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REPORT.

Engineer Department, T. and G. Railway,

Toronto, 21st May, 1862.

To John G. Bowes, Esq., President

Toronto and Guelph Railway Company.

Sib,—

The preliminary Surveys to determine the most

eligible route for the proposed connexion of Guelph with

Toronto, by Railway, which were committed to my charge

by two resolutions of the late Provisional Committee, dated

respectively 24th January, and 17th March last; being now

brought to a close, I have the honor to submit the foUowmg

report upon the results of those surveys, and the conclusions

they induce me to form as to the selection of the Ime, which

I deem it for the best interests of the Company to recommend.

The reports of progress submitted from time to time to the

Provisional Committee, related entirely to one route
;

that

which I have designated below as the « Central" one, passing

through North Toronto Township and Esquesing, by George,

town and Acton.

In order now to lay clearly before you the whole of the

proceedings, I will, with your permission, review stepby step,

all that has been done since the commencement of operations,

toward* obtaining what I conceived to be of the highest

importance to the success of your project, namely,-K>

thorough a knowledge of the topography of the region of

country lying between the terminations of the proposed road,
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authorized to carry out my views. Doforo organizing an

Engineering stuff, I deemed it advisable to devote some fur-

ther time to exploring the opposing barrier referred to ;
which

object having engaged my personal attention until the niiddlo

of February, I came to the conclusion, as stated in my

reiwrt of 15th March, that within the widest lateral range

which I felt at liberty to assume for th' location of your road,

stretching from the Centre line of Trafalgar Township, on

the South, to the Esquesing and Erin lino, on the North, there

exist but two routes whereby the summit of the table land can

be reached by Railway, within the bounds of any possible

outlay that you might bu prepared or willing to incur.

The Committee having declined to fix, for my guidance,

any intermediate localities to which the road was to bu carried,

I proceeded to select the best route, in an Engineering view,

by taking measures to establish a just comparison between

their topographical characteristics : and which could only be

arrived at by careful and searching instrumental cxamina-

tions ; because in bo ti the passes referred to, the features of

the Mountain front, elsewhere uniform and unbroken, are

there so shattered and distorted by a long series of GeologU

ca! changes, as to baffle the most practised eye to discover,

that in point of cost, either route would have ,iny decided ad-

vantage over the other ; though at the same time there might

exist such differences between them, in the outward confor-

mation of the ground, discoverable only by the spirit-level,

as would largely affect the estimate of " Grading." I ac-

cordingly organized two exploring parties, instructing one,

commencing at Milton, in Trafalgar, to run through the val-

ley of the Sixteen Mile Creek, until the summit of the heights

was reached, and so on to Guelph : the other, commencing at

George Town, in Esquesing, to follow the Valley of the

West Credit River, and extend their explorations also to

Guelph. Those two streams, or their valleys, presenting the

only "breaks" in the face of the precipice, through which a
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direct rail communication between Toronto and Gaelph,'e«n
in my judgment ever be effected.

Operations had only just been commenced, when I Wtts
instructed to the effect, that it was deemed inexpedient then to
survey more than one route—and that the Nortirerly onfr, \ih
Georgetown and the West Credit vaHey : I at ohce therefore
altered my arrangements, by withdrawing the party from the
Southern exploration, and sending it to the aid of that engaged
in the J^orthern pass, where the very great and almost unpre-
oedented ti^./^ ^,5 the snow, would in any case have demand,
ed an augm ation of the force at first employed.
The actual surveys were noi commenced until the 18th

February. On the 15th March, I reported the existence
of a practicable, but costly, route from Georgetown to
Guelph, taking in Acton.

The practicability of the ascent being thus established, I
was empowered to produce the Surveys from Georgetown,
Eastward, to such point on the Main Credit River as I might
find best adapted for conveniently crossing the otream and
valley, and thence to seek tiie most direct practicable route
to Toronto.

