REPOIRT

ON TIIE
NECESSITY OF NEW WORKS

FOR

Jncreasing (e Supply of Waler

TO THE CITY OF QUIBECC,

NOW INSUFFICIENT FROM EXCESSIVE WASTE AT THE SERVICE PIPRS AND
ELSEWHERE WITHIN THE CITY.

To His Worship the Mayor, D. McG v, and J. B. Pruneau, Esquires, of
the Joint Committee of the Fire Insurance Compuanies and City Coun-
cil of Quebee :—

GexrieMex—THaving been requested by you “ta report on the present state
of the Water Works of Quebec, with recommendations how any defects can be
remedied ;" and to report my ‘““views as to the mode of preventing waste,” and
whether ¢ the present supply of water, if properly regulated, is sufficient for the
city, and, if not, what I would suggest to be necessary, with the probable cost
thereof; whether a ¢ reservoir cr a double set of pipes,” the report to be based on
a population of 100,000 inhabitants ; I beg lcave to offer the following statements
as the results of my investigations :—

Concerning the present state of the Water Works, so far as T could examine
them, I found nothing that indicated unsoundness, insccurity or imperfectness
beyond what ought to be cxpected in a work of the kind, constructed, as it was,
some ten years ago. The 18-inch feeding-main from Lorette to Mount Pleasant was
tested and found exceedingly tight, as will be shown hereafter. The greatest change
that has taken place is the reduction of the bore of the pipe by exidation ; this
was to be expected as at the time the pipe was laid down therc was no known
remedy against such a resuit; and even at the present day the most perfect pro-
tection that has been applied can only be considered as a palliative, that of dipping
the pipes as soon as cast, before oxidation takes place, in a hot bath of Dr. Smith’s
Patent Coal Tar Varnish. This coating is considered the best, and has been generally
used, so far as I am informed, throughout the Northern States within the last six
years. It wos applied to the Brooklyn pipes where cast-iron was gencrally used,
and at Charlestown where the 30-inch force-xain and the 24-inch feeding-main are
of iron. Therc is some uncertainty as to the duration of this varnish—it will
probably protect the pipes for some seven or eight years, but not much longer.

The effect of the incrustation on the 18-inch feed-main, as laid down from the
Chateau d'Eau at Lorette to Mount Pleasant, appears by our experiments to have
been, to virtnally reduce the calibre of the main from 1.50 ft., its original size, to
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1.28 ft—that is, comparing the discharge computed on a straight and smooth pipe
of uniform section throughout its length, free from all obstructions except friction
of the water against its interior surface, with the discharge, as ascertained by
gauging the water, at the Chateau d’Flau, that actually flowed through the existing
pipe under a known head and fall, using the same formula and head and fall in
making the comparison. This comparison shows the pipe now in use to be of no
more value, a3 stated above, than one of 11%?) foot diameter, clean, straight and

smooth, showing a loss or difference of diameter of a 2 foot, or 2 inches.

If there were no other way to account for this reduction of the discharge than
the incrustation, the experiments would show that the pipe had actually an in-
crustation of 0.11 ft., or 15 inch thick ; but, without doubt, several other causes

il

do exist, such as eccentric joinings, irregularitics in the alignment and curvitures,
enlargements of bore at stopeocks and air-cocks, and possibly heavy substances like
stones which were accidentally left in the pipe at the time it was laid down, and
could not be scoured out afterwards ; if anywhere, these would probably be found
at the foot of Savageau Hill, or between the hill and the River St. Charles, which
portion of the line, aithough an attempt was made, could not be thoroughly scoured
for want of a sufficient supply of water at Mount Pleasant.

In all the computations we may have occasion to make on the subject of supply,
a similar reduction of the diameter of the pipes will be made before computing the
discharges, uot regarding the pussibulity of keeping the pipes clear of inerustation
many years by the modern practice of varunishing with preparcd coal tar.

This filling up of the pipes by oxidation in the form of tubercles, more or less
hollow, extends throughout the whole system of the distributing pipes within the
city ; and is, without question, one of the principal causes, why, in case of fires
occurring in districts supplied by the smaller pipes, there is sometimes found an
insuffieiency of water and pressure at the hydrants, greatly increased of course by
the present practice of the tenants leaving the water running from their services.
Were this waste of water controlled by some stringent law or otherwise, I am of
opinion its effect would be apparent.

At the time the Water Works were commenced, 4-inch service mains were gene-
rally used tor the smaller mains both in tireat Britain and the United Statex.
Experience in Epgland aund Scotland at that time, had shown that the 3-inch
pipes, often used then to save cost, were too small because of the filling up by
oxidation, as at Aberdeen, where I found a 3-inch service main for a considerable
extent was being taken up, and a 4-inch substituted; the former failing to perform
its office by the sccumulation of rust.

Both at New York and Boston, then introducing wuter, 4-inch pipes were laid
down extensively for the outer or extreme branches of the distribution ; but in the
more receut distribution of water at Brooklyn, N. Y., no service mairx less thap
6 inches have been laid of cast iron, and these have, it appears, been couted with
the coal tar varnish.

. As varnish may deeay or wear off, and not eventually prevent the usual oxida-
tion, another kind of pipe has beern introduced in several cities in the United
States, where the pressure is not so exressive as at Quchee, which, if found to be
as imperishable as cast iron, will be a valuable substitute for the latter in the
distribution of water in cities generally ; especially for all the smaller pipes of a
system ; but for the larger mains of 16 inches and upwards, it may not he found
so well adapted. I allude to the  Hydraufic Comeont Pipe” as laid down by
the “derscy City Water and Gas Pipe Company.’  This pipe is formed hy
lining with Hydraulic Cement (such as may be made at Quebec), a sheet-iron
pipe strongly rivetted along its joint, and when dry laid down in the trench on o
bed of the same kind of cement, connecting the pipes together with a wrought
iron thimble after the ‘wanner the drain pipes at (Juebec were laid, covering the
whole body of the pipe including the thimbles at the joints with the cement,
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thus completely enveloping and isolating the sheet-iron tube both from air and
water; in this state, it is found by cxamination, that after being exposed i1 the
work 13 years, the pipes are perfectly free from oxidation. About 300 miles of this
pipe have been laid in the United States during the last 18 years. Its cost in the
States is about 4 or  that of cast-iron. There can be scarcely a material better
calculated for preserving the purity of water than the cement of which this pipe
is made.

Can the Hydrants at Qucbee be dnproced 2—This i3 an important question.
In their present form, little it is believed cun be done to improve their cfficiency,
except to rewove any aceretions that exist on their interior surfaces and in the
lateral or branch pipes that connect them with the :treet mains; any importact
change would be attended with considerable expensc. Should, however, it be
deemed necessary to make such a change it would be well to try a recent and very
ingenious iuvention introduced by the patentee, Mr. Loury, of Pittsbury, Penn.
His Hydrant is attached directly to the strecet main, generally ou the top of the
three or four-wuy branches at the junction or intersectiou ol two strects, rising
vertienlly in a well surrounding if, to ncar the surface of the pavemeunt, the
well being covered by n cast iron frame and movable circular cover about 12
inches diameter; the verticul pipe having a diameter of some 10 or 12 inches,
forming one casting with the branch itsclf, and of course admits the water freely
from all three or all four mains, as the branch may be one of three or four ways,
when uxed in case of firex. .\ large stop valve closes the top of the vertical pipe,
capable of being furced down aguiust the pressure of the wuter by a serew, atter
the copper hose-branch,which thie firemen bring with their engine, has been screweil
to the top of the vertical pipe. The Asse-brauch carries at its upper end, four to
eight separate nozzles to each of which a hose may be serewed. This Ilydrant is
very powerful and well calculated for supplying several engines at a time whe-
ther hand or steam as the hydrant cannot easily be exhausted.™

The principal objection to the general introduction of these hydrants into Que-
bee, arises from the difficulty there would be of keeping the snow and ice clear from
the surlace of the streets for a limited space around them; and perkaps [rom

# The following is n description of a trial of one of these kydrants in Boston,
which I witnessed, and is copied from C. L. Stevenson's Report on supplying the City of
Lynn with water, dated September 1, 18G4 :— The advantages arising from such an ex-
cess of supply from the mains to the bydrant were so well shown in a trial made in Boston
in 1863, that a brief account thereof i3 pertinent. After an exhibition of the powers of
this hydrant at Brooklyn, I requested Mr. Loury to send ore to us as a sample, and if
possible, for trinl. By the courtesy of the Boston Water Board, and the Superintendent
of the eastern division of the Water Works, every facility was afforded for a fair trial of
its merits. The hydrant, a 4-way 6-inch was located ia Winthrop Pluce, near Frank-
lin street, at the intersection of two 6-inch, pipes; a 3-way 6-inch branch bLeing taken out
to admit of its introduction. The spare end of the hydrant was closed by shutting the gate
therein. The delivery was therefore such as could be obtained from eighty-five squarc
inches of pipe area, lessened by such accietion as has taken place in the iron; so
that the actual effective area would probably not exceed 75 square inches.

«To this hydrant four of the most powerful of the steam fire-engines in the city were
attached by 4-inch couplings. The indicated pressure on the water-gauge, before starting
the engines, was 35 pounds. The engines were fired simultaneously, and, at the eud of
twelve minutes, were throwing nine powerful streams of water, subsequently increased
to thirteen. With the nine strcams the pressure on the water-gange was thirtg-two
pounds, and with the thirteen streams was reduced to thirty 1)qunds; thus, of course,
showing an excess of pressure from the mai_n of tbgt amount. This result, so contrary to
general expectation, wus most satisfactory, in showing the advantage of tapping the mains
at their junctions. .

