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NATIONAL INVENTORY OF NEEDS FOR SANITATION
FACILITIES

II. SEWERAGE AND WATER POLLUTION ABATEMENT 1

GENERAL ASPECTS

Under the more primitive conditions of life, such as existed in the
United States during the early days of the Republic, the disposal of
household and other wastes was a comparatively simple problem, in-
volving few if any intercommunity implications. In the rural sec-
tions of the country, substantially the same conditions are found
today, except that the time-honored "privy" has been greatly im-
proved in its functional design for good sanitation and the installation
of running water supplies in many farm homes has made possible
water-carriage systems of sewage disposal, utilizing individual cess-
pools, septic tanks, and subsurface tile grids for the final disposition
of effluents.
With the development of urban communities, the disposal of

wastes became a serious problem of public sanitation, which was not
adequately solved until public water supplies were established and
the construction of water-carriage sewer systems thus made possible.
In moderm cities, these sewer systems, constituting vast networks of
interconnected underground conduits, are among the engineering
marvels of the present age. Their phenomenal development within
the past century has marked a new era in community sanitation,
both in the United States and in other countries. The resulting
improvement which they have wrought in the healthfulness and con-
venience of urban life has been reflected by the marked reduction in
the prevalence of water-borne and fly-borne diseases which has
been experienced in all communities served by public sewerage.
The widespread solution of this problem from the standpoint of

local sanitation has resulted, however, in the creation of another
problem of more far-reaching significance, namely, the increased
pollution of the natural waterway systems of the country, in conse-
quence of the concentration of large volumes of sewage and indus-
trial wastes in streafms, lakes, and coastal waters, which ordinarily
1Prepared by the Sanitary Engneern Divison, United States Public Health Service.
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afford the only means available for the ultimate disposal of these
wastes. According to an estimate by the National Resources Com-
mittee (1), the total volume of sewage, both treated and untreated,
which was being discharged through public sewer systems in 1938
amounted to some 5% billions of gallons daily. Approximately three-
fifths of this total volume of sewage is treated to some degree, the
remining two-fifths being discharged without any treatment. The
resulting increase in waterways pollution, in many cases far beyond
the capacity of these watercourses for natural purification, has created
a situation quite aptly termed by the National Resources Committee
as one of "natiQnal concern."
In considering the needs which now or hereafter may exist for the

further extension of public sewerage systems in the United States, it
is imperative that full account be taken of the closely related needs,
greater in the aggregate at present, for the abatement of water pol-
lution, both resulting from the construction of sewer systems- up to
this time and also from that which may be expected to be added by
any sewer extensions planned for the future. This need has been an
important element in that part of the total needs for sanitation facil-
ities with which the present paper deals.

Before considering in detail the results of this section of the in-
ventory, it will be desirable to sketch very briefly the historical
background of the particular needs with which it is concerned. In
this connection, the three principal topics to be discussed are: (1)
the development and present status of public sewerage systems in the
United States, (2) the progress thus far made in the development of
sewage and industrial wastes treatment, and (3) the history and
present trend of water pollution and its abatement.

DEVELOPMENT OF PUBLIC SEWERAGE SYSTEMS IN THE UNITED STATES

The development of public sewerage systems in the United States
dates from the year 1855, when the first comprehensive system in this
country was designed for the city of Chicago. In 1860, according to
Hyde (2), about 1,000,000 people of a total urban population of 6,000,000
were provided with some kind of sewerage, representing 17 percent
of that total. In 1900 this number had increased to about 25,000,000,
or roughly 35 percent of the total urban population. At the end
of 1942, according to recent surveys of sewerage facilities in the United
States conducted by the Public Health Service (5), with the coopera-
tion of the State departments of health, the total population of some
8,434 communities, both incorporated and unincorporated, with
100 or more persons, had reached approximately 81,000,000, of
which 70,900,000, or 87 percent, were estimated as being connected
to sewers. Referring only to incorporated communities of more
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than 200 population, a total of 7,484 such communities, having a
combined population of 78,906,000, is now provided with sewerage
facilities, either wholly or in part.
These figures indicate broadly that during the past 4 decades

the total population connected to sewer systems has increased more
than 3 times and its percentage of the total urban population by
about 2.5 times. This situation is somewhat better than noted in
1926 by Fuller and McClintock (4) who remarked that over 4 times
as much polluting matter was reaching American waterways then as
30 years previously.

SEWAGE TREATMENT

The general problem of sewage disposal is one of providing adequate
and proper treatment facilities where necessary in order to supple-
ment natural dilution. The development of sewage. treatment in
the United States has taken place largely within the past 50 years.
In the year 1900, according to Hyde (2), roughly 60 municipal sewage
treatment plants were serving a total population of about 1,000,000,
or 4 percent of the population living in sewered communities. In
1935, there were approximately 3,700 municipal treatment plants
serving a total population of 28,500,000, or 41 percent of the popula-
tion resident in sewered communities. During the next 5 years,
1935-40, under the stimulus of Federal-aid projects, the number of
treatment plants and population served increased phenomenally.
In 1942, according to the Public Health Service surveys, some

5,126 incorporated and unincorporated communities having 100 or
more persons connected to sewers were wholly or partially served
by 5,600 treatment plants. The estimated population connected to
treatment plants was about 42,200,000, or 60 percent of the popula-
tion connected to sewers. As the latter was about 70,900,000, the
total population discharging untreated sewage through public sewer
systems thus approximated 28,700,000 in that year. During the
past 3 years community sewerage construction has been progres-
sively curtailed except for construction in military and war indus-
trial areas, resulting in a sizable backlog of deferred projects and
suspended construction. Brief statistics on facilities under con-
struction, or on which construction has been suspended, are given
in a later paragraph.

Since the early years of sewage treatment, methods and processes
have undergone a considerable degree of variation and elaboration,
th9ugh some of the older processes, modified to some extent, have
remained basically unaltered. In general, sewage treatment processes
now are broadly classified as"primay" and"secondary," according to
their degree of elaboration and purification effected. Primary treatment
ordinarily includes screening and various methods of sedimentation.
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Secondary treatment embraces the various additional ptesseg, such as
chemical treatment, activated sludge treatment, and the use of trick-
ling or intermittent sand filters, which are designed to secure a higher
degree of purification. Chlorination may be an adjunctive feature
of either primary or secondary treatment, designed to reduce the
content of sewage bacteria in watercourses receiving treated effluents.
In general, it may be assumed that as an average, primary treatment
effects about 35 percent of purification, and secondary treatment
about 85 percent. These figures are approximate and subject to con-
siderable variation in individual cases, according to local conditions
and methods of treatment.
According to sewerage census data assembled up to the end of

1942 (3), treatment facilities serving the 5,100 communities pre-
viously mentioned were distributed as follows:

Number Percent Estimated Peroentt
Treatment Of of total population o ota

plants plants s%ervtdio to

Minor-50 0. 9 3.300,000 7.8
Primary -2, 848 50.8 15,900.000 37.7

Intermediate and secondary -2 712 48.3 28,000.000 54.5

Total -5,610 100.0 42Z 200, 000 100.0

Plants with chlorination -- 1,168 20.8 14,980.0008&5

In addition to the facilities in service reported above, community
sewerage projects under construction, including those on which con-
struction was suspended, based on data available for projects being
constructed prior to 1943, included initial sewer systems and treat-
ment plants for some 95 communities with 120,000 total population,
initial sewer systems for 8 communities totaling about 12,000 popula-
tion, initial treatment plants for 28 communities having existing
sewer systems discharging sewage raw and serving connecting popu-
lations aggregating 470,000, and raising in 18 communities the exist-
ing degree of treatment variously from one to another of the general
classifications indicated in the above table and involving some
1,200,000 connected population. In similar construction status prior
to 1943 were treatment plant improvements and replacements which
might be roughly classed as being within one or another of the general
distribution groupings listed above. Later reports may reveal a
number of new projects and improvements above-mentioned to have
gone into operation during 1943, or some prior to that year.

WATER POLLUTION

According to the figures previously cited, about 29,000,000 people
in 1942 were discharging raw sewage, and roughly 42,000,000, sewage
treated to some degree, into the natural waterways of the United



States. Of the latter group, it has been noted that 3,300,000 were
served by minor treatment, 15,900,000 by primnary treatment, and
23,000,000 by intermediate and secondary treatment. Of this latter
group, about 3,500,000 were served by intermediate treatment and
19,500,000 by secondary treatment. If it be assumed that minor
treatment effects no purification, primary treatment 35 percent,.
intermediate treatment 50 percent, and secondary treatment 85 per-
cent, it may be estimated roughly that the total residual polluting
effect of this combined population would be equivalent to the raw
sewage from approximately 18,400,000 population. When added.
to the 28,700,000 discharging raw sewage, this would make a total
of about 47,000,000 whose raw sewage contribution would be approxi-
mately equivalent, in polluting effect, to that of the 71,000,000 dis-.
charging raw and treated sewage combined.

In addition to domestic sewage, large volumes of liquid wastes from
industrial processes are discharged into natural watercourses, either
directly or through sewer systems. Various estimates have been made
as to the total pollution effect of these wastes in terms of equivalent
populations contributing raw sewage. In the Ohio River Basin, the
total industrial wastes pollution has been estimated as being equivalent
to the raw sewage contributed by about 10,000,000 people. This is
116 percent of the actual sewered population, which approximates
8,620,000.
For the entire country, it may be estimated roughly that the total

industrial wastes pollution is equivalent to the raw sewage discharged
by a population of about 55,000,000 or 60,000,000. This estimate
has been made by assuming that the total industrial wastes pollution
in the 48 States would bear the same ratio to the corresponding total
for the Ohio River Basin, both expressed in terms of sewage-contrib-
uting population, as is borne by the estimated financial values of
products manufactured by the waste-producing industries in these two
respective areas, as given by the National Resources Committee (1).
This assumption is not valid for individual industries, but may be
roughly correct for the various industries making up the group con-
sidered. On this basis, it may be estimated that the combined
sewage and industrial wastes pollution for the country as a whole
approximates the raw sewage contribution of not less than 100,000,000
people, including the 47,000,000 of equivalent sewage-contributing
population.
These figures afford a very rough index of the present extent of

water pollution in the United States and the magnitude of the problem
of pollution abatement which is thus presented. This problem is a
many-sided one, with widely divergent aspects, according to the
various needs of industry, agriculture, commerce, and urban develop-
ment affecting water use and waterways utilization in different parts
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of the country. The problem also involves to a considerable extent
certain broader interests of the entire population, such as the re-
creational use of natural watercourses and the propagation of fish life
as an important element in the Nation's food supply.
In the report previously noted (1), the National Resources Com-

mittee has summarized its findings and recommendations with respect
to the status of water pollution in the United States in 1939. In this
connection, it was pointed out: (1) that water pollution is a problem
of national concern, though most serious in the more populous and
highly industrialized northeastern section of the country, (2) that it is
inimical to the public interest in a vaxiety of ways, and (3) that a
reasonable program of pollution abatement would cost about $2,000,-
000,000 and require 10 to 20 years for its completion.
Nearly 25 years ago, F. H. Newell, former director of the United

States Reclamation Service, described the various uses of water,
listing them in decending order of importance as follows (5):

1. Human consumption (drinking).
2. Production of food (watering stock, irrigation, and fish propagation).
3. Disposal of wastes.
4. Industry (water power, steam power, and industrial processes).
5. Transportation (navigation).

To this list may be added:
6. Recreation (boating, bathing, camping, and sport fishing).

Under various local conditions affecting indivridual watercourses
or geographical areas, the relative order of importance of these uses
has been found by experience to be subject to some variation, though
in general it probably remains today substantially as given by Newell.
In Wisconsin and Minnesota, for example, as well as other vacation
areas, recreational use of waters would stand very high in relative
order of importance. In some industrial areas the use of water for
industrial purposes would have a priority. It is to be noted that
Newell was one of the early proponents of using waterways for the
disposal of wastes, which has become generally recognized as a legiti-
mate use, when not abused so as to interfere with other essential or
desirable uses.
Damages resulting from water pollution may be classified as follows,

roughly in the order of their relative importance, but subject to alter-
ation in this respect in different areas and under various circumstances
affecting water uses:

1. Damage to public water supplies used for domestic purposes (drinking and
culinary use).

2. Damage to agriculture and food fish propagation (food production).
3. Damage to industrial uses of water.
4. Interference with navigation.
5. Damage to recreational uses.
6. Damage to land and property values not above included (resulting mostly

from "nuisance" conditions).
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In the Ohio River Basin, which presents both a large and typical
industrial area in its northern section and an extensive rural area in
its southern portion, the effects of pollution are fairly representative
of those which have been experienced in other industrial areas through-
out the country. Many water supplies, domestic and industrial,
have suffered from the effects of sewage and industrial wastes, both
from the standpoint of palatability and other physical and chemical
qualities and from that of the public health. Although typhoid
fever prevalence has been greatly reduced by effective municipal
water purification, outbreaks of other intestinal diseases, apparently
water-borne, have occurred from time to time, especially during or
following periods of low stream flow. Recreational facilities have
been materially damnaged. Food fish and other aquatic life have
been destroyed, or detrimentally affected. Property values along
some streams have been reduced because of "nuisance" conditions
caused by excessive pollution. Navigation has been seriously af-
fected by corrosion of metal parts of river craft, and dams by acid
waters. Agriculture has suffered from the deterioration in the qual-
ity of stream waters used for stock watering and irrigation.

