SOUTH ATLANTIC

Chiaken
pox, ca
reporte

Diphtheia

Case,
estimated

aRly

Influenza

Case Deaths
ported reported

Meases, I Mumps,jg ro c1Mas re7red p

I. -I I F~ ~-I

40

8
3

I

1
115

11

0

4

23
32

2
2
3

--------i-
34

2
0

1

0

8
1

3
0

Delaware:
Wilmington 1

Maryland:
Baltimore ___ 75
Cumberland 0

Frederick O
District of Columbia:

Washington 23
Virginia:

Lynchburg _- 4
Norfolk 0

Richmond 2
Roanoke 3

West Virginia:
Charleston ___-_ 2
Wheeling 6

North Caroina:
Raleigh 1-

Wilmington 0

Winston-Salem __
South Carolina:

Charlesten 0----
Columbia _-_---- 2

Georgia:
Atlanta - 2
Brunswick _ 1
Savannah 0

Florida:
Miami 0

St. Petersburg
Tampa --

38
2
1

0

0

11
1
0

11
7

1
1
0

29
0
22

1
0

0
0

0
2

1
0

1

16
0

0

6

0

0

2
0

0

1

'0
0

0

0

0

1

0

0

1

0

1

27
0

0

0

0

2

0

0

0

1

1

00
0

1_.______.

_________.

I
_._______.

__________

0

0

0

0

0

0

0

0

_____ _

1--
O--
O--

1-- 0
7 -

0-

0-

01-
01

1

3

0

1

0

12
0

0

2

0

0

0

0

0

0

0

0

0

0

2
0

1

O

3

2

4

0

0

0

1

*0
0

0

0

0

0

0

0

0

0

O

179
119
3

1

5

21
16
0

13
19
6

3
10
0

0
52

0
0

64
4

1
8

17
31

1

17

0

65
17
1
6

35

0
8

0
0

0 2
0 1

0 18
0 0

0 7

0 2
0-

0 26

Pneu-

deaths
reported

19
6
1

0

1
1

3
4

-- --- -

.----

2

0

4

2

0

16

0

0

5

1

3

1
2

0
1

0

0

1

0

6

0

0

2

0
1

51
0

0

0

1
78
0

0

0

2
2

0

0

0

0
11
5
0

0
0

0

0
I

I

0
0

0

0
0

0
0

0
0

2
4

5
0
0

1

-- --- .

l ^ i

I------- -I--- -I-- -l- -- -I-- -- -- --IX----------
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City reports for week ended June 91, 1980-Continued

Division, State, an
city

EAST SOUTH CEN-
TRAL

Kentucky:
Covlngton-

Tennessee:
Memphis-
Nashvlle-

Alabama:
Birmingham-
Mobile-
Montgomery --

WEST SOUTH CENTRJ 1

Arkansas:
Fort Smith--
Little Rock-

Louisiana:
New Orleans.
Shreveport.

Oklahoma:
Okahoma City.
Tulsa-

Texas:
Dallas .
Fort Worth-
Galveston-
Houston-
San Antonio
MOUNTAIN

Montana:
Bilings-
Great Falls-
Helena
Missoula-----

Idaho:
Boise _____

Colorado:
Denver-
Pueblo .

Now Mexico:
Albuquerque-

Azizona:
Phoenix

Utah:
Salt Lake City

Nevada:
Reno-

PACMc

Chicki
pox, es
reportA

on

0

6
2

2
0
1

. 1

. 0

. 0
0

0
0

0
0
0
3
0

0
1
0
0

0

14
2

2

0

12

Washingtmn:Seattle -- 14
Spokan -- 14
Tacoma ______ 3

Oregon:
Portland _ 3
Salem-_- 10

California:
Los Angeles 36
Sacramento 1
San Francis - 15

Diphtheria

Cam
stimat

Baby
,

0

0
0
1
0
0

0
0

5
0

3
1
0
2
2

0
0
1
0

0

8
1
0

0

3
A

3
2
2

6
0

33
2

11

Cam9
portel

0

1
1

0
0
0

1
0

7
0

0
0

10
00
2
3

0
0
0
0

0

0.
0.
0.