«Upon this same line of 6-inch pipe were located several hydrants of the usual style.
To one of these, one steam fire-engine was attached. Whgn throwing two streams the
effect of exhaustion of the hydrant was noticeable; and the interruption to the stream, as
shewn by the air-spaces, denoted that the engine was dratiing from the main.”
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the great pressure on the stop-valves in the lower parts of the city, when there
should be an abundant supply of water uud concentration, upon the district in
which a fire happened. Probably, however, by some mechanical arrangement,
this could be obviated.

I would recommend a trial of a lew of these hydrants locatn1 where they could
be wost easily kept accessible in the the winter =cuson. It is contended by
the patentee that such hydrants may be placed at double the distance apart ad-
visuble for the bydraut iv couinon use; wevertheless, it should not be forgotten
that the nearer the hydrants are placed to cach other, the less friction there will
be to the flow of water through the hose and less time consumed in getting the
water to a fire,—two important covsiderations which favor a multiplicity of
hydrants, besides favoring the use of short lengths of hose to be kept in private
buildings in all parts of the city, ready to be used immediately after the first alarm
that a fire has commenced, cither by a policeman or individual who may own
the hose or have it under his charge, as has been recommended )y Mr. 3cElroy,
in an article recently published in the Journal of the Franklin Iustitute. Where,
alluding to the Brooklyn Tlire Rervice, he observes :

*From these notes it appears that the average use of hydrants is about four per
fire, and the average length of hose per hydrant somewhat less than 450 feet, the
average length of time for fires being 2 ;! lionrs, though the variations in such duration

are considerable, as are also the respective amounts of damage.

“ The use, as here shown of about 1700 feet of huse per fire prescnts in resultant excessive
friction, a streng argument in favor of shorter intervals between hydraats, while it forcibly
illustrates the superior effects of prompt service from improved hydrants and short
lengths of hose; and herein is contained the system of improvement which n better fire
service evidently demands.

¢ This improvement in our opinion, should consist in the subdivision of the present fire
districts of any large city, into small sections, through which the average running time,
from hose station to cxtreme limit should not exceed three minutes, for a small, compact
hose-reel and hand cart, which two men could easily manage; in addition, wherever
it could conveniently be dome, by arrangcement with public spirited house occupants,
or insurance stockholders, opposite hydrants, a couple of lengths of hose might be deposited
in houses well known to the police and otherwisc specially designated as such store-
houses ; this need not be done on every block, but at intervals cf several blocks, o as to
control spaces not exceeding 1200 feet in length, and in soms localitics the inter-spaces
might be greater.”

I make a further quotation from the same article thinking it not irvelevaut
to the general objects of this report :

“ The value of water supply, for fire service, is one of the strongest arguments usually
presented for its introduction ; an argument which gains force by careful attention to the
disproportion between annual fire loss and cost of water administration. It is not
uncommon in city experience, that a single conflagrition should much exceed in pecu-
niary loss, the entire cost of an awmple supply, or should be so much agoravated through
defective supply, as to exceed largely the cost of proper improvements; and while
annual fire statistics are counted by millions, expenditures for the preventive are counted
by thousands and hundreds of thousands. The loss by fire in Philadelphia, in 1862, was
$450,176; the loss reported in New York, for the six months ending May Bls’t 1564, was
$2,512,696, or about one-ninth the entire cost of the original works, “while the cost of
annnal administration, exclusive of extension, was 5108,760; the loss at Cleveland in
1861-2 was 3227,000 ; the original cost of water supply being $530,000 and the annual
adminisiration, without extensions, $9,117; and cases of special conflagrations michit be
cited, which, as at Troy or Albany, sweep a large part of a whole city out of exi;tence
and are registeredin the columns of millions. Wiiile apart of this article was being writtex,
the telegraph flashed an account across the wires of $750,000 loss, in one nio—i{t‘
on the American Hotel block at Buffalo, excceding by $200,000 the cest of her Water
Works, on which property the annual city tax alone, far exceed the whole annual ¢x ense
of water administration.” ’ L

Except the acknowledged cxzcessive use of the water, by the water-takers
generally, I discovered little that required changing or more care in the manace.
ment or manceuvring of the stop-gates fur distributing to cach district its
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proportionate quantity of the water the present feeding-main is capable of bring-
ing to the city from the fountain head at Lorette. The officers of the Water
Department appear well to understand their duties, and T am impressed with
the conviction of their desire to serve the city faithfully. T would suggest in
this connection a little more care at the water depdts in shutting off the water
after a barrel has been filled. On one oceasion, while observing the pressure
near onc of these depots, the effcct of the sudden turning off the water, was
made apparent by the sudden elevation of the water-gauge attached to one of
the hydrants connected to the strect-main feeding the dep6t, from 40 to 80
lbs, per square inch; such shocks do no good, and may, in the course of time,
cause leaks and possibly failures in some of the neighboring pipes.

Can the waste of waier from the scrvice pipes be prevented —-Waste
may take place from imperfect or worn taps, or from negligence, by leaving the
taps open, thus allowing the water to rin coatinually to waste ;" perhaps from
design as a preventive against frost or for washing out the soil-pans and house
drains.

It would be well if there could be sufficicnt water introduced into the eity
to allow of the continuance of this waste, as the climate is u maximum cold one,
making it difficult, at least expensive, to guard the serviee pipes distributed
through a house from frost; the effect of waste-water in washing out the drains
is beneficial as a sanitary measure.

That a great waste does exist from the services is shown by the experiments
which were carried out last autumn, the results of which will lie herein
cxhibited. There should be power in the City Government to control this
waste, or to charge a proportionate price for what i used over and above what
was originally estimated to be sufficient for an individual, viz., 30 imp. galls.
There arec no mcchanical means by which the supply can be cheaply gan::d to the
citizens; the meter is the best method we know of, and that would le costly,
require frequent repairs, and be especially liable to become deranged by the
action of frost. There is avother invention called J. W. Bishop's improved
patent water pressurc regulator, by which the pressure on the serviees
could be ¢qualized throughout the city, provided the head of water could be
kept constant or at the same general level; Lut the inventor-is not certain
that he could apply it to a varying head; but this, like the meter, would
also be liable to become affected by frost, and likewise expensive. That there is
no cheap means of controlling the waste of water we have conclusive evidence,
from the practice both in Boston and New York, where mechanical means are
only used in gauging the supply to large consuwmers.

It appears by a report of the Bostou Water Board for the year 1864, that the
deficiency became so alarming that the citizens were called upon by a circular
to discontinue the use of haud-hose, und curtail as far as possible the waste of the
Cochituate water, and at the same time they decided to ewploy a suitable rumber
of persous to examine all the water fixtures throughout the city, and to report
each day at the office any waste that might be discovered, and also all leaks.
Tor the first ten days, which included abont one-third of the city, there werc
reported 531 cases where water was runuing to waste, and 1353 cases where
the fixtures were out of order and water was leaking on that accouut. The total
number of water takers entered for 1865 was 27,U4di.

Tt appears also in the report that the averare daily supply for the year 1864
was 16,681,000 gallons (wine) per day; the City Kogineer reports that the
average consumption for November and Decemberof the year 1864 was 2,000,000
gallons less for the corresponding month of the previous year, a saving undoubt-
edly attributable as he states to the care of the citizens and cxtra exertions of the
Water Board and its officers in tracing out the sources of waste. In conclusion,
I can only rccommend, in the case of Quebce, similar measurcs as likely to
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ameliorate the deficiency, in case the introduction of an extra supply, by laying
down another feeder, should not meet the approbation of the citizens.

Measurement of the quantity of water discharged into the city, when being supplicd
in the usual manncr.  Also, the quantities required to supply the difcrcat
divisions of the elry, the water Leing turned consceutively upon cuch division
isolated as far as pructicable from other contiguous divisions :—

Having prepared an apparatus in the Chéteau d’Eau, by which the quantity
of water discharged into the feeding main could be readily and accurately measured,
simultancous observations were made at Lorette and in the city, with the assistance
of Mr. O'Donnell, Chief Iiugineer and Manager of the Works; Mr, Corrizan and
other employgs of the Wauter Department.

As circumstances made it convenicent these mcasurcments were continued from
time to time, for ascertaining the quantity of water consumed in 24 hours by
the eity as a whole, and what it would consume on the supposition of its being
divided into several divisions or districts, each having a feed main of the dimen-
sions and capacity of that supplying the whole city, the head and fall, or in other
words, the dynamic pressure varying according to the quantity of water each
district consumed, aud the varyine dimensions of the strect wainy, through which
the supply had to flow. These divisiuns were larger or smaller according to the
pructicability of isolating them from the remainder of the city by means of stop-
gates; the ohject being to uxcertain how far the waste of water was general orlocal,
and if not general, in what part of the city we should look for any leak or extra-
ordinary, heretofore unknown, use or waste from services or otherwi=e  And,
at the same time, knowing the number and character of the services, to obtain
an approximate estimate of the rate of consumption per inhabitant in each dis-
trict or division so rubjected to experiment.

These measurements were necessarily of short duration, and purpescly made
without warning to the people, as such a course would probably have affected
the result. At the best, the gaugings of the water consumed and wasted can
ouly indicate the amount approximately. Had they been repeated several times or
prelonged, the results of course would have been more satisfactory. Tt is con-
sidered, however, that what was done was sufficient for immediate purposes.

Tti proposed,in stating the results of the gaugings, to follow the order of the Gates.

