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SUMMARY 

In addition to the changing number of p e r -
sons-per-household unit, which has undoubtedly 
resulted in a changed pattern of water use , and 
in addition to the increasing proportion of the 
urban population that has running water s e rv ­
ice, there are other factors to be considered 
in future planning of public water-supply s y s ­
tems . 

A very important factor is the increasing 
installation of appliances that cause more water 
to be used in homes. These include dish­
washers , food waste disposers, water hea te rs , 
and automatic and conventional washing ma­
chines. The installation of these units has 
been concentrated mainly in the higher-income 
communities, which are generally the larger 
communities of Illinois. These communities 
have frequently displayed large increases in 
residential water use over the past 15 years 
in spite of the fact that there was no mater ia l 
increase in the proportion of the population 
served with running water. It is believed that 
these water-using devices have not yet come 
into wide use in the smaller communities in 
which incomes may be lower. Pe r capita r e s i ­
dential uses have therefore commenced to in­
c rease as a result of the installation of these 
devices in the larger communities, but have 
not yet been observed in the lower-income 
communities. Further increases in residential 
water use in these communities may possibly 
be expected in the future as a result of this 
t rend. 

It is evident that in the larger ci t ies , where 
the proportion of the population served by pub­
lic water supply system has steadily approached 
100 per cent, the declining number of persons 
per household indicates an even greater per 
capita use of water. While the amount of water 
pumped per service connection over the past 
several decades has not r i sen substantially, 
the actual number of persons per service has 
continued to decline, so that there has actually 
been an increase in per capita residential use 
of water in these cases . 

It seems plausible that a method could be 
devised for estimating water use in communi­
ties on a more rational basis than the now-
popular 100 gallons-per-capita per day. Such 
a method might include the adoption of a r e s i ­
dential per-capi ta and/or per - se rv ice figure 

plus a commercial water-use figure on a p e r -
service bas is . There appears to be no mer i t 
in compiling industrial-use figures on a p e r -
capita basis since they will depend altogether 
on the types and methods of operation of the 
part icular industries concerned in each com­
munity. 

Of the nine Illinois communities studied in 
this report , five of them with less than 10,000 
population had an average residential water use 
of 38 gallons-per-capita per day and 110 gal-
lons-per-serv ice per day. 

Four of the communities with populations 
ranging from 15,000 to 50,000 had an average 
residential water use of 45 gallons-per-capita 
and 140 gal lons-per-service . 

Projecting the residential water-use r e ­
quirements of these communities to 1970, the 
graphs indicate that towns of less than 10,000 
population may reach water-use demands of as 
high as 50 gallons-per-capita per day and 155 
gal lons-per-service per day. 

For communities of 15,000 to 50,000 popu­
lation the residential water-use demands may 
reach 75 gallons-per-capita per day and 220 
gal lons-per-service per day. 
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TRENDS IN RESIDENTIAL WATER USE 

by 

Ross Hanson, Associate Engineer, and H. E. Hudson, J r . , formerly Head, Engineering Subdivision 

INTRODUCTION 

It is common practice to express per capita 
water consumption for a given community as 
the quotient of the total pumpage and the census 
population. This method assumes that all of 
the water pumped gets to the u s e r s , and a s ­
sumes further that all persons counted in the 
census are served with water from the system. 
The resultant figure, called per capita con­
sumption or gallons-per-capita, may at t imes 
be completely misleading when the population 
served differs from the census population or 
when the total water used differs material ly 
from the total pumpage. The per capita con­
sumption figure obtained in this way is undoubt­
edly a useful figure, but there is accumulated 
under its broad cloak a variety of considera­
tions of such importance that each should be 
evaluated separately. 

It is the thesis of this repor t that water 
use can be better established on the basis of 
sales per water-service connection; that the 
per capita consumption can be expressed as 
the amount of water sold through residential 
u se r s divided by the product of the number of 
services and the number of persons per se rv ­
ice connection. Such figures need to be a s ­
sembled for residential u se r s separate from 
commercial and industrial u s e r s . There ap­
pears to be no mer i t in compiling industr ial-
use figures on a per capita bas i s , since they 
will depend altogether on the types, numbers , 
and methods of operation of the part icular in­
dustr ies concerned in each community. 

