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INTRODUCTION. (xix>

CONSUMPTION OF WATER AND USE OF METERS.

In no department of water-works construction and management, it

seems safe to say, is there a greater chance for improvement and economy

than in connection with an increased use of meters. In submitting reports

and estimates for new works engineers seldom, if ever, include the item

of meters, although in the long run it would undoubtedly prove wise if

this were done and meters considered as a part of the works. It is true

that meters, like service connections, are put in after the main works are

completed, and, also like the services, are perhaps more often than other-

wise paid for directly by the consumer, or else are rented to him. But

meters play so important a part in reducing or keeping down the con-

sumption of water, and consequently the necessary size and corresponding

cost of water-works, that they should be introduced at the start, consid-

ered a part of the system, and their cost included in the general construc-

tion account.

Works already in existence would do well when adding meters to charge

their cost to the general construction account. In the case of both old

and new works the opposition on the part of consumers would undoubt-

edly be greatly lessened if the course just named were adopted and the

heavy charge to the consumer for the introduction of a meter, or the irk-

some annual rental often imposed, were thus done away with or avoided

from the start. An additional consideration of great importance is that

if the meters were considered the absolute property of the water depart-

ment or company, it would naturally follow that they would be repaired

without direct charge to the consumer, and thus unpleasant words would
be avoided when the meters were inspected and repairs found necessary,

and opposition to their use would be still further lessened. Perhaps of

still greater importance would be the city's or company's unrestricted and
unquestioned privilege to select just such a meter as it saw fit for any par-

ticular service connection, instead of, as is often the case, allowing the

consumer to select such a meter as he sees fit, in which case cheapness

rather than efficiency is the basis of the choice.

That there is a wide field open for the introduction of meters is shown
by the facts regarding their use or non-use presented in the body of the

Manual and set forth below, especially in Tables 7 and 8-S. The first

named table gives a summary by states and groups of states regarding the

use of meters and their ratio to the total number of taps in use. The second

table is designed to aid in a study of the effects of meters upon the con-

sumption of water.

Before considering the tables in detail it may be said that the state-

ment regarding the field for the introduction of meters is borne out by the

following facts regarding the United States as a whole : Of 2,037 water-

works only 98 have 20 per cent, or over of their taps metered and these

98 works have about 61 per cent, of all the meters reported, or 109,474 out

of a total of 163,178. It might be thought that these works taken together-

include a majority of all the taps in the United States, but this is not the

case, the 98 works reporting but 281,967 out of a total of 2,212,913 taps,

or only 13 per cent., against the 61 per cent, of meters on the same 98

works. The very small number of meters in use by some of the largest

cities is shown by the first part of Table 8-S, from which it will be seen

that but eight of the 50 largest cities of the United States have 20 per cent,

or over of their taps metered.
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TABLE 7—S.

United States and Canadian Water-Works.—Use of meters by states and
groups of states.

Number of

Meters. Taps.
Maine 362 15,127

New Hampshire 1,956 17,056

Vermont 615 9,553

Massachusetts 31.859 249,499

Rhode Island 15,036 27,055

Connecticut 1,110 43,361

New England 50,938 361,651

New York 38,469 328.246

New Jersey 8,546 111,883

Pennsylvania 2,194 355,309

Delaware 28 13,489

Maryland 1,093 79,551

District of Columbia. .

.

87 33,270

Middle... 50,417 921,748

Virginia 294 27,382

West Virginia 6 10,980

North Carolina 495 2.944

South Carolina 33 1.582

Georgia 3,806 15.269

Florida 454 4,055

South Atlantic 5,088 62,212

Alabama 1,304 11,158

Mississippi 29 1,550

Louisiana 39 5,165

Tennessee 351 17,511

Kentucky 1,702 28,029

South Central 3,425 63,413

Ohio 5,143 127,880

Indiana 927 17,860
Michigan 2,157 83,345

Illinois 6,121 198,937

Wisconsin 6,835 46,212

North Central 21,183 474,234

Iowa 2.439 21,086
Minnesota 1,291 26,759
Kansas 999 17,910
Nebraska 1,485 14,266
South Dakota ... 78 2,716
North Dakota 204 1,401

