
MAROUS SMITH

gurveys, B.V.

McLennan's 21293. Do you remember any other feature of the first year's opera-
party. tions which took place before you went to British Columbia, but

which were shown in some of their bearings at all events by the
accounts ?-Yes; thore was a Mr. McLennan had two parties under
him. With one of those parties ho went up the North Thompson
River to Tête Jaune Cache to examine the country there. Another
party was instructed to go from the mouth of the Quesnelle, on the
Fraser, and go up the Fraser by Fort George to Tête Jaune Cache.

21294. Thon easterly from Fort George, do you mean ?-South-east-
erly ; to follow the Fraser to Tête Jaune Cache and to meet the other
party there.

Mahood's party.

Expedition badly
managed and
large es
Incurrec'"

Of mules and
horses something
like ninety bat
between the two
parties.

Mismanagement
hief In the delay

in starting.

21295. That is the Green party-the other party ?-That is Mr.
Mahood's. The first party I mentioned was Mr. Green's. Ie went up
the North Thompson.

21296. He was detailed in the neighbourhood of Cranberry Lake ?
-Yes ; the other party was Mr. Mahood's. He was instructed to go up
the Fraser from the mouth of the Quesnelle to Tête Jaune Cache; but
on arriving at the mouth of the Quesnelle, he was advised it was too
late in the season and it would be botter for him to go overland to Rich-
field, the principal town in the Cariboo district. From Richfield he
went in a genorally easterly direction towards Tête Jaune Cache. He
found the country very rough. One ridge was something like 9,000
feet high, and covered with snow.

21297. Was that in the Cariboo range ?-That is in the Cariboo
range. There was a very large expenditure incurred on that expedi-
tion. It was very badly managed. Mahood had delayed on the road
before starting, and got into difficulties on account of the climate. He
lost a great number of mules and horses, and the packers had large
claims. He engaged packers, and the packers presented large claims
for loss of animals and packing. I think between the two parties
there was something like between eighty and ninety mules and horses
lost-perished.

21298. Do you mean between Green's and Mahood's parties ?-Yes;
the Mahood party wintered on the Fraser River at Castie River, a few
miles below Tête Jaune Cache. The Green party wintered at the Lake.
Thero was very little feed for the animals, and I think they lost
between eighty and ninety horses and mules that winter.

21299. Do you know whether that loss was to be attributed to bad
management: did you find that from the accounts ?-There was bad
management, and I reported that to Mr. Fleming, partly in consequence
of the lateness in starting. The country was un k nown, and perhapa
they did not expect the climate would be so rigorous. The larger part

21292. Having gone over these accounts at the end of the first
season, could you say, even in round numbers, what was the amount of
expenditure incurred during that year of 1871 by the Moberly party ?
-No, I could not. I examined the accounts item by item as vouchers.
These vouchers were sent to Ottawa, and Mr. Watt, the accountant,
went home with them, and I never knew what the totals were. I
simply knew them in detail, and a great many of the accounts came
in long after. In 1873 accounts came in for the survey of 1871, and
these I certified if they were correct, and sent them on to Ottawa, and
the ledger was kept here, I have no idea of what the amount was.
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of the loss was from the rigour of the climate; there is no doubt of that.
There was some mismanagement in delay in starting.

21300. Then, do yen not think that fair ordinary precaution would
have prevented a good part of the expenditure ?-Not if they

'Dre obliged to ]eave so late in the season as they did-
in September. I think it was far too late. If they had known more
-of the country I do not think they would have done so, but the surveys
Were pushed with great haste immediately after the confederation of
British Columbia.

21301. Is there any other matter connected with that first season's some of the sur-
operations which was disclosed to you by the state of the accounts, or by ',®Ç"u on
the reports to you from the persons connected with them ?-There is those employed.
8one part of the Lower Fraser survey, from Yale to Lytton, and from
Lytton to Shuswap Lake on the North Thompson, that the parties em-
Ployed had not the necessary experience. The surveys were not worth
rauch, but the expenditure was not large. Parties in British Columbia
had no experience of engineering-railway engineering; they were
Put on the parties and the surveys had to be done over again afterwards.

21302. Is there any other matter connected with that first season's
Operations which wasdisclosed by that investigation of yours?-I think
those are the main points that account for the large expenditure; a large
number of animais was lost in Mr.Moberley's party, and provisions too,
that were too expensive to go and bring afterwards.

21303. I think, upon a former occasion, you gave as the particulars of
Your operations in British Columbia between 1872 and 1873, or was
there any portion of 1873 not finished ?-I think so. They are very
fully given in the report of 1874. An account of the operations in 1872
w'as given in the report of 1874, page 105 te 156.

21304. That report was made for the public, I suppose ?-Yes.

21305. But sometimes things occur which are not considered desir- The fire which
able te mention te the public-I am speaking of these : are there any ace
-Other matters connected with that year's operations which bear on the another cause of
subject we are examining ?-Nothing of special interest. Of course I expenditure.
had very frequent communications with Mr. Fleming. Everything
Was discussed and every effort was made to reduce the expenses and te
do the work as economically as possible. Frequent confidential com-
rnunications took place between Mr. Fleming and myself, both verbally
and by letter. I may state that enother cause of increasing and in-
-creased expenditure afterwards was the fire that took place in the
Offlces here.

21306. At Ottawa ?-At Ottawa. That was in the spring of 1874, I This fire destroy-
think. That burned up ail the papers in the office-destroyed, I think edali the workor

)1872.
the Whole work that was done in 1872. It was burned up except one
Plan, and subsequently had to be re-surveyed.

21307. After your operations in 1873 in British Columbia, did you
0ne directly to Ottawa ?-Yes; I came home te Ottawa. I left Vic-

toria on the 12th of December, 1873, and returned to Ottawa.

21308. And after your arrival here, how were you occupied in con-
ection with this railway ?-Superintending the making of the plans

'dUring the winter.
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Left Ottawa 15th
Masy, 1874, wlth
three partes, nd
meveral explora-

osr exaendna-
tions were made.

Bute 1niet one
of the probable
termina.

Coast examined.

21309. Until about what time ?-I left Ottawa on the 15th of May,
187-, taking three parties with me. You will find in the report of 1874
that there were several examinations of the country made in the
manner that I had suggested in my first letter to Mr. Fleming ; some
in the neigh bourhood of Blue River and Clearwater. and also thero was
an examination made from Fort George up the north branch of the
Fraser and across the Rocky Mountains, by two engineers-Mr.
Jarvis and one assistant-and a few Indians.

21310. You had charge of the eperations in British Columbia in
1874 ? -Yes.

213 11. Yeu were there ?-Yes ; 1 was there that season.
21312. Were the examinations principally by the help of instrumonts,

or in the shape of explorations ?-The first operations iii 1874 were
examination, flrom the valley of the North Thompson up t) Clearwater
River, and thence north-westward towards Lake la Hache ; and another
examination up the Clearwater River to Lake Clearwater, and along
the side of the same, thence easterly across a part of the Cariboo iange
into the valley of the North Thompsou; at the last part being very
nearly ihe same line that Mr. Moberly had partly examined -in 1t8,73.
These examinations showed tha no feasible line could bc obtained in
that neighbourhood; consequently the parties went on up the North
Thompson River and Albreda, until they arrived at Tête Jaune Cache.
Then they made an instrumental survey down the Fraer rValey from
Tête Jaune Cache to Fort George.

21313. Why an iustrumental survey ?-It was the oîly line left
from the Yellow Head Pass that was feasible then. It was the only
feasible ine leftgoingtowards Bute lnlet, the othershaving benci proved
impracticable.

21,04. Thon had Bute Inlet been adopted as one of the probable.
termini on the Pacific?-Yes; one of the probable termini. Yau will
find in my instructions of the tirst year, 1872, my speial work was
the survey from Bute Inlet up to Tête Jaune Cache. While these
instrumental surveys were oeing made. I chartered a steairer and went
along the eoast examining numerous inlets from Burrar'd Inlot north-
ward as far as Port Simpson, at the saine time Mr. Hoietzky was
employed naking examinations of two of those pae-, ono from
Gardner Inlet eastward aeross the Casende Mountains, the other from
Dean Inlet eastward.

21315. These IIoretzkv examinations were simple expi lortions I
understand ?-Yes; simple exploritio.s. After I returned from the
coast examination, i went and exin ed a large part of the southern
part of British Coumbia, from Fort Hope, I think it was in that year.
My exploration from Fort Hope is described in the report of 1877,
page- 115 to 118. After that I continued with my simp'e exp!oring
out on the route to the mouth of the Quesnelle.

21316. From what point did you start with that exploring party ?-
I started from where I left off the last exploration The tisi explora-
tion was to the south-east by Similkameen and the Okanagan Lake. and:
back of Kamloops and Lake Nicoha by the Cariboo wagion rad, near
Lytton. Froin that point I followed the waggon road up to the nouth
ot the Quesnelle, and across the river there, and made an exploration
northwards parallel to the coast on the inner flank of the Cascade
Mountains, as far as Lake François-about the 54th parallel. From
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that I went to Fort Fraser and down the Nechaco River to Fort survey., ».c.

George. There I met the instrumental parties.
21317. Under the chaige of Mr. Jarvis ?-Under the charge of Mr.

Jarvi. Mr. Jarvis's party had corne down the Fraser. There was
another party under Mr. Bell that I employed from Fort George south-
Westvard up the Chilaco Valley towards Bute Inlet-on the line
t owards Bute Inlet.

21318. Was Mr. Horetzky under your charge that season ?-Yes;
all the parties were undcr my charge while I was in British Columbia.

21319. You heard him give some evidence concerning one of those
explorations, did you not ?-Yes; a very small part of it. I think he
Was giving his evidence about an inlet that I saw there, the Kitimat
Ihver. I was at that point and saw the pass that ho nentioned, but it
'was going northward towards the Skeena River, and 1 saw in a direct
lie eastward from the Kitimat.

21320. I think he said that he had come to the conclusion that there A good pass from
was a pass from the Douglas Channel up through the Kitimat Valley Douglas Channel
to the Skeena River; he had not actually traversed it, but he believed Vaney to the
there was one: do you say you were through that pass ?-l was not Skeena River.

through it, but I saw it from the head of the Douglas Channel. There
is a broad valley extending as far as the eye can reach from the high
bills.

21321. Was it your conclusion that there was a good pass through
there ?-Yes ; there was a good pass through there to the Skeena in
that direction. As fur as the eye could reach the valley was very
broad and level. I mention it in my report. You will find on page 111
I state this :

" The Kitimat Valley at the head of the channel appears to be three to four miles
'ide and very low. It stretches away to the north affording an easy route to the
Skeena River. On the west the hills rise to an altitude of from 1,000 to 3.000 feet
Covered with the irrepressible fern. On the east side the hila butting on the chan-
nel are of a similar character, but through low gaps in the range we got glimpses of
Iligher mountains capped with snow, leaving scarcely a channel of a practicable
rOute for road or railway tbrough the Cascade chain to Lake François or the River
sechaco."

21322. I think that inlet is sometimes called Kitimat Inlet, is it not:
at is marked on the map the Douglas Channel ?-It is the head of the
Douglas Çhannel.

21323. Then I understand the result of this exploration by Mr.
-lOretzky, corroborated by your view, to be, that if this Douglas
Channel was available for an outlet, it could only be approached from
the Skeena River and not direct from the François Lake ?-That is my
-pinion.

21324. Was it considered one ot the robabilities at that time that
thi8 Douglas Channel might be made available for a port on the
Pacific ?-That was the object of my exploration, to examine all theChannels and survey the most feasible ones.
. 2132à. As a port then, this was considered feasible, was it ?-Yes; it
18 a pretty good harbour there. It might be made a good harbour in the
Kitimat River.

21326. Did you aseertain whether the Douglas Channel was, as auile, frozen in winter ?-No, I did not; not at that time. It was foundafterwards the Douglas Channel was not examined in winter.
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21327. Do you know whether it is, as a rule, frozen in winter :

have you had sufficient information on the subject ?-I have i:ot.
21328. Have you information that it is not frozen, as a rale ?-No; I

have not any information about its position in winter.
21329. Was it adopted as one of the probable outlets or ports with-

out ascertaining that fact ?-No; it was not. A channel branched out
of it called the Gardner Channel. That was one of the channels to,
which the surveys were mainly directed.

21330. But that could not be approached from the Skeena River
through the Kitimat Pass ?-No, it was approached by a different pass.

21331. I understood you to say that this Kitimat Pass was explored
with a view to having a port possibly in the Douglas Channel ?-1
explored all the different inlets with that object, but from my state-
ment, which I have just quoted from the report, that did not appear so.
feasible on account of no approach being obtainable between it and
Lake François.

A port which 21332. Were those explorations on the land going on to ascertainseemed eligible Inhthrter a
the®rdnerInle whether there was a feasible Une for a railway without first ascertain-
and Horetzky ing whether there was any port proper to be adopted ?-No; the
was exploring
across the rnun. channel was examined first, and there was a port that seemed feasible
tains with aview in the Gardner Inlet, and Mr. Horetzky was making an examination into ItL connection with it across the mountains.

21333. Was it in connection with the Gardner Channel that the-
Kitimat Pass was examined ?-No.

21334. How did it come that the Kitimat Pass was examined, if the
port was to be first ascertained to be feasible and the Douglas Chan-
nel was not feasible ?-The Kitimat Pass was, not examined; it was
only seen from the hills. I looked up it from the hill at the head of
the inlet.

21335. Then there was no land exploration made from Gardner
Channel, that being the channel that Mr. Fleming had selectod as a
feasible point for the harbour: is that called Gardner Inlet in the
general description in your Department ?-The route is called'the-it
was not from the head of the channel. It is the Kimano Pass. That
is a little elevation that comes into the Gardner Inlet, some twenty
miles from the head of it on the north side.

21336. Then I understand you to say, that before these land explora-
tions, that inlet was approved of as affording a sufficient port for rail-
way purposes ?-Yes, it was. It was adopted for survey. Several were
selected. That one was selected for surveying on account of its
position. At that time it was thought to be very desirable to get as
straight a route as possible to China and Japan, and that port lies in a,
very good position for that purpose.

21337. Was it ascertained to be a good port, if a good railway could
be got to it ?-Soundings were made in the Kimano basin and it
seemed to be feasible.

cooper's report of 21338. Have you seen the report of James Cooper on page 307 of
noweale was the report of 1877 ?-I nay say that I pay very little attention to Capt.
not first hand, Cooper's report. He really knew very little about it, except what he

ndhldinn had gathered from the surveys, and he was interested in the Burrard
land In the neigh- Inlet-he had a land interest, and his report had very little effect. Itbourhood of
flurrard Inlet. was not raliable at ali.
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21339. Do you know whether the land explorations were carried on

with the view of carrying the road to particular points on the coast
without first ascertaining whether those points could be used as ports ?
-No; they were carried on simultaneously. In 1874, I examined the pmina°tie*o
coast, and I also examined the mountains parallel to the coast in the land and ofr>0-
interior, and Mr. Hortezky was examining two passes, one to thb the ast r n
Gardner Inlet and one to the Dean Inlet, at the same time that I was on simultane-
maaking those explorations. From the result of our general explora- ouly.

tions a survey was made the following year, and the Dean Inlet seemed
to be the most feasible. I may suggest that, after the surveying parties
of 1872 came in, on all subsequent surveys my suggestions of examin-
ing the country before making instrumental surveys was generally
taken. We generally made examinations after the explorations. Mr.
Pleming agreed with me at once that that was the best way to do after
I had written to him. All subsequent surveys, after 1872, were exam-
inations made in advance of the instrumental surveys, and from those
examinations instrumental surveys were never made at all when we
found that they were not worth surveying.

21340. Did you say that more than one instrumental survey was
made in 1874-that by Mr. Jarvis ?-Yes; Lr. Gamsby had a party ;
it was on the same route. The instrumental survey of 1874 was maide
to connect the Yellow Head Pass with Bute Inlet. Mr. Jarvis had thie
surveys from Tête Jaune Cache down the Fraser, and thon there was
Mr. Bell had part of the survey and Mr. Gamsby another. There was
a complote survey made during that year from Tête Jaune Cache to

the head of Homathco Pass, which leads to Bute Inlet.

21341. Sufficiently close to permit of profiles being taken ?-Yes;
and quantities have been obtained from that survey.

21342. Then have you described that season's operations as you
understand ?-I think so.

21343. Where did you winter after that season ?-I roturned to Returned to
Ottawa again in the fall of 1874. Ottawa ln fal of'

21344. When did you leave Ottawa again ?-I left again in the spring Iett Ottawa in
of 1875. I find that 1 arrived in Victoria on the 13th of M ay, 1875. spring of 1575.

21345. Was Bute Inlet considered a probable terminus at that time ? Principal surveys
-It was considered a probable terminus at that time, so that the for e'v Improv-

surveys of that year were nearly all directed to there. There was one surveys and dl-
survey directed to the Dean Inlet; but the principal surveys of that r."te° ""Bt

year in British Columbia were improving the previous surveys and
directed to Bute Inlet.

21346. These surveys were over lines that had been explored before ?
-- Yes, and partly surveyed instrumentally.

21347. So that they were closer examinations than you had made the
previous season ?-Yes, much closer. In fact the work then lay
between, I may say, the Bute Inlet and the Dean Inlet. The Burrard
Inlet had been given up almost at that time.

21348. Will you describe, shortly, the operations for that season : I surveg of 1875,
have your report before me, but I wish to get down in evidence an descri d.

outline of the operations ?-I find a very important survey was made
that year from the pass across the Cascade Mountains. The first
survey was made by the northern pass. The Homathco leads from the
head of Bute Inlet into the interior of the country eastward. Some
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Surveys, B.GC. .IM§7a. forty miles up from the head of the inlet it divides into two branches.
The survey of 1872 was made up the north brauch of the Homathco;

Survey on the in 1875 it was made on the south branch, after an exploration by my-
South branch of
the Iornatlico. self. I went through with some Indians and found it a feasible route,

and had an instrumental survey made of iL. Then east of that towards
Fort George the line was made-deviations were made, and the line
generally improved by good instrumental surveys, and a re-survey was
madle from the Yellow lead Pass down the Fraser to Fort George.
The flrst survey was a rapid survey--a flying survey, as we call it.

Re-survey from This was a thorough survey from whieh quantities c:uld be obtained.the Yellow Head Ti Usre
PasadownFraser Mr. George Keefer had charge of one portion of the survey, Mr. Trutch
to Fort George. ofanother, Mr. Gamsby of another portion, Mr. Cambie of another

portion, and Mr. Jennings also. There were a number of parties-in
fact the whole survey was made complete that year from Yeltow Head
Pas down to the head of Bute Inlet.

21349. That was the principal object of that year's operations ?-Yes.
21350. It had been ascertained by previous examinations tlat such a

route was feasible ?--Yes.
21351. And this was for the purpose of examining the quantities

necessary to estimate the works ifdesired ?-Yes; necessary to estimate
the cost of the works.

Fron the end of 21352. Is there anything particular connected with that season's
veys made with operations which you think necessary to explain now, beyond what your
greatjudgrnent. report mentions ?-There is nothing special any more than the general

fact that the parties were very greatly improved. We had an excellent
staff for the first year (1872) that I was ont. The best parties for the
succeeding year were selected, and the staff was really a very excellent
staff. From the end of 1872 up to 18 76--coming to the end of 1875-
surveys were made with great judgment and as economically as could
possibly be done. The parties worked very hard.

21353. Were the operations in British Columbia directed by yourself,
or under the directions of the superior officer after 1872 ?--l had the
general direction, but the officer at the head of a party received bis
instructions from me, and he directed the operations of his own party.

21354. [ mean, did you select the locality for the examination; for
instance, as you say in the year 1875, the principal object was to get a
closer knowledge of this route to Bute Inlet : was that done upon your
responsibility, or was it under the directions of the su perior officer ?-
It was on my responsibility, but before starting from Ottawa the whole
subjeet was discussed between Mr. Fleming and myself, and thegeneral
course of the work selected; but in British Columbia I had the direction
of the whole, and I used all my time in examining the country ahead of
the survey parties, and sent them back sketches and instructions as
far as I was able. I was responsible for the work.

The instrumentai 2135 5. Were you responsible for the selection of that particular workexamination of rsosu L aLcLrwr
the route to Bute for that season-I mean the instrumental examination of this previously
*ie endg " explored route te Bute Inlet ?-I was just saying that that was decided,

by Fleming be- eýoe ot oBt ne - a utsyn htta udcdd
frre wntness left before I left Ottawa, by the Chief Engineer.
,Ottawa.

21356. Did you return to Ottawa that winter ?-I may state, besides
the line to Bute Inlet, there was a line branching off in the neighbourhood
of Fort George to the Dean Inlet. That was also surveyed that year,
a good instrumental survey made of it, that is a little further north,
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these being the two objective points for the termini of the railway, of
that season.

21357. Then there was very little simple exploration in the seaqon of Most of the sim-
1875 ?-No ; most of the explorations had been done in 1874. nt Ia o 4

21358. Was it considered that you had discovered enough feasible
routes to be examined more closely ?-Ycs; just so.

21359. Did you say you returned to Ottawa in the winter of 1875- Returned to
'6 ?-Yes ; I returned to Ottawa in the end of 1875, I do not know 0tawagrist-
the exact date. It was about the end of 1875 that I returned to Ottawa.
I find that I was stili in Victoria the 29th of October; it was about the
end of the year, about Christmas, I arrived in Ottawa.

21360. Then, in the following spring, the spring of 1876, what Ranlway I4ea•
was your occupation ?-The first thing I did I went out to the Q0 ,"in0 Bay
French River to examine the route generally called the Georgian Bay Branche
Branch. I started a party to work there, and started a party under In 177 started a
Mr. Lumsden to locate that branch from a point on French River to ade'n t
Lake Nipissing, near South River on Lake Nipissing. l0rttethat

21361. That was a different route from the one which had been
adopted some years before and contracted for by Mr. Foster ?-It was
a little further north.

21362. Did it commence at the mouth, or further inland ?-About
twenty miles from the mouth of the river at an Indian reservation.

21363. Why was a pointtwenty miles up the river selected instead of
the mouth of the river ?-Because the country is very rough towards
the mouth-rock, in fact, with hardly any soil whatever, and the French
River has several branehes, four or five different branches, and we
could not have continued the line westward from a point any lower
down the river than that point-Cantin's Bay. Survey con-

mne ced at Can-21364. Was it considered that the river might be made navigable tnl''Baytowhich
from that point to the mouth ?-Yos; made navigable with some oghit thwea river
improvement, but it would have required one or two locks. couldbe rendered

navigable.
21365. So that that branch mlght be made available for the

Georgian Bay traffic by improving these waters between the point you
name aud the mouth of French River ?-Yes.

21366. Fad you given up charge of the operations in British Colum-
bia, or how was it that you came to have charge of this portion of the
country ?-The surveys in British Columbia were continued, and Mr.
Oambie was sent out to take my place temporarily.

*urveys.
Cambie sent out
to take wltnews
place tempor-
arlly In British
Columbia.

21367. 'But did you not occupy a different position, in respect to this
railway, after the spring of 1876, from what you had oceupied before ?
-There was no difference made in my appointment. I had no official
notice that any change had been made in my status in the staff, but as
first officer, next to the Chief Engineer, I took charge in his absence.

21368. Whose absence ?-Mr. Fleming's.
21369. What absence was that?-He left Ottawa and wentto England. Fleming wenttê

H1e got leave of absence, and he asked me to take charge in bis absence, Engian; witnesa
which I did, and it was approved of by the Minister that I should take In charge.
that charge temporarily.

21370. Then, at this time, the spring of 1876, you were acting Chief
Engineer, I understand ?.,-Yes.

39*
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21371. In addition to your ordinary duties ?-Yes; I had the general
direction of the whole works on the lino, both under construction and
survey.

Went westward. 21372. Will you proceed, please, after this examination of French
River ?-I went westward, north-westward rather. I went up the Wah-
napitaepee River, and thence across to the Long Lake, White Fish
Lakes and Vermillion Rive-that is, a general north-west course.

Examined works 21373. Toward Nipigon ?-Yes; towards Lake Superior. I went by
oIr"t"1 a" Encanoe up the Wahnapitaepee River and across to Long Lake, to the White

westward. Fish Lakes and to the Vermillion River, and down the Vermillion
River and Spanish River to Lake Huron. [ made a great number of
portages in that distance, some seventy I think, and then J took the
steamer at a point on Lake Huron, and went up with my party to

Railway Con- Thunder Bay on Lake Superior. I examined the works that were
struction. going on there then from Fort William westward.

Contract No.13. 21374. The first contract in your course would be contract 13 ?-Yes.

Found line partly 21375. In what state did you find the work ?-It wýas partly graded.
graded. I walked over twenty miles of it. I walked over it from Fort William

to the crossing of the River Kaministiquia, I think it is about twenty
miles. Portions of that distance were graded, and some portions above
that point.

21376. Was the work then understood to end at Sunshine Creek, or
was it projected as far as Shebandowan ?-I think it was to end at
Sunshine Creek ; 1 am not very sure though.

21377. Do you remember that the work, as originally projected, was
shortened ?-The original contract went to Lake Shebandowan, and
then it was shortened by stopping at Sunshine Creek.

Work shortened 21378. Deviating north-westerly ?-Yes; I think at the time I went
tn a he-wedry. over it it had been shortened. They had instructions to stop there;

but I am not quite sure.

21379. Who were the con tractors ?-The 'contractors were Messrs.
Sifton, Ward & Co.

21380. Who did you find in charge as engineer ?-Mr. IIazlewood.
Mr. Hazlewood was in charge as the district engineer.

21381. I suppose you had some consultations with him on the subject
of the work ?-Yes.

Found work pro- 21382. How did you find the work progressing ?-It was pIpgressing
gressiflg very :
we . very well. There had been sorne changes made in the location of the

line-slight change, deviations.
21383. Did you consider that the lino had been well selected ?-Yes;

it appeared to be very well selected, what I saw of it.
21384. The work was satisfactory, you say ?--Yes.

Not satisfied with 21385. Was there anything about that particular contract that
jneasurements. attracted your attention ?-No ; there was nothing to call My attention.

I gave them instructions about the measurements of the works; I do
not know whether that was that year or the subsequent year. I did
not think the mode of measuring the works was satisfactory, and I
gave them other instructions. I am not sure whether that was the
succeeding year.
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21386. In what respect was it inexact; do you remember any par- Contract No. 13.

ticular feature about it: was it rock, or loose rock, or earth ?-No; it was
the mode of keeping the books. You understand that measurements
are made monthly to pay contractors on account of their work. These
lTeasurements are not so close as the final moasuroment.

21387. But they are made always to show the total quantity executed
up to that time ?-Approximate.

21388. But I mean they are not made from what¯was measured one
Tnonth up to the next month ?-The total quantities are returned up
to date.

21389. And the quantity for the month is ascertained by deducting
the amount shown by the previous measurement Irom the last ?-Yes.

21390. In these measurements, which you say were not accurate Foundmeasure-
enough, were they made too much in favour of the contractor or too ®swere

much in favour of the Government ?-No; I could not state that. tante.
When I say accurate enough I do not know that the measurenents
were inaccurate; but I found they were boing left to minor assistants,
and I gave instructions to the engineer in charge to be careful and
superintend the re-measurements himself, that ho was responsible for
them.

21391. Thon it was not becaqe you discovored errors in the quanti-
ties ?-I discovered nothing wr ng.

21392. But they were a little lax ?-They were lax, I think. The Lax.
subsequent year I gave them little instructions,, very close in detail,
respecting all the details.

21393. Did you notice any reason why their measurements were not Supplied them
likely to be correct finally ?-There were some portions where the cut- iabmore. exact
tings were on sidling ground, and the tables that they were getting t

the quantities from, they simply took them from the average height,
or the average depth of these cuttings. That does not give the exact
quantity if the depths vary very rapidly. I supplied them with tables
that were more exact.

21394. Is that difficulty in ascertaining quantities where the ground
is rapidly falling ?-Rapidly falling each way ; rapidly falling length.
Ways and sideways as well-what we call sidling ground-where one
part of the cutting may be two feet at one end of it, and the other
Would be twenty. The average of that is eleven, but taking the aver-
ages from that quantity does not give the quantities. The tables are
Constructed from the prismoidal formula, which gives exact quantities
under any conditions.

\21395. What do they require then for data to apply to these pris- Prismoidal
Moidal tables ?-They simply look at the ends of the stations. The tables.
stations are 100 feet apart, and they note the height or depth at each
end of the 100 feet, and these are marked on the tables, the line of
Igures on the top of the table horizontally, and the other vertically.
llunning your finger down to where these moet gives the quantity
exactly.

21396. Was the inaccuracy of the tables which were in use in favour
.f the Government or in favour of the contractor ?-It depends. Somo-

times they might be one way, sometimes the other. There was nothing
iltentional to make matters wrong.
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an-ract NO.m 13 21397. It was not because the tables in use were in favour of the
contractor ?-No.

21398. The ones that were in use might as weli favour the Government
as the contractor ?-Yes. In fact I think generally in the cuttings
they would favour the Government; the table would not give such
quantities as those I supplied them with.

Trhe principal 21399. As to measurements. I understand that the principal change
arments was was that you directed the engineer in charge to look after them him-

self in8tead of trusting them to subordinates ?-That was the principal.
tharge should Mr. Hazlewood was the engineer of the district, but Mr. McLennan,lookr ftr hem

imself. m under Mr. Hazlewood, had charge of the operations.
21400. Of this particular locality ?-Yes.
21401. Mr. HTazlewood's district was a more extensive one than Mr.

McLennan's ?-Mr. Hlazlewood's district extended a very considerable
distance, and more than one engineer was employed under him at
different lengths. Mr. McLennan had a sub-division of Mr. Hazle-
wood's district.

21402. Was there at that time at that end of the line any more
work under construction besides this section 13 ?-I am not sure
whether contract No. 25 was under construction. If it was, it was
just about the time it was begun I think. You will find by the date of
contract No. 25.

By Mr. Keefer .
Potraet let at 21403. It is dated June, 1876 ?-The contract was let but there wasthis tine, but

ery Itte work very little done when I was there.
one.

By the Chairman:-
21404. How did you proceed westward from this point ? -I went by

canoe over what is generally called the Dawson route.

lIaIIway Loca. 21405. And where did you strike the present line of railway ?-1
,erota~t No,. went to Rat Portage-that is the outlet of Lake of the Woods. They

were engaged making the final surveys then for section 15-location
surveys.

21406. That was bofore the contract was let ?-Before the contract
was let.

21407. Who was in charge of that particular section ?-Mr. Carre
had charge of that section.

21408. Did you stay long upon that section ?-No; Mr. Carre was
absent, and one of bis assistante, Mr. Fellowes, was on the ground. I
examined a few miles of it, the roughest part of that end.

21409. Which end ?-The east end, at Rat Portage. I then pro-
ceeded to Winnipeg where I met Mr. Carre and Mr. Rowan. Mr. Rowan
had charge of the district. His district extended from Rat Portage west
to Red River.

21410. Speaking of section 15 alone, at present, Mr. Carre was the
engineer who had charge of it ?-Mr. Carre bad charge of that section.

21411. You did not see him until you arrived at Winnipeg ?-Not
until I arrived at Winnipeg.
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21412. How many miles of section 15 did you traverse at that time ? *f***No-15.

-I did not traverse many. I examined a small portion of it.
21413. What was your opinion about the location adopted ?- Fo hat h

My examination was to get a general knowledge of the character heavy, and asked
of the line, and after having done that I examined it on the rofile Carre to improvethe ue. haing them,'who sald it
with Mr. Carre. I found the works were going to be very heavy, could not be done

. ithout makingand I asked Mr. Carre if he could not improve the lino. He grÛae steeper.
said he could not do so without making the grades steeper than those
which ho had been instructed to keep to, by the instructions of the
Chief Engineer to him.

21414. Did you take any stops towards improving the location
or otherwise benefitting the work ?-I asked him to make a survey of
six or seven miles, especially at the wost end, where ho thought the
greatest improvements would be made, and to get the best gradients;
natural gradients, that he could-gradients that would give less work.
I telegraphed to Ottawa that I had done this, and there would probably
be a change in the quantities.

21415. Was that before the contract was let ?-Before the contract When profile was
was let. Mr. Carre went on and made that survey,. and it was sub- ea eratouns

nitted, I think, to-this was in the autumn of 1876, in October, I Instead oftwen-
think. Mr. Carre made the survey, and in the ensuing spring the pro- Efote aMlae
file was submitted, I think, to the Chief Engineer at Ottawa. The ere about fortv

gradients, instead of being twenty-six and a-balf feet to the mile,
rising eastward, were about forty feet.

21416. You have seen the profile of the trial lino maide by Mir.
Carre ?-Yes ; I saw it then.

21417. Not that fall ?-I saw the first lino, the lino that they had
surveyed.

21418. I am askiig about the trial lino, the grades of which you
say reached forty feet per mile ?-No; I did not soe it there. It took
some time to make it.

21419. Did you see it afterwards ?-I saw it some time afterwards.
The report was these wers the gradients, and they were objectionable
to the Chief Engineer and no change was made.

21420. Had you ever considered to what extent it would have saved
the cost of the line, if the gradients had been forty feot instead of
twenty-six and a-half feet to the mile in this particular location ?-No.
I suppose there was an estimate made. There was a saving, but I do not
recollect what it was.

21421. Did you go over the portion of the lino now adopted near
Cross Lake, or over Cross Lake, at the time that you took this trip ?-
I did not then ; subsequently I did.