After a careful personal reconnoissance of the country
from Georgetown to the Humber, I directed my assistant to
guide the Surveys toSilverthorn's Mills, (Meadowvale,) in the
Township of North Toronto ; at which place the banks of
the Credit are less bold, and the facilities fof bridging better,
than at any of the many points examined higher up the stream!
From Silverthorne's, the line was continued in a direct course
to Fisher's Mills, on the Humber, and thence to Toronto,
entering the City near the Toll-gate on Queen Street, and
terminating at the Queen's Wharf
On the 29th March, I submitted the result of this "

iritii

line," showing that upon that course there exists a feasibW
route, presenting no difficulties that need deter the citizen^ of
Toronto, and other Shareholders, from prosecuting an enter-
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prize in which they had already embarked with so much

spirit.

The " trial" Surveys so far made, were sufficiently search-

ing, supposing the route to which they referred to be uncon-

ditionally adopted, to admit of the next important step being

taken, namely,—the final » locating" of the road preparatory

to its being declared open for competition to contractors.

As is usual in all such cases, however, considerable diver-

sity of opinion existed, out of doors, giving rise to much

Newspaper discussion, as to whether the one line examined

was certainly " the best one," or whether the interests of the

Company would not be better consulted, by ascertaining from

actual survey, the comparative merits of certain other mooted

routes.

Accordingly, on the 3rd April, I received a copy of a resol-

ution, passed at the first session of the present Board of Di-

rectors, instructing me to survey a line " from Georgetown

through Brampton to Toronto," or " any other line" that I

might " deem (/^.visable for the interests of the Company."

The responsibility of deciding on tlie route thus in a great

.leasure devolving upon me, I pursued the course usually

taken by Engineers undrr similar circumstances, namely,—

that of provi'ding myself w'^h facts wherewith to sustain

whichever route it might become my duty to advocate.

Such facts could only be gathered from instrumental ex-

aminations, and I accordingly exercised the power vested in

me, by carrying out what I had designed in the outset of

operations : Surveying each route under discussiofr, namely,—

the Southern one, through the still untried valley of the Sixteen;

and, below the Mountain, two others, North of the central

one already run : the one passing through Brampton, the

other through Brampton and Weston ; being desirous, m arbi-

trating between the rival locations, of placing them before you

in their true merits and in all their bearings.

Thii course was, I feel assured, the best for the interests
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in Trafalgar, at wliiclj point, where we are 412 feet above the

Lake, cominenco the diiriculties of scaling the Heights.

Leaving the Village of Milton close on the right, and passing

a short'Ilistanco in rear of " Peru Mills," the line follows the

general direction of the Valley, having to cross the Sixteen

Mile Creek twice within a distance of one mile, and at a least

elevation of 30 feet above its waters.

On reaching the " Third Line" of Nassagaweya, we are

clear of the valley and on comparatively even ground, but

still ascending. In the first Concession of that Township, we

reach the summh of the Table land, 920 feet above the Lake,

being just 10 miles from the foot of the ascent at Milton,

having in that distance risen 508 feet.

The Township of Puslinch is entered on Lot 18, and on

the front of ihe tentii Concession, an abrupt rocky ridge, at

right angles to the line, has to be crossed, the width of which

may be taken at 4000 feet, and its elevation above the Lake

1011 feet ; thence we have a direct route, nearly due West,

totheGuelph boundary, enter that Township at the angle

of the dividing line between Blocks C and G, and continuing

on same course to the Town of Guelph, cross the Speed a

little North of the Dundas Bridge, having altogether shunned

the Eramosa Creek, which upon every other route surveyed,

involves a crossing of no trifling magnitude.

The Central route is straight from the Humber to the Es-

quesing line, the Credit River being crossed, very favorably,

at Silvevthorn's Mills, in the third Concession ot North To-

ronto. From the Toronto and Esquesing line to Georgetown,

the course is perfectly straight, crossing the West Credit

Stream, in the tenth Concession of the last named Township,

and leaving Nerval Village U mile to the North.