Data gathered by the Illinois State Water 
Survey in 1954 indicated that declines in water 
consumption per service connection were taking 
place in certain Illinois communities over the 
period 1920 to 1953. Compared to reports 
from other par ts of the country this indication 
seemed so unreasonable that further study was 
initiated. The study showed that changes in 
per capita consumption had been masked by 
two factors: (1) the declining number of p e r ­
sons per household, and (2) the increasing 
proportion of the community population served. 
The study also indicated that several other 
factors heretofore omitted from consideration 
play a role in the estimation of water use in 
homes served by public water supplies. 

For the 1954 study, information was gathered 

from a number of communities in Illinois that 
were encountering difficulty with water supply 
adequacy, presumably due to the drought. A 
prel iminary report on this work was given in 
a separate publication ( 1 ) , but the data from 
the 1954 study were, in some respects , in­
complete in extent and in detail, lacking suffi­
ciency for a reasonable analysis. Accordingly, 
information was sought from other communities 
selected throughout the State where fairly ade­
quate records were thought to be available. 
These were later sifted down to the nine com­
munities distributed over the State, as shown 
in Figure 1, which also indicates the type of 
source of supply used. Four of the communi­
ties relied on groundwater, and five of them on 
surface water . The communities are identified 
in the text and in the Appendix by a letter of 
the alphabet. 

Of the 819 public water systems in Illinois 
in 1955, approximately 7 per cent a re privately 
owned. This study does not cover any of the 
privately-owned water systems. 

There may be some bias in the sampling, 
for all of the communities finally selected had 
water supply administrations that had main­
tained reasonably detailed records in recent 
years , which indicates that they were probably 
better operated than the general average. Data 
for the years 1940 to 1955 were available in 
most cases , and some earl ier records were 
available. 

In the Appendix at the end of this report , 
each tabulation, under an identification let ter , 
shows the census and physical data collected 
for each municipality, together with the resul ts 
obtained from analysis of the data. 

COLLECTION OF DATA 

The information sought from each communi­
ty ' s water supply operation included the total 
pumpage, the number of services, and the sales 
of water to each of the following categories: 
(1) total, (2) residential , (3) commercial , (4) 
industrial . In addition, information was sought 
on sales to water haulers , and on "free" water 
to municipal offices, parks , playgrounds, drink­
ing fountains, etc . Little information was ob­
tained on sprinkling and air-conditioning loads. 
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In all cases the communities metered the 
sales of water to almost all accounts, so that 
a breakdown of sales into the several ca te­
gories could be obtained. The available data 
also made possible the determination of gal­
lons-per-day per service in each of the various 
categories . 

In addition, mas te r -meter ing of the entire 
pumpage was considered an important i tem in 
order to enable the determination of "unac­
counted-for" water, but data on unaccounted-
for water were not always available. In some 
cases estimates were applied for this . 

For each community, the census population 
statist ics were available, together with census 
values for 1940 and 1950 on the number of 
occupied dwelling units. These figures could 
be compared with total residential serv ices . 

Wherever a substantial proportion of the 
water -serv ice connections were outside the 
corporate limits of the community, these were 
added to those facilities within the corporate 
l imi ts . In such cases , the total number of 

FIGURE 2 

services shown for the water system include 
the services outside the community; and the 
population, total pumpage, and sales figures 
also include the number of persons and the 
quantities of water involved outside the co r ­
porate l imits . In several instances this was 
an important factor since several of the s y s ­
tems furnished water to subdivisions outside 
the corporate l imi ts . Others furnished water 
to nearby municipalities of considerable s ize . 

FIGURE 3 

Data from census publications from the 
United States and the State of Illinois proved 
very useful. Whereas, prior to the 1950 cen­
sus, dwelling units in unincorporated places 
outside corporate l imits had been classified as 
" r u r a l " ( 2 ) in the 1950 census, dwellings in 
urban fringe a reas were classified as "urban." 
The census repor ts gave information on the 
number of persons per household (size of fam­
ily), the number of households, trends in popu­
lation, the relationship between urban and r u r a l 
populations, the proportion of the urban popula­
tion served by public water supplies, and the 
number of dwelling units in the community that 
had running water inside the household. 



POPULATION AND HOUSING 

Persons Pe r Household 

The very rapid increase in household for­
mation in the late forties leads to curiosity 
about the size of family units. Beginning with 
the 1940 decennial report , the United States 
Bureau of the Census provided information on 
the number of persons per household. The 
values given seem to compare reasonably well 

FIGURE 4 

with the data available in ear l ier censuses on 
persons per family ( 3 ) (4). 