21422. But not in 1876 ?-No; not in 1876.

21423. Was it during 1876, while you were acting engineer, that the
terminus of this section 15 was fixed upon ?-The western terminus

•?
21424. The western terminus ?-Yes ; 1 suppose it was. There were

tenders asked for and the profile submitted, so it must have been fixed
before that. The tenders were called for construction of that line before
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Contract No. . Mr. Fleming loft, or about that time-before I had anything at all to do
with it.

21425. The contract is dated in January, 1877 ?-Yes; but there wero
three different sets of tenders called for. The first two were withdrawn.
I am speaking of the first-the first advertisement for tenders.

21426. Perhaps this will help you upon the point to which I am now
giving my attention-that is the western terminus of section 15. is it
not a fact that that was established because section 14 had been pre-
viously lot, and the east terminus of section 14 had been established ?
-Yes ; the lino was run to meet the end of 14.

Terminus of 15
practically estab-
Jlshed by ettLng
14.

21427. So it was established, in effect, by the letting of section 14
previously ?-Y es; perhaps the exact point might not have been estab-
lished.

21428. The longitude ut all events was ?-Yos; it was practically
establishod by the lettirg of 14.

21429. On this occasion, 1876, when you went over the lino did you,
in Winnipeg or any place, have any conversation with Mr. Rowan on
the subject of the crossing of Cross Lake, and did you-consider the point
at which it could be best crossed ?-I do not recollect exactly.

21430. You are aware that there has been a good deal of discussion
about the expenditure at that crossing, both on the west end of section
15 and the east end of section 14-the filling-and I wish to find out
now whether you had giveh your attention to that subject at any time
up to the end of 1876 ?-I did not see it until 1877-until the
end of 1877.

wIunes was not 21431. But I thought you passed over it on this trip of 1876 ?-No; I
1a cross Lake I" was not at Cross Lake.

21432. I thought you went by Rat Portage ?-I went by water by
the Dawson route to Winnipeg, and thon I went over the western por-
tion of 14.

21433. Then you were only on that portion of section 15 close to
Rat Portage during that season ?-Yes.

-. 21434. Thon going east from Winnipeg you saw a portion of section
Centract No. 14. 14 ?-Yes.

21435. Hlow much of it ?-From the western end of it. I do not
recollect how much. I suppose about twenty miles-about as far as it
was constructed at that time.

21436. Do you remember who was engineer in charge of tbat ?-
Mr. Thompson.

21437. How did you find the work progressing, and what did you
think of the location ?-The work was not progressing very rapidly.
The engineers complained-the resident engineer, Mr. Thompson, com-
plained of it going on too slowly, and there was one part of it very wet,
over a muskeg, called the Julius Muskeg. The location had been
approved. I made no remarks about the location, it had been
submitted to Mr. Fleming, and the grades laid down and approvod by
me previous to the time I saw it.

Location not,
lmprovable by
deviatton.

21438. Was it not susceptible of improvement by deviation, or some
change in the location under your own eye ?-Not as far as I could sec.

1574



MAROUS SMITH

Railway Con'.
EL1W7 ou-struetton-

I gave some instructions about the embankments. They were making c No.a.

the embankments, I thought, higher than necessary, and I gave instruc- Instructed them
tions to lower the embankment and follow more nearly the undula- b°n°mentse em-

tions of the ground, as the naturai gradients wert very easy; but I
could not judge of the location of the line from merely walking along
it, as there was a great deal of brush and it was a flat country.

21439. But they were constructing; they were taking out the
material from the Julius Muskeg and putting it in the embankment?
-Yes.

21440. Did you give any attention to the kind of material that was
being used ?-There was a good deal of it black soil, almost peat, and
it was tolerably firm what they were using.

21441. What time of the year was that ?-It was in the fait of 1876;
it must have been in October or the end of September.

21442. Do you think it was good material for embankment?-It was
not the best, but there was nothing very objectionable to it. It was the
only thing they could get at all events for mileage.

21443. Did you give any consideration at that time to the mode of Muskeg can only
measuring that material, whether it should be in the excavation or in measu rom

embankment, or whether any change should be made in future contracts
over similar ground ?-In the specification of the contract it is stated
that measurement must be made from the cuttings. It would not be
possible to make even an approximate measurement from the embank-
ment, because the embankments sank down in the swamp, in the mus-
keg, when the weight was put upon it.

21444. Was that because the material was very open, subject to be
compressed by weight?-The material was open, and the top part of
it was, a great deal of it, moss and grass, like a sponge, that sank down
very considerably, but that was not allowed to be used, to be put in the
bank. That was stripped, and the material that was put in the
embankment, that was stripped off first, at least I ordered it to be
stripped off, and the better material under it was used. Still when
that was put on the natural surface it sunk down. Some of those
muskegs will sink down two feet in matted grass like a sponge before
you come to the water.

21445. When you came to the natural surface of the ground as
distinguished from this moss, did you consider then the material to be
fair material to be used for embankment ?-It was fair material that
they were using when I saw them.

21446. Did it become compressed very much after use--after being
put in embankment ?-Not very mach if they carried out my instruc-
tions by taking the mossy part off the top. Thinks the ma-

21447. There has been a good doal of evidence before us to the effeoct te®a authn otea

that this material became compressed very much after it w as in the embankment
embankment, perhaps four-tenths or more ?-I do not think that the ress nuco -e
material that was authorized to be put into embankment would compress d1fllculty ofrnea,

much, I think it is more from sinking down. ar1se rom 1Its

21448. For both reasons it appears that a great deal more was used sinklngdown.
to make up the embankments than was expected, for the reason that it
sank and became compressed ?- believe the greatest portion was due
to subsidence more than compression, but the reason why so much
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The muskeg
ghould have oeen

nonnded.

Never knew any
worklIn Europe
belng let wIthout
ail possible Infor-
mnation having
been obtaned
beforehaud.

Usual to dig test
pits, and contrac-
tors are invited
to examine the
ground.

more was used than expected was this: that line was located and the
levels taken in the winter time when the surface was ail hard, whereas
it was afterwards fqund that in some parts of that muskeg you could
put a rod down eleven or twelve feet.

21449. Then, in taking out the original quantities, it was not supposed
that the embankment would go deeper than what was then the surface?
-That is what I mean.

21450. So that ail the embankment that went below that surface, as
shown in the winter, was so much in addition to the estimated work ?-
Yes; the original quantities were very far from being correct. There
had been no allowance made for anything of that sort. Those muskegs
ought to bave been sounded, and allowance made for subsidenco.

21451. Cotld they have been sounded for engineering examination?
-Yes.

2145:. In what way ?-They could have been sounded with an iron
bar. The best way is to bore where the muskeg is very deep, but you
ean sound to a considerable depth with an iron bar-what they cali a
jumping rod-and get approximate quantities, depths, from that.

21453. le that the ordinary way ofascertaining depths of such locali-
ties in engineering, or is it something very unusual ?-It is altogether
usual in England and in Europe at any rate. I never knew any work
to be let without every information possible being obtained beforehand.
In this country the surveys are much more lax, and there is no care
taken to ascertain what works are required beforehand. There is a
difforent mode of measurements. They pay them by the yard here; in
England the quantities are ascertained and the contractor puts his
prices to them, and ho undertakes to build a railway so many miles in
length in the same manner that he undertakes to build a house-to do
everything that is specified.

21454. Then there is a maximum price fixed lby the contract ?-Yes ;
unless there are extra works.

21455. Assuming no change to be made for the contractor, they fix
a limit of total cost ?-Yes; and I think it is a very good thing, in this
way, because it settles ail questions about measurements. The measure-
monts made during the progress of the work were simply for the
payment of the contractor on account. The ultimate snm is fixed.

21456. That would involve, of course, the necessity before contracting
of very accurate information as to classification of the different kinds
of matorial, not only quantities but classification ?-It is usual to dig
test pita, and the contractors are invited to examine the ground for
themselves, as they are to be responsible for the material. The engineer
is not responsible. They get the best information they can, and the
contractor is responsible for the material himself, the nature of the
ground and everything.

21457. After seeing this locality as you did on section 11, particularly
the Julius Muskeg, which has given rise to a great deal of discussion,
did you thon come to the conclusion that a proper examination had
been made in order to ascertain the nature of the material, and the
probable quantity to be executed ?-It was very evident that a proper
examination had not been made.
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21458. Did you give any directions about the method of dealing with *en xo. 14.

this muskeg material, or was it permitted to go on as you supposed the e®i a
contract required ?-I ordered a better examination to be made, and be made, and
after that had been done we knew pretty well the depths of the muskeg, depth o the
and altered the plans with regard to the off-take drains accordingly. "d®og mae

CSfor ofi-take
rains accord-

21459. Did you, in that season of 1876, have an examination of this ingly.
muskeg, or any others ?-In 1876, the examination was not made in
muy presence.

21460. Was it made under your direction in 1876 ?-lt was made
subsequently. There may have been some examination made then.

21461. What I mean by my question is this: whether you, after
having ascertained, either through your own or your subordinates
examination, the depth of the muskeg material, decided on a different
course respecting off-take ditches ?-Yes; we changed our plans to
suit the better information we had obtained.

21462. Cculd you describe the principle upon which you made the
change ?-Wo ascertained the depth that the off-take drains would be
required, and the proper place to make the off-take drains.

21463. Do you mean that you found that the ground subside 'more
than was originally expected, and that the off-take ditches that would
serve a shallow surface would not serve a deeper one, and you had to
make deeper off-take ditches ?-The first examination that was made,
it showed afterwards the muskeg to be very deep. Subsequently it was
found to drain it, it dried up so much that we did not make the off-take
drains-it was not necessary to make the off-take drains so deep as was
expected after the first examination had'"een made. What I mean by
the first examination was after the contract had been -let-the first
thorough examination-these were varied from time to time. The thing
came very often before me. The offect of the drainage was closely
watched and reported to the engineer, and every attention was paid to
keep the work secure, and to keep the quantities as low as possible.

21464. Did you consider, at the time that you were at the Julius Excavation of
Muskeg, whether the material which was beng moved was as expensive Julius muskeg
to the contractor as ordinary material called earth excavation ? asexca-
-No; it was fully as exponsive. A good deal of it was water, the water tion.
had soaked in.

21465. Did you think that in moving that material a cubie yard
it would cost the contractor as much as moving a yard of ordinary
earth to the embankment ?-I think it would ; most of it would cost
the contractor as much. I am supposing that my instructions were
thoroughly carried out, to take off the top part which cost them a

good deal and which paid nothing, the top mossy part.

21466. Could you tell, by looking at the embankment, whether the
mnossy part had been kept out or not ?-Yes ; you would see it unless
it were buried up.

21467. Did you ever see an embankment made through muskeg,
in which this mossy part had been used ?-Yes.
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21468. On the Pacifie Railway ?-I don't remember on the Pacifie
Railway, but in the course of my practice I have had to order the dis-
continuance of material, and had it taken out.

21469. Do you know, from your own knowledge, whether this mossy
material was ever put into embankment on the Pacifie Railway ?-Not
to my knowledge.

21470. But you think that this material, irrespective of the mosiy
top portion, would cost tho contractor as much per yard to move it as
ordinary earth ?-I think it would. It is pretty solid. It is a good
deal the nature of peat, and it is pretty solid, and came out in square
chunks.

21471. Then it was kept together by fibres or some other material ?
-No; there was not so much fibre in it. The fibres were not visible.
It was more like marl. The top part of it was fibre, but lower down
there was not much fibre visible.

21472. Then, was it nothing bu«t earth and water below ?-It is that
substance called peat. There is no fibre visible in it.

21473. No woody fibre ?-It is all woody fibre, but is not visible
much. It was pretty solid what I saw being put in.

21474. Then, I suppose; from what you saw, you never considered it
necessary to suggest any change in the specifications, or in the particu-
lars about this material ?-In subsequent specifications I suggested
changes to meet the difficulties of this mossy ground. I suggested a
platform of kgs and brush. In the subsequent contracts-I do not
know the numbers-intermediate between Lake Superior and Rat
Portage, I made out the quantities for these, and I put in a consider-
able quantity of what we cail " logging " across marshes.

21475. WhqF' I speak of suggestions, I do not mean so much in the
method of making the bank as in the mode of measuring this material.
It has been suggested before us that the measuring of this material in
excavation, as it is ordinarily done in common earth, is not the proper
way, and according to the nature of it it ought only to be measured
in embankment ?-It is impossible to measure it in embankment. It
is measured in the best way that could be done. It was measured
according to specification. I do not know whether any reduction
should be made.

21476. Then it did not occur to you that, because of its nature, there
ought to be any reduction from the ordinary price paid for common
earth excavation ?-I do not know that we had power to make any
reduction.

21477.No; but speaking of future contracts, of tenders and of specifica-
tions, did it occur to you that it would be proper to say to the public
that this material would not bring as high a price as ordinary material
when excavated ?-No; it was determined not to use any material that
was not fit for embankment. That is the reason I substituted-in future
bills of work-I substituted logging to cross swamps and did not allow
them to take any out of the side-ditches at al!, but to bring the
material from a distance, from each end, to go over those logs.

21478. That wvould be the better way ?-Yes.
21479. But assuming that this old way was to be continued, and I

suppose there would be places where it may be necessary to be applied ?
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-Yes ; there may be places where there are long stretches of water and contract No. 1.

black soil, and nothing else in the country but that.

21480. Then assuming that that is the only material available,
I am asking you whether it occurred to you, on account of its nature
and quality, that its removal ought not to bring as high a price in

future contracts as ordinary earth excavation ?-I did not suggest any-
thing of the sort. I do not see how it can bu done. It will have to
be under agreement with the contractor. The engineer has no power.
It might have been put in a specification in the bill of works ; a price
might be asked for black material-swamp material.

21431. That is wlhat I am calling your attention to; and I am asking wouid suggest no
whether, from what you saw on the ground, you thought it would be a t "Z rattåe for
good thing for the future for the Government to offer this work as a
separate work from earth excavation, and to ask people to tender at a
separate price for it, or take any other step so as to cost the country
less on account of its compressible quality ?-I do not think it would
operato satisfactorily to ask two prices for the excavation of earth.
They would not be twenty-four hours at work before there would be
disputes between the engineer and the,contractor, as to whether the
stuff came within the specification or not. I think the best way is the PBest way to cross
way I suggested, to cross the swamps with logging. oggg. wlth

21482. And where this is used to pay full price, as for earth excava-
tion ?-Yes, to pay full price. I may state the reason w hy I do not
think it would cost the contractor less, is that the matenial is
surcharged with water, and the shovelling of this material with water
in it would cost quite as much to take it out as solid earth; but, of
course, it costs the Government more, for after it is put into the bank
the water runs out and it requires to be repeated as the bank subsides
and as the material shrinks.

21483. One of the engineers has mentioned here in his evidence that
he saw, upon contract 14, some of this material being excavated and
moved, and that, after being chopped out with a broad-axe, it was
pitched on a barrow with a pronged fork, and the barrow moved to the
embankment with a load as high as the man's head; that could not
have happened if the material had been ordinary earth ?-Some ofthat
is of a very tough nature. It is very tenacious.- You could almost take
scme of it in a lump after being disposed of with the pitchfork.

21484. If it was very heavy a man could not wheel a barrow load of
it as high as his head ?-There must have been a good deal of the top
part of the soil, the mossy part, in such a load.

21485. This may have happened before you were up there ?-These
things happen before the engineer; it is done very quickly sonietimes.

21486. Do you remember whether upon that trip over 14 you Suggestednoitn-
suggestod any imp rovements in the location ?-No, I did not; no provement I
Material change. I do not remember any, but if there were they were
immaterial changes.

21487. Was Mr. Rowan with you while you were visiting 14 ?-Yes;
I think so.

21488. Did you Lave any conversation with him as to the nature of
this muskeg material and the depth of the muskegs?-Yes, it was
discussed very thoroughly with Mr. Rowan, and Mir. Thompson too,the
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centaeat No. 4. division erigincer. I know the contractors complained, subsequently,
when the claim came up that the first location trial lino was on much
botter ground-that is further north, but this location for construction
that was made before I was there and approved by the ongineer. Tho
lino was considerably shorter and straighter.

21489. Did you find that the located lino was a better one than the
trial location ?-I did not see the trial location. I never went over iz.
It was a longer lino with more curves in it.

21490. J think you said that you understood that the line, as adopted
at the time of the contract, was changed ?-Yes; it was changed.

21431. For a botter lino ?-It was straightened and shortened.

21492. It was a decided improvement ?-In that respect it was an
improvement.

21493. Was it not an improvement in some other respect ?-Subse-
quently I learned-at least the contractors insisted, that the previous
lino was a botter lino for them-that there was no muskeg in it, it was
on a drier ridge-in fact they made a claim. They said this muskeg
filling cost them more than the earth on the original lino would havo
done.

21494. As far as the railway itsolf is concerned, do you considerthat
this change that was made after the contract a beneficial one ?-
All changes that shorten the lino reduce the expenses both in con-
struction and working, provided that there is nothing against them
otherwise.

Returned to 21495. Thon, after that examination of 14, what did you do next ?-
Ottawa. I returned to Ottawa. It was the end of the year thon, late in the fali.

Whlle Fleming
wriltng hie

wi oeaaattended
to the supervi

of the rallway
generally.

Balway Loca-
tl,n-

,e.tracte Nom.
14 end 15.

21496. Did you continue to be the acting Engineer-in-Chief from that
time forward ?-Yes, until Mr. Fleming returned to Ottawa in February,
I think, 1877. Of course ho assumed the duties of Chief Engineer while he
was in Ottawa, but ho was chiefly engaged in writing this large report
(1877) whieh I have before me here, and I attended to the supervision
of the works.

21497. Were your views subordinate to his still ?-Subordinate ; yes.
21498. Thon did your authority diminish after his return to the

country, as you understood it, or did you remain in charge generally ?
-When Mr. Fleming returned I did not rely entiroly on my judgment
for changes that were required, or any instructions to be given to the
staff under construction-any special instruction-without consulting
the Chief Engincer while ho was present.

21499. Do yon remember whether you had any conversation with
him upon the subject of reducing the gradient, or rather increasing it
on section 15 : I think you said that you proposed to Mr. Carre to make
a new lino and that ho had found one, but it was not adopted, because
Mr. Fleming would not consent to the grade ?-I cannot recall to my
memory exactly the particular time, but I remember seeing the plans
and profile that Mr. Carre had made, and I think it was, in presence of
Mr.PFleming, discussed verbally, but there was no report about it, and it
went further south than the other lino. It crossed Cross Lake at a low
level, about six feet above the level of the lake insteud of about sixty
as the constructed lino does.
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21500. Then that line must have been a change both on 14 and 15 if %*2* S*s
it crossed Cross Lake ?-No; it came into 14 very near the eastern end

<of it-within a mile or so of the eastern end of it join 14. If I explain
the nature of 14 you will understand it botter. Generally speaking the
end of 14 is laid on a level or prairie undulating sort of country, until
it comes within a short distance of Cross Lake where it is very rocky,
and the grade had to be raised from that point-run up to meet that of
section 15. But that deviation that Mr. Carre made would have met
section 14 on a lower grade, and consequently there is a considerable
saving in it; but it did not give such a good grade rising eastward. It
made forty feet to the mile instead of twenty-six and a-half. Line suggested by

21501. Do you remember how far east of Cross Lake that touched w®tness would
15 ?-1 think it commenced to deviate from the located line some six iocated une some
miles east on 15-east of Cross Lake-and it rejoined the line on 14 siroM"s ®akand

about a mile and a-half west of Cross Lake. I am speaking from Joiit abouta
memory, from my recollection of it. west of Cross

Lake on 14.
21502. It was not during this first season that you visited section 14

that the bargain was made between difton, Ward & Co. and Mr. White-
head, about finishir.g the eastern end ofit ?-No.

21503. That was the followi ng season ?-My impression is it was
two years after that.

21504. At all events it was not the first season ?-It was not the first
season.

21505. I only want to get your story for the first season now: at the Profite on 15
time of that first visit do you know whether you considered that ®howed®y

aufficient time had been taken in locating a line through that kind of cient time 'ad
country ?-I did not. The profile showed very heavy work-that is 15 lo°atethe line.
you are speaking of?

21506. I am speaking now of 14 also, and of the Julius Muskeg;
vou visited 14 because it was then under contract : I am asking
whether at that date you took into consideration the nature of the
country, or had you seen the eastern end of' it at that time--did you
know much about the nature of the country ?-No; I did not.

21507. Then during that season yon did not take into consideration
the nature of the country, and the question whether a full and proper
examination had been made before locating the line ?-I did not take
it into consideration; it was too late for it thon. The contract was
let, and the work was being commenced at different points on the line,
extending a great distance over the lino.

21508. That was on 14 : I am asking, while yo were on 14, whether
you had seen enough of that country to give consideration to the
question as to whether a proper examination had been made before
locating that line ?-I had not sufficient knowledge at that time to give
any opinion about it.

21509. Is there anything further connected with 14 and your opera-
tions of that season which you think it proper to explain now before
we leave that subject ?-I do not remember anything special.

21510. lad yon formed any opinion while you wore in Winnipeg,
or in the neighbourhood, as to the proper point for croessing lied
River ?-Not at that time.
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21511. Then we come to the winter of 1876-77: I think you said
that Mr. Fleming returned early in 1877, and took charge as your
superior officer ?-Yes.

21512. Although to some extent you had the management, becauso
ho was eniployed in office work making up the report?-Yes; that is
right.

OTTAWA, Thursday, 5th May, 1881.

MARcUs SmIITR's examination eontinued:
By the Chairman :-

21513. Is there anything that you wish to add to your former
evidence by way of explanation ?-I think I may explain the reasons
why the survey of the Howse Pass route was abandoned after consider-
able expense had been put upon it. At the commencement of the
surveys it was supposed that that was not only the best route, but that
it would be much shortor than any other route.

21514. You mean in 1871 ?-In 1871; and I believe it was the general
impression that that would be the lino adopted. However, after Mr.
Moberly's surveys it was found that the illusion with regard to the
length at all ovents was dispolled, that in coming to the Columbia it
was found impossible to get across the Selkirk range, across the arm
of the Columbia lying west of the Rocky Mountains. The Selkirk
range lies between the arms of the Columbia River, but it is west of the
main range of the Rocky Mountains. No pass could be found througlr
that.

21515. The Selkirk range ?-The Selkirk range. Consequently a
long detour had to be made north and north-westerly to the bond of
the Columbia River at the Boat Encampment.

21516. You are spepking now of the course from the east ?-Coming
from the easi. I am continuing Palliser's exploration.

21517. Not the Moberly ?-No ; not the Moberly, because it was not
continuons. Arriving at the Boat Encampment the river takes a sharp
bond southward, in fact, a little to the cast of south. The lino would
have to follow that until it comes to the Eagle Pass, that is a pass
through another parallel range of mountains-the Gold range lying
between the Columbia River and the Shuswap Lake.

21518. Then this detour which you describe would bring one back to
a point almost opposite the Howse Pass?-Just so.

21519. Upon the Columbia River ?-Yes; but you see it made the
difference I suppose three times as great as if it had gone straight
across. 1 get that by the eye, looking at the map. If a pass could
have been got straight through to the Eagle Pass the lino would have
been very short, the conclusion that Mr. Fleming came to after seoing
Mr. Moberly's plan. They were sent home in the winter of 1871-72.

21520. Had you the opportunity also ofconsulting with Mr. Fleming
and looking at those plans ?-Yes; I was about to ho appointed then, and
Mr. Fleming showed me these plans so as to make me acquainted with
everything that had been done as far as possible. This is Mr. Fleming's
conclusion-
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21521. In his report of 1872 ?-Report of 1872, page 11. It is very

short, and I m ill read it:
" Kamloops is an important point on the line which was being surveyed from New Distance really

Westminster through the Eagle Pass to Howse Paso. The distance from Kamloops not greater by
to a common point near Edmonton House is not greater by the North Thompson and yeneî,w Head
Yellow Head Paso than it is by the Eagle and Howse Paso, while all information goes tan tha
to show that a very much better and less costly line can be had by the former than Pase while the
by the latter route. Finding that Kamloops could be easier reached from the eastern route by It Is
slope of the Rocky Mountains by the Yellow Head than by the Howse Paso, there was better and less
no longer any object in continuing operations east of Kamloops on the latter route. Costly.
This led to the adoption by the Government, on the 2nd of April, 1872, of the Yellow
Head Paso as the gate to British Columbia from the east."

i may say that I concurred in those conclusions from the information
we had then before us.

21522. That information was derived from an instrumen!al examin-
ation by Moberly's party ? -Yes ; detached portions, not a continuous
line; but the difficult points were surveyed instrumentally.

21523. With profiles of them ?-In fact the governing points and pro-
files made of them.

21524. Then you and Mr. Fleming had those profiles before you ?-
We had them before us.

21525. I understand that you and Mr. Fleming, early in the year
1872, both concluded that it was advisable to abandon the Ilowse Pass
and to adopt the Yellow Head Pass ?-Yes.

51526. Deciding upon the comparative merits of these two passes ?
-Yes. Of course Mr. Fleming had given far more consideration to
the matter than I had. It was just about the time I was appointed, and
I had only a cursory glance at the plans sent by Mr. Moberly. From
that I agreed with Mr. Fleming. I did not suggest the abandonmont,
Mr. Fleming had concluded to abandon it and I concurred in his views.

21527. Does your judgment also accord with his as to the manner in
which the expedition was started from the beginning ?-No; I
explained that yesterday.

21528. Thon what you are explaining now is that 'the conclusion
reachod after Mr. Moberly's expedition, namely, to abandon Howse
Pass, was one to your satisfaction as well as to Mr. Fleming's.; but you
say you do not alter the opinion you expressed yosterday as to the
expediency of starting such an expedition as he did ?--No; I think the
same result could have been reached by a small party instead of a
large one.

215ý9. While on this subjeet, I would liko to ask you whether you
have ever given your consideration to the course which was adopted in
directing Mr. Moberly to retire from the examination of the Howse
Pass, and take up the ground towards the Athabaska instead of going
easterly through the Rocky Mountains to the open country ?-I had
nothing to do with these instructions, but I learned that Mr. Moberly
had received such instructions. I ihink it was by telegram to Mr.
Trutch, if I am not mistaken. I do not recollect exactly how it was
Conveyed; but Mr. Moberly had instructions from Mr. Fleming. Mr.
Moberly had two parties. He had one party at the Eagle Pass. He
directed that to return to Kamloops and go up the Thompson ; but the
larger, the main party, with which Mr. Moberly was himself, were at
the Blaeberry River, that is the western end of the Howso Pass, whero
the Blaeberry River joins the Columbia. le received instructions

Witness had
nothlng ta, do
with the instrue-
tions to Moberly
to retire from
examling
Howse Pass.
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from Mr. Fleming to take that party down the side of the Columbia
River to the bend of the river called the Boat Encampment, thence up
what is called the Athabaska Pass, between Mounts Brown and Hooker,
to Henry House, in the Jasper Valley.

Directing Mober- 21530. Knowing what you do of the country, do you think
°t°oto ti® that was the best course at that time ?-We did not know

nent and the anything about that country at the time but it turned - out
Athabaska PeBSagabuthtcuryimUi
lurned out a be to be a very bad course. There is no trail down the river aide.

instake. It is very rocky and a great deal of timber, and the party wasted a
great deal of time and suffered great privations from the difficulty of
getting a trail down that way. It took all summer, and it was winter
before they arrived at their work in the Yellow Head Pass. Mr.
Moberly himself had intended when he ge-t instructions to cross to the
east side of the mountains and follow the trait down the Saskatchewan
to Edmonton, and thence go westward from there by the trail. That is a
longer route, but it is a route known. It was an actually existing
trait; it is much longer of course.

21531. Would it have been a less expensive proceeding as you under-
stand now ?-Mr. Moberly alleges it would be so; but Mr. Fleming, in
giving those instructions to Mr. Moberly, whon Mr. Moberly objected
to this and proposed to go eastward across the mountains and thence
to Edmonton-Mr. Fleming telegraphed him back that they had
information that these traits were in very bad condition at that time
and reiterated his instructions to go to the Boat Encampment and the
Athabaska Pass.

21532. You said in one of your late answers " we had no information
at the time :" whom did you mean when you said we ?- mean the
Chief Engineer-I mean tho Department.

21533. Did you mean that Mr. Moberly had no information ?-About
what ?

21531. About the nature of the couritry there ?-Between the Howse
Pass and the Boat Encampment on tho river side ?

21535. Through that country generally over which ho was directed
to proceed ?-He had no information except on the narrow line he had
surveyed; but he knew there was a pass eastward-he saw the pass.

The tral Moberly 21536. The Howse Pass ?-I mean the trail leading towards Edmon-
o"e anted ton; but if you look at the map, you will find it is a very long journey

longer than the to Edmonton and back again to the Yellow Head Pass. It is three or
e ere by four times the length of the route Mr. Fleming ordered him to go by.

B3ut the engineer 21537. Do you think that looking at the map is a fair criterion, or id
o":.ut, . b. information of the country itself better? - Cortainly it is botter. The

t isrcin engineer ough t not to be trammelled by instructions from Ottawa-from
from Ottawa. headquarters-unless they had it from actual knowledge.

21538. The map does not afford the best information to enable one
to judge of a route ?-No; the map only shows a few passes, it does not
show the topography of the country.

21539. Have you considered the subject of the expediency generally
of directing operations in a difficult country, from a distant point, by
persons who have not a personal knowledge of the locality ?-The
engineer in charge of the party in the country should have full liberty
to act in governing the movements of the party, provided ho carries
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'ut the gencral instructions. Instructions from headquarters ought
to be very general. Ail the details of governing the party ought to
be left entirely to the engineer on the ground.

21540. Would you say that these directions which were given to ThinksFleming
Mr. Moberly to retire from the lowse Pass and proceed northerly by distances as
the Athabaska, were given on sound or unsound principles ?-I1 think shown on map.
Mr. Fleming must have been deceived by the apparent difference of
distance on the maps. I think it would have been botter to leave the
matter to Mr. Moberly.

21541. Then do you say it was given on a sound principle or an
unsound principle ?-It is not a sound principle to give directions in a
country that is not known. It is botter to leave it to men on the spot.

21542. Do you know of your own knowledge whether, on this parti.
cular subject, I mean the movement of that party on that occasion,
Mr. Moberly bad the advantage of any other person who had a know-
iedge of the country: I think ho mentioned another gentleman who
agreed with him in the proposai to go oasterly instead of retiring
-northerly ?-I am not awaro he had any.

21543. I think he mentioned Mr. Trutch, an ongineor, and a man
accustomed to the country ?-That is the late Lieutenant-Governor.
He was one of the delegates over bore, Joseph Trutch. He knew
nothing of the country whatever, except from hearsay.

21514. Is there another Trutch?-Yes; John Trutch, his brother.

21545. What is bis profession ?-Surveyor; but he had not been in
that part of the country. Al the knowledge they had was from hearsay.

21546. Is there anything further about that British Columbia section, Corrects his pre,
the mountainous section, which you wish to explain ?-No; I think not. vio" evidene.

In readingover my report 1 find some discrepancy. I think I stated that
the surveys in 1875 were completed between Yellow Head Paes and
Bute Inlet round by Fort George. J find they were not completd.
Preliminary surveys were completed, but the final surveys for the
location of the line were not completed until near the end of 1876.

21547. In 1876, you were at this end of the country ?-Yes.
21548. At Ottawa ?-That year there were no new surveys com-

menced in British Columbia. Mr. Cambie was sent over to complete
and continue surveys that had been commenced before.

21549. I think you said that in 1876, Mr. Fleming was absent from
the spring to the end of the year, in England, and that you wore
acting Engineer-in-Chief?-Yes.

21550. Had you, as acting Engineer-in-Chief, charge of the manner Surveys la 1Set
in which the surveys were made that year of other portions of the coun- JIá*. °4.
try: for instance, north of Lake Superior: are you answerable for the »krth or "L e

nethod of surveying there in 1876 ?-The surveys made in 1876 from S"p''o'
Lake Nipissing to French River, and from French River westward
to the River Pic on the north of Lake Superior, were planned and made
under my directions. The surveying parties received their instructions
from me direct. One of those from Cantin's Bay on the French River
to the South River, which runs near the east end of Lake Nipissing, was
a locating survey, locating for construction. The surveyfurthernorth
from the same point, from South River to River Wahnapitaepee, was
not a locating survey, it was a trial survey by instruments.

40*
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21551. Had that been previously explorcd ?-Yes ; there had been
many surveys made by Mr. Foster's engineer; a good deal of the
country had been surveyed.

21552. This line, whieh was a trial location line as far to the north
and west as Wahnapitaepee, was made under your instructions: was that
the first instance of an examination of that courtry, or was it con-
firmatory of some other examination ?-No examination had been
made before of the country to the north-west of French River.

Country tonorth- 21553. Then you made it, in the first instance, with an instrumental
wsofFrench

iververy roeky, survey ?-A part of it, where it was rocky-very rocky. Mr. Ridout
nd re a In-had charge of the survey, and part of it was made with instruments. I

vey neeessary. may explain to you that this is a country that an aneroid is of very
little use in exploring. There is very little difference in the heights of
the hills, but it is broken up with rocks, and an instrumental survey is
necessary to ascertain anything like the cost of construction. There
are no leading valleys; there are a number of rocks jumbled up like
the waves of the sea.

21554. 1 understood you to lay down the principle that before
making an instrumental examination of any eountry it was desirable
to have a bare exploration, in order to see whether an instrumental
survey might afterwards become necessary or justifiable: is that a
general principle ?-That is the general principle.

Froni Wahnapit-
aepee to Ri1ver Pic,
a prely explora-
tory survey.