Oct. 21st, 1864, —Gauged the water discharged into the feed-main from the
Chatcau d’Kau chamber, at Lorette, while supplyiug the upper part of the city,
viz, 8t. Lawis and Montcalm wards, as customary during a portion of the afternoon
and evening, by shutting off the water from the lower levels of the city, along the
lower side of St. John, Fabrique, and Buade strgets; the gaugings being com-
weneed at 4h. 15m. p.m., and closed at 4h. 50m. p. m.

The rate of discharge, fur 24 hours, at 4h. 15m. Was....,ee.s veewn...... 381,865 cubie foot
do do do 4b, 45m. do , 385 ¢« “
Averago  do do ereet et eeas reane Creesenans ?580,625 o £

Equal to 2.372.090 Tmperial or 2,847,270 wine gallons—a supply sufficient, at 60 Tmpe-

rial gallons, for 39,532 inhabitants.
During this experiment, as indicated by the piczometer, or water guage, the
at Mount Pleasant was approximately ........... w7

pressure
4.4
Therefore, loss of head between Chateau d’Eau an

4% feet

Mount Pleas:

Total fall from Chateau d'Eau to the dial-faco of the piezometer, deduced
from the authentic levellings in the office of the Water Department.... 2.1.00 «

The number of services within the range of this experiment cannot be very
detinitely stated, as an unknown portion of the supply is supposed to have passed

the stop-gates into the lower parts of the city, supplying scrvices there under a
low pressure.
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For comparison with the above experiment, the following result, by another
measurement, made of the water fceding the same district, at the same hour of
the day (on 25th Oct.), and under the same or similar arrangements of stop-
gates, &c.:

o, M.
4 15 r. .,
Rate of discharge per 21 hours,.........uue 430 « was 408,264 cubic feet.
445 © ,
Tqual to 2,544,340 Imperial or 3,054,030 wine gallons—sufficient, at 60 Imperial gal-
lons, per capita, for 42,406 inhabitants—the original estimate for Quebeo, or, at 30
Imperial gallons per capita, sufficient for 101,800 inhabitants.

Oct. 22nd (Saturday).—Gauged the water flowing into feed-main from Chateau
d’Eau, between the hours of 2h. Om. and 3h. 10m. p.m., while supplying the city
in the ordinary manner, just before diverting the water for supplying the higher
portions of the city.

H, M, CUB. F'T.
Ab 2 00...419,836
“ 2 10...426,207
“ 2 15,.426,207
Rates of dischargo for 24 hours........... ¢ 2 30...432,754  Average 427,872 cub. ft
| 2 45...432,754
“ 3 00...424,590
“ 3 10...432,754
Equal to 2,666,540 Imperial or 3,200,705 wine gallons.
The original estimate was, for 100,000 inhabitants, 480,000 cubic feet, or 3,000,000 Tm-
perial or 3,590,650 wine gallons.
The gauged gquantity would supply, at 60 Imp. Galls., per c7p., 44,442 Inhabitants.
" " “ 30 113 “h 8 ’884 “«
“ “ “ 00 Wine Galls,, « 53,345 “
“ € “ 30 6“ i“ 106.690 3

It is estimated that this average supply of 2,666,540 gallons per day was
consumed and wasted by a population of 15,945 who inhabited the lower portions
of the city into which the water flowed during the 70 minutes occupied by this
experiment ; a portion of the water going to supply manufactories, steam engines
and animals.

Dividing the supply by the population, we get 1672 imperial gallons as the
rate per head per day—nearly threc times more thau it should be.

The maximum discharge from the Chateau d'Eau, observed during the entire
series of experiments embraced in this report, occurred while supplying the city
over Mount Pleasant at 12h. 10m. p.m., Oct. 31, at which time 441,956 cubic feet
per 24 hours were flowing into the city; this extraordinary discharge was, no doubt,
caused by the mains in St. John street and lower parts of the city having become
exhausted during the experiment just caded, by which the supply to these mains
had been interrupted. At another time, Nov. i1th, at Oh. 30m., there heiog a
freshet in the River St. Charles, the maximum for that day was found to be 432,306
cubic feet, or 2,697,291 imperial gallons, while supplying the lower portions of the
city as usual, enough to supply the above estimated popu'ation of 15045, who were
receiving the water at the time, with 169.16 imperial gallons per day. No greater
quantity of water can be thrown into the city than these maximums show, as the
gystem of pipes are now arranged, supplied, as they are, over Mount Pleasant.

The leakage of the feeding-main measured.—Before testing the tighiness of
this pipe, the services leading to Mr. McCallum’s brewery, at Savageau Hill,
were closed, and there remained only two services where water could escape
between the Chateau d’Eau and the stop-gate well at Mount Dleasant, ex-
cept from leaks. One supplied a ball-cock cistern at Mount Pleasaut; the
other was a perpetual servize to Mr. Picard’'s stable at Lorette; the waste
from the latter was measured and found to be 4952 cubic feet per day ; the waste
from the other service was pot ascertained. But, as the experiment was
made between 3h, 22m. and 3h. 47m. p.m. (Oct. 22nd), before the water was
turned up to supply the high service, the cistern fed by the service in question
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may have been empty, and, on shutting the 15-inch stop-gate at Mount Pleasant,
may have been filled more or less with water during the trial, an amount about
that wasted at Mr. Picard’s stable, say 4002t cubic feet a day. The leakage,
then will be shewn by the following statement :
Cub. ft.
The subsidence in chamber or well of the Chateau d’Eau during the 25 minutes,
the feed-main was under trial was 0.22 feet; this multiplied by the hori-
zontal area of the well, viz., 1002¢ square feet, gives 220528 cubic foct
for the waste during the 25 minutes, and the rate per 24 hours equal to 1,270 2
Deduct wasted at Mr. Picard’s service wieioiomnessininenrnesniinin, [T 49500

Remaining for amount of leakage..........coivecniiiiinannnnnnns TT5H24
Equal to 4,5:3157 imperial or 2,709%) wine gollons a day.
If the service at Mount Pleasant also discharged water during the trial, we
are to make a further deduction, 88y ..eviv veeee ST erirerenbernaane censneees 40024

Leaving for the net lcakage per day..... 375
Equal to 2,343 7" imperial or 2,505>Y wine gallons per 24 hours.

This result, considering the great pressure under which one-half of the T}
miles of feed-main is subjected, may be considered entirely satisfactory. In all
our caleulation here no allowance has been made for waste arising from any
cause on this pipe between the Chateau d'Eau and the well at Mount Pleasant.

Lorperiment when supplyinyg the whole city over Grand Allée chemin summit. —
Oct. Z2ud.—Under thiz date, and immediately after testing the tightness of the
feed-main, when most of the strect mains were empty, or nearly so, the supply to
the entire city was turncd up De Salaberry street and over Grand Allée sum-
mit, where the prade of the 12-inch pipe, as it is laid, is about 16550, feet below
the fountain head at Lorette.

For 43 minutes duriuy the continunance of the experiment the di-charge
from the Chateau d’Eau we!ll was found to be a constant quantity, and the rate
per 24 hours 365,158 cubic fect—equal to 2,275,700 imperial or 2,7:1,571 wire
gallons. '

Sufficient at £0 ilﬂperi;d or T4 wine ‘galls., per capita, for,.. 37,923 inhabitants,
o : « A ¢

6w e 45,575

~ For the purposes of the succeeding experiments the following approzimate
Talls of Statistics bas been formed from the best information at hand; nich of
it is agsumed ard must be consulted with considerable allowanea for error.  But
as it hus been veed in our computations, it is consgidered propet {o introduce it
here :— o
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APPROXIMATE TABLE OF STATISTICS OF THE QUEBEC WATER WORKS.

Number of |Famili . . ¢
No. of PR W o vt g i R o i s e i g o g
Description of Division. of 1208 o persons supplied | persons supplied frequu‘e or dif- [required for each
Btk s | Cociiaes o faged on with water in _|ferent purposes in Division in Imp.
F Tnstitutions Corrigan’s count. the City. Tp. ghﬂlls. per 24 gallls]. per 24
2 2 ours. ours.
BeIVICes ..eresasecsassercerenicns sooslossassenroenees 122 5 7
jHorses................ S e o 4,00
Tovvvesss Weost of Crown street ..ovseeeissssvessanns 3 98 Tanneries REsper 700 133.900
2 Water depdts...... ... ) IR = S e | '
A o 773 865 4,325 4,325 259,500 | )
Marine Hosplta.l voé sedvess) saresesassnsenessanes] monssave g 3’8
- sesrssssa saseranes ssne 230 13,800
4,400
2verenees | Bast of Crown street...cocveees isisaasas Al S SBID yards § -
8 TANDOTIER /3 resvcensvssssssnsesssats }g'ggg ] i
Steam engines. ...... 760
[ 2 Breweries e
o N ;%’ggg
HOYEOH .iseasiareess ‘11’600
Steam engines... ]3’400
3.0 |St. Paul & St. Peter sts., or Peter’s ward{ Cabinet manufactories 1,500 | - 119,406
BIOWOIY sasscsen ol sosssisavers 6,000 g
Flour Mill...... 1,500
 Sugar reﬁnery.. ...... 1,500 ' )
g - Services....... s 72,30
4,10eeeee|Champlain street..oiee comersisnn s S ‘]’3:3 2 73,800
( Services «.... 5
! Horses.. gt ‘
. 5 e sesvssses 200
5 1eseeeess | Mountain Hill.oiueuiens i Bishop’s palace ______ 1.500 : 20,900
%gnrl{ament House.. 3:000 J
EIViCes cicessrees 56,700 1|
> HOrges cossssssonsas v sptasilese mucansbonji MRS UDKTDI oiciie 1,000 | |
6 ...eooes Palace ward, East part ..... { Ln.ve}l e 6,000 } 69,700
| Seminarye.ceomninsss 6,000 ! )
{Servxces ey 20,100 | )
HOrBeRusisescavassosaos 400
7 veeeness | Palace ward, West poinb.c.cceieiinsns ...{ et s 12,000 } 62,500
L éiote}—Dleu. .......... 30,000 | J
. BIVICeS cecures oo 21,300
Horses.coeee voues 5 400
8.:vee0ees|St. John’s ward, East of St. Augustin st.{ Water depot... 3‘\,0‘10 ‘r 53,200
Normal School . 1,500 I
9. ...oee|St. John's ward, between St. Augustin &% SEIVICES seeeeeernnnsnariarsnns 67,800 | ¢ ,