0.

I.

1
1
2

2
0

14
3
2

Cam r
Iprtd

2

2

1--- -

15
1

Death
report

d
0

0
0

2
01

1
0

1

0
0
0
0
1

0

0
0
0
0

0
0
0

0

0

O

Meab
cas r

a,
I

1

0
13

25
0
1

8
0

3
3

2
1

0
0
1
0

9

0
5

9

115
55

1

110

I---------- 156
31

0 76

0 34
0 1

0 206
0 23
0 36

Mump
eass

o,
a.

0

0
I

ID Pneu.
monia
deaths
rPOrted

4

7
S
2
0

0

2

S

4
0
0
6
2

2
0
0
0

2

2

0

4

5
0

19
2
2

0
0

0
2

0
0

2
0
0
0
0

1
0

1

0

6
17
2

0

5

37
0
0

.7
1

59
7
26

r_

_

, .,________

----

I

-

- -

-

- -

2

2
O

3
2

'1-

I

-

O
O
7

.

-

-

n

3
2
2

6
O

I

wuem
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City reports for week ended June S1, 19SO-Conthuod

DivisiON, `ste,
and citY

NEW INGLAND

maine:
Portland -

New Hampshire:
ConcOrd-----.
Manchester
Nashua -

Vermont:
Bar---
Burlington-.-

Massachusetts:
Boson-
Fall River-
Springfield---
Worcester-

Rhode Island:
Pawtucket-.--
Providence ---

Connecticut:
Bridgeport
Hartford -

New Haven-

MIDDLE ATLAIC

New York:
Buffalo-
New York
Rochester-
Syracuse-

New Jersey:
Camden-
Newark-
Trenton-

Pennsylvania:
Philadelphia
Pittsburgh ---

Reading-

EAST NORTH
CENTRAL

Ohio:
Cincinnati-
Cleveland-
Columbus-
Toledo

Indiana:
Fort Wayne-
Indianapolis -
South Bend --
Terre Haute...

Illinois:
Chicago-
Springfield

Michigan
Detroit _
Flint ----
Grand Rapids

Wisconsin:
Kenosha-
Madison-_
Milwaukee--
Racine
Superior ...