21555. And why did you adopt an exceptional course in this case ?
-It was a mixed course. Mr. Ridout went ahead to examine the
country before making the survey.

21556. Then something like a bare exploration lad taken place
before making the instrumental surveys ?-Yes. Then westward of
that from the Wahnapitaepee to River Pie, which enters the north shore
of Lake Superior, it was altogether an exploratory survey under
different parties.

21557. What other examinations were made ?-That completes the
examination of that district between Lake Nipissing and the River
Pic, and those were all the surveys that were planned and directed by
me. Any surveys going on west--west of Fort Wiliiam, Lake
Superior-had been planned by Mr. Fleming before lie left, and the
parties placed on them.

21558. Have you been over tiis country between French River
and Lake Nipigon, or any part of it ?-I have been over a part of it.

21559. Between French River ?-Yes; I was over as far as Vermillion
River, and followed down the Vermillion River and Spanish River to
Lake Huron.

21560. That was the tine you took the boat from there to Fort
William ?-Yes, that was in 1876. I have not seen anything of it since.

21561. Have you at any time seen any of this country in a north-
westerly direction from Lake Nipissing to Lake Nipigon ?-No, I
have seen no more of the country. i have seen all the plans and profiles
that have been made of different surveys and explorations.

21562. I wish to get from you an opinion, if you are able to give an
opinion, upon the subject of the examination of that country by bare
exploration or by instrumental examination, and what, in your opinion,

1586



MARCUS SMITH

Charecter of
Muwveys.

would have been the best course in the public interest to have pursued In exaMning
for the purpose of acquiring such information as the Engineering L°a"ke pi"ain
Department required ?-Oh, I would certainly have proceeded in the andLakeNipigon
same way I have described, the way surveys are generally made-an opinion the pro-
exploration first by a competent engineer that had good judgment. Of fer course wato

course it requires uoniderable experience to walk through a country and with bare explor-
give an opinion of it without instruments, but any competent engincer ations.
can do it.

21563. Do you know what was the course pursued concerning this
particular country north of Lake Superior ?-I believe the first surveys
were instrumental. That was in 1871. There have been snrveys since,
exploratory surveys, and even last year the surveys were exploratory.

21564. Have ynou had any opportunity of judging of the necessity or
efficiency of those instrumental surveys- in 1871?-No; I never saw
them-they were burnt up.

21565. Have they been available, as yo understand, for the purposes
of this railway : have they given any such information as was expect-
ed ?-Of course if the plans were burnt up they were not available.
The reports that had been made were available as giving a description
of the country. They have been of use in comparing this with more
recent surveys.

21566. Have they been of sufficient use to make the expenditure Thereports made
which was made in your opinion justifiable or expedient ?-No; I think °åIe®anstru-
not. I think I should have preferred to have thoroughly examined notofacharacter
the country and almost decided upon the line or lines befýore I made ee,""ttiee
the instrumental surveys.

21567. I suppose you are aware that 4his subject has been one
which has been discussed a good deal in the public newspî pers and in
Parliament, as to the necessity of the expenditure upon this kind of
survey ?-I have seen by the newspapers that the expenditure has been
complained of, but I do not remember any-special cases that were con-
plained of.

21568. As you have noticed this discussion in the newspapuers, it is in first tter
probable that, as an engineer, you have given the matter some con- writtea b Yfit-

sideration ?-You will find, by the letter I put in yesterday, that before aeintment in
it came up in the newspapers at al], I gave my opinion in favour cf the opinioan a fvour
system of exploratory surveys first. That was the first letter I wrote of exploratory
after my appointment in 1872. ®n.strumen

21569. From what yon now know of this country north of Lake
Super'ior, have you any decided opinion as to the expediency of bare
explorations preceding instrumental surveys ?-Yes; 1 think it is just as
applicable there as elsewhere, but not as much so probably as in the
moluntains; but still it would be applicable there as well as anywhere
else.

21570. I think you explained, yesterday, your course of proceeding management or
down to February, 1877: would you state what course you took after Engneog
that ?-I do not know that I explained very clearly about the position D.parem.

stood in with regard to the works under construction at that time Witness's duties
from 1876 to 1877. All the works under construction, and those for neer-in ito
Whicb tenders were invited, had been planned and designed by Mr. inr plan -andJleming before the date at which I acted as Engineer-in-Chief. My destgns.
duties, then, when I commenced to act as Engineer-in-Chief, were to

401*
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* ""artrntet. carry out Mr. Fleming's views with regard to this work ]et for con-
struction. I did not think that I was entitled to inake any radical
changes in the designs and plans, but I made minor alterations that
would improve the line, and make the work less costly without inter-
fering with the general design.

21371. 1id you understand that your position continued the same in
1877 as that whicli you have now described : that although acting
Engineer-in-Chief you had not absolute control of the character of the
works?-Of the works under construction it continued the same.

&neacih occasion 21572. Then, do you mean that upon each occasion when Mr.
when l4eming Feigwn nbv f1>ta
went on leave of absence to England, that ho left
onleave,he leit behind him some distinct view which you were to carry out?-
behind plans for
w1tness to carry Yes ; these views were expressed in mnmy ways, and thore was a
t- specification attached to contracts, and the works would be discussed

while he was present in Ottawa. I gonerally had to carry out his
views in his absence as far as practicable. I may say I made some
atlterations without altering or destroying the general character of the
design of his plans.

tanway Loca- 21573. These views which had been expressed by Mr. Fleming would
i°"eucti °°¯ not curtail your authority so as to prevent a deviation of the line: for

instance, if a better one could be got as the work was going on ?-
No, it would not; but such deviations were confined within very
rarrow limits. Section 14, as you are awaro, was located, and section
15 had to meet it somewhere. I may state that sections 13, 14 and 25
were all lot and under construction before I had anything to do with
the works, and section 15 was so far advanced in the location surveys
that tenders were called for soon after, or had been called for at that
time, I do not remember now.

21574. You aro aware the work was not lot upon the first call for
tenders ?-Not on section 15. I am aware of that.

21575. Tenders were called for on throo separato occasions, and it was
on the last occasion the contract was let ?-Yes.

21576. Section 14, I understand you to say, was established bofore
you took charge as acting Chief Engineer ?-Yes.

21577. So that the end of it, the eastern end of it, was in fact fixed ?
-Yes, and the western end was partly constructed.

21578. The eastern terminus bad been decided upon ?-Yes ; there
was a lino and profile made through the whole length of the section to
Cross Lake, where it joined 15.

earvey made in 21579. We are speaking of your progress and yopr operations in the
@ of Georgian year 1877: do you remember what course you took in that season ?-

Flay Branchi,
wnder witness's It was in July, 1877, I left Ottawa. There was another survey made of

Mrectlons. the Georgian Bay Branch in 1877. It was made under my directions,
but I did not visit that district again that year; 1 went direct to
Thunder Bay and I examined contract 13, which was then nearly corn-

Witness went to ploted-that is the first contractfrom Fort William westward. I went
Tunder Bay and over part of contract No. 25, which is a continuation westward from the'
rart or2.1 last one. I then went round to Red River. I went round by steam-

boat, railway and stage to Red River-to Winnipeg.
21580. Steamboat on what water?-On Lake Superior.
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21581. You mean that you came baclc to Fort William after looking .
at 13 and 25; you did not go through the country ?-No, I did not go
through the country ; I had gone through the country the year previous.

21582. Do you remember anything particular connected wi th either Found 13 nearly
of those sections, 13 or 25, which came underyour notice that season ?- l, ®h1edandthat
No; 13 was nearly finishod. There was nothing remarkable about it, being made on 
but on 25 I found that there was a deviation being made from the lino
on which the contract -was let, which shortened the lino, it was esti-
mated, something like one mile and three-quarters, but that involved
either a deep rock cutting or a tunnel. I did not allow the deviation
to be made at that time, but gave the district engineer, Mr. Iazlewood,
instructions to have a survey made both of the original lino and of the
deviation at the points where they joined, and make an estimate of the
difference in the cost in constructing these linos, and as I was going
westward thon I directed him to send that report in Ottawa to be
examined by the Minister. I also wrote to Ottawa stating that if the
extra cost was not very great in making the deviation, it would be
advisable to make it on account of the shortening of the distance.

21583. To whom at Ottawa did you address your communication ?--
It was either directed to the Secretary, or to my chief office assistant,
Mn. Snellie. I think it was to him I addressed it. I saw it the other
day anongst the papers. I remember the facts very well.

21584. Did you decide finally upon the building of' the tunnel or that
deviation ?-lt was decided, in my abscuce, to build the tunnel.

21585. By whom ?-By the Minister. My assistant explained to the As the deviation
Minister what I had written to him, and wvent over Mr. Ilazlewcod's costa at eai
report. Mr. Hazlewood reported that the cost of making the deviation original ine
would only be some-I think it was $2,000 or $3 000, and the Minister °ud hav eos
was perfectly justified in making the deviation on that report ; but it estinate sent to
subsequently turned out that it cost more than $60,000 moi e. It cost hae made 
a very large amount more than the original lino would have donc, so mistake.
that Mr. lazlewood must have made somo nistako in his report.

21586. Do you say that you have seen those original papers lately ?
-Yes; I could get the original papers. I could bring them over this
afternoon if you like.

21587. Please do so. Do you understand that that was finallydecided
in the year 1877 ?-Yes ; in the year 1877.

21588. That was whilo Mr. Fleming was in England ?-While he
was in England. Yes.

21589. Was the decision made in Ottawa as to the manner of'carrying
out that deviation-I mean whother it should be a tunnel or an open
cutting, or was that your individual judgment ?-The deision, whatever
decision was come to, was on the strength of Mr. Ilazlewood's report.
I could not make any decision without a survey, and 1 was absent while
the survey vas made.

21590. But was the final judgment given by you based on Mr.
Ilazlewood's report-I mean who made tho decision at last that th'e
deviation should take place in the way that it has taken place ?-It was
made in Ottawa, I think, botween Mr. Smellie and the Minister.

21591. We have understood from M r. McLennan's evidence, who was
assistant under Mr. Haziewood, that that work cost considerably more

The decision tha
deviatteU
should take piaelt
made at Ottawa.
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in the shape in which it has been donc, than it would have cost if it had
been an open cutting; has that matter occupied your attention ?-No;
it has not. I do not know why it was made a tunnel instead of an open
cutting.

21592. It was not by your judgment or decision ?-No; the wholo
decision was based on reports from Mr. Ilazlewood.

215)3. But besides the basis for the judgment, I am endeavouring to
ascertain who gave the iudgment ?-Probably those papers vill show.
I do not know.

21594. At all events you say it was not by your decision orjudgment
that it was made a tunnel instead of an open cutting ?-No ; it was not.

21595. Is there anything else connected with that section 13 or 25
that attracted your attention beotre you left it that summer ? -Yes; I
found, on crossing some narrow valleys where high embankment was
necessary, that the material with which the embankments were made
and which had been taken from the line cuttings-through cuttings we
call them-was clay of a very friable nature, so that when rain fell the
-water got into it, the bank spread out very wide, and large laud slips
took place and the embankment slipped away. That was causing a
very large extra amount of material to be required. After fully
discussing the mat ter I came to the conclusion that it would be better
not to make up the embankment any further with that material, but
to bring material from some few miles distant, gravel and sand, that
would stand. It had to be brought by locomotive and waggons and the
contractor agreed to do that at ballast prices instead of earth prices. 1
found, on making an estimate of the quantity required that it would be
more economical to use that, although the price per yard was higher;
it would require so much less of it to niako the embanknent, that it
would be the most economical way to do it, and I recommended that to
be donc.

21596. To whom did you recommend it ?-To the Department.
21597. Thon, in such a matter as that, you were not acting at that

time apparently on your own discretion, because you say you recon-
mended it: do I understand that you were not thon acting as Chief
Engineer ?-Yes ; as Chief Engineer I advised it to bo donc.

21598. To wlom did you offer the advice ?-To the Departnent-to
the Minister. It would come through my chief assistant.

21599. But were such matters as that decided upon at that time by
the Minister and not by the Chief Engineer ? -I could not make any
changes, in adopting more expensive material than what was called for
in the contract, without submitting it to the Miniister for his approval.

21600. It was not then because Mr. Fleming was the Chief Engineer
that you found it necessary to submit that, but if you had been Chief
Engineer yourself you would have considered it proper to submit that
particular transaction to the Minister?-Just so.

21601. Is there any other matter connected with it ?-I am not sure
that that thing took place that year. I lanc> it was the following year,
but it is all relative to that.

21602. You were over this same ground the following year, in 1878 ?
-In 1878 I was'over it again
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21603. As you have touched upon what took place in 1878, do you ce Non.
13&d25.

remember any other feature of 13 or 25 that, either in 1878 or 1877, Quanttes
*attraoted your attention ?-Thero was no other feature,except that it was exceeding
found at that time that the quantities of earth excavations were going estimates.

to exceed, to a very large extent, the original quantities in the bill of
works. I made enquiries. I vas directed to make such enquiries by
the Mininter before I left, of the cause of that excess. I found that Considerable
the location of the lino had been changed very considerably from the hanges nade
->riginal lino on which thecontract was let. Those original lines werejust whIch increased
a rough trial survey, and they were not even joined in the middle. I rt t lessen-
believe they passed each other some considerable distance between the
two, and the change in the locatibn had the effect of requiring a great
deal more earth. but it lessened the rock work. At that time the works
were not so far advanceJ, they were up about the neighbourhood of
Savanne. That is about seventy miles, I believe,from Fort William. I saw
nothing with regard to muskeg that was causing in the wiorks up to
that time-hat was causing any extra quantity by shrinkage or by
subsidence, on the contrary, there were places where there was no earth
hardly. They had to gather stones together, loose boulders, to forni
the base of the road. There was no earth at hand. They had to bring
the earth to cover those from a considerable distance with the locomo-
tive engine and waggons, and I saw no very soft places up to that point.
that would waste a large amount of earth. I saw no earth being use<l
that was improper for the purpose.

21604. Then, in 1877, you say you caine back. to Fort William anid
took steamer for Winnipeg ?-Yes ; and rai lway to Winnipeg.

21605. And to what matter did you next give attention ?-I had snarver-s west of
9pecial instructions from the Minister before leaving to make an ex- Hed ®iver.

amination of the country westward from Red River, as petitions had
been sent in from people in Manitoba and the North-West Territoies
asking for the line to be changed-the location of the line to be
-hanged--from the original route, which was by the Narrows of Lake

Manitoba, and those petitioners wished the lino to be changed south of
Lake Manitoba. A Committee of the Senate had investigated the mat-
ter-1 think it was that same Session, the winter of 1877. It did not
appear, from the evidence, that there was much chance of getting a
pr:acticable line, but the Minister directed me to go and make an Inirceted to see I
examination to sec if it were possible to get a line westward fron Red t a oUn"ssibt o
River and south of Lake Manitoba. I had one assistant, Mr. Lucas, Red River and
with a small party, to make instrumental surveys. lie did notsu o ao
rnake continuous instrumental surveys, but examined the country
between the different points on the valleys. There are three great
valleys to cross, the Little Saskatchewan, the Bird Tail, and the Assine-
boine Valley. lie travelled up and down those valleys examinirg
feasible crossing places, and when ho found a feasible crossing place ho
nade an instrumental survey of it. He succeeded in getting a good Lucas got a good

-crossing of the first valley, that is the Little Saskatchewan, very near rtsoaskatche-
where Rapid City is now rising. At the Bird Tail Valley lie did not gea but fed on
get a good crossing. There was a square crossing that ho got requir- Assineboine near
ing a bridge about 3,000 feet long and 175 feet deep in the deepest part. shell River.
lie also failed in getting a feasible crossing on the Assineboine, near
Shell River. It had been suggested by the people in the district that
that was the most likely place to find a crossing, by using the
Valley of Shell River for some distance which joined the Assine-

1591



MAROUS SMITH

serveys west of
Red River.

boine. Mr. Lucas then went further westward to improve the
watness examin- to located line on towards Edmonton. I followed the trail.

Ssoatry Oalthe. Fort Ellice and examined the country by the Touchwood Hills
wan. on to the South Saskatchewan. The results of that are given in the

report of the surveys for that year, and it is stated that the information
obtained was not sufficient to warrant any change in the location of
the Une at that time. During my examination of the country I paid
attention to the soit as well, and I found the soit near the Qu'Appelle
River very light, and I was informed that it continued light southward
of it too, and by various people whom I met that the best soit would be
found further northward, and it was so interesting that instead of

Went on to returning from the South Saskatchewan I went on to Carleton. There
Carleton where . .*

h r got inIormft- I got information with regard to the nature of the soil, which con-
tionregardingthe firmed the idea previously heard on my journey that the real fertile
.le isa hÅ bet for wheat growing extended from Winnipeg away north-westerly

extends into the crossing the Saskatchewan near the Forks, a little below Prinee-
country. Albert, and thence on to Lake la Biche and Peace River.

21606. That beit extends apparently into the True Forest district?-
Yes, it does. It has generally been described-in fact the line is laid
down in Palliser's map showing the southern boundary of the True
1orest. In fact north of that is really in the True Forest country, but
I may inform you that there is a large amount of prairie in it, caused,.
I think, by the burning of' the woods, the grass comes up afterwards
and aspen. There are very large tracts of prairie ground within that
boit.

21607. But it is within what is known as the True Forest district ?
-Yes ; it is.

21608. That same belt, I think, was traversed by Mr. Jarvis, in 1874
and, 1875, by exploration ?-Yes; partly so-part of it.

21609. Proceed ?-When at Fort Carleton, I ascertained from the
Chief Factor there, Mr. Clarke, tha# the company's steamer would be up
in a few days going to Edmonton, and I intended to return to Winnipeg
by that steamer, but I found that I would have time to go up as far as
Lake la Biche, somo 300 miles north-west of Fort Carleton. I
did so, and thence struck southward from Lake la Biche to
Edmonton. I obtained a vast amount of infirmation from the
bishop at Lake la Biche, who had been a number of years in the
northern district. Be sent for Indians and hunters and half-breeds, to
describe an y portion of the country that 1 asked about, and translated
it to me. Igot information extending up right to the Pine River-
Pass-information of the country. That is near the Peace River. On
arriving at Edmonton, I found the steamer had not arrived. I waited
for several days until the mail came in and letters which informed me
that the steamer was not coming at ail that season and had turned
back. Letters received by the same mail also reported the massacre
of some of our depot elerks at Henry House, or Athabaska Depot we

Decided to go call it, by Indians. It was necessary to make some enquirios into that
XiumbIa pack matter, and there was a pack train of mules thon at Edmonton, which
train to British had come over from British Columbia the previous year, and was about

oum ienow to return to British Columbia. I therefore decided to go with the pack
d own train instead of returning eastward to Manitoba. We left Edmonton

Cache, and the some time in August, and followed the usual route up to Jasper
Aibreda to the. Y e s n t
North Thonlpson. Valley, thnc thog h. Yellow Hlead Pass, down te Tète Jaune
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Cache, and the Albreda to the North Thompson ; thence down the North
Thompson to Kamloops, and following the river down to where the
two branches of the Thompson met, then down to Lytton, and thence
down to New Westminster, so that I followed the route of the Pacific
Railway from Edmonton as now adopted by the Government.

21610. About what time of the year did you reach Westminster ?-
i reached it about the latter end of September.

21611. And then ?-Surveys were being made ; the second series of , B..
surveys were being made of that route that year. I examined it very Second series ol
closely, and examined their plans and profiles, the progress of the surveys.
surveys, and gave them directions where they required any. I only
stayed a few days in Victoria, and returned by way of San Francisco
and St. Paul to Winnipeg. 1 then went and examined, in October, a
portion of the works on section 14. It was, of course, considerably
further advanced than it bad been in the previous year that I exanined
it. That was my last work of the season, I returned to Ottawa in
November.

21612. During 1877 you saw no part of contract 15 ?-No; I did not. aiway con,
I endeavoured to go and see a portion of it, and went as far as the North- truction-

West Angle of the Lake of the Woods by the Dawson route. There the C1tandNO.
steamer, by some misunderstanding, had come there and gone away
without me. I returned to Winnipeg and telegraphed to Mr. Carre to
meet me there with all his plans and profiles. He did so. and I
examined them then; examined the plans and profiles and discussed
the progress of the work, giving him any instructions that ho required
on any questions that had arisen.

51613. The work was then under construction: it had been lot in
the January of that year?-Yes. A small portion of it only was
under construction, that is the end next Rat Portage-the east
end.

In 1877, ne ques-
21614. Do you know whether, up to that time, any serious question tion ad yet

had arisen as to the propriety of tho terminus between 14 and 15?- arinas t the,

Not at that time. I4 and 5.

21615. A terminus seems to have been adopted upon the promontory,
and which, perhaps, has led to some difficulty about the loeation of a
botter lino, inasmuch as the engineer of each section appears to have
had an opinion that ho could not invade the territory of another?-
That question came up at a later date, as the construction parties
approached that point.

21616. But at that period yon say there was no discussion about it ?
-There was no discussion about it.

21617. The work, as I understand it, was progressing on section 14
easterly from Red .River,'and on section 15 westerly from Rat Portage,
but had not progressed far enough to approach this difficult spot ?-
Yes, there may have been discussions witb regard to trial
surveys that had been made, but there was no pressing discussion to
settie the point at that time, because the works of construction had not
advanced far enough towards the point. 0

21618. Then I understand that your attention as Chief Engin·eer was iie attention noU
not called to that particular locality-the neigh bourhood of Cross Lake ? called to Cross
-Not at that time.
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21619. We have got now as far as the latter part of 1877 ?-Yes.
21620. You were obliged to return to Winnipeg, and thence ?-I was

engaged in the office during the winter in the usual manner in Ottawa,
writing the report and examining the plans being made.

21621. I suppose your general conclusions will appear in the report
of 1878 thon ?-Yes.

21622. Did you continue as acting Engineer-in-Chief?-Yes; as Mr.
Fleming was absent in England--he had got a prolonged leave of
absence. In the spring of 1877 lie left Ottawa, and I continued to aet,
as Chief Engineer durng his absence. In that capaeity I wrote the
report of 1878, appendix D, page 41. I wrote that report, and accom-
panying that report I constructed a map to illustrate it.

21623. Does that map which you say you constructed appear in the
ordinary reports of 1873 ?-No.

21624. Do you know why ?-1 (o not know.
21625. low does it happen, if you were Engineer-in-Chief, it does not

accompany youir report ?-I can tell vou ail that I know about it. The
reason of my constructing that map wias to show the general relative
position of ie different kinds of soil, masses of soil, so that any one
ieading lie report would be ible to follow it much botter. In most of
the reports befcre that, any mention inde of the soils were simply
detached illusions to the sol. This I thought better to show the general
nature of flic country at one glance. That is constructed by my assis-
tant, Mr. Lucas, from the Lest information we could get at that time.
We had the Palliser reports ; we had the reports of all the previous
surveys of the engineers of the Canadian Pacific Railway ; we had
the reports of lie Geological Survey, and reports of people who had
travelled in the country. Everything that was reliable that we could
get hold of was used to construct this map. I submitted it to the
Minister, and ho approved of it, and ordered severail thousand copies-I
think it was 3,000-to be printed.

21626. Thon, why did you not have that appended to your report if
you were Chief Engineer ?-The report was sent in to the Department
with the map attached to it, and without my knowledge, Mr. Fleming
was tleigraphed for to corne from England, on important business, 1
suppose. On his ai-rival here ho said: "You have writton a report?"
I said : " Yes." " Well," he says, " the Minister has asked me to write
a report." I replied I should be very glad to give him all the informa-
tion I had obtained during his absence. He said he did not require
that,, he had read my report-iL was thon in manuscript and was not
printed-L-ut I told him there was a great deal of information that ho
ought to have that was not given in detail, that that was simply an
abstract of it given in the report. lowever, ho was satisfied with the
information lie had. I may mention, that in all the surveys that had
been made to that date from the commencement, they simply stated
facts; no recommendation had been made with regard to the route,
not by me, nor, I think, by Mr. Fleming, and this paragraph in my
report, page 53, I will read:

" In conclusion, the write; is desirous of expressing his stroug conviction, as the
result of detailed investigation of the subject in ail its bearings, that the line by the
Pine River Pass to Bute Inlet, with extension by steam ferry to Vancouver Island,
will prove the true route whetber regarded in its national or economic aspect. It
traverses a far greater extent of good agriculturai lands, and affords better communi-
cation with the chief gold and cuai mining districts than any other route."
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that the Minister had different views from that; that he favoured the and ravoured the
route by the Yellow Head Pass to Burrard Inlet. Hence Mr. Fleming Pass. Bead

was sent for to report. His report favoured the Minister's views, for
what reason I do not know.

21627. You were speaking of a map which you had constructed, Map suppressed.
what became of that Y-Mr Fleming made a report, and Mr. Cambie
made a report, neither of them submitted their reports to me before
they wore sent in. I never saw themn until they were printed, and
my own was printed at the same tme. When I got a copy of the
printed report I found the map had not been attached to it.

21628. You mean the map you had constructed ?-The map I had
constructed. I wrote to the Secretary of the Department, Mr. Braun,
comrnplaining of this, and pointing out ihat it was not only unfair to me
but to the public; that it was called to read a report desuribing several
lines over 2,000 miles of country without a map boing before them,
and asked the reason vhy it had not been published, and I got no
answer to that. I demanded of Mr. Fleming why the map had not
been placed. le made some objections to it which, I thought, were Fleming said
trivial, and said I had not sufficient information to construct such a wtness had not

map ; that there might be sone parts of it inaccurate. My reply to that enee to con.
was that it vas constructed from the best information obtainable at I "et suchn
that time, and, as far as accuracy was concorned, there never was a
map in the world constructed that was accurate, but approximately so,
and I thought the objections trivial. Ilowever, he was the Chiei
Engineer, and he advised the Minister net to issue it, I believe.

21629. From the time of his return upon that occasion, did he resume Fromi spring of
the control as Engineor-in-Chief?-He resumed it entirely, and had 1 n78, Fleming
the whole control when ho arrived here. Formerly, when he had come direct to ie
to Ottawa, two different times from his leave of absence, he had given orfc ls tnseso

instructions through me to bave them carried out by the staff, but
from his return, in the spring of 1878, he gave the instructions direct
to the diffèrent, parties, and I did not know what instructions he had
given.

21630. What become of you? In what position wero you left ?-
was loft in a very unfortunate position. I found, when ] went on the
works, they were doing works for which I had given no authority.

21631. Aft3r his return, in 1878, what was your actual position on
the Pacifie Railway staff ?-Of course, I vas only acting Engineer.ini-
Chief in his absence. At any time ho vas prosent, he was Chief
Engineer.

21632. What was your position ?-First assistant or deputy to the
Engineer-in-Chief. I was first assistant. I ony assumed the duties
of UhiefEngineer in his absence. fhese ceased the moment he arrived
and was present.

21633. He went away again early in 1878 ?-Yes; he went away
again, I think in May, or June.

21634. That was the time the difficulty arose as to who was respon-
sible for the change in the character of the work on 15 ?-Yes; and it
was very thoroughly investigated before a Committee ofthe flouse two
years ago, and in the Senate, too.

Fleming went
away again in
cay or June, 1878.

Contract No. 15.
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21635. Was there any understanding between you and the Chief
Engineer, upon the occasion of his return in the spring of 1878, as to
what duty you should take after that ?-No ; I bad no conversation
with him whatever. IIe was a short time hore and was very busy
writing bis report, and he sent in his report vithout even submitting it
to me, which was very unusual, as up to that time there was thorough
contidence botween him and me. I had seon overything he had done ;
but for reasons I do not know ho had no conversation with me about
the works at all.

2163C3. Thon did lie leave for England withoutconsulting you atall?
-Yes.

21637. And without leaving you any instructions about the work ?

1536

-Yes.
21638. And on bis leaving you were the acting Engineer-in-Chief

again ?-Yes.
21f)39. And ho returnod to England without communi ating to yon

his directions, bis wishes, or bis views ?-Yes.
21640. Did you assume complote control of tho undertaking from

the timo ho left for England in the spring of 1878, or were you
still governed by bis proviously expressed views on matters connected
with the works ?-The works under construction wore still governed
by bis previously exprestod views, but you will observe that in this-
report of 1878, recommending another route, that I departed entirely
from bis views there, and acted on my own judgment from information
that I had obtained in travelling over the country in 1877. It appearel.
to me that the route chosen by the Yellow Hoad Pass was altogether
wrong. Mr. Fleming was in England. I had no time to consult hini
or to place my views before him, and I wrote them direct to the
Minister, and probably he may have been offendel at my assuminig t,
bo original in anything.

21641. Whilo speaking of those rival routes, I would like to asik
whether you have formed at any time up to now any opinion as to the
route from iRat Portage westward, whether it should go to Winnipeg
or Selkirk for instance, or whether it should go north or south of Lake
Manitoba ?-Yos; I bad seen a plan that was made before I had any-
thing to do with that part of the works, made by Mr. Carre. The
suivey' deviated from the present located lino a very short distance
from Rat Portage and boaring more to the sonth, following very
closely the side of that part of Lake of tho Woods called Clearwater
Bay, and thence to a small lake called Crow Lake, and thence westerly
near to Falcon Lake, arriving at that point near Falcon Lake from ton
to twelvo miles south ofthe previously located lino.

21642. You mean the present adopted lino ?-Yes; south of th(
present adopted lino. From that point near Falcon Lake, the proper
course westward would have been to have struck Red River a con-
siderable distance above Selkirk.

21643. You mean further south ?-Further south. It would have
struck it about hall way between Selkirk and Winnipog; but section 14
had been previously let.

21644. For the present, irrespective of the letting of section 14, I
would like to get your opinion upon that lino that you are speaking
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of, as if there were no such thing as section 14 ?-That lino, no doubt, 1 a ..
would have effected considerable saving in the cost of construction, for This une wouli
this reason : the rocky coutry-the Laurentian rocks-bears in a have effected
north-westerly direction from Lake of the Woods, and south-oasterly. srabîe
This new line that was run by Mr. Carre bears a little to the west of
south, south-westerly, consequently it lef t that bend of rocks very much
sooner than what the westerly lino did.

2164>. You mean sooner going in a westerly course from Rat Por-
tage ?-Yes; I do not know how many miles shorter the lino was in
the rocky country than on the located one in whieh the works are
constructed, but it was several miles shorter, and thon it got into a
prairie country- prairie and wood. From that point westward there
would have been no more difficulty in constructing a line to Red River
than what there was from Cross Lake on section 14; but section 14
had been let at that timo and partly under construction, and therefore
it was necessary to make a bond in the new lino near Falcon Lake,
running more to the north-west so as to intersect that line.

21646. You do not nican that it was absolutely necessary, but that it Thlis une would
was a question of expediency in consequence of the work a4ready done haveeendop
on 14 ?-If it had been carried on, as it would no doubt have been, only had been let and
for that work being let-there was a very considerable amount spent at to' neessary
that time on section 14.

21647. As much as $60,000 ?-Yes; it would have been botter to
abandon that line.

21648. You mean to abandon the present lino of 14 if the loss in It wotid have
work up to that time was only $60.000, or thereabout ?-Yos ; there beenbce®erto
would have been a larger saving than that on the new line; I do not work on 14,
know how large, but it was estimated at something like $300,000. event hougt

21619. That lino which you now speak of, and which we mnay eall
the Carre and Jarvis line (toir I understand that Mr. Jarvis ran it west-
vard from somewhere near Falcon Lake), would lead you to some point

further south than Selkirk on Red River ?-Yes.

21650. Ilave vou considered whether that point further south for a
crossing was as good a one in the publie interest as Selkirk ?-1 think
it is quite as good, and would have been a great deal more popular
'among the people.

21651. Irrespective of its popularity, would it have been as good a
crossing?-L think that quite as good a crossing, if not a better one,
could have been found there for a bridge.

21652. That would be somewhere in the neighbourhood of Store
Fort, would it not ?.--Higher up than that ; further south.

21653. Then that would have involved some change in the line west
of Red ]River : how would that affect the matter, in your opinion ?-
It would have lengthened the lino to have followed by the Narrows,
but since the line has been changed to the south of Lake Manitoba it
would have been better than the present lino.

21651. At the time that you wore considering the expediency of this
southern lixe-I mean the Carre and Jarvis line-did you take into con-
sideration the probability of the line going north or south of Lake
Manitoba, so as to make it a factor in forming your judgment ?-1 had
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nQthing to do vith that; it was Mr. Fleming submitted this to the
Minister in his report, I simply saw it, being in the office.

21655. But I understand that, as an engineer, you formed some judg-
ment upon it ?-Yes; I talked with Mr. Carre about it.

Great opposition 21656. Then, while you were forming that judgment didto line going by taktheNrrow. you ake into consideration the probability of the lino going
north or south of Lake Manitoba ?-It was an open question
then where the other line would go. There was a great opposi-
tion to it, and general discontent about the lino going by the
Narrows. Great efforts were being made to have it deflocted south of
Lake Manitoba, and there was a probability that it would be done so.

surveysBC. 21657. Is there anything that you wish to add to your provious
Explorationfrom evidence by way of explanation ?-I find in giving an account of my
FortGeorge to exploration up to Laké la Biche, in 1877, that, in conjunction witiLake Fraser eplr
thence toPort that, there was an exploration on the west side of the Rocky Moun-
Simpon. tains, from Fort George westward to Lake Fraser, and following theFr ortGeorge old telegraph lino of the Western Union Co. to Skeena, and
River Pass. The thence down th9 Skeena to Port Simpson. That was male by one
first time a white
man went party, and from the same point, Fort George, there was an exploration
through the pass. made to'MacLeod's Lake, following the valley of MacLeod's Lake, and

from MacLeod's Lake eastward through the Pine River Pass. The
party succeeded in getting through the pass and got some twenty or
thirty miles east of it on the Pine River, and roturned. That w-as
the first time ever known a white man ever went through that pass.
It had been talked of, but never explored.

