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FOR 

3ncreu5ing tOe SUJlI) [t) of lUater 
TO THE CITY OF QUEBEC, 

NOW INSUFFICIENT FRO:'! EXCESSIVE WASTE AT THE ::;ERVICE PIPES AND 
ELSEWHERE WITHIN THE CITY. 

To His 11'(11'81111) the JJla!lor, D. Me a Ii', and J. B. PrunectU, E''''Jllires, of 

the Joint Committee of the Fire Insurance Oompailil'8 and City 001111-
cil of Quebec :-

GE~TI,L\IE':-Having been requested by you" tQ report on the present state 
of the ,rater 'Yorks of Quebec, with recommendations how auy defects can be 
remedied ;" and to report Illy "views as to the mode of prcYc'ntin;..; waste," and 
whether" the present supply of water, if pruperly regulateJ, is ,~ullicicllt J'll' the 
city, and, if !lut, what I would suggest to be necessary, with the probable cost 
thereof; whether a " reservoir or a double set of pipes," the report t{) be based on 
a population of 100,000 inhabitants; I beg leave to offer the follo"iVing ,talemeuts 
as the results of my investigations :-

Concerning the present state of the Water Works, so far lIB I could exami[le 
them, I found nothing that indicated unsoundness, in;;ecurity or imperfectness 
beyond what ought to be C'xpected in a work of the kind, constructed, as it was, 
some ten years ago. The IS-inch feeding-main from Lorette to !lIount Pleasant was 
testlld 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 oxidation; this 
was to he expected as at the time the pipe was laid down there was no known 
remedy against such a result; 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 
tLe 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 inform2d, throughout the Northern States within the last six 
years. It w~s applied to the Brooklyn pipes where cast-iron W3S generally used, 
and at Charlestown where the 30-inch forcll-:J::ain and the 24-inch feeding-main are 
of iron. Therc is somc uncertainty as to tho duration of" this varnish-it will 
probably protect the pipes for some seven or eight years, but not much longer. 

Tile effect of the incrustation on the IS-inch feed-main, as laid down from the 
Chateau d'Eau at Lorette to Mount Pleasant, appears by our experiments to have 
been, to virtually reduce the calibre of the main from 1.50 ft., its original size, to 



1.28 ft-that is, comparing the discharge computed on a straig~t and smoot~ p!pc 
of uniform section throughout its length, free from all obstructions except. frIctIOn 
of the water against its interior surface, with the discharge, as ascertalD~d. by 
gauging the water, at the ehateau d'Bau, that actually flowed through the eXlstt~g 
pipe under a known head and fall, using the same formula and head and fall ID 

mukiD'" the comparison. This comparison shows the pipe now in use to be of no 
more ~alue a3 stated above, than one of 1~ foot diameter, clean, straight and 

, 100 

slliooth, ,11Owin a a loss or difference of diameter of a =- foot, or 2 ~ inches. 
c ~ 

If there were no other way to account for this reduction of the discharge than 
the incrnstation, the experiments wOl1ld show that t.he pipe had actually an in· 
crustation of 0.11 ft., or 1 5 inch thick; but, without doubt, several otlj('r cau.'c.' 

16 
do exist, such as eccentric joinings, irregularities in the alignment and curviturr." 
enlargements of bore at stopcocks and air-cocks, and possibly heavy substances like 
stoncs 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, although an attempt was made, could not be thoroughly scoured 
for want of a sufficient supply of water fit Mount Pleasant. 

In all the computations we may have occasion to make on the subject of supply, 
a, illlilar reduction of the diameter of the pipes will be made befure computing the 
discharges, not regarding the pu,;.,iJ.Jllity of' keeping the pipes clear of incrustation 
many years by the modern practice of varnishing with prepared coal tar. 

This filling up of the pipes by oxidation in the form of tubercles, more or less 
hollow, extends throut;hout the whole system of the distributing pipes withiu tl,,' 
city j and is, without question, one of the principal causes, why, in case of fires 
occurring in districts supplied by the smaller pipes, there is sometime:! found an 
insufficiency of water and pressure at the hyclraut.i, greatly increased of course by 
the F>,'esent practice of the tenants leaving the water running from their services. 
\\' ere this waste of water controlled by some stringent law or otherwise, I am of 
opinion its effect would be awarent. 

At the time the Water Works were commenced, 4-inch service mains were i,>~ne­
rally used tr)r the smaller mains both in Ureat Britain and the United States. 
Experience in England and Scotland at that time, had shown that the ;~-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 
~xtent was being taken up, and a 4-inch sub:ltitllted; the former failing to perform 
lts office by the 3ccuIDulutiu'1 of rust. 

Both at New York and Boston, then introducing w,,(.er, 4-inch pipes wcre bid 
down extensively for the outer or extremc branche.q of the distribution; but ill the 
more recent distributiou of water at Brooklyn, ~. Y., n'l service mail" Ie" than 
G inches have been laid of cast iron, and thcf'e have, it appears, heen coated with 
the coal tar varnish. 
. As varnish ~ay decay or wear off, and not eventually prevent the usual oxida­

tIOn, another kmd of pipe has been introduced in severn I cities in the United 
States, where the pressure is not 80 eXl)essive as at Quebec, which, if found to be 
as imperishable us cast iron, will be a valuable substitute for the latter in the 
distribution of water in cities generally; especially for all the ,mailer pipe~ of a 
system; but for the larger mains of 16 inches and upwards, it may not be found 
so well adapted. I allude to the "Hydra1llic Conclil Pipe" as laid dowu by 
t~~ "Je~scy City W~fer and Gas Pipe Company." This pipe is formed j,y 
h?mg Wltl~ H,rdrauhc Cem?nt. (such as may be ma~e at Q~ebec), a sheet-iron 
pIpe 't.II)Tl.~'Y nvett:d a],)ng lts Jowt, and when dry latd down lU the treDch on " 
~cd of. the same kwd of cement, eo~nec.tin~ the. pipes together with a wrought 
Iron thImble after the .man.ner t~e dram plpes at t~uebec were laid, covering the 
whole body of the pIpe 1ncludlDg the thimbles at the joints with the cement, 
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thus completely enveloping and isolating the shect-iron tube both from air and 
water; in this state, it is found by examination, that after being exposed i J the 
work 13 years, the pipes are perfectly free from oxidation_ About BOO miles of this 
ripe have been laid in the United States during the last 18 years. Its cost in th .. 
~tatcs is about f or 1 that of cail-iron. There can be scarcely a material better 
~alcul.1tcd for p1'0:"crviug the purity of \\'ater than the cement of which this pipe 
18 made. 

Can Ihe H!Jdnlllls at Qu,)" " be ilJlj,ruc,'( .?-This is an important question. 
In their preseut form, little it is ]J,·lic\'c·d Cau be done to in.:prove their efficiency, 
except to rewove allY accretion~ that cxiot on their interior surlilces and in the 
lateral or branch pipes that conuect thcm with the .' Ired mains; any important 
change would be attended with l'I,u,idc:ral,le expense. Should, however, it be 
deemed nl'ee"ary to make such a change it would be well to try a recent aUII ,ery 
ingeniolls inn'ution introduccd by the patentee, ;\11'. Lilury, of l'ill,bur:,:, Penll. 
HiR Hydrant is attached dircctly to the street main, gen"rally un the top of the 
three or four-way branches at til,· junctiou or inte)'""etiuu u1' twu ~treets, rising 
vertic:llly in a well surrounding ir, tu Ill'ar the surface of the pavement, the 
well being covered by a ca,t iron frame and movable "ircular c"Ycr D boul I:! 
inc·he,; diameter; the' vertical pil'e ha\'ing a diameter ,,1' some 10 or 12 inchc". 
fJJ'Iilling one castill": with the brauch itselt~ an,1 of ~OUl'.-e admits the water freely 
from all three or a\l four maillS, as th" branch may be one of three or four "'a)':', 
when u.-cll in case of fire" .• \ l:rl'~\" ,tnp valve closes the top of the Y<'l'tical pipe, 
capable of being furce,l down a~aillsL the pressure of the water by a scro\,;" lIftl'l' 

the copper hose-brallch,which ti,e firemen bring with thei,' engine, has been "ere'wet! 
to the top of the verl,;cal pipe. The h0sl'-brrtllch carrie; at its upper enu, fOllr to 
eight separate nozzles to ea~h of which a hose may bc screwed. Thi, Hydrant i" 
yet'y powerful and well calculatell for supplying seyeral engiues at a time whe­
ther hand or steam as the hydrant cannot easily be exhausted.'" 

The principal objection to the general introduction of' these hydrant, iutl) Qlle­
bec, arises from the difficulty there would be of keeping the snow and icc clear frotll 
the surface of the streets for a limited space aro~nd them; and perhaps {roUl 

------------_._-------- -----------~ 

* The following is "' description of a trial (If one of these tydmnts in !loston, 
which I witnessed, and is copied from C. L. Stevenson's Report on supplying the City of 
Lynn with water, dated September 1, leG·) :-" The advantages ari,ing from sud .. an ex­
cess of supply from tbe mains to tbe bydrant were so well sl!o,';n iu " trial made in lloston 
in 1863, that" brier account thereof i.' pertinent. After an exhibition of the po"ers ,,1' 
this hydrant at Brooklyn, I requested ~II'. Loury to send oce to us 8S n sample, and if 
possible, for triol. Ily the conrtesy of the Boston Water Board, anrl the Superintenrlent 
of the eastern division of the WaleI' Works, every facility was afforded for a fair trial of 
its merits. The hydrant, a 4-way 6-inch was located in Winthrop Phlce, near Frank­
lin street, at the intersection of two G-inch, pipes; a 3-w.y 6-ineh branch Leing taken out 
to admit of its introduction The 'pare end of the hydrant was closed by shutting tho gate 
therein. The del;"ery was therefore such a, could be obtained from eighty-the square 
incues of pipe area, lessened by such ncc:etion as has taken place in the irou j ~o 
that thc actual effcctiTc area would probal,ly not exceed 7" s'l.uare inches. 

" To this hydrant four of the most powecful of the steam fire-"ngines in tbe city were 
attached by 4-inch couplings. The indicated pressure on the water-gauge, before starting­
the en"ines, was 35 pounds. The engines were fired simultaneoulily, aud, at the eud of 
t wei vc 0 minutes, were throwing nine powerful streams of watu, sublie'lucntly increased 
to thit·leen. With the nine streams the pressure 011 the. water-gange was thirts-two 
pounds, and with the thirteen streams \V~s reduced to thirty po.unds; tbus, of course, 
showing an excess of pressure from the maID of tbat amount. ThiS result, so contrary to 
general expectation, was most satisfactory, in showing the advantage of tapping tbe mains 
at their junctions. 

"Upon thi, same line of 6-inch pipe were located several h,)drants of the usual style. 
To one of theae one steam fire-engine was attached. When throwing two streams the 
effect of eXhaustion of the hydrant was noticeable j and the interrnption to the stream, as 
ahQwn by tbe air-spaces, denoted tbat the engine wail draHing from the main." 
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the great pressure on the stop-valves in the lower parts. of the city, w~en .thr~c 
ohould be an abundaiJt supply of waLer atJl] concentratIOn, up~n the district IU 

which a fire happened. ProbalJly, however, by some meehaDlcal arrangement, 
fhis could be obviated. 