Cases,
at'-
maed
epect-
ancy

8mallpox

c CaseasCuo mel- Crsopye - ted portd-

*1. - --- .1.. -1 .- I - I! ? i

10

0

0

44

2
4
6

a

5

3
2

18
146

6

4

4

16
2

54
20
2

7
26

4
7

1

79

2

60
5
4

0

0

17
2
3

0

0

0
0

28
2
2
3

1
6

a
0

4

3
106

9

1
16

74
21

100
7
a
1

2

2

17

8
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

2
0

1
0

1

0

1

2
0

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4

3

0

0

0
3

0

0

0

0

0

*11,18G

Typhid hvwr

cuio-

rpo
prtd

D_of
p0-Ipotted

whrn._ r - - 1 -rCSm

wa-
now

om
portePe

Dlths
le

cmE
re-

ported

DeU4
an

ausesm

0

0

0

0

0

0

0

0

0

0

i0
0

2

0

0

0

0

0

0

0
0
0

0
0

0
1
0
0

0
0

0
0

0
0
0
0

0
0

0o

0

0

1

0

0

0

0

12
2

1
1

0-

3

4
3

6
92
1
1

1

7
6

26
7

3

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

11 o[ 0

1
12
0
0

0
0
1

a
0
0

5
0
0
0
0

47
4

9

0
6

0
0
12

18

2

53
35
0

22
34
5

75
9
1

2
17
0
1

76
6

12
1

6
11
52
10
0

2U
9
11

2
11

198
25
26
26

2D
66

23

49

109
1,121

64
44

14
78
34

41S
147
19

II
173
78
S

23

-is
am
23

263
80
41

8

1ii
8
7

0
6
0
0

0
0

00

0

1
1
0
0

0
0
0
0

2
0

0
0
0

0
0
0
0
0

0
2
0
0

0
0
0

0
0
0

0
0
0

00
0
0

010

0

0

0
00
0

0 11 0
0 10 2
0 3 1
0 4 0

0 1 0
0 1 0
0 1 0
0 0 0

0 40 3
0 0 0

0 28 2
0 1 0
0 2 0

0 0
0 0

0 6 1
0 0 0
0 2 0
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City reports for week ended June 51, 1980-Continued

ScarJt

Divison, State, Cas,
and city ei-

mated

ancy

WEST NORTH
CENTRAL

Minnesota:
Duluth 6

Mlnneapols.--- 21
St. Paul ----- 13

Iowa:
Des Moin 4
Sioux City-
Waterloo 1

Missouri:
Kansas City-. 4
St. loge-h 0

St. Loub . 15
North Dakota:

Fargo 1

Grand Forks__ 0

South Dakota:
Aberdeen-- 1
Sioux Falls-. 0

Nebraska:
Lincoln- 1
Omaha- 2

Kansas:
Topeka- 1
Wichita 1

SOUTH ATLANTIC

Delaware:
Wimington 2

Maryland:

Baltimore 16

Cumberland- 0

Frederick 0
District of Colu

bia.-

WashingtonV 11
Virginia:

Lynchburg 1

Norfolk 1

Richmond- 1
Roanoke 0

West Virginia:
Charleston. 0

Wheeling 1

North Carolina:
Raleigh-0

Wilmigon 0

w ~~~~0
South Carolina:

Charleston 0

Columbia 0

Georgia:
Atlanta- 3
Brunswickl 0

Savannah-_
Florida:

Miami 0

St. Petersburg 0O
Tampa 0

EAST SOUTH-CEN-
TRAL

Kentucky:
t Covington 0

Memphis 2
Nashville 0

Alabama:
Birm1ngham- 1
Mobile 0

Montgomery- 0

at fever Smallpox Typhoid bver
Tuber- _ Whoo

Caes wio- ing Da
Cases, dsi Cases cough Deaths,Cam esti- Cases Deaths is - Cases Daths cases all1re- mated re- re re- mated re re- re-ported expctporte pported portd ported ported ported
ancy ancy

3

A

I

I
I0
1

4

0

0

0

0

4

1

4

1

0

2
7
4

2
4
0

4
I0

0
0

0
0

8
6D112III I

c
I
c
0
0

0

1

0

2

0

0

0

0

0

0

0

1

2
0

0

0
2
0

2
I
1

011
1

0
0

0
0

1
2

0
0

0

3D
3

0
0
0

28
6
2

0
1

0
1.

3
8..

1 .
4

0
1D
3
3
3

0

0

0

0

0

0

0

1
0

0

0

0

0

0

0

0

0

0

1

2

41
0

0
0

0

0

0O

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I
A1

I

0

1

0

4

1

3
3

4
0

0
4
2

1
8

1

2
1

1

8
0

3

I

0

1

0

1

0

3
2

2
2
a

0
1
1

0
0
0

1.
0
2

0
0

0
0

0
0

0
0

1

2DDIoI
I .-

2

0

1

0

1

2

5

0

0.

1

20

O

I

25
41

0

2

25

0

0

2

10

0
2

4

2
2

7
6

8
0

5
0
0'

0

0

9
2

20.
0
0

7 22
1 97
5 53

o 21

1--

6 11

o 23

2 7

O0 .