ECONOMIC LOSSES FROM WATER POLLUTION

The economic losses resulting from water pollution over the entire
country cannot be estimated with any degree of completeness or ac-
curacy, because of the manifold types of damage resulting from
pollution and the wide variety of local conditions which are concerned
in such damage. Moreover, factual data bearing on the actual costs
of pollution in terms of total damage to waterways, which not only
are used for certain purposes but could be used for additional pur-
poses if relatively unpolluted, are at best incomplete and in some
instances almost wholly lacking. The element of intangible losses
resulting from excessive water pollution and, conversely, of intan-
gible benefits following its correction, is a very large one in many
situations, particularly in those involving recreational uses of water-
ways and the various types of urban development which are affected
by pollution in it7s diffeint aspects. These intangible losses and
benefits are difficult to evaluate in financial terms, which cannot,
in fact, include all of the real liabilities and assets thereby involved.
Bearing on this phase of the subject, the experience of Wisconsin

and Minnesota has been of particular interest, because these two
States are well-known vacation areas in which the value of good
streama and lakes is recognized as a definite public asset. In a
special report on stream pollution in Wisconsin (6), issued in 1927,
it was estimated, on the basis of a State-wide questionnaire to va-
cationists, that the income value of natural bodies of water pa that

597913 44 -2

863 July T. 1944



State for pleasure fishing alone approximated $10,000,000 annually,
the total vacational expepditure being about $100,000,000 per year.
Commercial fishing was valued at $750,000 annually. Substantially
the same figures for Minnesota were derived from a similar estimate
described in a report by the Metropolitan Drainage Commission of
Minneapolis-St.Paul in 1928 (7). In this report it also was estimated
that correction of pollution in the upper Mississippi River in the
Twin Cities district would add a total of $1,500,000 to $2,500,000 to
land values in that district alone, together with a river frontage value
increase of $1,500,000. Commercial and sports fishing in the same
district were valued at $110,000 annually. These combined bene-
fits, both for Minnesota and Wisconsin and for the Twin Cities, would
amount to somewhere between $4 and $5 per capita, on the basis of
the respective populations of these areas.
The economic losses resulting from certain types of damage to

water supplies, some of them due to pollution of their sources, have
been discussed in the first paper of this series (8). In a note prepared
for the National Resources Committee,2 Jordan has estimated that
a variation from low to high pollution load on water treatment
plants would entail an increase in the cost of operation from $7.90
to $16 per million gallons. From statistics of construction and
operating costs for 10 Ohio River water filtration plants handling
raw waters of various average degrees of pollution, it has been shown
by Streeter (9) that an increase in the yearly average raw water pollu-
tion load, expressed in terms of the colifonn bacteria index, from 5,000
to 20,000 per 100 milliliter has added about $1 per capita annually
to the total cost of water purification. Although this represents a
definite tax on water consumers, due to pollution, it does not tell
the whole story, as it fails to take account of the general depreciation
in the palatability and other quali-ties of water supplies which has
been experienced from excessive water pollution by sewage and in-
dustrial wastes. Although water-borne typhoid fever prevalence has
been greatly reduced as the result of advances made in the technology
of water purification, this disease still imposes a considerable annual
economic loss on the country, and other water-borne diseases, mostly
nonfatal, have continued to cause financial burdens such as those
discussed in the first paper of this series (8).
The economic losses resulting from industrial wastes pollution are

so variable according to the types and volumes of wastes involved
that no reasonably complete evaluation of them is possible at the
present time. In the Ohio River Basin, it has been estimated (10)
that the total damage to streams caused by acid mine drainage water
amounted to roughly $2,000,000 annually in 1940. At this time,
sealing of mine openings had reduced the original mine-acid load by

a Appendix to reference 1.
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about 25 percent. Certain industrial wastes, such as those from coke
byproducts, producer gas, carbide, and oil refinery plants, have
caused such objectionable tastes and odors in affected water supplies
that many private bottled-water companies have done a thriving
business among those able to afford such a luxury. In the first paper
of this series, figures have been cited bearing on estimates of the per
capita cost of bottled water in one typical case of this kind. Pollu-
tion of streams by sewage and industrial wastes rendering them unfit
for stock watering and other agricultural uses has imposed heavy
damage claims, upheld by the courts, on polluters in nmnerous
instances.
These are but a few examples of the economic burden imposed on

riparian dwellers and communities by water pollution in its various
aspects. Although it would be extremely hazardous to estimate from
the available data what the total burden may be in this respect, it
is safe to say that it probably amounts to at least $1 per capita an-
nually for 75 percent of the entire population of the United States,
or roughly $100,000,000 annually for the entire country. Making
due allowance for the intangible elements involved in such an esti-
mate, such as general depreciatioia of land values, deterioration of
water supplies, and damage to existing and potential recreational
areas near centers of population, all of which are affected by pollu-
tion in ways which cannot be evaluated fully in financial terms, it
seems likely that this estimate, admittedly a very rough approxima-
tion, probably errs materially on the side of conservatism.

THE PRESENT INVENTORY

The present inventory was undertaken in March 1943, in connection
with a general survey of sanitation needs instituted by the States
Relations Division of the Public Health Service through the Sanitation
Section.

Basic data for the inventory have been obtained from 10 main
sources as follows:

1. United States census data for 1940, listing incorporated com-
munities and their populations.

2. A national census of sewerage systems and sewage treatment
plants in the United States up to the end of the year 1940, as compiled
by the United States Public Health Service, with cooperation by the
State departments of health, together with unpublished supplements
for 1941 and 1942.

3. Ohio River Pollution Survey, Final Report to the Ohio River
Committee, United States Public Health Service and United States
Corps of Engineers.

4. Reports of the National Resources Planning Board, dealing with
sewage disposal and stream pollution abatement projects.
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5. War Emergency Survey Reports, United States Public Health
Service.

6. Reports of reconnaissance surveys by the Public Health Service.
7. Public Works Administration non-Federal projects. Publication

No. 104, Public Works Administration (1940).
8. Engineering estimates for post-war construction from State and

local agencies.
9. State health department reports and data.

10. Data from engineering publications.

POPULATIONS AFFECTED BY PRESENT NEEDS FOR SEWERAGE AND

SEWAGE TREATMENT

In compiling the inventory it has been aimed to show the populations
of all incorporated communities of more than 200 inhabitants in each
State needing additional sewerage and sewage treatment facilities of
various types, together with the estimated costs of such facilities,
brought to the 1942 price level.3 The provision of such facilities would
provide every incorporated community of more than 200 population
with a complete sewer system and adequate sewage treatment, to
which all of the inhabitants of each community would be connected,
except those who could not be served with reasonable economy.

In estimating the needs for new sewer systems, or for extension of
present systems, the additional populations to be served by these
improvements have been based, in each case, on the difference between
the total population of a community, as shown by the United States
Census of 1940, and the number of people in that community who are
now connected to the sewer system, according to the latest information
available from the Public Health Service census of sewerage facilities
(substantially up to the end of 1942). In estimating the populations
needing intercepting sewers, it has been assumed that every incorpo-
rated community now sewered, but not provided with sewage treat-
ment, will require this facility as an essential step toward the construc-
tion of a treatment plant.
With reference to sewage treatment, existing needs have been based

on meeting requirements of three general categories, namely, (1) new
sewage treatment plants for sewered communities now discharging
raw sewage, (2) new treatment plants for communities not at present
sewered, but needing such facilities, and (3) improvements and exten-
sions to existing treatment plants. In estimating the populations
needing new sewage treatment plants, as under categories 1 and 2,
provision has been made for each incorporated community of more
than 200 inhabitants falling under either one of these two categories.
In this connection, the designed population to be served by each plant

S ome 1,560smal UQmmuItits of ew then 200inhabittswere omittedfrom thbilventory as presenting
a specl problk .
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has been increased over that which is shown by the 1940 cens by
10 percent for communities of less than 10,000 inhabitants and by 20
percent for all larger communities.
In some instances, where the self-purification capacities of natural

watercourses are adequate to take care of the untreated wastes of
particular communities without endangering the normal use of such
watercourse for other essential or desirable purposes, the provision of
sewage treatment facilities may be unnecessary, or at least deferable
for an indefinite period of time. To this extent, the inclusion of
every community in the three categories of needs above described
doubtless would represent a certain degree of overstatement of such
needs, insofar as the immediate future is concerned. On the other
hand, the prov'ision of at least primary treatment facilities for all
sewered communities, regardless of their position in relation to nat-
ural watercourses, has been contemplated as an ultimate goal in the
more recent trend of thought concerning these matters. Although
this general policy may be unjustified in some cases, it provides for
maximum nee&s in any event and, in the absence of detailed informa-
tion as to local situations, probably is the most rational basis for
preliminary estimates such as are involved in the present inventory.
Estimates of populations affected by improvements and extensions

of existing sewage treatment plants have been obtained by taking the
difference between the 1940 census population, increased by 10 or 20
percent if less or greater than 10,000, respectively, and the popula-
tion for which the existing plant has been designed, based on its
present capacity. This difference has been considered as represent-
ing the additional population of the community for which extensions
of present treatment facilities will be needed.
Although these several estimates have been made for every com-

munity individually, it obviously would be impracticable to present
within the compass of this paper such detailed information as thereby
would be involved. For practical purposes, therefore, it will be
sufficient to show here the total populations affected by needs of
various types in each State and in the District of Columbia.
In table 1, for general reference, is given a summary of the number

of incorporated communities in the United States classified according
to population, together with the total populations of these incor-
porated places, grouped according to a somewhat broader classifica-
tion. Reference to this table shows that a total number of 16,752 in-
corporated communities, with a combined population of 83,766,379, was
listed in the 1940 United States Census and that 10,083 of these com-
munities, with a combined population of 4,315,843, had less than 1,000
inhabitants individually. The bulk of the urban population, aMoUDt-
ing to 74,423,702, was found in communities of over 2,500 population.
In order to show the present statius in the provision of public
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sewerage facilities table 2 has been compiled, giving for each State
the number and total population of incorporated commimities now
provided with sewer systems. In this table the communities have
been classified according to their individual populations, the lowest
range being 1,000 and under and the highest 50,000 and over. In
columns 9 and 10 the combined figures are given for al sewered com-
munities in each State. These combined figures show a grand total
of 7,484 incorporated communities, having a total population of
78,905,826, now provided with sewer systems.

TABLE 1.-Number and population of incorporated communities in the continental
United States, as given by the 1940 Census, classified according to population

flInorporated places]

-Populationrange IN=tNumber ofPulatonPopulationrange ~~communities Pplto

Total- -16, 762
Under1,000 -10,083
1,000 to 4,990 --- -----------------------------------3--- 4,
5000 to 24, 1.
25,000 to 49,999 - 213 ---.
50,000 to 99,999- : 107
100,000 and over-92-

Under1,000 -10. 083 4,315,843
1000to 2,500 ----------------3, 205 5.026.8346rver 2,o----------------------------------------------------------------3. 464 74,423,702

Total-16,752 83, 766,379

A comprehensive estimate of these needs is shown, however, in
table 3, which has been compiled from a detailed study of the re-
quirements for each individual community of more than 200 popula-
tion. ID this table it is indicated that new sewer systems are need'ed
for a total of 7,718 communities with a combined population of
4,835,847. It is of some interest to note that about 60 percent of
the communities needing new sewer systems have less than 500 in-
habitants and 87 percent less than 1,000, thus indicating that most
of the existing needs in this respect are to be found in the very small
communities.
The needs for extension of existing sewer systems are measurably

greater than for the construction of new systems, as is revealed by
the figures in table 4, which show a total additional population of
10,297,300 in communities now sewered for which sewer extensions
are needed. The distribution of this population among the 48 States
is roughly in accordance with the distribution of urban population,
as is likewise true of the-sewered population figures in table 2, though
exceptions are to be noted in certain States which have undergone a
rapid increase in urban population recently. An example is found
in California, in which the largest unconnected population of sewered
communities is noted. The total unsewered population in sewered
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commtnities throughout the entire country is shown by comparison
with the total population of these communities (table 2) to amount
to 13 percent of the latter. Thus it may be said that approximately

TABLE 2.-Number and population of incorporated communities provided with
existing sewer system8

[Classifed according to population]

