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Introductory

The number of things which a community may do for itself h
greatly increased in recent years. In the not very distant paist as
tection of persons and property, the maintenance of highWays’ L;I[‘I(zl-
char%ties and corrections, made up almost the whole of the work sla
municipal government. Later, elementary and secondary education
although under a separate board, became a regular part.of the com—’
munity’s official work. Departments of Public Health, Parks and
.Recr.eation were recent additions. Even Street Cleaning and Scaveng-
ing is still performed in many communities by private concerns., The
Water Supply, Gas Supply and Electric Light Supply are still in the
hands of private corporations in many ecities and towns.

' Toronto, in addition to the ordinary civie departments, is conduet-
ing four different business enterprises: the Municipal Water Works
the 'Civie Car Lines, the Civie Abattoir, and the Canadian .Nation’i
Exhl.bition. The expenditure on current account alone of these corz
munity undertakings in 1919 amounted to $2,906,836. In additio .
the Board of Harbor Commissioners and the Board of Commiss‘ionell'l,
of-the Toronto Hydro-Electric System are, in effect, civie bodiéé mzu:
aging municipal enterprises. In 1921, the city is to take over the
privately-owned street car system.

In essence, the servieces rendered by these utilities are not less jm-
portant to the community than those rendered by regular city depart-
ments.  The modes of paying for these two types of services differ.
Taxation defrays the cost of ordinary services; rates, fees, fares and
similar wmethods of direct payment iarry the municipally-owned
utilities. How the money is spent and how the services are administer-
ed are as important in one case as in the other.

In fine, the City of Toronto has adopted a large and courageous
programme of pyblie ownership. It is committed to the policy in a
very large area of public service. It remains to carry the policy to
complete success, No citizen of Toronto can dodge his or her share of
the responsibility for success or failure. The best friend of the eity
and public ownership is he Who acknowledges his responsibility, in-
sists on competent administration of all municipally-owned enter-
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prises, bears clearly in mind the dangers which lie in their path, and

refuses to be silenced by charges of disloyalty raised by iI%terested par-
ties. Courage and frankness are not the commonest of virtues. They
are absolutely essential to effective citizenship in our day and gen-
eration. Politics, as that much abused word is commonly understood,
is exceedingly inhospitable to independence of thought, speech or
action. Politics—national, provineial or city 'hall—must be kept
entirely divorced from the operation of munimpally-owygd public
service enterprises. The knowledge and practice of politics 1In its
noble sense, i.e., the science and art of government, cannot be too
widely disseminated and cannot be other than advantageous to all

corporate undertakings.

Underlying the administration of any and all ?)us.iness enterpFlseS
are certain sound business principles. Thgse principles ho}d, irre-
spective of the ownership. If little John Swmith sells out' t9 bl‘g E’eter
Jones, Peter. may place the business on & m'ore' secure basis by a better
understanding and observance of these principles, put the glamor .of
his personality will not enable him to abrogate them. He meddles with
them at his peril and when the inevitable consequences of such med-
dling come, he is the one who suffers. When the city goes into co.m-
mercial business, it operates under the same immutable laws of fxdmm—
istrative efficiency. If it ignores them, th.e results are certain and
inescapable; but, inasmuch as the city 18 not a person but a
governing corporative collection of persons, 1t'can pass the loss on to
the citizens through its taxing power. But thls. only prolongs the dd,y
of reckoning. There are limits even to the taxing power. That limat
is, on one side, the paying power of the citizens anfl, t.m the other, the
degree of ease with which citizens can transfer their interests to other.
communities where the burdens of taxation are not s0 heavy. The
best safeguard of public ownership is a frank recognition ojf .t'he ffwt
that a city possesses no magic wand which can reverse administrative
principles or change deficits into surpl\_lses by a gesture. 'There are
certain well defined monopolies which, 1n the nature of things, must
be operated by the civie government. There are certain other under-
takings partaking of the nature of a monopoly which ShOl.lld be operate.d
by the public if the public can effect the proper machinery for their
administration. There are others which may pe opera'ted by the public
to its own advantage if the public are qufficiently wide awake', d.isin-
terested and pertinacious to compel the observance of sound principles

of administration.
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The Financial Results of Operating the
Civic Car Lines

From 1916 to 1920, Inclusive,

) Loss
Expenditures
Year (Including Income |
Debt Charges) Amount Per Cent.
of Income
1916. . . .. $343,975.17 $225,031.38 $118,94
el : $225,031. 3.
1017, .| 432436183 | 275,072.78 156,464 03 e
T 460,082.87 331,724.00 128,358 .87 33'7(@
1019, 1| 583430103 | 44300100 | 110339003 | 5 4ef
st’d...| 733,763.01 445,000. 00 288,763 01 Gi'%é’
al d 0
TOTAL., ... $2,553,688.81 '$1,720,819.16 $832,869.65 B 47 .89,
* 0

The Civie Car Lines have been handicapped in thejr finaneial
n.lanagement by insufficient fares and by the lack of through connee-
tions.  The recommendation of the Commissioner of Finance and the
Commissioner of Works that fares be increased to an economie charge

Wwas not adopted by the civie administration.
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The Financial Results of Operating the
Civic Abattoir

From 1916 to 1920, Inclusive.

Lioss
Expenditures (In-
i CIugilI:lgl'g]gs%bt dpgomR Amount
33,004.35
— .73 $ 33,004.3
TR $240,11 25.110. 67
e R T lggi:’?g' % 36,914.43
"""""" 1430. 006, 5,045.42
o e 8714142 000.
timated | 161,770.
1920 Estima %809:260 = $696,426.73 $132,835.61
TOTAL........ $820,262.

is, therefore, extremely
i : i onopoly and is,
This undertaking is not a m : i Tme
difficult to operate under munieipal ownership. Otlily Ciiic ai ki
; business management and entire divoree from the m
of busines:

: 1f-supporting.
tion could make the Civie Abattoir permanently se 1939
nicipality unless its
i dertaken by a mu g = .
e e i of the municipality and its immediate

ea ) ] ‘
scope can be confined to the ar I

1 1 nductin a
vicinity. The element of risk 1n C: . et tg : ” . o
i 1 vi or coun ries 18 10O grea for the axpayers to

tions In distant pro mees

axpayers of a municipality should
1 whether the taxpa,
assume. It is doubtful

i ood” deficits aris-
1ly, for “making g s
i legally or mOT&™J, ' ‘suburban limits to
Pe h?i;esxi(:rsizzlse’refdered outside the city and ‘suburban ‘
ing fr

iti nity.
persons not citizens of the community
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The Financial Results of Operating the
Canadian National Exhibition

From 1916 to

1920, Inclusive,

Maintenance and

Less Payments from
Exhibition Associa-

Year Debt Charges Paid| tion (Iixcess of re-
by City Directly |[ceipts over operating
' expenses)

-Tl() .......... $111,266.44 % 3-’1,61‘3. 18
1 F A 103,835.11 61,465.00
1918000 120,074 .44 90,598.00
1919, ... ....... 146,921 .44 175,007.00
1920 Estimated . 162,741.26 100,000.00

——
TOTAL..... . ..

$644,838 .69

$461,683 .18

*Excess of receipts over year’s operating expenses.

e

Net Amount to be
Paid out of City
Revenues

$ 76,653.26
42,370.11
29,476 .44
28,085.56*
62,741.26

$183,155. 51

The Canadian National Exhibition is not merely a business venture.

It is a huge educational establishment of which the schools and the

community in general should make more extensive and intensive use.
If the Exhibition can be made to pay, well and good. It has been

done and will be done again. But if, in spite of excellent manag
there should be a deficit, this should be balanced ag

ement,
ainst its unseen

educational results, The main thing is to show the deficits when they
oceur. The public will not begrudge the necessary money, when they
are assured of value received. The achievement of the management in
running the Exhibition, in 1919, at a profit, which was properly limited
to a comparatively small figure, is one which should reeceive the fullest
recognition of the citizens generally.



The Financial Results of Operating the

Toronto Water Works
oy

From 1916 to 1920, Inclusive.

i PROFIT

Txpenditure —
Year Dé}g?%‘;&l&i J i Amount 9, of Income
e e e -
3 .75 2.6%
68 | $1,784,403.43 46,578 ()
i sLzsnezt 08 | *potrase.00 | 2e0OTE. o | 137
-------- 2 : 5 2,4 A o ‘, . 3 .
M | e ek | S
o 'Es.t"(.l : 2;705:133 00 2,84,0,056.00 134,933.00 , 4.8%
o0 toat =N

e

Works has shown a yearly
A large portion of its revenue is obtained by
ual charges made to the Fire Department
A full discussion of these charges
bility of total metering of water
to Water Works operation is also

‘Waste.”

During the above period the Water

profit on its operation.
way of taxes, through the ann
for “Water for Fire Protection.”
follows. The question of the advisa
services for Toronto and its relation
discussed under the heading of “Water
Division is 80 vitally important to the
nnual report on its operations should
written as to secure the interest

g down costs.

The Civie Water Works
welfare of the city that a printed a
be issued. Such a report could be 80
and co-operation of the citizens in cuttin

10
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Prevention
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Water Waste*—Its Effects and Its Prevention

General.