I would rccolllllleml a trial of :\ few of theBc hy,lrallts loea(,-"I where they could 
be u,o:,t easily ke],( accessible ill tile lhe wiilter .-c:t'on. It io contended by 
the patentee that such hydrants l11:ry be l,laL'c,l at dou.ble thc dl.,t~ncc apart ad­
vi~able fur the hydr:JiJt ill LfllLlllon me; ncverlhclc,s, It should ~ut. be forgott~u 
that the nearer the ltydrants are placed to each other, the less fnctlOn there will 
be III the flow of water throu"h the hose and less time eonsumed in getting the 
water tL) a fire,-two important cflr"idcrations which favor a multiplicity of 
hy.lrants, besides favoring the usc of short lengths. of ho~e to be kept IU pn vale 
buildings in all parts of the eity, ready to be used Immedmtely after the fir;,t alarm 
that a fire has commenced, either by a policeman or individual who may own 
the hose or have it under his charge, as has been recoUlmended 1,y .'-fr. )IcElroy, 
in all article recently published in the Juurllol of tIle Fruilldill lllsi/iulr. 'Where, 
alluding to the Brooklyn Fire :~ef\'icc, he observes; 

"From liltse note3 it appears tbat tbe average use of hydrants is about four per 
fire and tbe average lengtb of ho-c per hydrant somewhat less tball 450 ket, the 
ave'rage length of time for fires being 3 ;,\ \;ollr;, tbough the .ariations in such duration 
arc considerable, as are also the respecti,e 'amounts of damage. 

f' The use, as bere shown of about 1700 feet of huce per fi, e presents in resultant cHe53ive 
friction, a streng argument in favor of shorter interml. between hyurnnts, while it forcibly 
illustrates the superior effects "I' prompt service from irnl'r"Yld hydrants and sllOrt 
lengths of hose; and berein is contained the system of improvement which" better fire 
.ervice eYidently demands. 

/! Th~s improvement in our opinion, shoul-l consi3t ill the subdivision of the present fire 
districts of any large city, into small sectione, tbrongh which the average running tim~, 
from hose station to exlreme limit shoulu not exce,d three minutes, for a small, compact 
bose-reel and hand cart, wbieh two men could easily lIlanage; in addition, wherever 
it could conveniently be done, by a,rangement with public spirited house occupants, 
or insurance stockbolucrs, opposite hydrants, a couple of lengths of hose might be deposited 
in houses well known to tbe police and otherwise specially,lcsignateu as snch store­
houses; this need not be done on eYery Llock, but at interval, (f seveml blocks, eo as to 
control spaces not exceeding I :,00 feet in lengtb, and in soms localities the inter-space, 
might be greater." 

I make a further (juotation from the same article thinking it not irrelevant 
to the general objects of this report: 

"The value of water supply, for fire serl'ice, is one of the strongest argullIents usually 
presented for its introduction; an argument whicb gains force by careful attention to the 
disproportion between annnal fire loss and cost of water administration. It is not 
uncommon in city experience, tbat a single conflagr~tion should much exceed in pecu­
niary loss, tbe entire cost of an ample supply, or sbould be so mnch aggravated through 
defective supply, as to exceed brgely tbe cos! of proper improvements; and while 
annual fire statistics are counted by millions, expenditures for tbe preventive are counted 
hy thousands and hundreds of thousands. The loss by fire in Philadelphia in 186:! was 
$4ol),17G; the loss reported iu XCIV York, for the ,ix months enuing )by 31 ~t 1864' was 
$3,512,C96, or about one-ninth the entire cost of tbe original works while' tbe c~st of 
annual administrahon, exclusive of cxtension, was S.IOS,760; the I~ss at Cleveland in 
1861-3 was ;33~7,OOO ; the original cost of water supply bein.~ ;3.',50,000 and lhe annual 
a~minislr.ation, without extensions, $9,11 7; and cases of special conflagrations migl,! be 
CIted, whIch, as at Troy or Albany, sweep a larg-c part of It whole c;ty out of existence 
and are registered in the columns of millions. \\'I,ile" part of this article was being writte,,: 
tbe telegraph flashed an account acro.'s the wires of $750 000 loss in one ni<rbt 
on the American Hotel block at Buffalo, exceeding by $200 000 the c~st of her W~te; 
Works, on whicb property tbe annnal city tax alone, far cxce~d the whole annu,,1 expense 
of water administration." 

Except t~e acknow~edged (xcessi.ve use of the water, by the water-takers 
generally, I discovered httle that reqUired chan"in'~ or more care in the mana"c­
ment or manceuvring of the stop·gatea fvr distributing to eitch district ils 
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proportionate quantity of the water the present feeding-main is capable of bring­
ing to the city from tbe fountain head a~ Lorette. The officers of the Water 
Department appear well to understand their duties, and I am impressed with 
the conviction of their desire to serve the city faithfully. I would suggest in 
this connection a little more care at the water depMs in shutting off the water 
after a barrel has been filled. On one occasion, while observing the pressure 
near one of these dep6ts, the effect of the suJJen turning off the water, was 
made apparent by the sudden elevation of the water-gauge attached to one of 
the hydrants connected to the street-main feeding the depOt, from 40 to 80 
lbs. per square inch; such shocks do no good, and may, ill the course of time, 
cause leaks and possibly failures in some of the neighborillg pipes. 

Can the 'teasl" of /rui('r JI'om the san'"" pipes be 1n'evn/ted ?-'Vaste 
may take place from imperfect or worn taps, or from negligence, by leaving the 
taps open, thus allowing the water to r'ln cUlltinually to waste;' perhaps from 
design as a preventive again,t frost or for washing out the soil-pans and house 
drains. 

It would be well if there could be ~ufficiLnt water introduced into the city 
to allow of the continuance of this waste, as the climate is a maximum cold one, 
making it difficult, at lcast expensive, to guard tIle servie~ pipes distrib'lted 
through a hvUEc from fWEt; the effect vf W'lste-watcr in washing out the drains 
i$ bcucficial a.3 a sanitary measure. 

That a great waste docs exi:;t from the Eervices is shown by tho experimcnts 
which were carried out hit autumn, the results of which will 1'0 h0rein 
exhibited. There should be power in the City Government to cuntr"l this 
\';-;1;;(0, or to ~harge a proportionate price for what i" used over and auo\'c what 
was originally estimated to be bufficient for an individual, viz., 30 imp, galls. 
There are no fficehanical means by wuil'h thc supply can be cheaply ~:all:·:d t·, the 
citizens; thc meter is the be,t method we know of, and that would be costly, 
require frequent repairs, and be especially liable to become derangcJ by the 
action of frost. There is anolher inventiou calleJ J. 'V. Bishop's improved 
patcnt water prcssure rcgulatt)l', by which the pressure ou the scrvic~s 
conlJ be c'luulized throughout thc city, provided the head of water could be 
kept constant or at the salllO gcneral le\'(·I; but the inventor,is uot certain 
that he could apply it to a varying head; but this, like thc meter, w(luld 
also be liable to become affected by frost, anJ likewise expensive. That there i~ 
DO cheap mcans of controlling the wUfte of water we have conclusive evidence, 
from the practicc both in Do,ton anJ Ncw York, where mechanical means arc 
only used in gauging the supply to large consumcrs. 

It appears by a report. of t.bc D,,,tulJ '\\" ater Board for the year 1864, that the 
deficiency became so alarmin<' that the citizens were called upon by a circular 
to discontinuc the use of haul-hose, and curtail as far as possible the waste of the 
Cochituate waler, and at thc same time they decided to employ a suitable number 
of persous to examine all the water fixtures throughout the city, and to report 
each day at thc office any waste that lllight be discovered, and also all leakf. 
For the first ten days, which included about one-third of the city, there were 
reported 531 cnses where wat.er was runllin," to waste, and 13&8 cases where 
the fixtures were out of order and water was It·akin-;- on that account. The total 
numbcr of wnter takers entered for 1R65 was :2T,iJcl i j, 

It app"ars also in th~ report that the ayer:l,"'\) lhily supply fur the year IS6.! 
was 16,681,000 gallons (wine) pcr day; th,: Cit.y Bngineer reports that the 
average consumption for N ovcm bel' and Decelllber of the year 186cl was 2,000,000 
gallons less for the corresponding month of the prcvious year, a saying undoubt· 
edly attributable as he states to the care of thc cib::ens and extra excrtions of the 
Water Board and its officers in tracing out the sources of waste. In conclusion, 
I can only recolllmend, in the case of Quebec, similar measures as likely to 



ameliorate the deficiency, in case the introduction of an extra supply, by laying 
down another feeder, should not meet the approbation of the citizens. 

JIr;awl'Cmclll of thle 'juunlil// of water disc/wl'!jI.',l ildo the ('il,l;' when being SII}/i:"'uL 
in Ihe usual mClIin('l'. .Aha, the '1,wlItitifS required to slppl!J the (/ljTcTen! 
,lin'sioIlS of the rit!/, the wnter olill.'7 !luned cOlls(Cutivc~1J UpOIl ('ud! din's/ell 
isolated as j;u as pl'uLtica"ble from other cOlltiguous d,cisiolls ;-

Having prepared an apparatus in the Chateau d'Eau, by which the quantity 
uf water discharo'ed into the fecding main could be readily and accurately meaRured, 
sillJuitan"Ctu., ob~ervations were made at Lorette and in the city, with the assistance 
of .'11'. O'Dounell, Chier Eugineer and Manager of the "rorks; :\11'. C"rri.~au and 
other clllpl(Jy~s of the Water Department.. 

A, circulllstances made it convenicnt these measurements were continued from 
time to time, for ascertaining the quantity of water consumed in :2-1 hours by 
the city a& 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 anel fall, or in other 
w((rels, the dynamic pres,ure varying accol'c1ing to the quantity "f w:lter each 
di,trid COIJHlllJc,l, aud the yaryiu~' dimensions of the street. wains, through which 
the supply hud to flow. These di,i,iun, were larger or smaller accordint;' to the 
pl'"cticability of isolating them from the remaiudcr of the city by Illean" "f stop­
gob:s j the object beiog to :.,·('('rtaio how far tb8 waste of water was gClJeral or local, 
and if not general, in what part (Of the city" ,. should look for any leak "l' extra­
,'r.linary, heretofore unkn")wn, use or wast.e from services or otherwi", _lnd. 
at. tbe same time, knowing the number and character of the service", t" obtaiu 
an approximate estimate of the rate of cousumption per inhabitant in cach dis­
trict or division so subjected to experiment. 

TI",s," measuremcnts were necessarily of short duration, and purposely made 
without warning to the people, as such a course would probably have affected 
the result. At tbe be,'t, the gaugings of tha water consumed and wasted can 
only indic~te the amount approximately. Had they becn repeated several times or 
prolonged, the results (,f course would have been more satisfactory. It is con­
sidered, however, that what was done was sufficient for immediate purpose~. 

1 t i, proposed, in stating the results of the gaugings, to follow the oruer of the ~at(',. 
Ocl. :21sl, 186·!.-Gauged the water discharged into the feed-main from the 

Chateau d'Eau chamber, at Lorette, while supplyiug the upper part of the city, 
viz, St. Locis and 11IolI/calm IUlnl", as customary during a portion of the afternoon 
aud evening, by shutting off the water from the lower levels of tbe city, alonO" the 
lower side of St. John, Fabrique, and Ruade str<;cts; the ;'::in.~ing' being "'com­
W('Il<'l',j at 4h. 15m. p.m., and closed at -1h. SOm. p. rn. 

The rate of discharge, fur 2 ~ hOUf&, at -tho 15m. was .................... :~~1,S6,j cubi~ fcd 
do do do 4h.45m. do •.. : ................. :~i~I.3S5 " 

A Ycra~o do do ................................... , 380,625 I. I. 

E'I".I to ::.;;72.llg0 Imperial or 2,847,270 wine g.llons-a supply sufficient :;t 60 Impe-
rial gall(lll,;;;, for 39,5;)2 iDhabitant~. ' 

During this experiment,. as indicated by the piezometer, or water guagc, the pn:::;sure 
aLMount Pleasant was approximately......... ........ ..... .................. j;l..JS fcct 

Therefore, loss of head between Chateau d'Eau :tnd .Mount Pleasant ........ lIi;j.S2 

Total fall from Chateau d'Eau to tho dial-faco of the piezometer deduce'l 
from the authentic levellings in the office of the "Tater Dell:1;tmcnt .... ~.11.00 

" rr:he nUllJbcr of services within ~he range of this ~xperiment cannot be very 
dCUlJllcly state?, as an unknown portIOn of the supply 1S supposed to have passed 
the stop-gates lDto the lower parts of the city, supplying services tbere under a 
low prcssurc. 