164

I 32

;27

;151
8
2

135

19

14

21
14

11
12

18
12

82
4

35

31
11
17

31

81
42

63
25

July 11, 1930

I

I

I
I

i

I

II

c

I
0
0

1

a
a

I
I

---

I I

I

------

------

I---

I---

I---

I---
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City reports for week ended June 21, 1930-Continued

Scarlet fever Smallpox Typhoid fever
_________ Tuber- Whoo-

cub- il:pDg t$Division, State, Cases, Cases, sis, Cases, cough, Deaths,
and city esti- Cases esti- Cams Deaths deaths esti- Cases Deaths cases ca

mated re- mated re- re- re- mated re- re- re- us
ect- ported expect- ported ported ported expect- ported ported ported
ancy ancy ancy

l ~ ~ .~ _
WEsT5OUTE CZN-

TRAL

Arkan° oIFort Smith..---- 0 0 0 0---------- 1 0----- 10 ----

Little Rock -- 0 1 0 0 0 6 1 2 1 0
Louisiana:

New Orleans-_ 3 18 0 0 0 16 3 2 2 6 iso
Shreveport---- 1 2 1 1 0 2 0 1 0 0 30

Oklahoma:
Oklahoma City 0 2 1 12 0 4 1 0 0 0 39
Tulsa0 4 0 1 --- 2 0 1

Texas:
Dallas-2 5 1 1 0 3 2 1 1 4 61
Fort Worth_ 0 0 2 0 0 0 1 0 0 0 33
Galveston 0 0 0 0 0 2 0 0 0 1 14
Houston- 1 1 1 4 0 5 1 0 0 0 75
San Antonio- 0 1 0 1 0 4 1 1 0 4 82
MOUNTAIN

Montana:
Billings0 0 0 0 0 0 0 0 0 0 6
Great Falls --- 0 9 0 0 0 0 0 0 0 0 8
Helena - 0 1 0 0 0 0 0 0 0 0 3
Missoula 0 0 0 4 0 0 0 0 0 0 3

Idaho:
Boise-0 0 0 0 0 0 0 0 0 1 6

Colorado:
Denver- 7 12 0 0 0 8 1 0 0 42 68
Pueblo-1 0 0 0 0 0 0 0 0 0 6

New Mexico:
Albuquerque-_ 1 0 0 0 0 3 0 0 0 0

Arizona:
Phoenix- 0 0 0 0 4 0 0 0 0 21

Utah:
Salt Lake City 2 1 1 0 0 3 0 1 0 38 32

Nevada:
Reno- 0 0----
PACIMC

Washington:
Seattle-6- 5 1 1 --- 0 1 13
Spokane- 3 0 3 4 --- 0 0 9.
Tacoma----- 2 0 2 2 0 2 0 0 0 2- ig

Oregon:Portland - 3 0 7 4 0 2 0 1 0 10.
Salem-1 0 0 0 0 0 0 0 0 6

California:
LosAngeles- 22 20 3 8 0 22 2 1 0 25 295&acramento-- 2 3 1 3 0 1 0 1 0 1 27
San Francisco 12 8 0 0 0 13 1 0 0 4 157

Meningoooccus Lethargic en- Pell Poliomyelitis (infantile
menngitis cephalitis agra paralysis)

Division, State, and city Cases,
Cases Deaths Cases Deaths Cas Deaths mated Cases Deaths

ancy
-I 1-..

NZW ZNGLAND
Connecticut:

Hartford -0 1 0 0 0 0 0 0 0
MIDDLZ ATLANTIC

New York:
Buffo _----__- 0 1 0 0 0 0 0 0 0
New York -- 9 3 4 0 0 0 2 1 0

Pennsylvania:
Philadelphia -- 1 0 0 0 0 0 0 0 0
Pittsburgh -- 3 1 0 0 0 0 0 0 0

117809°30-5
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City reports for week ended June £1, 1980-Continued

LAthargl ft- poyHl ibtlam s Let a eDgmceplalitis Pagatile

Division, State, and city Oases,

Caim Deaths Ciw Doetbe Cum Dmft mated Cam Deaths
ancy

EAS NOTH CZNTiA

Cincinnati 01 O 0 0 0 0 0 0 OCleveland 02 0 0 0 0 1 0 0
Indiana:

