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METERING ANlfe WA toWinsume 40 gallons per day in this item alone. A psycho- 
loatal effect of the lack of pressure, consequently an in
crease in length of time required to fill bath tubs, oftentimes 
Wices the quantity of water used for baths.
'/ The records from the following cities show the effect 
f the installation of sewers upon the general water con

sumption:—

By H. P. T. MX
Chief Sanitary Engineer, Illinois' 

Public Health
9*partment of

J N considering the effect of the installatuffrS&fcjEaie» 
meters upon the consumption of water, and in 

Paring the usage in various cities, three elements, which 
Way have an important bearing upon the results, are seldom 
taken into account. These

com- Before Installation After Installation 
of Sewers.City.

Marlboro, Mass. . 21 g.p.d. per capita 38 g.p.d. per capita
Newton, Mass. .. 31 g.p.d. per capita 63 g.p.d. per capita
Waltham, Mass. . 32 g.p.d. per capita 70 g.p.d. per capita

of Sewers.

are:—
1. Pressure upon the water system.
2. Extent of house connections with sanitary 

Specially the use of bathtubs and water-closets.
3. Effective size of mains and services.

sewers, In Madison, Wisconsin, the per capita daily consump
tion in residences with sewer conections was 68, while in 
residences without sewer connections it was 14.

In Rochester, N.Y., services with water-closets 
sumed 22 g.p.d. per capita ; services with water-closets and 
no baths, 18 g.p.d. per capita; services with water-closets or 
baths, 14 g.p.d. per capita.

The limited extent of services and sewer connections in 
foreign cities, thus cutting down the number of outlets for 
consumption and fixture leakage, is responsible for the low 
per capita consumption in those cities. From figures ob
tained three or four years ago, it was noted that the large 
European cities of over 2,000,000 population had about as 
many service connections as the average city of 300,000 in 
this country, while the number of services in foreign cities 
of about 350,000 population equalled that of our cities of 
40,000 population.

Pressure of Water System con-
When per capita rates of consumption are published 

mentioned, how often is the average pressure at which 
the water is supplied included ? It is a mistake to omit that 
ltem> as it is an important one. A city with a higher pres
sure than another will find that its leakage rate, both 
hrough fixtures and underground piping, will be greater 
han that of another one which maintains 

Pressure.
a lower average

In Oak Park the per capita rate of consumption is easily 
aried between one and two gallons per pound change in 
ressure within the entire range of rates of consumption, 
hat is to say, 10 pounds’ variation either way will make 

a difference of 10 to 20 gallons per capita daily. Thus the 
ak Park rate of 65 gallons per capita at 45 pounds’ pres

sure can be reduced to 45 gallons at 25 pounds. In Niagara 
alls, where the per capita rate of consumption was 300 

Salions per diem, exclusive of the industrial usage, the 
writer determined this rate to be from 3 to 5 gallons per 
^aPita per pound change in pressure, or 30 to 50 gallons per 
^apita for each 10 pounds. The Niagara Falls consumption 

as about 614 times that of Oak Park, and the average pres
sure was about 60 pounds, which accounts for the different 
Units; but the principle is the same and its importance is 
early seen. The pumping units were designed for a maxi- 
Um rate of consumption owing to the heavy drafts, and, 

J* there were no small units provided, the effect of reducing 
i e fixture leakage by the installation of meters and the 
s°u®e-to-house inspection was to boost the pressure at night 
^e.30 pounds greater, or to 90 pounds; and the effect of 
^during the leakage was not evident owing to the greater 
'^charge of water through the remaining defective fixtures.

The following table shows one of the uses of water 
“Uected by
8 A 94-inch hose 50 feet long with nozzle at 60 lbs. con- 

'g *Ues 5,000 gallons per day if in form of jet; at 30 lbs con- 
Oies 3,600 gallons per day if in form of jet; at 55 lbs. con- 
Uies 10,000 gallons per day if in form of spray; at 30 lbs. 
Usumes 7,200 gallons per day if in form of spray.

These figures have been obtained from tables prepared 
y Manager Sullivan, of the Nashua, N.H., Water Co.

Effective Size of Services and Mains

The data on this subject is limited, but difficulty is ex
perienced through loss of pressure by friction from the re
duced area of corroded lime-coated service pipes and water 
pipes filled with algae, crenothrix and tubercles, indicate the 
importance of the effective size of service pipes and mains 
on leakage and waste.
in which leakage and waste exist often double in size after 
the renewal of service pipes, both in the ground and in the 
interior of the house especially when iron pipe has been 
replaced.

Water bills on metered premises

The following table compiled from some experiments 
conducted by the New York Department of Water Sup
ply, Gas and Electricity, throws more light upon the sub
ject:—

Pressure in street mains required to give the tabulated 
discharge through a corporation cock and 30 ft. of lead 
service pipe.

Gals, 
per Min. 1-in. Service. %-in. Service. 

3 lbs. sq. in. 
10 lbs. sq. in. 
23 lbs. sq. in. 
38 lbs. sq. in. 
54 lbs. sq. in.

%-in. Service. 
2 lbs. sq. in. 
5 lbs. sq. in. 

11 lbs. sq. in. 
18 lbs. sq. in. 
28 lbs. sq. in.

pressure :—

3 lbs. sq. in.
5 lbs. sq. in.
8 lbs. sq. in.

This table also gives the difference between the pres
sure at the main and the house side of the service under

20
25

pressure.
Connections with Sanitary Sewers Use of Water Meters

Another element which is noteworthy in its effect on 
er consumption is the use of water-closets and bath tubs, 
°ugh the number of consumers on the line of pipes are 

>a considered in computing per capita consumption. It 
of ®eMom that the number of consumers which have the use 
s aucets only are separated from those which have all the 

n,tary conveniences.
Dy *n Oak Park, from numerous experiments, we deter- 
jjj that the average number of gallons per capita con- 

et* by water-closets where no leaks or waste existed 
«« while under the same conditions the average family 
ter V16(1 gallons per capita through bath tubs. An in

kling fact connected with the use of bath tubs is that 
ctson who takes cold baths every morning is very likely

Having considered the items which affect domestic water 
consumption as governed by local conditions irrespective 
of industrial and other usually recognized conditions, we 
may now discuss the meter question.

*at
»lth
often

Can one imagine a gas company or an electric utility 
selling its commodity without measuring it? 
though, it is easier to tolerate the waste of water because 
it is not seen or appreciated, 
and dangerous. Wasted electrcity is mainfested by mo
tion, light or heat; but water disappears unnoticed into the 

Yet the speaker knows that in an Eastern city

Doubtless

Gas leakage is offensive

sewers.
where electric-light current was sold under the flat rate 
system, electric-light bulbs on numerous porches remained 
turned on all day long. Queries brought the answer that it 
did not matter as there was no meter.

4

What can the ef
fect be on the water consumer of this type when the water 
consumption is not metered ? In fact, in this same city, which

ti0r) Excerpts from a paper read before the annual conven- 
°f the Western Society of Engineers.
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