For comparison with the above experiment, the following result, by another 
measurement, made of the water feeding the same district, at the same l13ur of 
the day (on 25th Oct.), and under the same or similar arrangements of stop· 
gates, &c. : 

II. M. 

~ 
4, 15 1'. 3!., ~ 

Rate of discbarge per 2·1 bours.... ......... 4 30" wns 408,264 cubic feet. 
445 " 

Equal to 2,544,340 Imperial or 3,054,030 wino gallons-sufficient, at 60 Imperial gal­
lons, per capita, for 42,406 inhabitants-the original estimate for Quebeo, or, at 30 
Imperial gallons per caplta, sufficient for 101,800 inbabitants. 

Oct. 22nd (Saturday).-Gaugeu 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. 1·'T. 

I 
At 2 00 ... 419,836 1 
" 2 10 ... 426,207l 
" 2 15 ... 426,207 

Rates of discharge for 24 hours........... "2 30 ... 432,754 Average 427,872 cnh. ft 
I "2 45 ... 432,754 J 
l "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, 48U,000 cubic feet, or 3,000,000 Im­

perial or 3,590,650 wine gallons. 
The gaugeu quantity would supply, nt 60 Imp. Galls., pe,. 071'" 44,442 Inhabitants. 

" H H 30" ., 88 884 " 
60 Wine Galls., 53:345 
30" 106,690 

It is estimatel that this average supply of 2,666,540 gallons per day was 
consumed and wasted by a population of 15,945 who inhabited the low"r portions 
of the city into which the water :Ilowed 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 167~ imperial gallons as tho 
rate per head per day-nearly three times more than it should be. 

The maximum discharge from the Chateau d' EdU, 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 4H,956 cubic feet 
per 24 hours were flowing into the city; this extraordinary discharge was, no doubt, 
caused by the mains in St. J olm street and lower parts of the city having become 
exhausted during the experiment just ended, by' which the supply to these mains 
had been interrupted. At another time, Nov. 11th, at ~Ih. 30m., there being a 
freshet in the River St. Charles, the maximum for that day wa~ found to be 432,:-1(1(; 
cubic feet, or 2,697,291 imperial gallons, while supplying the lower portions of the 
city as usual, enough to supply the above estimated population of 15,045, who were 
receiving the water at the time, with 169.16 imperial gallons per day. X 0 greater 
quantity of water can be thrown into the city than these maximums show, as the 
system of pipes are now arranged, supplied, as they are, over Mount Pleasant. 

The lea7cage of the feeding-main measured.-Bcfore testing the tightness of 
this pipe, the services leading to Mr. McCallum's brewery, at Savageau I-Iill, 
were closed, and there remained only two services where water could escape 
between the Chateau d'Eau and the stop-gate weH at Mount 1'Ica,unt. ex­
cept from leaks. One supplied a ball-cock cistern at Mouut Pleasaut; the 
other was a perpetual servi Je to Mr. Picard's stable at Lorette; the waste 
from the latter was measured and found to be 495£! cubic feet per day; the waste 
from the other service was not 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 cistel'll fed by the service in question 



may have been empty, and, on shutting the IS-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 -100~ cubic feet a day_ The leakage, 
then will be shewn by the following statement, : 

The subsidence in chamber orwell ofthe Chateau d'Eau during the 25 minute., 
tbe feed-main was under trinl was 0.22 feet; tbis multiplied by tbe bori­
zontal area of tbe well, viz., lOO~ square feet, gives 22~ cubic feet 
for the waste during the ~j miuutes, and tbe rate per 24 hours equal to 

Deduct wasted at IIIr. Picard's ,ervice .................................................. .. 

Remaining f()f amount of leakage .............................. . 
Equal to ·!)0:;r~2.. imperial or .:),7~1~)'!·~ wine gOllODS a day. 
If the Benice at Mount Pleasant also discharged water during the trial, we 

are to make a further deduction, say .................................................. . 

Leaving for the net leakage per day ............................ . 
Equal to 2,343~ imperinl 01' .::!,S05 -=~ wino gallons per 24 hours. 

Cub. ft. 

] ,~jO _:.!.~ 

4~5~ 

400~ 

375 

Thiel result, C'ol1:,ic1erin,',; the greD,t pressure under which one-half of the 71 
mil,s of feed-main is nd,jccted, may be considered entirely satisfactory. In all 
our calcubtion here no allowance hus been made for wcdc arisin~ from all Y 

cause on this pipe betwec::l the Chateau d'Bau and the well at Mount Plcaf'ant. -

E.'j'UIIII"1I1 ,,-7,(J! SIII'I'/!li",! the whole city ove)' Grand Allee ,.7,,'min summit.­
Oct. :':~lId.-Ullder thi" (late, and immediately after testing the tightness of the 
feed-main, when most of the ,trcct mains were empty, 01' nearly so, the supply to 
the entire city was turned up De Salaberry street and over Grand Allee sum­
mit, where the ,l!Ta,],' "I' th0 IS-inch pipe, as it is \aiel, is about 1(;::,,;0. feet below 
the fountain heal! ~t Lorette. 

F"r 43 minutes lhniu~ the continuance of the experiment the d i,'e lI:lI'~;<" 
from the Chateau d'Eau well was found to be a constant quantity, ancl the rate 
per 24 hours ;j:'ij;Iu~ cnl,ic fecl-equal to 2,~7\700 imperial or ~,7:: I.',',/! wine 
gallons. 

Sufficient nt (;0 imperial or ~.J-!1'-:-I- wine galls., pel' cup/tu, for ... ,~I.D::! . ..:: iuhabibnts. 
.• " I;U (, c. . ....• 4:)!~)7 j " 

" 10'",' ,the plllyn'es of th,> succee,Jin~ expcrillleuts the following appr,)::;im,dc 
J,dd" 01 StatistIcs has ])("'11 f"[,lIIed frolll the best information at IlClIlcl; 11I1lCh of 
It ~' ,lS.,umed avd must be (;')lIsnlteLl with con:;iJel'able allowanc3 for error. But 
ali It has been lFCI] iu our COluputatiulI.s, it is C'u/lsi,I(>rccl pi")1"'\' jl) introduce it 
here :-



.1 
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ApPROXIMATE TABLE OF STATISTICS OF THE QUEBEC WATER WORK 

No. of I Number NSuermvbl'ceers~f Fnmillie~ BUPrP·IEstimnted No. Or/Estimated No of I Quantity of water! Quantity ot"' water 
exc uSlve 0 rd' required for d'f . d f h 

Description of Division. of sundry. persons supp Ie persons supplied I. - re~~I~e .or eac 
Division IIorses. Corrigan's I - based on with water in ferent purposes m DIVI IOU In Imp. 

. t Instl·tutl·ons. Corrigan's count. the City. lImp. galls. por 24( galls. per 2~ co un . hour.. hours. 
- ------------------------- --_ .. ---- -.------ ------------ ------- ------- . 

I (Services ........................ .... ................ I' 122 139 695 I 695 \ 4 1,700 t 
1 West of Crown street ~ Horses .... .. .... ........... .. .. ........ 70 . ........ ......... ...... ..... ......... .... ... ............ ... ......... ......... .... .. 700 

...... ... .. ...... .... .. . ......... l23 Tanr:eries....... ..... ...... ...... ...... ........ . ...... ...... .. .... .. ........................ ........ .......... 1......... ......... ..... 31,500 133.900 
2 Water depots .......... ........... .............. . ................................................ .............. I ) 000 I 60,000 ) 

r Services ........ ........... ............ ....... ..... . 773 865 4,325 4' 325 259,500 ) 

I :Marine IIospital.. .. ... .. .... .... .. ......... ...... .......... ..... .. ......... ...... ..... .. .................. · .. ·1 '23() 13, 00 ~ 
Horses ................. ... ........... .. 1 44.0 ..................................... ·1 .. · .. · ......... ......... ........ ......... .... .. 4,400 

2 ......... East of Crown stroot .. .. .. .. ... . ........ ... .. .. { 3 Ship y. ~rds ................ "....... ...... ......... ...... ...... ...... ......... ..... ...... ......... .. ............... ...... .. ........ .... , ) ,000 

1
8 Tannenes.. .. ..... ............ ..... .. ............ \ .............. ... ............. .. ... ... ..... .... ... ... ........ .... ..... ......... ...... 12,000 J 
Steam engines ....................... ... ..... ........ ........................ .......... .......................... \.................... .... 12.600 

L2 Broweries ......................................... . .... .. ........ .. ...... ... ........ .. · .. ·1 .. ·...... ............... ........................ )2,000 . 
(Servicos......... .. ................ ..... ...... ......... 286 313 1,565 1,565 93,900 II I I J~i":,::: ;~g·i;;;: ::::::::.::::::::::::: ......... '." .. :: ::::::::: ::::::: :: :::: ::::: ::::::: ::: .: :::. ::::::::: :::::::::J:: ::::::: :: .. :::: ::::: +lH I 

' .. H.' St P.ul & St p,t" ,~ , ,, p,t,e, ""d I fg~¥:~~~:~~:,,:·::. ::::: :: ::::::::::::::T::::::::::: I ':'::::::I,::! ::l!! I J 

4 ......... Champlain street ......... .............. ...... 5 ServICes........ ......... ............... ...... ......... 228 241 ] ,205 1,205 1 72.:)00 ~ 
~ IIors.es ....... ........ ................. )50 ....................................... ..... .................. ,..... ...... .. . ........ 1,500 \ 
(SerVices ... ...... ......... ........... ...... ...... 51 54 270 270 16. 20 I 

5 M t' H 'll i' Horses....................... .. ...... ... 20 j ........ .......... · .... · .. · .. · .. · ...... 1· .... · ........ · .. · .... .. ..... ... .. .. .. .. ...... . 200 l 
.... ..... oun am I ...... ..... .............. ......... Bishop' I I 25 r spa ace ....................... ......... ... ......... · .... .... ·1 .................... · .. .......... ,.. ... ... ... 1,500 J 

l Parliament House....... .. .. ....... ...... .... .. ... ..... .... .... ....... .. .. .... ............ ..................... , 50 3,00U 
(Services .... .. ........... . ... ......... ...... .. ...... . 185 189) 945 945 56.70U ~ 

6 P 1 d E 0t part I Horses ...... .. ....... ......... ......... 100 [.. ....... ......... .... .. .. .... ......... ...... .. ...... .. .. .... . ...... .... . .... .. ...... J.OO U 
........ a ace war, au .... . .... ...... ... .... \ Laval I nstitution .... ............. .............. ............. ..... )..... .. ........ ..... ..... ....... ... ......... ] 00 /l .000 

l~emi.oary ..... ............. .... ........ I.. .. ....... .... ..... ..... ........ ........... ......... .................. .. .... 100 , O.QO tl J 
( Services .......... ". ...... ...... .. ... ....... ...... 62 671 335 335 2U, 10 I 

7 PI d W t 'nt : IIorses ......... .............. ... ... .. .. [ 40 I ...... · .. ........ 1 .. · .... · .. · .... .. · .. · ...... .. ........... .. .. . ................. ...... 400 I 
........ a ace war , es pOI .... .. ·· .. .... ·· .. · .. 1 Governmeot Barracks .......... . ... ...... .. ..... "........ .... .. ........... . ......... .... .. ......... ......... 200 I 12,000 r 

L Hote~-Dieu ................................ . ....... .. ....... .......... .. .... ............. ·1.. ............. .... ..... 500 I 30,000 ) 
. (Servlccs .......... .. ........... , ..................... , 621 71 a551 ::155 21,~OO I 

8 ......... St. John's ward, East of St. Augustin st. ~ ~o~ses ·d .... ·a·t· .. · .. · .. .. .. .. .. ........ · 1 40 .... .. ........ .. .. ........ ........... ·· 1 ........ .......... .... .. .. ............... 5"0'0'" I 400 ~ 