Figure 2 gives the number of persons per 
household for the period 1900 to 1960, for the 
entire nation as enumerated and projected by 
the Bureau of the Census. The data show a 
very marked decline in the number of persons 
per household for the period 1900 to 1953. The 
greatest ra tes of change are shown to have 
occurred in the period after 1946. It will be 
noted that the number of persons per household 
in the United States as a whole declined 30 
per cent in the period 1900 to 1953. In the 
corresponding period, the decline in Illinois 
was 35 per cent. 
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Data on persons per household were also 
available through 1950 for the several com­
munities in Illinois which are the basis of this 
study. The curves for these communities have 
been prepared from data available in the de­
cennial census reports from 1920 to 1950, and 
the subsequent projections were drawn from 
predictions in inter-censal repor ts of the Bu­
reau of the Census for the State of Illinois. 
Figure 3 shows the graphs for three of the 
communities. They reveal t rends similar to 
the national and state t rends. Studies of other 
communities within the State reveal even more 
marked variation. 

Number of Households 

One of the biggest problems facing public 
water-supply systems is furnishing service to 
new accounts. The Bureau of the Census de­
cennial census reports and cer tain special 
in ter -censa l publications on popula t ions ( 5 ) (6) 

contain pertinent information on trends in the 
number of households. They reveal that the 
number of private households in the United 
States increased at a much more rapid rate 

FIGURE 5 
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than the population from 1940 to 1950 and the 
average size of household consequently showed 
a substantial decline ( 7 ) ( 8 ) . 

The decline in household size occurred des ­
pite the high bir th ra te during the 10-year 
period. The effects of a high birth rate were 
more than offset by the effects of the high 
mar r iage rate and other factors that tended to 
increase the number of households (8). In 1950, 
about 5.6 per cent of the marr ied couples had 
not established their own households but were 
sharing the living quar ters of other persons or 
were living in hotels, rooming houses, or other 
quasi-households. Corresponding percentages 
for ear l ie r years were 6.8 per cent in 1940 
and 6.1 per cent in 1930 (8). Taking into ac ­
count low birth ra tes during the depression 
years of the 1930s, the increasing average 
length of life and the growing tendency for older 
persons to maintain their own households into 
old age, the Bureau of the Census observed 
that, "The indicated trend in household and 
family formation is generally downward for 
the 1950s" ( 9 ) . Extraordinary increases in 
establishment of new households were observed 
during the postwar years 1947 to 1950, and 
those increases brought on many of today's 
water -serv ice problems. Increases were smal­
ler subsequently and a re not expected to be as 
high in the near future. 

The census projections indicate (Figure 4) 
the number of households in the United States 
will r i se from 45.5 million in April 1952 to 
47.7 million in July 1955 and to 50.8 million 
in July 1960 (9). Subsequent census studies 
give additional information on ra tes of e s ­
tablishment of households (10)(11). 

For Illinois the census projections indicate 
(Figure 4) the number of households will r i se 
from 2.5 million in 1950 to 2.9 million in 1955 
and to 3.0 million in 1960. 

Proport ion of Population Served 

P r i o r to World War II, many water systems 
in Illinois were installed on a basis of serving 
only par t of the population within the incorpor­
ated limits of the municipality. In some in­
stances, the proportion served ranged from 10 
to 25 per cent of the entire population. This 
has increased rapidly in many small communi­
t ies , but in some this development is quite 
incomplete. 

In 1940 (Figure 5), of all the urban dwelling 
units in the United States, 96.0 per cent had 

FIGURE 6 

running water inside the home; in 1950, the 
ratio was 97.2 per cent. Most of this r i se was 
due to increases in extension of service in 
communities less than 10,000 in population. 
This change is obviously no national problem, 
but it has caused grave difficulties for many 
small communities. 

For rura l homes, the picture is different. 
In 1940, there were 20.7 per cent of ru ra l 
homes in Illinois with piped running water, and 
22.7 per cent over the entire United States. 
In 1950, there were 51.2 per cent of Illinois 
ru ra l homes equipped with piped running water, 
and 45.5 per cent for the United States. Here 
is a rapidly changing aspect of the national 
scene. 

