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THlE TORONTO AND) HAMILTON P>OWER AND WATER-
SUPPLY AQUEDUCTS ARE TH-EY FEASIBLE
SCIIEMES?

MY J. Il. KidLLE'. HIAM ILTON.

'l'lie nlot ion t bat t he wvater supply for Hamiîlton
couid he got froîn Lake Erie is a vc'ry old one. 'l'le
levels were talien, 1 helieve. by T. C. Keefér, C.E., sortie
35 or .jo years ago, to sev if il wvas practicalIe to supply
the City w'itlî water front îlnrt source. It wvas foiîld,
how ever, that a v'ast cleal of tuinneling \vont'li ave to
lie (lote befai e the Nwater could be mun ta the City, as
thle Iîighi ]and to sonth of the City was showîî ly the
survey tu b)e 53 feet ahove the level of Lake Eric. As-
suinning the distance front thc lake ta H-anmilton to be
36 miles, and the fail required ta give the wvater iii the
aquednct t velOCity Of 2oo feet per Minute, Or Saty 21
milies per Itour. 2 feet in the muile, and the bottcau of the
ChaLnnel 10 fect uîuler the Ici-el of Lake Erie, the aque-
drîct at H-amilton wuild have to ie 135 feet under the
leî'el of the îiiouintain. 'l'le aqueduct ns proposed to
lie noo feet ivide, îvith a 'lepth of >i feet of wvater, and
suitable for c-anal hoats, as they say it ivili ver>'
nîuich cheapen the carniage of coal to Hamilton. I-Ioîv
they propose 10 construct it througli the intervening
liigh lands lias flot been explained. At soîne p~laces it
îîill be nearly 200 feet under the level of the land, and
there is ncthing foi it then but tutineling. H-oîv tis is
10 lie dlonce, with a clear opening throughi the land or
rock of n ,ooo square feet, or 2o per cent. ovet' the sec-
tional area of the canal, 1 arn at a loss to know. If it
is pierced iii square section it wîilI have t0 be 32 feet
squlare-al treniendous piece of tunnel engineering. If
the nav'igale portion is clone away, il Nvili take ten
no-foot drain pipes laid side by side to carry the watero
l)roposed t0 be dchivered at I lamnilton, the pipes to go
under the land the saine position as the tunnel. The
aqueduct, if ain openî ane in part, îvonld liave to he at
least 6 feet above the level of Lake Erie 10 the top of
its einbankients, as the lake witlî certain îvinds rises
nîuch highier Ilian its normal level. 'llic construction
of the aqueduct ivilI have tu pierce throughi solid rock
for nearly ils îvhole length. If the aqueduc is brouglit
necar to the city, ils lnottomn would corne ont belaw thit.
level of the eniance of the inclined railway ta the
mounitain. If power lias to be realized, as proposed, 10

give a faîl of say 100 feet, a tail race wotnld have to be
excavated from the inoutain ta tlîe bay, at least haîf
the îvidth of the canal proper, 10 take off the water
passing through the turbines. Near the niouintain it
îvould have to he iio feet deep and 5o feet ivide ta
realize the faîl rnentioned. If the whole of tîne ivater
passing througli the canal ivas realized as electric
power, il wouild develop 17,000 hi. p., allowing for the
losses invartably connected wvith this method of trans-
mission.

\Vhien the mnat ter of convcying Lake Erie water ta
H-amnilton for doinestic and nianuifacuuring purposes by
a pipe, was proposed 35 ycars agýO, il %vas estiînated ta
cost Sooo,ooo, 1 belle' e. At the present timne the
work could bc te n ch quicker than then, as tliere
are ver), nuchi hetter appliances for the purpose. Now
iii placing this \ try nnuch larger project at, sa>', $8,ooo,-
000, il: is safe to say that il 1 i ery rnuch uinder îvhat
the cost wouild be, ivithout consîdering the rnachinery
and b)uildings rc<îuired ta realize tlîe power. Even at

$8,oo.u~,the cost of construction per i hip. îvould be
$470. For ivater alone, at s per cent. interest on capital

ini'este(l in the canal alone, the c<'st for i h.p. per year
ii'<ulcl he $37.6o. T'le Manchester, Englan<l, ship) Canal
lias cost uver $1 20,000,000. It iS onlly 26 miles long, and
15 yet incomlete. 1 have niot thoughit it ncccssary ta
fill up this report Nvit> a long array af figures requtired
10 %vork ont the power, etc., but if any of yorir readers
desire Oient I w'ill on a futuire occasion give youi tliem
in extenso.