St. Claire R Horses ... 1,200 | it
10,000eeens!St. John’s ward, West of SL Claire strcetg ISIeorrvsl::s : .‘:u,;-;gg g 36,900
i 4 e ...|St. John street, East of St. Augustin, ]S:[ervwcs 48’?00 k

including Fabrique & Buade streets Sty o i e

a4 ** ( Jesuit EIAETAOKS +ra wosevs sisisissa]| sosbenpronsss] susaseass ausuvess R e 50 18,900 |)
12.. .ISt. John street, West of St. Augustin § Services w....ceveere saes 39,300
SETEEL vvvvs sosasrers cosrsease soe sasessarenses T OTE@Suus eesersarasresnnssnsonanane G0 [vevarerenneernsnnslonenenincnsnnen aue Sosvnkust 600 f 39,900
Totals for Lower portions of City.....ccvsrisersernns covvnseneee 1,350 2,364 2,580 12,900 15,945 1,080,200 1,080,200
JServices Aveesaes Arrre sy onvguast 6 7 2,100 |
Horses I, 10 |.. Sheassne SRR SHuAl] ee 100
13.........| DeSalaberry and the Protestant Home.. sttlllery, Savageau Sha. e KA 6,000 } 12,700
[Home §B3T17 1718 £ - DUCIRRPRIRPPPPPS ERPLICTTTRTIVETY L veises vessseses 4,500 1
( Services vuceeenes shes 330 105,600 1 |
Bt Y OTbGRIT WALH ssuss taseritzesavrsassssumnoovit ELOTBOR L selstsassinsasensomassrisianss ‘ 180 saeri s e Sreasetorart 1,800 J 113,400
| Convent Good ShEppard ---------------- S T L SR 100 6,000
[Servxces e ses eoa s 313 1 580 [ 1,585 9‘]’})82 }
HOTSeS eesessenes oo 160 Jeasvsssvssnsanasas cshubsR Suesssastivsesss ,60
: Garrison Hospitalu.weeessasns]oenn . | 300 18,000 | {
15,00eveeee|Ste Lewis WaTdieeeresesineesrmniesnnanesaesies 1 Courta Housep L5 " 2,685 100 6,000 | | 162,700
Ursuline Convent S et - 600 36,000 |
O R R 100 6,000 _
16....00o [ Girand Al160 CHEMIN ..ceusssssssss sonssvasenss § BEFVIOOE cvussssnacsnecssseressctemsans)srins 110 110 6,600 | } 6,600
R S e
Totals for the Whole City.eesewsesessesssusse consusisasnensnssiznees 1,700 16,390 F 20,710 1,375,600 1,375,600
By the Mayor’s prmted report for the year 1863, the number of scmces
S5 BLATOA. Dl <ssehinesentosennssonsiasan snatopses ssoceamsssssapntannesiesstsont 3 42 l .
Add serviceslaid down in 1864 ceisrnanarenene
PTTY e 217 K, Jusnes 4 srsapasiatares 1,385 il 83,100
Deduct Mr. Corrigan’s count as given at foot of above table.... 3,035 \ '
1,700 3,312 | 3,555 16,390 22,095 1,458,700 1,458,700
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Imp. galls,
If the above table was oorrect ag to the number of individuals who take
the water; and we assume 60 imperial or 75 wine gallons as a proper
allowance per capita, the 20,710 persons, stated in tho table, would re-
GUITE POT AAY worruriiiisciririreniiinesrossesses is ereressorss snnnenart vovessons sosnennns 1,242,600
And the various manufactories, steara engines, horses. aud cows, would
require & furthor allowance of c....civvivricense eeerence venrnenesricierers senne oee 133,000

Total supply beicg a daily rate per capita of 6642 imp. galls... 1,375,600

Quantity of water used by the whole city during 24 consecutive hours.— October
24tk & 25th.—This experiment was designed for ascertaining the total quaotity of
water cousumed in the eity during 24 hours, the lower and upper divisions receiv-
ing their supply as usual on other days. The gauge at the Chateau d’Eau, in this
case, was tended by two of the employés of the Water Department, who noted down
the reading of the gauge at intervals of fifteen minutes, commencing at six o’clock,
P. M, on the 24th, and ending at six o’clock, P. M.; October 25th.

The result of these gaugings shew :—

Mr. Keeffer
First—The avcrage rate per 24 hours discharge from Chateau made :—
CEANueices st snresess soenssernns vennresanne wennnensceines 408,391 48 414,456 c.fe.
Second—The maximum rate per 24 hours discharge from
Chateau 4'Eau ..........

Third—Tae minimum rate per 24 hours dischargo from Cha-

tean d’Eattiiciiiiniiiine reecrinnerinns serenn cevtnre berarrrecieeens 308,263
Fourth—The average do while supplying Upper Town.. 368,137 188
Fifth—The average do do Lower Town.. 417,680 897

These quantities, converted into imperial gallons,are shown below, with the num-
ber of persons the water would supply, giving to each 60 imperial gallons:—

Iwmp. galls.
First—The average rate per 24 hours..... 2,645,136 would supply 42,419 inhabitants,
Second—The maximum do do 2,697,040 do 44,950 do

Third—The minimum do do . 1,921,260 {8 32,021 do
Fourth—The average do do ;

for Upper TOWR woeeevecvnennetnrarensenns } 2,204,267 do 38,288 do
Fifth-—The average do do a

£0r LOWEE TOWD.r evvrrserrsrossseers s esses } 2,603,030 do 43,384 do

The table below exhibits the same quantities of water divided by the estimated
pumber of consumers, given in the table of statisties, who took the water on the
day the gaugings were made :—

First.—The average rate per 24 hours 2,515,136 imperial gallons, divided by 20,710
inhabitants, gives to each person 1229 imperinl gallons. . L
Second.—The maximum rate per 24 hours 2,697,040 imperial gallens, divided by
20,710 inhabitants, gives to each person 13023 imperial gallons. .
Third.—The minimum rate per 24 hours 1,921,260 imperial gallons, diviled by
20,710 inhabitants, gives io each person 9277 imperial gallons. .
Fourth.—The average rate per 24 hours, for Upper Town, 2,204,267 imperial gallons,
divided by 20,710 inhabitants, gives to cach person 11078 imperial gallons.
Fifth.—The average ratc per 24 hours, for Lower Town, 2,603,030 imperial gallene,
dividel by 20,710 inhabitants, gzives to each person 125 63 imperial gallons.

By referring back to the table of statistics we sce that the quantity of
water required by the present consumers, allowing sixty imperial gallons per
twenty-four houre to each inhabitant who now is supposed to take the water,
including its use for all purposes, based on the count of services in 1864, by Mr.
Corrigan, amounts to 1,875,600 gallons, while the gaugings just given above
show the consumption to be 2,545,136 gallons, a surplus or waste of 1,169,534
gallons or 85 per cent. more than what must be considered a liberal allowance
to the consumers. But allowing that Mr. Corrigan’s count which was made
by perambulating the streets and marking down all the services as he passed
them, being confident in his own mind of not missing any, was not correct, we
will add the discrepancy between his estimate and that derived from the office
of the Water Department, viz., 277 services equivalent to 1388 persons or an
additional consumption of 83,100 gallons ; making the whole quantity required by
the consumers, 1,458,700 galls., as shown by the foot of the statistical table, this
reduces the waste from 85 to 79 per cent.

* 2
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Imp. galls,
If the above table was correct as to the number of individuals who take

the water; and we assume 60 imperial or 75 wine gallons as a proper

allowance per capita, the 20,710 persons, stated in the tablo, would re-

QUIT PT AAY evrererartiiviriiueninies erevenaee cee sreeevnrens aronesers sevesssns sessresrs 1,242,600
And the various manufactorics, steam engines, horses. aod cows, would

require a further allowance of .........., 133,000

Total supply being a daily rate per capita of 6642 imp. galls..., 1,375,600

Quantity of water used by the whole city during 24 consecutive hours.— October
24tk & 25th.—This experiment was designed for ascertaining the total quantity of
water consumed in the city during 24 hours, the lower and upper divisions receiv-
ing their supply as usual on other days. The gauge at the Chateau d’Eau, in this
case, was tended by two of the employés of the Water Department, who noted down
the reading of the gauge at intervals of fifteen minutes, commencing at six o’clock,
P. M., on the 24th, and ending at six o’clock, P. M., October 25th.

The result of these gaugings shew : —

Me. Keeffor
First—The average rate per 24 hours discharge from Chateau made :—
d’Eau et e e e e eener enee 408,301 448 414 456 e ft.
Second—The ma m rate per 24 hours discharge from
Chateau A’Eau ..ocvvveveivniriceveeenn verens vee seene verrreeer e 432,760
Third—The minimum rate per 24 hours discharge from Cha-
tean d’Eau........... . rrrereran 308,263

Fourth—The average do whllesupplylngUppel Town.. 368,137 183
Fifth—The average do do Lowor Town.. 417,680 897
These quantities, converted into imperial gallous, are shown below, with the num-
ber of persons the water would supply, giving to each 60 imperial gallons:—

Imp. galls.