Population range
~~~Combined

total
1,000 and under 1,000-4,999 5,000-49,999 50,000 and over

State
Num- Num- Num- Num- Num-
ber of Popu- ber of Popu- ber of Popu- ber of Popu- ber of Popu-
4om- lation com- lation com- lation com- latlon com- lation
mi2ni- (1940) muni- (1940) muni- (1940) muni- (1940) muni- (1940)
ties ties ti ties ties

Alabama- 26 19,848 73 176,481 23 275,973 4 451,880 126 924,182
Arizona -2 1,879 13 33,509 9 86.217 1 65,414 25 187,019
Arkansas -16 10,912 67 165,439 21 234,821 1 88, 039 105 499,211
Calfornia -25 16,367 129 328,441 96 1,239.469 13 3,41, 895 263 4,986,172
Colorado-9 23,933 47 106,537 15 165,422 2 374, 574 103 670,466

Connecticut - -2 6,042 20 472, 514 5 641,992 27 1. 120,548
Delaware-3 2,758 13 33,158 1 5,517 1 12,504 18 153,937
District of Columbia 1 663,091 1 663 091
Florida -- ---- - 14 9,771 6? 153,905 28 386,061 4 514,440 108 1,064, 177
Georgia -21 14,182 108 261,791 30 316,284 5 575,348 164 1,167,606
Idaho--------------- 0 0 5 16,291 10 122,499 0- 15 138,790
Illinois -63 43,063 218 519,182 106 1,449.220 9 3,993, C65 396 6,004,530
Indiana-79 55,401 116 250,644 59 689,154 8 1,003,062 262 1,98,261
Iowa-141 93,252 164 335,438 39 492, 175 5 422,085 349 1, 342,951
Kansas -74 48,227 104 226,996 29 336,128 3 304.257 210 915,608

Kentucky-23 17,075 86 195,780 28 370, 517 2 381,095 1.39 964,467
Louisiana -2 1,474 38 108,365 25 396 100 2 592,704 6; 1,098&643
Maine- 6 18,857 19 253,040 1 73,643 26 345.540
Maryland-29 16.293 29 66,P40 8 131,630 1 859,100 67 1,073,863
Massachusetts --- 9 34.920 96 1,574,501 16 2,219,593 121 3.829,014
Michigan-69 44,903 146 323,578 67 927,567 * 9 2, 335,951 291 3,632,179
Minnesota-128 81,005 143 282,055 40 388.057 3 881, 171 314 1,632, 288
Mississippi -33 21.403 55 127,890 21 279,854 1 62 107 110 491,259
Missouri -32 21.241 118 258,564 43 474,752 4 1. 352, 175 197 2,106,732
Montana-23 14, 539 32 66,286 12 177,945 0 0 67 258,770
Nebraska-91 61,700 88 167,409 15 146,908 2 305,828 196 681,845
Nevada-3 2,626 6 16.402 3 35,057 0 0 12 54,085
Ne.w Hampshire --- 2 8,498 15 197,042 1 77,685 18 283,225
New Jersey- 297 14 802 63 185,876 106 1,521,825 13 1,657,981 209 3,380,487
New Mexico --12 8,812 17 42, 550 13 142,372 0 0 42 193,752

New York-38 97,424 147 380,411 100 1,429,786 13 9.375,492 298 11,213,113
North Carolina- 90 56,503 110 231,476 40 511,669 5 351,538 245 1, 1.51, 186
North Dakota- 38 26 418 35 .53,006 9 118, 247 0 0 82 197,671
Ohio-146 89,868 218 479,469 102 1,858,127 12 2.899,418 478 5,326,882
Oklahoma-55 35,809 111 232,998 40 427,110 2 346,581 208 1,042,498

Oregon.-34 18.971 41 102,002 15 162,593 1 305,394 91 589,960
Penylvania-64 46,485 242 611,565 172 2,008, 110 16 3.720,377 494 6,386,537
Rhode Island -1 3,842 10 245,193 2 329.301 13 578,336
South Carolina - 12 7,382 62 148,919 21 239,537 2 133,671 97 529,509South Dakota-49 51,252 44 81,500 10 128,466 0 0 103 241,218
Tennessee -10 7,936 57 142,084 23 218,382 4 700,087 94 1,068,489
T;as-72 53545 258 605,063 91 988,007 11 1,580,396 432 3,227,011
Utah-6 4,427 23 55,905 7 950,990 1 149,934 37 161,256
Vermout -14 7, 187 21 43,184 10 107,625 0 0 45 157,996
Virginia- - 28 17,190 59 140,080 24 348,065 5 514,446 116 1,019,781
Washington-40 26,582 54 590,725 17 249,010 3 599,711 114 1,466,028
West X irginia-66 39,300 82 166,985 22 259,298 3 207,849 173 673,432
Wisconsin-100 68,828 125 270,349 50 825.081 3 732, 114 2:-8 1886, 372
WyQming-11 5,455 21 45, 262 6 76,952 0 0 38 127,669

Total- 1.848 1.216.010 3.670 8.901.9 1.76627.034.869 200 41.752.988 7. 48417.9 05. 826- w
= -- I - i , I , I -,
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TABLE 8.-Number and pulaio of icorpor ed communities W oer in

habitant for a. new se ver wstwi trroame are needed
[Clsed acording to pol

Populaton rane ____ omie. __ ~~~~~~~~~Combimd
201-0 591-1,000 1,001-5,000 Over 5,000

Num- Num- Numn- Num- Num-
ber Popu- ber Potw- ber of PoW- ber d Pow- ber dPof -
com- mtuon com- lat{on corm- CXlato Com- latlon oom-l tlonmunt- (19) mumi- (190) mmi- (190) mimi- (1940) mimi- (190)
ties ties __ ties1__ ties __ ties

Alabama. 72 3,49 4 A37 19 24,89 3 25,93 140 1O,0
A ri- o a-- 6 4.8M 3 4,142 9 -9041
Arkan-a- 152 47,1is 65 46,171 22 3338 289 126.65
Califa - ---- 3 1,066 7 5 702 8 17,851 1 9,122 19 33,741
Colorado-77 22,895 25 17,164 9 1 -,8 - 111 52,3

Coel t-3 1,915 9 2All 3 27,347 15 51,451
Deaware ---- - 16 4,794 8 5,360 3 428 --- 27 14.402
DstrietoClbia- ---

Flor---ida-- 64 21,397 0 2 17 127,849
G<eor - 187 58,174 96 63,440 25 29,260 1 12,155 309 164,049
Idao -56 19,802 32 21,272 36 74 859 -1N 115,983
Ilinoi -407 12 2 226 155,940 87 130,1 - 720 410,590
Indbin -139 46,454 73 49871 18 25,07- 230 121,42
Iowa -309 99, 178 99 66,174 8 9, 50- 416 174, 942
Kanss -211 66565 65 4L1645 6 8,691- 22 118,901

Kntck ------- 2s, 258 53 37,043 22 32,452 --- 159 97,753
Lan-52 19,556 41 30,926 43 70,188 1 6,384 137 126064

Mrland-31 10,103 23 18,208 13 23,183 --67 51,494
Mamchustts.

Mknhg- 94 32,117 57 37,578 19 25,967 2 10 225 172 112,187
Minnesot- 271 78,287 59 37,017 11 20, 8-341 135, 9
M -s----- 79 27,516 47 31,969 27 48,365- 154 850

MX .273 89,274 100 8,661 33 518i9-406 ----974
Montana2 8,4 2 17 11,090 3 4389-46 23,983
Nebraka-1-00-6o756 31 19,515 ----- 221 0 271
Nevada.----------
Now Hampshie
NewJeey- -- 17 6,342 27 19, 50 77 8, 589 2 10,682 123 2A%118
New Meioo- 9 , 717 5 3,941 4 6 184 1 6,421 19 18,263
NewYork- 94 3,0 113 78,286 85 16, 500 6 5, 807 298 180,33
North Oarolna- 143 45,82 40 26,700 16 24,168 -- 199 96,60
North Dakota- 1n 50, 756 2 1,731 3 4.672 -- 198 71,156
Ohio -207 70,n9 98 66,143 24 3,213--- 329 176,0
Oklaha--- 201 59513 65 43 635 9 10,406 - 275 112,S5
Orego- 63 19,167 22 15,178 9 11,678 --- 94 46,023
Pennsylvana- 175 57,748 140 98,978 125 25,096 20 145,183 40 8,005
Rhodeand-------- 6 7,047 6 75,047
South Caroli_ a68 22,157 29 18,90 18 26,997 ---115 6084
South Dakota- 12 36,496 25 15,657 2 , 06 --- 153 54 216

Tone 63 20,234 39 27,784 21 31,723- 123 79,741
Tas- 92 33,m 84 58,1 32 51,209 - 208 143,627

Utah -67 22,276 45 30,240 31 56,780-143 109, 2
Vermont -14 3,943 8 5,498 3 65 -6- 25 14.707
Virga -54 17,911 32 21, 64 6 7,500 -92 47,044
Wasblngten-- 58 18, 961 30 21, 88 10 13,272 -98 53421

W ------- 27 .7, 5H 6 4.987 3 3,770-36 16,302
Wi ----------- 138 44 n8 00 4,452 10 16,325 -208 100,49
Wyoming -24 6,977 4 ,966 3 3,413-31 1,358

Total 44 O 1,473,31 3 119 1,44 97 1, 513,99 4 z oos8 7,7ns 4.8,84

1 out of every 7 persons residing in such communities remains un-
connected to an existing sewer system.

In the introductory section of this paper it has been noted that
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the existing Deeds of the urban population for the treatment of raw
sewage now being discharged through existing sewer systems present
a considerably larger problem, as a whole, than the needs for ad-
ditional sewerage facilities. In table 5, this greater need is reflected
by the estimated total population, numbering 25,788,663, of some
2,804 incorporated communities which are not provided at present
with any form of sewage treatment. This represents about 33 per-
cent of the total population of the country inhabiting incorporated
sewered communities and 31 percent of the total urban population,
or nearly 1 out of every 3 persons living in incorporated communities.
These figures serve to reemphasize the importance and magnitude of
the task which remains to be met in the abatement of water pollu-
tion throughout the country.

In order to summarize the total figures given in tables 2 to 5,
inclusive, for more ready comparison, table 6 has been prepared.
In this table it is indicated that 10,522 communuities in the country
as a whole, with a combined population of some 30,000,000, are lack-
ing in public sewer systems, or in sewage treatment plants, or in both
combined. The needs in this respect are by far the greater in com-
munities under 5,000, insofar as the number of new systems needed
is concemed, though the need in terms of population to be served is
about 2.7 times as great in communities of more than 5,000. With
the total number and population of communities needing extensions

TABLE 4-Number of communities and total populations for which extensions to
existing sewer systems are needed

Number Number
State of com- Population state of com- Population

munities munities

Alabama --114 291,600 New Hampshir- 16 78,100
Arizona- -------- 12 27,900 New Jersey- 69 110,800
Arkansas --91 122, 500 New Mexico- 37 47,800
California --183 1,209,400 New York - 155 78-200
Colorado -- 79 80, 400 North Carolina -220 269,700
Connecticut -- 18 113,900 North Dakota -73 45, 900
Delaware --14 27,900 Ohio - -------------- 381 506, 000
Florida --82 376,000 Oklahoma - 189 112, 100
Georgia -- 160 395,800 Oregon -69 46,500
Idaho -- 11 23,700 Pennsylvania -291 460,100
Illinois ----- 341 538,800 Rhode Island -13 82,800
Indiana --259 376,600 South Carolina -72 103,100
Iowa-- 248 184,600 South Dakota -49 21,400
Kansas 128 153,500 Tennessee -- ------- 91 267,700
Kentucky 113 145,400 Texas -324 688,000
Louisiana --- -- 61 160,700 Utah-35 109,000
Maine - -24 89,600 Vermont - ------- 12 12,000
Maryland --53 114,300 Virginia -75 110,000
Massachusetts -- 96 392 300 Washington -101 233,600
Michigan --159 116,500 West Virginia -129 93,300
Minnesota s-- 2 333,100 Wyomn-2 165 156, 900
Mississippi --92 139,100 Wyoming-24 16, 00
Missouri --------------- 186 379,900 District of Columbia1 7, 500
Montana --51 35,700
Nebraska -- 108 92,300 Total -5,553 10,297,300
Nevada --------- 7 8,700

5979130-44 3
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TABLE 5.-Number and population of incorporated communities with over 500 inhab-
itants for which new sewage treatment plants are needed in connection with existing
sewer systems

[Clasified according to population]

Population range
Combined

total
1,000 and under 1,001 to 5,000 5,001 to 50,000 Over 50,000

state
Num- Num- Num- Num- Num-
ber of Popula- ber of Popula- ber of Popula- ber of Popula- ber of Popula-
com- tion com- tion com- tion com- tion com- tion
muni- (1940) muni- (1940) muni- (1940) muni- (1940) muni- (1940)
ties tics ties ties ties

Alabama-
Arizona-
Arkansas-
California
Colorado-

Connecticut-
Delaware-
District of Columbia.
Florida-
Georgia-
Idaho-
Illinois -- --
Indiana-
Iowa-
Kansas-

Kentucky
Louisiana
Maine-
Maryland
Massachusetts-

Michigan
Minnesota
Mississippi
Missouri
Montana

Nebraska _
Nevada
New Hampshire.
New Jersey
New Mexico _

New York-
North Carolina
North Dakota
Obio-
Oklahoma-

Oregon-
Pennsylvania-
Rhode Island- .
South Carolina-
South Dakota-

Tennessee
Texas -------------
Utah---------
Vermont
Virginia-

Washington
West Virginia--
Wisconsin .
Wyoming .

Total-

5

-4
6

26

5

68
24
20

15
17

56
46
10
4
1

28
1

1
3

13
20
5

78
6

14
48

2
18

5
3
4
12
10

21
63
9
4

-1I

3,411

I2545
3,'82C

15, 16

1,066
3,436

4,480
49,126
15,993
12,985

10,726

10,905

36,621
27,492
6,484
3,024

876C
20, 176

830

2,154

9,877
11,043
3,560
55,703
2,716
9,333
34,305

1,513
11, 480

3,480
2,153
3,234
6,224
6,419

11,948
36,032
6,905
1,860

4IC

2I
24

II

49

41
77

i22

1 44
419
11

36
9
4

84
38
30
28
17

52
1
2
3
1

43
46
5

96
16

26
168

13
11

20
3
9

21
38

27
70
31
14

3 107,142
2 7,150
3 31,029
6 68,202
5 56,810

2 6,042
6 16,103

5 40,773
121,342

1 10,063
109,036
153,800
80,506
52,868

101,329
32,862
18,857
24,051
16,600

193,973
78,577
77,365
57,625
39,006

99,276
4,140.
8,498
7,563
1,446

116, 125
105,165

7,3199
203,643
38,234

93,939
436,053

41,882
26,472

44,302
1,919

18,572
43, 184
92,538

67,860
142, 394
71, 105
29,403

11
4

8
18
10

17
3
56

27
12
16
16
8

10

12
13
3

27
15
3

37

6
117

7
6
1

13
4
a
9

18

14
20
7
3

213,941
23,482

108,709
218,882
37,449

75,481

i 63, i702
149,672

106,436
227,448
324,028
234,390
81,576

183,903
148,753
239,057
60, 455

1,074,984

390,252
116,488
232,804
151, 016
147,848

94,785

157,582
180,240
20,222

402,252
215,443
27,971

584,552
114,328

57,663
1,331,225
105,579
51,025
6,798

148, 106
84,700
84,482
99,588.
258,657

197,736
226,205
101,762
45,969

13

1a1

3

. i

24

3

1

2

1
4

3

2

1

7

4

3
3

2 156,084

1 88,039
4 679,919

99,314
112,504

I 173,065
273,060

75,608
164,078
82,364

I121,458

381,185
592, 704
73,643

1,814,002

. 2107
1,290,937

223,844

77,685
486,659

249,131
51,310

218, 312

305,394
2, 707,803

133,671

700,084
119,923
149,934

457, 406

599,711
207,849

_--

65 480,588
6 30,632

25 230,322
57 970,823
56 109,428

8 180,837