9 ........ 11 St. John's ward, between St. Augustin & jl ~!;~:~ss~~.~~.~:::.:.::::·:·:·:·:·: ·:·.:::::·:::: 1 ::::::::::::::: I :::::: '::':"~:i~: I:::::: ::::::::: ~:~~: .. ::::::: ::: ::: i;ii~:: II 1,1~~ 1 :~:~~~ { 

10 ......... St~~ o~~~:~:a:~:e;; e~·~~~·~~:·~~·~~~:· ~~~~.~; ~eo::i~~~':::::: :: ::::: .. ::::::'.:'.:::::: I ......... ~.~~ .. I ........... 'i'09 ' .... ... .... "i'21 ' ................. i;'05' ................ '''6'05 .,' :j~;-I:;'OOOO~ 5 

11 ... .. ... [St. J ohn street, Ea t of St. AUgUstin,~ ~Heor~:i~~~·::: :::::: : :: ::: :::::: : :::::::·l ...... · · · ~0~ .. / .. · .. · ...... i'57 ·1· .............. i·6ii· ..... · ...... · .... S·j5 ...... · ............ ·iii5.. . 4 " , ~OOOO [ ~ 
including Fabrique & Buade streets ... or'.es ............ . ..... .. ...... ..... v , ........ ............... .. ............. , .......... . ................... .. ................ 1 . } 

Jesuit Barracks ..... ......... .. ... . . .. ........... 1 .. .. .............. 1..................... .... ............ ........ 315 I I S,900 J 
12 ... ...... ISt. J ohn street, West of St. Augustin 5 Services ........................ .. .. . .. .. ......... 120 I 131 655

1 

655 30,300 ~ 39900 

I s tree:~~~; ~ ·~~·;·~o;~~·~~~:i·~~~ · ~~··~·i~;~ .. ~~~~~.,:::::::::~.::::::: : ::::.::: : ::::: --)-,3:: 1 ==~:~·~~·1~ .... ~:5·~~·\~~~~:~·~;· =~.~:~.~~ .. -l,OsO,: :: 1 _5_~ 0:200 

1 

[Services ................. ... .. .. .... . ............... 6 7 35[ 35 II 2,100 ) 
13 ......... DeSalaberry anu tbe Protestant Home .. ~ H?r~es ...... ~ .... .......... :... .. .... .. 10 '" .............. ......... ........ ... ........... .......... .. . ........ ........ .... . 100 J 12,700 

I l 
Distillery, Savageau hill. ........ .. .. " .............................. .............................................. ....... ........... \ 6,000 
Home In titute..................... . .. .......... ..... ............ ...... ............... ...... .......... .. .... , 75 4,500 

(Services ............ ....... ....... . 1............... 330 352 ' 1,760 1,760 ]05,600 } 
14 ......... Montcalm ward ............................... { Horses .... .. ......... ..... ............. 180 .... ..... ........ ...... ....... .. ..... ....... .............. . ..... .. . ....... ..... .. 1. 00 

r 
Convent Good Sheppard· .... .. .. 

r 

........ ...... , .................. ................. .... .................. .. ... . 100 6,000 
Services ............... ... ...... ...... ......... ...... 313 317 1,585 r 1,585 95.100 I 
Horses ... ........ ...... ........ .. ..... 160 .. .... ...... ...... .......... ...... .. ... ........ ......... ...... I 1,600 

15 S L' d i Garrison IIospital.. ...................... ..... .... I ...................................... ,.. ......... ....... ...... 2 685 J 300. 1 ,000 I 
......... t. eWls war .......... .... .. ............ ...... Court n onse ................ .. .. . · .. 1 .... ·.... ...... ...... ..... ... ... ......... ....... .. ......... .... .. .. ....... ' 'l 100 [ 6,000 f 

I [Ursuline Convent .................. , ... :........ .. . ...... ............ ......... ......... ... ......... ......... .. ... . 600 36,000 I 
J ail ........ ...... ........ .. ......................... .......................................... 1.. ... ...... ..... ...... 100 6,000 } 

16 ......... 1 Grand A.ll llo ohemin ............... .... .... .. .. { Services ............... ............... ..... .......... 22 22 110 110 \ 6,600 
1 --------- --------------

Tomls for the wholo City ......................................... : .... , ],700 3,035

1 

3,278 16.390 . 20,710 1 ],375,600 

By the Mayor's printed report for the year 1863, the number of scmces , 
is stated at ........... . ":..... ................... ...... ......... ...... ............ 3,266 I 1'\ . 

Add services laid down in 1864 ......... ......... .......... .. ................ ~~ I 
3,312\ ............... 1 277 277\...... • ............... 1,385 83,100 3,100 

Deduct Mr. Corrignn's count as given at foot of above tnble .... .. ~~I _____ \ ____ I ____ - _____ -1-----1----1------
I ] ,'TOO 3,312 1 3,555 I 16,390 I 22,095 ],45 ,iOO ] ,45 ,'TOO 

332,30 

11 9,400 

7a,8UO 

20,900 

6Q,700 

62,500 

53,200 

6J,000 

36,900 

I: ,700 

113,400 

162,700 

6,600 

1,375,600 
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h b b 
Imp. galls. 

If tea ove ta Ie was oorreet as to the number of individuals who take 
the water; anc! we assume 60 imperial or 75 wine gallons as a proper 
all?wance per COpllff, the 20,710 persons, stated in tho table, would re-
qUlle pe~ day........... ......... ...... ............ ........... ......... ......... ......... 1,242,600 

And the ,varIOUS maDuf'actoric.!I, stea.m engines, horses. aod COWI:I, would 
reqUire a further o.llowJnce of .... ...... ......... ......... ......... ......... ........ 133,000 

Total suWly being a daily rate per capita of 66-42 imp. galls... 1,375,600 

Quantit,1j of 1('uter used b!J the tolwle city durillg ~4 consecutive lto1trs.- October 
24th &; ~5th.-T!lis exp~riment. was designed for ascertaining the total quantity of 
~ater c?usumed ID the City dUring 2-1 hours, the lower and upper divisions receiv­
lUg theIr supply as usual on other clays. The gauge at the Chateau d'Eau, in this 
case, wa~ tended by two of !he employes of the Water Department, who noted down 
the readlDg of the gauge at IUteryals of fifteen minutes, commencing at six o'clock 
P. 1\I., on the 24th, and ending at six o'clock, P. ;\!., October 25th. ' 

The result of these gaugings shew :-
1I1r. Keorrer 

J:o'irst-The average rate per 24 hours discharge from Ch'tteau made:-
d·Eau ........... : ........................................................ 408,391 ~8 414,456 c.ft. 

Second-The maxImum rato l'cr U hours discharge from 
Chateau (I' Eau ' ..... 0 ••••••••••• 0.. •••• ••••••••• ••••• ......... • ••••• 432,760 

Third-T:'e minimum rate per ~ j hours dischargo from Cha-
teau d'Eau ............... ....... ........ ...... ....... ............... 308,263 

Fourth-The /1\'erage <10 while supplying Upper Town .. 368.137 l~B 
Fifth-The average du ,10 Lower Town .. .j 17,680 ~ 

These quantities, converted into imperial gallons, are shown below, with the num­
ber of per~ons the water w0uld ~upply, giving to each 60 imperial gallons:-

Imp. galls. 
First-The average rate Fer 21 hours ..... 2.545.136 would Bupply 42.419 inhabitant,. 
Second-Tho maximum do <10 ...... 2,697,040 do 44,950 do 
Third-The minimum do do ...... 1,921,260 dJ 32,021 do 

Four::r-l~~ra~':,";~e ......... ~.~ ...... ~~ ......... } 2,294,267 UO 3R,238 do 

Fift~;~o"w~~ef~;~n ......... ~.~ ....... ~.~ ....... } 2,603.0:30 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 st:J.tistics, who took the w~ter on the 
day the gaugings were made:-

First.-The aycrage rate per 2.i hours 2.515.136 imperial gallons, dividod by 20,710 
inhabitants, gires to each person 122~'!.. imperifll g~llons. 

Second.-The maximum ralo per U hours 2,697,040 imperial galloll<. divi<bl by 
20,710 inbabitant~, gives to each pt"fson 130~ iD.lperial gallons. 

Third.-The minimum rato pC<' 24 hour. 1,921,260 imperial gnlloaF, di,-i.leu by 
20,710 inhabitants, gives to etH~h pcrsull 92~ imperial gallons. 

Fourtb.-The average rate per 2-1 bour:-, for Upper Town! 2,2tl.t,267 imperial gallong, 
divided by 20,710 inhabitant •• ghes to each person 1l01! imperial gallons. 

Fiftb.-Tbe average rate per 14 bours, for Lower Town, 2,603,030 imperial gn.lloDF. 
divide,: by 20,710 inhabitant., gives to each person 125~ imperial gallons. 

By referring back to the table of statistics we sec that the quantity of 
water required by the present consumers, allowing sildy imperial gallons per 
twenty-four hour~ to each inhabitaut who now is supposed to take the water, 
including its use for all purposes, based on the count of services in 1864:, by I\1r. 
Corrigan, amounts to 1,375,600 gallon~, while the gaugings just given above 
show the consumption to be ~,545,13li gallons. a surplus or waste of 1,169,534 
"allons or 85 per cent. more than what must be considered a liberal allowance 
to the conSUll1ers. But allowing that ;\lr. Corrigan's COllut which was made 
by perambulating the ~tree~s and ~arkin9 down. a~l the services as he passed 
them, being confident ID hIS own m~nd o~ not mlsslDg any, ~as not c')rroct, 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. 
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If th b t bl 
Imp. golla. 

e a ove a e waS oorrect as to the Dumber of individuals who take 
the water; and we assume fiO imperial or 75 wine gallons as a proper 
allowance per caplM, the 20,710 persons, stated in the tablo, would re-
quire pe~ day........... ............... ............ ..... ...... ......... ......... ......... 1,242,600 

And the ,varlOus manuf'actoric~, steam engines, horses a(ld cows, would 
require a further ollowdnee of.... ...... ......... ......... ......... ......... ..... ... 133,000 

Total sUl'ply being a daily mte per capita of 66-42 imp. gal!.... 1,375,600 

Quantit.1J of 1"ater used b!J the ,vhole city during ~4 consecutive how·s.- October 
:24th (C: 25th.-T!lis exp~riment. was designed for ascertaining the total quantity of 
:water c?nsumcd lU the City dnnng 24 hours, the lower and upper divisions receiv­
lUg thelr supply as usual on other days. 'rhe gauge at the Chateau d'Eau, in this 
case, wa~ tended by two of ~he employes of the Water Department, who noted down 
the readlUg of the gauge at IDtervals of fifteen minutes, commencing at six o'clock 
P. 1\1., on the 24th, and ending at six o'clock, P. ;\1., October 25th. ' 

The result of these gaugings shew :-
Mr. Ke.tTer 

.Fir.5t-The average rate per 24 hours discharge from Ch'tteau made:-
d·Ean ........... : ......................................... " ............ 408,391 ~8 414,456 e.ft. 

Second-The maXImum rato per 24 hours discharge from 
Chatean d' Eau .......... .............. ......... ..... ......... • ..... 432,760 

Third-T:'e minimum rale pOl' ~ I hours dischargo from Cha-
teau d·Ean............... ............... ...... ....... .. ............. 308,263 

Fourth-The ll"erage do wbile supplying Upper Town .. 368.137 1!!.~ 
Fifth-The a"erage do do Lowor Town .. 417,680 ~ 

These quantities, converted into imperial gallous,are shown below, with the num­
ber of per~ons the water w0uld supply, giving to each 60 imperial gallons:-

Imp. galls. 
First-The average rate Fer 24 hours ..... 2.545,136 would Bupply 42.419 inhabitant;. 
Second-Tho maximum do do ...... 2,697,040 do 44.950 do 
Third-The minimum do do ...... 1,921,260 d, 32,021 do 

Four::r~~~ra~~,:~e ......... ~.~ ...... ~~ ....... ..} 2,294,267 UO 3R,238 do 

Fift~;lho"w~;ef~~n ......... ~.~ ....... {:~ ....... } 2.603.0:lO 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 rato per 24 hours 2.5-15.136 imperial gallons, divided by 20,710 
inhabitants, gi-ves to each person 122~': imperin.l g:l.llonli. 