Indianapolis 1 0 0 0 0 0 0 0 0
South Bend e _-- 1 0 0 0 0 0 0 0 0

Illinois:Chicago ----------------- 5 3 1 0 0 0 0 0 0
Michigan:

Detroit --9 4 0 0 0 0 1 0 0
Wisconsin:

Milwaukee -- 1 1 0 0 0 0 0 0 0

WEST NORTH CENTRAL

Minnesota:
St. Paul -1 0 1 1 0 0 0 0 0

Mlissouri:
St. Louis -3 0 0 0 0 0 0 0 0

Nebraska:
Omaha --- 1 0 0 0 0 0 0 0 0

SOUTH ATLANTIC
District of Columbia:

Washington - 1 0 0 0 0 0 0 0 0
Virginia

Roanoke- _ 0 0 0 0 0 1 0 0 1
North Carolina:

Wilmington -0 0 0 0 4 1 0 0 0
South Carolina:

Charleston- 1 1 0 0 15 0 0 0 0
Columbia-0 0 0 0 0 3 0 0 0

Georgia:
Atnta - ------------ 2 0 0 0 1 1 0 0 0

EAST SOUTH CENTRAL

Rentucky:
Covington -0 _ 2 0 0 0 0 0 0 0

Tennessee:
Memphis -_---- 7 1 0 0 0 0 0 0 0

Birmingham----------- 1 0 0 0 0 1 0 1 0

WEST SOUTH CENTRAL
Arkansas:

Little Rock -- 0 0 0 0 0 1 0 0 0
Louisiana:

New Orleans--___ 0 0 0 0 7 3 0 0 0
Shreveport-- 0 0 0 0 0 0 0 4 0

Texas:
Dallas----------1 1 0 0 2 2 0 0 0
Fort Worth-- 0 0 0 0 0 2 0 0 0
Houston------------ 0 0 0 0 1 1 0 0 0

MOUNTAIN
Arizona:

Phoenix _-_-----0 1 0 0 0 0 0 0 0
Utah:

Salt Lake -- 1 0 0 0 0 0 0 0 0

PACIFC

Washington:
Spokane -1 0 0 0 0 0 0 0 0

Oregon:
Portland - 1 0 0 0 0 0 0 0 0California:
Los Angeles -_:1 1 0 0 0 0 0 17 8
Sacramento - 1 0 0 0 0 0 0 1 0
San Francisco - - 0 2 1 0 0 2 0 0 0

.J

I I

L.-

II

L-

I I -I1I
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The following table gives the rates per 100,000 population for 98 cities for the
5-week period ended June 21, 1930, compared with those for a like period ended
June 22, 1929. The population figures used in computing the rates are approxi-
mate estimates, authoritative figures for many of the cities not being available.
The 98 cities reporting cases have an estimated aggregate population of more
than 32,000,000. The 91 cities reporting deaths have more than 30,500,000
estimated population.

Summary of weekly reports from cities, May 18 to June 21, 1980-Annual rates per
100,000 population, compared with rates for the corresponding period of 1929 1

DIPHTHERIA CASE RATES

Week ended-

May May May June June June June June June June
24, 25, 31, 1, 7, 8, 14, 15, 21, 22,
1930 1929 1930 1929 1930 1929 1930 1929 1930 1929

98 cities -81 135 77 124 77 110 2 80 106 368 112

New England -62 108 51 90 86 72 4'36 79 35 74
Middle Atlantic -80 188 71 168 72 148 82 131 81 125
East North Central- 117 165 111 155 113 123 129 145 93 165
West North Central -_ 70 100 76 110 51 96 & 54 65 631 87
South Atlantic -49 49 55 41 49 54 7 40 64 7 34 64
East South Central-27 14 40 7 13 21 13 41 13 34
West South Central-56 46 52 57 41 88 86 84 86 65
Mountain -51 61 43 35 60 61 835 35 69 26
Pacific -69 60 78 58 76 56 43 34 54 58