Toronto citizens may justly take pride in the quality of the drink-
ing water supplied to them. Can thtfy, however, point with equal pride
to their lack of wastefulness in their use of such water? What per-
centage of the domestic consumers adopt the attitude expressed in the
following sentiment: “Oh, let the water run! There’s plenty more in
the Lake and the amount wasted has no bearing on my water
pay on a flat rate.” :

Is it realized by the majority of Toronto’s citizens that every leak
not remedied, that every careless waste, adds to the total cost of opera-
tion—since it costs the same amount of money to pump, filter and
chlorinate water, whether it is used or wasted—and that, in the end,
every consumer is penalized ? .

This short study of water waste has been conducted from the out-
side and no actual tests have been made of the extent of water waste
in Toronto. However, by gathering statistics from other cities where
the problem has been given serious study and attention, and comparing
Toronto’s consumption of water with these cities and with some
aceepted standards, an idea is gained of just how mueh might be saved
in Toronto if effective steps were taken to prevent water waste.

aceount—I

Toronto’s Water Consumption.

In 1918, the total consumption of water in Toronte was 22 893,-
660,000 gallonst. The year’s pumpage, had it been confined to a level
area equal to Toronto’s land area within the city limits (not including
the Tsland) would have covered it to a depth of about 41/ feet, In
1918, there was an average daily consumption of 62,722,355 gallons.
If this latter amount of water were enclosed in a case on the founda-
tions of the City Hall buildings, it would.reae‘h to the height of about
123 feet, or a éO-hours’ average consump.tlon, n. such case, would sub-
merge the huilding, as shown in‘ the illustration. While. Torontojs
average daily per capita consumption was but 99.1 gallons in 191]3 it
gradually rose until in 1918 it amounted to 1%8 gallons per capita.
This is an increase of 29.2% for that period. (See Table L.
W

s ly the water lost through leal
¥ i oy waste’’ means not onlj ugh leaky
main:npti]]‘):; Sttlzi)); -e::at(;;ut also that lost through consumers carelessly using
) .y .
more than their re’quire'ments nocessitate.

{Wherever gallons are mentioned in this study, Tmperial gallons are meant.
unless U.S. gallons are specifically stated.
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With ﬂcknowledgmenls to** Our Cities Awake o Coske

Every 60 hours—

. u
the people of Toronto, in 1918, cons
to completely fill a case large en

d a quantity of water sufficient
:‘:gh to enclose the City Hall.
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. Table 1.
How the Pey Capita Consumption of Water has Risen jn Toronto—
1911-1918.
;’“:\\\_"__ —_—— -
i fcxlverage Daily
Year Total 9, of Yearly Jonsumption Per Capita,
Consllz)x?;;)tion Increase of Water Consumgtion
(Gallons) (Gallons) (Gallons)
e el SRS . oo L T
.. ... e 439 ... 42,131,637 99 .1
912, i;’f;?ggg’%o 11.70% 46,930,000 112.4
1913 1753004100000  2.05%, 48,028,000 108
191400 18/370,643.457|  4.79% 50,305,300 107
1915, ... 7| 17/567'200,000] —4.37% 48,100,000 104
1916, . SEm— 18,:’85’870,000 4.09% 49y9601009 108.5
1917.. .. | 20'353'310,000] 11.30% 55,762,493 117.7
1918.. ... 7| 22/803/660,000 12.48% 62,722,355 128
R e
Total Increage 515.669.561| 48.87% 20,590,718 28.9 gals.
1918 over 19;3 7";}5’1(?::30 gallong or 29.29,
"—b\\\vv —

How Toronto’s Consumption of Water Compares with Other Cities.

Table IT. sets forth the water consumption of various ecities in

Canada and the United States in 1917.  The following three cities had
a larger daily average per capita consumption than Toronto .

Buﬂalo.......,,,_” et iiiie.......276 Imperial gallons per capita daily
Ottawa........_ i s 3200l “ “ I i
b £ RS S “oow .

According to the 1918 Report of the Water Commissioner of
Buffalo, the water consumption there is more than double what it
should be anq 5 campaign has been inaugurated, with considerable sye.
cess, to lessen the eonsumption. Ottawa has also taken steps in that

direction. Tp Vancouver, where the water is supplied by gravity, the 7%

1 4 s : . i
loss oceasioned by wastage is apparently not of Sl'.lfﬁCIGnt importance
to cause action to pe taken. Hamilton and Detroit have a per capita

consumption on ghout a par with that of Toronto. The other eleven
cities mentioneq in Table II. have an average daily per capita con-
sumption ranging from 40 to 112.5 gallons.

Some Standards of Water Consumption.

No one absolute standard of the minimur_n amount of water which
should suffice the citizens ecan be set for a‘ll citle:s. A g‘reat deal depends
on whether or not a city is of a residential or 1ndustr1a1- character and,
if the latter, on the class of industry which predominates therein,

However, a certain maximum standard of consumption can be arrived

16



TABLE II—Water Consumption Statistics in Relation to Metering. Canadian and American Cities—1917-18.
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at and when a eity’s average per capita daily consumption passes such
maximum it may be considered that water waste is taking place. The
following has been set forth by Edward II. Wall, Water Commissioner
St. Louis, as a standard and it is considered by many a liberal one: )

For domesticuse. ..............

.34 gallons per cap

ita per day.
[ “«

For public purposes..............10 « ¢
For commercial use..............38 ¢ “ “ »
For unavoidable waste. .......... 9 ¢ “ « o

91 gallons

In Table II. the cities having over 80% of metered services have
an average per capita daily consumption ranging from 68.3 to 975

gallons, with an average for all of about 85 gallons.

In such a large industrial city as Cleveland, Ohio, the average daily
per eapita consumption was but 96.6 gallons in 1918,

In view of .these facts, the BI%I‘,C&U h'as taken 100 gallons as an
average per capita daily consumption which should satisfy all needs

I Toronto, and considers that all over that amount is pre

ventable
waste.

Toronto’s Water Waste in 1918.

If we take the average amount required for a daily per capita
supply in Toronto as 100 Imperial gallons, the total amount of water
waste per ecapita in Toronto in 1918 was 28 Tmperial gallons, or
5,004,589,820 gallons for the year. This is about two and one.half
‘_Blmes the amount of water it took to supply the citizeng of Edmonton
m 1917, a city with an estimated population of 60,000. On the basis
that it cost about 8.87¢c per 1000 gallons to supply water to the con-
Sumers in 1918, this water wastage costs the citizens $418.870. Tt would
not, however, be fair to estimate the loss on this basis. If the existing
System can supply the standard amount plus the wastage without re-
quiring any additions, the total cost of pumping per 1000 gallons ean
scarcely said to have been saved, since it requires almost the same force
to operate the plant whether it is working at two-thirds or full capacity,
and, irrespective of pumpage, interest on bonds acerues. A saving due
to a lessening of wear and tear and upkeep of equipment is made, how-
ever, and if a plant is nearing the state where duplication wil be
necessary in order to give an adequate supply, as is stated to be the

case in Toronto, a large proportion of this amount would be a direct
saving,

17
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Cumulative Curve Showing the Relation Between the Growth of the City’s Population and

the Total Water Consumption, since 1910.
NOTE.—Population and water consumption for 1910 taken as 100.
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_A saving in fuel is also effected. At least 7,500 tons of eoal or their
equivalent in electrical energy, were used in pumping the a;nounlt of
water estimated above as wasted. At a time when the coal
shortage is creating considerable anxiety in industrial life, th
ous economic waste.

and power
1s is a seri-

The Effects of Water Waste.

If no steps are taken to prevent water waste, the following are
bound to be some of the results:

1. It creates a never-ending race between the increasing wastage
and the building of new plant and purchasing of new equipment
to take care of such wastage in addition to legitimate consump-
tion.

2. It inereases the cost of each individual’s water supply, either
through increased rates or by contribution via the tax-rate.

3. It works an injustice by making the careful water consumer
share equally the loss created by the less careful consumer. This
reason in itself is a sufficient one to require an effort to reduce
water wastage to a minimum or to make the careless consumer
bear the cost of his carelessness.

4. The excess use of water creates excess sewage which must be
taken care of at the sewage disposal plant, and therefore in-
creases the capital and operating costs of sewage disposal,

How Waste can be Prevented.

The waste which goes on in any system may be roughly divided
mto two sections:

1. The waste due to slippage in the pumps, leaks in the mains,
imperfect joints, etc., before the water reaches the consumery
premises;

2. Loss of water on the consumers’ premises, due to leaky pipes or
plumbing fixtures or water wasted by the consumer through
carelessness and shiftlessness.

Most of the physical waste in any system can be stopped if the

Proper means are taken.

1—Waste Due to Inefficiency of Plant.

The waste by reason of the first cause can only be stopped by a
systematic and continuous survey of the entire distribution system. If
the slippage of pumps is excessive (and 3% is considered the maximum

19



to be allowed in this respect by most water operators), the valves should
at once receive attention. In order to do this, of course, there must be
sufficient pumping machinery to allow of shut downs for repairs.
Leaks in mains, ete., may be located by Pitometer Surveys, such as were
made in Toronto in 1911. The Department has apparatus for making
a continuous survey and while, owing t0 shorthandedness, the greatest
possible use has not been made of it, the Bureau BCETImAS. LA 10
future this will be remedied.