At Georgetown, which stands 635 feet above the Lake, the

ascent of the mountain on this route may be said to com-

mence, as it does at Milton on the other. Leaving George-

town, the line has u direction about S.70« W., passes Clendm.
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expedient of a 63 feet gradient, for a distance of H mile, and

even that would be obtained by reAurse being had to a cut-

ting of 40 feet in depth, and an embankment of great length,

varying in height from 30 to 46 feet. This plane added to

that on the east sid.' of the Credit, gives 4 miles of 53 feet

gradient, below the mountain, on the Milton route, against 2i

miles on the Georgetown line ; a feature, which alone, even

were the advantage in point of cost not ranged upon the same

side, entitles the Eastern section of the Central route to an

unqualified preference over its Southorn rival.

But it is on the merits of the portions lying West from

Milton and Georgetown, that the verdict will mainly hinge.

On the Southern route, the general summit of the table

land is 920 feet, on the Central 971 feet above Ontario. In

the former case, the highest point is reached in a distance of

10 miles from, and an elevation of 508 feet above, Milton ;
in

the latter case, from Georgetown 7 miles, and above it 336 feet,

those two places being assumed as the " foot of the mountain"

on their respective routes.

The above figures, comparing heights to be overcome with

distances, show a balance in favor of the route through the

West Credit valley, over that through the valley of the Six-

teen Mile Creek ; in addition to which, the « rise" is more

evenly distributed over the whole distance on the former, than

on the latter Ime, where the profile presents a series of abrupt

« steps," which would cause the cuttings, in seeking for simi-

lar grades (53 feet per mile), to compare impracticably with

those on the West Credit Route ; and with similar cuttings,

we would have to put up with 4 miles of 70 feet gradient and

a startling amount of rock excavation.

In point of « allignement" the more Northerly is also the

more desirable route ; there being from Georgetown to the

summit but two gentle deflections called for, whereas the other

demands three, of much lesser angle, in order to adapt itself

to the sinuous windings of the valley.
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opinion, that in every point of view the interests of the

Company forbid the scleetion of tlie Southern line for the

location ot the Toronto nnd Guelph Railway ;
and that there-

fore as regards the ascent of the Heights, the proper route

for the road is through the valley of the West Credit River.

Georgetown thus established as a tangential point for the

road, the question next arises, whether, from there Eastward,

it will be bettor to take the route above described, via Silver-

thorn's Mills to the Ilumber, or to steer more to the North, so

as to touch at Brajipton.

The trial line No. 3, which I have had run for the purpose

of testing the merits of such a route, crosses the Main Credit

River n mile above Nerval, where the valley of the stream,

being the most favourable crossing point thereabouts, is 800

feet wide, and its water 110 feet below the Grade Line of the

Road, involving the necessity of a very costly Bridge struc-

ture and a vast embankment.

This is the most unAivourablc feature of 'he » Brampton

Line," and compared with the crossing of the same River on

the « Central Line," is a very unfavourable one ;
from the

Credit to Brampton village, and thence through the Townships

of North Toronto and Etobicokc to the Ilumber, the "con-

tour" of the ground is generally favourable for the economical

construction of a Railway, and the natural outline of the

surface can be judiciously conformed to without resort being

had to any gradient exceeding 40 feet in the mile.

In arbitrating between this and the Central line, the chief

points of difference occur, in the number and magnitude of the

streams to be crossed, and the grades that can be obtained.

As respects length and allignement, neither can be said to

have any decided advantage of the other, nor can I see that

either could justly claim any commercial superiority.

The prevalent idea, that to secure the carrying trade of

intermediate and neighbouring towns and villages, Railways

must pass throvfrji them, is generally erroneous. All railways.
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continuous grade as of no very material consequence, but

detached and isolated inclines of that nature must if possible

be avoided even at an increase of cost.