First—The average rate per 24 hours..... 2,545,136 would supply 42,419 inhabitants.

Second—The maximum do do

2,697,040 do 44,950 do

Third—The minimum do do ..... 1,921,260 4o 32,021 do
Fourth—The average do do ;

for Upper TOWD .vevcscsrcrnrverecansennnnes } 2,204,267 do 38,238 do
Fifth-—The average do do .

for Lower Town.. w.ccuuennnece. } 2,603,030 do 43,384 do

The table below exhibits the same quantities of water divided by the estimated
number of consumers, given in the table of statistics, who took the water on the
day the gaugings were made :—

First.——The average rate per 24 hours 2,515,136 imperial gallons, divided by 20,710
inhabitants, gives to each person 12290 imperinl gallons. .
Second.—The maximum rate per 24 hours 2,697,040 imperial gallons, divided by
20,710 inhabitants, gives to each person 13023 imperial gallons. -
Third.—~The minimum rate per 24 hours 1,921,260 imperial gallons, diviled by
20,710 inhabitants, gives to each person 9277 imperial gallons. . .
Fourth.—The average rate per 24 hours, for Upper Town, 2,294,267 imperial gallons,
divided by 20,710 inhabitants, gives to cach person 11078 imperial gallens.
Fifth.,—The average rate per 24 hours, for Lower Town, 2,603,030 imperial gallons,
divide. by 20,710 inhabitants, zives to each person 12393 imperial gallons.

By referring back to the table of statistics we see that the quantity of
water rcquired by the present consuwmers, allowing sixty imperial gallovs per
twenty-four houre to each inhabitaut who now is supposed to take the water,
including its use for al! purposes, based on the count of services in 1864, by Mr.
Corrigan, amounts to 1,875,600 gallons, while the gaugings just given ahove
show the consumption to be 2,545,136 gallons, a surplus or waste of 1,169,534
gallons or 85 per cent. more than what must be considered a liberal allowance
to the consumers. But allowing that Mr. Corrigan’s conat which was made
by perambulating the streets and marking down all the services as he passed
them, being confident in his own mind of not missing any, was not correct, we
will add the discrepancy between his estimate and that derived from the office
of the Water Department, viz., 277 services equivalent to 1388 persons or an
additional consumption of 83,100 gallons ; making the whole quantity required by
the consumers, 1,458,700 galls., as shown by the foot of the statistical table, this
reduces the waste from 85 to 79 per cent.

N 2
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Having no means at hand for deciding which is the correct count, and as We
cannot correctly distribute the diserepancy among the several divisions into
which the city has been divided for muking the experiments which follow, it
is proposed to adhere to Mr. Corrigan’s count. o

By taking the number of gallons given in the firet twelve divisions of the
table of stalistics, which embrace all the lower parts of the city as ordinarily sup-
plied during 194 hours out of the 24, we find that 1,004,200 imperial ggllpps
arc required per 24 hours for the 15,945 porsens now estimated to be supplic ! in
that section of the city, being at the rate of (77 sallons per head; while the
gauging show the rate per 24 hours, was 2,603,030 gallons', and for the 10} hours,
supposing this scction did not recelve any water du_l‘mg, the rewaining 43
hours of the day while supplyiug the Upper Town, viz, from 3.8 to 8, p.ar,
the whole quantity used was 2,114,061 or 152% gallons per head, 6,490 gallons
more than required. )

By adding together the four other divisions of the table, viz., Nos. 13 to
16 inclusive, we obtain the ¢uautity of water required for the supply of the
Upper Town, amounting to 205,400 imperial gallons per 24 hours, or 62 gallons
per head of the population of this section of the city, while the gaugings for
the four and a half hours, show the rate per 24 hours was 2,294 267 gallons, or
48148 gallons per head for the estimated population of 4,765 ; giving for the four
and a half hours a supply of 452,175 gallons, or 0028 gallons per heud.

RECAPITULATING

Wo have for the consamption in the lower porticns of the city during nineteen and a
balf hours 2,114,961 imperial gallons. Rate per head 132 %+ imperial gallons.

Wo have for consumption for upper portions of the city during four an a half hours
430,175 imperial gallons. Rate per head 1903 imperial gallovs.

Total quantity of water ordinarily used in the whole city during twenty-four lLou s,
supplying a population of 20,710 at the rate of 12289% gallons a day, 2,515,156
imperial gallons. Rate per hoad 12257 !

22 imperial gallons.

Series of experiments for showing the daity rate of consumption in Divisions
deseribed i the joreyoing Table of Sictistics— Oct. 27, Division  No. H
West of Crown Srrect—The supply to this small district, in Jacques (artier
Ward, was uvavoidubly like many others connected with another portion of the
city ; in this case, with the west part of St. John's Ward, and St. Joln's
street, west of St. Augustin street, including a few services in DeSalaberry
street; the supply to thesc parts, ss a whole, being first measured, Division
No: 1 was cut off] when, by a second measurement, data was obtaived for
estimating the quantity of water used in Division No. 1, thus :—

Cubie frck
. i K . por 24 hours.

Supply to Division No. 1, in connection with west part of St. John's
Ward, &e.onnniee Chevers ceereenaane e errere s e anas 220,215
Supply omitting Division No. 1 .., 106)9"9
. ,92

DIfFETENCE urrvreririiirers coiene viiet sesreessvvesteeen eesinnss 53,285
The above difference is to be increased by the cstimated volume of water ”
that leaked back from John’s Ward into Division No. 1, after it had
DEEN CUE O svovverrs ciueerers sorressrsirnren ssenensenerssrs oo oo creetrene s . 5,760

. o 59,046
Equal to 367,981 imp. or 441,695 wine gallons—sufficient fur 6,133 inhabitants, at 60

imp. or 75;, wine galls, per head. It did supply 1,695 inbabitants with 217 10
imp. gallons per head. -

By referring to the statistics we find the required suppl r2 \
this Division, to be 133,900 imp. galls.; which, dqivided bypi}zsypggulafichaougséggl
gives 79 galls. a head per day, showing that this Division wasted or used more
than necessary, 138 galls. per head, or that we had not allowed g suﬁicie{:t;
number of inhabitants who were supplied from the water depbts.
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Oct. 27th— Division No. 2, east of Crown street, including part of *t. Rochs,
Jacques Cartier, and St. Peter’s ward. The supply to this division was passed

from St. John street through the central part of St. Johu's ward.
Per 24 hrs.
c. ft. cub. ft.
The whole supply to these portions of the city was.. ..., 01,251
Defiuct measurement after cutting off Division No. 2.... e 236,908
This last quantity lessened by what was estimated to leak through
the stop-gate at foot of St. Augustin street into Division No. 2
after it was cast off ... ... erereenti ereectoraeeents reaes seserenns 10,000

226,908

. . Total...... TSI e e e 74343

Equal to 463,313 imperial or 556,124 wino gallons per day—suflicient for 7,555 per-

sons at 60 imperial gallons per head. It did supply 4,555 persons with 10171
imperial gallons per head.

By the table of statistics the required supply is showa to be 332,300 imperial
gallons, which, divided by 4,555 persons supplied, gives 72" imperial gallons per
helald, showing the water takers in this division each received an excess of 2878
gallons.

Oct. 3lst—Divisions No. 4 and 5, Champlain ward, and incivding all of
Mountain Hill strect, and part of Notre Dame street, but exclusiee of Nous-lo-
Fort street.—The supply to this division was passed over Grande Allée street sum-
mit, feeding only a few services in that strect, and through St. Lewis ward,
which was supplied, except the services along St. John, Fabrique and Buade
streets.

Cub. ft. per 24 hrs.

Supply to Champlain, St. Lewis and Grande Allée divisions ......., 276,623
Deduct water consumed in St. Lewis and Grande Allée divisions.., 233,607
Net supply to Champlain divisivu......... . 43,016

Equal to 268,080 imperial or 321,782 wine gﬂllons—suﬂiciun't'.i‘lm;.:{,.ﬂj.‘il inhabitants
at 60 imperial gallons per lhead., There were sapplied 1,510 perzons, each re-
ceiving 17498 imperial gallons.

Oct. 81st.—Duvisions No. 15 and 16, St. Lewis ward, caclusive of services fed
by the main in St. John, Fabrique and Buade strects—~The supply in this experi-
ment, like the last, passed over Grande Allée summit and fed a few services there.
The whole supply wag, including Grande Allée, 233,607 cubic feet per 2t hours
—cqual to 1,455,620 imperial gallons or 1,747,502 wine gallons—sufficient for 24,-
260 inhabitants. It did supply 2,795 persons, each receiving 5207 imperial
gallons.

Oct. 8lst—Divisions No. 14 «nd 16, Montcalm ward, and Grande Allée street.
—After measuricg conjointly the water used in Divisions No. 14, 15 and 16, St.
Lewis ward was cut off, when the water consumed was found to be at the rate of
122,360 cubic fect—equal to 762,560 imperial or 915,316 wine gallons—a supply
sufficient for 127 inhabitants at 00 imperial gallons per head. The estimated
population, 1,970 gives to each person 387%¢ gallons per day.

From the results of the three last measurcments given above we obtain the
quantity of water each of the divisions, scparated from the others, consumed,
viz. :—

Division No. 15.—8t. Lewis ward consumed 54,890 cubic feet per 24 Lours, equal to

342,117 imperial or 410,651 wine gallons.