21658. Who made that exploration ?-Mr. Ilunter. [lis report was
remarkably favourable, and it has been confirmed by subsequont explo-
ration.

21G59. Wlat was the distance from that to Lake la Biche, which you
touched ?-It was considerable-several hundred miles. It was about
300 miles from the point that I loft off, Lake la Biche, from that whicl
was run by Mr. lHunter, fiom the west, but all that country was
known. An engineer had never been through it, but it was known to
several people.

21660. HIad Mr. Iloretzky explored part of it ?-In 1872, he had gone
acrossipart of it, near Lesser Slave Lake, and ho ascertained quite a
good deal of knowlodge about the country, from people living there,
Hudson Bav Co.'s officers and others, besides what ho saw
himself. I blieve ho was the first to suggest that pass, Mr. Ioretzky.

Marcus Smth's
Report of wor
clone fili 1S77.

21661. I understand that youîr report of the early part of 1878, was
based principally upon the knowledge which you had auquired in that
trip of yours, in the fa!l of 1877 ?- Yos ; together with the reports of
the exploration westward.

"1662. And your trip was undertaken unexpectedly by you, owing
to circumstances arising at the time ?-1 did not think I should get so
faîr as Lake la Biche.

21663. But the continuation of it westerly was owing to circum-
stances which yon did not anticipate ?-It was my suggestion that
the western exploration was made by Messrs. Cambie and Hunter.
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21664. IIad you any unusual directions as to such a report as you did si4"<9a.nReport.
furnish in the beginning of 1878 ?-No; I wrote a report in the ordi-
nary course of my duties, stating what I had done the previous year.,

21665. In the ordinary course of an ongineer's duties, what subjects An engineer lias
is he called upon to enquire into end report upon-I mean a railway to report upon
engineer ?-That year there was both construction going on and sur everything.

veys for location. I had to report on them both. An engineer bas to
report upon everything-all kinds of operations that are going on.

21666. In selecting a location as an engineer, is it the rule that he is
required to investigate subjects boyond those of physical difficulties,
for instance ?-Oh, yes; generally in a country like this that is not
known, in exploring he is expected to get all the information he can as
to the soil as well as the physical difficulties of constructing a railway
-soil, timber and produce.

21667. Why would these be within the field of his investigation ?- Soil, timber, pro-
Beeuse they all have a certain bearing on the location. It is not the dcthee ear
physical difficulties alone of construction; it sometimes would be advi- iocation.
sable to construet a lino that would cost a good deal more on account
of the country having more resources.

21668. Of course, there are some questions which might weigh witi
the Government in deciding upon a route, which would not be strictly
engineering questions, and which would not be proper for an engineer
to investigate ?-Certaiinly.

21669. Could you explain shortly the difference between those ques-
tions, or could you name them as distinguished from the subjects which
an engincer should investigate ?-The particular duty of an engineer
is to get the physical features of the country, to ascertain them and
exhibit them by maps and profiles, so as to form an idea from which
he can get the quantities to form an estimate of the cost of construct-
ing a railway across the country ; that is his special duty.

21670. To ascertain specially the shape of the surface and the kind
of material over which it will pass ?-Yes; at the same time, he is
expected to take notice of the general products of the country, and the
nature of the soil and timber, and if ho sees any crops, what they are
like. That is incidental to the other; the other is the main.

21671. Would you mention the subjects which would be peculiarlv Geology and
within tbe discretion of the Government as distinguished from botany xamined
engineers ?-The geology of the country is examirned by officers of
the Government, and also the botany of the country by specialists.

21672. I do not know that I have made myself understood: I do
not at present ask what means the Government toolk to ascertain the
different data, but I am asking you to define, if you vill, those subjects
which a Government would, irrespective of engineering yiews, deal
with, as leading up to their final decision, and as distinguished from
the s ubjects which an engineer should investigate for the information
of the Government ?-Well, there is the soil ot the country, the
timnber-

21673. Would that bo for the Government ?-Certainly.
21674. That would be within the Government's jurisdiction, and not

the engineer's ?-Certainly, in a lino like this. This is practically and
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Snalth's Report. specially a colon ization railway, made through the country to develop
the resources of the country.

21675. Do I understand you to mean that that question of coloniza-
tion is a Government question, and not an engineering question ?-It
is a Government question.

21676. Are there any other niatters which are peculiarly Govern-
ment questions, or questions of Government policy ?-Weil, there is
the geology of the country.

21677. Is that excluded from an engineer's field ?-Yes.

.Geology, botany
y ltcl an
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21678. And what else would be excluded from their particular field
of investigation ?-There is the flora of the country, as indicating the
nature of the soil; it is a botanist's special duty.

21679. That would not be within the engineering jurisdiction ?-No.
21680. Is there any other subject which would be a matter peculiar

tb the Government ?-Ali the political questions, of'course, as regards
existing settlements, would be the policy of the Government.

21681. You mean whether any particular existing settlement should
be served by the railway or not ?-Yes.

21682. Is there any other which occurs to you : would the future
settlement of the country be a political one as distinguished from. the
engineering one ?-That is a Government question which the Govern-
ment would consider, about the present settlement and the future settle-
ment of the country.

21683. That would be within the Government jurisdiction as distin-
guishod from the engineering ?-Yes.

21684. Is there any other ?-Well, thore is; the lino for foreign trade
would be considered too. Trade with Asia,'for instance, that would be
a Government question.

21685. Is there any other that might affect the Pacifie Railway ?-
These are the chief things that I can think of.

21686. Imperial interests generally, would not that be a Government
question as distinguished from the engineering ?-To a certain extent ?

21687. To a certain extent ; would it not be altogether ?--That
Imperial interest as relating to a lino for foreign commerce. There is
the position of the naval station of the Imperial Government, it might
be a question, too.

21688. For the Governnent ?-For the Government. But the prin-
cipal interest would be the through route from England to China; that
would be a subject for the Government.

21689. Are there any other subjects which you consider would be
Governmental as distinguished from engineering ?-No ; there is no
other comes to my mind now; there may be others.

21690. In your report of 1878, which you say was ignored to a
considerable extent by the Government and by the Chief Engineer,
you recommended decidedly a particular lino, did you not ?-I
suggested.

21691. I mean a route ?-I did not positively say that would be the
best, but J thought it would prove the best.

1600



MARCUS SMITIt

Ralway Loemu
tion.

21692. I think you said, for the first time, you had offered as an
engineer a recommendàtion of a particular route ?--Yes.

21693. Was that based altogether upon subjects which were peculiarly
within the duties of an engineer, or did they trespass upon the subjects
which you have described as Government subjects ?-I think it embraces
several subjects. Besides the cost of construction it embraced the
extent of the fertile l«nds that would be taken in by it; these were the
two principal objects.

21694. Upon consideration now, at this date, do you not think that ro"naio'n
vour recommendation of a route was based upon opinions of matters In his report was
which you have described to be particularly within the jurisdiction of deationswhch
the Government as distinguished from engineering subjects ?-Yes; areoutaldethe
but an engineer, although it is his special duty to get the surface of the gineer, but consi-
country, and matters especially belonging to engineering, he cannot be egrtheat cannot
blind to whether ho is going across a good country or a poor one. close his eyes to
Incidentally that guides the engineer to a considerable extent. the character or

21693. It guides him to what ?-There may be two routes that, as crosses.

regards the cost of constructing a railway, there may be no difference at
all, hardly ; but if the one is over a very fertile country and the other
over a less fertile one, the engineer would certainly recommend the one
over the fertile country.

21696. That would depend altogether on the object of the Govern-
ment ?-1 cannot conceive the Governmont having any botter objeet
than developing the riches of the lands.

21697. But if that was not their main object ?-1 do not know ; they
may have other objects. It was always understood the Government
were anxious to get the best line, and to embrace the greatest extent
of fertile lands.

21698. Did you assume, ut that time, that you might re2onnend to
the Government a line based on that matter, or were you instructe<î
so to do ?-I was not instructeïi so to do; I merely suggestid it, and of
course my duty ended there. It was not my duty; if the Government
did not take any suggestion, it was none of my business; I had nothing
more to do with it. They may have had other reasons besides the one I
gave for takirig a different course.

21699. Would not the future settlement of the country have some- Witness pointe t
thing to do with the subject from a strictly engineering point of view? out thee ou
For instance, would it not give some indication of the probable trade deal more trade..
of the country ?-I mentioned that as one of my recommendations, that
I expected there would be a great deal more trade over it.

21700. I suppose that in investigating such a subject for the Govern-
ment an engineer would be guided by views somewhat different from
those which would guide an engineer of a private company; I mean
that a private railway company would have but one object, that is to
gain money, and that the Government might have other objects
which would either conflict or unite with that one ?-Yes; I conceive
that the cost of surveys dono for the Government and done for a com-
pany would be very different. I will give an example. The second
year, in the middle of 1873, within less than two years we had suffi-
cient information to begin and construct a railway across the country.
Itis possible if a company had been making the survoys they would
have begun after one year's surveys; but the Governmont had the
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were instructed, after finding practicable routes, to survey other routes.
They wanted not only to have a practicable route, but to have a know-
ledge of all feasible routes, and that is one reason why the expense of
these surveys have cost so much more than what they would have doue
if done by a company; but the Governiment have got an immense
amount of information-more than a company would have.

21701. The interests of provinces and even of localities had to be
considered ?-The Government have a very fair knowledge of the whole
Dominion from the international boundary lino up to the Peace River;
but in the eastern part here, the surveys have not been extended so far,

At present they might have been extended a little further north than they have
Governnent In been-north of Lake Superior I mean. I may state now that the Gov-

"hIformaroo ernment have so much information in their possession they could pro-
tion they could ject a lino to alnost any part of the Dominion in question-that is the
proetan eint. Red River westward-with 9 tolerable certainty as to the probable

results along the lino projected as to the cost and other matters.

Contract Nos. 21702. I think you had got down as far as the spring of 1878, upon
11 and • the last occasion : will you please proceed from that time, describing

your operations ?-I left Ottawa in 1878, in the month of July. My
principal duties during that season were to inspect the works under
construction. Between Lake Superior and Red River, an exhaustive
instrumental survey was being made, which I directed. They corres-
ponded with me, that is the engineers who were making it. That is
the gap between contract Nos. 25 and 15, about 185 miles, 1 think it is,
from English River to Rat Portage.

Surveys. 21703. In connection with this departure of yours in July, I would
An the engineers like you to explain if there was any particular reason why the engin-
need not have
been brougaht eering parties, as a rule, left Ottawa at the time they did in the different
each year to years; did it not seem to you that they ought to have left much carlierOttawa. for field work ?-Yes; that is one thing I omitted in stating the various

causes of extra expenditure. The parties engaged at a distance, especially
in British Columbia, were ordered to come home every year to
Ottawa to make thoir plans. Now, sometines there wore as many as six
to ton people coming over, costing $500 each to come and go back again.
That, alone was a source of considerable expense. The plans could as
well have been made in Victoria as in Ottawna. Of course it would
have been necessary for me, when the plans were finisbed, to corne to
Ottawa and explain them to the Chief Engineer, but if that had been
done, the parties remaining in the field, near the work, could have got
out mach earlier in the spring. There was always a difficulty in getting

Might have got to away from Ottawa in the spring. We might have been six or eight
work sonlie si xgt On îgweek" earîer weeks earlier at our work if we could have got away. One thing, the
could they have money had to be voted each year for the work, and in fact Parliament,ot away from

ttawa in ie. was generally prorogued before we could start.

21704. Were there positive directions given by the Minister or the
Chief Engineerwto delay your field operations ?-To delay them ?

21705. I mean to defer them until the vote should have been
taken, or until any other thing should occur ?-The parties had to bo
made up in Ottawa every spring, and we never could get away till the
Minister-I suppose the Minister had not time to attend to it during
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the Session. The Session of Parliament was usually over before we
could get away.

21706. Do you mean that the office work could have been finished so Parties seldom
got out beforeas to allow the pat ties to go to field work earlier than they did in the June or July, and

year ?--The office work could have bcon finished as soon in Victoria as they could have
in Ottawa, and there they were on the spot. They could have saved %prii in Britisk
the time coming here and going back; that is a month at last. They Columbia.
aeldom got out to get to work before June or July, and we could have
commenced work m April in British Columbia very well.

21707. What doyousay about the field works north of Lake Superior
and between Red River and Lake Superior: ought they to have been
started each year earlier than they were ?-The climate is- different
there. They could start as early there as in British Golumbia. The
neighbourhood of Lake Superior, it did not make such a difference in
that district.

21708. Then your previous remarks apply particularly to British
Columbia ?-Yes.

21709. They do not apply to Manitoba and north of Lake Superior ? Thederly did not
-Not so much. They could not get there until the steamboats Com- Manitoba and

LaeSuperiormence running. regon.
21710. Then the field operations were not delayed by the absence of

the votes except in British Columbia ?-Except in British Columbia. I
do not know that the vote was the cause of the delay. The work had
to be arranged. The work of the season had to be arranged with the
Minister before the parties started, and until (that was donc the vote
could not be obtained. We did not know what amount was wanted.

21711. If the person at the head of affairs, whoever it might be,
whether the engineer or the Minister, had been able each year to decide
earlier, would the works have progressed more rapidly ?-Certainly.

21712. Then there lias been some delay on account of the absence of
that decision ?-Yes, and some extra expense.

21713. lias it been material do yon consider ?-Yes; it would be
ceonsiderable, and not only the expense, but it destroyed-it prevented
works being carried out in that systematie manner that they would
have done if the parties had been allowed to remain on the fleld. Small
parties could have gone out on the line in winter or taken notes of
climatie effects, the depth of snow, the ice on the different bays and
inlets. A great deal more could have been done if it had been done
systematically. Had the work

21714. Do you think if this work had been, from the beginning, co'nroifar -
under the control of a private company it would have proceeded more omaPePyrl
rapidly than it did ?-Oh, certainly. ceeded more

rapidly.21715. And owing to these delays you speak of ?-That is one reason.
They would not have made so many surveys, but those they did make
they would have made systematically.

21716. If a private company had to do as much work as the
Covernment had done in this case, would it, in your opinion, have been
facilitated and hastened by the direct control and immediate decision
of the parties having the right to decide ?-I think so. Sorne companies
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manage badly; some manage well ; but they would have a botter
chance of doing the work more systematically under the direct control
of a company's engineer without any interruptions in winter.

Contractas.. 21717. You say that in July of 1878, you proceeded to the section
13 and 25. between Lake Superior and Red River: about what time did you reach

the j round ?-Oh, 1 went first to Thunder Bay, I reached that in July;
1 examined the works on contracts 13 and 25.

In IS7 contractus 21718. You gave us somo information before upon both those con-
neatriy anid. tracts, and you wverc not thon sure whiether it was in 1877 or 1878: do

you renember now whether you omitted anything ?-Tho works were,
of course, further advanced each year. In 1878, contract 13 was very
nearly finished when I went out there. In fact it was sin neari-ly
finisbed that the contractors of the next section began to lay the rails
over 13.

21719. They haid the contrat for track-laying and ballasting on
section 13 ?- Yes; I went out on section 25 that year a little boyond
Savanne station, some miles beyond il, I do not remember how far.
The works were going on steadily. The tunnel had been completed
thon and I went through i.

21720. Did you enquire into this tunnel question at that time ?-No.
217?1. Whether it ought to have have been an open cutting or a

tunnel ?-No; it was all settled on the strength of Mr. Hazlewood's
report iri Ottawa here. There was no more enquiry about it.

21722. Is there anything that you can mention now which you have
omitted upon the subject of either of these sections, 13 and 25 ?-No;
I have already told you what I did with regard to clay embankments
that were sliding away. It was in that year that I ordered gravel to
bc used instead.

21723. I think you mentioned that your object that season was,
amongst other things, to ascertain the cause of the great diserepancy
between the estimated quantities and the executed quantities, as ex-
hibited in the returns as far as they had been made ?-Yes ; that was
one of the duties that I had to perform.

Main cause or 21724. Have you anything to say on that subject, as regards 13 or,extra cotit change aetacs
In Une. 25 ?-Well, what I have stated shows how a considerablo extra cost

was brought about by the change of location, I think in the tunnel and
by the slipping of these embankments; but the main cause was the
change of location of the line altogether by which the earth work was
very much increased and the rock work decreased. I also examined
very carefully into the modes of measuring the work, and I could not
find anything wrong; I could not see anything to make me suspect
that any improper measurements had been given.

21725. Either intentional or unintentional ?-Either intentional or
unintentional, I could not see it. My impression then was that the
difference arose from the very imperfect surveys made iu the first
instance, and the quantities in the bills of works that was subiitted to
contractors when tenders were called for were far too low.

Embankments in 21726. Did you not find on that occasion, 1878, that many of the
me shad embankments had, from shrinkage, become much smaller, that they had:Ohbrun a go

deal. become too low and too narrow, and required material to be added
to them?-Yes, they were in some places. There had not been a
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sufficient allowance made for shrinkage of the enimbnkments. Ait em-
bankments, of whatever sort of earth except gravel, embankments
have to be made considerably wider than the necessary size : they
waste away and slip down and shrink and become narrower.

21727. I believe you made a full report upon that subject to the
Department ?-I think so. Thore had not been a sufficient allowance
made for shrinkage.

21728. Is there anything further about either of fhese sections, 13
or 25 ?-No; of course there were differences between the con-
tractors and engineers about the specification of rock. There
arc always disputes about what is loose rock : it is a very fertile source
of misunderstandings.

21729. Then. after leaving contract 25, what course did yon take ?
-I went across thon by the Dawson route in a canoe to Rant Portage
and I walked over the whole of section 15, examining the works very
carefully. Mr. Carre was with me. I took very copious notes of the
state of the works of what I thought was required in different places.
I suggested some changes-slight changes-in the location of the line
by whieh the cost of construction was very much reduced. I aiso
ordered more cross-sections to be taken in view of making other
changes. These changes that I made on the spot were those which
were apparent to the eye that it would be a great improvement. There
were other places where I could not tell whether 1 could improve the
line by altering it until I had cross-sections made. I alse found that
in crossing several water filled valleys--narrow lakes you may call them
-that the enginoers had not suticient information with regard to the
depth of water and the depth of mud and the shape of the rock zat the
bottom of these lakes-the inclination of the rock 1 should say.
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21730. Did you take any stops towards supplying them with that
information ?-The moment I got within reach of the telegraph, I tele-
graphed to Ottawa to have a set of boring tools made as quickly as
possible and sent out to get that information which I thought was
deficient.

21731. Did you find that the work had been well laid out, the location On the whole
a fair one: wbat was your opinion of the engineering works that had location not bad.

been done at that time on section 15 ?-On the whole the location was
not bad. I made some improvements in it as I say, but it is a very
roigh country, and I do not know that it could have been made mucli
better, and at the same time keep the grades th at Mr. Fleming required.
The principal complaint I had was with regard to crossing these lakes,
that I could not decido what sort Of structure to put up, which would
be the most economical, the solid embankment, trestle bridge, or any
other kind of structure, until I had better information as to the depth
of mud and the inclination of rock at the bottom.

21732. Thoçe has been a vexed question and one much discussed
about the change in the character of the works, but that bas lost its
importance since it has been adopted by Order-in-Council , but thore
is another matter connected with it which I wish to ask you about:
whether you understood that there was any difficulty in a contractor
carrying out the work as it was originally desired, I mean on account
Of the extremely irregular surface of the country ? It bas been sug-
gested bere, both by the contractor and by nn ongineer, that it would
be diffieult for any contractor to have fulfilled the contract in the way
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Vo,*t"rc°Uo.2 it was originally laid out: have you any idea about it ?-I suppose
what you mean by originally laid ont is the last way.
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21733. I inean the way intended at the time of the contract?-Yes;
there was a great difficulty in the first place in getting timber for such
structures as would be required. There was no timber in the country
large enough or long enough. There were other difficulties in tho con-
tractor getting the material from certain cuttings forward to where it
was required to be deposited.

21734. That is the difficulty which I was alluding to, not the timber
trouble, because that bas been overcome by the Order-in-Council ; but as
to this one, what would you say about that ?-There was a case laid
me before at Winnipeg, and I made some sligût alterations in the grade,
and filled up where there would be some low trestle work, probably some
six feet high or something of that sort, which would have to be erected
before the contractor could get his material forward. I turned that into
embankment and that facilitated the work a great deal. The cost would
be slightly more than as was originally intended.

21735. It was originally intended, when I say originally, I mean at
the time of this contract being closed, that nost of those gaps should
be filled with trestle ?-Just so.

21736. Could it have been accomplished in that way, in any reason-
able time by the contractor ?-Well, a great part ofit could have been
done very well, but in crossing some of those deep gullies filled with
water and mud, the principal difficulty in construction would be tho
foundations. It is sholving rock covered over with soft mud-mere
slush. I cannot see that piles could have been made to hold, and it
was a puzzle to know what to do with it, intil they had further infor-
mation. I do not think it could have been done as originally intended,
some portions of it.

21737. I think it was designed that those water stretches should bo
filled in with rock, either solid foundations or protection walls ?-It
was intended it should be all bridged with trestie work, where there
were some cuttings-in some of those gullies there were cuttings of
rock on each side, and it was intended that that rock should be put
in to a certain height-up to water level.

21738. Whenever there was to be a rock basis, it was to bo above
water level, was it not ?-Yes. When we ascertained approximately
the depth of some of those places, we found it would take an enormous
quantity of rock, more than could be taken out of the cuttings-that
we would have to borrow rock, as it is called, to fill up to level. We
overcame that difficulty by simply forming rock embankments on each
side-two rock embankments instead of one-about six feet wide on
the top, and filling in between with earth, and then putting the piles
upon that.

21739. Piles upon the earth ?-Into the earth or tfestle on that
embankment.

21740. But was that any gain; would not those two protection walls
take just as much rock for the bases as if you had, had a solid basis for
trestle ?-No; not near so much.

21741. What would be the width required for trestle ?-It depends
on the height.
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21742. Of trestle work?-Yes; the trestle work may be fifteen feet Contracta Nos.

on the top, and the outside posts are raking. 14 and 15.

21743. Well, take a twenty foot trestle; what would be the base
required for the foundation ?-If the raking of the post at each side of
the trestle were two inehes in a foot, that would be four inches addi-
tional for each foot in depth, so a trestle work twenty feet high would
require six feet eight inches more at the top.

21744. And what shoulder or berm, supposing you were having a
rock basis outside of the slope of the trestle ?-A couple of feet would
be sufficient for the sill in which the post is morticed into. We leave
it a foot at least outside of the raking post, and say two feet extra
would bo quite sufficient in rock.

21745. That would be eight feet eight inches altogether ?-Yes.

21746. Now what is the width of each protection wall ?-From four
to six feet. Some trestles

21747. Well, you have to double that besides the slope : don't you eixtyfeet.
think that would take as much rock ?-What we are speaking of in
trestle is of far greater depth than twenty feet. There are trestles
of sixty feet.

21748. Those are the ones that were the formidable obstacles ?-
Yes; a great bridge at the bottom.

21749. Did that happen at more than one place ?-Yes, it happened
ut several places. There were several of them pretty near sixty feet
high above the water. I think Cross Lake is about that height. I
am speaking from memory-somewhere about that.

21750. Then these rock protection walls in these deep cuttings
would require very much less material than the original plan of a solid
base for the trestle work ?-Certainly.

21751. And the scarcity of rock was one of the difficulties to be
overcome ?-There was plenty of rock, but it cost a great deal to move
it. We wanted to use as little rock as possible on account of the great
cost of moving it. In some places

b Owing to shape of-
21752. But in addition to that there was a difficulty in getting thecotry f-

the material on account of the shape of the country: that it naterial.
had to be taken by what are called tote roads around the water
fillinge ?-In some places there were difficulties of that sort; othcr
places again there was plenty of rock close at hand.

21753. Do you remember whether, upon this trip and on this visit 4o
section 15, there was any discussion as to the feasibility of a better
line crossing Cross Lake ?-I do not remember My attention being
specially calledto it; it nay have been. There was no written report
on it submitted to me.

21754. You travelled over the lino yourself ?-I travelled over it,
and it may have been discussed at the time. There was very little
room, very little chance of making much improvement between Cross
Lake and the junction with 14.

21755, At the time of that visit the work was not progressing
there ?-Oh, yes. I think the cutting was taken out on the
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out on the east bank of the lake; in fact on both banks, the rock
was partly taken out--

21756. That had happened between your previous visit in 1877 and
this visit?-Yes ; theie could not have been much improvement even if
the work bad not been carried up to that point. The crossing thero
on that high level is about the best that can be found on Cross Lake.
It is after the lake is crossed, extending over about a mile, that any
deviation could be made from the present line.

21757. Which side of the lake?-The west side of the lake where it
joins section 14. Any improvement that could have been made thero
would bave been very trifling.

21758. Are you at ail familiar with what is known as the Forrest line
-- the Forrest location-not the adopted line, but one suggested by Mr.
Forrest ?-No; I do not remeniber it.

21759. I understand you to give an opinion n1ow that therO was no
improvement to be made covering any portion of section 15, that if the
line was susceptible of any improvement it was on the west side of
Cross Lake ?-It was on the west side of Cross Lake on 14, all on 14.

21760. Do you think that the line was not susceptible of any improve-
ment at a distance further east than that, so as to embrace parts of
section 14 and section 15, or have you given that subject any considera-
tion ?-You could not have embraced 15, because I say the crossing of
the lake was the best that could be got, so you could not alter 15.

21 761. low do you come to conclude that that was the best cross-
ing ?-From the width of it and the neighbourhood; it is the narrowest
(crosswg. ~

21762. Is the width the only thing to be considered ?-If the
depth is the same, it is.

21763. But perhaps the depth is not the same: are you aware
whether any investigation has taken place so as to arrive at a conclusion
which was the best place for crossing Cross Lake ?- do not know
that any surveys had been made. I an not aware of any.

21764. What is your reason for supposing that the present is the best
crossing ? -It appeared the best site for the grades that have been
given-twenty-six feet to the mile.

21765. In connection with the crossing at this adopted point, of
course the filling of the bay just beyond it Iwas involvod, although it
was a part of section 14 ?-Yes.

The expense Of .21766. Rad not that filling any bearing on the subject, so as to make
fngeee baut to you consider whether a better crossing for all purposes could not be

deviate south foufnd a little further south or in some other spot ?-Of course the
"ed aa our- expense of filling that bay was taken into consideration, and there was

degree curve. some proposai to try and lessen that by commencing the deviation
immedia'ely at the junction of 15 and 14, and curving away further
south. That would have involved a four-degree curve, which was not
considered desirable at that point, entering on that bridge. It was not
fully determined what would be the character of structure across that
lake at that time.

21767. That four degree curve which you say was objectionable
would have been unnecessary if the deviation had commenced on section
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15, further east than the junction with section 14 ?-It would not have
been necessary according to the line which I see laid down on the map,
but I never saw any survey of that lino nor any profile. It never was
brought to my notice.

21768. It is a moral certainty, is it not, that that curve would not
have been necessary if a deviation could have been found feasible east
of the point which would have lessened the curve ?-That would have
lessenel the curve certainly.

Il alla tir.

21769. So the real question is whether a point of deviation could The question
have been obtained further east upon section 15 ?-The question is ch®rsarail
whether a railway constructed on the lino suggested would have cost on une suggestee
less than on the located line. That would have been only ascertained w"e°." tbanoen
by surveys4. the located une,.

not taken up by
21770. That question was not taken up by you upon the occasion of witness ll Ir7.

your visit in 1878 ?-No ; it was not.
21771. Was the character of the country at the east end of section

14 very similar to that of the west end of section 1à ?-Yes, very
similar.

21772. For what distance on section 14 ?-I think about a mile, pro-
bably a little more. I think vory nearly to the streain that goes into
the lake about a mile and a-half back.

21773. And about the rest of section 14, was that over a similar
country ?-It was different. There were rocks, but there wero spaces
between the rock. The lino generally ran on what might be called a
prairie country.

On 14 arter about
a muIle te coun-
try gnerally
prairie.

21774. Do you think the selection of the terminus was a fortunate or Thinks the ter-
a desirable one as an engineering decision ?-I think it was not ("een e
fortunate. The thing had probably been overlooked that a different not fortunate.
kind of plant, much more expensive plant, was roquired to do the
work on section 15 than on 14, and it would have been better to have
kept all the work of a similar kind on one section.

21775. And that would have embraced, as I understand you, about a
mile and a-half of section 14 ?-Yes.

21776. Had the contractors for section 14 plant necessary to do that
kind of work ?-They had not.

21777. lIow was it accomplished ?-An arrangement was made
between the contractors for section 14 and Mr. Whitehead, contractor
for section 15, for the latter to do the work with his plant.

21778. Did that arrangement require the consent of any person
acting on behalf of the Government to make it a bindin<r one ?-It
would not have required it only for one thing, that Mr. Vhitehead
made it a condition that ho was to be paid directly by the Governmont
for doing it.

21779. Did you take part in the arrangement ?-Yes ; an arrange-
ment was made while I was there. There was a good deal of discus-
sion about.it, and I think, I am not sure if I did not send a copyof it to
the Government-to the Departmont-and suggesting it appeared to me
to be the only means of getting that portion of the work dIone. I think
there was another reason why the Government had to be consulted : it
was regarding the price of doing it. In Sifton & Ward's contract there

Arrangement
made by con tra'--
tor with Whit-
head.
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tance from the borrowing-pit ?-Yes; and if I recollect right there
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21781. Not in theocontract for section 14 ?--That would have made
the price come excessively high for them to do that work.

21782. It would have become a question whether the Government
would allow that to be done under the contract or not ?-Just so. Mr.
Whitehead proposed to do it at certain prices, much lower than if made
out according to Sifton, Ward & Co.'s contract.

21783. Do you mean the price would have been much lower to the
Governmen t?-Yes; under the arrangements with Mr. Whitehead it was
more economical for the Government; it was better for the Govern-
ment than if made under Sifton, Ward & Co.'s contract.

21784. Then, do you understand the Government was to pay this
new price to Mr. Whitehead ?-I think so.

21785. That was the substance of the arrangements ?-Yes.

21786. Well, if that were so, (o vou understand that the Governnent
were not liable to pay Sifton, Ward & Co. the whole price as it would
have been if they had dono the work without any change in the
arrangement ?-That is a legal question which I do not know that I
am competent to answer.

Witness'simpre.- 21787. Doyou remember whether thit point was distinctly decided
Ward & Co. sur- at the time when yon took part in the arrangement ?-My impres-
laito thepor- sion is that Sifton, Ward & Co. surrendered all claim to that

tion of work portion - simply turned it over to Mr. Whitehead to finish for them.
given to White-
head.

21788. You mentioned, upon a former occasion, that this grade had
to be raised upon section 14, at the eastern end, in order to coincide
with section 15 ?-Yes.

21789. How was it that was not laid out in that way originally ?-
There was not much alteration there. I suppose there had been some
slight changes in the line, or the drawing in of the grades. The lino
might be the same, and the grades wore probably down on section 14.
If they were drawn in before section 15 was surveyed, it would be
found that they would not coincide with each other, consequently there
would have to be some change in one or the other.

21790. If the change could have been made upon one or the other it
would seem to have been better to have made it on section 15 so as to
have lowered it: would that have had the effect of raising the grade
to too great a maximum--is that why it was retained on section 15 and
raised on section 14?-I cannot answer the question distinctly now:
it depends on the consideration of the whole of the profiles.

Raising the
surface at the
east end of sec-
tion 14 increased
the quantities a
littie but net
ranch.

21791. This raising of the surface at east end of section 14 has been
mentioned to us as one of the reasons why the quantities on section 14
exceeded the estimate, and I wished to know if you eonsidered that au
indispensable thing or a matter of choice ?-It increased the quantities
a little, but not much. I cannot say what the increase was now, but I
gave it to a Committee of the House two years ago. It was not much.
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21792. It would not have a serious effect on the discrepancy between C traon.

the estimated quantities and the actual quantities ?-No; it was a
small quantity. The great discrepancies on that line, so far as I could
find out, arose from the change of location into more swampy ground
than the original line, and the surveys having been made in winter
that no allowance was made for the sinking down of the embankment
in the mossy covering of the muskegs. i paid very great attention
to the moasurements on that section. I felt satisfied in my own mind
that the measurements were correct.

2 1793. You mean on section 14 ?-On 14.
21794. Well, you have described your trip to section 15 in 1878 mn lffs went over

did you still proceed w'esterly and go over section 14, in 1878?-Yes; I sct loti 11.

went over 14. I walked over a portion of it and the rest of the dis-
tance I went in a hand-car. They had the rails laid on a considerable
portion of it at that time.

21795. And how long did you romain up in that part of the country
in 1878 ?-Oh, I went home as soon as I got through with the examina-
tion of 1t. It was getting late in the season then-about the end of
September I suppose.

21796. Returned to Ottawa ?-Returned to Ottawa.

21797. And during the season of 1878 were you Engineer-in-Chief, or During 1878,
in what capacity were you doing the work ?-1 was acting Engineer- ting Engineer-

ifl cpacîy ~ OU g -Chief In the
in-Chief, as on former occasions, in the absence of Mr. Fleming. absence of Flem-

ing, who returned
21798. Mr. Fleming had returned to England again in the summer toEngland again

of 1878 ?-Yes. I o 8.