Projections of Urban Population and Households 

The Bureau of the Census has made i l lus­
trative projections of the population of the 
United States (Figure 6) and of Illinois (Figure 
7) ( 1 2 ) . While events of the last two decades 



FIGURE 7 

have given demographers less confidence in 
their forecasts than they once had, these p r o ­
jections a re still among the best available. 
Est imates based on several anticipated fertility 
ra tes are provided. In addition, projections 
have been made both by the "component" method 
and the "ra t io" method. The wr i te r s have 
used the highest of these estimates in order to 
provide assurance that the most demanding 
situation will receive consideration. Using 
these data, together with urban and ru ra l total 
rat ios projected by the wr i te rs , the urban and 
ru r a l populations for the United States have 
been estimated to 1975. 

Figures 6 and 7 indicate that an increasing 
proportion of the population will be living under 
urban conditions and will expect service from 
public water-supply sys tems. 

The population forecasts can be combined 
with est imates of household size to yield fore­
casts of urban households in the United States 
and Illinois as shown in Tables 1 and 2 r e ­
spectively. 
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TABLE 1 

TABLE 2 

FIGURE 8 
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These estimates are also shown in Figures 
6 and 7 together with census data on urban 
households for ear l ier yea r s . The estimates 
indicate a reduced rate of increase in the num­
ber of urban households to be served by pub­
lic water supplies in the coming two decades, 
but they also indicate a continuing growth. 

FIGURE 9 

RESIDENTIAL WATER USE 

Water-Use Data in Some Illinois Communities 

The Bureau of the Census data and the 
water-use data collected from each community 
are tabulated on the data sheets . Appendix A, 
C, D, E, F, G, H, I and J include calcula­
tions of residential daily use in gal lons-per-
service and gal lons-per-capita . A brief des ­
cription of the water use in each community 
follows. 

A and C 

Figure 8 shows the resul ts of the analysis 
of residential water-use data collected at two 
Illinois municipalities as tabulated in Appendix 
A and C. A and C, with populations 1600 and 
5600, respectively, receive water from im­

pounding r e se r vo i r s . At A, there were slight 
overall increases in gallons-per-capita and 
gal lons-per-service from the ear l ies t records 
to 1952, in which year res t r ic t ions in water 
use were initiated due to the drought. The per 
cent of population served showed a gradual 
increase from 46 per cent of the population in 
1939 to 93 per cent in 1954. 

Town C showed slight increases in gallons-
per-capi ta and gal lons-per-service from 1942 
to 1953. In 1953 rest r ic t ions were initiated. 
The per cent of population served increased 
sharply from 1942 to 1946 and then remained 
fairly level at 91 per cent to 1954. This town, 
a thriving coal mining community pr ior to 1930, 
suffered a population loss of 35 per cent from 
1920 to 1950 because of the mines being worked 
out. In 1920 the number of persons per house­
hold was 4.67 or 10 per cent higher than for 
Illinois and the United States, but in 1950 the 
average was about 2.9 or 12 per cent below 
the Illinois and United States ' averages . 

Contrary to the general experience in towns 
where the water-use restr ic t ions have been 
lifted, the residents of C discovered they could 
get along with the water shortage. When the 
reservoi r began spilling over, they were not 
inclined to re turn to the basis of pre-drought 
use of water and the water department, with 
increased expenses, became plagued with an 
unanticipated shortage in revenue. 

D and E 

Figure 9 shows the resul ts of the analysis 
of residential water-use data collected for 
municipalities D and E, (Appendix D and E), 
having populations at 5100 and 5700, r e spec ­
tively. 

Town D, a residential and industrial com­
munity, receives its water supply from deep 
rock wells and furnishes considerable water 
to an adjoining municipality. The neighbor 
town is supplied from one meter and therefore 
is not included in the data on the graphs in 
Figure 9. 

This municipal supply was installed about 
1896 and by 1940 about 85 per cent of the 
population was being served and by 1954 about 
98 per cent was using city water; and cor ­
respondingly a steady normal increase is shown 
in the gal lons-per-service and gal lons-per-
capita. F r o m 1940 to 1954 the total pumpage 
demand increased 160 per cent (Appendix D) 
and the residential consumption increased 140 
per cent. Total sales increased 190 per cent. 
A breakdown of the total pumpage in 1940 and 
1954 is shown in Table 3. 