The Pitometer Survey of 1911, according to the City Engineer’s
Report of that year, showed that “practically 95% of the leakage was

in houses, and was due to leaky fixtures, wilful waste or carelessness,
i . . : ” .

and only about 5% in mains and service to stop cocks.” It would seem,

therefore, that the most important water waste in Toronto is caused by

the citizens and not through any carelessness or inefficiency on the part
of the Water Works Division.

9 __Waste Due to Consumer.
There are two methods of stopping the waste on the consumers’
The first is by a continuous house-to-house inspection and
the second by the universal metering of services. While the advantages
of the latter over the former have been frequently set forth and have
become generally recognized, it might be well to enumerate a few of such

advantages here:

premises.

ned by an inspection can only be temporary,
aucets may be in good condition at the time
ng a leak five minutes afterwards. Irregu-
view when the inspector calls.
e on the job all the time.

(a) The results obtai
since pipes and f
of the visit and spri .
lar waste is probably not 1n

Meters, on the other hand, ar

Inspeetors, no matter how careful, might overlook some leaks.

Tt is impossible for a meter to do so.
s on such a mission may create hos-

(¢) Inspectors entering houses ‘ma
«gyery man’s home is his castle.” A

tility in a country where ;
meter does its work unobtrusively, but thoroughly.
An inspector requires rigid ‘enforcement of the penalty in

order to do effective work. Meters supply their own penalty.

(e) There are at present 18 inspectors in .Toronto who deliver
bills, ete., and have a limited time in' ‘.JVhICh. to make house-to-
house inspections. Under these conditions, it takes from four
to five years to make a thorough inspeetion of the city and
much revenue may be lost through oversight on the part of

(b)

(d)
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consumers in reporting the number of conveniences o hi

. . S n w
the present flat rate is based. Meters register such o
: . » C ~
iences automatically. SRyen

(f) The operation costs of each service are about equal

this 3;1;; Ci‘ty Engineer of Toronto in his report in 1911 gajiq. “That
is t] g hO}lSCS can only be stopped by the installation of meters
; 16 opinion of all water works men who have given the sup; RS
sideration. ... . ... No amount of inspection can put a .Vu eet oo
waste,” a stop to wilful

The Board of Commissioners, Toronto Water Works, iy ’
Report, said, regarding water waste prevention: Sl =
“The problem of waste prevention by the installation of meter
and efficient inspeetion has not been considered in detail bletﬁl'sﬂ
Board so far as Toronto is concerned.......... It is eoncildel;
howev'er, from the experience of this Board, that the een ({
mett-armg of the domestic supply with a minimum chayoe f(b- e(1 ]}
service would reduce the per capita consumption by a )b: - ’ed(‘l'
one-third and that the cost of installing the meters W(I)pll;) Ximately
than compensated for by the reduction in the cost uf( :)G'more
Furthermore, the existing plant could be made to s ’ (ehve‘ry )
more population than at present.” upply a third

The Effect of Metering in Other Cities.

nletel'edlb.sicl'l;ir(l:g: 1tso llrli‘:lll)let}fé[‘pzlll‘o::v:pit:t: d(tiaig'healje - percentage T

e high, rage consumption is
relatively low, and in no case where such percentage is 809, or
does the said consumption reach 100 gallons. Take, for  ostano,
Cleveland and Detroit with practically the same popuiation amcsitance,
large industrial centres. Cleveland, 100% metered, had ‘annw bO I
per capita daily consumption of 96.6 gallons. Detroit, withc‘ézlg{;’e
of services metered, had an average daily per capita consumption of iZ;
gallons. Take also the cases of Seattle and Vancouver—both supplying
water under similar conditions by the gravity method—Seattle %)87:
metered, had an average daily per capita consumption of 72.8 gallons
while Vancouver, 10% metered, had an average daily per capi?ca con_’
Sumption of 200 gallons. Winnipeg, 100% metered, had an average
daily per capita consumption of 40 gallons, while Ottawa 109;’
metered, had a daily average per capita consumption of 206.1’gai1(;n:
Thls.liltter, however, is scarcely a fair comparison, since Winni e‘w‘
restricted, at least previous to the completion of the present soureepo?
supply, the use of water by its method of levying water rates.
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The experience of the cities in Massachusetts State, supplied by

the Metropolitan Water Works, is illustrative of the effect of metering
on the average daily per capita consumption of W&terr In 1907, the
Massachusetts Legislature passed an Aect which Prov1ded- that after
January 1st, 1908, all cities and towns which derived the1¥~ source of
supply ‘from the Metropolitan Water Works shoulc.l equip all new
service pipes with water meters and should also equip annually with
meters 5% of the services that were unmetered on December 31st, 1907.

The effect of the Act is shown in the following table:

Avcra%e Daily per Capita
City Percent of Services Metered G ﬁfllgrl:;n(p(tjl'%l.l)
1907 1916 1907 1916
[T S
5 07 91 59
Arlington. . .. .. 33.69 100.0% ¢
AR | 10007 100.0% e 2
Boston. . 5.59%, 53.2% o7 D
Chelsea. . 14.6%, 99.7% 5 68
Bverett........ 2.09% 50.0% 89 74
Lexington. . ... 2.19, 92. 9 0/;; ZF 69
Malden........ 93.6% 95.5% 10; 49
Medford....... 10.59% 100.0% ; 46
Melrose. . . .... 3.99, 100.0% 1‘11, 45
Milton. . ......| 100.0% 100.0% 6 42
Nahant........ 17.29%, 64.1% 130 110
Quiney........ 14.29, 88.69, 109 59
Revere........ 4.8% 70.8% ga 59
Gomerville. .. .. 24.69, 69.2% o1 69
Stoneham. . . .. 1.99 - 98.5% 4 58
Swampscott. ... 37.89, 100. OU%) i gg
Watertown. . . . 98.3% 100.0% 108 :
Winthrop.. .. .. 2.39, 100.0% 53
e e
Average for $
District. . . .. 14.7% 66.8% 130 89
e /ﬁ_ﬁ_;i_*

. . - . sontao ser 3 - .
That is, during this period the percentage of services metered in

‘the district rose from 14.7% to 66.8%, while the average daily per

capita consumption fell from 130 to 89 gallons (American).

Recently, also, Mr. W. R. Hill,

N.Y., set out to find the effect of meter v
A questionnaire was sent out to nearly 100 cities, 68 of which returned

the questionnaire filled in. In order to make a reliable comparison of
the influence of the use of meters, the 68 cities were divided

groups, in accordance with the quantity of wat

Consulting Engineer of Albany,
s upon the consumption of water.

into
er consumed per capita
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per day. Putting the cities into groups combined all the local cireum-

stances which effected the consumption of water and made the condi
tions more general. The result is shown below :

TABLE IIL

Effect of Metering on Water Consumption in 68 American Cities, as
Set Out by W. R. Hill, Albany, N.Y. ’

—

Daily Consumption— ==
Gals. (U. S. No. of
Group 1}{9-.0f Popula- | Total | Per "
Jities tion Amount | Capita | Aver- | Service 5209
o ot ol ervices | Meters ﬁ%rt\gced
Millions re
_— o
1 4 379,198| 18.6 | 45— 55| 49 43.502]
2 s | L35l ssiss | 56— 70 66 | 193057 173430 80
3 8 926,252 71.23 | 71— 80| 77 | 149,781| 122)165| 81
4 13 | 1,006729| 97.03 | 81— 95| 88 | 170,882| 128'571| 75
5 7 1,083,068 112.33 | 96—110| 104 | 180,039 1259711 69
6 7 | 1408.465| 159.74 [111—120| 113 | 238/201| 114497 80
7 8 1,588,716| 203.72 {121—130| 128 271,327 64266 e
8 o | 1491518 206.49 {131—150| 138 | 201517| 55450 s
9 4 | 1993.951| 351.66 |151—200 176 | 432583| 76’100 }97
68 | 11,275,238(1,306.68 | 45—200| 116 1,970,979 030.830| 47

Note the uniformity of the decrease in per capita consumption with the
inerease in serviees metered.

Opinions on Metering as Expressed by the Heads of Some
of the Larger Water Works Systems in America:

J. T. Morton, Commissioner of Water, Cleveland, Ohio, which is
100% metered, says: ’

“In the first place, the pumping and distribution of water for
Cleveland is almost identical with the problem you have in Toronto.
We are both located in close proximity to the Lake. It was hard
to convinee the people of Cleveland that with water so handy
they should be prevented from using all they cared to. The faets
were that, in 1901, the year that Cleveland decided to install the
meters, the per capita consumption was 194% (U. S.) gallons
per day. In 1910 when the city had been fully metered, the per

-
*One Imperial gallon equals 12 U. S. gallons, so an R
would be 162 and 90 Imperial gallons respectively, and a Saving’uonft 77ulsud.
perial gallons per day per capita. 2 AMme
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capita consumption was reduced to 108 (U.8.) gallons daily,
This means a saving of 86 (U.S.) gallons DCr day & for each
inhabitant of the city. In other words, practically 4?% of the
water pumped at the pumping station had been wasted. If that
percentage still maintained in the City of Cleveland and we have
every reason to suppose it would, without the use of rmeters, it
would mean an additional cost to us for operating of %5000 el
day at the present price of power, and would require an additional
capital expenditure of about $9,000,000. So you s€€ there are two
wastes: one a waste in operation, and the other, a waste in un-
necessary addition to the plant.