21799. Do you remember when he came back to Canada ?--I think
it was in November of the saine year.

21800. Then up to November, 1878, you remained acting Engineer-in
Chief ?-I did.

21801. After you returned to Ottawa at the time you describe was Contraetmo.42.
there any particular matter which occupied you ?--I was engaged prin- Getting out biih
cipally superintending the getting out the quantities for the bill of or works.
works for that gap of 185 miles between sections 25 and 15 which had
been surveyed during the season. They are called sections A B and C,
contracts 41 and 42. That was my principal business that winter. I
aiso gave instructions in two or three cases with regard to the works on
section 15, with regard to crossing some of these lakes, after consulting
Mr. Fleming. Of course I consulted Mr. Fleming when ho returned,
but ho asked me if I would continue to still take an interest in that
work. He was very busy with other matters, and I attended to several
inatters connected with the construction, during the winter up to the
spring of 1879, when I had nothing more to do with it.

21802. Thon, in the spring of 1879, what position did you take?-I Ralway Leca.
was sent out then to examine the country between the Red River and the Lin."we.t of
South Saskatchewan, and transversely between the Assineboine and the Red Rir.
Riding and Duck Mountains, with a view of changing the location of
the line to the south of Lake Manitoba.

21803. You were in charge of the surveys in that district ?--Yes; I
had two surveying parties. One Qf them was engaged entirely in the
Province of Manitoba. The other was in the North-Western Territories
beyond the boundary of Manitoba.
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21804. Your operations, I think, are descri bed in your report : in the
report of Mr. Fleming of 1880 ?--Yes.

21805. Who were the onginers under you taking charge of these
two separate surveys ?-Mr. Murdoch had charge of the survey through
the Province of Manitoba. Mr. Barclay had charge of the other party
working westward of that.

21806. Are there any matters connected with the season's operations
of 1879 which cal for more explanation than you have given, either in
your repourt or in your previous evidence ?-There were two linos of
the second 100 miles. The first 100 miles was pretty well decided, and
determined, the location of it, up to the western boundary of the Pro-
vince of Manitoba. From that point we surveyed two linos, one going
very near to Rapid City, to the Assineboine Valley up to Bird Tail
Creek, and thence up to Fort Ellice to the mouth of the Qu'Appelle, three
miles north of Fort Ellice, that was one lino. Another line took a more
northerly or north-westerly direction and crossed the Little Saskat-
chewan near Tanner's Crossing whore the town plot of Odanah has
since been laid out, and after crossing that valley it continued still in
the north-western direction near Long Lake, and striking the valley
of the Bird Tail pretty well up towards the tfiding Mountain,very near
the Indian reservation across the valley there. The 100 miles ended
just on the west side of the valley on that lino. The other lino was
about 110 miles from the boundary of Manitoba to the mouth of the
Qu'Appelle. The more northerly line-I bolieve it is called the north-
western line in the report-was the best. The worst gradient that it had
going eastward was about forty-four feet to the mile, if I recollect right;
that is in the valley of the Little Saskatchewan and Bird Tail, but the
season closed before the surveys could be continued further. There
were some detached surveys made beyond the Buîd Tait near Shell
River, but hie season closed before we could continue the surveys across
the Assineboine, and that left a doubt whether we could extend that
north-western lino without more exponse. It was, noverthless, adopted
that north-western line, by the Government. There was a certain por-
tion of it, the east end of it, that was common to both linos, and the con-
tractors when they commenced that work in 1880 had work to go on
with, and we had time to extend the survey westward that had been
left the previous year.

21807. The contractors, Bow'ie & McNanghton, commienced at ther
east end ?-Yes.

Rept ahead of 2180. And you were able to keep ahead of them ?-Yes ; theycontractors worked on that part common to both ines. ln fact they had not
tinished up to that portion whore the two linos separated, when we had
our survey completed to the Assineboine, and in fact the third 10u
miles and part of the fourth 100 miles, and a new lino was found
betwcen the two that had been surveyed in 1879. That was finished
only very lately; within this last month-the profile I mean, the plan.

21809. Then did you return to Ottawa in the fall of 1879 ?-Yes; I
returned to Ottawa.

21810. I suppose doing office work connected with that year's opera-
tions ?-Doing office work. We had-the profiles and plans to make of
the two lines surveyed and the quantities to get ont of the two lines and
the comparative cost of the two.
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21811. Thon in the spring of 1880 ?-I went out again to continue Went out again
the surveys as I have jiist described-to continue the surveys west- surv West°
ward.

21812. I suppose you continucd that up to June, 1880; wo do not
want to ask what happened after that ?-Continued up toNoveiber,
1880.

21813. Is there any matter coinected with this survey which you
have described, either in 1879 or 1880,whiclh you consider material, over
and above what you have stated by way of evidence or is to be found
in your report ?-Nothing more ; the survey turned out very satisfac-
tory. It had always been assurmed it was impracticable to get a line
across these deop valleys. We did succed in getting a very good line.
We had to use gradients of one in 100 for short lengths both ways. That
was the only objection to it in comparison with the original lino.

21814. It was no longer considered necessary at that time to adhere
to the gradients which Mr. Fleming had maintained between Thunder
Bay and Red River?-We should have retained them if we could, but
we could not do so in that country without enormous expense, and the
country is a very much botter country for a railway or settlement.

21815. [ understood that the Government had adopted the policy of
building a cheaper road with steeper gradients as being suitable to the
requiretnents of that locality ?-The railway in every respect, with the
exception of that of gradients, and that occurs in only two places, is
equal to any other portion of the lino. It is equal to the principal
linos in Ontario-equal to the Great We-teri or Grand Trunk or Inter-
colonial. They have steeper gradients than that and they are con-
sidered first-class linos.

21816. Thon it is not a very degraded line ?-It is a tirst-class lino,
with really very f curves and very light w'ork. It is a mucli botter
line than either that was founid in 1879-the onie that vas found in
1880.

21817. Is there anything further corinected with that section of coun-
try-I mean the railway through it ?-1 forgot that it cane within my
duties to exanine,in 1879, the crosing of Red River. A point for bridg.
ing Red River was agitated thon. I Vent downi with Mr. Murdoch, tra-
velled from Winnipog down the river. We exained soveral points,
and I caine to the conclusion that the best place for building it was
liear the Stone Fort, and I reported accordingly-a very short report.

Line located west
of Red River
equal to the prin-
cipal lines in
OiitarIo.

A irest-claso line

Reported in
favour of the
I4ton " ort a a
site for a bridge
across Red River.

21818. 1 suppose that wis upon the mllerits of the, question irrespoc-
tive of the stops which had been previously a lopted, such as the cross-
ing at Selkirk or any other matter, and as if the question was perfectly
free ?-There was nothing done towards the bridge at Selkirk and I
considered the question free, an open question,where the bridge should
be.

21319. That would have necessitated a divergence from some portion
of section 14 ?-Very little; it almost came into the station-
the east end of Selkirk station. About two miles back from the river
On section 14, the lino takes a bend to the north-westward. The line pro-
<luced across by the Stone Fort would strike that bond probably about
two miles from the river, may b3 tbree-two and a-half or something of
that sort.

1613



MARCUS SMITH

Rallway Loca-
tion.

The adoption of
Stone Fort as a
croslng would
not have neces-
riltated abandon-
Jng any great
Iength of section
14.

Nor at that time
was there any
d"fficulty on
acconnt of what
was done West or
Red Ri ver.

21820. Then the adoption of the crossing at Stone Fort would Dot,
at that time, have necessitated the abandonment of any great length of
section 14 ?-No, not very; a mile I should say-a mile and a-half at
furthest, possibly two miles.

21821. Was it before much work had boen donc upon the first 100
miles west of Winnipeg, that yon made that reemmendation ?-There
was none of the work done on the first 100 miles. There was a part of
the branch from Winnipeg northward, which was commenced.

21822. On the west side of the river ?-On the west side of the river;
but there was none of the main line done west of the Red River.

21823. At that time there was no difficulty on account of what was
done west of Red River ?-Nothing.

21824. And as you describe, very little east of the river ?-Very
little cast ofthe river.

21825. Do you say you made that report in 1879 ?-I made it in
Winnipeg, and gave it to Mr. Fleming in 1879. Hle was coming to
Winnipeg, and I left it for him there.

21826. Have you ever spoken to him on the subject since ?-No; it
has never been discussed.

21827.1 believe he made a report on that subject about that time, or
shortly afterwards, which is printed ?-Yes; I saw a portion of that
report in a newspaper. I do not know that I have ever seen it in any
other form.

21828. Is this report of which you speak, as having been made by
yourself, published in any of the printed reports ?-I have never seen
it; I do iot think it is. It was a very brief report, not over two or
three pages of foolscap probably.

21829. Is there any other matter connected with any of your opera-
tions that you think requires explanation, or which you would wish to
add to your previous evidence ?-No. I cannot recall anything at pre-
sent.

OTTAWA, Saturday, 7th May, 1881.

SMELLIE. W. B. SMELLIE'S examination Contintied :
RsiIwSy Con-

strutlon°-
Contract No. 25.

Correspondence
with reference to
itamuele

By the Chairman :-
21830. Were you in the employ of the Department of Publie Works

at the time that the tunnel was decided upon on section 25 ?-Yes, [
was.

21831. Were you familiar with the correspondence and matters which
led to the decision of making the tunnel ?-Yes.

21832. Can you produco any letters, or copies of any letters, on the
subject?-I produce a communication dated the 27th of September,
1876, enclosing communications from Mr. Hazlewood, who was the
district engineer, and from Mr. Marcus Smith, who was the acting Chief
Engineer at that time, explaining the matter. (Exhibit No. 301.)

21833. In whose handwriting is this memorandum which is attachel
to these papers ?-Thit is the ion. Mr. Mackenzie's.
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21834. This is dated 4th of October, 1876: was it decided at that time C°ntract .. .

to build this tunnel at $9 a yard ?-I produce a copy of a letter written
by the Secretary of the Department to Mr. Hazlewood, dated 5th of
October, 1876, from which it appears the work was then decided upon.
(Exhibit No. 302.)

21835. Were any plaus submitted to the Department about the time
of these letters from Mr. Hazlewood ?-There were. I produce them,
three sheets. (Exhibits Nos. 503, 304, 305.)

21836. Have you any subsequent correspondence upon this subject
wbich you can produce ?-The next paper i produce is a telegram from
Mr. Hlazlewood, dated 6th of October, attached to copies ot telegrams
sent to Mr. Hazlewood. One is dated 30th of September, 1876, and the
other is 6th of Octoher, 1876 (Exhibit No. 306) ; also copy of telegram
from Mr. lHazlewood, dated 18th of October, 1876 (Exhibit No. 307) ;
also letter to the Department from Mr. Smith, dated 23rd of October,
1876, enclosing copy of a letter from Mr. HTazlewood, dated 17th of
October, 1876 (Exhibit No. 308); and copy of a letter written by Mr.
Smith to Mr. Hazlewood, dated 21st of October, 1876 (Exhibit No. 309.)

21837. This is a letter in the name of Mr. Smith, and appears to have
been signed by you for him : was it under his immediate direction, or
was it donc in his absence ?-.It was done in his absence. The next
communication is a Ietter written by myself in the absence of the
Chief Engincer, addressed to the Secretary of the Department, dated
1lth July, 1877, enelosing copy of a letter written by Mr. Smith to
myself on the same subject, dated 26th June, 1877. (Exhibit No.
3 10.) The next in order is a letter written by the Secretary of the De- Letter from Sec-
partment addressed to myself, dated 29th August, 1877, in which the taya ofDeparrt-
price to be paid per yard for the tunnel is fixed (Exhibit No. 311); and per yard toJbe
a letter closing the matter written by myself to Mr. Hazlewood, dated paid for tunnel.

:30th August, 1877, conveyingto him the rate as fixed by the Depart.
ment. (Exhibit No. 312.)

21838. Did you take any part in the negotiations between either of
the contractors and the Government connected with this subjeet ?-No.

21839. Neither directly nor iudirectly ?-Neither.
21840. lias the necessity or the expediency of this tunnel been a

matter of consideration in the Department-I mean the engineering
branch of it in which you are placed-beyond what appears by these
letters ?-Nothing but what appears in these letters.

OTTAWA, Fridav 13th May, 1881.
SANDFORD FLrTu's examination continued:

By the Clhairman :-
21841. The evidence given up to this time upon the subject shows

that there was by the contract no maximum distance for which haul-
age price should be paid upon section 14, and the specifications support
that view: can you say why it was that there was no maximum limit
fixed ?-My explanation of that clause in the contract is simply this:
in previous specifications we had allowed haul on every 100 feet, and
We invited the contractor to sny what price he would put on the haul.

FLEMING.
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Contract No. Il. That led to a good many difficulties. In the first place the computing
of haul as the work went on was extremoly complicated, and I decided
to leave out haul in ordinary cases, and all ordinary cases may be con-
sidered to be under 1,200 feet. It was provided no price should be
paid for haul in all cases under 1,200 feet. It appeared to me to be a
hardship on tke contractor to compel him to haul any distance over
1,200 feet-any considerable distance- and not pay him a reasonablo
price for it. One cent, to my mind, might be considered a reasonable
price for haulage by carts for any reasonably short distance over 1,200

na not contem- feet, and in case of their being a longer haul, which I did net contem-
aul i'iha" r a plate in this case or any case ut that timo, it would have toe dono by

mie- train and another arrangement would bo entered into ; but in no case
did I expect tnero would be any haul over half a-mile when that speci-
fication was drawn.

21842. Yon say that you did not contemplate a longer hautl than half
a-mile, which is somewhore about 2,500 foet, I suppose ?-Yes.

In thecaseof this 21843. But I am askirg why the condition that there should be
irontract flot t
thought neces- no price beyond that length was not put in the specification ; in
sary to put in other words, that there should be a maximum price--because, as I
maximum prie
lor ha. understand, there has boon such a condition put in subsequent con-

tracts ?-1 can only say it was not thought necessary. Subsequently
itwas thought necessary, and it was put in specifications after that date.

21844. Could you say now whether, in other places and upon other
linos, it is usual to put a maximum price for haulage ?-Well, difforent
plans are adopted. The plan that I have most commonly seen adopted
is to pay for every 100 feeto haut.

Maximum baul 21845. Then the condition which was subsequently adopted is, as I
iited to 2,0-udsad eaa coitnfr
feet bel" n- understand you, an exceptional condition in specifications for railway
tractors showed work: I refer to the condition that thore shall be no haul paid for over
R, tendency to
havelong hauls 2,500 feet, or cver some fixed distance ?-It was found there was a ton-
where they had a dency on the part of the contractor to have a hautl exceeding 2,500
good price. feet if bis price was a good one for haul, and. in the interest of the

publie it was deemed expedient in specifications which were subse-
quently propared to limit the haul.

21846. I suppose that in fact the proprietors, the Governmont in this
case, would always have the control of haul by pormitting the engi-
neer to direct the contractor from what place he should take the earth
or excavated matorial ?-The power is left in the engincer to say where
the material is to be had, and it would be quite unreasonable on bis
part to permit a long hautl if the material could be had in a short dis-
tance.

Asafret,eontrac- 21847. So I understand you to suggest that although it was not men-
pior o'r"engi-th® tioned in the specifications that the contractor should ho limited in his
nieer. price, that ho was in reality limited by the power of the engineer ? -

iIe was clearly limited by the power left in the engineer's hands.

2184S. In directing from what point the material should be Tnoved ?
-Yes. You can quite understand, if the contractor's price for haul
was a good one, it would be simply absurd for him to haul material
from one end of the section to the other. It would be absurd on the
part of the engincer to allow him to do so when material could be got
within one mile of the spot where it was needed to haul it twenty-five
or thirty miles perbaps.
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21849. Then the wording of the condition on this subject in subse- cOntraee No. 14.
quent specifications was, in effect, making it a positive arrangement
instead of one depending on the discretion of the engineer?-Yes.

21850. And that was the only difference, fixing it in the specification
or leaving it to the engineer?-It was somnetimes found the assistant in subsequent
engineers were not familiar- with the Chief Engineer's mode of doing speciflcations;
the work, and might mistake his meaning; and it was deemed advisabIc, reason for this.

to prevent any mistako of that kind, to put in a limit to the haul in
subsequent specifications.

21851. You have alluded to the haulage being made sometimnes by
ordinary carts and sometimes by train : do you know how the principal
haulage from borrowing-pits took place on contract No. 14-1 thiuk
it is mainly at the oast end of it ?-The ordinary course on work
of that kind is to use horses and carts, unless the quantity moved is
very large. If the quantity is so large as to warrant the employment of
engine power, then engine power is used if the contractor has sufficient
resources to purchase it.

21852. Do you remember how it was done in this case-section 14; Large fifling at
I believe the work was principally at the east ead of it ?-Yes; the large end of 14 doneby
filling at the east end of 14 was done by engine power.

21853. Could you say whether it was the distance beyond the 2,500
feet which is mentioned in other contracts ?-I think the material was,
hauled for a considerable distance. I cannot mention the number of
miles, but if I had the plans here I dare say I could do it. As far as I
remember, the distance between the borrowing-pit and the embank-
ment is about two miles.

21854. That would be somewhere about four times the limit of the
maximum haulage which is provided for in subsequent contracts ?-I
had nothing to do with the making of the arrangement with Mr. White-
head for doing that work, as the substituted contractor. I can only
say: if the original contractors had done the work, and it was impos-
sible to get the material from any other point than the point two miles
distant from the filling, they would be entitled, under the contract, to
be paid for it-to be paid for the haul for that distance; but I am not
prepared to say that the material could not be had nearer than two
miles distant. I have no doubt that a borrow-pit two miles away from
the filling was selected by Mr. Whitehead for other reasons.

2185à. I have not asked these questions with any view to enquiring
into the claim made by Sifton, Ward & Co., the original contractors,
but only to ascertain what care had been taken on the part of the
Engineering Department to provide for different contingencies, and I
will now proceed to another subject, which is the purchase of the steel
rails. I think you said that you offered your views to the Minister
upon that subject, because you considered them justified, in consequence
of communicationis you had received from England, and particularly
from Mr. Sandberg : could you say whether these communications were
to you individually or officially ?-According to my recollection, there
were letters received from Mr. Sandberg-letters which might either
be called private or official. I cannot find them ; I do not think they
Were marked private, an: yet they were not written in a very formal
mianner.•

42*
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21856. Do you think there were several?-I think there were more
than one-there were several letters. I have made enquit-y for those
letters but they cannot be found. I thought I had left them in the
offce. I have asked my old secretary, Mr. Barpe, to try and find them,
and ho informs me that they cannot b- found, and my impression now
is that while the matter was discussed in the House of Commons, I
may have handed those letters to Mr. Mackenzie, and he may not have
returned them, but that is mere surmise. I think it is quite likely,
however.

21857. Do you remember any communications from other per-
sons on the same subject and to the same effect whose names
you can give ?-No; but I understood from Mr. Mackenzie that he had
made enquiry of other parties to the same effect, namely, that it was
considered by them a suitable time for purchasing rails. I said " No; "
but 1 am not quite sure that I am correct in saying no. I think I had
also letters from a Mr. Livesey, of London, about that time.

21858. Who was Mr. Livesey ?-Mr. James Livesey was, and still is,
in the engineering business, and it was part of his business to inspect
rails and secure the purchase of rails, and had in fact done so before for
myself.

21859. Was he then a commission agent for the purpose of making
purchases ?-No; he was a general engineer in practice in London.

21S60. Have you asked for the letters from Mr. Livesey, if there are
any ?-Well, I have made no enquiry for them. Not having found Mr.
Sandberg's I considered that Mr. Livesey's may have gone the same
way.

21861. You produced, upon a former occasion, a diagram published by
fa'u"s*t,terg, aMr. Sandberg, showing the fluctuations in the price of rails: would
letters must have you please look at it and say for how long after the purchase the price
ummerof174, continued to fall, and how low it fel ?-A diagram similar to this, I

think, was sent in those letters referred to by Mr. Sandberg, showing
the fluctuating price of rails up to that date. That was the midsummer
of 1875, if I remember right. Looking at the diagram and the adver-
tisement for rails I find that my recollection is not strictly correct with
regard to the dates-that the letters received from Mr. Sandberg must
have been in midsummer, in the summer of 1874, as the advertisement
is dated September 29th, 1874, and in the summer of 1874 the price of
rails had fallen to £10 5s. sterling per ton.

21862. According to the diagram ?-According to this diagram.
They appear to have remained at that price from the last quarter of
1874 until in midsummer of 1785, some seven or eight months-six or
eight months ; then the price began to fall and continued falling with
very slight intermissions until midsummer of 1879, when the price
reached a maximum figure of £4 10s. per ton. Then, acecording to the
diagram before me, the price again began to ascend, and it is now
about the same price as in 1874 and 1875.

21863. I understand you to say, broadly, that your recommendation
to Mr. Mackenzie to make the purchase was based upon the idea that
rails had then reacbed the lowest price that they were likely to reach ?
-If my recollection is in any way correct that is the positive opinion
of Mr. Sandberg.
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21864. And your recommendation was based upon a similar opinion ? Cautaea wN.
-Yes : and my oninion was based unon similar information.

21865. If you had foreseen at that time that the price could go r
down to the minimum price which you say it has since reache'l, would 9
you thon have recommended the purchase of rails at that time ?-I r
certainly would not-at least, to any great amount.

218i6. I think I understood you to say, upon a former occasion, that c
it was the opinion of Mr. Sandberg and of yourself, from his letters and t
from what you knew of the subject, that the rails could not be made or
furnished at a much lower price than they wore thon offered for ?-He
said to me that it was the general opinion of rail makers that the price
of rails had certainly reached bottom.

21867. And had not only reached bottom, as I understand you, but
could not be manufactured for less ?-And that they could not be manu-
jactured for a great deal less without loss to the manufacturers.

21868. That it was not a question of comparative profit to the manu-
facturers, but that they could not be made to soli at a lower price ?-
Yes; that is my impression of the correspondence.

21869. And of the groundwork of the opinion ?-Yes.

21870. Can you say now, or have you given any such attention to the
subject as would enable you to explain how it is that they have, not-
withstanding that idea, been made and furnished as low as £4 10s. ?-
Well, I have heard rail makers say they have lost money by it, by
supplying rails at that price.

21871. Do you think, from the fail of 1874 to the summer of 1879,
that the rail manufacturers would go on continually supplying rails at
a loss for four or five years ?-Well, there may have been various
-circumstances which enabled or compelled them to go on manufacturing
and selling rails at lower prices than in 1874. First, they may have
found a cheaper way of making rails, and again, they may have found
it in their interest rather to keep their shops open and the men
employed, even if they lost money, than to close their shops and let the
men scatter.

21872. You say that this may have happened: what I intended to
ask was whether you had given sufficient consideration to explain how
it has happened that the price bas been lowered ?-These are the
reasons furnished me by rail makers themselves when in England.

21873. The reasons that you mention are not altogether consistent,
as I understand it, but perhaps I am not right. You have given two
reasons so far: first, that they have found a cheaper way of making
the rails, rendering it possible to manufacture them without loss at a
much lower price; the other, that they have suffered loss, but that they
'continued manufacturing in order to keep their establishments open ?
-I do not see any inconsistency there. They may have saved in one
end and lost on the other. The economy in the productioli of rails
may have had the effect of reducing their loss not increasing it. You
must remember, Sir, steel rails had not been manufactured for any
length of time at that period. The first steel rail made was somewbere
about 1861 or 1862, and there were very few ostablishments indeed in
England between 1865 and 1875 for the making of rails, they have been
Mutltiplied and were being multiplied somewhere about the year 1875.
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21874. I wish to ascortain, if I can, whether you have given
this subject sufficient consideration to know the reasons why rails have
been furnished from year to year since that time at a lo, er price than
was then asked, and in fact lower from year to year ?-I have been in
conversation with rail makers. I have been in conversation with rail
makers in 1874 when these rails were purchased, and I was informed
by them that they themselves could not understand how they could be
made without a very considerable loss to the manufacturers.

21875. Do you understand that there were great improvements dis-
covered in the process of making rails, so that among other things they
could employ less expensive kinds of iron than what they used at that
time-that there had been such inventions and improvements as would
enable them to furnish them at a lower price: do you know if that is
a fact or not ?-Ob, doubtless there have been great improvements
made, and instead of having small establishments for making rails they
have had enormously large establishments for the manufaqture of the
article.

21876. Do you mean they have increased their establishments to a
great extent since 1874 or 1875 ?-They have increased since then. I
do not know the dates, but large establishments have been made since
then, and the owners of those establishments, many of them, found it
expedient to keep them going.

21877. Has the producing power of the rail manufacturers been
largely increased since 1874 and 1875 ?-I do not know that it has. I
do not know whether it was before or since, but of late years, I can say
of late years, the producing power of the rail manufacturers has
increased very mucb. I do not think 1874 was an epoch in the manu-
facture of rails. The manufacture bas been going on steadily ever since
the first rail was made in 1860 or 1861.

21878. Is there any well known improvement which has been dis-
covered in the making of steel rails ?-Yes.

The Bessemer 21879. I mean well understood in your profession ?-There is the
°0®00. Bessemer process, and other processes of a like kind.

21880. When was that introduced ?-I think that was introduced as
long back as 1861.

21881. Is there any improvement since 1874 and 1875 which would
explain these rails being furnished so much lower than the price at
that time?-Well, I am afraid I cannot speak positively as to dates -
but I know the Bessemer process led to the manufacture of steel rails,
and until the invention of that process the steel rails were not made, as
a rule.

Sandberg led wit-
f058s to conclu-
sion that manu-
facturers of rails
would not supply
them at a lower
.PrIce.

21882. I have understood that Mr. Sandberg's communications to
you, and your opinion upon them, were based upon this idea: that the
price at that time was so low that it led to the conclusion that rails
could not be provided and furnished by the makers at any materially
lower price ?-If you substitute the word would for could my answer
would simply be yes.

21883. -Then do you mean to say this: that at that time Mr. Sand-
berg led you to the conclusion that the manufacturers could supply
them safely at a lower price, but would not ?-Mr. Sandberg led me to
the opinion that the manufacturers would not supply the rails at any
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lower price, and that the price of rails in the market would not be any
lower.

21884. I have understood from the beginning that he was of the
Opinion tnat they would not be furnished at a lower price, but I
have also understood you to say that the reason why they would not
be furnished was because he believed tbey could not be. Is this right
or wrong ?-I cannot speak very positively on that point. It may or
may not be right. It is a good while ago, and I have not the papers
before me to refresh my nemory

21885. Can you say this, in the absence of documents, that Mr. Sand.
berg gave you any reasons for bis conclusions as to the proba-
bility of the price renaining as it then was or going up ?-I fear
I cannot say more than I have donc. I have referred to those letters
and stated the contents to the best of my recollection, and he satisfied
me that it was a good time to buy rails. I am quite aware that it has
turned out to be a mistake, but I would not be candid if I did not say
what I feit at the time.

21886. I am quite sure of that part of the matter, and I quite
understand that you were led to the conclusion that it would be a good
time to buy, se we need not discuis that feature any more, but I want
now to get down to the reasons for that conclusion, if I can, and I wish
to know if Mr. Sandberg made the mere suggestion that it was a good
time to buy, or whether he gave you reasons which you considered and
upon which you based your opinion ?-If I had the letters before me I
would read thern with the greatest possible pleasure, but I have not
got them and cannot find them.

21887. Can you say whether he gave you any reasons beyond the
bare statement that it was a good time to buy ?-1 cannot give you
any further information than I have already expressed.

21888. Can you remember now whether he gave you any reasons for
his conclusion ?-I cannot remember.

T. R. BUap's examination continued:

Purchase of
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BURPE.

By the Chairman:-

21889. You have heard Mr. Fleming's evidence on the subject of this
Correspondence with Mr. Sandberg ?-1 have.

21890. Were you in charge of the correspondence of the Engineer's
Department at that time ?-Of Mr. Fleming's part I was.

21891. Have you searched for any letters from Mr. Sandberg of the
'nature which he has mentioned ?-I have. Ras been unable

to find the Sand-
21892. Have you been able to find them ?-Not as yet. berg correspond-

21893. Is there any person else who would be more likely to find
then than yourself?-No; I think not..

21894. So that calling any one else in the Department would not
assist us in the discovery of the documents if they are there ?-I think
Uot.
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By the Chairman :-
21895. Does anything further occur to you as likely to afford any

explanation of this rail transaction ?-No, I think not, beyond this: I
was very desirous to see some progress made in the construction of the
railway, and thought, inasmuch as it seemod a good time to purchase
rails, that by making the purchase of rails some substantial progress
would be made.

21896. Do you mean that you desired to see progress made,
irrespective of the cost ?-Not irrespective of the cost; but putting the
two circumstances together, I considered it was a good time to secure
some rails. I knew they would be wanted before very long. At the
date referred to, August and September, 1874, there was very little
done in the way of construction, and we had spent a great deal of
money in surveys, and 1 was naturally desirous to see some commence-
ment made. The only contract for grading that was entered into that
year was for the Pembina Branch, or that portion of it south of St.

niface.
21897. Do I understand you now to say in evidence that this 50,000

tons of rails was purchased because at that time you considered that
they would be shortly used ?-When I spoke of the matter, instead of'
50,000 tons only 5,COO tons was advertised for.

21898. Is it thon as to the 5,000 tons only that you are speaking
when you say you thought it would be necessary to buy them for use ?
-I am not speaking as to any particular quantity, simply as to the
purchase of so many rails as were thon deemed advisable.

21899. I understand you to give as one of the reasons for suggesting
this purchase, that at that time you considered rails would be required
for use ?-Yes.

21!'00. Well, did that reason apply to any particular quantity or did
it apply to an unlimited quantity ?-It did not apply to any particular
quantity. I can hardly say an unlimited quantity, because an unlimited
quantity may be a very large quantity.

21901. Thon if not to an unlimited quantity to what limited quantity
would your reasons apply ?-Well, I am hardly prepared to answer
that question.

A great deal of 21902. Did the work progress as you expected at that time they
besiaong to would progress, or was there any particular stoppage or delay in them
works through -There was a great deal of hesitation about the beginn ing of the works

t a rtly through some cause or other, partly political, if my recollection is
correct.

21903. Do you say that the works of construction did not progress
after that time at the rate that you thon expected they would progress ?
-Not so rapidly as I would have wished.

21904. Expected, I said, not wished ?-I can hardly recall at this late
ca naonut or day what my expectations were then.

rais on orhe 1 y y, after discussing this matter to the extent
dvlslgthe pur- which we have now discussed it, to what amount of rails the reasonChase that the

woul be shortly which you have given would apply-I mean the reason that they would
" squered for use

veaul appiy. ho shortly required for use ?ïcould flot say.
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81906. I will show you your return in 1877, showing the use that ° No.

was made of them up to that time, perhaps that wil assist you in
saying how far this particular reason applies to the transaction ?-In
1874, I could not possibly indicate how many would be wanted in
certain yeais or mor ths or whore they would be wanted. That depend-
ed upon circumstances over which I had no control. All that I knew
and felt was that it was desirable to secure a considerable quantity of
rails. In the public interes8t I felit it was desirable.

21907. I have nnderstood you to say that this transaction really
emanated from you - that although there was no written report on the
subject, you had in conversation with the Minister suggested it, and
that it was based upon your suggestion ; perhaps I am not right, but
1 wish to make clear what you say on that matter ?-I am not pre-
pared to say it emanated from ne alone, I am only prepared to speak
with regard to the little part I had in it. The Minister may have con- Minister did not
sulotd many others besides myself. He did not take me into his confi- h® into

dence. He only listened to what I had to say, and sometimes he con. He listened to

sidered it and acted on it, and sometimes he did not. w>hat wltness had

Urnes rejected
21908. Well, am I right or wroig in supposing that you approached and sometines

him with this recommendation based upon Mr. Sandberg's communica- acon hi

tion ?-I approached him with this communication, as far as I can
recollect, voluntarily and unsolicited by any one.

21909. And you give now, as one of the reasons for that opinion,
that rails were thon likely to be roquired for use ?-That is one of the
reasons ; yes.

21910. Could you say to what extent that reason applied to these
transactions: could you say how far it operated on your mind at
that time ?-I could not now say.

21911. Do you think 10,000 tons were thon considered likely to be
soon required ?-I should think a very much larger quantity of rails
than 10,000 tons.

21912. 10,000 tons would lay about 110 miles ?-Yes.

21913. 20,000 tons ?-If my impression had been right with regard
to a speedy rise in the price of rails, it would have been advisable to
lay in a much larger quantity than 10,000 tons.

21914. Of course you understand you are giving two reasons which In addition to the
operated on your mind frr the expediency of this transaction-one is and the reason

the pecuniary feature of it, that it was n good speculation ?-Yes. that me rails

21915. The other is that they would be required for use, ard bad to requ®red, a tird

be got irrespective of the cost ?-I have mentioned a third reason. on hi raind
nanely, that as a

21916. What is the third reason ?-The third reason is, that 1, myself, citi n of
as a citizen of Canada, was very anxious to see the railwasy com- anxious to see
zaenced. Une bulit.

21917. And did you think that the purchase of the rails, irrespective
Of their probable use, and irrespective of their cost, would- be a good
thing to recommend ?-Not irrespective of use, but putting all the
circumstances togethor it appeared to me a proper time to purchase
rails.

21918. But not irrespective of the other two reasons ?-Not paying
any price for them.
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C;~acts m...- 21919. Can you name now more than two motives for the purchase:
one the pecuniary feature, the other the necessity or probable
necessity for the rails ?-I do not understand that.