7 128,607

24 278,606
68 547,510

11 116,499
73 416,572

175 691,032
72 413,253
51 268,887

78 677,143
23 774,319
24 331,557
29 95,411
73 2,905,586

167 620.853
96 222,557
57 378,760
51 1, 502, 602
26 187,730

91 438,081
2 4,970
15 243,765
21 675,368
7 23,822

86 777,385
82 3S2, 961
13 38,930

213 1, 062, 210
31 155,278

47 466,329
340 4, 509,386

7 105.579
23 228,091
30 44,750

42 895,972
12 208,695
19 256,222
42 148,996
70 815,020

65 877,255
156 612, 480
47 179,772
21 77,232

80j12, 928, 787j 2, 80425, 788,663686 450,0231 1,350 3,202,2231
I;~ _ -_ ,_~~~~~.I

1-

- .1

I

6881 9, 207, 630
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TABLB 6.-Tota number and population of communities for aU State. combined,
as given in tables 2, 3, 4, and 6

Population range

Under 5,000 Over 5,000 Combined

Num- Num- Num-
ber of Popula- ber of ber of
com- tion comr- Population comr- Population
MU- mu- mu-
nities nities nities

(1) With existing sewer systems - 5,518 10, 117,959 1,968 68,787,857 7,484 78,905,826
(2) New sewer systems needed, with treat-
ment- 7,670 4,433,839 48 402,008 7,718 4,835,847

(3) New sewage treatment plants needed (for
existingsystems) -2,036 3,652, 246 768 22,136,417 2,804 25,788,663

(4) Sewer extensions needed - - - - 5, 553 10,297,300
Total communities requiring new treatment
[Su of (2)and (3)J -9,706 8,086,085 816 22,538,425 10,522 30,624,510

Total communities requirng some type of
sewerage need - - - - 13,915 1 40,500,000

' Estimated from totals in tables 2, a, and 4, corrected for number ofcommunities having adequate facilities
and number omitted because of having less than 200 inhabitants.

to existing sewer systems added to those needing new installations,
13,915 out of 16,752 communities in the United States are shown to
present some type of need involving additional sewera.ge or sewage
treatment. The difference between these two figures is represented
by the sum of 1,537 communities with under 200 inhabitants, not in-
cluded in this inventory, and 1,300 communities now having systems
which are adequate.

COSTS OF FIJLFILLING NEEDS

In estimating the costs of fulfilling the several needs enumerated
in the previous tabulations, the general method followed has been
to apply to the population of each separate community needing a
particular type of facility a per capita cost figure based on the most
authentic construction cost data available, thus deriving an estimated
total cost figure for this facility in that community. As the per cap-
ita cost data thus used have been based on construction figures
covering the years 1933-39, inclusive, these figures have been averaged
for that period and finally increased by 32 percent in order to bring
them up to the 1942 cost level in accordance with the relation shown
by general construction cost indices of the Engineering News-Record.

In making these estimates, three different sources of cost data for
the period 1933-39 have been available, namely, (1) an analysis of
construction costs for sewage treatment works carried out in connec-
tion with the preparation of a recent report on the Ohio River Pol-
lution Survey, (2) detailed cost data on 289 Public Works Adminis-
tration sewerage and sewage treatment projects as given in Bulletin
No. 104, Federal Works Agency, entitled "Public Works Adminis-
tration Non-Federal Sewage Disposal Projects," and (3) detailed
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engineering estimates for post-war construction from State and local
agencies. In all cases where actual engineering cost data have been
made available from individual-cities, these data have been used for
those communities in preference to information derived from other
sources.
As a basis of estimating the costs of sewer extensions and new

sewer systems, an analysis has been made of the 289 Public Works
Administration projects above noted under item 2. This study has
indicated that the per capita cost of new sewer systems with treat-
ment included and also that of new treatment plants alone tend to
diminish with increasing numbers of population served, but at a
decreasing rate. The two curves approach their respective minimum
asymptotes with populations ranging over 10,000. The difference
between these two curves, which is a measure of the cost of sewer
systems without treatment plants, tends to remain fairly constant,
however, at all ranges of population. This difference, which aver-
ages $31 per capita, has been taken as representing the per capita
cost of sewer systems at the 1933-39 price level. When increased
by 32 percent to bring it up to the 1942 level, this figure becomes
$41 per capita, which has been used for both sewer extensions and
new systems as above indicated.
For intercepting sewers, the unit cost assumed has been $5 per

capita for communities with 1940 United States Census populations
under 10,000 and $10 per capita for communities of over 10,000.
These unit costs were developed in connection with the Ohio River
Pollution Survey as a basis of estimates for the construction of inter-
cepting sewers leading to treatment plants in communities of the
Ohio River Basin. As applied to the present inventory, they have
been increased by 32 percent in order to bring them up to the 1942
price level.

Estimation of per capita costs of sewage treatment has been based
on two relationship curves developed from the Ohio River Survey,
one showing the population served as related to the per capita cost
of primary sewage treatment, and the other the population served
as related to the per capita cost of secondary treatment. As the type
of treatment, i. e., primary or secondary, has not been capable of
definite predetermination in the present inventory a mean curve
representing the averages of the ordinates of the two curves has been
used for these estimates.
The mean curve thus derived has been applied in estimating for

three types of sewage treatment needs: (1) new sewage treatment
plants for sewered communities, (2) new treatment plants for com-
munities not at present sewered, but to be provided with new sewer
systems, and (3) improvements and extensions to existing treatment
plants. In applying this cost population curve, advantage has been



taken of the fact that the costs on which it is based include an item
for excess of design population over census population (from 10 to
20 percent) and an item for engineering, land, and other miscellaneous
costs (15 percent). As in the estimates for sewer construction, the
costs obtained by this method have been increased by 32 percent to
bring them up to the 1942 price index level.

INDUSTRIAL WASTES

Industrial wastes may be handled by treatment at the municipal
plant with domestic sewage, or by independent industrial waste
corrective measures. Although no estimates for costs of industrial
wastes treatment have been practicable for individual communities
in connection with the present inventory, it has been possible to make
an approximate estimate on a State basis by applying experience
gained in the Ohio River Survey. This has involved (1) increasing
the total sewage treatment costs as estimated for each State by 21 per-
cent, in order to allow for the added cost of treating industrial wastes
with sewage, and (2) adding an item of 22 percent of net sewage
treatment costs (before applying the 21 percent increase as above)
for the cost of independent industrial wastes treatment. The Ohio
River Survey figures for independent industrial waste treatment
included only practical and proven treatment or other corrective
measures. Costs for development and installation of corrective
processes are not now known and not included. For this reason total
costs of correcting industrial waste pollution as shown in this inventory
represent amounts which can be spent without extensive study and
are not ultimate costs. Furthermore, costs of rearranging sewers
cannot be estimated and are not incluided.

RESULTS OF COST ESTIMATES

The results of the estimates of cost involved in fulfilling each need
for sewers and sewage treatment (the latter representing cost of
pollution abatement) are presented in table 7, in thousands of dollars
for each State and the District of Columbia. The estimated total
cost of the entire program amounts to $2,255,150,000, of which
$656,190,000, or 29 percent, represents the cost of new sewer systems
and extensions, $559,160,000 (25 percent) the cost of intercepting
sewers incidental to the addition of treatment works to existing sewer
systems, and the remaining $1,039,800,000 (46 percent) the cost of
sewage and industrial wastes treatment.
On referring to table 7, it will be noted that the total cost of sewage

treatment, when added to that of new intercepting sewers, amounts
to 57 percent of the total cost of the entire program. Industrial
wastes treatment, both separately and in combination with sewage
treatment, accounts for an additional 14 percent of this total cost.

875 ,Iwy *. n
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As each one of these items, including intercepting sewers, is a major
element in the total cost of water pollution abatement, it may be said
that the total cost of such an abatement program would amount to
$1,598,960,000, or roughly 70 percent of the total cost of the entire
program.

TABLE 7.-Total estimated costs, in thousands of dollars, of fulfilling needs for
sewers, sewage treatment, and industrial wastes treatment in each State

Sewers Municipal treatment
Inde-

pendent Com-
States New sys- Ind industrial bined

tems and Inter- Domestic idus- Tt nwaste cor- total
exten- ceptors sewage wastes rection
sions

Alabama -- $16,240 $5, 490 $11, 280 $2, 370 $13, 650 $2, 480 $37, 860
Arizona------ - 1,510 210 950 200 1,150 210 3,080
Arkansas------- 10,220 2,610 9,650 2,030 11,680 2,120 26,630
California -- 50,970 33,470 32,610 6,850 39,460 7, 170 131,070
Colorado - -5,440 810 5,610 1,180 6,790 1,230 14,270
Connecticut - -6,780 2,660 5,310 1,110 6,420 1,170 17,030
Delaware -- 1,730 1,520 2,110 440 2,550 460 6,260
District of Columbia-- 8,580 8,580 6,600 11,390 7,990 1 1,450 26,600
Florida - -20,660 7,440 12,540 2,630 15,170 2,760 46,030
Georgia - -22 950 6,460 16,950 3,560 20,510 3,730 53,650

Idaho-5,720 1,400 5,0301 1,060 6,090 1,110 14,320
Illinois -43,920 12,280 51,360 10,790 62,150 11,300 129,650
Indiana-20,420 13,040 20,890 4,390 25,280 4,600 63,340
Iowa-14,740 4,580 16,690 3,510 20.200 3,670 43,190
Kansas-11,170 2.850 10,040 2,110 12,150 2,210 28,380

Kentucky-9,970 12,780 11.930 2,500 14,430 2,620 39.800
Louisiana - -11,760 9,760 11,200 2,350 13,550 2,460 37,530
Maine -- 3,670 4,310 4,260 890 5,150 940 14,070
Maryland - -12,170 13,520 5,790 1,220 7,010 1,270 33,970
Massachusetts -16,080 48,090 37,220 7,820 45,040 8,190 117,400

Michigan -- --9,400 15,510 14, 100 2,960 17,060 3,100 45,070
Minnesota - -19,240 1,950 12,540 2,630 15, 170 2,760 39,120
Mississippi- 10,120 4,030 9,970 2,090 12,060 2,190 28,400
Missour - -24,140 18,770 27,250 5,720 32,970 6,000 81,880
Montana - -2,450 2,130 4,180 880 5,060 920 10,560

Nebraska -- 7,080 3,980 10,300 2,160 12,460 2, 270 25,790
Nevada- 360 30 230 50 280 50 720
New Hampshire -- 3,200 3,060 3,200 670 3,870 700 10,830
New Jersey - -13,690 9,750 13,830 2,900 16,730 3,040 43,210
New Mexico - -2,710 100 1,240 260 1,500 270 4,.80
New York-39,720 74,620 96,430 20,250 116,680 21,210 252,230
North Carolina - - 15,020 6,160 15,290 3,210 18,500 3,360 43,040
North Dakota- 4,800 360 5,460 1,150 6,610 1.200 12,970
Olclahoma-------------------- 8,610 1,800 12,150 2,550 14,700 2,670 27,780
Ohio ma- 33,860 37,520 37,810 7,940 45,750 8,320 125,450

Oregon- 3,790 8,980 7,470 1,570 9,040 1,640 23,450
Pennsylvania --53,840 102,510 80,870 16,980 97,850 17,790 271,990
Rhode Island -- 6,470 2,040 2,410 510 2,920 530 11,960
South Carolina -- 7,020 2,650 6,860 1,440 8,300 1,510 19,480
South Dakota --3,100 300 4,230 890 5,120 930 9,450

Tennessee -- ---- --- 14,250 25,340 13,690 2,870 16,560 3,010 59,160
Texas-- ---------------- 34,100 2,860 11,210 2,350 13,560 2,470 52,990
Utah - -8,950 3,200 7,200 1,510 8,710 1,580 22,440
Vermont ---------- 1,090 1,310 3,070 640 3,710 670 6,780
Virginia - --- ---------- 6,440 15,130 15,750 3,310 19,060 3,460 44,090

Washinewon - -11,770 10,960 11,720 2,460 14,180 2,580 39,490
West Virginia -- 4,490 9,850 11,390 2,390 13,780 2,510 30,630
Wisconsin - -10,550 1,680 7,290 1,530 8,820 1,600 22,650
Wyoming -- 1,230 720 2,020 420 2, 440 440 4,830