Division No. 14. —Montcalm ward consumed 166,143 cubic feet per 24 hours, cqual to
1,035,420 imperial or 1,242,836 wino gallons,

Division No. 16.—Grande Allée, including waste from the feed-main in the country,
consumed 67,464 cubic feet per 24 hours, equal to 420,442 imperial or 504,666
wine gallons.

Making a total equal to the consumption, when all three divisions were supplied,
as a whole, 288,503 cubic feet per 24 hours.

The rates per capita would be—St. Lewis ward, with a population of 2,685, con-
sumed 1274% jmperiul gallons per day; Montecalm ward, with a population of
1,860, consumed 566t8 imperial gallons per day; Grande Allée street, with a
population of 110, consumed 3,32220 jmperial gallons per day.
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The last statement shows a consumption inversely proportl_onal to the number
of consumers. One reason for the comparatively small quantity of water used and
wasted in St. Lewis ward is undoubtedly that the houses in that ward, for the
most part, are provided with balleock cisterns, whieh, being soon filled, cuecke‘d ;,lhc
consumptiou ; the fact being indicated by the extra pressure on the I‘)mzon‘nettex t a(ti
was applied to the hydrant at the corner of St. Denis and Laporte streets, an
where the pressurc showed a head of water of over a 100 feet. i

The excessive consumption in Montcalm ward arose also, I apprehend, from
the great head of water that was on the open servwes,_Whether connected with
cisterns or not, during the trial, as indicated by the piezometer attached to the
bydrant at head of Lachevrotiére street, viz., 140 feet. This high pressure arose
from the freedom the water reached this division through the 1%-inch main dircct
from the Chateau d'Eau. ) ]

Ou shuttiog off Montealm ward we find the consumption per head of the cstimated
population on the (irande Allée chemin to be enormously inereased. In this c;w-
I am apprehensive that some of the stop-gates had been but partially closed or had
ot been shut soon enough to secure a correct measurement of the water usually
consumed or wasted in this division (No. 16). But for our purpose of obtaining
what the whole city, under the existivg condition of the Water Works, would
consumc, if an unlimited or an abundant supply were at command, it may be asg
well to admit the result of the Graude Allée experiment to stand as given above.

Nov. 83— Division No. 3, St. Peter's ward.—The extent of this divisif)n, f.rom
Sous-le-Fort street, to St. Nicholas st., including both streets, was supplied from
St. John street within, by the service main leading down Palace street, and by
the four inch main down Dog Hill—the water expanding through the whole of
Palace ward exceptiog the Bishop's Palace and services on St. John, Fabrique acd

Buade streets.
Ctub. ft. per day.

The supply to this division, including Palace ward and St. Johin street, oo
vreesians » s VOt i
292,407

Net supply to St Peter's Ward... i ciiniieiiinenannnn, 40,566

Fquad to 251,565 imp. or 301,939 wine rallons—suflicient for 4,193 inhabitan_ts at 60

imp. galla. per head. The population being 1,565 persons, each reccived 160724 imp.

galls. :

Nor. 3rd—Divisions Nos. 6 & 7, Puluce Ward—The supply to this Division
embraced the whole of Palace ward excepting the Bishop’s Palace and the services
on the lower sides of Buadz, Fubrigue and St. Johu streels, and was passed throuzh

St. Juhn street from Mount Pleasant.

n

Cub ft. per 24 Lrs,
The total quantity of Waler consumed in Palace ward and in St John,

Fabrique and Buade streets.. ....... Seerieertieereestarenes et s beens 202,407
Deduet cousumed in Divisions No. 11 and 12, or #aid streets......... RN 194,047
Leave for the net supply to Palace Ward Division ............ 48,360

Equal to 632,989 imp. galls. or 735,781 wine gallons—sufficient for a population of
10,216 at 60 imp. galls. per head. Tho estimated populativn being 2,180, «uch
person received 281137 gallons per head per day.

Nov. 8rd—Disisions Nos. 11 and 12, St. John strcet entive with Fulrique and
Duade strects.—This division compreheuds all the services on either side of streets
named from Mount Pleasant stop-gate well to the stop-gate at the top of Mountain
[1il} strees, ll the stop-gates on both sides these streets being close.l. It also
includes DeSaluberry street and the Home Institution.

The water consumed in this division was 194,047 cubic feet per 24 hours—
equal to 1,200,197 imperial or 1,451 423 wine gallons—sufficient for a population
of 20,135 at 60 imperial gallons per day each. The estimated p 'pulation being
1305, cuch reccived 6381 imp-rizl gallons per day.

The bigh rate of consumption this experiment shows agrees with what has becn
found to follow the contraction of the area supplied, as was the case when supplying
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St. Lewis, Montealm and Grande Ailée Divisions. In this case the piezometer ap-
plied to the hydrant at the Upper Town market place, indicated a pressure of about
295 feet head of water.

. Nov. 3rd—D/visions Nos. 8,9, and 10 St. John's ward, exclusive of the screive
tn St. John street.—The first measurement of the water supplied to this district or
ward shew a net consumption of 175,571 eubic feet per day; but not being entirely

satisfactory a sceond measurement was made as follows :—
Cub. ft. por day.

Supply to St. John’s ward, St. John street, &c........... TN v e 221,934
Deduct estimated supply to St. John street west of St.
street ivsccviiieniaine . . 724
Add estimated waste at water dep ,450
~— 06,174
Net consumption of water in St. John’s ward....o..... 165,760

Equal to 1,033,033 imperial or 1,239,970 wine gallons—sufficient for 17,217 inhabi-
tants at 60 imperial gallons per head. It did supply 2,615 persons with 3950%
imperial gallops per day cach.

By table of statistics the required daily supply is 159,100 imperial gallons, which
divided by 2,615 persons supplied gives 60%% imperial gallons per day, showing an
excess eash person received of 334 gallons.

Nore.—The discharges from the Chateau d'lan on this occasion wera :—
Cub. ft. per day.

. 236,974
236,974
230,192
230,102
230,192
226,664
220,796
223,072
eriment showing that
the cxorbitant consumption in this ward did not arise from filling empty pipes.

The results of the above experiments are recapitulated in the following table,
"avoiding a duplication of any of them, for the purpose of showing approzimately
how much water would be consumed by the entire city on the supposition that
everything connccted with the supply at the time of the experimcats should re-

main the same in the future.
SUMMARY OF THE ABOVE EXPLRIME

Nov. 3, at 0.15 p.r. ...

=

Number [Quantity of water supplied to each Supply to each person

. - ivigion 1 y of 24 hours. er day.
Divisions. Sgl[]'g)selfp‘ Divigion in o day o u P ¥

plied. Cub. feot. |Imp. galls.;Wino galls.|Cub feet.| Imp. galls.|Wine gll.

%}V;l’%“m};‘; :{r"e'e'é'"s 1,695 59,046 | 367,981 | 441,605 |eeen v | 217,10
‘éi‘j;iggrﬁ‘;ﬁ;;t g 4,555 TL343 | 463,313 | 556,124 .o 101,71
Div. Nos. 8, 9, & 10..2

5 i, : 30,970 {.iiiveiniee 393,04
St. John’s ward...... 2,615 165,760 (11,033,033 1,239,970 2

Divisions Nos. 4 & 5 1,540 43,016 265,080 321,782 174,08
Champlain ward...... '
Divisions Nos. 6 78| 16 98,360 | 612,989 | 735,784 | ....... cei 281,19
Palace ward....voees

Division No. 3.. 1,565 40,366 | 251,565 | 301,959 |.....c.... 160,74

St. Peter’s ward........

Div. Nos. 11,12 & 13 : 3 63810
St. John stréeb, &e.. E 1,895 194,047 ( 1,209,197 | 1,451,423 e 38,1

]s)tmfie:vniaN;;r?"""' g 2,655 54,806 | 342,117 | 410,651 Joene
ﬁ;";:mml";n:g : ; 1,860 { 166,143 | 1,035,420 | 1,242,836 |w... ..o b 55608
gi;ilf(ii? A}lrl%.elsq;‘ee . s 110 67,464 | 420,442 | 504,666 | ...........| 3,322,20

| 20,710 963,441 | 6,004,137 | 7,206,890 |............ 289,91 'average.
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Having by the foregoing experiments ascertained that the estimated 20,710
inhabitants would consume 6,000,000 gallons per day if not controlled by some
stringent law or otherwise, we procced to show by what arrangement of ?eed-
wains a further supply than now cnjoyced may be introduced into the city from
the fountain head at Lorette. It hus alrcady been mentioned that virtually the
present feed-main, originally 1% feet diameter, had been so aﬂ“cctg(isby mcx_"ustatxon.
that its discharging power now was ouly cquivalent to ove of 2% feet dlametel"i
aud as mo mechanical application to the interior of a”cast-lron pipe can be Fsu
without producing a similar reduction of its “ calibre,” and as we know o dpo
chemical efficient remedy against oxidation, 1 have in all my computations of dis-
charges through such pipes made allowance for incrustation. )

Ly the instructions of the committee, I am directed to base this report on th
supposition that 100,000 inhabitants are to be supplied, but no limit was stated] as
to the quantity of water they would require, and I am left to recommend what
that supply should be.