) , wrs, which we know will
We heartily recommend the use of meters, -

. 5 st P
do away with this unnecessary waste.

Geo. C. Andrews, Water Clommissioner of Buffalo, N.Y., says:

rator Ja nas O

«Theoretically, the proper way to sell Wdt'(il 1,5}1?)'7}112;;;11“01,0 ;ihe

same as gas, electricity or any other commpd1ty ;v ;1@ b } d tfy

to produce or distribute. Practically, it 18 har_c o intro u.ce e

use of meters in some localities.....--- The universal metering of
as | sonsiderations :

Buffalo has been prevented by two considerat

1. Popular prejudice against meters, on the ground that they in-

crease water bills;
9. That the universal use of meters on t.he (})ld miff rt~r2;etlwo?11d
have resulted in a decided decrease 1 tixe: TEOGLPS 18 de

partment.
on a house service serves more

...v....In my opinion a meter
g than that of a revenue pro-

the purpose of a constant inspector o feestion.
ducer. Were it possible to malke a dal ,yl 1)n. [;dinar o1 ,il‘tely
service, meters would be unnecessary for tlbcho iower };ozt“”c i
but the meter will do the same work at a mu St.

ater rks, says:
H. H. Frost, Superintendent, Akron Waaler Wsuii, s

“I am decidedly in favor of filiviog 81l WAICE SeFvices metered

for the following reasons:

Everybody is put on the sameé basis as lieg:dr‘isfg;e vs?l?gtmﬁnt of
service rendered. In other words, a man p-dy'forced to pe -
ceives. On a flat rate basis a careful man I pay for

what another consumer may waste.
24
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By using this means (water meters) for conserving w
enables one in a great many cases to put off further
extensions to supply pumping, filtering and disty

ater, it
ner additions and
ibuting capacities.
.During 1918 our consumers inereased 119,
tlon increased only 6%, duc to the fact that
in 1918.”

while ouy consump-
we set 5,500 meters

H. P. Bohmann, Supt. of Water Works, Milwaukee says
y ¥ D2

“The general introduction of water meters iy the City of

) ; 4 i Til-
waukee ‘started a little over three years ago. If'_y .(; Mil
optional with the consumer, I feel that it would ha ... B i

Ud be very di
; al
to find a single consumer who would care to g0 back to tie {amcul';
nn
unmetered rates. i

........ There is no necessity for anyone to skimp in the liberal
use of water as long as the plumbing is kept in good COIlditiO;l
and there is no wilful wastage of large volumeg of water. M: ;
eon‘lmodities which were formerly sold by the month or \;/'P.Ck *cu?’
as 1ce, are now sold by a unit of measure, Why not wate - I}SULU
nmetered serviece each consumer pays his proper shar r &
by the meter. Tt is clearly a business pl‘Op()Sition.;’ S

Edward E, Wall, Water Commissioner, St. Tioujs says
y N N

“In my opinion there is no longer any rational ground for
argument, about the wisdom of measuring water supplied to con-
Sumers. It is the only equitable method by which the transaction
between the water works and the consumer can be carried t
All other methods are bound to result in injustice to b tt o
In individual cases.” i

< :
0 The Arguments Against Meters

9

The arguments usually used against metering are as follows:

1. That water charges to consumers are increased;

2. That consumers are apt to restrict the use of water over what
is really required in order to keep their water rates low;

3. That the cost of installation and upkeep of meters ig greater
than the policy of keeping the domestic consumers on g flat -
and taking care of increased consumption by frequent additions’
to the Water Works plant.
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While the examples and experiences given :}ll‘:::l’einrfiil(l)iz dtel;:?f
objections, it is probably worth while to examine .

1. The first objection may have some justlf.icat}on in eg;?1V1dl'lt&lﬁ
cases, but such cases depend altogether on the policy 1n‘c:nn 01]1 ‘Wll
the installation of meters and the fixing of wa.tel‘ fl a eg' u(;l X el1 't y
meter system, and, in some instances, on the Tahiite: @ 11]11 1v1t l}a"(;or‘b
sumers. The fact that meters have been 1{18‘3311@.(1 o Tlg m’lc‘iba.b -
costs of water works operation, in fact a saving will be 1;1:6 e. & ‘1?1(?:
fore, average consumers will not be req:ull'ed oy 'p-aya;gless-ness ai:l(%;b
consumers, however, will pay in proportion to thlen fgr what t‘he’; 11‘ ;
careful consumers will be rewarded and pay only v use.

ithout foundati
2. The second objection has been found to_’?e w\l;\fa?c:r o sug;'iizg
by those cities which have tried universal meterlf fh e
at such reasonable rates that no legitimate use (z)md AT companie;
5 o« s Ch as gas
The adoption of a minimum rate, su e T . et ‘
use, takes care that no one skimps the use of water to sue gree that
sanitation is endangered.

The Board of Commissioners, Toronto Water YVO:%{S, 1111 theflr 1‘912
Report stated: “The argument that meters restgldil .S;leig;esg”o water
: ; ismissed.
has proven fallacious from experience and may be

3. The real argument then is that t}%e capital o}utll'azs 1:r(tu1rfzd to
urchase meters and that their annual mamten_an_ce‘ : 11513 f 4 Ogl ea‘ter
It)han the saving that would be made from the%r installa rll‘c()m.mto n Vé) dtge_
9 of the 1912 Report of the Board of Comm(llsstlsilllezzyd i conclu:i ((:1
Works, this question was dealt with in §Omel ecity oF Poronte WOuII(;
was: “The general adoption of meters 1o t:"n A
probably result in a saving of $200,000 per

While the cost of meters and their maltn tf)léa;l;;'fi?;;i Ogog\lrﬂlm

1 since that time, on the other han.d’ vy ditions to plant a
creaijﬁ ls’llant as well as costs of material for adll 10.1:1»0160“5({“1‘3'1‘1111&
tVIY: raserage élajly per, capita consumptmn,,{l?;f/ii; Oto the city, dueui‘:)
there is no reason to believe that the annudal;y less now than. in 1912
anniversal installation of meters, would be 912,

. s in their report for 1918 i,
. e gsioners 10 ; ’
The Detroit Board of Comml '« of ‘actual pumping costs.
this connection, figured out that on a basis 'OEk?LzufmI:ds (?n gﬂn%tl‘u’cs'nd
on account of ’the saving in interest and s 1n§om tion due‘ to m tmn
T meter,
work made unnecessary through reduced consump ers
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set since 1912 (about 65,000 in number, or 62.5% of total services),
an annual saving of at least $122,000 was effected, This estimate was
made in a very conservative manner and would appear to stibitantinte
the above figure of $200,000 for T

oronto if total metering of services
was enforced.

Conclusion

The Bureau recommends that in order to preyent g
wastage of water, universal metering _of water service be e
the City of Toronto and that in carrying out the policy the following
points be considered :

1. That a date be set by which time the policy will have
pletely carried into effect.

2. That the city be divided into districts
pletely metered before another is hegun,

been com-

and each distriet com-

. That notice be given the consumer of intention to install meters
at least one month before such installation, 80 th
can be inspected and repairs made before meter,
This would forestall any prejudice which migh
on the part of the consumer, on account of g
ing high water bills as soon as the meter

at plumbing
8 are installed.
t be engendered
ese defects caus-

was installed.
4. That all meters be owned by the city and installed and’ main-

tained free of direct expense to consumers,

5. That no free water be furnished under any cireumst,
any individual, corporation or munieipal department.
6. That a minimum charge be made, which should be high enough
to encourage the use of all the water which health and comfort
call for, and that meter rates should be based on a fair cost of
service and the effort should be made to 5o adjust them that each

consumer, large or small, shall pay his fair proportion of that
cost and no more.

ances to

Failure to establish proper meter rates may either operate
to defeat the purpose of the meter as a means of checking waste,
or may reduce the revenue from the water worlks e el
a fair amount, or both.

The effects of metering, as well as the total capacity of the ex.
isting filtration plant, should be taken into consideration when decid-

ing when the proposed duplicate pumping station should be built, and
where it should be located.
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WATER FOR FIRE PROTECTION

Its Cost
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Water for Fire Protection—Its Cogt

General,

What proportion of the total cos?‘ o.f s111)pplyin.g ”Water
Municipality is justly chargeab%e to F.lre~ rotection” ¢
question which has been much discussed in recent y.ears, bo
ada and the United States. The amounts charged in Top

ater Works Division to the Fire Department, for «
Protection,” since the year 1915, have been such ag to
able comment,

in any
This is a
th in Can-
onto by the
water for ‘fire
cause consider-

With a view to throwing some light on the equity (?f such charges,
the Bureay collected information in this C(?nneemo?]. from a numbeg
of the éities on this continent and the replies received are tabulat(?
herein, Authorities on this point are also quote.d_, and the method 1'n
Vogue in Toronto is explained in o%'der that the ecitizens may form their
OWn conclusions regarding the fairness of the amounts now charged
I Toronto, No attempt has been made t(? trefmt the sub:]ec.t from a
technieal point of view. The information.gwen in the. tables is for the
years 191718, since uniformity was desired and this was the 1

atest
material available in a considerable number of cities.