MEASLES CASE RATES

98cities- 1,185 903 932 659 9571 73'4 288 483 8667 423

New England -1,719 552 1,426 364 1,462 602 41,401 337 1,048 391
Middle Atlantic-- 1, 150 196 991 183 1,076 169 1, 089 143 818 123
East North Central- 692 2,286 529 1,597 517 1,827 457 1, 152 381 1,010
West North Central -_ 778 1,441 514 1,033 412 1,060 '369 581 6 347 504
South Atlantic -875 242 725 298 478 238 7 374 242 7 387 129
East South Central- 641 27 378 55 418 41 182 41 270 41
West South Central...._. 587 430 486 236 123 400 101 209 82 183
Mountain -6,934 313 5,527 252 5,630 192 83,386 261 8 2667 218
Pacific - ---2, 544 529 1,630 398 2, 220 408 1,564 384 1,247 352

SCARLET FEVER CASE RATES

98cities - 210 268 186 209 214 209 '193 188 |145 148
New England - 288 281 281 269 230 191 ' 200 204 115 159
Middle Atlantic - 215 196 171 193 196 135 155 129 118 100
East North Central- 229 449 142 447 296 321 304 322 229 260
WestNorth Central - 300 208 209 179 260 165 ' 242 110 6154 77
South Atlantic - 150 159 115 273 156 300 7149 133 7100 73
East South Central- 115 137 81 123 108 96 54 75 67 89
West South Central- 52 118 15 160 78 76 37 107 105 88
Mountain - 292 113 94 96 240 78 '123 70 1202 96
Pacific - 113 3361 83 246 109 270 113 251 85 210

X The figures given In this table are rates per 100,000 population, annual basis, and not the number of
cases reported. Populations used are estimated as of July 1, 1930 and 1929, respectively.
'Barre, Vt., Omaha, Nebr., Winston-Salem, N. C., and Reno, Nev., not included.
Kansas City, Mo., Winston-Salem, N. C., and Reno, Nev., not included.
Barre, Vt., not included.
'Omaha, Nebr., not included.
6Kansas City, Mo., not included.
7 Winston-Salem, N. C., not included.
I Reno, Nev., not included.
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Summary of we kiy reports from citieC, May 18 to June 21, 1980-Anual rate per
100,000 population, compared with rates for the corresponding period of 1929-
Continued

SMALLPOX CASE RATES

Week ended-

May May May June June June June June June June
24, 25, 31, 1, 7, 8, 14, 15, 21, 22,
1930 1929 1930 1929 1930 19z9 1930 1929 1930 1929

98 cities --- 20 14 16 9 21 8 213 16 'l1 9
New England -0 7 0 0 0 0 '0 0 0 0
Middle Atlantic-0 0 1 0 1 0 0 0 0 0
East North Central-10 20 13 15 8 17 11 28 8 18
West North Central- 108 15 55 15 116 12 ' 37 12 ' 31 6
South Atlantic -2 4 9 0 4 2 78 4 72 6
East South Central-34 27 34 7 34 14 40 55 20 0
West South Central-11 15 15 19 22 8 22 42 26 4
Mountain------------------- 69 35 60 52 112 62 826 44 835 61
Pacific -83 75 57 27 68 14 57 46 43 31

TYPHOID FEVER CASE RATES

98cities - 7 8 7 7 8 8 2'9 9 '8 8
New England -18 7 11 2 4 7 # 9 11 0 4
Middle Atlantic -4 5 3 3 6 5 8 3 4 2
East North Central-5 3 3 3 4 3 4 4 3 4West North Central-8 8 9 17 9 8 ' 6 17 ' 9 19
South Atlantic- 11 15 13 19 20 17 15 11 719 13
East South Central-27 75 40 34 13 27 27 34 54 55
West South Central-11 11 22 19 37 27 19 19 26 34
Mountain -0 17 9 0 0 0 ' 9 9 ' 9 9
Pacifc -7 10 9 2 2 12 19 19 7 5

