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sumption in metered cities. In a gravity system this means
double the outlay for collecting and conserving the water, and
double the expenditure for conduits and mains.

This matter has been presented to you so often by your City
Engineer that it may have ceased to interest you, but unless
meters be generally adopted it will be necessary to secure an
additional supply of water. Nothing more can be drawn safely
from Chain Lakes, Long Lake and Spruce Hill Lake. The limit
has been reached—in fact they have supplied, and are now sup-
plying more than the designing engineers estimated upon.

Frequent house to house inspections may serve to locate
wastage, but the benetits of this system are not permanent in a
City where inferior plumbing and carelessness of consumers have
been the rule for half a century.

Comparative statistics demonstrating the efficacy of metering
might be tedious, but some recent examples of what has been done
to restrict waste in a few American cities are worthy of consideration.

At Atlantic City meters were decided upon in 1895, and within
two years 71 per cent of the services were metered decreasing the
consumption by more than fifty per cent.

At Milwaukee and at Cleveland where the supply is only
limited by the sizes of the mains and the capacity of the pumping
machinery, they decided that it would be more economical to
meter the services than to duplicate mains and pumps.

In 1901 only six per cent of the services in Cleveland were
metered, the per capita consumption than being 169 gallons per
day.

)In 1904 with 49 per cent of the services metered, the con-
sumption had been reduced to 137 gallons, a saving of 32 gallons
per capita.

The Superintendent is of opinion that with all services metered
an additional 41 gallons per capita may be saved. At the end
of 1904 over 30,000 meters had been set in Cleveland.

At Milwaukee the consumption of 113 gallons per capita in
1887 dropped to 102 in the following year, by the setting of 1800
additional meters. In 1904 with 80 per cent of the services
metered, the consumption was 89 gallons per capita.

Richmond, Virginia, is another example worth studying. In
1885 the population was 70,000, and the consumption 24,000,000
gallons per 24 hours. This would be at the rate of 12,000,000 U.
S. gallons per day for a City of 35,000, about the same as the




REPORT ON WATER SERVICE. XXix

consumption to-day at Halifax. This is over 340 gallons per
capita. ; 5

In 1897 the Superintendent reported that nearly 500 houses
were without water in the second stories during the day, and in
1899, after adopting meters, he wrote as follows :—

“Ji was mains or meters. Additional mains carried with them additional
pumps ; the estimated cost was $270,900. From the beginning I was convinced that
the meter system was a necessity for a City like ours, and from the first had urged
its adoption. It is the same old story of opposition and postponement. Finally,
after years of pleading, complaint became so loud that something had to be done.
In the spring of 1897 the City Council appropriated $15,000 for the purchase of
meters, and I was empowered to place them where I deemed best. I commenced
sctbing the meters in June of this year, and placed them, irrespective of the size or
condition of the premises, on the lowest plane. Nearly all the taps in this section
supplied small dwelling houses, having two fixtures, a hydrant and a closet. The
average consumption at each tap per month was nearly 30,000 gallons, and in a few
instances reached as high as 140.000 gallons per month. This great waste was at
once checked by the meter, or rather the bill, and at the end of the year the pres-
sure at the high points had increased 40 per cent. Another appropriation of 5,000
for meters was made in 1898. They were set in the low district. At the end of the
year the pressure had increased 100 per cent. at the high points. All complaint for
want of water hal ceased, and we had the same pressure at these points that would
have been obtained by expending $270,000, which would have entailed an annual
expense of $17,000. Prior to placing the meters our water power pumps were
insutticient to keep up the supply, and we were often compelled to run the steam
pump, which increa-ed the cost of pumping $2.500 per annum. This pump has not
been w-ed for the past cignteen months It will be seen, therefore, that the saving
per aunwun amounts to $19,500, nearly equal to the entire outlay for meters. The
per capita consumption for last year, 1898, was 99 gallons per day, a reduction of 41
per cent. from that of 1810, and the quantity of water used now is 27 per cent. less
than“in 1890, while the population has increased 20 per cent Another advantage
from the meters: [n the past. during freezing weather, it was the general custom
to leave fixtures running and wasting to prevent frozen pipes. the result was little or

no pressure, reservoirs rapidly emptying, in the face of the fact that all the pumps -

were worked to their full capacity. Recently we have experienced the severest
weather known in my section of the country, the thermometer for days being at or
below zero.”