FIGURE 10 

TABLE 3 

Restrictions were not instituted in D. 

Town E is located in a prosperous agr i ­
cultural a rea with water supply from wells 
and springs. The curves for residential use 
show gallons-per-capita and ga l lons-per -serv-
ice comparable to those of other Illinois towns 
in the same population bracket. In 1952 to 
1953, a noticeable decline in ga l lons-per -serv-
ice occurred at the same time with a gradual 
increase inper cent of population served. How­
ever, as high as 27 per cent of the pumpage 
is lost through leaks in corroded water mains. 
In November 1953 a consulting engineer was 
retained and in 1954 the losses through leaks 
were reduced to 18 per cent. Subsequent losses 
were apparently not considered serious enough 
to warrant repair . 
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F , G, and I 

Figure 10 shows the water-use data analy­
sis for F, a town of 9500 population largely 
composed of re t i red farm folks with its water 
supply obtained from a surface r e se rvo i r . In 
the early 1930s, when the customers were 
charged on a f lat-rate basis , a record of 2.25 
million gallons was pumped for one day and 
the annual average rate of pumping was 1.5 
million gallons per day. Eight months after 
me te r s had been installed on all the services 
the summer peak was 0.6 mgd and the January-
July average was 0.46 mgd, a drop of 66 per 
cent. By 1946 there was another runaway in 
residential water use, with an average in July 
of 1.1 mgd. Thereafter rates were increased 
20 per cent. Again the pumpage dropped to 
0.6 mgd, 45 per cent below the July 1946 ave r ­
age. In December 1953, full res t r ic t ions 'were 
instituted because the reservoir was depleted, 
not only due to the drought but also because 
customers were allowing water to drip to waste 
to prevent freezing of water pipes. 

A breakdown of the total pumpage for 1940, 
1946 and 1953 (before restr ict ions were i m ­
posed due to water shortage) is shown in 
Table 4. 

FIGURE 11 
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T A B L E 4 

FIGURE 12 

Apparently all water was charged to con­
sumers , as no "unaccounted-for los ses" were 
reported. About 1948 to 1950 the ra i l roads 
changed form steam to diesel power, thus ex­
plaining the large reduction in industrial sale 
of water by the municipality. 

Figure 11 shows the resul ts of the analysis 
of water -use data for G and I. 

G has a population of 14,000 and receives 
i ts water supply from artificial lakes . It is a 
ra i l road center and is located in the midst of 
a large area of coal mines, oil and gas fields. 

Following 1938 and until 1944 when mete rs 
were installed on practically all services , the 

gal lons-per-service dropped rapidly although 
there was a' steady increase in the pumpage 
and in the number of services (Appendix G). 
Since 1944, the pumpage and number of s e rv ­
ices have continued to climb but the gallons-
per - se rv ice and per-capi ta have increased only 
slightly. 

A breakdown of the total pumpage and per 
cent of sales is shown in Table 5. 

TABLE 5 

The gradual decline in residential consump­
tion to 1939 was accompanied by an increase 
in commercia l consumption and decrease in 
industrial . This was followed by a further de­
cline in residential consumption accompanied 
by a leveling-off of commercial and an in­
crease to an all- t ime high in industrial ( rai l ­
roads) use during the war years . By 1953 the 
ra i l roads had changed over to s team power 
and the industrial consumption reached an al l -
time low. Unaccounted-for losses mounted due 
to leaks in an old wooden stave pipe line. G 
supplies water to four small neighboring com. 
munities. 

I, a manufacturing town, has a population of 
23,000 which has remained approximately the 
same for the past twenty years after a normal 
growth during previous yea r s . The water sup­
ply, obtained from an unconsolidated mater ia l 
and also shallow rock wells, has been adequate. 
Many of the industries have their own supplies 
for boiler purposes . 

A breakdown of the total pumpage and per 
cent of sales is shown in Table 6. 

TABLE 6 



Appendix I shows the residential and com­
mercia l water-consumption increase to be about 
50 per cent over the period. The commercial 
consumption gained about 100 per cent, due to 
increased use of city water in preference to 
their own supplies. " F r e e " (or public use) 
water and unaccounted-for losses remained at 
the same levels during the period. 

No restr ict ions on water use were imposed 
during the 1952 to 1955 period of water short­
ages elsewhere in the State. 