Areangoment No. 1.—Owing to the great head of water to which the feed-
main weull be subjected in its passage across the valley of the St. Charles, and
the conscquent rapidiy-increasing cost, as its diameter shonld be ieereased, and
the great damace a large pipe might cause in the valley in caze of fracture, 1
have assamed for my present purpose a pipe of =% fect or %\ inches culilre,
suprosed tu he reduced by imcrustation to vae of 21 feet.  Such a pipe would
deliver at Crunde Alde summit, opposite the Riding school, 5,159,020 1}{1pgr1:|l
eallons or 6,164 530 wine wallous, with & pressure at the summit of 9970 feet,
supposing it laid at the same Jevel or grade the present 18-inch pipe has at
that point. By reducing the pressuve to 16 feet above grade at the summit,
which is the same thing as calling the Zead and fi/] there 140972 fee{; belo.W the
dam at Lovette, the discharge through the saiae pipe over the summit or into &
reservoir, it onc should be comstrnetald there, would be incressed to 7,715,091
imperial or £,206,572 wine « <. a supply at 60 jwperial gallons per head. per
day for a population of 129,055, and adding to this what the cxisting 1+-inch
feud-main would convey to the sume point under the same head and full; viz,,
2180002 dmperial callons, Tobtain o total of 9,926,053 imperial allons, a supply,
ab GO tmperinl wallons per head per duy for 165,435 inhabitunts, or 6572 per cont.
mwore than the above summary of experiments show was consumed and wasted in
the whole ciry at the time of our iuvestigation.

Avivengement Voo 2.—To save immediate cost, we will suppose the 2%-inch
teed-main fuid only to the westerly end of Avazo strect at the fuot of Savagean
Hill and theve upited to the present 184peh feed-wain. By such a chunge the
above-mentioped 5150020 jrierial gallons of water would then flow over
Grande Alde ~ummit with 16 et pressuve; the total distanee from Chatean
d'Eauheing 43,815 feet, of which 39 047 feet would be a new pipe of N inchos,
and 1793 fect of the old 1S-inch pipe nyw in use. In case the 28-inch main
was luill down only to Arago street and there counceted with the 18-inel now
in use up Savageau Hill wnd throuch De Salaberry street; the other part of the
18 inch main from Lorette heiug thus detached shouwid be continued by new
jpipe along Arago street to the head of (rown strect) where, under a head and
tuil below the dam at Lorette of 14072 fect, or at a height above the latter street
of 277 feet, the distance from the Chateau (' Fau Leing ussuwmed at 42,450 foet,
it would discharge 2.216,540 iw-erial gallm Adding this to what the com-
pound feed-main wonld convey to Grande Allée summit wnder 1he 14052 head and
fall, wiz, 5,139,020 fmperisl gallons, makes the total supply by this crrun -
went 7,556,450 imperial gallons, sufficient for a population of .122,(507 a2t Gl
gallons 2 head per day, being 2252 per c-nt, more than the summary table shows
the city to have used during our experiments.
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Arrangement No. 3.—The third arrangement of feed-mains consists in
laying down a 28-inch main from the Chatcau d’Eau to St. Johu street at foot
of De Sulaberry strect, which would discharge there, under a head and fall of
77 feet, distant from the Chateau d’Eau 40,709 feet, 5;75%98% imperial gallons;
the prescot 18-inch main to remain as it is, except connceting it with the 28-
inch pipe at Mount Fleasant, where the 18-inch would discharge a further amount
of water under the same head (77 feet) and distauee (40,799 feet), viz., 1,621,783
imperial gallous ; total supply delivered at the junction of St. John and De Sala-
berry streets, where the pressure ou the pipes would be about 169 feet, 7,381,020
imperial gallens. This supply would give 123,017 inhabitants 60 imperial gallons
each. The above 5,754,257 imperial gallons conveyed by the 28-inch main to
Mount Pleasant, would puss on through the 15-inch main to the summit of Grande
Allée, where it would flow over the summit with n pressure of 16 feet above
grade of 18-inch pipe towards St. Lewis ward, or into any reserveir provided to
receive the water on cither side of the summit; the loss of head therc being
150 feet or thereabouts. 'Yhe other portion of the wupply, viz., 1,621,783, would
enter the 14-inch main now in ure, leading down St. John street into the
heart of the city.

rrangenent No, +.—2As considerable incrcase in the supply to the ecity
would arise by increasing the capacity of the feeding-maiu at Lorette, as far
dowi the line as the head «f the Misere roud, where the pressure would not
require a pipe ol extra thickuess, I will propse in this arrangment a 5d-
inch-main to be Iaid down from the Chateau d’Kau, alongside the existing
18 inch wain, for a distance of 4550 feet, where it would be reduczd and
joined to a 28-inch main, that should be laid down theuce to Mowre Pleasant,
at junction of DeSuluberry with i John strect; wt the latter point it would
connect with the 13 and Il-inch main now uzed fur supplying the city by way
of DeSalaberry and Grande Allée str cts, and down St. Johu street. Uhis new
line of wain, completed as ubove speeified, the existing 18-inch main now in
use, between Arago street and Mount Pleusant, would be taken up auvd relaid
along Arago street, towards the head of Crown steeet, to the extent the pipes
would lay, more mew pipes to be proenred for its cxtensiom to the head of
Crown strect, where it would feed the several large service mains that radiate
from that point. This arrangeieut of an iudependent 18-inch fecd-main enter-
ing Jacques Cartier ward, would make it quite practicable to furnish an indepen-
dent supply tv a lurge district, consisting of the lower portions of the city, say all
below the bluff, excepting perhaps Champlain ward. The higher wards to
be permancatly cut off from this supply, cxeepting on the oceurrence of fires.
Champlain  ward could probably be better supplied through the Upper
Town, and by a new pipe that should be laid down from Grande Allée, in the
direction of the Cuve, above the Mariners” Church. By this plan it would be prac
ticable to throw into the eity 8,000,000 imperial gallons, and t'e whole of the
water delivered (if not drawn to wuste) at levels ranging between 113 and 122
feet below the surface of the water 1n the Chateau d’Fau. This quantity of
water would be distributed as follows :—
Tmip. galls, pes 24 hrs.
The 18-inch independent feed-main, from the Chatean ’Eau to the head of
Crown street, with a length of about 12,430 feet, and under ahead and
fall of 122 feet, would discharge.......ccvereres J
The compound fced-main, consisting of 4,550 feet of Sd-inch
36,229 feet of 28-inch, extending from the Chatean d’Eau to 3t. John
strect, at Mount Pleasant, would convey to the latter point 6,000,000
imp. galls., of which quantity the 18-inch feed-main would convey
up DeSalaberry street and along Grande Allde to its summit, a dis-
tance of 3,066 fect, where, under a head and fall of about 113 feet, it
would discharge ..... e 4,000,000

2,000,000

Carried OVEr.civs corverseasersrninnnes snersones srenrsons snnnensns 0,000,000
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Imp. galls. per 24 hrs.

Brought forward eeeeviiors sevmeeatoes sorainnnnssomses toiise snvavens 6,000,000
And the 14-inch feed%main, as now leid down in St. Jobn street, say 3,100
feet to its intersection with St. Augustin street, would dlscharg,e there
under o bead and fall of 122 feet below water in the Cbatean d’Eau... 2,000,000

Total supply to city, per 24 hours, bythis arrangement ..... 8,000,000

I will here state cwrsorily, that, could the consumption be so nicely regulated
to the three different unconnected districts, into which thq three bragch
feed-mains would enter, each fed by its appropriate pige, and just consuming
its quota of warer and no more, as specifiel in the table above, the pressures on
the several pipes at the points numed below would be approximately as fol-
lows :—

Feet pressure.
At bead of Crown street, equal to & head of waler exceeding . 200

At intersection of St. Augustin strect with St. John strect, do do 200
At summit of Grand Allée chemin, about do do . . 38
At Mount Pleasant at foot of DeSalaberry street, do do . 168

Should more water be drawn than here supposed, these pressures of course would be
reduced, and vice-versa.

The following are estimates of the cost of laying down the feed-mains,
according to the four plans as described above :—

Head #all 1402 Estimate No. 1. Supply 9,926,025 Imp. galls.

Cost of laying down a single line of 23-inch pipe from Chutean d’Eau at
Lorette to Grande Allée Summit, according to arrangement No. 1.

frems, Quantities, Pr({f: n Total amount.

Changes required at Chatean d’Eau for S cts. l A eta,

admitting new pipe to well......... veveeres lrerrnrasisasnrnrnes [orrieeevenes |ierrenoe crernnnns H00 00
Laying down thin 28-inch pipe from Chat.

&’Eaun to near head of Misére Road...... 4,550 ft. 1) N 24125 00
Luying down 28-inch pipe of medium thick- i | '

ness in extension of the thin pipe to near | :

Bodard™s i cirsees sirrees sevecinenns 12,000 « |
LEreeting astone bridge at River Desmires. .. A

Stop-gate and well (28-inch pipe at do )
Stop-gate for scouring pipe  do do

Laying down 23-inch thick pipe in field ‘

near and helew Bedard’s barn to Mount |

!

1

Pleasant 10 citye soeniieicniincerinennene aon

Ftop-gate 28-jueli at Riv.St.Charles & well
8 *¢ scouring gate do do

Stone bridge across Riv. 8t. Charles, say..l.............

Layiug 28 inch pipe of medium thicknessin

DeSaluberry street and Grande Allée tu

231,081 60

55,000 00 : 55,650 00

.~_uu|mit 1 24,987 90
28-inch stop-gate at Grand Allée SUmMMite.).vevverveennenonuii ], L i o 9
Special castings for the entire lengthoff | 7777 (e 550 00

PIP8 i v e e rveeaeees
Air valves along the line of pipe.............}... 120 00
Laund damages if line is changed at River 7z 00

St Charies s senevenennee e i v 2,000 00

A “y
Contingencies.. vewur evers|ovs cvveres ool $473,236 50
Total cost of a siugle line of 28-ineh| |7 e 30,263 50
fred-main.......... .
$503,500 00
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Head and Fall 14972 .  Estimate No. 2. Supply 7,856,460 Imp. galls

Cost of laying down a 28-inch pipe from the Chateau d’'Eau
and an 18-inch pipe through Arago street to Crown

ito Arago st.,
street.