Fortunately such a possibility exists, by incurring a trifling

increase of distance and no increase of outlay ;
this is to be

effected by adopting the Brampton Route, which in every

Engineering point of view, save the chasm at the Main Cre-

dit river, is as much superior to the Central route, as I have

already shown the Central to be superior to the Soutliern.

The portion of the above line lying between Toronto and

the Humber, at Fisher's, and thence to Brampton, has still

to undergo the ordeal of comparison with a line from Toronto

to Brampton, via Weston. The distance from this City to

Brampton by the former route is 20^ miles, and by Weston

21j% miles, showing, in point of length, a difference in favour

of the Humber Line of 1^ miles.

But the most prominent feature on which to institute a com-

parison between these routes, is the crossing of the River

Humber, the water of which at Fisher's is 105 feet below the

grade of the road, and the Valley 750 feet wide
;

at Weston,

the water 55 feet below grade, and width of valley 900 feet.

In other words, the crossing of the Humber can be effected

for less outlay at Weston than at Fisher's, by from £8000

to jeicooo.

As respects the other features of No. 4 route, the ground

from Brampton to Weston is very favorable ; from Weston

to the City I have had no survey made, having, through the

kindness of the Engineer of the Northern Railroad, been

furnished with the notes of a trial line run by them, and

which shows a highly favourable Section, demanding no grades

of greater elevation than 40 feet in the mile.

I refer you to the attached Estimate tables (vide Schedules

A and B) for the cost of this compared with the other routes

examined, and from which you w 5e, that it is not only least

in cost per mile, but that the total cost of this, the longest of

B
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and Brampton,) bv £350 per mile, the cost of the former

being estimated at i:(>35(), of tl.e latter at £0700 por nale.

Appendix D sliows tho number, muirniludo, and cost, of the

several streams and valleys to bo crosse.l, and to which will

be due upwards of on.^ third th(^ whole cost of n;raduation.

The amount of rock excavation may l)e considerably re.

duced, provided that at the lofty rock ridge near Clenrlinan's

Mills in the Fifth Concession of Esqucsinrr, a Tunnel can be

substituted for a thorough cut, hut of this I am doubtful untd

closer examinations have been instituted ;
the rock is so much

displaced" and shattered, as, I fear, to render it too unsound

to admit of a Tunnel boiu- safely rcsort.d to
;

I have conse-

quently based my estimate of this part of the work on the

supposition of having to adopt the most costly expedient.

At some of the least considerable of the crossings, a saving

of some thousands of pounds may probably be ellbcted, by

recourse being had to " Trestlc-work" structures, of 1 i.nber

instead of the imperishable but more costly cond)mations of

earth and stone ; but in this case too, 1 have assumed the high-

est estimate, and calculated for permanent structures at al

the crossings: because whatever reductions might be eftected

in the ways suggested, they P.ightl^gain be swallowed up by

unforeseen casualities, from which few great public works

are wholly exempt, and against which no human foresight

can entirely provide.

The sum assumed to cover " Lands and Damages," has

been put down from no ascertained data, as I have as yet had

no reliable means of learning how far the " liberality of the

farmers along tho line of road is to be counted upon
;
but if

I have nnder.estimate.l this item in the cost of your undertak-

ing, it arises from my having orcr-estimated the patriotism of

the population with whom the Land Commissioner has to deal.

The Characteristics of the Road, in its completed iorm,

will upon the whole, be favorable.

In point of directness, it will, practically, differ very little
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your railvray schemes, it is of the very highest'importance to
the interests of the city and its connexions, that the first stepm constructing a railroad terminus should be designed merely
as a part of ^future Marine Depot of vast extent, taking in
I should say, the whole navigable front of the City.