21920. You have mentioned a personal reason, that as a citizen you
thought it advisable ?-That is a public reason.

Ris third reason 21921. I thought you mentioned that from your stand-point as an
a publicreason. individual citizen ?-Well, it is a public reason, if I understand what a

public reason is.
21922. Was that an engineering reason, or in your character as an

engineer of the road ?-No; I have made a distinction. I have spoken
of myself as one of a number in Canada.

21923. Then that is the third reason for suggesting the propriety
of the purchase l-Yes.

2 19.4. Now would that third motive be irrespective of the other
two reasons, or would it in fact be based upon the soundness of the
other reasons ?-They all entered into my mind at the time.

21925. Do you separate that from the others ?-I do not separate
them at all. They all entered into my mind at the time.

If the two former
reaons were not 21926. Do you think that chat third reason would have weighed
od theohve with you if the other two had not been good reasons ?-Not to the

welghedwith him same extent at all events.
etenta 21927. Would it to any extent if the other two had not been good

reasons ?-To some extent it woutld, but perhaps not to the extent
necessary to recommend the purchase of the rails. If the price had
gone up, if the table furnished by Mr. Sandberg had simply been
reversed, and they seemed to have reached the highest point instead
of the lowest, apparently the circumstances would have been changed.

But the third 21928. I am aware of that ; but I am speaking of this third reason
reason wa one which appears to have weighed with you as one of the public.of the motives apast aewihdwt o soeo h ule
which led him to I understand you to say now that this third reason was not

reucomend th® in your character as an engineer but as one of the public: do
you say that that was one of the motives for recommending this matter
to Mr. Mackenzie or not ?-I think it was.

21929. Then was it a reason which would weigh with you, although
the other reasons were not good ?-It would always carry some weight.

21930. Would it have actuated you to the extent of recommending
to Mr. Mackenzie, although the other reasons were not valid ones ?-
do not think it would.

21931. Then it depended on the validity of the other reasons ?-To
a large exteni.

21932. Did it not entirely ?-No; if it had any weight at all it would
have weighed in the scale.

21933. Would it have weighed with you sufficiently to recommend
it to Mr. Mackenzie although the other two were not valid ones?-It
would not of itself.

21934. Would it have weighed with you at all, in the direction of
recommending it to Mr. Mackenzie, if the others were not good ?-That
reason alone would not have been sufficient.
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21935. Then does not the transaction stand upon the basis of the
ther two reasons ?-Not entirely.

Purchase of
Rails-

Contracte esu
6-11L

21936. Though both the other reasons were not good this would have
weighed with you?-If you consider all three reasons of equal weight,
the three together may influence one to a certain lino of conduct, but
two of then might not be sufficient, or one might not be sufficient. -

21937. That does not appear to me to be a correct way to elucidate
the matter. I will explain to you the impression your evidence leaves
upon me, and you can see how tar it affects the position you take. I
understand you to say that there were two features in the transaction
which recommended themselves as valid reasons to you, firet, that it was
a good time to buy rails because their price was not likoly to go down-
that, in fact, it was a good speculation for Canada to go into; the other
was that some rails would be required for actual use on the Pacific Rail-
way ?-Before long.

21938. Now if those two features were not valid, I cannot Witness thinks

understand why a citizen of Canada knowing this should say: as given aboyé
act upon those two reasons;" and it seems to me that the does ot depend

propriety of the third motive depends entirely upon the belief alsostatea above.
in the strength of the others-that, in the language of your profession,
it is in fact but a superstructure to be built upon the others?-I do
not see it. I think the third reason might really come first-at ail
events between the other two. First of all it was a favourable time to
make the purchase of the rails; second, it was desirable to have a com-
mencement made in the construction of this railway; third, if it was
desirable to have a commencement made these rails were wanted
before long. That is the way in which I put the reasons.

21939. Would this third reason, which we may speak of as a citizen'a
reason, as distinguished from a professional reason, have been a good
-one if the others were not good ?-It might have been a perfectly
.sound reason if the others were positively bad.

21940. Then I wiIl procced to the next subject, unless you have some-
thing further to adi upon this matter: is there anything further ?-
Nothing further. I mean a perfectly good. reason as far as it goes. It
inay n-t have been sufficient to justify me in making any recommenda-
tion.

21941. There was a matter which was mentioned by Mr. Marcus
Smith in bis evidence. It was a map ind a report made by him in
the spring of 1878, just before your return from England. and strongly
recommending a route which was not adopted : would you please
add whatever you thin k necessaryto the evidence upon that subject ?-
A very great deal has been said about that map, but not quite enough.
In a report which I had in my hand the last time I was at this table,
it waq referred to in three or four words. I refer to a report addressed
by me to the Minister of Public Works on the 2nd May, 1879,
-enclosing the report of Mi. Marcus Snith, dated the 12th of April,
1874. Mr. Smith stated that ho had sent to the Department of Public
Works a report in the previous year, dated 29th of March, 1878, and
that:

" An essential part of the report was a map appended showing the several roues,
and the prevailing features of the country by colours referred to in the margin. The
"nap, for reasons not necessary to discuss here, was not issued with the printed reports
although it had been approved by the Minister of Public Works, and a large number

surveys-
Smith's waer
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ilmith's Map.

amith's map
Incorrect.

of copies had been struck off; consequently but few persons have read the report, as
it is difficult to follow or understand the description of several routes over 2,000 miles
of country without the aid of a map."

Witb respect to this map, 1 state in my report to the Minister of the
2nd of May, 1879, as follows :-

" Mr. Smith refers to a map> prepared by him accompanying his report of March
last year. When this map came under my notice 1 found it incorrect, not being in
accordance with kpown facts, and hence calculated to mislead. In the execution of
my duty 1 pointed out those inaccuracies. It is essential that ail maps bearing
the authority of the Department should be unimpeachable; accordingly the Depart-
ment coneidered that in the public interest the map should not be published."

No.v this map was brought up again in the evidence of Mr. Smith,
and I think it is proper that I should give some further explanations
than those I have just read. Now here is the map, the very map that
was in my hands on the 2ith of May, 1878, or a copy of it. (Exhibit
No. 313.) I was very much pressed with various duties before leaving
Ottawa in that year, and I took with me a number of matters to
consider and dispose of as I travelled. Among others there was this
matter, and I wrote on the train, between Metapedia and Halifax, the
following letter addressed to Mr. W. B. Smellie, Ottawa, on the Queen's
Birthday, the 24th of May:-

" W. B. SMELLIE, Esq, Ottawa.

ON TRAIN TO HALIFAX,
" May 24th, 1878.

" My DEAR SIR, -I herewith return the prdof of memo. of information for the parties
proposing to tender for the whole Pacific Railway, with somte corrections and addi-
tions which I bave suggested, and which I would like you to show to Mr. Mackenzie
before sending to the printer.

" I also return Mr. Smith's map, and have to remark with regard to issuing it, as
follows:-

" I think the attempt that has been made in this map and also a map that has been
prepared by the Department of the Interior- "

Of the latter map, I think at this date there were some 15,000
printed-3,000 of this and 15,000 of another map of the saine kind-

Condemns mak- " To colour the different kinds of soit by distinct tints, with strong arbitrary lines
Ing marked between them, is a mistake and apt to mi-lead, as we have not acquir> d informationdasttnotons by at all sufficiently accurate to enable any one to make such marked distinctions overImeasns of colour
on map to Indi wide areas, portions of which no one has ever visited, without drawinz very largely
Cate soilinNorth. on the imagination. It will be easily seen that, if the Pacifie Railway is put under
West Territories one contra~ct, serions difficulties may arrive hereafter with the contractors, who willon the ground Of be paid partly in land, and who possibly may, when the day of reckonnLr arrives,
wormation. establish claims against the Government, founded on these very maps, by which they

might say they were grievously misled.
" If Mr. MackeLzie should consider it expedient, notwithstanding what I have

pointed out, to issue the map, so as not to be open to the charge of not keeping back
a map which bas been pi epared ; or if it be considered at ail necessary to show the
line advocated by Mr. Smith in his report, I c'rtainly think that the description of
the different kinds of soi in the corner, shoult be erased, or a piece of paper pasted
over it.

" This would, in my opinion. largely, although not altogether, remove the objection
that I have raised. If this courze be approved, it might be sent out at the same time-
as the general Pacific Railway report, but not necessarly bound up with it, in fact
it would be better sent as a loose sheet, as it is too cumbersome to be bound with the
pamphlet.

" Yours very truly,
" SANDFORD FLEMING."

That was the explanation that I submitted to Mr. Smellie to lay
before the Minister; and it would appear that during my absence the
Minister, after consulting with Mr. Smellie and Mr. Trudeau, the
Deputy Minister, decided not to issue the map. The map, however, is.
now being issued, but the suggestion referred to in the letter bas beenb
acted on; the desription of the soi] in the corner has actually been
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eut out and a blank piece of paper inserted, so that if I have been in Itt es
the least wrong in the course I have ventured to take other parties
are equally guilty. I made the suggestion purely in the public
interest, and the past Minister of Public Works, and the present Min-
ister of Railways and Canals, and the Deputy, and others, seemed to
concur in the view that the suggestion I made was a wise one.

21942. This map was apparently constructed upon the basis of in-
formation obtained by Mr. Smith during the season of 1877 : do you
remember whether you gave him any instructions before his starting
upon the expedition of that year to obtain any such information, or to
recommend any such course for the route as he did recommend by the
report which accompanied this map ?-I do not think the map was
prepared on information obtained by him in 1877. The obje.*tion I
had to the map was it was prepared without sufficient information.

21943. When I say based upon the information, I do not mean
that it was mainly the result of that information, but it was to some
extent the information which he then got that gave rise to this map-
that is the conclusion which we were led to fiom his own evidence;
he made many enquiries from different poisons as he passed
over the country, saw what he could himself, and from the parties
immediately under his charge, as well as independent parties, gathered
ail the information be could about the country, and then, from that
and other information, made this map. It occurred to us that possibly Witness objected
he was not entirely within the limit of his instructions in doing this ?- ?, tghecolour-

I had no objection to that. I had no objection to the map, excepting have estabushed
the colouring of it, and I suggested in the letter I have just read to you taciorst' r era
that the reference to the colour should be erased by cutting it out, or who should be

putting a piece of white paper over it, so as to remove the difficulty I hhe1 poaesmae
pointed out with respect to possible claims being establihed by con- togive Informa-

tion which d1dtractors or others who might in the future be misled. not exist.

21944. Then, as I understand your evidence now upon that subject,
the objection to the map, in your mind, was this: that it professed to
give persons who were interested distinct linos which professed to
define the areas of the different kinds of soil ?-It professed information
that did not exist.

21945. Upon that subject I have alluded to ?-Upon the subject of
soils.

21946. Besides the map, I think he advocated a general route for the
railway ?-Yes; he advocated a general route for the railway very
strongly.

21947. Was that within the limit of his instructions ?-That I had
no objection to at all. I did not care what he recommended.

21948. Withholding the publication of the map was not in any way
the result of a difference of opinion on that route ?-Not at all, for the
reasons stated in my letter.

21949. Is there anything further connected with this report of Mr.
Smaith, or this map, which you think necessary to explain ?-Yes, in
the reports of the examination given in the public papers, there is a
statement made which is not strictly accurate. I do not, at this
Moment, remember the exact words; but it is to the effect that Mr.
Mackenzie telegraphed for me to report in accordance with Mr. Mac-

Marcus Smith
recommending
a route had
nothing to do
withl suppressioni
of the map.
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smlts Rieîort- kenzie's own views, or Som3thing to that eft'ect. I say that is not cor-
rect. It is in the evidence of Mr. Marcus Smith. Probably ho did not
mean to say that, but as published to the world it is not correct.

Hlon. A. Macken- 21950. What is the correct account of the cireumstance ?-I was tele-
iIe telegraplied.(r

for witness, and graphed to come out to Canada on very short notice. I came very
dhim nwen he hurriedly in mid-winter ; broke into the leave of absence that I hadarriveil that liey

had lost confi- been promised and required. The first person J had any interview
dnc In wth- with in Ottawa was, of course, the person who telegraphed for me-
ness to report on Mr. Mackenzie. lie, among other things, told me that Mfr. Smith had
and to onsier' recommended very strongly a particular line for the . ailway, but that
Smith aso oe had lost confidence in Mr. Smith; that he had not spoken to him onion er an officer
or tre Depart- any subject for a couple of months. He thought that Mr. Smith was
nient. strongly biased, and said something more which I do not now renember.

He said, however: " I want you to take up the whole subject, and
give »me your opinion. If you endorse Mr. Smith's views let me know ;
if you do not, report accordingly; but before being guided by the
report of Mr. Smith, 1 want to have the benefit of your opinion." Mr.
Mackenzie did not ask me to report against Mr. Smith's views, or in
favour of them; he said he wanted my views. He further informed me
that I must consider Mr. Smith as no longer an officer of the Depart-
ment. He did not receive his dismissal, but ho was asgood as dismissed,
and I was not at liberty to consult him any longer, inasmuch as lie was
no longer a public officer. After leaving Mr. Maekenzie's room I went
to my own, and sent for Mr. Smith, and repeated to him word for word
the conversation I had with Mr. Mackenzie, and, of course, I mentioned
to him that it was with very great regret I was obliged to take my own
course, and use my own judgment without consulting him.

21951. Up to the time of this interview with Mr. Mackenzie, imme-
diately after your return, I understand you to say that you had not
given the matter'of Mr. Smith's report your own individual considera-
tion ?-I had not.

Hon. A. Macken- 21952. Mr. Mackenzie, at that time, conveyed to you the idea that
wtne ® he thought Mr. Smith was biassed in his opinion ?-He did say so.
that Marcus

blae da a iman 21953. Was that upon the subject of this same report, and the matters
opinion. upon which Mi. Smith had reported ?-I think so.

219b4. Did vou understand from that that ho differed from the views
expressed by M1r. Smith in bis report ?-Possibly I did, but I do not
know now. Possibly I did.

21955. Then, in effect, he communicated to you the idea that he and
Mr. Smith were not in accord in the matters recommended by Mr.
Smith ?-He told me he had not spoken to Mr. Smith for two months;
but still they might disagree on the matter of the report, for it was in
writing.

21956. I understood you to say that ho thought Mr. Smith was
biassed concerning matters embraced in his report?-I do not know
that he bad reference to that particular report, but ho spoke as if he
was a man that adopted a view and adhered to it through thick and thin.

21957. Were you led to understand at that time by Mr. Mackenzie,
that ho did not agree with Mr. Smith's views ?-I cannot tol you now.
I think it is not unlikely; it may ho ho told me as I bave already
stated, that the Government could not be guided by Mr. Smith's views
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alone. If I concurred in the views of Mr. Smith, then they would Smiti'4 Report.
consider both ; if I did not, they would take some other course.

2195S. As I understand it, the main natter of Mr. Smith's repoit Report of Marcus
was a divergence of the whole route of the line north-westerly so as to mended route by
get a route by Pine River Pass ?-The purport of the report was to Pna anemi
get a line that would terminate at Bute Inlet by way of Pine River nating at Bute

ass. Inlet.

21959. That was a very material divergence from the route
up to that time approved of ?-I forgot to mention that among
the things that Mr. Mackenzie told me he said the Government were
bound to come to some decision, one way or the other, as of the route in
British Columbia while the House was in Session, and it was a very
serious matter, and required very grave consideration, and they were
very much embarrassed by the course that Mr. Smith had taken and es-
pecially in view of the very decided bias he had always sebown pre-
viously.

21960 Do you mean a bias in favour of some particular route, or a
bias about some other matter ?-Bias about the routes generally.

21961. Of course he could not be biased in favour of them all; I sup- Smith long before-
pose you mean thathe had a bias in favour of some one particular route ? eth" reter-
-It is a very long story, and it is next to impossible for me to condense ginnat1on to tare

it into reasonable limits; but Mr. Smith for a long time before this had iniet.
shown a determination to take the line to Bute Inlet, and there was no
concealing that.

21962. But that might be accomplished without going through the
Peace River and Pine River Pass?-That could be accomplished by
going through the Yellow Head Pass, but all these matters are so fully
discussed in my various reports that it is hardly fair to tax me with
any other discussion respecting them.

21963. Well, we will leave that subject: is there anything further
that you wish to say about section 15 ?--Yes.

21964. Before taking up the next subject, have you anything further The maj).
to say in reference to any of the subjects which we touched upon this
morning ?-I can only say if the Commissioners could receive from me.
and if I could give to them certain letters in my hands elucidating the
whole question respecting the map-

21965. You mean the map which was said to have been suppressed ?
-Said to have been suppressed.

21966. If you could do that(--If I could I would be happy. But correspond
unfortunately the letters which passed between Mr. Marcus Smith and with Marc

myself-are marked "private I would willingly make my own publie enee beca
and officiai, but I cannot use his in that way without his consent. Smitha let

were mark

21967. Thon I understand you do not offer them in evidence ?-I do
fnot offer them in evidence, for the reason they are marked private.
Passing to another subject discussed this morning, a letter has been
found by Mr. Burpe which is not all that I would have wished, but it
has referenco to the rails purchased in 1874. It is dated London,
December 17th, 1874, and among other subjects which I need not
read, with regard to nuts, bolts, fish-plates and specification for rails
and other matters, he uses these words towards the end :--

Iprivate."

fer
ence

use
ters.
ed

1629 FLEMING-*



Verese of

JContract So. By -Mr. Keefer6-11.

21968. Who is it ?-Mr. Sandberg. He says:

Sandberg writes " It is indeed not uilikely that a strike would take place which would probably
suggestng that a send up prices, and therefore I am anxious to have everything square. By the enclosed
strike might take card of prices you will see that you have bought both this and th- last order at very
place which favourable periodu. In fact, in the whole of my experience I know of noue havingild sed UP used the time better, and I only hope that this order will be executed a little quicker

than that at Barrow, which ts still lingering on slowly."

The rails that wore manufactured at Barrow, that he had reference to,
I think were for the Intercolonial Railway. There is nothing else in
the letter. (EKhibit No. 315.) 1 merely produce that to show that at
that date, 17th December 1874, Mr Sandberg was still of the opinion it
was a favourable time to purchase rails.

By the Chairman:-

21969. This letter, of course, was not one of your reasons for the
recommendation you made ?-No; it was after the recommendation,
but it goes to confirm what I said that letters have been recoived from
Mr. Sandberg.

aauway "ca- 21970. Have you any further explanation or evidence to give con-
conracte s... cerning section 15 ?-I have When I was last before the Commis-

14 and 15. sioners I expressed a wish that Mr. Rowan should be heard with res-
pect to the two lines-the adopted line and the southern lino.

21971. The Forrest line do you mean ?-No ; the southern line.

21972. That was a line covering the ground of sections 14 and 15 to
some extent ?-No; the alternative lino from Rat Portage to some
point on section 14.

21973. Then that covered the grountd partly of section 14 and partly
of section 15 ?-I am not speaking of Cross Lake at all-the general
route of the railway from Rat Portage towards the river. When leaving
here I asked Mr. Smellie if ho would be good enough to write Mr.
Rowan, and see if he remembored anything about it, see if ho could
furnish the data on which the decision was arrived at, ani ho writes as
follows:-

Rowan's letter
respectIng south.
cmr Une.

Laid all the infor-
rnation furnishedby Carre before

eming, and
both decided that
it was not destra-
ble to recommend
soutbern line
saving only
$100,000, and
lengthening the
une five and
a-half miles for
;all ime.

"CANADIAX PÂCIFIC RAILWAY
" MANITOBA, DISTRICT âNGINEsR's OrFIcs,

" WI.NuI, 4th May, 1881.
"W· B. SEELLIE, Esq., Ottawa.

"MY DEAR Smi,-Your letter of the 25th inst., in reference to Mr. Carre's evidenoe
before the Railway Commission only reached r this inorning. l reply 1 would say
that I have not now any papers connected with the Canadian Pacifie Railway ln my
posassion-

The Commissioners are probably aware that Mr. Rowan is no longer
an officer of the Government, ho has resigned his position-

"I may say, however, that I have seen Mr. Carre's evidence and Mr. Fleming's let-
ter to you, as published in the newspaper within the last few days. As regards the
subject under discussion, I have the most distinct recollection of the following facto,viz : all the information which Mr. Carre furnished in reference to the ' southern line,'
together with the plan and profile, and as sent in by Mr. Carre on the completion of
the survey, were submitted by me te Mr. Fleming, the Engineer-in-Chief, and that
he and I together made a careful examination of the relative merits of the two lines
in al their bearings with the information then furnished ; and that the conclusion
arrived at was that it was not desirable to recommend the adoption of the southern
line, involving as it would the abandonment of considerable work execnted on the
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present line, the lengthening ofthe line by at least five and a-half miles, and delayi ng
the work of construction-especially as according to my recollection, the pecuniary
saving to be effected did not exceed $100,000 according to otir estimates, and the line
would have been lengthened for all time at least five and a-half miles.

" Yours truly
" JAMES H. ROWAN."

That is all I have to say. (Exhibit No. 316.)
21974. Is there anything further which occurs to you concerning

eotion 15 ?-Nothing further occurs to me at this moment, beyond the
fact that the whole matter was done in perfect good faith, believing that
it was best in the public interest to adopt the particular route that was
.adopted.

21975. Do you wish to add anything to your evidence touching the
measurement of the muskeg excavations, or any other matter connected
with the subject ?-In reading over my evidence on the muskeg material,
I find it terminates rather abruptly. After question 19,548, I think it
would have been well had it been followed up by some other questions,
or if I bad volunteered then to give some explanations which I wish
now to give.

21976. Please proceed with them ?-I will give you my views with
regard to the muskeg question. There are certain leading principles by:
which I hold an engineer ought to begoverned in dealing with public
works under the Govern ment. First, the engineeris nota contracting party,
he is simply an executive officer appointed to see a contract properly
carried out, and justice done alike to the public and to the contractor in
the matter of measurement or other things. fis judgment should be
guided in the contract and the specifications, and in such contracts as those
under consideration, every kind of work is intended to be embraced
in the schedule of rates and prices attached to the contract. If there be
.any exceptional or special work necessary to be done, which may not
have been foreseen when the contraCt was originally entered into, and
no price fixed fo'r it, the engineer, not being a party to the contract,
should not fix it; it should be established by the principal parties to
the contract. Assuming that muskeg is an exceptional description of
work, it is quite clear to my mind that the engineer should not
have the power of fixing the value by increasing the quan-
tity of useful work which that material will produce. If a solid yard
of embankment formed of muskeg, is worth twice as much as a yard of
common earth in an embankment. in that event the Contractor should
receive double price, but the Government is the only party that should
fix the additional price for the use of that material where it is necessary
to be used. I shall endeavour to illustrate my views by taking a case in
wbich the solid contents of material in the formation of a section of
railway is 1,000,000 yards, and the price of earthwork is fixed at 33 ets.
per yard. If this section ho completed with earth it would cost $i30,000,
but if earth cannot be had, and it becomes necessary to employ more
'expensive material for which no price has been fixed, the engineer
should not fix it. It should not bo in bis power to fix it or to allow
the contractor compensation for the use of the new and more costly
material by any process whatever. If the new material is worth twice
as much as earth, I hold that the Governmenb sbould fix the price, and
that the engineer should not be called upon to certify that there are
2,000,000 yards of earth in the formation of a railway section while
there is only 1,000,000. If it be right and proper to pay the contractor
4660,000 for the work, that is reckoned at 66 ets. per yard when

FLEMN

mtiUwBy L

Contracte EZ.
14 and 15.

aanwaJ COn-

Dontract No. 25.

Mukeg.
Principles which
should guide an
engineer as be-
tween the Gov-
®rnment and the
..ontrftctor.

If material em-
ployed for whie
no Price fixed tIho#
engineer Should
flot fIx IL



Eallway Gonesý8truetilon-
ContractNo.-5. executed with muskeg material, thon the price should be made as I
Muskeg. have stated, 66 cts., and the certificate of the enginneer would stand
No en ineer thus : 1,000,000- yards of muskeg inaterial at 66 ets., total $660,000 ;
ahoulcertify for and it should not stand in this -way: ",000,000 cubie yards of earthdouble the quan-
tity found in at 33 ets., giving it the same total, $660,000. Of course, in the case as
embankment. it is put, the compensation to the contraetor would be the same, but

the responsibility would rest upon the proper shoulders ; the Govern-
ment, being the principal party to the contractor, would fix the price,
and the engineer would not be calied upon to certify that a piece of
work contains 2,000,000 cubic yards while it only actually contains
1,000.000. It has been stated, in evidence before this Court, that it
would be impossible to measure muskeg in the embanknent. I arm
not of that opinion. My experience has taught me that where there is
a vill there. is always a way, and I bold that therie would even be less
difficulty and much greater certainty in arriving at accurate measure-
ments of the solid material of an embankment than in measuring
muakeg in the way in whieh it has been done.

21977. You suggest that it has been stated, by way of evidence
before us, that it would be impossible to measure the quantities in the
embankment : is that what you say ?-Yes.

21978. I do not remember that suggestion, but I remember that
it has been said it would not be fair to measure the quantity in
the embankment, and that the quantity excavated should be ther
criterion established for the quantities in the certificates. The
argument has been that although the quantity was less after the
compression in the embankment, there was no difficulty in ascertairi-
ing what there was there, but that it formed no information on which
to show what had been excavated: is not that a correct statement of
the argument as you understand it ?-I do not know that it is. I
understood that it was stated here that it would be impossible to
measure it in the embankment. Of course if it was impossible to
ascertain the quantity of an embankment, there would be no need of
attempting to settle with the contractor in that way; but it is not im-

In order to befair possible, it is perfectly practicable. I do not say that the contractor
totheContantor would be fairly paid or fully paid if no change was made in the price.perhaps a change

oul have been I think every contractor ought to be fairly dealt with, but the system
Price® ***® of measuring two yards for one is a bad one, or calling one material

another kind of material.
21979. You are evidently under the opinion now that there has been

some difficulty suggested, because of the impossibility of measuring
the actual quantities as they remain finally in the embankment. That
is a new idea : it has not occurred to us, and it has not been advanced
by anybody ?-It is certainly given in the published evidence.

21980. Well, it is not* correct. At all events, the difficulty as I
understand it is this thaf, although the quantities could be ascertained
in the embankmeit, they did not show how much had been
excavated and the ceontractors contended that they were to
be paid for the amount excavated and not the amount remaining
finally in the embankment, not because of the difficulty of measuring
this, but because of the impropriety and injustice of taking that as
decisive as to the quantity which had been excavated ?-I found
that some of the engineers were disposed to attach prices for work
done, which work there was no price for in the schedule of prices.
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For instance, a fire might break out in the woods and the contractor vomtact No. 5.

would be put to some expense in saving the timber ot a bridge or of a Mu"k"g.
building. I found in the returns the expense reduceI two yards of
earth-so many yards of earth equivalent to so much money. Of course,
I put down my fbot at once, and I said : " This principle is wronig."
The return should show exactly what the expenditure is for, and I
hold that muskeg should be treated in precisely the same way. If If there was no
there was no price in the contract for muskeg, thon it was for the tracor uinh ke
Government, and for the Government alone, to fix the price tor it. In or any other itea
all those other cases that 1 refer to where expenditures have been ment should fix
returned to me for exceptional work, such as putting out fires and this, the price for it.
that and the other thing, I always insisted on therm being called by
their right naines and left the Ministur to fix the price for them.

21981. In order to make plain whàt I understand to have been
the difficulties suggested as to the measurement I will state now mlîy
view of what bas bee i said. You, in giving evidence upon a former
occasion, said that the specification permitted an engineer to estimate
this muskeg material upon a different basis fron ordinary material,
because one clause in the specification provided that where it was
impossible to measure the material that thon an unusual rule might be
applied, intimating, as I understand it, that it was impossible to
measure the material fron the place from which it had first beei takeri.
That was the difficulty which i understood had been suggested by you,
and which led to the application of this particular clause in the specifi-
cations-that was one difficulty; the other was not the measuring in
the embankment, but that upon the re-measurement in the muskeg
locality the ditches and other places from which material had been
taken would be so changed in their shape that they would not
afford information to enable an engineer to fini out the quantities% first
excavated ?-Possibly not; but there ought to be no difficulty in
measuring an embankment at any day.

21982 I have not yet seen that any person has suggested any diffi-
culties in measqring the embankments ?-My invariable custorn bas
been, in connection with these works and other works, to face the diffi-
culty at once,, and [ am not reflecting on any one when I say this, for
not taking the course i did; but 1 think it is a mistake in principle to
allow this to go on until the end. I think when it was first discovered When character
that it was an exceptional kind of material to be used in the work, that of inuskeg ma

was the time to take the bull by the horns and bring the matter bofore teare het nes-
the Government, and throw the responsibility on the Government as tion of how it was
one of the eontracting parties to deal with it. Remember, I am not in tobu1 ave or
favour of paying the contractor less than what it cost him. I think the broughtbefore
contractor ought to have a fair price for his work-a liberal price for the Government.
his work fbr that matter-but at the sanie time the prices ought to be
fixed in a regular way. I do not think the engineer, or any one of the
engincers, or any one of bis assistants, should have the power of fixing
the price directly or indirectly.

21983. That is beside the question. I do not think that in any part
of this investigation it has become a rmatter for serions consideration
whether an engineer might make a new contract for the Government,
and I do not understand that is a point in the dispute. I have under-
stood you to say that it would not be pro per tocertify that there were
2,000,000 yards in an embankment, when in fact there was only
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cuntrat i..25. 1,000,000 : now, do you remember any certificate at any ti me givenzuuseg. by any engineer in which he certifies to the quantity in an embank-
\ ment ?-He certifies to the quantity in the work.

21984. What is the work ?-It is the railway.
21985. But do you remember, at any time in your experience, an

engineer certifying to quantities in an embankment?-I have done it
myself,

21986. Under what circumstances ?-Under circumstances not
unliko these ?

21987. And did the certificate purport to state the quantities in
the em bankment ?-The certificate stated exactly on the face of it what
it meant, and every certificate ought to do the same.

21988. But as I did not see it, I cannot tell what was in it: what did
it say ?-So many yards of earth in the embankment.

21989. Did the contract provide, in the case to which you allude,
that the quantities might be measured in the embankment?-The case
to which I refer was sinply a contract of this kind : the contractor
was to receive payments for so much earth excavation or earth work
-earth excavation means earth work.

When earth ex-
cavation Is con-
tracted for at so
much a yard the
quantity remain-lngin the work ls
flot aiways s fair
criterion.

Sub.section 3 of
clause a7provides
thatrmnskeg shali
ýbe elassed as
-earth.

219.10. Do you mean that when you contract for earth excavation at
so much per yard that the quantity remainig in the work is a fair
criterion ?-Not always.

2199i. But is it the case ?-There are exceptions to ordinary rules,
and if this is not an exception it ought to be one.

21992. We are getting away from the matter under investigation:
you mean, perhaps, that it ought to be provided in the specification to
be exceptional ?-It ought to be made exceptional the moment the
difficulty arose.

21993. Do you say that under this contract, and under this specifica-
tion, you conceive it to have been a right course for the engineers to
certify the quantities in any embankment ?-The right course to
pursue is exactly the one I have pointed out, in my judgment.

21994. Are you aware that these specifications provides as to how
this material shall be estimated, and how it shall be classed ?-The word
muskog is not found in the specification.

21995. Are you aware that there is a clause which covers exactly
this case?-No; I am not aware.

21996. Are you aware that in sub-section 3 of clause 17, these words
are used :

" Allexcavations of whatever kind, with the exception ofoff-take ditches, found in
clause 13 shall be deemed earth excavation ?"-

Allow me to refer to another clause with respect to earth excavation.

21997. But you have not yet answered my question ?-Yes; that
would go to show that this muskeg material might be called earth.

21998. Under the specification ?-Under this particular specification,
but this does not make the matter any botter. The difficulty is with
regard to the measurement of this peculiar kind of earth. I hold that
we ought to pay for the useful effect produced by the work itself. The
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same in a bridge or building; we would not measure the stone in the contracINo.a.
quarry, we would measure the s<jid wall in the bridge or building.

21999. That would depend on the contract, would it not ?--Some
quarries would produce a very small proportion of building stone and
a great deal of debris, while others would produce a very large
proportion of building stone.

22000. Don't you see that to make that at all an analogous case the
contract would have to recite that the man was to be paid for the
building by what was measured in the quarry-it is not usual to make
contracts for building on such a basis: in this case the work was to be
paid for by the amount exravated ?-I admit the specification does not
cover the amount sufficiently well, and hence there is the more
necessity for bringing it before the Government at an early stage, and
throwing the responsibility on the Goverument.

22001. You assume, as I understahd it, that although the quantity
-excavated could be ascertained, the quantity oxcavated ought not to be
paid for, unless it was subsequently effective in the work ?-The quan-
tity of useful material excavated could only be ascertained in the
embankment. You could not ascertain the solid contents of a space
filled with solid material and liquid mater ial until the one is separated
from the other.

22002. Is this your contention : that although the quantity exca- a the cge
vated could be ascertained, the material being such as it was the tbe knowIedgeor-
knowledge of the quantity excavated was not sufficient to justify an the quantity -
engineer in giving a certificate upon it?-Not in this case, from the sufcient to
peculiar material. J"s"r giviof acertiflecat for

22003. Now, is it not the case in all earth material, that the amount earth.

-excavated does not yield the full amount subsequently ?-It yields more
sometimes.

22004. What is the rule about it; in other words, whether more or Rule tomeasure
less would make no difference, is it not the case that the quantity of au ordinary ma-
'ordinary earth excavated is not the same as is found in the embank- tions but muskeg
ment when compressed ?-It depends very much on the material, and Is exceptional.

to set all doubt at rest it has been common to specify all ordinary
material shall be measured in excavations, but I hold this is not ordi.
nary material. This is exceptional material, and it is necessary to
neasure this in some other way, and that other way is provided by

the specifications.
22005. Is the amount excavated of ordinary earth material the basis

for the certificates of the work, or is it the quantity in the embankment,
or do these quantities differ as a rule?-The quantity of material in the
work is, without any question, the quantity that should be paid for under
the certificate.