Second.-The maximum ralc ~er 24 hours 2,697,040 imperial gallon .... , divid'!il by 
20,710 inhabitantfl, gives to each pt'fson 130~ iwpminl gallons. 

Thiru.-The minimum rato per 24 hours 1,921,2IjO imperial gnlloDfl, di\"j,led by 
20,710 inhabitauts, gives to e:u,h person 92'!.!:.. imperial gallons. 

Fourtb.-The average rate per 2·1 hours, for Upper 1'OWD, 2,294,267 imperial gallon~, 
divided by 20,710 inhahitants. gives to each person 1l0'i! imperial gallons. 

Fiftb.-Thc average rate per :..'4 hours, for Lower Town, 2,603,030 imperial galloDfi. 
divide.: by 20,710 inhabitant., give, to each person 125 ~ imperial gallons. 

By referring back to the table of statistics we sec that the quantity of 
water required by the present consumers, allowing siAty imperial gallons per 
twenty-foul' houre to each inhabitant who now is suppose~ to .take the water, 
including its use for all purposes, based on the count of servICes m 186., by :lIr. 
Corrigan, amounts to 1,375,600 gallon~, while the p;auging~ just given above 
show the consumption to bc :l,545,136 gallons, a surplus or wastc of 1,169,534 
"'allons or 85 per cent. more than what must be considered a liberal allowancc 
to the consumers. But allowing that ;\11'. Corrigan's connt which was made 
by perambulating tbe ~tree~s aud J~arkinl? down. a~1 the services as he passed 
them beinO' confident III hiS own mmd of not mlsslDg any, was not c~rrcct, we 
will ~dd the discrepancy between his estimate and that derived from the office 
of tbe '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 sta.tistical table, this 
reduces the waste from 85 to 79 per cent. 
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Havin'" 00 meuns at hand for clccidinO' which is the correct count, and as we 
can Dot co~rcct.ly distributc thc discrepu~c'y umong the. several ~ivisions iu~o 
wl,ich the city has Leen divided for lllakllJg tho experIments whICh follow, It 
is proposed to adhere to Mr. Corrigan's ~ount.. . .. 

By taking the numbcr of gallons given J1l the lll",t twc,Ive dlvlsl.ons. of the 
tablc of statistics, which embrace all the lower parts at th,~ cIty as ordIn al'lly sup­
plied during ·HI~ houl's out of tl-:c. 2"1,. we find tbat 1,1':'),),:21)1) imperial g~lI?~S 
arc required pel" ~·1 hours for the J D,!ltD j,ul';,;uns nuw estimatcd to be SUPP!lO.1 m 
that section of t}1O city, LeilJg at the rate at Iii 22 sallons per head; whllo· the 
gau"iuO" ;,;how the rate pel' :2+ llOurs, "'as :2,li03,030 gallons, anel for the H)~ hourf, 
"UPpos~)O' this :;cdiull did not receive any ,vater during the remaining .J ~ 
hours ot'the day \1"hile sUP1,lyiu,;- the Un'l'l' 1'uI'm, viz, from 3.:;0 to 8, P.lII., 
the whole quantity used wa:> :.;, llJ,C:Gl or l:.;~~ gallons per head, 6,490 gallons 
more than required. 

By adding together the four other divisions of .the table, viz., Nos. 13 tu 
lij inclu:;ivG, we obtain the (luantity of water req\llred for the supply of the 
T' pper Town, amounting to ZD::"WO imperial gallons per 24 hoUl's, or 62 gallolls 
PCI'- heau of the population of this section of the cily, while the gaugings for 
the four and :1 half hours, show the rate per 210 honrs was 2,294,267 gallons, or 
4S1!i8 gallons per hcau fur the (';timated population of 4,765; gi.ing for the four 
and a half hours a supply of .18'),170 gallons, or D:)~ gallons per he:u.!. 

RECAPIT U L.I.'lT: q 

'Vo have fur the consamption in the lower portiolls of the c·it.y 41uring uinctel:n :mc1 a 
balf bours 2,114,901 imperi~l gallons. Rate per head ]:]20 illlperial gallons. 

lVe have for consumption for upper portions of the city tluriug four an a ha.lf honl's 
4-30,175 imperial gallons. Hate per ben.d H1O~~ imperial gallons. 

Tot.al quantity of water ordinarily used in the whole city during twenty-four hou_"-::, 
supplying a population of 20,710 at th(' rate ~f 1~3~g·'i. gallons a, day, 2)515,150 
imperial gallons. Rnte pH he<1d 12S~':'=- imperial gallons. 

SCi'les of c:cpaim(ilts fol' showing the dai(y ?"ilta of conSll1n}Jt;""il! Diuisions 
rlcscriued ill the '/;jj'('!J0lll;j :Fa~lc of SL(lt;:~ti(:.)- Oct. :27, ]).:u1.,;irJIt ~\iO. ;, 
West nf ('(own ,','((ee't.-The supply to this small cli.,trict, in ,Jacques Cartier 
'Yard, was UDflVoii.l:tbly like mrtny others connected with another portion of the 
city; in this case, with the west part of ~:t. Johll's \Yard and St. John's 
street, west of St.. Augustin street, including a few servic~s in DeSillaberrv 
street; the 8upply to these parts, ~'S a whle, being' first measured, Divi:;io;l 
No, 1 was cut off, when, by a second measurement, data was obt.ained [',r 
estimating the quantity of water used in Division No.1, thns:- . 

Cubic ft~d 
pel" 24 hours. 

Supply to Division No.1, in conncction with west part of St. John's 
'Vard, '"-tC'. ••••••••• .••••• ............... ......... ...... ........... ......... ......... 220,215 

Supply omitting Division No.1 ................................................. :::::::: 100,929 

Difference .................. _, .... ...... ......... ..... " 
The above difference is to be increased by the estimated volume"of'~~t~~ 

tba~ leaked back from John's Ward into Division No.1, after it had 
been cut off ................. ., ............................................. ., ........... .. 5 .. 7UO 

Eelual to 367,98~imp. or 441,695 wine gallons-sufficient fur 6,1:,3 inbabitallts,5;tO~% 
~mp. or 7510 wine galls. per heae!. It diel supply 1,695 inhabitants wilh 217]0 
Imp. gallons },er head . 

. By. r?~erring to the" statis~ies we find tl~e requ~red snpply per 24 hours, for 
t~IS DIVISIOn, to be 13o,900 nnp. galls., WhICh, divided by its populatioll 1 695 
gIves 79 galls, a h;ad per day, showing that this Division wasted or us~d ~or~ 
than neces~ary, .1"g galls. per head, or that we had not allowed a sufficien t 
llumber of InhabItants who were supplied from the water dep6ts. 
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Oct. 27th-:-Division No.2. east of Orown street, including part of {to Rodl .• , 
Jacques Oarftel', and St. Peter's wal·cl. The supply to this divi"ion was passed 
from St. John street through the central part of St. Johu's ward. 

PCl' 2J brs. 
C. ft. cub. ft. 

The whole supply to these portions of the city was.. ..................... ~Ol.251 
Deduct measurement after cutting off Division No.2 ...................... 236)!HIS 
This last quantity lessened by what was estimated to leak through 

the stop-gate at foot of St. Augustin street into Didsion 1\0.2 
after it was cast off ... ..... ...... ............ ...... ...... ..... ..... ......... 10.000 

226.908 

TotaL............. ...... ......... ...... ...... ...... ..... 74,:Jj:; 
Equn.l to 463,313 imperial or 556,124 wine gallnu3 per day-suillcient for 7,555 per­

.sons at 60 imperial gallons per heau. It did supply 4.555 persons with 101~ 
lmpena1 gallons per bead. 

By 'the table of statistics the required supply is shown to be 332,300 imperial 
gallons, which, divided by 4,555 persons supplied, gives 72"". imperial gallons per 
head, showing the water takers in this division each received an excess of 28.!!' 
gallons. 

Oct. 31st-Divisivils "\~}. 4 and 5, Champlain ward, and ,,,,-[udill!} alt of 
Jlfoltntain Hill "Ireel, and pad of J.\T,)/,·c Darn" .</n.'ct, but cxcln.<I.{( 0/ S,JIl'<'/C­

Fort stl'eet.-The supply to this division v.~'S passed o\-er Grande Allee Btrcet sum· 
mit, feeding only a few services in that street, and through St. Lewis ward, 
which was supplied, except the services a~ong 8t. Jol~n, Fabriquc and Duade 
streets. 

Cub. ft. pcr 21, hrs. 
Supply to Champlain. St. Lcwis and Gran,l. Allee divi,iuns ................. : 276.623 
Deduct water consumed in St. Lewis and Gr:1IHlc Al1,~l' divisions............. 233,607 

Nct supply to Champiai::! ,Ii,·i.;'""......... ...... ............ 4;).016 
Ef{lla.l to.26S,OSO imperial or 321.782 wine gallons-sufficient for 4-,-l.US inll:lbiUmts 

at 60 imperial gullong per hea.d. There were sHpplicll 1,5·10 PCl'.'lUllS. each re­
ceiving 1 j 4~ imperial gallons. 

Oct. 31M.-Dlvls·ions No. 15 ll1lfZ16, 81. L, /1'1.; ''''''''?, ('-",ill,ire I{ services fed 
lJ!/ the rnain In St . .John, Fabri'lllc (fnrl BII.'/,}c slrect".-The supply in this experi-
1l1ent, like the last, passed over Grande Allee summit and fed a few services there. 
The whole supply wa~, inclmling Grande Allee. 23i:l,607 cubic feet per ~ ~ hours 
-equal to 1,455,620 imperial gallons or 1,7J.7,502 wine gallons-sufficient for 24,-
260 inhabitants. It did supply 2,705 persons, each receiving (j~070~ illlperial 
gallons. 

Oct. 31st-Divisions 1\"0. 14 ",,,1 16, JJlolllcalm ward, and Grande Allee strcet. 
-After measurir:g conj ointly the water used in Divisions ~ o. 14, 15 and 16, St. 
Lewis ward was cut oft; whcu the water consumed was found to be at the rate of 
12~,3VO cubic fect-equal to 7G2,560 imperi".l or 0.1i,:,1Ii wille gallons-a supply 
snfficient for 12;~ inhabitants at vI) imperial gallons per head. The estimated 
population, l,D70 gi,es to each person 3i:i7°~ gallons per day. 

From the results of the three last measurements given ahove we obtain the 
q?antity of water each of the divisions, separated from the others, consumed, 
VIZ.:-

Division No. 15.-St. Lewis warll consumed 5J,89a cubic feet per~! hours, equal to 
342.117 imperial or 410.651 wina gallon •• 

Division No. 14. -.ilIontcalm ward consumed 166, l±3 cubic fect pCI' 24 hours. cqual to 
1.035.420 imperial or 1.21,2,836 wino gallon •. 

Division No. 1a.-Grande Allee, including wasta from tho feed-main in tho country. 
consumed 67.464 cubic feet per 2± hours, equal to 420.442 imperial or 5U4.666 
wino gallons. 

Making a total equal to tha consumption. when all thrcc divisions were supplied. 
as a wholo, 288.503 cubic feat per 24 hours. 

The rates per capita would be-St. Lewi. ward, with a population of 2.685. con­
sumed 127~ imperial gallons per day; Montcalm ward. with a population of 
1,860, consumed 566~ imperial gallons pcr day; Grande Aile. street, with .. 
population of 110, consumed 3, S22~ imperial gallons per day. 
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The last statement shows a consumption inversely proportional 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, arc provided with ballcock cisterns, which, being soon fille?, checked the 
cunsumptiou; the fact being indicated by the extra pressure on the piezometer that 
wns applied tll the hydrant :it the corner of St. Denis aEd Laporte streets, and 
where the prl'';.'urc showed a hcad of water of over a 100 feet. 