~

The Services Performed by a Water Works System.

In a sense, the Water Works of any city m

ay be said to have been
constructed for three purposes:

1—To provide water for drinking, manufacturing ang other pri-
vate uses; i
2—To furnish water for public use on streets and for sewers, pub-
lic buildings, ete.; .
, ion,
3—To provide water for fire protection

urposes may be classed together ag there is
littleT}(li?ffgi:fmZn%eii:gff gle I.)sservices performe(:d, and. the a(rpmilnt of
i + such services can be calculated Wlt}} a fair degree
Water required for su rvice performed, namely, providing water fol‘
O.f accuracy. Tttt S(;g on a different plane and, while the quant'lty
fire protection, h()“.’e‘(’rel;hé whole year may be small, t}Te cost of being
of water used dumnbt supply large quantities for this purpose may
constant1¥ prepared 'o S roportion to the total cost of operation. The
o ﬁceeqm%lydigg: ’;}I:eprelation of this cost to the total cost of opera-
problem is to
tion.,
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t of Providing
Judging the Relation of the Cos ok i
Some Standards for Judgl o 10 e

Water for Fire Protection to That of Co

ine water for fire
he standards for judging the cost af su-pplilgvgever, are agreed
. .e o ‘ nd varied. Most gullids community to de
prOtectlon'm‘Ce;}?aﬁn );hi population and size of t.he o di
s xt a Iy important factors m wo‘rk'w‘l‘!jls_t e [ b y.
ser,-ved arrebex remeﬂy Stqtid in an article in the el
%‘Ihli\l h?;lome(;?istwel’rinéipal Assistant Engineer, Bu
Paul, Minn.:
rotection do not play
"I milongs gip S reuizamer s for ffl)rfapsys‘cem as they do in
gt st relatiye tdlll etaéilfss liﬁch as fire hydrants, the s%ze
a small city, except in certain de Oy of the pumpiflg L
of mains and t9 som{aa :xetezitt ;hsh:af-):;uiiem.ents f{"' P:;;’:eti ;(I)li
ment', because 1n u‘; Iy %ery large and con§t1t:11te : ;es ngmuer Aoy
tI;)igzh(ff ?lslz ta(f:alusapacity that mu;trbea”s pl;::)‘xrnlgteru'ction . concerned:
iree of supply, as tar &= S
t?}}fgegf'eﬂ}l)ioi?ction requirements determmet }f;eas?z}é S (i‘ 3
ant features, and include the pressure, ullg Pl by
res ir. the size of mains, and the pump ou o e
i'es;elzv?)lf )the plant could be made much .smar :ruirements'”
elxpensive were it not for the fire protection req

i i States
. ~writers of the United
The National Board of Fire Underwrl s sl 08 b the

. tage =
have worked out an estimate of the percentecfion, S e s o0 popn-
Water Works plant chargeable to fire pro

lation, as follows:

i ey 60%
In a municipality of 10,000 POpu}i’ggzi ____________ 329,
In a municipality of 50,000 POPWERTE:""" 10 to 20%

Larger cities, over 100,000......-" 1. t 1on ............ 13%
In a municipality of 300,000 populat T

g ir paper on ‘“Reason-
Messrs. Metcalfe, Kuichling & Hawley, ?;:: é’vjter ok o
able Return for Fire Hydrant Qervice” (Amer

jon on this basis:
ceedings, 1911, page 66) estimate the proportio

0 e s 60 to 80%
Community with population less t,hz(l)r(;05‘00 ....... 20 to 30%
_ Community with population of 100,009 - 93%

In a municipality of 100,000 population.-==zrrrssss
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The following is quoted from the article referreq o

above:

“The investigation of the cost of furnishing fire brotection to a
section of Greater, New York for a population of about 400,000
people, using an average daily supply of 38,000,000 (U8 ’gal-
lons of water served by a private water company, showed th;;t only
3 per cent. of the total investment and 75 per cent. of the oper
ating expenses were attributable to fire brotection, bhut with alllz)w—
ance for depreciation and intcrest. on investment, the cost of ﬁrc:
protection was found to be approximately 21 pep gony of the total ¢
cost of furmishing water by this company » kil

In his paper, Mr. Blomquist concludes:

The approximate cost of fire protection consists of the follow-
ing items:

1. The interest on the additional investment neeessary in the
water work plant, by reason of the inereased amount of con.
struetion required to supply water for fire protection purposes;

ses

. The maintenance of this portion of the plant ;

o)

w

. A certain amount of the attendant ang inspection ch
sary in order to have the plant ready for operation at all tim,
day or night, whieh otherwise would not be necessary especiftl(;Si
if sufficient storage is provided for ordinary Consumf)tion v

arges neces-

How the Charges Made by the Water'Wo,,ks of Toronto for
Water for Fire Protection Compare With the Above Estimates:

Up to and including the year 1911, the charges of the Water
Works to the Fire Department for water for fire protection in Toronto
were made on the basis of a flat charge of $15.00 per hydrant per
annum. In 1912 this charge was incrca.S B U RSO0 por hydrant Pa
annum, and continued on this basis until 1915 when a new plant for
proportioning these charges was put 1}1‘(,0 operation. Thig plan, which
will be cxplzﬁncd in detail later in this report, greatly inereased these
charges. Table I. below shows the tojcal eost o5 operation of the Water
Works of Terarito; 1910-1920, including De})t Charges (but not opera-
tion or debt charges on account of the High Pressure System), and
the relation of such operation Ccost, on a percentage basis, to the
charges to the Tire Department for water for fire protection.
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Table L.

The Relation of the Charges for Water for Fire Plx;;toe-cit;;(l; to the Cost
of Operation of the Water Works.—

T—————————— == T

-a-|Percentac
Amount charged by|Total (fo\b;& ﬁfc?l";]‘(‘: {N?I\(;Vm(t);)%ﬁu%g
Year Population |W.W. Dept. to Fire tl‘fﬂ \(1)urlim§ Debt | Costs Charged
Dept. for Wag_cr for ( Il(fjhﬁrgeﬁ)"‘ to Fire Dept,
Fire Protection™ | “757
736 552.00 8,800
1910......| 341,991 $ 65,175.00 B T s 00 9,96
1911......| 374,667 71,925 00 1.101'356..00 14.39
1912000000 417,250 157,950. 00 Al 14.40]
1013, ....| 445,575 176,460 00 12 O 00 12,039
1914 470,144 183,210.00 1»;;18:092.00 37.89
1915. . ....| 463,705 498,505 00 L3805 00 35,767
016117 460,526 620,672. 00 749,576 00 41.9%
117,00 7am%0 734,20 . 00 L 266, 00 36,767
}glg‘ S 489,681 697,690.00 109969800 34857
1919, ... .| 499,273 712,756. 00 2,040,808- 00 50,58
1920 Tst'd.| 515,000 826,133.00 pFU

i Pressure System have been
*Operation Costs and Debt Charges on account of High

excluded in these calculations,

i the charges
] i i that, in 1910, when
It will be seen from this tamblethe ];asis *f 815,00 per hydrent

to the Fire Department were on e Rtk okt ol i

per annum, the percentage of such charge }th lt pat g
was 8.8%. This was increased to 14.4% W 011 g’ e sipetigiong.
in 1912, and to ahout 38% of thg total in t}-16 ;16\¢V el i
water for fire protection was made up 0111917 (41.9%), but that it has
noticed that the highest percentage was i s il e e
steadily declined until at present the percent = T-of Theas ——
time since 1914, It will also be no’.clced thzf S eult of the Now York
since 1914 are greater than those given a:gdi) ;;private AT
investigation, where the water was ful‘ms},l% nZ, supplied in these years
where the population was smaller than thvc (l) oot 0T GEl s
in Toronto. The average daily consumptior

since 1915 has been:

L 45,100,000 Imperial gallons
1;)i; .......... 49,960,000 Tmperial gallons
i;)17 ........ 55,769,493 Imperial gallons

LA 62,792,355 Tmperial gallons

-cater than the amount
The smallest of these amounts is about 50% &v

investigated.
supplied by the New York Company investis
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How the Amount at Present Charged in Toronto
for Water for Fire Protection is Arrived at.