22006. Do these quantities differ, as a rule, when ordinary earth is
used ?-They difter slightly when ordinary earth is used, but not to any
great extent.

22007. About what extent ?-I cannot tell at this moment. It varies.
22008. Well, the average ?-There are different opinions about that.

ýSome hold there is more, others less. It depends on what stand-point
,you view it from. The contractor who is paid one way will argue one
'way; the contractor who is paid another way will argue another way.

431*
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22009. I am asking your experience as to the relative proportion ;:
whether the earth excavated gives aAy criterion as to the amount in
the embankment?-It does.

22010. What criterion ?-As to the proportion of one to the other, I
cannot tell you at this moment.

22011. Could you not say near it ?-The one is not very much
different from the other.

Not prepared to 22012. Is it somewhere about four-fifths : is there not a difference
eparataonbthe of between eighty and 100 ?-It depends on whether it is sand, or clay,

thethieen tharth or gravel.
excavated and
the earth In an 22013. That is not answering the question ?L-I am not prepared to

give it to vou now.
In case of earth, 22014. Would you say this: whether, in any of those cases: earth,sand and gravel,
oerteficate Is sand, or gravel, the certiticate is'based on the amount found in the

onatse eavt embankment or on the amount excavated ?-The certificate is based on
ed because it Is the amount, excavated in those cases, for the reason it is easier to.
these materlare measure in the pit than in the embankment in those cases.

i it

Even though the
contract declared
that muskeg
should be dealt
wlth as eartb,
witness would
stIli hold the

,8fould not be
measured in
excavation.

22015. Then, according to that, the amount in the work ought to be
paid for, but because it is easier to ascertain the amount excavated, that
is paid for: is that what you say is done in ordinary cases ?-In those
cases ; yes.

22016. If the legal effect of the contract in this case is that this
material shall be called and dealt with as ordinary earth, then your
theory would hold, I suppose; you understand that your argument is
really one upon the legal effect of this contract ?-Well, with regard
to the measurement. it would remain the same.

22017. For instance, if the contractor is entitled to call this earth
under the terms of lis contract and the specifications connected with
it, then this theory of yours about the different material would fall to
the ground ?-No ; I do not think so. I think the responsibility is
thrown on the engineer to ascertain the quantity, and he should
take the right way of getting it.

22018. If the contract should also say, first, that this is earth, te be
dealt with as earth and should be termed eàrth, and next that earth
shall be measured in excavation, would you still be of the same
opinion ?-Still, because I would have applied clause No. 30 of the
specification to ascertain the quantity.

22019. I think I understood you, upon a previous occasion, to say
that you had never considered it necessary, notwithstanding these
disputes on the subject, to make the specifications for contracts
lot subsequently to such disputes any more positive or less doubt-
ful than the previous specifications, as to tho mode of measur-
ing muskeg material ?-I can give you the reason. The reason is
this: I was not aware myself until the other specifications were
made. This matter was concealed from me-I do not say concealed
purposely, but it was not known to me until the specifications for the
other contracts were made and printed.

22020. Then, I understand you to say that you had not the opportu-
nity to correct those specifications so as to save future difficulties upon
the same subject ?-I was not aware of the difficulty until the speciti-
cations were prepared.
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22021. But they might be altered at any time before the contract Contract No. 25.

was signed ?-The system adopted was to print the specifications and "
to print the contract too, so that the contractor or contractors would
know exactly before tenderingr what contraet they would bave to
execute, and these cases-these latter cases particularly, if not in every
case in the Pacific Railway-the contracts were printed and exhibited
to contractors before putting in tenders.

22022. The dispute between the contractors and the Governnent, Witnessoutofthe
or at ail events the difficulty of measuring this muskeg material on eispautesirosea
some proper basis, came to your knowledge while you were Chief to the measure-

ment of muskeg.
Engineer of the Pacifie Railway ?-I explained to you, in some pre-
vious evidence, unfortunately I was not in the country. As soon as I
returned to the country and discovered there was a difficulty, I gave
orders that no further certificates should be issued in the contractor's
favour until we ascertained what the nature of the difficulty was.

22023. Could you say about what time you first knew of it ?-Yes,
by referring to a letter which I wrote. It was about the end of 1878.
I have sent for the letter.

22024. You have spoken of the system of measuring the quantities
left in the work instead of those actually excavated ; it is generally
anderstood, I believe, that rock makes a larger quantity in the embank-
ment than its cubie contents before it is excavated ?-It does.

22025. What is the rule about rock : is that usually measured in R'Ock always
-excavation ?-Yes; that is always measured in excavation-always. ecur In

22026. Why is it that it is not measured in the embankment ?-
Because it can be very readily measured in excavation, The muskeg
material, I hold, cannot be accurately moasured in excavation-it
cannot be measured at all.

22027. Then, do I understand your objection to measuring it in exca-
vation to rest on the impossibility of measuring the quantity exca-
vated ?-Yes; my objection to measuring muskeg excavation or to
measuring anything else.

22028. Do I understand you to say that when this first came to your
knowledge, I mean the difficulty of measuring muskeg material, that
you instructed the engineers under you no longer to permit it to be
measured in that way ?-I at once took steps to ascertain the precise
nature of the difficulty, and gave positive instructions that no certifi-
cate thereafter should be issued in the contractor's favour.

22029. Yon mean based on the quantity of muskeg taken out ?-
Yes.

22030. Is there anything further that you wish to say connected
with this question of muskeg measurement ?-Nothing now. I shall
be happy to read the letter or letters when the letter-book arrives.

22031. We should be glad if you would expLain more fully than you survey.
have yet done the systemf of surveys adopted from the beginning, say
.t first in the eastorn section ?-I shal endeavour to explain to the
-Commissioners some of the reasons which led to the adoption of the
particular mode of survey which was carried out. In doing so, I may
not be strictly accurate as to dates and mattersofdetail, as my memory
may not serve me, and as nearly ail the early records which would
assist my memory. were destroyed when the Pacific Railway Offices
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were burned in the winter of 1873-74. I have, however, found a few of
the early records by which I will be enabled to give some dates and
other particulars-some records that happened to be placed in an iron
safe and escaped the flames. [Here witness as on the previous occasion
when he made an extended statement read.] have already, on my first
day's examination, referred to my early conniection with the undertaking.
I mentioned how I was appointed to the office of Engineer-in-Chief. I
stated that I was then Chief Enginieer of the Intercolornial Railway, then
in process of construction through the Provinces of Quebec, New Bruns-
wick and Nova Scotia, and the work was being proceeded with gene-
rally and required very close attention. Having accepted the addi-
tional duty of Engineer-in-Chief of the Pacifie Railway, it became neces-
sary to take the most prompt and energetie measures whieh it was
possible to adopt. The service was an exceptional one. The work was
of gigantic magnitude: it was beset with difficulties of no ordinary
kind, and the circumstances demanded that positive and reliable infor-
mation should be acquired with the least possible delay. I cari produce
no written instructions from the Government to show the Commis-
sioners what my duties generally were, or how my proceedings

When wItness were to be conducted, as I received none. I was simply in-
took ear -a formed that by the Terms of Union with British Colombia a railway
Chiefof canadian had to be established from the Pacifie coast to connuct with the rail-Pacifie BRailway,
w mereayn- way system of the older provinces, and that the Government had
formed that a undertaken to commence its construction simultaneously east and westrailway had to be
establ shed from of the Rocky Mountains within two years. When the conduct of the
the Pacifie Coastto onnect wtI survey was entrusted to me, no point on the whole of the intended line
theranway sys- of communication was fixed-not even the termini. The whole ques-
provinces. tion was open. The problem was to find a line for a great naticnal

railway from some undefined locality on the 500 miles of sea-board of
British Columbia across a continent, through great ranges of moun-
tains, vast wildernesses and interminable forests to the valley of the
St. Lawrence. The limits within which the examination had to be
made and the railway established, ranged from 300 to 500 miles in
breadth, and in length not far short of 3,000 miles. Nearly the
whole of this country was uninhabited; much of it was trackless and

meulties: unkrown. The western section has been described as a " sea of moun-
'estrnsectas a tains;" the eastern section a forbidding territory, in great part broken
ma et me=aun- and interspersed with lakes, swamps, rocky ridges, and the whole sur-

r' secion a face a dense forest of an interminable character. The task was
telidtO ch rendered unusually difficult by the severity and length of the winter,
broken. which greatly reduced the period left open for ordinary surveying

operations, and it was further enhanced by the limited time prescribed
by the Terms of Union. It was after Parliament bad risen in the
spring of 1871 that I was called upon to undertake the work. I felt
the grave responsibility that was thrown upon me, and I determined
to spare no effort to meet the wishes of the Government in as satisfac-
tory a manner as possible. Not a day was lost: every scrap of
information respectirg the vast territory that could be obtained
was considered. Every document was carefully read, every map
earnestly studied in order to determine the plan of operations
best calculated to accomplish the end in view, and most ex-

Pursued the work peditiously attain the desired results. The physical chara-
of surveyng teristics of the country to be traversed enabled me to pursue
grand divisions the work of surveying under three grand divisions. The cen-

" teIfl, eutra tral division, being for the most part open prairie, presented little diffi-aamd wesatera.
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culty, and the examination in that region was a comparatively easy
one. The eastern and western divisions were of a totally different
character. I shall first refer to the eastern division extending from Mani- Enstera divi-
toba to the River Ottawa, in length about 1,000 miles. It will not be »Iont f "otb a.
necessary to enter into details respecting its physical features, as its Ottawa, i,00
character is fully described in my various printed reports, to which I beg alles In Iength.

to refer. Had the easterri division been at all like any ordinary coun-
try through wbich railways have been projected, I would have followed
the usual course by making a general reconnaissance throughout before
commencing an instrumental survey, but the circumstances were so
entirely differcnt from ordinary cases that I found this impracticble,
and for several reasons another course was determined on. Even if it
had been practicable to make ýuch a general examination,'it was impos-
sible to obtain at that time the services of a sufficient number of pro-
perly qualified engineers to do it-those whose examination would be of
any real value. I felt that it woulId be only a waste of time and money
to make the attempt. My own experience i n making preli mi nary explora- Experience on
tions for the Intercolonial Railway confirmed me in the opinion that it aincofialr.
would be fruitless and leadto greatdisappoin, ment. The proper mon were eu him in the

pinlon thai e
not available. It was utterly impossible for me to assist in it person- Ytm1naryex iorra-
ally, without neglecting other duties, and I state thim on the assumption tions wouild kad

that the ordinary coui se was the best, but the countrv was not acces- ment.
sible as ordiiary coun tries are. There was not a road or a trail through the
greater part of the forest. The character of the timber rendered the
forest unusually dense. Away from the canoe routes, few of which were
known to lead in the proper direction, there was only one way of piercing
the country, namely,'by means of the axe and hard labour; and as tnc use
of the axe to force a passage through the woods became absolutely neces-
sar*y, I felt it would add but little to the epense while it would add
immensely to the value of the work, to follow the axe with actual
measurements, chaining and levelling. I decided, therefore, after the Decided there-
most careful consideration of all the circumstances, that it was expo- for(m,0tav

dient to make a coinected series of traverse surveys from end to end surveys.
of the country, and to havé the traverse line levelled at the same time
so as to form a base for further operations, and give us positive infor-
mation as to beights and distances which could be implicity relied on.
It will be borne in mind that the greater part of the country was
unknown. The cai oe routes of the Hudson Bay Co., or some
of them, were roughly laid down on maps, but beyond these toutes the
country was literally a terra incognita. It became necessary at what-
ever cost, to penetrate the whole country and discover the nature of
the intervening districts. The traversed line had this grand object in Advantages of
iew: it would give us the topographic features of the country along In awoodedand

the desired route; it w4uld give us the exact position of every leading unggoen
obstacle; it would enable us to lay down on the map the position of
favourable or unfavourable sections, not only on the line itself, but on
either side, as the engineer would explore in every direction to the
right and left Thus we would be in possession of positive informa-
tion of the most valuable character, and we would find out where
a railway line could subsequently be laid out by avoiding
the obstacles discovered, and taking advantage of the favourable sections
of country, all of which would be accu rately shown on the plan. Explor-
ing parties, with a sufficient number of instrumentalists, were accord-
Iigly organized to enter the territory from every accessible point. I
aimed at having these parties of sufficient strength and sufficiently
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Aimaed at havlng equipped to perform the arduous work assigned to them, and preventparties of suffie* ~e. ihte eetetnsil
entstrength and failure in obtaining the required information with the greatest possible
sufficlentlyequip- expedition. I also attached great importance to having these partiesped to perforin
thearduuuswork. sufficiently provisioned to prevent disaster to those engaged. Con-

sidering the nature of the country and the climate, the responsibility
of keeping a party supplied with bare necessaries, was no light one, and
the cost of conveying supplies of food to the interior of a roadless
country was immense. lere I may mention that, rotwithstanding
ail the precautions taken, disasters least looked for overtook some of
our men. During the summer of 1871, fires were raging in the woods
north of Lake Superior, and through these fires seven men, engaged in
the transport service, lost their lives. Thus we went to work at the
commencement of the survey. I knew of no other plan, and I do not
now know of any other means better calculated, under the circumstances
which then obtained, to give results that could be considored in the
least satisfactory. We boldly made the attempt to cut a way through
the forest on the general course it was desirable for the railway to
tilow, and in the passage so cut to make ail the measurements neces-
sary to establish a base for trigonometrical and topographical and ail
engineering purposes. I need scarcely say that every officer sent out
was specialily inst-ucted as to his duties and with respect to the grand
objects of the examination. Each engineer in charge of a party was
furnished with the means, and directed to explore the whole country on
every side the traversed lino, enabling him to fix the general position
of every feature of the ground within the range of his observations.

Reade extracts In order to elucidate the system to the Commissioners, it may be wellfrom bis eneral
tise trueLflons to for me to read some extracts from my printed general instructions,engineers. which are dated May 24th, 1871. I shall pass over to the 8th clause.

They are as follows:
Engineer to be at " In conducting the survey the engineer of a party is expected to be at its head
bead of party every day, exploring in front and to the right and left of the lin@, in order to see whatevery day. obstructions may be in the way of the same, and, if serions, deciding as to the best

manner of avoiding them.
Transit inen not '' It is not expected that the first survey through wooded districts will, as a rule, beto be far distant the best position for the railway; it will, howevèr, be the aim of the engineer infroin a practica- charge to have the transit line' far distant from a practicable railway line. The

'transit line,' on which the measurements are taken, will fori a base on which to
project an approximate section, and the engineer in charge, by noting the features of
the country on both sides of the lines, will be able to make an approximate section as
the survey proceeds.

Engineer to take "In manv cases it will be desirable for the engineer in charge, while making his
arometr celeva- daily explorations, to take barometric elevations of the ground, noting by estimation

ground. the approximate position of the points of observation in relation to the 'transit line.'
These elevations sbould be reduced atterwards tothedatum of the survey and marked
upon the plan in their proper position. This, as well as the general features of the
country, should be marked upon the plan every day, while the whole is fresh in the
memory. The barometric elevation will answer for rough cross-sections, and be
useful in determiningon the plan the position of the apprqximate location line, and also
in compiling an approzimate section of the same.-

Which, of course, was done-
Must have two " The engineer in charge must have two barometers, one to be carried by himself,
barometers, one the other to bang in camp; the cook, if moderately intelligent, can in a short time be
to carry; the . instructed toobserveand record its readings, and he should dosoregularly at every hourother to ieave in of the day. By this means Ihe engineer in charge (who wilL note the time when his ownCamp. observations are taken) wili be able to correct roughly ail bis observations, ascertain

by coinparison the beight of each point above the camp (this being known), and thus
be enabled to reduce ail to the level above the datum of the survey. Barometers will

To furnish him- be furnished by the Government
selfwith climbers " I he engineer in charge will find it of great service while exploring to carry withgo as t Clvmb him light steel climbers, made to enable him to climb a tree with facility. By this
the country. means he will frequently be enabled to obtain a good knowledge of the topography of
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the surrounding country and take such general observations and bearings as may be
useful in directing the survey. A pair of climbers will be furnished with the stoies
for each party."

I read those to show that it was intended to have as useful a survey as
could be made, notsimply one which would give us the exact heights and
distances on the line eut through the woods, but give us a good know-
ledge of the character of the country within the range of observation,
wherever the engineer felt it expedient to direct bis attention. The Thecountryfrom
whole dimtance from the River Ottawa to Red River was divided into to Red River
eleven different sections, each ranging, according to the circumstances, divided IntO
from seventy-five to ninety miles. An equal number of surveying even serons
parties were organized for the work of examination, and they were eventy-f®ve to
despatched as soon as the rivers were navigable to points as near the ulnety miles.
scene of their labours as could be reached. in some cases summer in some
the short summer was half over before anything could be done "®esany or
on the line of survey, the tine having been spent in travellinr done,anditwas

Mnecessary to
and in taking forward necessary supplies. It became necessary, provide Ior a
therofore, to make early prov.ision for a winter campaign, and win'er Cam-
to forward sufficient supplies of food and clothing to enable the sur- Mentt"to inister.
veying parties in remote places to remain out and endure the rigours
of winter in a country without inhabitants and destitute of food and
shelter. I may retr to a letter on that subject which I founîd. I may
heore read a letter which I addressed to the Minister of Publie Works,
lon. Mr. Langevin, on the 27th of July, 1871, on this subject:

-" Hon. Fi. L. L&NEviN,
" Minister of Public Works.

" OTTAwA, 27th July,]l871.

"Sla,- desire to bring under your notice some matters respecting the future
-operations connect"d with the Pacifie Railway rurvey. You are aware that no time
was lost in organizing and despatching the various surveying parties, and that every-
thing was done with a view of placing the Government in possession of as full iufor-
imation as possible respecting the country to be traversed by the railway before the
next meeting of Parliament. After the ,urveying parties left for the field of opera-
tions a good deal of difficulty and delay was experienced in getting the men and
supplies transported. This delay, through causes which need not now be entered
into was'unavoidable, and has shortened the period for actual work considerably.
Some of the parties in remote districts will scarcely begin work before the end of this
-month,-"

That is July-
"- And in order to enable them to return by the close of navigation, they

would require to leave for work about the 10th or 15th of October, thus
lesving only sorne ten weeks for actual surveying operations, a period alto-
gëther too short to accomplish aIl that is required. The cost of transporting
the various parties to their destination is very great ; the necessary material
and organization for forwarding supplies is now provided and wórk can be carried
on through many sections of country more rapidly and at less expcnse in winter than
In summer, provided supplies are sent in during the season of navigation. I would,
therefore, under all the circumstances, respectfully recommend that I be authorized
to continue such portions of the survey during the winter as may seenm advisable, and
that provision for winter service may be secured in good time. I may state that the
expenditure up to the present time has been $50,000, and liabilbties entered into to
the extent of $30,000, making f 80,000 in ail. This is at the rate of abînt $40,000 per
month, but as much of this is for the purchase ot equiipmaent, supplies and transporta-
tion, the rate of expenditutre will be somewba less. From the above, it would appear
that the appropriation by Parliament wilI not be sufficient to carry the survey over
the winter; but in my opinion it would be bighly inexpedient towithdraw the parties
until they complete the object for which they have been organized, and a large
portion of theexpenditure would have to be incurred again inspring in preparation
and in transportation upon recommencing the survey next season.

"I am, &c.
"SANDFORD FLEMING,

" Engineer-in_ (hief."

In many sections
work could be
carried on at lem
expense of tinse
and money lu
winter.

Expenditure
$40,000 a month,
but In future
would be leu.
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Then there is a letter to Sir George Cartier on the same subject, 1
think.

2..032. And, I suppose, to the same effect ?-Yes.

Wrote to Sir 22033. Which is recommending winter survey and money to be
George Cartier, provided for it ?-He was Minister of Militia at that time, and it was forfor the purps 0f r b tH aMnse fMltaa httmadWa o
arranging or the the purpose of arranging for the steamer Rescue, under the control ofsteamer iescue. the Militia Department. Many difficulties were met with, and every

effort was made to overcome them. During the winter, advantage was
taken of the frozen lakes, and rivers, and swampI, to make extenLive
explorations with barometrical measurements, in order, by this means,
to obtain a better know!edge of the country in advance of future
instrumental suiveys.

Winter explora-
tions withott
levels and chains,
but distances and
elevatione were
aecertained.

Progress of sur -
veyIn 1871, as
deecribed t wit-
Riee'e report
dated loth A pril,
1872.

22034. Those explorations in the winter, as I understand it, were
without instruments ?-They were without what were usuallf used for
making surveys. They were without levels and without chains, but
the distances and elevations were ascertained by means of the baro-
meter, and other means-other simpler means. Winter explorations
of this kind were made through the country exteiding from Red River
easterly as far as Nipigon ; also for long distances east of Lake
Nipigon and north of Lake Superior-indeed, wherever it seemed neces-
sary and practicable. Within a year after assuming the direction of
the survey, and notwithstanding many hindrances and difficulties
which were wholly unanticipated, I was enabled to report to the Gov-
ernment results which were, at the time, acknowledged to be highly
satisfhctory. I would wish to read one or two paragraphs from my
report of the 10th of April, 1872. I find the resuilts there given in very
condensed form:

"Some general observations respecting the progress made in the prosecution of the
survey may now be submitted.

"Full detailed information may bc bad on reference to the reports and documente
which accompanythis. It has been found impossible to maintai, regular communica-
tion with many of the parties engaged on th survey during the winter, but, judging
from the progress reports last re eived, the undersignett feels confideut in stating
that the surveys projected in June last between Mattawa, on the Ottawa, and
Nipigon Bay, on Lake Superior, are now, with une exception, com:leted, and that
only two breaks in the eurvey exist between Nipigon Bay and Fort Gary

"No serious engineering difficulty has been met with in pazsing from ibe valley of
the Ottawa to the country north of Lake >uperior; it is impossible, however, to speak
so favourably of the country covered by divioors G and of the s rvey, emibracing
over 100 miles easterly from the River Nipigon. This section is excessively
rough and mountainous, and the survey made through it did not result in finding a
practicable line for the railway.

"West from Nipigon River to Fort Garry, although two divisions of the survey are
incomplete, enough is now known of the country to warrant the belief that it will
admit of a practicable line with favourable grades for the greater part of the dis-
tance.

" Explorations are now being made with the view of ascertaining how far it may be
practicable to avoid the very serious difficuliies referred to on divisions G and H, by
running the railway line further in the interior; it bas already been found that the
rocky and broken country, which presents itself on the shore of Lake Superior,
changes very much at a distance of fifty or sixty miles to the north, and from what
has been learned, it is thought that a perfectly practicable line will be discovered by
the north side of Lake Nipigon. Definite information on this point cannot be
received before navigation opens between Collingwood and Lake Superior, when the
parties engaged on the exploration are expected to return; but the line drawn on the
map by the north side of Lake Nipigon, shows the general direction in which, from
the very latest information received, a practicable and favourable line muay be confi-
dently expected.

"The survey and exploration made from Sault Ste. Marie easterly along the
northern shore of the Georgian Bay towards Lake Nipissing, establish the fact tbat a
good line can be had with very favourable grades."
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22035. We are, of course, very glad to record that again, which has witness proceeds

already been mentioned in your report of 1872, but our main object in "ent.his state.

asking these questions is to ascertain in detail the system which was
adopted, and the reasons for it, not so much the results which were
obtained from the system, becaute those are al very fully reported ?-
Perhaps you will allow me to finish the few words I have to say.

22 016. Certainly, we have no objection to hear wbatever you think is
material, after calling your attention to t he object of the question? - I will
add to the foregoing, respecting the mode of survey adopted, a lettor
addressed to the Minister of Public Works on the 6th of May, 1872,
while Parliament was in Session. Mr. Langevin was thon Minister of
Public Works, and the letter will explain itself. It is given at page 77
of my first report. I read this letter to show you how matters stood
at that time. You will see as I go on that it bears on the question that
you ask: '

"CANADIAN PAcIFIc RAILWAY, Lettertu Miiiste-
" OFFICE OF THE ENGINEER-IN-CHIEF, of Public Works,

"OTTAWA, May 6th, 1872. as published in

"The Hon. H. L. L 0AVIN, O. B., tndi reit
" Minister of Public Works, &c., &c. of 1872In whlch

"8w,-Objections have been offered, since My report on the Pacifie Railway ex. ®tee e eend
plorations was made public, to the point selected for beginning the easterly end of tne ed for beginning
survey. It is, therefore, proper that I should submit a few words of explanation, the easterly sec-
which, if you deem expedient, may be included in the appendices te the original tion of the
report and printed with them. survey.

"in the selection of a point for beginning the survey, three main objects had tu be
kept in view:

"Ist. A connection with the railways of the Province of Ontariô.
"2nd. A connection with the railways of the Province if Quebec.
43rd. The discovery of a practicable ine for a railway through t1 e wilderness

country extending northerly and westerly by Lake Superior to Manitoba.
"The Government considered that a point between the Georgian Bay and the

River Ottawa in the latitude of Lake Nipissing, would generally meet the first two
objects, viz.: the connection with the existing railway system of the country.

"The third object appeared, at the time the survey began, the one of chief import-
anee, as grave Uoubts were entertair.ed by many as 1u the possibility of piercing the
long exteut of rugged country, believed to exist, with a practicable line for the
railway

"The Government was extremely anxious that a practicable line should be
discovered with as little delay as possible, and, in order the more effectually to
accomplish this object, the engineer appointed to conduct the surveys was left
Untrammelled as tu the course to be pursued

" The Governnment simply decided that the survey should begin in the latitude of
Lake Nipissing somewhere hetween the Georgian Bay and the River Ottawa; ithe duty
and resporisibility of finding a practicable line thence westerly devolved upon me.

" The distance between the Georgian Bay and the River Ottiwa in the latitude
referred to js, in round figures, about 100 miles Lake Nipissiing is situated about
midway, aad, with its different bays, practically occupies about fifty miles, or about
half the whole distance.

I It was clear that a line for the Pacific Railway, to co-nect with the railways of
Canada to the south, must pass either to the east or to the we st of 1ake Nipissing.

" Every known source of information respecting the country lying between Lake
Nipissing and the northern bend of Lake Superior was fully and carefully consulted
by me, and all accounts agree as to the exceeding rougbiess and impracticabdlity of
the country for railway construction on a line drawn from any point between the
Georeian Bay and the west end of Lake Nipissing.

" The country on a line drawn up the valley of the Ottawa from a point eist of
Lake Nipissing seems, on the other hand, much more promising

" I satisfied myself that toattempt thediscpvery of a favourable line on a moderately
direct course from the westerly end of Lake Nipissing to the north side of Lake
Buperior could only be made at a great expenditure of time and money, and without
inuch hope of success.

" My duty and object was not to court failure, but to aim at success by the most
direct cour-e, 1 therefore decidel to look for a satisfactory solution te the problem of
Practicability by beginning the survey at a point east of Lake Nipissing. * * *
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"I am perfectly satisfied, from all the information acquired respecting the
geographical position of the different points referred to, and the physical features of
theintervening country, that the probability of finding a more favourable and shorter
line by the west side than by the east side of Lake Nipissing, is very small.

" Be this as it may, I trust the explanations given with regard to the commencement
of the survey are satisfactory. Of course, in beginninginstrumental examinations it
was necessary to fix on some definite point. I selected Nlattawa as this point for
similar reasons to those which governed me in making the survey east instead of west
of Lake Nipissing.

"I do not, however, wish it to be understood that [ consider it impracticabla to build
the railway nearer the e st end of Lake gipissing than Mattawa, and thence to such
point south of it as the Goverument may select.

I have the honour to be, Sir,
" Your obedient eervant,

"S&NDFORD FLEMING,
" Engineer-i.î-Chief."

Reads from his Then, for an explanation of what was donc up to the time of the fire in
ecripo n f 187 183-74, I refer to my report for the year 187, page -2. I shall read

resulte In the part of page 27 of my report of 1874:

.In accordance with the principles laid down at the beginning of the survey in the
spring of 1871, the firFt efforts were directed to the discovery of a route for the main
liue which would tcuch Lake Superior at such a point in its course as would make
the prairie region accessible from that lake during the season of navigation.

" The first efforts were not successful. The work of exploration, extending over a
whole season, with a strong staff of surveyors, although undoubtedly the means of
acquiring a great deal of reliable and important information, did not result in the dis-
covery of a practicable line throughout.

" Explorations were coutinued during the following winter and summer, and by
the end of 1872, a practicable and favourable route for the main line was found.

" The route passed round the north side of Lake Nipigon, and in order to connect
it with the navigation cf Lake Superior, a branch line was rendered necessary.

" Two surveys for the branch were made. The one to Thur.der Ray, the other to
Nipiron Bay. The estimated distance fro ý. the main Une to the former point was
about 150 miles, and to the latter point about 105 miles.

"The position of the main line, north of Nipigon, involving the construction of so
long a branch, was not sat isfactory. eurveys were therefore renewed in the spring
of 1873, in the hope of finding a more suitable location. It was felt that the saving
effected by a reduction of the length of the Lake buperior Branch woild compensate
for the extra cost involved in passing through a portion of difficult groind. It was
known that the ruggeï district along the coast of Lake Superior could not wholly be
avoided, but it was expected that exhaustive surveys would result in shuwing wuere
the fewest difficulties would be encountered.

" While five surveying parties, fully equipped, were engaged in this examination,
the country between ihe valley of the Ottawa and Lakes Huron and Superior was
furtherexplored, with the view of projecting the most direct practicable route from
a point east. of Nipigon to the westerly and to the easterly sides of Lake Nipissing.

"During the present winter two surveying parties have been and are still at work
west of Lake Nipigon. but the characteristic features of the district in which they
are engaged are well understood, and I do not apprehend they will meet with much
impediment. Their duty is mainly to conneet previous surveys by achain of measure-
Iments, in order to shorten distances. This work, as much of the ground is marshy
and broken by innumerable small lakes, can best be doue in the winter season."

For work done I do not think I need trouble you with any more. Then, again, there,neastern sec-
tion rofeerto page is something in my report for 1877, that bears on this particular sub-
46, of report or ject, page 46. Ini ny report for 1'577, I give a dotailed account of the

operations in the eastern section, year by year. I do not know that I
need read it, but I would refer to page 46, where this description begins.

Thinks that 22037. We have had the advantage of that report and of reading
extracts from hie1 bot8
report haves about those different operations for the several seasons, but if there is
bearing on the any particular part which you wish to record in the evidence, we havesmystem that was to to e
proiected for ex- no objection to ar it reai: it is for you to say whether you consider
amination of the it material or not, under the cir'cumstances, understanding that at pre--country. sent we are endeavouring to ascertain the system -that was projected for

the examination of the country, and the reasons for it ?-Well, an
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aecount of the operations will probably give some indication of the
object of the surveys.

22038. I think w%-e understand generally the object of the surveys,
which, I suppose, was Io get as fuli information as couild be reasonably
got, under the circunstances, for the purposes of the railway; how-
ever, if you desire that any particular portion of these reports should
be recorded expressly by way of evidence, we cannot object ?-Well, I Read fr
would simply i efer to my various reports, and especially to page 46 Of esrt 0tof
my report fbr 1877, describing the operations in the woodland region, operaIondn
year by year, and I would like to read about half a page of that which reguna.
bears on the difficulties, at all events, connected with the survey :

" At the beginning of the survey, a large extent of this region was but little less
strange than the Mountain region. No civilization, so far as known, had ever passed
from the valley of the Upper Ottawa through the intervening wilderness tu Lake
Superior. The country east and west of Lake Nipigon was ail but a terra incognta.
It is true that the chain of lak*s and streams frum Thunder Bay to Lake of the
Woods and Fort Garry, known as the Dawson route, had beeen travelled, but this
route was circuitous and much out of the way of a direct railway line.

" Ail accounts of the country to be traversed by the railway, at least such portions
of it as were lu any way known, were unfavourable. The southern margin of this
region extends for some 600 miles along Lakes Huron and Superior, wbere the eye
rests upon only a continuous frontier of rugged rocky bills, and on the more northern
lake they assume theform of bold bluffs of great height rising from the water's eige.
The surface is generally wooded. In many places dense thickets are met. Judging
from an exteriorso rough, and general features so forbidding, the region was deemed
by many impracticable for railway construction.

" The first step was to pierce the interior by a chain of connected explorations and
actual measurements, both of distance and height.

" These operations were commenced at Mattawa, a point on the River Ottawa, in
the latitude of Lake Nipissing, to which locality exact surveys and levels hal, some
years previously, been carried from the tide-water to determine the construction
requirements of an Ottawa ship canal. Strong parties, eleven in number, were
detailed to carry on the required operations trom Mattawa west to Red River, a dis-
tance exceeding 1,200 miles.

" Great efforts were made to have these surveys connected within the year, but the
vast distances which intervened through an entirely roadlese, and in some places
exceedingly rough country, made it late in the summer before portions of the survey
could be actually conmenced. The difficulties in the way of keeping the parties
furnished with supplie? wasalse great."

I turn to page 57 of the same report and read:
" The topographical features and the adaptability to railway purposes of a country

covered with woods and imperfectly known, can only be ascertained by patient and
prsistent efforts. The view is much obstructed by the growth which covers the sur-
face. The axe must generally be used to admit of observations being made for even
a few hundred feet. The way must be felt little by little.