The exc€"il'c consumption iu ;I[olltcalm ward arose also, I apprehend, from 
the great head of water that was on the open services, whether connected with 
cisterns or 1I0t, during the trial, as indicated by the piezometer attached to the 
hydrant, at hend of Lachevrotiere street, viz., 140 feet. This high pressure arose 
from thc freedom the water reached this di,i,iun through the l~·iuch main direct 
from tbe Chateau a'Eau. 

On shuttin;; off )[I)ntcalm ward we find the con~nmption per head of thc eotimated 
popubt.i"n on the (;rande }.Jlec chemin tu be enormously increased, Tn this C:J,(' 

I am apprehensive that some of the stop-gates had been but partially closed or had 
not been Ehut soon enough to secure a correct measurement of the water usually 
cODSumecl u" wasteel iu this division (Xo. 16). But for our purpose of obtaining 
what the whole city, under the existing condition of rhe Water 'Works, would 
consuml', ii' an unlimite.l or ao aliUndant supply were at command, it lllay be as 
well to admit the result of tbe Gralld\) AlJ0c experiment to staud as given above . 

• Yol'. 3-Division ~Y". 3, St. Peter's wm·rl.-The extent of this division, from 
~ous-Ie-Fort :>treet., to St. Nicholas st., including both streets, was supplied from 
St. J obn street within, by the service main leading down Palace street, and by 
the fonr inch main dowlI Dog Hill-the water expandill~ through the whole of 
Palace ward excepting tlIe Bishop's Palace and services on St. John, FalJl'iqne and 
Buade streets. 

Cub. ft. per doy. 
The supply t.) this dh·i.~ion. including Palace ward antI St. Julin street, 

DITIOunt('rl to.......... ............... •.•...... .......••... ....... ...•... .............. ?3~,77;j 
Deduct water consumed by PoInte "ard ......................... ,........ ..... ........ ~~)~,.t07 

1\d supply to f:.t. Peter';'! \Varu............... .................... 'll),:;G~i 
Equal tlJ 2:I1,5G5 imp. or 301.~!Jg nine j.!'allt)n~-suHir.;ient for 4,10:; inhabitants at GO 

imp. galls. per beau. The population being l.SG5 p~rson!!, each feceived 1607.14, imp. 
1;,,11 •. 

X,n·. ;),·,l-Dil'l·siulls JYus. 6 J. 7, p"lll':': WIII·d.-The supply to thi" jlil'i,ion 
embracc'd the whole of Palace ward <'xceplill.C: the Bi,hop's Palace and the sel"li,'cs 
o.n the jowl'r ,iJe, of Ruad?, Fabrique and St. ,J,)h" strceh, nnd was passed thl'"u~h 
~t. J"lm street from ~jount PleaEant . 

.,., . CliO ft. per 24 lir; . 
.l..IJ!3 total qUilUtIty of'V..l.ter con.5umeu in Pul:.lce ward and in ~t. John. 

Fahr:qll~ nnd.llun:d~ ~trects ....... '................................................. 2tl2,407 
Dcdud cou:$umed 10 DJ\'l.:HfJDS No. 11 ann 12, or ~aid strceta ................... 194,04-7 

Lca,'e for the llet supply to Palace 'Yard Division ...... ...... ~IS.:~r;d 
Eqmtl ttl 61:!,~S9 .imp. galls. or 7:~5,7S1 wine g;l11ons-sufficient [!If a populatiun ,)f 

10,216 at flO Imp. galls. per head. Tho estllnated populatiuD bcioO' 2 ISO \-:l('h 
person receil'cd 2811~ gallons per heau per day. .0 , , 

1\-ov. 3I'd·-DI·.~siol.IS.":~)s. 11 'Iud 1:2, St. John .,ll'ccl entire 11'ilh F"r'l'i,l'w and 
ElIuJe .,Irc<:ls.-Thls diVISIOn comprehewls all the services on either ,i,le of streets 
na.mfd from lUount Pleasant stop-gate w?ll to the stop·gate at the top of' 7lIountain 
.lIdl ~,tl'eet, ~ll the stop-gates on both Sides these streets being (;\.)""1. It alsl) 
IncluCies DcSalaberry street and the HOllie Institution. 

The water cOI~~~med .in this division was Lt-1,047 cubic feet per 2,1, hours­
l'Cj~:1 t'!,,1,211:~,H~, Im~enal or 1,451,4:2;; wine gallons-sufficient for a population 
01 ..:~,l'J') at 1)11 llllpenal gallons per day each. Thc P3timated p 'pulation hein" 
1 ,~~I.J: ('" c.h r"('ci vcol fi3R '."n imp·rd gallons per day. b 

The blgh rate of consumption this experiment shows aO'rees with what has bew 
found to follow the contraction of the area supplied, as was the case when supplying 
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St. Lewis, Montcalm and Grande Allee Divisions. In this case the piezometer ap­
plied to the hydrant at the U ppH Town market place, indicated a pressure of about 
295 feet head of water. 

lVov. 3nl-Divisirms Nos. 8,9, and 10 St. John's ward, exclusive of the 8C/I"/·,·, 

in St. John s/reet.-The first measurement of the water supplied to this district or 
ward shew a net con~umption of 175,571 cubic feet per day; but not being entirely 
satisfactory a second measurement was made as follows ;-

Cub. ft. pOl' day. 
Supply to St. John's ward, St. John stroet, &c ........................... " ....... 221,934 
Deduct eslimated supply to St. John street wcst of St. Augustin 

street .............................. 0......... ........ ...... ........... .... .. .... 54,724 
AdJ cs!imatcd waste at water depM in Glllcis stroet..................... ... 1,450 

(j6,17.J 

Net consumption of w"ter in St. John's ward.............. 165,760 
Equal to 1,033,033 imperial or 1,239,970 wine gallons-sufficient for 17,217 inhabi­

t"nts at 60 impecial gallons per head. It did supply 2,615 pel sons with 395~ 
imperial galloDs per day each. 

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 
exceSH ea~h person received of 33 i:::' gallons. 

NOTE.-The discharges from the Chateau d'Ean on this occasion wera:-
Cub. ft. per day. 

Nov. 3, at 0.15 P.". ............................. ........... ......... ..... ....................... 236,974 
do 0.30 do ........... ....... ......... ....................... ..... ...... ...... ........... 236,974 
do O.H do ...... ...... ............. .. ........................... ........ ...... ........ 230,192 
do 1.00 de. ..... ............. ............... ......... ...... ............ ......... ........ 230,192 
do 1.15 do .................. ......... ......... ..................... ......... ........... 230,192 
do 1.30 do ...... ......... ......... ...... .................. ............... ......... ..... 226,664 
rIo ].·15 do ......... ........ ......... ......... ............. .... ....................... 220,796 
do 2.00 do .............. ......... ...... ...... ...... .............. ...... ......... ...... 223,072 

AYerago 221,93-1 cubic feet-·-the adopted discharge in this experiment showing that 
the eXOI hitant consumption in this ward di,.l not arise from filling ewpty pipes. 

The resultB of the above experiments arc recapitulated in the following tabl,', 
avoidinO' a dupEcatioll of any of them, for the purpose of' allowing approximately 
how llJ~~h water would be consumed by the entire city on the supposition that 
everything connected with the supply at the time of the experiments should re­
lllaiu the same ill the future. 

SUMMARY OF THE ABOVe Ex.~·p:.ce~\~R~B=I'C'E=N,--T=-.-_· . .=----,,--,-=:==== 

I 
Number 'Quantity of water supplied to each I Supply to each person 
of per- Division in It day of 24 hours. per day. 

8oDssnp- ------------ -------__ _ 

_ ________ ~~ Cub. feet. lImp. galls·lwino galkiCllb fcot·IIm p. galls·l:Vinegll. 

IJivi,ion No. 1. ........ / 1,6~:; &9,046 I 367,981 4011,69& ........... 1 21 i,' 11 
w. or Crown street ... \ I 
Division No.2 ........ / 4,&55 74,34:; ,. 463,313 &&6,124 ............ 1 101,71 
E. of Crnwc str{Jet ... 5 
Div. Nos. 8, ~, & 10 .. / 2,615 165,760 ~1;033,033 1,239,970 ............ :3"5,::4 
St. John's ward ...... 5 I 
g~::;fa~nN~s~r~i.~ .. ~ ~ 1,540 43,016 268,080 321,782 ............ 1 174,08 

Divisions Nos. 6 &; 7/ 2,180 98,360 612,989 735,784 '2B1,19 
Palace ward ........... 5 

Divisions. 

Division No.3 ......... /1 1,565 40,366 I 251,565 
St. Peter's "'ard ........ \ 
lliv. Nos. 11, 12 & 13 / 1,895 194,047 (1,209,197 1,451,423 
St. John street, &;c ... \ I 
Divi.ion No. 15· ...... /1 2,685 54896 342117 
St. Lewis ward ....... S ' , 
Division No. 14 ....... 1/ 1,860 I 166,143 1,03&,,120 I 1,242,836 
Montcalm w.rd ....... 5 I I 

Division No. 16 ....... / I 110! 67,464/ 420,4421 504'6661........... 3,822,20 
Grande Allee street.. \ ___ 1 ____ • _______________ _ 

I 20,710 I 963,441 6,004,137 7,206,890 ............ 289,91 average. ---------

301,959 100,H 

410,651 I ........ ''', 
I 

127,42 

6:18,10 

556,68 
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Having by the foregoing experiments ascertained th.at the estimated 20,710 
inhabitants would consume 6,000,000 gallons per day If not controlled b:y some 
stringent law or otherwisc, we proceed to show ~y what ar~angement .of feed­
mains a further supply than now cn.i"yed may be llltroduced !Dto th~ CIty from 
the fountain head at Lorettc. It b.> alrcady been mentioned that VIrtually the 
present feed-main, originally 1~ feet diameter, had been so affected by incrustation 
that its discharging power now .,:)s only equivalent to one of ~~ fcct diameter i 
and as no mechanical applieat.ion to the interior of a cast-iron plpe can be m,etl 
without producing a similar reduction of its "calibre," and as we ~now of ?o 
chemical efficient remedy n,c;.:in,t oxidation, I have in all my computatIOns of dIS-
charge., through such pipc,; made allowance for incrustation. . 

];,r the instructions oC the committee, I am directed to base thl~ report on tit" 
supposition that 100,000 inhal>itaut., are to be supplied, but no limIt was stated as 
to the quantity of water they woul,l require, and I am left to recommend wh"t 
that supply should be. 

",L""f}"rm"111 ~\~" l.-OWill"· tu the great head of water h which the feed­
main w,.u·l,l be subjcctCll in its" pa~sage across thc valley of the St. Charles, nnd 
the e01Fl''111cllt rapidly-increasing cost., as il~ diameter should be il!r'j"('ase,l, aUlI 
the great d:lllla.c:" a large pipe might call", in Ill" "alley in ('~'c of [raclure. I 
have as""ll11c,1 j'"r my pre,cllt I,urr·o.'c a I,ipe of :.:~:': feet. or ~:-: inches ('"Iil)l"" 
surroscd t" be reduced by illCl'u,;latil)ll to lIne of :,:lr, f"d. Such a pipe w0ul<l 
deliver at Ur:tn<l,· .\I!"·I' summit, opposite the 1\illi".,,· ~dl(l(>]. :-"l:;:I.!I~O imperial 
.,,~Ill)ns or Ij,1I;:i.[.:,1) wine :.::"lI(1UO, with a pressure at the ,lImmit of !I!l""~ fcc·t. 
Rupposing it bid at, the same 1"I'cl or gra<l.o the l'rc.'eul 18-inch I'ipc has a[. 
that point. Dy reducing the i'j'('s,nl'e to 11j feet ablll'c grade at the wmmil, 
which iR the same thing as e:tlli",!; the 7/C1rr1 (I)/(lflll therc ]-!!I~ feet below tbe 
rLall at I,,,rel.ic', the di::ehargc tl'l'"ugh the sa;:1C pipe over the summit Ill' into" 
"""cnnir, if onc should b~ C"".'·'l'1\,·t·,,,[ there, would be incrc:~ce<l h, 7./ ~.-"ODI 
imperial or !I,:::lIj,;:',:;! wine ."a 1:,,:; o. a nlppl:; at lii) imperial .c:~lllIll' 1":'[" head per 
,by lor a popUlation Ilf 1 ~~I.I).''-'' all,] :'.<iding to this wk,t t.hc exi:;till;':: 1 :'-illch 
f,·'·,]-II1:.i" would COllI',·.\' to tl,e ~"Illle I",illt under the S:HlIe head and J:dJ, viz., 
~,l.:U,:.I~I~ illlpcl;,,1 ~"llllll.', I ol,lain" to(,,1 of !I,!I~li,U.';:J imperial ~'all()lls,asupply, 
:It 1.,(1 111l~"'rl:d ",:lil"n.-: per 1,,·,,<1 ]>el" ,;lIY ji,r 1G\f:):, inhabita<:t"" or G:,:'~ pr.1' ~':lIt. 
lllOre th:m 11,(, abore ~umUiary Ill' eXI":l'ilUC'llt.o show w", consullled aild 1\ ,,,le,1 ill 
tl\(, whole (·iry :It the time of' our iU\'t,,-.tigati(III. 