INFLUENZA DEATH RATES

9l1tdes-6------------- 10 4 7 5 7 37 6 '4 6
New England - _ 4 7 0 7 0 2 ' 2 7 2 2Middle Atlantic - 8 8 4 4 4 5 5 4 5 3East North Central- 5 8 4 9 4 6 6 8 4 8West North Central-0_ 15 3 3 12 3 117 9 .0 6South Atlantic - 5 6 4 6 9 7 21 2 l 2 6East South Central- 22 45 37 0 15 22 15 7 15 15West South Central 8 27 4 12 11 16 27 12 8 16Mountain -9 9 17 17 9 35 ' 0 0 ' 0 0
Pacific _----- 8 6 3 16 3 16 6 6 0 6

PNEUMONIA DEATH RATES

91 cities - 103 116 80 105 86 90 285 86 '72 81
New England - 100 121 89 106 73 65 ' 80 85 69 56Middle Atlantic - 137 129 94 113 106 105 101 98 82 89East North Central- 80 118 54 101 59 96 67 82 58 76West North Central -____ 83 123 68 120 130 81 '82 54 681 48South Atlantic - 101 94 82 112 93 67 172 88 l 64 84East South Central- 88 104 110 112 81 60 110 104 133 119WestSouthCcntiaU - 88 66 130 66 84 90 107 62 69 82Mountain -_ 120 139 77 113 129 61 88 113 '132 78Pacific - 43 82 64 63 40 69I n 60 74 104

' Barre, Vt., Omaha, Nebr., Winston-Salem, N. C., and Reno, Nev., not included.' Kansas City, Mo., Winston-Salem, N. C., and Reno, Nev., not Included.
4Barre, Vt., not included.
A Omaha, Nebr., not included.
IKansas City, Mo., not included.
7 Winston-Salem, N. C., not included.
I Reno, Nev., not included.
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CANADA

Provitces-Communicable diseases-Week ended June 14, 1930.-
The Department of Pensions and National Health reports cases of
certain communicable diseases in Canada for the week ended June 14,
1930, as follows:

Provln~~~~Ceraro Dysen- nfunaPollomy- Smallpox TyphoidProvince | inal |tey Influenza eelitis fever

prince Edward Island ---
Nova Scotia - ---
New Brunswick l
Quebec - - I 7
Ontario - - 2 10 9
Manitoba I-
Saskatchewan - ---- 12 3
Alberta -----
British Columbia--- 4--1 2

Total - 2 4 3 1 23 21

XNo case of any disease included in the table was reported during the week.

Quebec Province-Communicable diseases-Week ended June 21,
1930.-The Bureau of Health reports cases of certain communicable
diseases in the Province of Quebec, Canada, for the week ended
June 21, 1930, as follows:

Disa Cases Disease Cases

Cerebrospinal meningitis -1 Mumps- 53
Chicken pox - 84 Poliomyelitis -1Diphtheria - ________---- ___-- 27 Scarlet fever- 6
Erysipelas - 3 Smallpox- 2
German measles --__-___--__---31 Tuberculosis- 54
Influenza _-_-- _____--__------__-__-- 3 Typhoid fever -__9Measles- -_----_____________--_--________ 90 Whooping cough- 14

CHINA
Meningiti.-During the two weeks ended June 14, 1930, 6 cases of

meningitis, with 3 deaths, were reported in Canton, China.
YUGOSLAVIA

Communicable diseases-May, 1930.-During the month of May,
1930, certain communicable diseases were reported in Yugoslavia as
follows:

Disease Cases Deaths Disease Cases Deaths

Anthrax -- 36 2 Puerperal sepsis -2 1
Cerebrospinal meningitis -- 11 7 Rabies- 3 3
Diphtheria and croup -- 338 54 Scarlet fever-1,033 150
Dysentery --------------- 19 2 Tetanus- 3220
Glanders __1--1 1 Typhoid fever -202 24
Leprosy ----------------------- 1 Typhus fever-16 1
Measles - -2,041 31

(1641)
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