H and J 

Figure 12 shows the resul ts of the analysis 
of the residential water-use data for H and J, 
towns of 18,000 and 41,000 population, respec­
tively, and both with considerable commercial 
and industrial water use . H obtains water from 
a surface reservoir supplemented by a limited 
groundwater supply. 

The reservoir supply was depleted about 
1953 and full dependence was placed on the 
groundwater supply. However, this became 
inadequate, even with the construction of addi­
tional shallow wells, and res t r ic t ions , started 
partially in 1951, were rigidly enforced. The 
desperate situation brought about plans for 
laying a seven-mile pipe line from a s t ream. 
Before the pipe was laid, the rains came. 

A breakdown of the total pumpage and per 
cent of sales taken from Appendix H, is shown 
in Table 7. 

TABLE 7 

J obtains its water supply from the Mis­
sissippi River. Since 1946, due to improved 
accounting, the water records are quite com­
plete (Appendix J) . A breakdown of the total 
pumpage and per cent of sales is shown in 
Table 8. 

This community has always been and con­
tinues to be in a good position as to its cur ­
rent water supply and management problems, 
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TABLE 8 

however, obsolescence of the plant and mains 
due to short t e r m planning is weakening the 
entire water works s t ructure. 

Public Reaction to Restrictions in Some Illinois 
Communities 

When a municipally-owned groundwater s y s ­
tem encounters a water shortage due to a fail­
ing supply, it frequently becomes necessary to 
impose res t r i c t ions . When such res t r ic t ions 
as prohibition of lawn sprinkling and washing 
of ca r s do not meet the emergency, it becomes 
necessary to shut off water use for allnight 
periods and later on for intermittent periods 
in daytime "while the tank is being filled." 
When such extreme measures are necessary , 
the customers generally become inured to the 
unsatisfactory operation and gradually develop 
a tolerant attitude toward the water works 
officials. 

The officials of a municipally-owned surface 
water system may find it difficult, as a drought 
period becomes extended, to convince the cus ­
tomers that the capacity of their lake is be ­
coming cri t ically low; that the broad water 
surface of the lake which they see may be only 
a very few feet above the bed of the lake. 

In one of the communities studied but not 
discussed herein, city officials instituted r e ­
strictions during 1953, prohibiting the washing 
of cars and the sprinkling of lawns. A reduc­
tion in residential use of approximately 26 per 
cent ensued. These restr ict ions had to be 
continued through 1954, and by the end of that 
year, it was found that the water revenue had 
declined so severely that the water system 
was running into debt at a rapid r a t e . Offi­
cials thereupon reported this fact to the com­
munity and recommended'a substantial increase 
in water ra tes to rectify the financial situation. 
The response of the citizenry was to elect new 
officials who, by drast ic curtailment of both 
essential and nonessential expenditures, man­
aged to bring the water department books into 
a current operating balance. 
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Water-Using Appliances in the Home 

The most serious likelihood of increased 
residential use of water may resul t from the 
installation of water-using appliances in the 
home. 

Table 9 shows the extent of water-using 
appliances installed in homes during the years 
1949 to 1955 inclusive, as given by Elect r ica l 
Merchandising magazine for Illinois and for 
the United States. Installations pr ior to 1949 
a re not known. 

Residential Water Use - Effective Family Buy­
ing Income 

An ear l ie r study by the Water Survey ( 1 3 ) 

indicated residential water-use in 1948 to be 
related to the family income of the community. 

Sales Management magazine's "Survey of 
Buying Power" of May 1956 gives data on the 
effective net family income buying power for 
all communities over 10,000 population. Table 
10 gives data from this magazine for the Illi­
nois communities discussed herein. Because 

T A B L E 9 

E l e c t r i c W a t e r - U s i n g A p p l i a n c e s i n U n i t e d S t a t e s and I l l i n o i s H o m e s 

* F o r y e a r s 1 9 4 9 - 1 9 5 5 i n c l u s i v e . 

* * I n c l u d e s a u t o m a t i c and c o n v e n t i o n a l t y p e s . 

The data indicate that, while the market 
had been fairly well saturated with home wash­
ing machines, comparatively few dishwashers , 
food waste disposers and electric water heaters 
had been installed. A continuing trend toward 
increased installation of automatic and con­
ventional washing machines can be expected. 
Only electric water heater sales are shown in 
the data. No information has been made avail­
able on gas water heater sa les . 