. .·tl'l·,,",.!. )Wllt "Y". ~.-TI) s:\ye immediatc cost, we will SUpP,).'c the :2~'-illCh 
kCd'llJa'll bid only to the westerly l'n,] of /u,,~,o ~:trcd at the hot of Sa",,,~,~all 
Hill and (IH:re united (" the l'l',·.ocllt.l-:inch Lcd-wain. By such a Cbllg~ the 
:d'''Y<:-111r·"tl''11(',1 :,,1 ::;!I,:I~I) "''l""i:tl gallons of water .rould then r",y,' over 
Chllndc _\II~c .-lill1ll1it with l.J.j j,.<:t l,rl'.'.'u;·c j the t,:.tu.! Llistauce from CI:a("an 
~·.Ea~ 1~r.in.~·.4:~,81;) fed. ofw~i,:h:~l.I~U feet ~'oul'l be alleIV pipe of :':0: inc]"'.,, 
,mel -':' (b icet of the old 1 )-11,('], pipe ll',("'- III U2e. In Case the :2S-inc:ll main 
W.::i 1;",] down only to _\mg'J ~tl'Cet and there Cl)lllJCcte,.l \\'iill the lS-inch now 
l~ ~'OC up I?avageau Hill ;,nd .thl")ll.~h lie ."alabcny ,'llcd,'thL' othcl' part of the 
1:, lOch maID from Lorette IJC1U:; t1m, detached sh'lIui,1 be continued I,\, ll'~W 
i·l,I"· along ~rago street to the hea~ _ ~f Crown :-.trcct),where, unlL'1" a 1.(',;(1 and 
1"~)~:loIV th~ dal? at LOlette of H:IC::. feet, or at a heIght above the latter street. 
:,[ ._, I feet, the dIstance froll! the Chateau (l'E:lll I.e·ill·' ~"sulllcd at 4~ +:)0 ~ .. , 
It ld d' I ')"1' -"., .~ ,ce" 
. \,\,ul!. Isc.large ~,- 1""-11) llll:'cnal gall"ll:i. A,l,lin.,,· this to what the com-

I,lollnd fced-maID wonld ,>0]],('), to C:runde l\lkc ,um1l1it Ull,.Jl'l" th,· 1-t!F~ llead d 
til' - 1·'ft q "0' . I I - , fin a , ·;~z.:_ ;:' .~':i '::.. l.llljlcn:·, ga.lolls, .makcs the total fupply Ly this :.IT:!',_,'" 

Ul?nt "".>1',+1)') llllpenal gallons, suffiCient for a llopuiation of 1~~ (jO- "I. '1'1,1 
"'allon h d db' ,)')'" , ' ,I, ) 
/oj • s a ea per ay, emg --::'.:. per L"'O t. more than the summary t:1 ble ,IIOWS 
tIC cIty to have nsed during our experiment_. . .. . 



15 

Arj'ajlgement No. 3.-The third arrangement of feed-mains consists in 
laying down a 2S-inch main from the Chateau d'Eau to St .• J ohn street at foot 
of De Salabcrry street, which would discharge there, under a head and fall of 
Ti feet, distant froUl the Chateau d'Eau 40,758 fcet, ~ imperial gallons; 
the prescnt IS-inch main to remain as it is, except connecting it with the 2S­
inch pipe at Mount Pleasant, wlwre the IS-inch would discharge a further amount 
of water undcr thc ~"mc head (77 fect) andlli"tallce (-lU,7!-I:! feet), viz., 1,6:H,71l3 
imperial gallons; total supply dclivcrcll at tIle junction of St. John and De ::lab­
berry streets, where the pressure ou the pipe" woultl be about 169 feet, 7,3Sl,O:W 
imperial gallons. This ,;upply woul,l gi\'c 1:!::,1117 inhabitants 60 imperial gallons 
each. The abu\'e 5,7:l!I,:.::n illlpcrial galloll'; conveyed by the 2S-inch main to 
310unt Pleasant, WOlllli 1"'"" Ull through the IS inch maiu to the summit of Grande 
c\.1I0c, where it wculd tlow o\,ci· the mtllmit with" pressure of IG feet above 
grade of is-inch pipe towards ~t. LewiH ward, til' into any reservoir provided tu 
receive the water on eithcr side uf (he sUllilIli:; the loss of head there being 
1511 feet or thereabouts. The' other portion uf the wpply, \'i~., 1,621,783, w0uhl 

--enter the I-l-inC'h main now in me, leading dowt} ;-';t. John street into tho 
heart of the city. 

~lrr"":F""_I't "'~I. -L-_\, l:ollsidcrable incrcase in the supply to the city 
would arise by incrca,ill; the capacity of the feeding-maill at Lorette, as far 
dowll the line as the heat! (,1' the J\li,erc road, where the pressure woulel lIot 
require a pip~ ut' cxtm lhickul'C':<, I will PI'''!' ,se in this arrangmeut a :':4-
inch-maiu t') be laid down from tile Ch:lteau d' Eau, alongsille the l'xi"tiu;; 
18 iuch n:aiu, Jor a ,ii,tancc of -t,::','Ii) fed, wLcro it would be retlne'3d aud 
joined to a ~S-inch IUnin, that shouhl be laid down lhlllee to ;\luu'" PlchsJ.nt, 
at junction u1' DC:-'abl"'rry y;itll ~~[. Johu litre(t; 'It the latter point it would 
connbct with the 1:3 and Il-inch main llOW U:-0.] J;',r supplying the city h'y way 
of DeSalabel'i'Y and Grande _\'ll~c ~tl' cts, aud down St .• Juhn street ,'!:l u~w 
line of lllain, cOllll'l,"(('t.l as :,1)(";0 specified, the existing IS-inch main 1I0W in 
usc, between ) .. rago street and )louut 1'Ic:IC"nt, would be takeu up :eu,] relaid 
along Arago street, toward~ tho lI'C:ltl of (ro1\'n "trcct, to the extent the pipes 
would lay, more new pipes to be procllrctl fur it;.; extension to the llCacl of 
Crown street, where it wllulu. feed the several large service mains that radiale 
frolll that poiut. This arra"0',I11,-,ut of au ill(lependcnt lS-ineh leo,l-Illaiu ~nter­
ing J acclues Cartier W1fl1, wiluld make it quite practicable to furnish an i II<.1,,[>cn­
dent supply to a lar~c di~trict, cousisting of the lower portions of the city, oayall 
below the bluff, exccptiD~ perhaps Champbin ward. 'fhe higher wanJs to 
be permauently cut oif from this supply, l'sec!,tine': on the occurrence of firc;:_ 
Challlplain waru. could probably be better supplied through the Upper 
Town, and by a new pipe that should be laid down from Grande Allee, in tho 
direction oftlw Cuve, abuve the ~\Ial'incr'/ Church. By this plan itwould be prae 
ticable to throw into the city 8,000,000 imperial gallons, aud t: e whole of thl) 
water delivered (if not drawn to waste) at levels ral'gin~ betweeu 113 and I:!:': 
feet below the surface of the water in thc Chateau d'Eau. This quantity of 
water would be distributed as follows ;-

Imp. galls. rc; 2-1 Ill'.,. 
The I S-ineh independent feed-main, from the Chateau lFEau to the head of 

Crown ~trect, with a length of about l2,-!;-d) foot, a.nd under a.hea.d and 
fall of 122 feet, would discharge ............................................................... 2,000,000 

The l'OmpJllDd feed-main, consisting of 4,550 feet I)f ;)·l-i[}C'h l,ipc. and 
;;6229 feet of 28-inch, extending from the Chateau d'Eau to .. :31_ John 
st:elt, at Mount Pleasant, would convey to the latter point 6,000,000 
imp. galls., of which quantify the 18-inch feed-main would convey 
up DeSalaherry street a.nd a.long Gr;)ul.~o Alleo tu Us summit, a di6-
taneo of 3,066 feet, where, under a heaa and fall of about 113 feet, it 
would discharge ...................... _................ .............. ................... 4,000,1100 

Carrie'.! oyer...... ......... ...... ...... ......... ......... ......... 6,000,000 
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Imp. galls. per 24 hr •. 

Brought forward .................... ,... .... ...... ...... ...... ........ 6.000,000 
Alltllhe 14.incb feed-main, as now hid down in St. Jobn street, say 3,100 

feet tu its intersectiuIl with St. Augustin street, would discbarge there 
under a bead and fall of 122 feet below water in the Chateau d·Eau.... 2.000,000 

Total supply to city, per 24 hOllf', bytbis arrangement ..... 8,000.000 

I will here state clll'sul'i!y, that, could the consumption be so nicely regulated 
to the three dift'crcnt unconnected districts, into which the three branch 
fecd.mains would cukr, each fef\ by its appropriate riFt', and just consuming 
its 'J11')[:1 of "aiel' and no more, as specified iu the table above, the pressures on 
the'several pipes at the points named below would b'J approximately as fol­
If)wS :-

Feet pressure. 
,\t bead of Crown slreet, equal to a head of water exceeding 200 
At intersection of St. Augustin street witb St. J obn street, do do 200 
At summit of Grand Allee chemin. about do do 38 
At Mount Pleasant at foot of DeSalaberry .treet, do do.... ...... 168 
Should more water be drawn than here supposed, these pressures of course would be 

reduced, a:ld vice-t'erBCl. 

The following are estimates of the cost of layiug down the feed·mains, 
aecorJing to the four plans as described above :-

Head Full U~) ;~ Estill/tlte 1i~). 1. SlIpl".1J !1,H2(i,08;; Imp. ~/1(1l8. 

(' .. .',t of layiu,!.; down :1 ~ingle line of :28-inch pipe from Chatean d'Eau at 
Lorette to Clran,lc "~lIee Summit, according to arrangement No. 1. 

Ire!!!.".. 
I 

I)uantitl·es. 1 Price in 1 - -1--"" cts. ToLll amOUD t. 

--~------~--~------~-
Changes required at Cbateau d'Eau fori $ t I 1 . t' . I c S. 

Ul Wit lUg new pIpe to wei .................. [ ....... ' ........ .... I 
Laying down thir. 2S-illCh pipo from Chat. . ............................ . 

cl'Eau to nenr head of ilIi,ere Road ....... 1 ,1,550 ft. 7 50 
L:.tyingduwn 28-iu(h pipe of medium thick- .................. / 

llC28 in extension of the thin pipe to ncar ; 
, BoJar,r, ...................... :...... .. ......... 12.000 .. 8 1:; ' ................ .. 