As already stated, previous to 1915, the charges for w.
protection were made up on a flat charge per hydrant per annum. In
1914, however, a Special Committee of Couneil fop the Revision of
Water Rates was appointed. In the report of thig Committee the ques-
tion of the amount which should be paid for water for fire pro tection
was discussed and a change in the existing policy recommended. Thig
recommendation was based on a suggestion of Alderman F. 8. Spence
and was concurred in by the present Commissioney of Works and the
then City Treasurer. It was adopted by the City Counei] in March
1915 and went into effect that year. The plan ean best be explaine d’
by the following extracts from the Committee’s Report .

ater for fire

“There has been much discussion as to a rationa] plan of divid-
ing the cost of water service between the fire service and the gen-
eral consumers. :

In days gone by when water was usually supplied by companies
instead of by a municipally-operated service, the tendency was to
make a big amount look as small as possible, and it was easier for
private companies to obtain contracts by offers that bore heavily
on the small consumer, and cut proportionately the public charges
that by themselves would have looked very large. Thig object was
also aided by making the fire protection charge not one large sum,
but setting it out in smaller amounts charged to Separate hydrants,
This was probably the origin of the hydrant plan of R
fire protection, the absurdity of which will be manifest to any one
who gives it a little attention. :

Probably the method that is at once the simplest and f
be deseribed as follows:

1. Take the full cost necessary for the construction of 4 S
works system sufficient to supply tbe community with all gep.
vices demanded, other than the special service of fire protection ;

2. Take, similarly, the COHStm%Ction cost of a system sufficient to
provide that community V‘flth fire protection of the effective-
ness which it at present enjoys;

3. Add these two amounts together, obtaining a sum which, of
course, will be very much in excess of .the actual construction
cost of the existing system, which cost is also carefully ascer.

3 El?}llxéfldéivide the actual cost of the existing system in the same
proportion as the aggregate cost of the separate systems before
mentioned would be divided between the general supply cost
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The vesult will be the proportion of the

and the fire protection. ach of the ewisting ser-

construction cost fairly chargeable to €
vices. S T
On a similar, basis of equitable appOl'ti‘_)nmcnt’ 1“31(;})?0&111111; ;;;):i
ought to be distributed, after charging lllflep.eff‘?ot Al
eral service such matters as ﬁltratiol}, Whlch. ‘1)5 ,:111 e high pressure
fire purposes, and charging to the )ﬁre ‘serv%t(;fc "
expenditure which is not necessary if)r domes TLA—
While this theory was accepted and Pl'ffsutrflalj zome ol A
tion, it was found that in its practiqal appll‘?a‘”:: i
were necessary. The present method of aruv}?ihe sty ol
water for fire protection is as follows: 'lfl}e cost (;he sodir iy e
water works system is analyzed accordl.ng . hinery, filtration plant,
its make-up, such as water mains, _pumplllg mae )arté ’ac cording to the
ete. These separate costs are di.v1ded 1r1’c0 tt)VgOny Ths wagTiTemEntE of
proportion which it is believed is necessita (,I s i s
the domestic service on the one hand, and the sdded and the per-
on the other. These various pI‘OpOrtiOI}S are thdert) 1;11 The yearly cost
centage each total is of the entire cost is worked‘ id;ad oo the sl b
of operation (including Debt Char-ges).ls then 1\;1 sobipbe o i
these percentages. This computation 18 made ant}e ool
take into consideration the High Pressure Sy3t0m>t 1A<;pa,1.1 gec it b
e tge Il;ire ?eﬁaﬁﬁe\rf;;‘ioué elements of the
this method: If we call A, B, C, D, and 1, W& ¥ 44.000.000
existing plant, with a value of S.SS,OOO,OQ&kiI?f,(;OO{g?ﬁa $v;;lue’ g
$2,000,000 and  $1,000,000, reSpe?twely’ n- ortbioned in the follow-
$16,000,000, these separate costs might be prop

ing manner:

’ .ossitat-|Proportion Necessitat-
Total Value Pf(i};ogi,orgegieccges;vicc od for Five Protestion
ed
e $1,000,000
$2,000,000 "3’ 000,
oo | e | i
G 4,000,000 o e Ly
1 - 2,000,000 2,000,00( 1,000,000
B svvnioa, 1,000,000 / ___% = 0&.)__“_
b (o] )
$9,500,000 4097,
316,1()(‘(])(5)(,?900 ) 60% o
(%) -

~ : st of th
In this example, therefore, $9,500,000 or 60% of the total cost of the

o stic service and
system is necessitated by the requirements of ‘rcll‘fedt‘;lgel e ygare
$6,500,000 or. 40% by fire protection Service. pe divided in the propor-
operation, including debt charges, would then1 s Site, Tile, DR,
tion of 60:40, and the 40% would be charged t0 ¥IC =
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‘tion purposes.

Toronto’s Method of Distributing Charges for
Water for Fire Protection Among the Citizens,

When the method of arriving at the amount ¢,
water for fire protection had been decided upon, in Toronto, the ques-
tion arose as to the most equitable way of distributing such ch
The method deseribed below, which was adopted and which iy now
in use, iy fixed, the Commissioner of Works contends, on the propor-
tion of value of such serviece to the respective broperty owners, 7y
illustrate: If A owns fifty thousand dollars wopth of property iﬁ
Toronto, he enjoys fire protection on that amount, Further, he hiag £hia
advantage of lower insurance rates (for which thig selivice :

be charged for

arges,

is re-
sponsible) on fifty thousand dollars worth of Property. B owns
twenty-five thousand dollars worth and C ten thousanq dollars worth,
and so on. It is evident that fire proteetion is of moye value to A than

to B, and again B enjoys greater protection than C, and
value of this service to property owners varying
respective holdings.

S0 on, the
according to their

The Assessment Department maintaing machiner
the value of every citizen’s holdings in Toronto,
amounts are ascertained and recorded on the

v for determining

The respective
assessment rolls for taxa-
Based on these figures, a tax-rate ig struek which will
net the city an amount sufficient to meet the needs of the varioug city
services, less the amount raised by other channels of revenue, such as
license fees, water rates, etc. Among the serviceg paid for 01,11; of the
general tax-rate is the fire protection service. In this, the part played
by the Water Works Division is inch'lded. Thus, the expense of main-
taining that service is met by the citizens at large in direct propor

tion
to value received.

The High Pressure Fire Protection System and
Its Relation to the Water Works.

In the caleulation of the charges for water to the Fire Department
in Table I. no account has been taken ‘Of the expenditure in connection
with the High Pressure Fire Protection System in Toronto, mThig is
a service installed for fire protection purposes only. The ares served
by the system covers three hundred acres extending from John Street,
easterly to Jarvis Street, and from the water front to Queen Street,
with a line up Terauley Street to Albert Street. A line also extends up
Victoria Street to Shuter Street, from (.Queen‘, and westerly on Shuter
to Yonge Street. The length of the mains laid amounts t, 45,241 feet
on which are located 146 hydrants. T}_le Pump House for the system
is situated at the foot of John Street, being an annex of the City Water
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ing station are installeq
Works main pumping station. In the pump«mioizgontal ——
two 1,000 horse-power Westinghouse—l’arsorflib s 240l fnrbin
bines ’directly connected with two 2-stage 1V
i ains for fire purposeg ig
. The maximum pressure possible on th‘e1 m:;’;ure 0 e mHEEY 1
300 lbs. to the square inch and the normal p
this maximum in less than a minute. i ots At
The cost of installing the High Pre:ssure ?z’jge S 0% 8 e e
$784,000 which was charged to the city at
directly benefited. e Fire Protection Sys.
pert:)'rl‘he costz of operation of the High Press}?;‘e,e];{)l:en a5 Feillirws:
tem and the Debt Charges thereon since 191

-

i P st
i i Ssure
Operation E;{éh Debt Charges gﬁﬁh of Hi g
Year Pr(igii?g;e System My_s____
$36,846.00
$24,478.00 36/478 00
TOLBG Serears s o3 ou 12,368.88 24:478.00 S
Iy s | omm | nd
........... 095" , o
i BeE | sEE | wEd
5, : g
1020 Taiimated.| 10700100 :

; the High Pressure
installation of
Debt due to the ; ture Debt and the
TheisD Iizznitrlll(fiided in the Water W(.)lkf (]i)eedb?xll the cost of Water
Gl . thereon are, therefore, not e “t xation. ‘The operation
ot ti ‘but are paid by general awater ‘Works Division,
‘Works operation, tion with the id b
S i inally in connectio : artment, and paid by
:gztsl’lo‘;vvhlzll(lzon Ocrlrllzllrgeg directly to the Fire Dep
eneral taxation. ‘s
¢ It would seem reasonable ;chai;e‘;hetol so
i i should lesssen,
Fire Protection System s 46 T : ;
he other charges made for water for ol pressure system. is charged
te i d maintenance of the high ] ts installation protects the
the operation an tection. but also because 1 sost PR~
. O e .
Pireuily tohﬁl.e I();(I)lﬂagrat’ions would be the tIiI;n of the general Water
dlStrlC:iO;V :;13 therefore lessens the Pltopors(arvices.
%(\)7 c‘i{n Plzmt required for Iire Protection 3 s eSO T
i 1 1t necessary to take cart? (()1 strial services in a com-
'The equtlpmell1 ly for domestic and .1n lglumption of Toronto—in
OI‘dII.laly waier ihpplarge average .daily con}.1 iy
mlil;lt}lfq .hav1ng62 7; 9,355 Imperial gallons—sho
1918 this was 62,722,
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tallation of a High Pressure
e degree, the proportion of
mOtecti on—not alone because

W

with the majority of fires in sections of the. city other tha
districts, such as those protected by. tthe flil
Toronto, however, the charges for water fo

greater than any other city mentioned below havin
System,

n special
gh Pressure System. In
fire protection are much

g a High Pressure

Of the sixteen cities, other than Toronto, which supplied informa-
tion to the'Bureau re High Pressure Systems, ten stated that they
had a High Pressure or Auxiliary System. Of these, only five made
any charges for water for fire protection, other than cost of operation
of the High Pressure System, as follows:

TRy e o #90,000—Based on 5 hydrant charge.
Bifalo: ; ;i tend ams les
Providence

20,000—For Water used.