Wyoming 195 1,593

Montana 149 2,740

Northwestern 6,840 88,476

Missouri 5,924 61,046
Arkansas 132 4,399
Texas 1,753 33,818
Colorado 285 24,657
New Mexico 89 1,436

Southwestern 8,163 125,356

Washington 332 7,199
Oregon 83 11,631
California 16,641 84,081
Arizona 55 1.038

Nevada 13 5,520
Utah 4.684

Idaho 1,670

Pacific 17,124 115,823

Total United States.. 163,178 2,212,913

[ Total Canada 3,198 183,849

Number of works

P. ct. Not Not
taps Using using report-

metr'd. metrs. metrs. ing. Total

2.4
11.5
6.4
12.8
55.6

14.1

11.7
7.6
.6

.2

1.4

.3

5.5

1.1

M
16.5
2.1

24 C
11.

2

8.2

11.7
1.8
.8

.2

6.1

5.4

4.2
5.2
2.6
3.1
14.8

4.5

11.1
4.1
5.6
10.4
2.8
14.5
12.2
5.5

7.7

3
5.2
1.1
4.8

6.5

4.6
.7

19.8
5.3
.2

14.8

7.4

1.7

15
15
7

92
10
27

166

93
37
74
1

12
1

218

12
3
8
4
9
6

42

3
8
15

38

51
28
28
45
25

177

32
13
33
18
3
4
3
5

111

5
36
2
1

50

877

32

14

7

14
28
1

14

78

72
14

102
4
3

195

14
6
3
1

5
2

90

11
25

3
4
4

49

578

17

61
44
18

148

25
12
24
24
7

4
4

100

11

16

582

46

37
36
27
128
14
48

P. ct.

of wks.
rep't'ng
metrs.

40 5
41.7

25.9

71.9
714
56.3

290 57.2

199
58

216
6

18
1

50
113
102
50

U

38

103
4

47.7
63.8
34.3
16.6

66.6
100

43.8

29.3

33.3
53.3
57.1

42.9
50

106 39.6

45
42.9
75
50
65.2

70 54.3

59.3
56
24.7
44.1

50

401 44.1

41.6
38.2
41.8
29.3

13.6

57.1

333
45.4

301 36 8

12 5«.3
60 46.7

57 24.6
9 33.3

174 43.1

15.G

19.2

35
50
11.

1

197 25.4

2,037

95

43.1

33.7
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The general practice in the several States is shown by Table IS, re-

ferred to above. This table gives for each State the number of meters

and taps and per cent, of taps metered; also the number of works report-

ing meters in use, number reporting no meters and number not reporting;

also the total number of works in each State and the percentage of these

which report meters.

For the whole country it will be seen that 877 works report meters in

use (one or more), or 43.1 per cent, of all the works; 578 works report no

meters, and 582 make no statement. While the number of works report-

ing meters in use is fairly large compared with the total, it is evident

from the percentage of taps metered, 7.4 for the United States, and the

fact that 61 per cent, of all meters are on the works having 20 per cent,

or more of their taps metered, that many of the works reporting meters

have but few in use ; in fact, there are at least 100 with only one, and
several others with but two or three meters.

By groups of States the Pacific has the largest percentage of its taps

metered, 14.8, and New England next, its percentage being nearly the

same, 14.1. The percentages in the other groups range from 8.2 in the

South Atlantic to 4.5 per cent, in the North Central, the figures for the

whole United States being, as stated, 7.4 per cent. Canada has but 1.7 per

cent, of its taps metered, only one works, Cote St. Antoine, P. Q., report-

ing over 20 per cent, of its taps metered.

By states Rhode Island has by far the largest percentage of taps metered,

55.6 per cent. But a large part of all the taps in the state, 78 per cent.,

are on three works, the figures for these works and the state being as

follows

:

Taps. Meters. Per cent, of taps metered.
Providence 14,896 9,286 62.4
Pawtncket 5,322 3,539 66.5
Woonsocket 1,117 924 82.7

Total 21,335 13,749 64~4

Whole state 27,055 15,036 55.6

Pennsylvania has but 0.6 per cent, of its taps metered, 74 works, or 34

per cent, of the total, reporting but 2,194 meters, or an average of less

than 30 each, and no works having as many as 20 per cent, metered.

Some of the smaller states report a less percentage of meters and Utah
and Idaho report none, but from the great state of Pennsyvlvania with its

216 works better things might well have been expected.