~ d:-:. 
::00 ('1) 

~1.125 00 

~i,,"':Ct) 00 
I~r'~ct1Jl;; a. 3t~'IlC bndge ,at Rn'er D('8UI'~'fCt-: ................................. ! 5000 00 . 
~t')p-gatenndwoll~~8-lt:l.chpipeat do · ................... : ............ 1 '55000 ................ " .... .. 
::;toP:!!;l.(e for scounng pl~e clo do .................... 1...... ...... 100 0 ...... , ............... .. 
Laywg down 28-lIlch thick pipe in fielJ 0 5,M:III (,0 

near and ~Jd(>~y Bednrd'~ barn to l\Ionnt I I 
Plt:usant 111 oty.. ................. ........ ... 24,200 H I 10 40 I ""-' 

:'t"I'-1;"te ~S~~illch atHiv.St.C~arle, ~ w. ell. 'I ........ : .... ·.... _01.%1 60 8 .. scouring gate do do ......... ............ ...... ...... ;,50 00 ....................... . 
~ tone brillge across Riv. St. Charles soy .................... ,...... ...... 100 00 I .... · ................. .. 
L'lyidg' 28 inch pipe of medium thi~k;lC~~ i~ ' ......... · ...... · .. 1 .... · .. ·· .. · 55)000 00 : 55,650 00 

Dt:,<...:alubcrry street and Grande Allee tv i 
.-llllllllit ......... ........... ....... ................ ::.OI3G " S ]5 I 1 

~8-inch stop:gate at Uraud Alice summit... I .......... , ''''''1 24,987 ~O 
SpecIal cashngs for the entire lenO'th of ........... .... ..... ........ ...... ...... ...... 550 00 

Ai~t~I;'~;' ~l~;;g"th~ ·li·~·e .. ~i·pip~:::.::::::::· ................................ ! ......... · ........ 1 120 00 
La,.?d ~.amH.ges if line is changed at niver ............. · .. · .. 1 .... · .................... · .. 1 72 00 

I"-'t. i hadl- ...................................... 

I
· .... · .............. ......... .......... ...... 2,000 00 

, ContJ?gencies ............................ ..I ----s4n,2365O 

fotal c!~~\~~~i~~.~,I.o ,~~~.~.~~~~ .. ~~~.h/ .................... I "'" ........ '.. __ ~63 50 
___ I ............ I ...... '"'' $503,500 00 
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Items. 

$ ct •. 
Changes required at Chateau d'Eau......... .......••.•..•...•.. . ..•• , .................... .. 
Laying down a 28·inch pipe from Cbateau 

d'Eau to commencement of curvo at 
Arago st., viz. : 

Medium 28" " ............... . 
Thin 28-inch pipe ................ I 
Thick 28 H H.o ........... .. 

4,550 ft. 
12,000 " 
22,400 " 

7 50 1 8 15 
10 40 

34,12, 00 
97,800 00 

232,960 00 
Laying an IS-inch uew pipe from com-I ~ 

mencement of curve on main line 3,,00 f t. , 95 20,82, 00 
tbrough Arago .t. to bead of Crown st... 1 -_~ 

Specified works at River Desmeres as 1 
stated in Estimate No. I............. .. ...... .................... ............ ',650 00 

Specified works at RIver St. Cbarles I1S 

stated in Estimate No. 1. ....................................... 1 .......... 'I~~ 

Special castings, air valves and cocks ...... 1 ~v's. I 32 00 160 00 I 
Brancbes on main line......... ...... 12 ps. 8 25 100 00 

18-inch stop-gate at West end Arago st. ............................... ___ 33_, 00 

Total amount. 

$ cts. 
300 00 

385,710 00 

61,300 00 

68j ou 

do do Arago streeL......... 15 " 6 00 I 90 00 I 
Extra work making connection at Arago street, &c., .lie ................................. 1 105 00 
Land damages ifline of pipe is cbanged at River St. charle ............................ j ____ 2,000 ~ 

$450,100 00 
Contingencie .... " ................ 1 27,900 00 

Total cost of tbe works proposed by second arrangement. ......... 1 ~7~ 
------------------

Hedd and Fall 150 ft. Estimate No.3. /Supply 7.381,020. 
Cost oflayino- down a 28-inch pipe from the Chateau d'Eau to St. John 

stl';et, Mount Pleasant, at foot of DeSalaberry street. 

===== Items. Quantities. I Pr!~:. in I 1 Total amount. 

-------- ---I--'-$"'ct.:"I--$~ 
Changesrequired at Chat. d'Eau as before ........ ...... ...... ...... ..... ......... ......... 300 00 
Laying down 28 inch thin pipe ............... 1 4,550 ft. 7 50 34,125 00 ...................... . 

do 28" pipe med. thickness... 12,000" 8 15 97,800 00 ..................... .. 

do 28" th~~:a;:~~ .. ~~ .~~.~~~1 24,229" 10 40 251,981 60 883,906 60 

Speeified works at Riv. Desmeres as before. ................. .. 5g'~;~ ~~ I} 61,300 00 
do do St. Charles do I .......... · ....... , 

Speoiltl castings, air valves and air COCkS .. 

j

........... ......... ............ ~~~ ~~ 
Branch pipes ..................................................................... ____ I 260 00 

La:~::s:.g~~~l~~.~~ge .~~l~~~ .~~.~~.~~ .. ~~ .................... .. ..... , ... 1......... ......... 2,000 00 
Extra work making connections at Mount 123 400 

Pleasant, &c ............................................. ,........ ............ .... . ......... _______ _ 

I $447,8g0 00 
Contingencies ..................................... 11 .............................. \ 28,110 00 

To~~:o~~O:n!~~:::.~·~ .. ~~~·~·~~·~~ .. ~:.·~~~I ................................................. ~~:-:-:-
3 
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Head and fall 113 to 122 feet. E8timate No.4. Supply 8,000,000 imp. galls. 

Cost of la ing down a cOillpound pipe of 34 an~ ~8-inc.h from the Chateau 
d'Eau 10 Mount Pleasant, removing the eXIstmg pipe between Arago 
street and Mount Pleasant and relaying it along Arago street to the 
head of Crown street. 

amount. 
. . Price in/ Quanhtles. cents. ITEMS. Total 

I ------------------ ---_. 

Changes required.at Ch~teau d'Euu ........... ; ....................... ! ................ ~ ..... ~~~:I 
Laying down 34-IDch Pl?~ from Chateau d Eou 9 70 44 135 00 

$ cts. 
300 00 

to near the h.lL~ of ~Isere ~oad •••.•.•.•••••... , 4,550 ft. I' 
Laying down thlD 2S-lDch pipe from head o. 8 15 97 800 00 

Misere !olld to the fields below Bedard's barn 12,000 ft. __ '___ 141,935 00 

SpccifieJ works .. River des Meres ................. '1 ........................ ······1 5,650 00 I 
. do do do St. Charle ............................................ ~650 00\ 61,300 00 

Laying down thicK 2S-inch pipe from field I 
below Bedard's barn to Mount Plea.ant........ 24,229 ft. 10 40 ........ ......... 2M,9S1 60 

Air-valves and air-cocks along line ................. \.................. ............ 160 00 

::::a~a::::,g:~ .. ;;~~·;~··~~~~~~~ .. ~~··~;;~;~;: .................. \ ............ _~~ 260 0 

Charle ........... : .............. :.... ...... ......... ...... ......... ......... ............ ...... ............ 2,~~~ ~~ 
Extra work maklDg connechons, &c., &c ................................................ .... h ... / 

1
$457,90000 Removing 1,829 Ceet of IS-inch pipe from SavlL-

geou's Hill and Mount Pleasant to Arago I 
street ...... ...... ...... ......... ....... ..... ............ 1,829 ft. 1 00 ...... ...... ...... 1,829 00 

Extending IS-inch pipe in Arago street to the, 
head of Crown .treet ................................. , 1,671 ft. 1 5 95 ................. 1_ 9,94~ 

Contingencies .......................................... I .................. , ............ /'......... . ........ $4~~;m ~~ 
TO!"~n~o.~~ .~.~.~.~~~~ .. ~~.:~::~.~. ~: .. ~~~~.t.~.~:~.~~7·~~I .................. 1 ............................. j ~:-: 

From the abovc four ExMbits, which give the cstimated cost, the Quantity of 
Water and thc head under which the water would be received into the city, 
according to the several A.rrangements previously described, I presume therc 
would be no difficulty in determining which if any should be adopted. 

The following is an approximate estimate I have made of a reservior supposed 
to be located between the Martello Tower No.1 and the Grande Allee chemiD on 
the ground that was purchased by the City of Quebec and known as the Pel­
letier lot. The estimate is based on one that was made for the Water Depart­
ment several years ago, but made for one of more capacity to be covered in by 
brick arches and earth. work, a plan. w~lich I unhesitatingly recommend if 
ever one should be requlred. Its capaCity is for 12,000,000 imperial gallons or 
what may be considered sufficient for supplying the city two dAYS. ' 
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ESTIMATE of cost of erecting a covered distr'b t' R . 
long by 260 feet wide at top water-de;t~ ~~gwat::e~~0:~et60 feet 

ITEMS. Quantities. Price ill 
cents. 

Total 
amount. 

-------------.---._----------------
Concrete tloor anll stone foundations for piers 162,324 c. ft,/ $ cts, 

BSi~ekwallski~ stlond~ """'," """ .................... :::::::'::::::::::: 4~.677 e ft ~58 29,218 32 
r1~ w,or, IDC u 109 pler w~lls, arches, .loe ................... ' 198,738 c: ft> 10,91925 

DralO ~Ipes of hu~nt clay, 12'lOch I"I'C .......... , '"'''''' .... ' 5460 ft ~~ 79,40520 
Rho h 0 4 do ....... ".................. '500 ft' 15 2,730 00 

DUg or c eap concrete on arches .............. "..... ............ 686.10 c' ft 75 00 
Earth work to cover oyer brick work 17-'312 . f' 15 10,296 00 
Excavation remoYin~ sod' ..............................'., c. t. It 7,159 68 

d' '" ............................................. [ 151500 e. ft, ~I 50500 
dO puddle dlteh.. ..................................... '''''' 76;912 c, ft. 1 ! 256 37 

o bottom of reservoir. part rock .... " .................. 1 H3 896 c ft I 2'1 
Embankment., exclusive of puddle wall &e , 952' 334 . ft' 2,877 92 
Puddle ,!:ul in embankmecL ........... .' ..... :::::::::::::::::::::: 414;"57~: ft:1 : 9,52334 

o 0 lstn utw(P do ............ .1 ' 
Hydrauhde stone masdoory fordr~eei\b'in~ enh'ert ...................................... """'" '~I ~'~~; ~r 
Excava\ion and laying 28.inch pipe <'from rcsc:voi~'''iol'''''''''''''''''''''I'''''''''''' 3,71996 

Granl e All~e ".""'" .: ........................... " '''''' .......... " 612 ft. 750 4590 00 
~top-:-g"tc f?r 2S'lOeh pipe and well. ..................... , ....... " .............. ...... ...... ..... '550 00 

ontingencles ........................ '''''''''''''''''''''''''''''''' ..................... 1..... ...... 10 G3S 80 

Total eo' 1 of reservoir.. .... , ............... , .......... " .... , ..... ' .................... PsiOiiOiiO 

. In regard to the necessity of a reservoir as a substitute for a double sri of 
pipes! I do. not see th~t one. would assist in the least unle<s by shutting off 
t?e city durlDg a certalD portIOn of the night to be opened in the day tirue to 
aid the general supply, to turn the present feedin" main into one would not 
fill it; the water would run out as fast as it entered O>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. 

It is important that all the street maillS should be under pressure at all 
times, that no delay may occur on the outbreak of a fire. 

r do not see therefore that a reservoir would be of much, if any, use under the 
present circumstances. Another pipe is the only sure remedy, and I therefore 
recommend one to be laid down that Ehould have a calibre of at least twenty­
eight inches as given in tIle estimates. Such a pi pc laid, I have no doubt but 
all would be satisfied with the result; provided, in addition, that the city 
authorities should call to their aid some of the most influential of the citizens who 
should form themsdves 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 thc Boston 'Vater Department last year, and the result 
was most encouraging. It should be mentioned, however, th.at the laws ~ere c~n 
be applied with effect upon the water tenants 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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