With the details of a plan for such a Depot, I am of course,
not yet prepared

;
they n.ust be the result of long and careful

consideration
;
but I will here give a general sketch of the

design I propose
;
which will be rendered more intelligible

by referring to the outline plan herewith laid before you, and
which in its general effect, when completed, would not differ
very mu^h from the talked of" Esplanade."

The line, as I have already stated, reaches the city limits
on Queen Street, (at the Toll Gate) .-thence it is produced
till It strikes the Luke a little west of the " Old Garrison "
v/hence it curves so as to cross the Queen's Wharf close in
shore, at which point the track should be about 5 feet above
the water (the level I propose for the terminus.)

From the point of reaching the Lake, there are to be two
or more parallel tracks, the inner one, that next the shore, to
be appropriated to Passenger.trains only, and to be continued
down to whatever point may hereafter be selected as most suit-

Strict

""''""Ser Station, probably the foot of Yonge

On the other track, or tracks. Freight-trains come in, and
from them curved « Sidings" can branch off to each Wharf
that may from time to time be constructed.

with regard to the portion still unoccupied,) instead of being
formed into one continuous quay, should be occupied by pro
jecting " P.ers, ' or '< Jetties," of about 250 feet front and
depth with <' Slips" between them wide enough to admit, sideby side two vessels of the largest class, that each may lie
broadside to a wharf.

^

In this way, the greatest possible extent of water frontage
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would not much exceed the average of other portions of the

work.

Further extension to accommodato existing places of busi-

ness, could be effected at comparatively small outlay, the bur-

den of which would probably be borne, at least in part, by
those for whose accommodation it would be undertaken.

I think it advisable that the Engine Houses, Car Depot,
Machine Shops, &;c., should be situated just without the lim-

its of the city, and from these, Freight Trains would take their

final departure. A small " Service Engine" is despatched
from the Engine yard to run along the water front, collect

the outward bound cars from each wharf, and bring them up
to where the Freight Engine is in readiness to be attached to

them
;
the cars are there " marshalled," and the Train des-

patched on its destination.

There is still another question arises, in deciding on the
plan and position of a terminus for the first requirements of
the road.

Below the Queen's Wharf, the harbour is ice-bound for, it is

safe to say, four months of the year, during which time steam-
ers are plying on the Lake without ; and probably, in the whoh
course of the Winter, there is not a week in which the Queen's
Wharf is inaccessible to them.

To provide for the accommodation of Trade during that
season, it is very essential that there should be a terminus on
open water, so planned as to be a link in the formation of the
general Depot already described.

Such a terminus I would propose' to form, by constructing

a dock in 11 feet water, with a front of from 1000 to 2000 feet

in length, extending in equal portions above and below the
Queen's Wharf; the water space between the dock and the

shore to be formed into dry land by the material which must
necessarily be excavated from the cut through which the

Track is to be conducted to the water level.

Before closing upon this subject, I would beg leave to re.



36
^

in operation. ^ ^cc wi*. rather than

Your ««est policy wtU l^'; °^ the first
expenditure

.nlipate. those -"-•.
.f„ JXnds. Many Railroad

„„ the city terminus "*m - -
.„y,,^ .„„ „uch

companies have onpp ed the.r r
.emature expen-

:.pill in stations,
h".'d.ng^'

^„"; Z, „f u'nder 50 miles m

T.;veno.asyethadtime.^--f— ^^^^^

«ol to show the P-»-iri:Utl th^ line of roadhut

of ihe country on and '»«»'"
,„ , before you a report

at some toure date, ff^/ ™,_ i ^/ust to be able to sho«

:„ the final ">°-»»XfrJLu'nties, that the project can.

r^ °"S a -fe investment^
^_^_^^^^^,

Unorder -hat the «*
"J^^ ^^ ,„„eys of the lands re-

;rdCrSf P-:--rto require the »m.

rnrt^rir::^"-'-"*^"'^"""
can be commenced. ^

^_^_

Sir

Very respectfully yours,

W. SHANLY.
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