Total -656,190 559,160 727,180 1 152,690 879,870 159,930 2,255,150

IAn estimate, based on the same percentage of total sewage treatment cost as applied to similar estimates
for individual States. Probably somewhat in excess of the true figure, because of the lowi,r degree of indu-
trial development in the District of Columbia.



With reference to sewage and industrial wastes treatment, the re-
sults of the estimates indicate that sewage treatment alone would
account for about 70 percent of the total cost, with the remaining
30 percent chargeable to industrial wastes treatment. It is quite
probable that this proportion of cost for industrial wastes treatment
may be unduly low, as experience with this phase of the problem has
not been thus far sufficiently extensive over the entire country to
reveal all of the elements of cost which may be involved in any fair-
reaching program of eliminating industrial wastes pollution. Possible
compensating elements may be the recovery of valuable by-products
from the diversion aind treatment of industrial wastes, together with
the fact that industrial wastes treatment plants usually are of rela-
tively inexpensive construction and seldom need to be built with
capacities materially in excess of present requirements. Economies
of this type -would tend to reduce the net cost of any general program
directed toward correction of industrial pollution, though they can-
not be considered with any degree of assurance, for the reason above
noted.
As these estimates have been based to a large extent on a considera-

tion of the needs of individual communities for the several facilities
included in the inventory, some degree of variation would be expected
in the relative needs for particular facilities among the different States,
in which a wide diversity is to be found in such matters as amount and
trend of.urbanization, industrial development, and the proportion of
small towns and large cities, respectively, in the individual States.
An examnination of table 7 does reveal such a tendency, though perhaps
not as great as might be expected. In Massachusetts, for example,
which is an old State with a long hiistory of urban and industrial
development, only 14 percent of the combined needs for sewage
facilities are indicated as being for new sewer systems or extensions, in
contrast to 29 percent for the country as a whole and to 39 percent
in California, a young State undergoing rapid expansion in urban
growth and industrialization. In some of the States which have been
largely rural, but have undergone recent industrialization, relative
needs for sewage and industrial wastes treatment are shown to be
somewhat greater than for the country as a whole. Despite these
tendencies, a large majority of the States appear to follow quite
closely the general pattern of distribution for all of the States com-
bined. It may be said, therefore, that in general the needs for each
and every facility enumerated in this inventory are to a very large
extent national in scope and not confined to any particular areas or
groups of States.

METHODS OF FULFILLTNG NEEDS

In the first paper (8) of this series, it has been shown that the
fulfillment of needs for the improvement and extension of public water

877 July 7g I
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supplies can be accomplished, in general, on a completely self-liquidat-
ing basis by the local communities, with technical aid from the States,
where needed, and financial assistance from the State and Federal
governments in the form of low interest-bearing loans amortized over
a suitable period of years. In many instances, such improvements
are financed through bond issues, simijar to those of other revenue-
producixg public utilities. As water is an essential commodity, sold
to individual consumers, the cost of developing and improving a water
supply is borne directly by the consumers alone and tends to be
distributed automatically among them in proportion to the benefits
received. In this connection, it should be noted that the sole, or at
least the chief, beneficiaries of water-supply improvements are the
local consumers who pay for the water as delivered to them.
Improvements and extensions of public sewerage systems are in

much the same general category as are public water-supply better-
ments, in that the chief beneficiaries are local users of the systems
and thus may justly share in the expense of such improvements. In
States having sewer rental and other similar laws, citizens connected
to sewer systems may be charged for this particular service on sub-
stantially the same basis as users of a public water system. In 1939,
according to Sweeney (11), 600 municipalities in 35 States had adopted
sewer rental laws.

In a recent book (12), Keefer has reviewed briefly the methods
followed in charging for sewerage service under the sewer rental plan.
One widely used method is to base the charge on the quantity of water
used, sometimes on a graduated scale with decreasing rates as water
consumption increases. Sewerage charges are also based on the
number and type of plumbing fixtures in a house, the foot frontage or
the type of property, the strength and character of the sewage, and a
flat rate for each house, with corresponding rates for apartment
houses, industries, and other kinds of property. Bills, prepared
separately or with the water bill, are rendered annually or more
frequently. Childs and Schroepfer (13) have summarized the rates in
58 municipalities. These rates are given by Keefer (12), who notes
that the practical advantage of direct charges for sewerage service
are (1) that sufficient funds are provided for operating and main-
taining the sewerage system, and (2) that each property owner pays
more nearly in proportion to the service received.
The aforesaid remarks have particular reference to local methods

of financing sewerage -unprovements. The larger problem of water
pollution abatement on a Nation-wide scale involves legal and tech-
nical, as well as financial, implications and problems which in many
instances extend far beyond local boundaries. For this reason, the
general problem of providing adequate treatment of sewage and
industrial wastes in order to restore and maintain the normal uses of
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the Nation's waterways for health and food conservation, recreation,
navigation, industry, and other essential purposes, is one which in-
volves consideration of many elements other than local financing.

It is beyond the scope of this paper to discuss these matters except
very briefly. Some of their 'more important legal and governmental
aspects have been covered very fully and ably by recent commentators,
notably by Baity (14), who has pointed out that "the use of a natural
watercourse for the reception of liquid wastes is as necessary and
legitimate as its use for any other purpose, subject to definite limita-
tions." After reviewing efforts toward Federal legislation and recent
progress in water pollution abatement, Baity notes the Federal-State
pattern of cooperation which has been developed within the past 50
years in all matters pertaining to public health, whereby the United
States Public Health Service has provided (a) research services to
develop scientific facts and procedures, (b) safe and uniform standards,
(c) guidance in methods and procedures, and (d) financial assistance,
the responsibility for legislation and administration of the programs
being left to the States. The author concludes his discussion with a
statement of principles relating to the administration of a national
plan of water pollution abatement which includes, among others,
the following points:

1. Natural waterways supply various important needs within their drainage
basins and those uses must be considered and balanced.

2. One of the natural and inescapable uses of streams is for the reception and
ultimate disposal of wastes, after such treatment as may be required.

3. The self-purification capacities of natural watercourses must be utilized to
a greater or less degree in all cases, alone or as an adjunct to treatment processes.

4. The most important factors in pollution abatement are related to public
health.

5. A national pollution abatement program should be carried out in cooperation
with State health agencies along the lines of the Federal-State pattern, which has
been found so effective in other similar undertakings.

6. With a national campaign conducted under such a plan, and with reasonable
availability of Federal funds for loans and grants-in-aid, the future progress in
poUution abatement should be comparable to that of the years 1933-38, when,
under the stimulus of Federal aid, more progress was made than during the
preceding 25 years.

In a recent paper Velz (15) has stressed the great importance of
intelligent advance planning for pollution abatement, in order to avoid
the adoption of hastily conceived and poorly balanced projects. In
this connection, he draws a parallel between a watercourse in which
pollution control has been poorly planned and a highway consisting of
"alternate sections of beautiful hard pavement, old dirt road, one-lane
pavement, and good road, ending in a mud hole." He points out also
the importance of approaching the problem of industrial wastes, not as
a separate one to be solved after all municipal sewage pollution has



been abated, but as a combined problem of industry and the munici-
pality to be worked out jointly with a view to combining the treatment
of sewage and industrial wastes wherever possible. As examples of
successful joint cooperation of this type he cites the Elizabeth and
Rahway Va)ley joint meeting projects ana the Passaic Valley Sewerage
Commission plan, both in New Jersey.
The two papers by Baity and Velz supplement each other in afford-

ing an admirable composite view of the Federal-State and the State-
local approaches toward a soluition of the problem. Their conclusions
may be summarized very briefly as advocating (1) Federal aid through
financial assistance where needed, the development of sound technical
methods and standards, and active cooperation with the States in
working out well-balanced programs of pollution abatement, (2) State
regulation of local pollution, with assistance to local commuunities, and
(3) local responsibility for carrying out detailed projects for sewage
treatment, sometimes jointly with industries and neighboring com-
munities.
On the basis of the figures given in table 7, construction work in the

amount of $225,500,000 would need to be accomplished annually if the
entire program of sewerage improvements and extensions, including
sewage treatment, were to be completed in a 10-year period. Spread-
ing the work over a longer period would reduce correspondingly the
annual volume of construction required.
An approximation as to the annual payments which would be

required to finance a total capital expeniditure of $2,255,000,000 may
be made by the application of the usual formula for liquidating a given
capital sum by equal annual payments over any given period of time
at any assumed rate of interest. According to this formula, the annual
payment (Y) required to liquidate a capital sum (C) in (n) years at an

interest rate of (r), as a decimal, is Y=- (r
If it be assumed, for purposes of illustration, that construction costs

are to be financed by the issuance of 20-year bonds, bearing 3 percent
interest, the annual payment required to liquidate an initial capital
expenditure of $2,255,000,000 would amount to 6.7222 percent of the
original capital sum, or $151,600,000, over the 20-year period.
The true annual financing cost of a capital expenditure, however,

is not determined by the term of bond or other indebtedness payment
but rather by spreading the capital cost over the useful life of the
structure or improvement for whizh the capital expenlditure was
incurred. Thus, if in the formula noted above, (n) be taken as the
estimated annual' life of the structure or improvement, the annual
payment (Y) for (n) years would result in the liquidation of the
original capital investment at the end of the useful life of the physical
improvement. Presumably, the physical improvement would then
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require replacement and the annual payment (Y) would be continued
on the renewed capital expenditure.