It may also be assumed that nearly all the 
newer water-using devices have been installed 
in higher-income urban centers . Therefore 
large increases in water use in smal l com­
munities can be expected, and the small sa tur­
ation indices for dishwashers and food waste 
disposers point toward considerable increases 
in per capita use in the larger communities. 
It is reasonable to assume that there may be 
a trend towards the air-cooled home air con­
ditioner in preference to the water-cooled type. 

three of the communities A, C, and D are less 
than 10,000 population, the county average was 
used. 

FIGURE 13 

Also shown in Table 10 are the gallons-
per - se rv ice per day and the gallons-per-capita 
per day as taken from the data sheets in the 



TABLE 10 

Effective Family Buying Income -
Residential Water Use 

* County average 
Appendix. Figure 13 is a graphical relat ion­
ship of residential daily use per service and 
net effective family buying income. Gallons-
per - se rv ice are used in the graph because this 
figure more closely represents the use per 
family. (Incidentally, in plotting gallons-per-
capita and net family income, a similar straight 
line correlation is produced.) In this graph 
the data for F a re not given weight because 
of the poor record of residential water use by 
this community (Appendix F) . The data for 
H are lightly considered because the record 
of the number of services for that community 
was occasionally interpolated. The data for 
D were given strong consideration because the 
water records (Appendix D) were well-kept 
and the water use per capita as well as per 
service is keeping pace with the higher family 
income of this community. 

The communities used in this report a re 
none of those used in the e a r l i e r ( 1 3 ) study, 
but the correlat ion between residential water 
use and family buying income corresponds 
very well. 

Projections of Residential Water Use in I l l i ­
nois Communities 

The data from 9 Illinois towns in which the 
water records were found to be fairly com­
prehensive have been assembled in two groups. 
Group one is composed of 4 towns in the popu­
lation range of 15,000 to 50,000. In group two 
are 5 towns having populations of less than 
10,000. By inspection of the per-capita graphs 
for the individual towns, it was seen that the 
residential consumption in 1952 for the towns 
in group one averaged about 48 gallons-per-
capita. For the group two towns the residential 
consumption in 1952 averaged 35 gallons-per-
capita. 
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Figure 14 has been prepared from the 
weighted averages for residential consumption 
of gallons-per-capita and gal lons-per-service 
for group one. Figure 15 shows the weighted 
averages of gallons-per-capita and gallons-per 
- serv ice for group two. The data for both 
groups were plotted for 1951 and pr ior yea r s , 
as the 1952 to 1954 records reflected the effect 
of the res t r ic t ions instituted during the drought. 

In designing the projections for residential 
gal lons-per-capita , Figure 14, consideration 
has been given to the slope of the curve for 
the period just prior to 1952 when homes in 
cit ies of this size were being equipped with 
water-using appliances. A saturation of less 
than 50 per cent had been reached by 1956, 
and this was considered a good reason for 
extending the maximum projection at this same 
slope to 1970. The minimum projection has 
been extended with very little increase in slope 
from 1952 to 1970. 

For group two, Figure 15, consideration 
was given to the fact that up to 1952, a negli­
gible number of homes, in towns of this popu­
lation range were equipped with water-using 
appliances. However, by 1956, the economic 
status of these towns was improved and the 
net family buying income was up. Giving con­
sideration to these factors, the maximum p r o ­
jection to 1970 was designed on the same slope 
as for the towns in group one. 

The gal lons-per-service graphs represent 
the family use of water and a fairly close 
check of the projections is observed when mul­
tiplying any point on the gal lons-per-capita 
curve by the Bureau of the Census ' est imated 
average of 3.03 persons per family. 

There is need to consider other factors in 
future planning. One of these other factors is 
the availability of public sewer service, which 
in many small communities did not become 
available until after 1930, and which undoubtedly 
stimulated the increasing installation of water -
borne waste disposal methods. 

It seems obvious that both per-capi ta and 
pe r - se rv i ce demands will r i se in these com­
munities. Conservative planning dictates the 
necessity of estimating future trends generously. 
Although maximum, medium and minimum e s ­
t imates a re plotted, it is recommended that 
the maximum projections be used. 

Because these projections are based on 
residential consumption only, they a re not apt 
to be greatly influenced by changes in the com­
merc ia l and industrial life of a community. 
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FIGURE 14. 
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FIGURE 15 
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