San Francisco (private). .. .......... 140,900—8530. 00 per hydrant.

Winatn i A — 70,650—830.00 per hydrant,.

ﬁ?l“mp‘;g """"""" v sssssses 1885885 .00 ber hydmat,
dwaukee. ... .......... . 734900

TORONTO . wori c v s msr s 5 ¥ 6515+ »

3 £ A B o
In Cleveland, Cincinnati, Detroit, Ottawa and Toledo, no char

oes are
made,

Three out of six of the cities not having i

gh Pressure Systems
made charges to the Fire Department for water

for fire brotection, as
follows ;
2dmonton . . . .. .o $39,850—$50. 00 per hydrant,
B . s i T 20,000—For Water used.
Hamilton..................

114,625—$12 .00 per hydrant,

Kansas City, St. Louis and Vancouver report that no charges are made.
Ay J ) . ALK

Other Cities and Their Charges for Water for Fire Protection,

While the faet that other cities on the continent may differ from
lle the ‘L thod of arriving at the proper charges for water
- SIEG I thel.l m? . not, in any sense, indicate that the system in
for fire pro‘?ectlon' coes.trlbl(,3 e ha e T & interesting e
V(;lglie hel}‘le li ane;n(;(i'zl i(n other large Canadian angd American cities,
such char, ;
;‘;1(? the basis ongwhich they are calculated.

ions—sets out this information ‘for seyen-

Tfﬂ?lc I.I'_in. tw?P j.icrlf;gflswshile 80 many elements enter into the
teen cities, IDGI,Hdmg ) to the consumer, such as source of supply,
cost of su})plylng W_ater (i.e. pumping or gravity), treatment given,
method of vdlStmbut}OI,l- ir;lg-)ossible to make an absolute comparison of
fuel costs, ete., that 15: 38 ith those in another, or to say definitely that
VRULE llten GRG0 ]‘;V len the dominating influence in setting such
any special f;:‘lacltor :::h Ccomparison is interesting and illuminating.
price, nevertheless
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In order to show the conditions under, which each city supplies water,
the source of supply is given, the method, whether pumping or gravity,
and the purification process other than chlorination which is now prae-
tised in all the cities listed. The costs of supplying water per 1000
gallons (Imperial) and the other financial statistics are included in
order to show whether or not charges for water w0 provsiie, a8
arrived at by each city, have any effect on the financial - results of
operation. Tt is interesting to note that during the periods mentioned,
ie. 1917-1918, not one of the water works systems referred to in the
table, operated at a deficit. The water rates charged in the various
cities are shown, in order to indicate any tendency the basis of charges

of each city for water for fire protection might have had. in influencing
the charges to private consumers. Some of these rates are compared in

detail with Toronto in Table III.

Table 111

Detailed Comparison of Flat Rates in Various Cities for the Year 1918
/—’_—"_‘———*h\‘:

Toronto | Detroit Kansas |Providence| St. Louis | Seattle | Vancouver
City
N )
Basic Rate......... $2.00lowest| $6.00 per | 1 room [....-ccce: $2.00 f01‘_3 $7.80 $12.00
rate, with | family |$3.00; 50c. rooms; 75¢. includes
65¢. per extra for each room dwelling
room for each add’l thereafter house with
houses with room Bath and
5 rooms or Toilet; no
over charge for
ADDITIONAL extra Bath
BEA s o5 5 2 o 1.25 1.20 3.50 5.00 2.00 2.40 Toilet
Toilet. . ........... 2.00 2.00 3.50 5.00 3.00 2.40
Laundry Tubs (each) 1.25 —ie . 3.00 i
Basins (each)....... 1.25 .50 p— 2.00
each add’l
1.00
WRDBY 5 205 5 5 2 it 6.00 for 1st
each add'l
not rated =
Lawn Sprinkling. . .. |1.25, 1,000|1.40, 30 ft.|15c. per ft.| ~ 2:00 i;goe::hfftéi
sq. ft. 50c.| or less frontage th;:renfter
Per 1000 | frontage
thereafter
Steam or Hot Water 4.00 5.00
Heating. .........

As already shown, of the 16 cities (exclusive of Toronto) listed in

Table II. 8 made no charge whatever for water for fire p.r(‘)teeti()n_ Of
h Pressure or Auxiliary Systems

these eight, five were equipped with Hig :
(operated at the expense of the Fire Department). Five of these cities
0. In two of these cities the water

each had a population of over 300,00 h
rates were higher than in Toronto, in two others they Were about the

same, and in the other four they were lo
42

wer than those in Toronto, but

@

n these four latter instances the water supplied was not

Seven of these cities the cost of supplying water to th e ol
le§s than in Toronto. In mone, where water wag su (13 o Sk
Fire Department, was there a deficit in operation. >ipplied free to the

Of the eight cities (excluding Toronto) whic
Wate.r. for fire protection, five were equipped) wiltllllc}; 7{’{@?6 S digar due
Auxiliary Fire Protection System. Four were over 3001&}; Pressure or
?\?08 was owned by a private water company. Of thege Oe})(;lpula.ti.on.

charged a flat $20,000 for water used, while the 181t cities,
on the basis of hydrant rental, ranging from ¢5 g I'tCm.augdep warg
hydrant per annum. In the eight cities where Charées © $50.00 per
bercentage of the charge to the total cost of Operatiorel'e made, the
3.69% to 12.05% and in none were equal to the char ranged. from
ronto, where the charges in 1917 were 41.9%. (See ’1‘ge e I s
of these systems operated at a deficit. able IV.) None

Table IV.

Showing the Relatio
n of the Charges for Wat .
the Total Cost of Operation in Vario(:; féﬁii:g:;;ﬁuion to

\
o Total cost of operation
. mount of Charges [of Water Works, not in-[P, s o
City to Fire Dept., for |cluding high prcal:s?n'(l;n foir:::zgfiﬁghm'geﬂ Amount based on
ok water for fire prot'n system tection of tot;f Ero; hydrant charge
Buffalo % ——

SELEE 90,000. 00 $1,538,362. 00 B e —
E(implr_lton. = 39,850.00 ’330,678 .40 13‘8? $15.00
Hami ton. . .. 20,000. 00 259,889 00 770 50.00
Milwaukee...|  18,655.00 504,622 00 369 !
Providence. | 20,000.00 870,613.00 5.39 800
Seattle ... | 7500000 798,778.00 9.40 %

“‘;“_n Francisco| 140,000.00 |  .......... et 12.00
Winnipeg...|  70,650.00 704,941.00 10,03 80.00
oronto.....| 734,209.00 1,749,576.00 41.9 114 '88

:‘\‘———“‘u’—f—*\_\‘
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Increase in Water Rates and Charges in Toronto, 1gon-kuce.

In Table V. the basis of the charges for water for five protectlon
in Toronto, the total of such charges, the result of the operatlc?n of the
Water, Works and the times when general water rates were increased
are set forth for the period 1909-1920.

Table V. ]
Toronto’s Charges for Water for Fire Protechon—1908-1920

e e

Pinancial result
of operation of

Basis of Amountof | Water Worlfs Remarks
Year charge charge Surplus—=S
Deficit—D -
1908. . ....|$15 per hydrant| $53,910 |3  8,615—d .
per annum — 59 904—s |Water Rates Increased, see Table VI for details.
1900/ + .« «u s £t 59,805 52,2934
T910. st 4 65,175 14.97E~S
. 5 44,045—s8 e Table VI for details.
ig}; $30 per hydrant l.z:;:?)gg 120,803—d | Water Rates Increased, see Table s
per annum )
1913. . .... “ 176,460 146,567—d
1914...... 4 183,210 343,03_3~—d
1915, ..... See copy 498,505 257,659—3
1916...... N 620,672 46,5798 1 ased, see Table VI for details.
i e ter Raotes Incre ’ ;
1917. . ... “ 734,209 '2(;:2.?)11% 2 ‘V:;'z:tcr Rates Increased, see TabloVI for details.
1918 . ... £ 697,600 " =
1919...... L 712,756 566,833—s
1920 (Est.). = 826,133 134,933—s

In 1908, when $15.00 per hydrant per anzl_urril ::,rz: ;hzx(;gﬁi?t f(())}
water for fire protection, the result of oper aigloas in 1904, In 1909
$8,615. Water rates were then on the same ll;l; Sfinant S e
the water rates were increased as per Table V1. tion of .$52,294
mained constant and there was a surplus on Ope;gOI%O pe.r aI’lnm;1 and
In 1912, hydrant charges were doubled- v ite .of this there was a
water rates increased (see Table VI.), but 1 8P
deficit on operation of $120,893.
Up to and including 1914 no ¢h 343,033
the deficit in that year, on operation, was @ (t,h ity ten uaheR,
In 1915, although no change was WELTR t for water for fire pro-
the new basis of charging the Fire Departme;l = §186.925 per anmum
tection was worked out, raising such charges rolus on’operation P
to $537,351 per annum, and there was 2 surp
ear of $257,659. . re parti-
¥ In f916, this surplus had again dwindled ar.ld tllfs:;f G;Sc:{: inplglgl
ally raised in 1917 and completely raised to their P

ange was made in either charge and
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Table VI.