On this basis, estimate may be made of the true annual financing

cost of the proposed sewerage improvement program. The useful
life of various parts of a sewerage system will vary widelv; for inter-
cepting sewers an assumed useful life of 40 to 50 years probably
would not be excessive, whereas the useful life of certain mechanical
and equipment items may be less than 20 years. It is believed that
the assumption of an average useful life of 30 years would be con-
servative; utilization of this figure and an interest rate of 3 percent
would result in an estimated annual financing cost of 5.102 percent
of the total required capital expenditure, or $115,000,000 per year
for the entire $2,255,150,000 program herein outlined. Similarly,
an annual financing cost of $81,500,000 would be involved in that
portion of the entire program which is involved directly in pollution
abatement. If to this latter figure there is added the estimated
annual operating and maintenance costs, approximating $35,000,000,
of the works which would be involved in the. abatement of the exist-
ing pollution, a total estimated cost of $116,500,000 is obtained.
The annual cost of present water pollution may be conservatively
estimated at $100,000,000 per year, on the basis of its total economic
damage, and the saving of this amount would very nearly p4y the
entire cost of the abatement program. From this standpoint, pol-
lution abatement as a national project would be practically self-
liquidating from a financial viewpoint and its intangible benefits
probably would greatly exceed any economic benefits which might
be conceived.
From the standpoint of providing a backlog of employment for

public works, sewerage and water pollution abatement projects are
fully as important in the public interest as public water supply im-
provements. Projects of this tvpe, being designed for community
sanitation, are in many States exempt from the usual bond-limit
restrictions of municipalities. They can be carried out either as
combined undertakings for groups of communities or as single projects
forming part of a combined plan. In this respect they are entirely
flexible. Because of the very large measure of public interest in-
volved in water pollution abatement, Federal and State aid in financ-
ing such projects is justifiable to fully the same extent as is true of
other forms of public works improvements affecting large areas of
the country. The importance of detailed planning in advance cannot
be too greatly stressed, however, as a large amount of careful en-
gineering surveys and estimates must be completed before any con-
struction work can be started. In such planning, the Federal and
State governments have a definite responsibility, but the detailed
projects must finally be carried out by the local communities. Close
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cooperation between all three of these authorities will be essential
to any well-coordinated action, which otherwise could be wasteful
and ineffective. To thie task should be dedicated some of the best
technical and legal resources of the Federal and State health agencies
in the near future, as the main burden of responsibility wiUl rest on
these agencies for taking the lead toward effeotive action.
Acknowledgment is made to Sanitary Engineer Director H. W.

Streeter, Officer in Charge, Water and Sanitation Investigations
Station, Cincinnati, Ohio, under whose direction this inventory was
prepared. Acknowledgment is also made of the assistance rendered
by Senior Public Health Engineer Maurice LeBosquet, Jr., Public
Health Engineer Samuel R. Weibel, of the station staff, Passed As-
sistant Engineer (R) Ray Raneri, and Passed Assistant Sanitary En-
gineer (R) Paul Agnano, of the Information and Survey Unit, Head-
quarters Office, Sanitary Engineering Division.
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PflYALHNCE OF COMMUNICALR DIS=AS3IS IN TIl
UNITED STATE:
May 214une 17, It"

The accompanying table summarizes the prevalence of nine ii
portant communicable diseases, based on weeldy telegraphic reports
from State health departments. The reports from each State for eseb
week are published in the PBLIC HEALTH REPORTS under the section
"Prevalence of disease." The table gives the number of casew of these
diseases for the 4 weeks ended June 17, 1944, the number reported for
the corresponding period in 1943, and the median number for the
years 1939-43.

DISEASES ABOVE MEDIAN PREVALENCE

Meningococcus meningitis. -The number of cases of meningooocus
meningitis dropped from 1,636 during the preceding 4-week period to
1,167 for the 4 weeks ended June 17. The incidence was about 25.
percent below that for the corresponding period in 1943, but it ws.S.
almost 8 times the 1939 43 median. Only the East North detrg&
and South Central regions reported a higher incidence than in 1943,.
but all regions continued to report excesses over the medians. Since.
the epidemic peaks occur at intervals of 7 to 10 years, the 5-year
medians at this time usually represent the lower interepidemic years;.
The current epidemic of tis diease has been the greatest during the}
nearly 40 years covered by reports to the United States Public Health
Service. This epidemic has been in progress since 1941 and has ap-.
peared in all sections of the country. It is probable that the peak for.
the country as a whole was reached in 1943, since the tbree preceding:
epidemics with peaks in 1917-18, 1929-30, and 1936-37 were accom--
panied by relatively high rates for one or two years on either side of thet
peak year. In some sections of the country, however, the peak was
not reached until 1944. Since the being of the year 1944 ther
have been 11,446 cases reported, as compared with 11,431 for the
same weeks in 1943. A decline in the number of cases was reported
from each section during the current 4-week period, with the present
level somewhat below that of the corresponding period in 1943.

Poliomyeliti&.-For the 4 weeks ended June 17 there were 198 cases
of poliomyelitis reported. The 1939-43 median for the corresponding
weeks was 179 cases. -Of the total cases, California reported 27,
Louisiana 26, North Carolina and New York 20 each, Wisconsin 14,
Kentucky 11, Mississippi 8, and Alabama and Ohio 7 cases each.
No more than 5 cases were reported from any other State. Under
date of June 20 there were 39 delayed cases reported from North
Carolina, chiefly in Catawba, Caldwell, and Gaston Counties. An
increase in this disease is normally expected at this season of the year.



July?, 109 884

Th4 r4e of increase diring the current period was somewhat higher
than thie rate of increase during nonepidemic years.

S&erlet fever.-The number of cases of scarlet fever dropped from
25,698 during the 4 weeks ended May 20 to 14,210 during the current
4-week period. The incidence was, however, about 40 percent above
the normal seasonal incidence (approximately 10,000 cases) and for the
country as a whole was the highest incidence recorded since 1937,
when about 17,000 cases were reported for these 4 weeks. Each
section of the country contributed to the relatively high incidence
of this disease, but the greatest excesses over the preceding 5-year
median were reported from the Mountain and Pacific regions; the
smallest excess (10 percent) was reported from the East South Central
region.
Rocky Mountain spottedJever.-For the 4 weeks ended June 17 there

were 81 cases of Rocky Mountain spotted fever reported, as compared
with 63, 88, and -97 for the corresponding period in the years 1943,
1942, and 1941, respectively. Of the 81 cases reported for the current
period, 44- occurred in the South Atlantic region, as compared with
26 in 1943, 22 in 1942, and 34 in 1939. During the current period,
Maryland reported 15 cases, Virginia and Wyoming 9 each, North
Carolina 8, New lork and Colorado 5 each, New Jersey and West
Virginia 4 each, and 12 other States reported from 1 to 3 cases
each. The other 29 States reported no cases, including none in the
whole of the New England, East North Central, and Pacific re-
gions, and only 1 case in the West North Central section. Since
the beginming of the year there have been 112 cases reported in
the country as a whole, as compared with 133, 165, and 208 for the
same period in the 3 preceding years.

DISEASES BELOW MEDIAN PREVALENCE

Diphtheria.-For the 4 weeks ended June 17 there were 676 cases of
diphtheria reported, as compared with 703 in the corresponding period
of 1943 and a preceding 5-year median of 767 cases. Significant
increases in the number of cases occurring were reported from the
West South Central, Mountain, and Pacific regions; in the New
England and West North Central sections the incidence was about
normal, but in all other sections the number of cases dropped con-
siderably below the seasonal expectancy.

Influenza.-For the country as a whole the incidence of influenza
was also below the normal seasonal level during the current 4-week
period; 2,854 cases being reported, as compared with a 1939-43 median
of 3,236 cases. A comparison of geographic regions shows a relatively
high incidence in the New England and East and West South Central
sections, but in all other sections the numbers of cases were con-
siderably below the medians.
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Mea8les.-The number of cases (59,394) of measles reported for the
4 weeks ended June 17 was about 70 percent of the number reported
for the corresponding period in 1943, but it was only about 5 percent
below the median seasonal level. The East North Central, Soutb
Atlantic, West South Central, and Pacific sections reported con-
siderable increases over the 1939-43 medians, but in the other 5
regions tbe incidence was comparatively low.

Smallpox.-- The incidence of smallpox reached a new low level for
this season of the year. For the current 4-week period there were
25 cases reported, slightly more than one-half of the number of cases
reported for the corresponding period in 1943, and less than 20 per-
cent of the preceding .5-year median.' The situation wasrfavorable in
all sections of the country.

Number of reported cases of 9 communicable diseases in the United States during the
4-week period May £1-June 17, 1944, the number for the corresponding period in
1943, and the median number of cases reported for the corresponding period,
1939-43

Division' Current 1943 6year Current 1943 6-year Current 190 6-yearDivision period median period median period [median

United States
New Englnd
Middle Atlantic-
East North Central---
West North Central
South Atlantic .
East South Central
West South Central
Mountain -------
Pacific

United States
New England
Middle Atlantic .
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain
Pacific

United States
New England
Middle Atlantic
East North Central
West North Central
South Atlantic
East South Central
West South Central
Mountain-
Pacific

Diphtheria InMuenza l Measles X

676 703 767 2, 854 3, 636 3,236 59,394 88,677 62,904
14 12 13 55 11 10 6,170 8,822 7,291
90 94 140 15 45 36 8,342 26,995 10,115
85 165 153 82 180 226 11,186 31,697 8,748
45 46 51 14 74 43 3 114 6,904 4,496
104 108 119 760 958 972 6,547 4,61 4,621
33 42 47 198 153 167 919 1,382 1,266
143 109 106 1,386 1,532 884 7,200 1,427 2,687
54 43 43 229 467 329 1,839 2,789 2,789

108 84 81 115 216 216 14,077 5,040 5,040

Meningococcus menin- Poliomyelitis Scarlet fever
gitis

1,167 1,582 152 198 239 179 14,210 10,123 10,056
70 161 14 5 7 3 1 41& 2,061 905
282, 494 58 24 10 11 3,'213 2,480 2,816
286 237 19 13 6 9 4,376 2,588 3,041
90 95 7 5 5 5 1,258 669 700
120 257 25 3 44 10 15 1,065 504 604
93 67 15 29 4 9 278 170 2"
87 58 19 43 62 10 362 175 171
16 68 5 6 13 6 639 745 197

123 145 12 29 122 38 1,604 731 589

Smallpox Typhoid and pars- Wopn ogtyphoid fever Whooping cough'

'25
0
0
5
4
0
7
3
6

43
0
1

17
5
2
3
10
2
3

144
0
0
51
43
4
20
25
7
4

411
23
36
35
23
86
53
86
23
46

374
24
56
35
22
106
32
72
11
16

513
24
74
47
31
125
47
116
15
32

7,443
488
978

1,061
418

1,676
518

1,110
717
477

16,483
938

2,484
3, 115
1,009
3,420
622

2,493
576

1,826

15,027
1,359
3,011
3, 288
656

2160
632

1,581
643

1,826

' Mississippi and New York excluded; New York City included.
2 Mississippi excluded.
339 additional delayed cases were reported under date of June 21 in North Carolina.

. .



Typhoid and paratyphodfever.-The number of cases (411) of this