Ttems. " Price in
Quantities. cts.

Total amount.

$ cts.

........... LI ETTRTYPPRPPYTToN

Changes required at Chateau d’Eau.........

Laying down a 28-inch pipe from Chateau

d’Ean to commencement of curve at
Arago st., viz.:

Thin 28-inch pipe

Medium 28 ¢« =« |

4,550 ft. 7 50 34,125 00
12,0600 « 815 97,800 00

ThiCk_ 28« O, 22,400 « 10 40 | 232,960 00
Loying an 18-inch new pipe from com-
mencement of curve on main line 3,500 ft. 5 95
through Arago st. to head of Crown st... z ! % 20’82.5_2
Specified works at River Desméres as
stated in Estimate No. Leueevens weiiinlueinonnenie 5,650 00
Specified works at River St. Charles as
stated in Estimate No. Le.cuivivicnn|eevrenvinimren s .1 55,650 00
Special castings, air valves and cocks...... l 5v’s. | 32 00 160 00
Branches on main line......... . 12 pa. 8 25 100 60
do do Arago street........... 15 « 6 00 90 00
18-inch stop-gate at West end Arago st.|...... woovesernsss|ovrnnnnnnnnn 335 00

Extra work making connection at Arago street, &C., &Cuvviiiirs vovreiveriverenerinen,
Land damages if line of pipe is changed at River St. Charles...,e.cssssrersesse,oess.,

Contingencies.........vvereunnene.

Total cost of the works proposed by second arrangement. .........

$ cta.
300 00

385,710 00

61,300 00

685 00

105 00
2,000 00

$450,100 00
27,900 00

$478,000 00

Head and Fall 150 ft. Estimate No. 3. Supply 7.881,020.

Cost of laying down a 28-inch pipe from the Chateau d’Eau to St. John
street, Mount Pleasant, at foot of DeSalaberry street.

Items. Quantities. Prxf in Total amount,
$ cts. SO ots.
Changes required at Chat. d’Eau as before!........cocccenvenns [onvias sovss]iovinn vevnninne 300 00
Laying down 28 inch thin pipe......... l 4,550 ft. 7 50 34,125 00 .
do 28 ¢ pipe med. thickness... 12,000 « 815 97,800 00
do 28 ¢ thick pipe to Mount
............. 24,229 « 10 40 | 251,981 60
Pleasant. s 981 60 $83,906 00
Bpecified works at Riv. Desmeéres as before.|......ccoveuueens o[ ernenneneen 5,650 00 } 61.300 00
r do do St. Charles do  [ueeeereeren seeen [ PO 55,650 00 ’
Speoial castings, air valves and air cocks.. ...cccvmivrmmaen[ennnicnnnns igg gg
Branch pipes....ce.ecarensiiesnns evaantrvastoanees trevireec s reses | seeens veunes 1 200 00
Land damages if change of line is made at 2.000 00
River St. Charlessi. cime cooe corvenesssnases srarsarenarrsene y
Extra work making connections at Mount 123 @
Pleasant, &Cu.cvuresiiisenrnerrsescsesrionnae oo [ snnrsrecriovvensesfvoeinsans N N
$447,800 00
Contingencies. s veicerrireatenne eessreresarene [P IR 28,110 00

Total cost of the works proposed by the

e casgeanreees ver

third arrangement....cevesssereeomsnesscssins]oeneniomienniens

$476,000 00

3
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Head and fall 113 to 122 feet. Estimate No. 4. Supply 8,000,000 imp. gails.

Cost of laying down a conupound pipe of 34 and 28-inch from the Chateau
d'Eau to Mount Pleasant, removing the existing pipe between Arago
street and Mount Pleasant and relaying it along Arago street to the
head of Crown street.

. . Price in Total
ITEMS. Quantities, cents. amount.
$ cts. $ ots.

Changes required at Chateau d’Eaut.iiveeeecnvnnes]vvsiieiesionsiinanloies voseefvenennees cerrraene 300 00
Laying down 34-inch pipe from Chateau d’Eau
to pear the head of Misdre road....c.ccovus vune 4,550 ft. 9 %0 44,135 00
Laying down thin 28-inch pipe from {
Misére road to the fields below Bedard’s barn 12,000 ft. 8 15 97,800 00

141,935 00
Specified works a River des Mares.... 5,650 00
do de do  St. Charles... 55,650 00
_ 61,300 00
Laying down thick 28-inch pipe from field :
below Bedard’s barn to Mount Pleasant........ 24,229 ft. D SU L 251,981 60
Air-valves aud air-cocks along line Je
Special castings.....ccoevieueies voriiiriesniensesvunns
260 o
Land damage, if line is changed at River St.
Charles......cconmeeenreverene sneeeesannns Y% PO 2,000 00
Extra work making connections, &c., &c...cvien]uververesrersense [ervnssvoreee|oovvrsn ion s 123 40
$457,900 00

Removing 1,829 feet of 18-inch pipe from Sava-
geaw’s Hill and Mount Pleasant to Arago

12 N 1,829 ft. 1 00(ciiiirennnenannn, 1,82
Extending 18-inch pipe in Arago street to the ’ 829 00

head of Crown streetu......cccceessrsvrensnrnianiens 1,671 ft. 2811 I 9,942 45
Contingensi $469,671 45

ONtINZENCIeB.teeiirs tuvts sernsenas sisssnerses sesnnies | seessnnne sereesane e EESRRERRNS 30,328 55
Totel cost of works required by fourth arrange-

IO ivteresssnieniisnsnenssanr sorsesnsensannsenassnesnas [EPR. voefien veeranssafsrceniens cerennns 500,000 00

From the above four Exhibits, which give the estimated cost ;
Water and the kead under which the v;iter would be rece()isx'é;biZt?u:thl::yitOf
according to the several Arrangements previously described, I presume theiY(,)
wo;lﬁl l;‘elino t.iiﬂiqulty in determining which if any should be aéopted.

e following is an approximate estimate I have ma i
to be located between the li\iartello Tower No. 1 and thedér(:’tf;serjlsﬁfe?l::ilzl;ﬁposed
the ground that was purchased by the City of Quebec and known as th n’PO?
letier lot. The estimate is based on one that was made for the Water De et-
ment several years ago, but made for one of more capacity to be covered ?pa{)-
brick arches and earth work, a plan which I unhesitatingly reco 3 );‘
ever one should be required. Its capacity is for 12,000,000 y allons. o

what may be considered sufficient for supplying the city two d;;;?erial gallons, or
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EsTIMATE of cost of erecting a covered distributi i
. ng R ,
long by 260 feet wide at top water—depth ofgvvatgjeézO;;e:GO feet

—_—
ITEMS,. Quantities. |Frice in|  Total
cents. amount.
Concrete floor and stone foundations for picrs 162,324 S
: ! s ieee, 3 c. ft.
Side walls in stono.... . 43,677 o, ft. ;g ?g’g}g g?
Brlqk w.ork, including p , arche <o} 198,738 ¢. ft, 40 ,
Drain }élpes of bux;int clay, 12-inch pipe..... 5460 ft, 50 73’;28 %g
o o 4 do ’ ; ’
Rough or cheap concrete on arches..... . 68 %Ol(()) ‘;L ft }5 HE
Earth work to cover over brick worl.. <l77}312 e ft:' i5 B o
Excavation, removing sods............. 151:500 c: ft. i 7’;3? gg
do  puddle ditch.c.cruiararsvennnes 76,912 c. ft. 3 256 37
do bottom of reservoir, part rock.. 143,896 c. ft 9 2,877 9
Embankment, exclusive of puddle wall, &e 952,334 c. ft. 1 o5y 51
Puddle wall in embatkmet..... v.............. 114,657 o fL. !l 1o 8
Hydraulic stone masonry for receiving culvert. y 1’225 3;
do do distributing do ... 3,719 96
Excavation and laying 28-inch pipe from re ’
Grande All€e .occoiiviriiiiicrinans vernernnis . 4,590 00
Stop-gate for 28-inch pipe and well. "550 00
Contingencies 10,638 80
Total cost of reservoir...........cocevvevniesvensecnnan e L §180,000 00

In regard to the necessity of a reservoir as a substitute for a double sot of
pipes, I do not see that one would assist in the least unless by shuiting off
the city during a certain portion of the night to be opeuned in the day time to
aid the general supply, to turn the present feeding main into one would uot
fill it; the water would run out as fast as it cntered with a considerable loss of
head into the bargain. In the night, in case of fire, the street mains would be
all empty, and a long time would elapse before water could be had where wanted
most.
Tt is important that all the street mains should be under pressure at all
times, that no delay may occur on the outhreak of a fire.

T do not see therefore that a reservoir would be of much, if any, use under the
present circumstances. Another pipe is the only sure rcmedy, and I therefore
recommend one to be laid down that should have a calibre of at least twenty-
eight inches as given in the cstimates. Such a pipe laid, I have no doubt but
all would be satisfied with the resuli; provided, in addition, that the city
authorities should call to their aid some of the most influential of the ecitizens who
should form themselves into societies who would seek out and try to influence
those who allow the water to be wasted, and if any law could be brought to bear
upon those offending, to report the offenders to the Water Department. This
course was taken by the Boston Water Department last year, and the result
was most encouraging. It should be mentioned, howcver, that the laws here can
be applied with effect upon the water tenunts who are wilful or negligent in
the use of the water.

I have the honor to be, Gentlemen,
Your very obedient servant,

(Signed,) GEo, R: BALDWIN.
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