In 1904, with 41 per cent. of the services metered, the con-

sumption per capita at Richmond was 129 gallons.
,; Yonkers, N. Y., with a population of 60,000, and all services
metered, consumed 94 gallons per capita in 1904. This repre-
sented 60 per cent. of the water pumped, the balance being
unaccounted for, that is, 40 per cent. was lost through leakage in
the mains and services and in the slip of pumps.

Many other examples might be cited of the efficiency and
permanence of the results of general metering. At Atlanta, Ga.,
the consumption was reduced 60 per cent. in four years; at
Harrisburg, Pa., 32 per cent. in six years; at Lowell, Mass., 39
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per cent. in three years; at Madison, Wis., 60 per cent. in
thirteen years ; at Hartford, Conn., 36 per cent. in five years.

There can be no reasonable doubt that by metering the
services in the City of Halifax that the consumption would be
reduced to 3,000,000 gallons per day, as registered by the meters
on services.

The uncontrollable waste from mains and services in their
existing state would, however, probably amount to 4,000,000
galls., making a total of 7,000,000 gallons per day, as registered
by the three large Venturi meters on the conduits at Chain Lakes.

After metering the services the mains that are responsible for
the large leakage can be located and the pipes uncovered and
rejointed if necessary. Any large leakage can be determined by
pitometer or by tapping the main on each side of a gate valve by
an inch pipe, setting a meter on the by-pass and noting the flow,
with the gate valves on main and on all services closed. Tests of
this character are definite, but can only be made at night. The
capacity of an ordinary inch disc meter is 30 to 50 gallons per
minute, sufficient to measure the leakage from two or three miles
of properly jointed pipes. '

TypEs OF METERS.

There are five types of meters differing in principle of action
as follows :—

(1) Disc meters, in which an oscillating disc usually of hard
rubber, moves the recording mechanism. 1

To this class belong the Hersey, Pittsburg, Niagara, Trident,
Nash, and Keystone.

Meters of this class are simple, cheap and reasonably accurate,

(2) Rotary Disc Type—of which ‘the Crown, Union, Empire,
Columbia, Hersey, and Lambert are examples.

'These meters are probably more durable than these of the disc
type, more expensive, and probably more liable to stoppage.

(3) Reciprocating Piston Type—built on the principle of a
steam piston, designed for extreme accuracy. The Worthington
Duplex is an example.

(4) Current Type—made on the principle of a water wheel,
suitable for large discharges, of which, the Torrent, Gem, Eureka,
Trident-Crest., and Standard are examples.




REPORT ON WATER SERVICE. XXXl

(5) Venturi Type—for large discharges which depend upon
the principle that with water passing through a contracted pipe or
throat the velocity increases and the pressure is reduced, the
difference in pressure indicating the velocity of flow, and there-
fore the quantity being discharged.

This meter is adapted for low velocities in large pipes. Itis
not accurate for small flows, and the registering apparatus is
complicated and expensive.

The dise and rotary types are in general use in the United
States and Canada on domestic services. They may be depended
upon to register within two per cent. of the correct quantity
passing through the service pipe with a trifling loss of pressure,
they are easily repaired, veadily tested, durable, and can now he
delivered at reasonable prices.

In Halifax all the largest consumers of water are now supplied
through meters, leaving about 6,200 live services unmetered.
Disc and rotary meters would prove quite satisfactory for these
services, of which fully 4,500 would be five-eights inch meters, the
remaining 1,700 being of larger sizes, which we may assume
would be as follows :—1,000 three-quarter inch ; 300 one inch;
200 one and one-half inch ; and 200 two inch.

OBJECTIONS TO METERS.

. Many plausible objections have been urged against meters,
those having the greatest weight being as follows :—

(1) Meters would restrict the use of water, and thus affect
the health of the citizens.

(2) The revenue from water takers would be wmaterially
reduced.

(3)  The first cost and maintenance would be excessive.

It has been proven beyond question that meters do not in any
“kay restrict the lavish use of water, neither have meters any effect
upon the health rate. Whether the revenue be affected or not
depends upon the tariff adopted.

The item ¢ Meter Rental” is distasteful to consumers, and
should be avoided, but a minimum annual fixed charge should be
made on each service, sufficient to meet the interest and sinking
fund on the first cost, and to cover the operating and maintenance

charges.