disease reported during the current 4-week period was about 10
percent above the number reported during the same weeks in 1943,
but it was about 20 percent below the 5-year median level. Slight
mcre4ses over the normal incidence were reported from the West
South Central, Mountain, and Pacific sections, but in other sections
the incidence either closely approximated the median or fell consider-
ably below it.,
Whooping cough.-For this disease the number of cases (7,443) was

the lowest reported for this period in the 7 years for which these data
are available. The situation was favorable in all sections of the
country except the Mountain; there the incidence was slightly above
the seasonal expectancy.

MORTALITY, ALL CAUSES

For the 4 weeks ended June 17 there were 33,724 deaths from all
causes reported by 93 large cities to the Bureau of the Census. The
average for the corresponding period in the 3 preceding years was
33,358 deaths. A comparison of geographic regions shows that the
deaths were higher than the 3-year average in the New England,
North Central, East South Central, and Pacific regions, about the
same -as the average in the Middle Atlantic, West South Central, and
Mountain regions, and low in the South Atlantic region. For the
country as a whole the number of deaths was about 3 percent higher
than the 3-year average during the first and fourth weeks of the current
period and slightly lower than the average in the-second and third
weeks; the average increase for the 4 weeks was 1.1 percent.

INCIDENCE OF HOSPITALIZATION, MAY 1944
Through the cooperation of the Hospital Service Plan Commission of the

American Hospital Association, data on hospital admissions among about
10,000,000 members of Blue Cross Hospital Service Plans are presented monthly.
These plans provide prepaid hospital service. The data cover about 60 hospital
,service plans scattered throughout the country, mostly in large cities.

May
Item

1943 194

1. Number of plazDs supplyingdat-6 71
2. Number of persons eligible for hospital care -9,K 638 13,430.075

tNumber of pons admitted for hospital care- 82 446 120,375
4. Inldenee per 1,000 perons, anual rat, during current month (daily

rat X 36) - 100.8 100.6
6 Inldee per 1,000 persons, annual rate for the 12 months ending May 31 106.4IOt 7
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PREVALENCE OF DISEASE

No eal departm, State or local, can effctivdy preent or CoeoI diea wihu
knowledge of when, where, and under what condition cases are occuri

UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED JULY 1, 1944

Summay

Of a total of 222 cases of poliomyelitis reported for the current week,
as compared with 126 last week and 79 for the 5-year median, 138 cases,
or 62 percent, occurred in 3 States, as follows (last week's figures in
parentheses): North Carolina 84 (42), Kentucky 29 (17), and New
York 25 (9). California reported 13 cases, Pennsylvania, Ohio, Vir-
ginia, and Florida 6 each, and Minnesota, Texas, and Oregon 5 each.
For the corresponding week last year a total of 190 cases was reported,
80 of which were in Texas, 57 in California, and 23 in Oklahoma. The
cumulative total to date this year is 1,044, as compared with 1,084 for
the same period last year and a 5-year median of 776.
The decline in the incidence of meningococcus meningitis continued.

A total of 180 cases was reported, as compared with 219 last week and
246 for the next earlier week. The corresponding 5-year median is 36.
States reporting the largest numbers are New York (27), Calitornia
(22), Michigan (12), and Texas (11). For the year to date 11,842
cases have been reported, as compared with 12,011 for the same period
last year.
A total of 111 cases of typhoid fever was reported, as compared with

104 last week, 141 for the corresponding week last year, and a 5-year
median of 195. Of the current total, 21 cases were reported in Texas,
9 in Geoga, 7 in Arkansas, and 6 in California. The cumulative total
to date is 2,115, as compared with 1,807 for the period last year and a
5-year median of 2,498.
Of a total of 26 cases of Rocky Mountain spotted fever, 17 occurred

in the South Atlantic area. A total of 170 cases has been reported to
date this year, as compared with 186 for the corresponding period last
year.
Of 118 cases of typhus fever reported for the week, 49 were in Texas,

26 in Georgia, and 19 in Alabama. For the corresponding week last
year 82 cases were reported. The cumulative total to date is 1,413, as
compared with 1,286 last year.
Deaths recorded for the week in 93 large cities of the United States

totaled 8,473, as compared with 8,557 last week and a 3-year (194143)
average of 8,353. The cumulative total is 247,443, as compared with
253,902 for the same period last year.

(887)
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Telegraphic morbidity reports from State health officers for the week ended July 1,

1944, and comparison with corresponding week of 1943 and 5-year median
In thme tables a zero indicate a definite report, while leades imply that, although none was reported,

eae may have oecrred.

Diphtheria Influenza Measles Meningitis,________ ~~~~~~Meningococcu.s
Week Week Week Week

Division and State ended- Me- ended- Me- ended- Me- ended-- Me-
dhan dian dian . 8an

July July 1 July July 43 July July 193 July July 43
1, 3, 1, 3, 1, 3, 1, 3,

1944 1943 1944 1943 1944 1943 1944 1943

NEW ENGLAND

Maine-
New Hampshire..
Vermont- -

Massachusetts
Rhode Idand
Connecticut

MIDDLE ATLANTIC

New York-
NewJersey- -

Pennsylvania
EAST NOtTH CENTRAL
Ohio ,

Indiana
Illnois---
Michigan 2
Wisconsin
WETNORTH CENTRAL
Minnesota
Iowa
Missouri
North Dakota
SOuth Dakota
Nebraska
Irans

OUT ATLANTIC

Delaware
Maryland 2
District of Columbia
Virginia---- ---

West Virginia
North Carolina
South Carolina
Georgia-------
Florida
EAST SOUTH CENTRAL
lXentulcky------
Tennese
Alabamia------------
Misippi 2

WEST SOUTH CENTRAL

Louisiana
Oklahoma
Texas

MOUNTAIN
Montana .
Idaho
Wyoming
Colorado
New Mexico
Arizona -----
Utah-
Nevada

PACMC
Washington- -

Oregon
Calornia ,

Total
28 weeks

0
0
0
1
0
0

7
2
4

11
I

a

C
4
0
a
2
4
6
3
3

0
1
2
3

I
7
0
30

5
0
0
2
3
0
1
0

27

c
I

7
a

20

10
1

11
6
1

1
0
0
0
1
0
2

0
2
0
4
0
4
6
4
2

I

2
0
0

7
2

16

c
c
c
I
c

13 'a
3 4
71-

a

3
2

-3

-56

2

13

I

5

4

16

27

4

12

249

45

1

28

7
4

15
5
1

4
1
1
0
0
1
2

4

2

2

2

4

11

0
0
0
9
2
I
0
0

4 1
21 1

lii 12
159 143 1431 592

13 13
1 a
,- -

2

9
11

9

2

37

2

8

1

6

4

a
11

9

1

2

1

80

3

111

I451
2(

141

111

6
148
738
140
190

95
6

80
738
60
190

609 1, 912 869
344 1,310 714
182 390 260

31
21
81

251
644

67
45
23
C

I

63

0

42
30
134
50
122
144
11
46

31
11
16

327
101
602

1, 15E
1,241

266
121

71
52

41
22

69

120

55
61

31

147

26
61

11

20
35
124

90
37
185

692
793

66

64
31
9
6
13
69

65
55
115
31
147
26
25
22

20
35
62

1 33 23 23
2 2 8 29 15
6 9 45 9 35

314 135 442 156 156

6
3
4
8

3

4

695

30
1

4
36

407

-1

4
14

14
41

137
53

1,371
6,034~~~ I =-- ~~~~~ =~~~= ~~~~=~~~= ~=I =I I~

I
0
0
4
0
7

12

h
4

6

1

0
S

2
3

2

1

4

6
3
1

0

2
11

96 35 1
27 17 1
25 22 0

30 41 1
7 15 0

18 25 0
50 50 1
15 1 0

133 133 4
48 48 0

362 362 22
10.76.5 6, 6191 180

I

14

51
16
14

4
I

10
17
1

3
0
6
0
0
1
3

1
5
2
15
4
4
5
4
3

0
4
1
0

I

2
4

16

24L

0
0
0
1
0
1

5
2
3

1
0
0
1

0
0
1
0
0
1
1

0
3
0
3
0
2
0
0
0

1
0
0
0

0
0
0
1

0
0
0
0
0
0
0
0

0
3

1,211

See footnotes:at,-end.of table.

5,5551 6, 1261 6,5801335,523177,5811149,4751576,5491509,829i450, 664111,841 1Z 01
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Telgraphic morbidity reports from State heah officers for week ended Ju4t 1,
1944, and comparison with corresponding week of 1943 and 5-year median-Con.

Poliomyolitis Scarlet fever Smallpox Typhoid and pua-

Week Week Week Week
Division and State ended- Me- ended- Me- ended- Me- ended- Me-

dian dian dian dian
July July 193 J July Jy 193 July July 193- July July 1939

1, 3, 1, 3, 1, 3, 1, 3,43
1944 1943 1944 1943 1944 1943 1944 1943

NEW ENGLAND

Maine
New Hampshire-
Vermont .
Massachusetts
Rhode Island
Connecticat-

MIDDLE ATLANTIC

New Yorkl
New Jersey ---
Pennsylvania

EAST NORTH CZNTRAL

Ohio
Indiana
Iinois-

Michigan
Wisoonsin

WET NORTH CENTRAL

Minnesota
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas

SOUTH ATLANTIC

Delaware
Maryland s
District of Columbia-.
Virginia
West Virginia
North Carolina
South Carolina
Georgia
Florida

EAST SOUTH CENTRAL

Kentucky
Tennessee
Alabama
Missisippi
WEST SOUTH CENTRAL

Arkansas
Louisiana
Oklahoma ---------
Texas

MOUNTAIN

Montana
Idaho
Wyoming

Colorado
New Mexico
Arizona ----------
Utah
Nevada

PACMFC

Washington
Oregon _

CaWliornia

Total -

26 weeks ----------

0

1
0

0

0

0

25
2
6

6

0

2
0

2

I
C

1

0

2

0

6

1

84

2

2

6

29

1

1

3

4

4

2

0

0

0

01
0

0

0

0

13

0

0

0

0

0

0

a

c

c

C

c

1

0

1

0

0

0

3

0

0

0

0

0

1
0

1

0

a

1

23
so

0

0

0

5

0

3

2

0

3

0

57

0

0

0

0

0

0

3

0

0

1

0

2

1

0

1

0

00DI
I
I
I
I
c

C

C

1e

1.1

17(

111

20
9
64
68

38

817

124
9

17

1
24
17
16

21

12
2

7
4

10

7

3
4

3

34

17
4
3
23
2
8
19
0

22l
20

14
2

3

16

7

1

3

124
X
22

148 154
26 58
63 85

66
9

48
50
82

9

4
10
0

6
3
17

1

20

7
13
6
2
0

1
4

9

9

4

3

1
6

4
28

6

1
17

17

11

23
4

8a
21
3

104
6a

22
13

2
4

4

18

3

12
3

10
12
11
2
7
2

19
18
7
2

2

5
9

18

6
2
6
15
3
4

0

10

4

75

c

c

c

c

c

c

c

c

0

0

0

0

0

0

0

3

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

1

0

0

0

0

0

0

0

0

0

0

0

3
1
0

0

I

C

C

C

C

0

0

0

0

1

0

0

0

0

0

1

0

0

0

0

0

0

0

C

C

0

0

0

0

0

0

C

c

a

C

I

0

1

0

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

I

C

0

3

1

4

2

1

3

4

1

0

1

2

0

0

0

3

I

4

2

2

7

2

2

21

I

0

3

2
0

0

0

2
0

0

1
1
1

11

4

4

7,
0

I

a

2

7

a
3

0

6

4
6

7

6

1

17

0

0

0

0

01

1

I

C

a

1,0441 1,084[ 7761141, 39319 16892 16Sf 2671 5761 1, 1111 2, 115 1,8

1
0

0

2
0

1

8

3
10

8

3
6

3
0

1

2
5
0

0

0

3

1

1

0

5

3
6
6
16
2

9
11
4

7

10
15
3
17

0

1
0

0

4

1
0

0

1

4

2,498

Fee footnotes at endlof table.

190 79 1,473 1,126 1,277 4 8 30 Ill 141 195

I
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Teleqraphic riity repot from State hth offirs for the wek endd July 1,
1944, and comp nion wih correspondig week of 194 and 5-year median-Con.

Whooping oough Week ended July 1, 1944

Week Dysentery En Rok

Diviion and Stat e___ e-_ n 0 Mt- Ty

JulyIJuly 1939- Un- lnfeo- l rIniJuly 43 An Ame- Bacl ius fee
1, 3btrax bic lary j

ios fee

NEW ENGLAND
mam -11 19 21 0 0 0 0 0 0 0 0 0
New -a-p-hre0 5 0 0 0 0 0 0 0 0 0 0
Vemont- 20 0 23 0 0 0 0 0 0 0 0 0
Maausett-52 76 144 0 0 0 0 0 0 0 0 0
RhodeIsland-10 46 1i 0 0 0 0 0 0 0-0 0
Connecfftic -33 23 47 0 1 0 0 0 0 0 0 0

MIDDL ATLANTC.
New York- 142 319 319 1 2 10 0 0 0 0 0 1
NewJesy -70 204 204 0 1 0 0 0 0 1 0 0
Pennsylvania-66 287 307 0 0 0 0 0 0 0 0 0
EAT NORTH CENTRA

Ohio- 227 252 252 0 0 0 0 0 0 0 0 0
Indiana -30 55 38 0 0 0 0 0 0 0 0 0
Minois6 02 165 165 0 0 6 0 3 0 2 0 0
Michigan 66 179 197 0 1 2 0 2 0 0 0 0
Winsi - ---- 71 288 171 0 0 0 0 2 0 0 0 0
WET NORTH CENTRL
Minneota -9 74 35 0 3 0 0 0 0 0 1 0
Iowa. -12 62 35 0 0 0 0 0 0 1 0 0
MlssrrL -29 42 42 0 0 0 1 0 0 1 2 0
North Dakota-5 6 7 00 0 0 0
Saeth Dakota- _ ___ 0 7 7 0 0 0 0 0 0 0 0 0
Nebra -13 7 7 0 0 0 0 0 0 0 0 0
Kanu s-52 83 54 0 0 0 0 0 0 0 0 0

SOUT ATLANTIC
Delwar -1 4 4 0 0 0 0 0 0 0 0 0
Maryland -83 163 79 0 0 0 2 0 0 6 0 0DLstrct of Columbia..-- 3 36 22 0 0 0 0 0 0 0 0 0
Vigini - 50 67 67 0 0 0413 0 0 4 0 0
West Virini.-14 67 57 0 0 0 0 0 0 2 0 0
Nwrth Carolina 190 275 253 0 0 0 0 0 0 4 0 3
South Carolina- 123 50 46 0 0 6 0 0 0 0 0 3
Georgia -18 17 17 0 9 9 0 0 0 1 0 26
Florida - 33 38 7 0 16 1 0 0 0 0 0 11
EAWTOUTH CNTRAL
entucky- 93 69 61 0 0 18 0 0 0 0 0 0

Tennessee 25 58 71 0 0 0 6 0 0 0 0 0
Alabma -30 58 31 0 0 0 0 0 0 0 2 19
Missisppi-- --- 0 0 0 0 0 0 0 0 5
WEST SOUTH CENTRAL
Arknsas- 23 28 19 0 2 57 0 0 0 0 4 0
I~uls--n0 O 10 10 0 2 16 0 0 0 0 0 1
Olahoma- 7 16 16 0 0 0 0 0 0 0 0 0
T - 254 410 274 0 37 687 0 0 0 0 6 49

MOUNTAIN
Montana- 8 18 13 0 0 0 0 0 0 0 0 0
idaho -4 4 6 0 0 0 0 0 0 1 0 0
O o ---------231 21 24 O O 0 0 O O 2 0Cdlo d67 7-- 31 21 4 00 0 0 0 0 0 0

New Mexico -- 2 0 18 0 0 2 0 0 0 0 0 0
Arfzons -- 12 19 23 0 0 0 52 1 0 0 0 0Utah 2 - ---- 63 108 70 0 0 0 0 0 0 1 2 0
Nevada -------------- 0 6 0 0 0 0 0 0 0 0 0 0