Philadelphia, with its 170,911 taps, nearly half of the total for the state,

has but 522 meters, 0.3 per cent, of its taps. Chicago, also, reports but a

few meters, 3,924 for at least 170,000 taps, the exact number not being

known. New York has 20.2 per cent, of its taps metered and an average

daily consumption per capita of but 79 galls. , while Chicago has a per

capita consumption of 138 and Philadelphia of 132 galls. True, New York
would have used more water in the first half of 1890 had it been available

to consumers, but during the latter half of the year, or a great part of it,

an ample supply was furnished.

Chicago and Philadelphia have the largest water-works pumping plants

in the country, if not in the world, the combined daily capacity of all the

pumps at Philadelphia at the close of 1890 having been 185,290,000 and
at Chicago 218,000,000 galls., the latter figures including pumps with a

capacity of 20,000,000 galls, for which water was not always available.

In addition, Chicago had 42,000,000 galls, pumping capacity not yet ac-
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cepted, and both cities let contracts in 1891 for more pumps, those at

Chicago to be primarily for use at the Columbian Exposition. In 1890 the

total average daily consumption at Chicago was 152,000,000 and at Phila-

delphia 138,000,000 galls.

It may well be asked why do not these cities, and many others with a

showing proportionately bad or worse, reduce their consumption by the

use of meters and thus lessen their outlay for pumping machinery, new
and larger mains, and other appurtenances and thus lessen, in turn, the

fixed and current expenses of the works ?

While the field for the introduction of meters is very large, yet advance

has been made in the last three years, as is shown in some detail below.

This advance is due to the growing enlightenment of the people on the

subject, which has been furthered by the experience of cities where meters

have been largely used with excellent results and through the educational

work done by the American and New England Water-Works Associations

at their conventions and in their publications, and, it may be added, by the

technical journals. The advance is also very largely due to improvements

in meters and possibly to a reduction in their price, together with the busi-

ness enterprise of the meter manufacturers.

The figures relating to taps and meters given three years ago in the first

issue of the Manual may be compared with those in the present volume.

The number of meters reported in the 1888 and the 1891 Manuals, the in-

crease and increase per cent. , and the per cent, of taps metered, as re-

ported in the two volumes for the several groups of states and for the

whole country, is as follows :

, Taps . s ^ Meters.

1888. 1891. Increase, per cent. 1888. 1891. Inc.
N. E.... 315,104 361,651 46,247 14.6 37,913 50,938 13,025
Mid.... 890,021 921,748 31,727 3.6 34,346 50,417 16,071
S. Atl.. 48,334 62,212 12,878 26.6 2,889 5,088 2,199
S. Cent. 50,302 63,4l3 13,111 26.1 2,365 3,425 1,060
N. Cent. 352,463 474,234 121,771 34.6 12,085 21,183 9,098
N. W... 55,538 88,476 32,938 59.3 3,447 6,840 3,407
S. W.... 89,756 125,356 45,600 50.8 4,425 8,163 3,738
Pac 87,926 115,823 27,897 31.7 9,945 17,124 7,179
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of the several cities ; the population on works (not the actual population

supplied, but the population of the city in question and other towns sup-

plied by it); the ownership of the works, whether by the public or by a

company; the source and mode of supply; number of taps and meters and

per cent, of taps metered, together with the population per tap; and under

daily consumption the total amount, amount per inhabitant and per

tap.

Attention is called to the fact that the populations and average daily

consumptions correspond as nearly as possible in point of time, the 1890

census having been taken in June and the consumption being the average

for the whole year. Some of the fiscal years do not correspond exactly

with the calander years, but with two or three exceptions,indicated in the

foot notes, there is not much divergence in this particular.

Unfortunately the population actually supplied by each works cannot

be given, as only the total population is known. To supply this lack so

far as possible the population per tap has been included for the several

works. While this is far from being an absolute guide as to the relative

proportion of population supplied, it helps materially in understanding

many of the figures for consumption per inhabitant. For instance, New
Orleans has the very low daily consumption of 37 galls, and but 0.4 per

cent, of its taps metered. But it also has a population of 54 per tap. four

times as great as New York with its dense population.

