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more accurately to the natural features of the grnd without
impairing its character or standing. But I observe that a
considerale portion of that saving, as I judge, is stated
thus: The hon. gentleman read an extract from Mr.
Fleming's report, suggesting that in certain portions of the
road, where it was practicable, resort might be had
to trestle-work and piles. The hon. gentleman continued :
That, I need hardly soy, is a very material modification
in design, and it would be -well to know to what extent
that is to be applied, what is the extreme letgth of the
piles to be used, what is thoesaving to be accomplished by
this particular modification of design ? The general result,
leaving out the question of rolling stock, leaving ont
the question of the reduction in building, has been that
1879 says $18,000,000'; April, 1880, says $17,000,000; and
December,1880, says $15,615,000. Of course, these various
alterations in cost must have been accomplished largely by
modification of design, and it is natural that we sbhould see
particularly what tEse modifications are. Now, turning
o the prairie section, I will refer to the Report of the En-

gineer for 1877, showing what the work of 1876 was on that
part. le says:

"The gradients and alignment will nowhere be less favorable than
on the railway now in o eration in the old Provinces. The maximum
gradient between the Yel w Head Pass and Selkirk will be 58-80 feet per
mile. Up to a point 468 miles west of Red River no gradient ascending
eastward in the probable direction of heavy traffic need exceed 26-50 feet
per mile."

Speaking of the result as to a good line there, the engineor,
in the report the same year, goes on to eay :

"It has been held from the first, that the successful occupation of the
prairie region, and the extent to which it may become thickly populated,
will, in a great measure, be governed by. the capacity of the ine to Lake
Superior to carry cheaply the products of the soil. The success of the
railway itself muet be determined 'by the number of inhabitants which
can be established in the country; and the degree of prosperity of the
population will be infiuenced in no narrow limit by the character of the
outlet for the products of thèir industry. The more, therefore, that the
eastern section of the railway can berendered available for cheap
transportation, the more rapi'will the prairie region become popu-
lated, and the more speedily wii îh land become self-sustaining. I1have
feit it my duty to regard these views as of paramount importance in the
location of the lne between the prairie region and Lake Superior.
Accordingly, ever effort has been made to discover th. shortest line with
the lightest posle gradients and easiest curvature, especially in the
direction w heavy trafic wil take-towards the Atlantic sea board."

After giving the resuits -achieved from Selkirk to the
oet he goes on to remark:

" Thus, there will be noimpedimenttothe Pacifie Railway carryingpro-
duets from the heart of the continent to Lake Superior at a lower rate per
mile than those now obtaining on the leading railways already in
operation."

Thon, proceeding to discuss the subjeet of the line further
west, hoesays:

"I have dmeribed tbe effrts that have beau .iade to obtain a line
with the easiest possible radients from thé prairie region to the
navigable waters 8of thSt. Lawrence, and the paramonÏt importanee
of tbisfeture. Refieree sto a table in the appiendii, which gives a
summary of grsdients for each hundred-mile section of the railway,,
between the L LkeSuperior terminus and Tête Jaune Cache, shews that
there is no gradiént aeending in either 1direction exceeding 1 per 100 or
528 feet perMile, and rith sne cingle exoeptioe, -,is., aI thecrossing
of the Soth Baskatchewan, the beaviest gradient aacendingr outwards
froi a point near Battlefodà to Fort Willian la onIy 05 per bundred or
26-4 feet per mile. I eil satiafied tiat a revision *1 the location at the
one exieptionl po witIi, with but trifling cst,- resalt in obtaining
the desired gr diet tmhere alsos
"i Asuming the gradieat at the South Saskatohewan to be amended,,

I am enabled to report a locatien on which fo ful a thousand miles
west of Lake uBperior, Ihe easteiy sdOic Ait eau be kept
downa to laith maadmmum gadifents U on (the.fad Trank and other
raiwaya in operati.e in thea ldeProviosa. heapssu of traugport..
tion insa t. a certan exent, ausgred-un I mPor"t element in
facilitating pii.rsperuu ttlement of thetfeffloert1ory in the
inledeôr.
"ITeiolow1ngwill ah thé se yvrale gadietsenred

on euh 500 mile siout of the line, est of Lake Uperior i;and the
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Thus on tht portion of the lin. located and establihod for 
distance of 4,500 mis there wili be close on 4,200 miles lerel, or vith
gradients under 26J ft. per mile, sud ne portion et the, balance viii rime
more than 53ft., per mile."I

That was W bo the character of the Uine, according to the
report of 1877,for the whole distance of 1,500 milesfrom Lake
Superior; but it was, of course, modified by the circumstanees
to which I have alluded as having occurred in April, 1880.
The Report of the Engineer for the year 1880 proceeds as
follows:-

" The importance of securing cheap transportation between the Prairie
region and the eastern markets has been kept prominently in view In
establishing the railway between Selkirk and Lake Supexior. I have in
previous reports described the efforts made from the beginn'ing of the
survey te attain this object.

" ln my report of lait year (p. 18), I referred at somne length te lhe
subject, sud drew attention te the fact that the Government had plaoed
uner contract the whole distance east of -Red River on a lotion
definitely established with gradients so light and favorable that cheap
transportation is assured for all time to come.

" This important condition is net attained without diflicnity. ALsUe
points it has involved heavier works than would have been .re»dered
necessary had steeper gradients been employed ; but these pointr are
remarkably few, and the increased expenditure, compared .with that of
the whole line, is;small. The advantagêgained will amplyc
for the extra expenditure incurred; au he resnîisb e. ut e
be easlty understood by referente to .the Report on
appended. lt can lithere be seei thatlhe same engiei w
transport 19 cars with a paylugioad :of 190 toua, mver Unevi'h 4
ordinar gradients, would take 37 cars with 31tons -1d ouerithe
Pacific lailway with the gradients obtained. Mortover, it is calulated
that the oonsolidation' clas of loc-mnotives pr.pmed tebe breuât
into use attimatelywill be capable of hanhag, fro Manitéb.tado
LqkeSuperior, on the gradianta established, asmach es 76 tou etf
paying ld."
But these results, although obtained, ad we .hpp
to be obtained-as far as the capacity of the line-to transport
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