PAOIC
Washington-- 19 50 61 0 0 0 0 0 0 0 0 0
Omon----------------- 9 48 25 0 0 0 0 0 0 1 0 0
CalIrnia 93 203 203 0 5 98 0 2 0 0 1 0

Total X 170 4,046 79 823 474 10 01 26j 2) 118
26 wee ------- 147,5041 106,OlStil,7771 231. 7551 8,85I 9671 2841 151 1701 300 1,413
26weeks, 1943 - ---- -- 6------ ------- 3 961 6,344 1,726 288 141 1841 478 1,286

I New York City only. ' Period ended earler than Saturday.
Including paratyphold fever caes reported separtely as follows: Massachusetts 3, New York 2, Obho

1, MichIga 1, VirgaIia 1, Georgia 3, Tennessee 1, Arkan 3, Idaho 1, Celtfrnla 1.
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WEEKLY REPORTS FROM CTES

City reports for week ended June 17, 1944
Thi tabl list the reportsfrm 88ietl of more than 10,000 tel tbUndth tte United

Stt., and repr-nts*a ross stin ofthe aurent of th disas ded nh ttabl.

I I*IiII!J
_______ 2 I~ ~~~ ~~~ ~~~~~I i Ia_______~~~ i141 I.

NZW ENGLAND

Maine:
Portlnd-0 0 0 0 0 0 0 6 0 1 0

Coword - 0 0 0 1 0 0 0 0 0 0
O

Boston - 0 0 0 90 6 6 0 61 0 1 8
FallRier-0 0 11 0 0 0 0 0 0 1
8 pg d----------- 0 0O 0 13 1 0 0 15 0 0 7
Wor r----------- 0 0 0 4 0 6 0 15 0 1 4

Rhode Lsland:
Providence-0 0 10 0 0 0 4 0 0 13

Connecct:
Bridgeport- 0 0 0 0 1 0 0 1 0 0 0
Hartfoord-0 0 0 7 0 1 0 12 0 0 1
NewHaven- 0 0 0 16 0 3 0 1 0 0 2

MIDDL ATLANTIC
New York:

Buffalo-0 0 7 2 2 1 5 0 0 0
NewYork -7 1 3 0 309 15 40 0 143 0 1 go
Rochestr -0 0 0 113 0 2 1 3 0 0 2

8er e------------ a 0- 0.2 1 0 0 1 O 0 13
Camden-0 0 2 0 2 0 1 0 0 0
Newark-0 0 0 81 7 3 0 13 0 0 3
Trenton-0 0 0 0 1 4 0 3 0 0 6

Pennylvania:Philadelphia - 3 0 1 0 36 9 14 0 64 0 1 3
Pittsburgh0 0 0- 1 4 5 0 19 0 0 6
Readig------------0 0 0 1 0 0 0 0 0 0 0

EAST NORTH CNRAL
Ohio:

Cincinnati-0 0 9 4 2 1 19 0 0 7
Cleveland - 0 0 1 1 4 3 0 0 33 0 1 3
Columbus- 0 0 3 0 5 0 3 0 0 24

Indiana:
Fort Wayne-- 0 0 0 0 0 3 0 0 0 0 0
Indianapolis- -0 0 0 19 3 1 0 14 0 0 8

South Bend-- 0 0 0 0 0 0 0 0 0 0 5
TerreHaute- 0 0 0 2 0 0 0 1 0 0 0

Illinois:Chicago------------ 2 0 0 83 9 18 2 59 0 0 20

Mlch1na-e0 0 0 O 2 1 1 0 1 0 0 0

Detroit 7 0 1 122 3 6 0 64 0 0 17
Flnt -0 0 0 4 0 3 0 4 0 0 2
GrandRapids-- ) 0 0 0 0 0 0 4 0 0 1

Wiscnsin:
Kenosha-0 0 77 0 0 0 0 0 0 6
Milwaukee-0 0 141 2 5 0 19 0 0 23
Racine-0 0 123 0 0 0 1 0 0 7
Superior-0 0 2 1 0 0 4 0 0 0

WEST NORTH CZNTRAL
Minnesota:

Duluth-1 0 71 0 1 0 8 Q 0 0
Minneapolis- 2 0 0 33 2 2 1 21 0 0 7
St.Paul-0 0 19 1 3 0 2 0 0 2
See footnotes at end of table.
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Ciyreports for wek ended June 17, 1.944-Continued

WEST NORTH CENTRAL-

Misouri:

K ansa City-----
St. Josep e-------

St. Louis- -----

North Dakota:

Fargo---------
Nebraska:

Omaha -------

Kansa:

Topeka-------
Wichita--------

SOUTH ATLANTIC

Delawawe:-
Wilmington

Maryland:
Baltimore-------
Cumberland-----
Frederick

District of Columbia:.
W

Lynchburg-------

Roalnoke----
V in :

Chatleston--
Wheelng

North C::6-a ----

---gon --

South Carolina:

Charlestoni-------
Georgia:

Atlanta-------

Bru nswick --

savannah--------
Florida:

Tampa-------

EAST SOUTH CENTRAL

Tennesse:

N ---

Alab

Mobile-------

WEST SOUTH CENTRAL

Loisiana:

New Orleans------
Shreveport-----

Tens:

-Dallas--------
Galveston.------

Houston-------
San Antonio-----

MOUNTAIN

Montana:
Billin

Great Falls -----

HFelena.--
Missoula------

Idaho:

Boise--------

0

0

1

0

0

0

0

0

.2
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

0

3

0

2

1

1

0

0

0

0

Inluensa~~~~~~~~~~~~~~~~~~~~~~~~~~~~i

II

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

0

0

0

0

0

0

0

0

0

0

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

0

0

1

0

0

0

0

0

13

0

8

1

6

22

3

1

38

0

0

149

0

9

1

0

0

22

2

3

1

1

0

0

0

9

12

2

0

3

4

16

0

1

0

0 0

0 1

0 3

0 10

0 0

2

0

5

0

0

0

0

0

4

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

2

12

0

1

2

0

0

0

0

0

0

0

0

0

1

2

0

6

0

2

0

3

1

9

0

0

7

0

2

0

10

0

0

0

2

0

2

0

1

4

1

1

1

4

1

1

5

5

0

2

0

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

1

0

1

0

5

0

0

1

0

0

0

0

0

0

0

4

1

9

3

4

0

37

0

0

24

1

1

0

2

0

1

0

1

0

2

0

0

2

0

0

1

1

1

0

2

1

0

2

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

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1
0
0

0

0

0
1

0

00
00

0

101

0
0
0
0
0
0

0
0
0
0

0

0
0

0

0

0
0
0

0

0
0
0
0

1

0

14

0

0

2

2

0

55

0

0

2

1

0

11

0

0

9

5

0

0

0

0

0

0

5

1

4

0

0

1

6

0

0

0

0

0

0

0

0

See footnotes at end of table.
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City reports for week ended June 17, 1944-Continued

2. Influenza.~~~~~~~~~~

MOUNTAIN-Continued

Colorado:
Denver - ------ 0 1 0 15 1 4 0 3 0 0 5
Pueblo -0 0- 0 0 0 0 0 3 0 0 3

Utah:
Salt Lake City- 1 0 1 30 0 1 0 16 0 0 7

PACMFC

Washington:
Seattle -O- 0 0 47 1 5 0 12 0 0 2
Spokane -0 0 0 14 1 0 0 8 0 0 0
Tacoma -0 0 0 1 1 0 9 0 0 2

California: 2
Los Angeles 13 04 O 245 4 4 2 29 0 0 6
Sacramento O O 42 O 2 O 15 O 1 3
San Francisco- 1 0 197 3 2 1 27 0 1 4

Total 49 1 22 4 2 409 108 221 20 851 O 14 381

Corresponding week, 1943- 48 40 10 5,145 305 - 712 0 13 1,22
Average, 193-43- 61 38 '13 '3,775-1----1251 --- 789 3 25 1,184

'3-year average.
25-yea median.
Dysenery, amebic.-Cases: New York, 3; Cleveland,1; Dallas, 1; San Francisco, 1.
Dysentery, baciUary.-Cases: New York, 1; Detroit, 4; Richmond, 1; Charleston, S. C., 53; Houston, 5,

Ios Angeles, 4.
Dysentery, unspecified.-Cases: Baltimore, 1; Shreveport, 7; San Antonio, 22.
Lcprosy.-Cases: New York, 1.
Rocky Mountain spottedfever.-Cases: Winston-Salem, 4.
Tularemia.-Cases: Chicago, 1.
Typhus fever.-Cases: Winston-Salem, 1; Birmingham, 1; New Orleans, 4; Houston, 1, San Antonio, 3.

Rates (annual basis) per 100,000 population, by geographic groups, for the 88 cities
in the preceding table (estimated population, 1948, 34,292,500)

*"~~~~~~ a2ii jinlU! W SEtfuenzaS.ia I
aV~~~~aL

New England-0.0 0.0 0.0 0.0 399 21.0 42.0 0.0 302 0.0 7.9 95
Middle Atlantic- 4.6 0.5 1.9 0.0 283 18. 1 33.3 0. 9 117 0.0 0.9 29
East North Central- 5.5 0.0 0.6 1.2 359 15.8 26.8 1.8 137 0.0 0.6 75
West North Central- 8.0 0.0 2.0 0.0 350 19.9 37.8 4.0 107 0.0 4.0 56
South Atlantic-- 3.3j 0.0 9.8 0.0 371 11.4 39.2 3.3 116 0.0 1.6 136
East South Central- 0.0 0.0 5.9 0.0 136 23.6 41.3 11.8 12 0.0 5.9 59
West South Central - 24. 2 0.0 9.1 3.0 73 6.0 51.4 18.1 18 0.0 6.0 21
Mountain -- 23.8 0.0 7.9 7.9 469 15.9 63.5 0.0 199 0.0 0.0 119
Pacific - 20.6 0.0 7.9 0.0 862 15.8 22.1 4.7 158 0.0 3.2 27

Total - 7.5 0.2 3.4 0.6 367 16.5 33.7 3.0 130 0.0 2.1 58
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TERRITORIES AND POSSESSIONS

Hawal Territory

Plageg (rodent).-A rat found on May 31, 1944, in Honokaa,
Hamakua District; Island of Hawaii, T. H., was proved positive for
plague on June 7, 1944.

Puerto Rico

Notifiable dimeases-4 weeks ended June 17, 1944.-During the 4
weeks ended June 17, 1944, cases of certain notifiable diseases were

reported in Puerto Rico as follows:

Disase C Dea Cams

Cerebrospinal meningitis . -1 Mumps 3
Chlckenpo -------------------- 95 Ophthalmia neonatorum2
Diphtheria- 37 Puerperal fever - - 2

---------- 16 gyphilis - -896
Y---- 13 Tetanus -- --- -------------------- 24

German measles- 5 Tetanus, fantile- - - 3
Gonorrbea-41 Tuberculosis (all forms) -- 91

nflen--- 34 Typhoid fever- 24
Leprsy-1 Typhus fever (endemic)- - 15

Lymphogranuloma inguinale -1 Wel's disease-1
-ab-a- 578 Whooping cough --13

Measles------------------- 25

* t *

DEATHS DURING WEEK ENDED JUNE 24, 1944
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commercel

Week ended Correspond-
June 24, 1944 inweek*,1943

Data for 93 large cities of the United States:
Total deaths ---------------------------------- 556 9.101
Average for3 prior y-m ---------- 8,601
Totl deaths, frst 25 weeks of year- 238,969 244, 474
Deati. under 1 year of age -617 707
Av4rage for 3 prior yea-6 573
Desthaunder I year of age, first 25 weeks of year -15,649 17,001

Dat m industrial insurne companies:
Police in force-6-- m 780 65,572,219
Number of death claims -12, 227 12,341
Death dclims per 1,000 policies in force, annual rate -9.6 9.8
Death claims par 1,000 policies, first 25 weeks of year, annual rate 10.6 10.4



FOREIGN REPORTS

CANADA

Provsie -Communicable diseases-Week ended June 3, 1944.-
During the week ended June 3, 1944, cases of certain communicable
diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

Prince Nova New Que Ota- Maul- Alber- tish
Disease Edward ScoUa Bruns- kbetc h toba k t b- ta Colum- Total

Island Scti ihccko toa ewan bla

Chickenpox 20- 168 485 36 41 75 165 990
Diphtheria 4 1 28 2 4 6 45
sen l) 77-----7-------7

infeious ----1-------1
German measles --- -- 183 120 6 63 7 74 454
Influenza----1 13 1 ---- 4 19
Measles---16 1 592 755 226 67 76 5.2 1,785
Meningltis, meningococ-
Ms -----1 2 2 1 2 8

Mumps --- 10-- 199 190 20 18 75 43 555
Poliomyelitis---------1 I
Sarlet evr -13 4 71 161 41 8 l751 424
Tuberculos (all forms) -15 2 86 62 22 6 84 277
Typhoid and party-
phoidfever 1 -- 9 2----1 13

Udulant fever ---- 14 1 ----- 15
Whooping ough -38 -- 48 41 1 5 1 14 148

SWEDEN

Notijfiable diseases-April 1944.-During the month of April 1944,
cases of certain notifiable diseases were reported in Sweden as follows:

Disease Cases Disease Cases

Cerebrospinal meningitis -9 Paratyphoid fever-21
Diptherna 242 Poliomyolits- 38

Carries------------------------------ 133 Scarlet fever- 702
Dysentery-41 Syphilis -80

ncephalitis, epidemic -1 Typhoid fever - 2
Gonorrhea 1, 532 Undulat fever-7
Hepatitis,epidemic -17 Weil's disease . -2-- -------- _

REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

NoTz.-Except in cases of unusual incidence, only those places are included which had not previously
reported any of the above-named disases, except yellow fever, during the current year. All reports of
yellow fever are published currently.
A table showing the accmulated ig for these diseases for the year to date is published in the PUBLIC

HzAL1 RzPORTs for the last Friday of each month.
(Few reports are available from the invaded oDuntries of Europe and other nations in war zones.)

Cholera

India-Calcutta.-For the week ended June 10, 1944, 151 cases of
cholera with 82 deaths were reported in Calcutta, India.

(895)
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Plage

Boliva- Tarija Department-Alisos.-According to information
received June 19, 1944, 6 cases of plague with 2 deaths were reported
in Alisos, Tarija Department, Bolivia.
Egypt.-Plague has been reported in Egypt as follows: Ismailiya-

week ended June 17, 1944, 21 cases with 3 deaths including 17 cases in
the southern area; Port Said-week ended June 10, 1944, 4 cases.

Indo;6hina.-Plague has been reported in Indochina as follows:
May 11-20, 1944, Annam, 2 cases; Cochinchina, 3 cases.
Madgascar.-For the period April 11-20; 1944, 6 cases of plague

were reported in Madagascar.

Smallpox

Egypt.-For the week ended May 27, 1944, 428 cases of smallpox
with 24 deaths were reported in Egypt.
India-Calutta.-For the week ended June 10, 1944,-132 cases of

smallpox with 122 deaths were reported in Calcutta, India.
Nigeria.-For the week ended May 27, 1944, 165 cases of smallpox

with 20 deaths were reported in Nigeria.
Peru.-For the month of March 1944, 14 cases of smallpox were

reported in Peru.
,Turkey.-For the month of April 1944, 295 cases of smallpox were

reported in Turkey.
Venezuela.-For the month of May 1944, 66 cases of smallpox were

reported in Venezuela.
Typhus Fever

Iri8h Free State-Ro8common County-Catlerea.-Typhus fever has
been reported in Castlerea, Roscommon County, Irish Free State, as
follows: Week ended June 3, 1944, 1 case; week ended June 10, 1944,
1 case.
Peru.-For the month of March 1944, 70 cases of typhus fever were

reported in Peru, including 24 cases reported in Cuzco Department and
22 cases in Junin Department.
Slovakia.-For the week ended May 20, 1944, 19 cases of typhus

fever were reported in Slovakia.
Turkey.-For the month of April 1944, 490 cases of typhus fever

were reported in Turkey, and for the month of May 1944, 391 cases
were reported.

Yugoslavia.-For the period April 1-14, 1944, 815 cases of typhus
fever were reported in Yugoslavia.

Yellow Fever

Gold Coat-Kir&mpo.-On June 1, 1944, 1 suspected case of yellow
fever was reported in Kintampo, Gold Coasb.