Some of the figures under average daily consumption are evidently

estimated and that not very closely, as they are given in millions of gal-

lons. All figures, however, are included as reported. The percentage of

taps metered, of course, is more satisfactory than some of the other fig-

ures, as the exact number of service connections can always be known
and, it is believed, has generally been given.

The above general remarks, together with the foot notes to the table,

will enable the reader to form an opinion regarding the value of all

figures given. The figures are the best that can be obtained, and are

more complete, uniform and more nearly up to date, it is believed, than

any ever before published. They give certain facts regarding the con

sumption of water and use of meters in the 50 largest cities of the United

States and in others both large and small which, although they must be

taken with qualifications, are for comparative purposes of great general

value and are unsurpassed as relating to the several cities in question.

Aside from its value as a convenient reference table the figures above

are of chief use in connection with a study of the effect of meters upon
the consumption of water. It is true that they do not show what has

been done in any of the cities in question by means of inspection of fix-

tures and other measures to prevent waste, but the use of meters alone

has a sufficient effect upon consumption to warrant a study from which
all other waste-preventing factors are eliminated. To facilitate this study

the 50 largest cities, those in the first part of the table, which are there

arranged by size, are given below, first in order of consumption, greatest

to least, and then in order of percentage of taps metered. The latter ar-

rangement is placed beside the former and the order reversed from least

to greatest, in order that it maybe seen how nearly consumptions and
meter percentages correspond. The percentage of taps metered is given
in connection with the first and the consumption with the last arrange-

ment, and with each the population per tap is included, as well as the
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rank of the city in size and also in the classification under immediate con-

sideration. The figures are as follows :
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general increase until with the two lowest consumptions, 36 and 29 at At-
Iante and Fall River, respectively, the percentages of taps metered are

89.6 and 74.6. There are some instances of a low consumption in con-

nection with a very few meters, the most notable one being New Orleans,

with a consumption of only 37 galls, and with but 0.4 per cent, of its taps

metered. This low consumption, however, is apparent rather than real,

the population per tap, as noted above, being 54 against 13.9 in New York,
which shows that a very large part of the population is not supplied, a
statement which is further proven by the fact that there are more taps in

the city not in use than in use.

The classification by percentage of taps metered makes clear, from an-

other point of view, the facts already considered, but does not need fur-

ther comment than has already been made.

It should be stated before leaving this part of table 8-S that some of the

works in question have a rigid system of inspection of fixtures by which
the consumption is reduced, as for instance Boston.

The second part of table 8-S shows the same facts as are given in the

first part for such of the remaining works of the United States as have

over 50 per cent, of their taps metered, arranged in order of size. There
are 33 such works, and in addition, four of the 50 largest cities come
in this class, as follows : Atlanta, 89.6 per cent.; Worcester, 89.4 ; Fall

River, 76.6, and Providence, 62.4 per cent.

No attempt is made to classify works with more than 50 per cent^

of taps metered except by size, owing to the wide differences be-

tween the several towns and the incompleteness of some of the returns

upon which the table is based. It may be said, however, that all the con-

sumptions are low, with the exception of Green River,where, it is believed,

a large number of collieries are supplied, beside several railway shops and
buildings. None of the other consumptions go above 75 and 12 out of 23

are at or below 30, with 6 below 20. But these figures are often much too

low, owing to the large population not supplied, as shown by the high fig-

ures in the population per tap column. In addition some of the total

average daily consumptions reported are probably not even estimates but

mere guesses.
OWNERSHIP.

Those who attended the earlier meetings of the American or New Eng-
land Water-Works Associations will remember that a favorite subject for

discussion was the relative advantages of public and private ownership
of water-works. In later years the subject has not been so much dis-

cussed by these bodies, possibly because it has been seen that neither side

has been making converts, actual connection with public or private

works being more forcible than arguments.

Only a few years ago even the total number of water-works was not

known, and the ownership still less completely. In collecting informa-

tion for this issue of the Manual, a special effort, which proved success-

ful, was made to close the comparatively few gaps still remaining in the

list of ownerships. In addition great pains were taken to ascertain how,
in the case of private works, the interests of the public had been guarded
in the granting of franchises.

The final results of the above investigations are summarized and com-
mented upon below, but with idea of presenting facts rather than of
pleading for either private or public works. It if? believed that the facts.