Showing Increase in Water Rates in Toronto—1904-1920.

S

——
Flat Rates 1904 i i Hy 1918
R 5 E
B°°m Charge (8 Rooms)........| $3.25 $4.00 $4.00 $4.00 $5.20
B":}‘]N“;~Wash. Sink, Laundry. . [50c. en.—1.50(50¢. ea.—J1.50(1.00ea—3 . 00 100ea—300(125¢5, —~3 75
i - o 5 : 5
........................ 12‘) 12‘) 1.2;) 125 5
Water Cloget, /00 1.25 L.25 12D 1.50 ;g;
Lawn Sprinkling, 2,000 sq. ft. ... 1.25 e L2 1.25 2l00
: s 0, . 8
Lo < S $8.50 $9.25 $11.00 $11.00 $14.20
" \\‘
Total Increase 67 %.
S i S—
———— S
————————
—_—— = :‘\R-LT\_\—ﬁ‘
Meter Rates
—_—
—
—_—— .
General I\/Iunufacturem, per 1,000
T .06 e, -064c. |10c. per 1,000 1l 3%
Brewers and Soft Drink Manu- gals. for 1at| No mot.:er Ne e
: fuc.Lurers, per 1,000 gals. .. .. .08%c. .08%c. one million |rate ghall be, mteosxl?eltlor
Swimming Baths, per 1,000 gals. . 123 5. -1234o. supplied by | Jess than less ‘::‘mbe
Distillers, lifts, eto. (domestic). . . .15¢. .15¢ meter in any|$1.25 net per[$2.00 net per
yr. 7Y4ec. per| quart: ¢
1,006 gt er year./quarter Year.
Outside City Limits. ... .. .. .. -30c. 301300 per 1,000/ 3¢ 3734
4 P21
gals. No meter
rate less
than g4 net
per quarter
Stk —_— year,

————

Increase in meter rate to general manufacturers, from 1904 to 1918-—112 %.:

*In 1904 this rate was based on a combination of the number of rooms ir

1 the house and also the
number of occupants.
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Conclusion

From a comparison of the charges made o x.;vater for{ire plotgc_
tion in Toronto with those of other cities, and with 1-§cog111z.e 6, ghani-
ards in vogue on this continent, it would appear that ths e‘qulty of the
present charges to the Fire Department is open to queS 10].11" e

The Bureau is not in a position to arrive a_t the .S(Jl}el'ltl 1cb(1(£0{11 1ey
of the percentage now in use in Toronto i'n this conne.chol; ; ?zétz,)e
lieves that the general method used is a fair one, S0 fm & ) Lfneéb r:,l‘}u-‘
tion of the debt charges on the existing anvostment 18 Cz;bez(zrce-nta ;:
Bureau, however, is inclined to the belief that thf}?etsz dit%erentiatigoﬁ
should not be applied to operation charges, bub at' £ the charwe
should be made. The Bureau suggests that this portion of the charge

be made up as follows:
a—A charge for water used at the prevailing metered rate;

b—A charge for salaries and wages of those employees actually
necessitated by the fact that the Water WOI‘kS. must be prepar-
ed to supply water for fire protection ki mm? ’ ;1 ool

e—A charge for the upkeep of any extra pumps and machinery

running for this purpose; y
d——lf{xeljlllil;cnffréj ihe upkezp :nd maintenance of fire hydrants.
Estimating the proportion of the 'capitgl .outlla.ywof t]tle Er('asfe}?t
Water Works System due to the necessity of S‘UPP’ i’l i cn:‘trﬁoili'tieo‘l lt;e
protection at 80%, which is much greater thzfn) 1m]; yﬂc10 Burcai Szlb-
gest, and following the other methods sugg‘e.stg)tht ‘;fairl » estin.’rtl(;}
charges for water for fire protection in Jolt g . i

at:

30% of Debt Charges (Interest and Sinkmg_?_u,n,é).ﬂs275,098.00

of entire system ............--c" e Wt
16,628,250% gals. of water used by Fire Dep .’” 9.986.00
133c. per 1000 gals. .......ocoott T x64:000.00

Hydrants Upkeep, ete. ........--c"" Negessi-
Extra Labor and Operation of Machmery. . ec .. .x100,000.00

tated by Such Cause ..........c-2""°° :
x$441,384.00

) g made in 1917.
This is about 60% of the charge actually tment’s Consumption of
*Seo section ‘‘ An Estimate of the Toronto Biige, SApmentiss e e
Water, 1917.7’
xEstimated.
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The Bureau thinks it is important that the charges made for
Water for fire protection, which are paid through the tax-rate, should
not be any higher than the actual case demands, for the f;llowing
reasons :

1. It might permit of the actual operation of the watep
a deficit without the knowledge of the citizens, ang
place part of the water-users’ load upon the taxpayer.

works at
unjustly

2. It would give properties exempt from taxation poy only their
fire protection free, but also their water SUpply at less than cost

3. The opportunity for hiding deficits in the general taxes might
make not only for careless or mediocre management, but algo
operate against the policy of public Ownership.

4. Tt aggravates the grievance of the man with the strictly fire-
proof building, where the danger of fire is almogt nil, who, in
any case, pays a larger proportion of the tax levy than the I,nan
who has a less valuable building not of fire-proof construction,

At the same time, charges to the Fire Department for water serd
Q)’Lce:g, should not be lower than actual cost. Otherwise the taxpayer ié
baying part of the legitimate charges on the water-users. It may and
of course, will be urged that these are the same people. This ig not’
true, except in a superficial sense, as citizens vary in relative import-
ance as taxpayers and water-users. This argument is two-edged, and
may lead, on the one hand, to operating publicly-owned utilities at a
deficit, thus increasing the tax-rate, and, on the other, to using publie
utilities to reduce the tax-rate. Both are fuudamentally dishonest and
strike at the very foundation of public ownership.

*An Estimate of the Toronto Fire Department’s Consumption of Water, 1917,

The Bureau’s attempt to find out just how much water ig used for fire pur-
Poses was not entirely successful, for the reason that at present there ig no
aceurate record of the quantity consumed for this purpose. To get a figure
which might safely be accepted as the maximum amount used, fire records for
1917 were carefully analyzed with the following results:

During the year 1917, the Fire Department reported a total of 818 fireg,

Of the total number of actual fires (818) reported for 1917, 477, or 589,
were extinguished by chemicals alone, no hydrant connections being made,

Out of the 341 fires extinguis:hed by Wa@er, 9 were cases vyhere the High
Pressure System was brought into operation. For the remaining 332 ﬁl‘gs:
703 hydrant connections were made.

As nearly as ean be ascertain‘ed from the records of the Fire Department
these 703 Zonnections resulted in 705% hydra}nt hours. Of this number, 46
were engine hours, Assuming that each.engme pumped at maximum capa-
city the total amount of water pumped in the 49 hours was ag follows:
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" Max. Capacity in Max. Gallons
Engine Number | Gals. per Minute | Minutes Worked Pumped
2 1,000 285 285,000
3 600 60 36,000
4. 1,100 930 1,023,000
6 1,200 90 108,000
8 750 645 483,750
9 750 585 438,750
10 750 345 253,750
2,940 minutes 2,633,250 gals.

(49 hours)

Of the total of 70514 hydrant hours, deducting 49 engine hours accountgd
for above, 65614 was the total number of hydrant hours of normal pressure—120
gallons per minute.

The total water consumed by the Fire Department in this connection, there-
fore, with normal pressure was: 65614 x 60 x 120—4,725,000 gallons.

The maximum capacity of the High Pressure System is 10,000,000 gal. per

24 hours. 'The system was operated for a total of 2214 hours during the year 1917.

Assuming that it worked at maximum capacity all of this time, the quantity of water
pumped was: ‘

10,000,000

o x 22.25—9,270,000 gallons

. _The total maximum amount of water consumed by the TFire Department
might, therefore. safely be accepted as:

A—Total pumped by Engines.......................... 2,633,250

B—Total pumped by High Pressure. . .................. 9,270,000

C—Total consumption under normal hydrant capacity .. .. 4,725,000
16,628,250 gals.

————

This total estimated, as described above, is .0008% or about 1/12 of 1%

of the total quantity pumped by the Water Works Department, 20,353,310,000
gallons.

In Detroit, where the water consumed by the Fire Department 'is
all metered, the amount is 1/17 of 1% of the total pumpage. In Mil-
waukee, the amount used for fire protection is placed at 1/13 of 1%.
In Akron, Ohio, the amount does not exeeed 1/15 of 1%. These figures
would tend to substantiate the adequacy of the amount estimated for
Toronto.
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