T'he Lake Sirncoe proposed aqueduc, if con-
structed, ivill nul have the advantage of ant uiimIiited
supI)ly of water, as %vould the Lake Erie one. 1 ivill
endeavar 10 point ont what would bc theeffect on Lake
Erie of ain aqueduct supplying water near Toronto, de-
veloping, sa,, 50,000 l1.1)., or nearly so. I do nat pro-
pose ta worry yaur readers îvith the calculations leading
ta the resuit, buit to place the niatter before tlîcm in a
mariner that: cari lie easily uinderstaod. 'llie available
hiead at Toronto frora the level of Lake Siînicoe is, I lun-
derstand, 42a ft. I think if a fair allowanceîveremiade for
loss in transit by friction, etc., that 1 should not calctilate
the power fromnimore than a head Of 300 feet, the con-
duit to be as the Lake Erie one, ioo feet ivide. with a
depth of 8 feet and a fa111 Of 2 feet ta the mile, and a
î'eiocity Of 200 feet per minute. This channel wvorld be,
as proposed by tlîe Hamnilton and Lake Erie aqueduc,
equal to the carrying capacity of ten io.foot in dianie
ter pipes set side by side for the whole distance. AI-
laîving for ail losses in the conv'ersion of this ivater int
inechanical and electrical power, il wouild develop, if
the quantity could . e conîititied fromn the source of
suipply, 56,ooo hi. 1). Let us sec hiow this developnîtent
of powver wotild affect Lake Sirncoe. The area of the
lake, bays, etc., is, I have been inforincd, ver>' nearly
300 square miles, having a superficial area af 8,363,520,-
ooa square feet. Assurning the aqueduc ta be io00
feet ide and 8 feet deep, îvith a faîl Of 2 feet ho the
mile and a î'elocity Of 200 feet pet minute, the powver
developed, as stated before, îvould be 56,ooo hi.p. Thuis
power îvonld require 41,077 millions of cubic feet of
ivater for a year Of P15 days. This applies to ai pur-
poses for which the ivater mnighit be applied, and îlîis
îvauld cause the lake ta loîver its ivater surfacefive fret
every ycear, assuming that the flow froni the lake ta,
Toronto could lie kept up.

In this I have suppased that the comparatively
sinall quantity of ivater gaing down the Severn River
îvill continue ta flowv, but I arn informed thiat in parts
of the stinîner the milîs cannot run for ivant of ivater.
he cost of inaking the ivater connection frani the lake

ta Toronto îvould be very lîeavy indeed. Unîtil the
nature af the strata that the aqueduct wouild pass
througlh in ils course is ascertained by borings and
profiles got out, it îvould be impossible ever ta guess at
it. Then there îvould be the very large anlount of
îvork and casî of distribution of power at the powver
station, îvith buildings, and machinery and the large
tail race ta take off the ivater.

To use this ivater for domestic supply in Toronito
through the main and service pipes of tlie cîty, %would bc-
a great mnistake, as tlie continuaI lowvering of the water
in the lake, îvhich is sure 10 take place, would drain Out
al] the stagnant marshes, bogs, and ivater courses a round
the lake. Further than tbis, the lake, being a compara-
tively shallow one, and the temperature af the ivater
high in suimmer, il îvotld retain a large portion of t: is
temperature in its course ho the city, and probably in-
crease il in the open parts of the conduit. Tliere îvould
lie also a lass front evaporation and absorption of the