"The woodland region is covered by dense forests througbout its length, of more
than a thousand miles from east to west, and in its breadth from the Great Lakes
north to Arctic waters.

"It is entirely without roads of any description; the examination has, conse-
quently, proved difficult and tedious. Exploratory Unes have been carried through
the forset in every direction where the determination of facts suggesteid their neces-
sity. Thus, at great labour, we have acquired valuable information, and the results
may be viewed with satisfaction."

22039. I understand that you were untrammelled as to the course witness untram-
which you would take in making any examination of the country ?- mened as to the
Yes; I made use of that language. I had no instructions. I explained taken.
my views from time to time to the Minister of the Departmeit, and
he usually concurred in the proposais which I made.

22040. Do you remember whether you had any positive instructions
as to the time when the work would be actually commenced, or whether
you assumed that the tine named in the agreement with British
Columbia would be the time within which they would be commenced ?
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If he had not
*understood th&it
the work dhould
be commenced
within two years
lie would have
pursued ahdiffer-

,ent systemr from
what he did.

If there had beeu
time would have
mnade expOltions firat, ànd
then prooeded to
make Instru-
mental surveys

-on promising,
routes.

-I had no written instructions, and I do not remember what verbal
instructions I had, if I had any; but I eertainly understood that the
Government desired to have the information within the time named.

22041. Could you say whether you understood that from any officer
of the Government, or whether it was your own conclusion from read-
ing what had been written on the subject ?-I understood that in all
my intercourse with the Minister of Public Works, and I think the
letters which I have read to-day will show that was my conviction.

22042. 1 have understood it to be your conviction, but I an endeav-
ouring to ascertain now, how you reached it-whether you say it was
communicated to you by some one on behalf of the Government, that
two years was the limit of the time that would elapse before the work
commenced ?-I understood that.

22043. From some one connected with the Government ?-From some
one connected with the Government.

22044. If the time.had been much longer, say double that, would it
have made any difference in the course which you pursued in making
these examinations ?-Yes; it would have made considerable differ-
ence.

22045. Would you explain what difference it would have made ?-In
some places it would have made not much difference. I think it would
have been absolutely impossible to pierce that portion of that unin-
habited and roadless country but in the way it was pierced; but there
are other places where, in all probability, I would have attempted to
make a personal examination myself.

22046. Then that difference would only have been in the persons
who were engaged, not in the system of survey, do I understand yoti
to say ?-In both. I say there are some places where there is no cther
way of getting the desired information. I do not know any way in
which you could make a general examination of the corntry that would
be of any value between the Ottawa and Lake Superior on the route of
the railway unless it was made by an exceedingly able man, such a
man as was not available at that time. You must bear in mind, in a
country of that kind, densely wooded, it is very much like groping in
the dark: you cannot see 100 yards about you. In my instructions I
suggested each man should carry climbers with him to get information
in that way that he could--climbers such as telegraph constructors use
to put up wires.

22047. Then, if the time had been much longer than two years, do
you say you would have adopted a different course ?-If the time had
been much longer than two years I would have adopted a different
course in some sections.

22048. Which sections ?-North and west of Lake Superior.

22049. What different course would you have adopted ?-1 woul4
have attempted to make the examination by means of the micrometer
and barometer along the various canoe routes and lakes that intersect
the country in many directions to the west and north of Thunder Bay.

2:050. With what object would you have adopted that particular
course ?-For the purpose of getting a general, although not strictly
accurate, knowledge of the country.
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22051. Uow would that have been any benefit to you ?-It would
have enabled me to project surveys.

22052. Instrumental surveys ?-Yes; on routes which were the most
promising-which seemed most promising.

22053. Then, if there is no particular objection in the surrounding
circumstances, to have a preliminary examination is the best course?
-That is the plan that I would have adopted.

22054. I understand you to say that is the best plan where there is
not something in the surrounding circumstances to prevent it being
adopted ?-Yes.

22055. How does an instrumental survey accomplish the object
better thari the other method when the time is short ?-An instru-
mental survey combines both. It gives you the information that you
would derive from that means, of making an exploration, as well as
positive information of another kind with regard to horizontal and ver.
tical distances, and it gives you a base from which to project your
explorations to the right and left.

22056. I understand that this was a new country altogether; that it From Nipigon to
was unknown, in fact, to eivilized man, as you put it-the country the ottawa,an
generally from Red River to Nipissing ?-More especially from Nipi- country.
gon to the Ottawa. The Dawson route had been traversed at various
times, and it is well known the Dawson route extends from Lake
Superior to Red River.

22057. But from Nipigon direct there was not much information
obtained ?-Not much.

22058. Speaking generally of the country, from Lake Nipigon to
Lake Nipissiig, it was an unknown country?-Speaking gencrally ; yes.

22059. The exception to that general description is that portion The country
which would be a little south-west of Lake Nipigon, along the Dawson north of Dawson
route ?-Yes; the country along the Dawson route-the country north route unknown.

of the Dawson route was not known.

22060. Would it be desirable, before laying out a lino in an entirely
unknown country, to get some kind of information over a large area,
-or over a limited area ?-We acquired as much information as we could
over a wide area. I had an exploration made on snow shoes, without
instruments, ail the way from Red Itiver east to Nipigon, as early as
it could be done.

22061. That is what was doue; but speaking nOw in the abstract, Where a line Is to
without reference to any particular work, and from an engineering entaeo :l r an
point of view, where the niecessity is to make a lne over an entirely country desirable
unknown country, is it desirable that the examination should cover as manations houlid
wide an area as possible, or a limited area ?-Oh, as wide an area as cover as wide an
possible.

22062. Would you get information over a wide area by employing In this case a
this method which you have described as the one which you would very wde exa-
have taken if time had not been Iimited-I nean by micrometer ncessary asthe
and barometer-rather than by an instrumental survey ?-Well, you shn°li pos°ibe
Must be guided by every circumstance. In this case there was no NripissIng to the
ineed for getting information over so wide a country as yolr question Lake superlor
would indicate, or seem to mean. For instance, we wanted e shortest was required.
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lino from Lake Nipissing, or that neighbourhood, to the northern bond
of Lake Superior.

2-063. You mean the shortest possible line ?-The shortest possible
lino. There is no need for making an exploration 200 or 300 miles from
that, although we actually did sond an expedition through to James
Bay for another purpose aitogether.

22064. I understood you to allude to the great width of this coun-
try you had to examine ; after describing the length, you mentiond
300 to 500 miles, I think ?-Yes; that is on the Pacifie coast,
and that was actually examined ; but on this end I did not mention so
great an area, did 1 ? Although I would not have been so far wrong, for
I made an exploration as far north as James Bay by order of the Gov-
ernment for another purpose. In speaking of that I had reference to.
the cause of expenditure on the survey.

22065. Was it desirable between Red River and Mattawa, or Nipis.
sing, to obtain information over a wide or a narrow area of country:
I am speaking now of the breadth rather than the length ?-Well, it
was desirable to get as much information as possible.

22066. You mean over a wide area of country ?-In every
direction ; but it was more important to get information as to the
practicability of a line on the shortest course between the one point
and the other.

22067. A short time ago I understood you to say that if you had not
been limited to time you would have adopted, as a preferable mode to
the one that was adopted, the method of examination by micrometer
and barometer, because it would have given you the information over
a wider area, and would have enabled you to judge on which of the
lines you would afterwards make an instrumental survey ?-Because it
would give me the information which would enable me to project an
instrumental survey with the best prospects of success.

Thinks irresrc- 2068. Would not those same reasons have applied to the territory
°ld have be en between Nipi-sing and Nipigon, for instance, if you had not been

necessary to limited as to time ?-Not to the same extent ; no. I think it would
pireta coun-r ha have been necessary to pierce that country in the way it was done
gNpips8ng and under almost any circumstancos-at least I could see no other course
Instrumental calculated to result satisfactorily at the time.

22069. Do you say that as to that particular portion of the line
between Nipissing and Nipigon, you would have adopted the course
which you did, whether time was an object or not ?-Over a consider-
able portion of it I think i would.

22070. Then your opinion is evidently that the course pursued was
the best in the public interest ?-I think, under the circumstances, that
I could have pursued no other course.

22071. Under which circumstances ?--UInder the circumstances
which I have explained in my evidence to-day.

22072. You do not mean the time arrangement with British
Columbia ?-That is an element.

22073. ut I understood you to say that, irrespective of that element
and unde any circumstances, this would have been the best course ?-
Every part of the country.
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22074. Spe9king of the part which you have just mentioned, do 1 Under the then
understand you to give this opinion: that the method of examining that ÎÜu nt
country which was adopted was the best one in the public interest under veys adoptethe

any ciicunrtancevs ?-Under the circumdances which obtained then. interest.

22075. I thought you said, irrespective of tho-e circumstances ? --
Taking the question of time; if three or four years had been given, I
think the plan adopted was a good one for that portion.

2207K. If time had not entered into the calculation at all ; 'or If he had had t-e
instance, if it had been ten years instead of two ?-Ten years would have made an
make a great difference. I would not have made such a survey tho instrumental
first year if ten years had been given. I would have adopted other "- the first
means of getting the information in that case.

22077. What course do you say you would have adopted to get that Would have sent
infrmaionye out exptoringgeneral information to which you allude ?--I would have sent exploring parti ".

parties up the River Ottawa iii order to make a mierometric and
barometric observation. I would have donc the same up other rivers,
and in that way endeavoured to narrow the limits within which to
make the kind of survey which was made.

22078. By sending out those exploring parties the first season you
would ascertain where it would be expedient to send the other parties
afterwards: is it desirable to obtain such preliminary information
before sending out instrumental parties ?-Yes.

22079. Why ?-Because the object of the whole expenditure was to
gain information.

22080. But if yon could gain it just as well by an instrumental
survey in the first instance, why would it have been desirable to pre-
cede it with such an expedition ?-This could be done at less expense.

22081. That is the reason ?-Yes.

22082. Then the loss, if any, by being obliged to adopt the system
you did, was a financial loss ?-Financial loss.

220S3. Is there much difference in the expense between the two
courses: in the first season an exploration, and afterwards an instru-
mental survey, over a selected line, and the course which you did adopt,
namely, an instrumental one from the beginning ?-I do not know. in
the long run, if it would have been very much different, because the
general survey would have cost the same, and would have been necessary
in the long run. The only gain would be you would be more likely to
meet with ultimate success by taking the other course.

Does not know
that there woud
be inuch differ-
ence in ultimate
cost.

22084. I suppose it has happened in your experience of this very
railway that some instrumental parties have performed services which
have been entirely useless on account of their meeting with obstacles
which were insurmountable ?-Not entirely useless. The very fact
that they discovered insurmountable obstacles was of value.

Witness's views22085. The instrumental survey was useless, I suppose, if it could of the opara-
have been discovered in the way you speak of, by a micrometrical and tîve merits or

barometrical survey?-If we had the proper mon to do it. Insitrumental
surveys.

22086. Tiien so far as that survey exceeded in experise the more sim-
ple one, to that extent it was useless in the instances I have alluded to,
where they discovered the insurmountable obstacles ?-If the obstacles
cou!d have been discovered at smaller cost it would have been very
desirable to do so.
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22087. Is it not desirable to ascertain those obstacles by a simpler
process ?-Not always; the difficulty is to define the position-to lay
the position down on the map.

22088. But there is no difficulty about that, is there ?-There is a
difficulty.

22089. Then why would yon adopt such surveys if there is a difficulty
about ascertaining the localities-in other words, if they are not
effective ?-I would adopt thern in some instances whereyou could, with
comparative ease, fix the position of the obstacles.

22090. Could you, in the country between Nipigon and Red River,
without difficulty, fix the localities by micrometric and barometric
observations?-It would not be very easy. That country, at least the
geological characteristie, is very much like the Thousand Islands, only
there is little mure land than water, and it is very difficult to make a
survey there.

The reason why 22091. I understand you to say this, at ail events, that the simpler
"mrvey w"ere explorations give information which it would be desirable to get before

adopted from the starting instrumental surveys, and the reason why instrumental sur-
t Imttd trne. veys trom the beginning wt;re adopted, was that the limited time made

it necessary ?-Yes, tbe time seemed to make it necessary. If I had
been asked to make this survey with unlimited time I would not have
taken the same course.

22092. Now, comingto the question oftime with a view of ascertain-
ing how far it affected the system of surveys, let me ask what extent
of the country from the east you supposed would be under construction
within two or three years from the time of the first survey ?-From
the east ?

22093. Commencing from the east ?-From Lake Superior to Nipis-
sing?

22094. East of the whole lino. I understand you to say that you were
informed that the terms with British Columbia would be adhered to
and that simultaneously the work would be commenced from the east
and from the west? -Yes.

22095. That would make it appear necessary to commence the
survey at each end ; now, assuming that ta have beon necessary, how
long do you think it would take to ascertain the point of beginning,
and enough more to enable them to go on with the work ? - Well, [ see
what you mean, and I think that it would have been impossible for me
to pronounce positively as to the practicability of the whole lino before
the next meeting of Parliament, so soon, if I had not taken the course
I did. It would not have done to have omitted the whole section
between Lake Superior and Nipissing. It was necessary to ascertain
whether it would have been possible to get a railway through that or
not.

Necessary to as- 22096. Do you mean thbt it was necessary to ascertain the whole of
tcabi Mrtao- the route before either end was begun ?-It was necessary to ascertain
from end to end whether a lino from end to end of the country was practicable or not
before a blow was

e.truck. before a blow was struck; that is my opinion.
22097. Then, in your opinion, the simpler examination of the country

at any point between Red River and Nipissing could not have been
attempted as a first stop ; it was necessary to adopt the more expensive
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system from the beginning ?-It was necessary to take the means that Neceusary totake
would lead to a positive opinion one way or the other, and that means o*l' "aa
was taken. It is an easy matter being wise after the event, but I can positive opinion.
positively say I could see no other way of having the results that
were desired.

22098. It is not because I have any doubt of your judgment in the
matter, or what your judgment was at the time, that I am as;king these
questions; but it is in order, if possible, to get down to the reasons
bearing on the matter, so as to see what led to your judgment ?-Well,
but pardon me, I am not referring to you. I know that some people
are ungenerous enough to state what they would do after they know
what the difficulties are. Some people are always wise after the event.
I have no reference to any one here.

22099. I have taken the course of questioning in this way in order with the infor-
to get out a great deal more than a witness will say by merely stating had at' the te
what his opinion is at a particular time. We have to elaborate to heknowsofno
get down the different views on the different questions which suggested wie could hav
themselves to your mind ?-If I had to do it all again I would not say been taken.
that I would take precisely the sarne course or employ the same man-
ner of means of getting information, because I know better now; but,
with the information that I had then, I know of no other course that I
could have taken.

22100. Was there any portion of the country which had been under
yonr direction before-I mean on the Intercolonial Railway or any
other part of the country-which was an entirely unknown country at
the beginning of a project ?-On the Intercolonial Railway there were
surveys made through large-considerable-sections that were very littie
known to any one who left a record behind them. They were probably
traversed by lumbermen. Examinations had been made some ten or
fifteen years before by Col. Henderson and his assistants in certain
directions. On theIter

22101. How was the knowledge obtained before locating the line Preiminzaryon
through that section: was it by exploration in the first instance ?- l'nstrunentai
Both plans were adopted. fransnee

22102. Generally, which practice prevailed at the beginning in were adopte&.
the examination of that country ?-I am not very sure.

22103. Was it under your control at that time ?-It was not under
rny control, but when it came to be under my control I adopted both
ways.

22104. I am speaking now of entirely new countries ?-I adopted
both plans.

2e105. I suppose in settled countries, or well known countries,
Where the physical features are understood, there would be no great
necessity for explorations ?-That is just the place where you could
inake them most easily. For instance, between this and Toronto there
is no difficulty riding over it on horseback or driving through it by
waggon and getting a fair knowledge of the country, but that could
not be done where it is all forest, and it is alil -forest up there Where
there is spruce, balsam, and such trees as that, it is very difficult to get
through.

22106. I think I have learned, by your evidence to4dy, that whenever
You thou lt the opportunity occurred you did examine the country

441 *
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first by explorations and not by instrumental surveys, notwithstanding-
these trees ? -Yes.

Why simple ex- 22107. Why was it advisable to explore simply in winter ?-Well, it
adatlu wne enabled you to get over some portions of the country a little quicker

and at much lessexpense than by making an instrumental survey, and
these explorations were not always. but generally side explorations, not
in the general direction that we aimed at getting, but to gain informa-
tion at considerable distances to the right and left of that line, so that
if we failed in getting through in a direct course we could direct our
attention to a roundabout course.

Witness asked to 22108. You say that was a good deal less expensive than instru-
sve cont of a mna

Iare explora. mental surveys: what party would be necessary for a bare exploration?
t°n. -The chief expense would be in carrying in the provisions.

22109. And that would depend upon the number of the party of
examiners, if I may so call them, as distinguished from labourers ?-It
would require a sufficient number to take in provisions, and that would
depend on the distance they would have to go.

22110. Take any common distance you like, say fifty miles, what
number of persons would you send to make the examination as distin-
guished from transporters and other labourers?-I would make an esti-
mate of the number of days they would have to be away from the base
of their supplies, and allow a pound and a-half of pork and a pound and
and a-half of flour per diem.

22111. Could you make that up shorter, say for 100 miles ?-If this.
object is simply to run along 100 miles and come back, the time would
be short; but there are other circumstances probably requiring him not
to go forward and back by the same line, but to take a circuitous
course in order to widen the sphere of observation.

22112. Well, taking what matters you think necessary before
making up an exploring party, would you now say what you consider
the size of a party should be for north of Lake Superior ?-Well, I will
furnish the data on which I would make my calculations. These
explorations would have to be made in winter.

22113. Say first for winter, by way of illustration ?-And you,
would have to take into account clothing; they would want blankets,
and some pots and pans, and a tent of some description.

22114. Cf course a party would not be sent out on such an expedi-
tion without a calculation of some kind being made ?-The calculation
has been made over time and again. I cannot carry them in my
mind.

22115. If you will give me the particulars I will make it up now?-
I would allow a pound and a-half of pork and a pound and a-half of
flour for each man ;--

22116. How many men ?-I think I would give them a couple of
blankets, and I would allow a couple of buffalo skins among a certain
number, and they would want a frying-pan for a certain number, and
some pots and pans to boil pork and tea.

22117. Are there any other minuti you would like to describe ?-
Yes; they would want two tents, unless the engineer went out con-
tented to sleep with his men. Then you would have to make allowance
for accidents of various kinds, and the possibility of the party not
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returning so so:)m as expected, and have to take a surplus of these
things with them to prevent any sort of disaster.

22118. Would anything else enter into the calculation ?-Such instru-
nents as they would want and iheir personal clothing They would

want to take clean flannel shirts, drawers, socks, and boots and mocca-
sins, and various things of that kind.

22119. Is there anything else that is absolutely necessary to mention
before we can calculate ?-I think these are the chief items. There
may be small ihings which would suggest themselves to any one.

22120. Would you give me the number of men now ?-The number
of men would depend upon the result of that calculation.

22 21. I asked some time ago how many persons you would take for Two engineers
the examining portion; I thought that desirable as part of the data ?- si eplora-
Well, two would be enough. tion; two axe

0 men.
22122. And for what other purpose would men be required ?-For

using the axe, and for carrying in these things on their backs.

22123. How many for the axe ?-Oh, I should think a couple of men
would be enough.

22124. Do you think the party would be composed of four, besides
those who were required to do the transporting?-Possibly that would
be about the numnber. It would depend, of course, a good deal upon
the length of the journey and the object of the journey.

22125. I eudeavoured, upon a former occasion from another
witness, and I am endeavouring now, to ascertain something of the
proportion of these two systems of survey, one by a bare exploring
party, and one by an instrumental surveying party, and I find it is
very difficult to get any one to express an opinion. I have no objection
to making the calculation if you think it is too difficult, or if you do
inot remember. If there is any simpler way of getting at it I would
like to know it for the purpose of this comparison. Of course we can
start at any given distance-100 miles or fifty miles ?-You would take,
possibly, one of these surveys that were made in that way. There was
one made, I remember, in the winter of 1871-72 by William Murdoch,
between Fort Garry and Fort Nipigon. The number of hands with
him and the cost ineurred would probably give you some idea of the
expense of that. That can be easily ascertained.

22126. Do I understand from you that in the Department of the
Engineer of the Pacifie Railway there is no general understanding on
this subject, as to the relative cost of such parties and such examinations
-that it is a matter on which there is no impression ?-Weil, here I
amn a witness under oath, and I do not come here prepared to make
Calculations under oath. I would like to do it deliberately if there is
any need for doing it.

Refers to the
exploration of
Niurdoch, and
s3uggestlg tha&t the
cost eau bc aacor.
tained from the
Department.

Does Dot corne
prepared to ma"o
calculations
under oath.

22127. It is desirable to get this information ?-I do n Sosee the Nogjygon to
Object. I do not see that I am called upon to be botbered with it, to give Information
speak frankly. on the relative

cost of different
22128. Well, I am very sorry to bother any witness, but I, cannot °odeofrexamin,1 y ing a country.

help feeling it is a matter we ought to get information upon, if it
8 possible for engineers to ascertain it : is there any person else you

Could suggest who would do it better ?-Well, I suggést an aictual case.
4Tako the case of William Murdoch, who made that examination-pre-
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cisely such an examination as you are enquiring about, between Fort
Garry and Lake .Nipigon; or, take the case of William Armstrong,
who made an examination by the River Pie and down Nipigon River ;
take the case of Mr. Austin, who mude an examination from one part
of the country to another to the east of Lake Superior.

22129. These wore exploratory examinations, I understand ?-Yes,
these were exploratory surveys.

22130. With what instrumental surveys should I compare those
exploratory examinations ?-I do not think it would be just to compare
them with any instrumental surveys.

O3annot tell how
Costof Instru- 22131. How can I compare the cost with that of instrumental sur-
mental and ex- veys ? -I do not know ; I cannot enlighten you. I thought it expedient
Ploratory surves
may be csrn-y to make instrumental surveys ut first.

22132. Of course you have no objection to my getting data for the
comparison ?-Not ut ail.

22133. You understand I am endeavouring to make a comparison
between a bare exploration over a common country and an instru-
mental survey, such as was made from time to time over different parts
of the country : now you suggest those very exploratory surveys as
comparing the data ?-if I had thought such an exploration would
have procured the information, I certainly would not have gone to the
expense of doing anything more.

22134. I am quite sure that you did not think so, and that
you took the course which you deemed to be best; but after
disposing entirely of that matter, I wish now to get some data
on which to found a comparison of the cost of such surveys without
reference, if you like, to the Pacifie Railway. We want te know what
it would cost to survey such a country as that through whieh the
Pacifie Railway was located, in the one case merely by exploration,
and in the other case by an instrumental survey ?-1 am afraid I cannot
assist you in making the comparison ut this moment. After reflection
I might.

OTTAWA, Saturday, 14th May, 1881.

SANDFoRD FLEMING's examination continued:
Etvueti¯u . By the Chairman:-

.Zukeg. 22135. Is there anything connected with your previous evidIe
that you wish to state?-In my ovidence, yesterday, respecting the
measurement of muskeg, I stated that I had written a letter directing
that all further certificates should be stopped. I have sent for the-
letter, and here it is, dated December 23rd, 1878. It is quite short:

,etter of Fle1ming " MARCUS SITH, Esq., Ottawa:
te Smith dtrect- "My DAR SiR,--On the 12th instant, Messrs. Purcell & Ryan, ihe contractors forIng that ail b thTurther cerfîfi- section 25, made application for the pe;centage retained by the Government on their
eates should be contract. , I looked into the matter, and found that while the original total estimated
stopped. amount of work was $1,037,061, already $1,312,015 had been certified as the value

of the work executed, showing a serious discrepancy between the original esti-
mate and the return of work done, too serions, indeed, to paso unnoticed. I at once
telegrarhed Mr. McLennan, the engineer in charge of the section, to furnish wib-
out delay a return accounting for the excess referred to. I had some daye
previously heard that there was a material ditference in the quantities, but
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this is the first occasion on which the matter bas regularly come before me. coàteact >. 25.
I deem it proper, therefi re, Io lose no time in enquiring into t he matter. I have as Muskeg.
yet bad nu reply from Mr. McLennan, but possibly some explanation will come from
him before long. In the meantime it is advisable to issue no further certificates on
this contract. I tbink that is the proper course to take in the matter, and if the infor-
maation required cannot be had in any other way, it may b.ecorne necessary to have a
re-measurement of the entire work.

"Yours very truly,i SANDFORD FLEMING."

That is the letter I had roferenco to.
22136. Do you understand that letter as giving directions only as to

muskeg material, because I understand it was on this subject you sup-
posed you had written the letter?- This letter gives directions to Mr.
Smith who, up to that time, hud been issuing certificates in the con-
tractor's favour, to issue no more.

22137. I do not understand you to indicate in that letter that you
bave any objection to the method of measuring muskeg ?-No; the
question was not understood then. The fact that the amount paid the
contractor had then over-run the original est imate by something near
$300,000 was quite enough to satisfy me that there was somothing
wrong.

22138. That might have oecurred if the measurements had been on
account of excessive work in rock or loo>e rock would it not? -
Posibly. I did not know the cause then, but it was in connection with
the m uskeg question.

22139. Iow do you make ont that it was in connection with the mus-
keg question-I mean the contents of your letter?-Because I dis-
covered subsequently the excess was duo to the mode of neasuring
nuskeg.

22140. Then that letter was written before you discovered the diffi-
culty about the muskeg ?-It was wri1 ten wheu the difficulty was dis-
covered ; the precise nature of the difliculty I did not thon know.

22141. I understood you to say before, that, as soon as the difficulty
in the measurirg of muskeg came to your knowledge, you wrote a lot-
ter upon that subject giving directions on that subject ?-I may ihave
been slightly astray as to that, but the difficulties referred to in my
examination, yesterday, were on the muskeg question.

22142. Do yon mean now that the first diffieulty which you discovered
was that the work as executed largely exceeded the cost of the work
which was estimated ?-Yes.

22143. And that, having written a letter upon that subject in the
words whieh you have read, you discovered afterwards that this diffi-
eulty was due to the excessive quantities measured as muskeg ?-Yes;
quite so. There was a difficulty-a serious difficulty-and I deter mined
to make full enquiry into the nature of the difficulty before the contrac.
tors should be paid any more.

22144. After you discovered that the difficulty arose from the mode
of measuring the muskeg, did you give any special directions regard.
ing that material ?-I did.

22145. In what way did you give them ?-I sent ont letters of instrue-
tions to the several engineers in charge of sections where that material
Wab being used.

Muskeg question
fot understood

when letter writ-
ten, but convinc-
ed tat some-
th tng was wrolig.

As a dact the firat
dttflculty dis-
covered was the
excess of actual
over estimated
quantites,

After discovering
that the exceas
la quantiLies was
due to the mode
of rneasuring
rnuskeg sent ont
letters Io the
engineers.
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Railway Con-
struetion-

Contract!o0.25.
Muakeg.

Iistructons'to
Jennings respect-
Jng muakegi.

Condeimîns use of
vegetable mat-
ter of spongy
nature in em-
bankment.

In somne cases
ditches of little
'value, and then
1Iogng anxd
brushing should
be used.

To see that In no
case the price of

artlh and haul
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that of ballast,
which, prices
be ng equal, ls
best.

22146. At what time did you send thom?-I have a letter in my
hand, dated 3rd of June, 1879, addressed to Mr. Jennings. Similar
letters were addressed to Mr. Caddy.

22147. Is that the same which is printed in your memorandum of
1880 ?-Yes.

22148. .Does that refer particularly to the mode of measuring mus-
keg ?-It does, if my recollection is right, and it was done after the
nature of the difficulty referred to in the letter which I have just read,
was found out.

22149. On page 15, in clause 6, I lind that you disapproved of the
use of this material for embankments : is there some other portion of
the letter which speaks of the nethod of measuring it ?-I will be
happy to read you clause 6. I begin at that:

" 6. It may further be mentioned, for the information of Mr. Jennings, that on some
sections under construction, whpn muskegs prevail and the embankments have been
frmed from side borrowing-pi's and ditches, serious difficulties have arisen. The
material so borrowed is reported to be, in many cases, vegetable matter of a spongy
nature, holding much water, and when dry and compressed by a sup'rincumbent
weight, to have little solidity; it is consequently unfit to be used in the formation of
earth embankment. The undersigned accordingly disapproves of its use.

" 7. There is always more or less difficulty in forming embankment, across mus-
kegs or marshes. In some cases where a proper outfall is available, so that ditches
would have the effect of draining and consolidating the ground, it is advisable to
form them parallel to the line of railway. But when the ditches, after beinig formed
would simply remain full of stagnant water, theirformation is of doubtfulexpediency
and under such circumstances ditches are of little value. Indeed, in sotne special
localities they may be a positive injury, and in al] such cases it is advisable not to
form them, but rather resort to a judicious use of the logging and brushIng provided
for under the contract.

" This being done a thin covering of earth to form a foundation and bed for the ties
may be added. Track may then be laid, and thus allow material to be brought from
any convenient distance by train. But if this expedient be resorted to. it will be
necessary to bed the t ack sufficiently even and sohid to prevent the rails from being
bent or injured in any way.

" 8. These several points are brought to the attention of Mr. Jenni:igs, hut he will
himself determine the best course to be pursued when he bas specially examined each
locality, and become acquainted with the depth of the muskeg ana alt the circum-
stances. In arriving at a decision, Nir. Jennings will take into consideration the
question of haul, for which a price ie provided, and he will see that in no case the
price of earth and haul together (when material is brought by train) shal1 exceed the
price of ballast, as in such cases ballast would probably be the best and cheapest
material with which to form the embankment.

This is theþsection'which I wish to direct your special attention to :
Where muakeg "9. There may be some exceptional case where it may be impossible for the con-permitted to be tractor to procure suitable material for the road-bed, and where it woull be a ver7 greatused spartngly
and In al cases advantage to them and expedite their operations, i they were permitted to use in part
only-the'solid the spon gy mateiial found in muskegs. This shall only be allowed sparingly, and in all
contentg of the cases when used, the solid contents of the spongy matter only is to be paid for. A
apongy matter to log platform (clause 12) must invariably be laid on the surface before any of thebe paid or. muskeg material is deposited, and arrangements must be made to measure the solid

cubic contents in the embankment after the water has had time to drain out of it.
On these conditions as to measurement and payment, and on these only, will the
undersigned approve of the use in any form, of this peculiar material."

Then I gol on to point out that Mr. Jennings should inform the con-
tractors of my decision in the matter, and so forth.

22150. I understand you to suggest in those instructions that the
use of this material would not be approved of by you generally, and
that in special cases where it might seem to be unavoidable,
on account of the extra expense to the contractor if he were obliged
to furnish other material, you would permit it to be nsed upon
the condition that that measurement, or that mode of measurement
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which you suggest, would be acquiesced in by the contractor ?-In
those cases, and in the way described, I would permit it to be used.

22151. But upon the condition that the contractor should be in-
formed first of your decision ?--No ; there was no condition of that
kind.

22152. I understand it is only upon these conditions you would per-
mit it to bu used ; that, in other vords, you withliold your permission
unless those conditions are agreed to ?-Yes ; but the informing of the
contractor was not one of e conditions, buecause it would come to
the knowiedge of the contractor soonler or later, and I was desirous
that the contraetor should know as soon as possible.

22153. But do you not see that you are telling the engineer that
you will not permit the material to be excavated and u:ed unless a
certain mode of measurenent shall afterwards be adopted ?-yes.

22154. Well, how can you attach a condition to the removal of
it which takem place before the mode of measurement is estabished
unless by the consent of the parties ?-I do not comprehend the
question.

22155. 1 understand you to say this in effect: I withhold my consent
to using that mus.keg mat:erial in embankments unless it is to be
measured by the solid contents after conpression: is that, in short, the
substance of your instructions upon that question ?-Yes; I point out
how the material is to be used, and it amounts to this: it is to be
imeasured in embankment so as to aive at the solid contents of the
material, and I say " on these conditions aind payment, and on these
o0nly, will the undersigned " (that is myself) "approve of the use in any
form of this peculiar material."

22156. You are attaching to your permi.sion a condition as to the ex-
cavation ; well, of course, one would think that that would be a con-
dition precedent-that until that coIdi:ion was ascertained or
consented to, or in some way acquieceed in, you would withhold
your consent-that the excavation, in laet, mhould not take pjace until
it was ascertained that that condition would be compliedî with ?-I
said so in so many words.

22157. Then that involves the proposition that the contraetor should
-consent to that condition beforethe remova1, and uniess he did consent
to it that the material should not be renoved ?-He would be stopped
-it he took any other course means woul bu taken to stop him. The
engineer had the power to prevent him taking any other course-I
mean the resident engineer.

22158. Then, if the contractor d'd not consent to that condition, or
was not informed of it beforehand, and proceeded to excavate without
agreeing to it, or without being inflormed of it, he would
not be, according to your own theory, as I take it, subject
to this deduction in the measurement ?-It just amounts to this:
the work would come to a stand. or if' he v:ent on with the work against
the positive instructions of my assistant on the ground, he would not
be paid for the amount lie did; he would get no cortificate for work
done. Mr. Jennings and the other were directed to make no returns
unluss in this way, and I would bave taken very good care to have put
My name to no certificate unless the material was ued in the way
,directed and measured in the way directed.
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contractNo. s. 22159. Did you give any certificates after those instructions to Mr.
Muskeg. Jennings, in which this muskeg material was measured in any other

than your way; you say you would have taken good care not to do so ?
-I do not know, as a matter of tact, whether I did or not. If [ did I
would take it for granted thatMr. Jennings had carried out myinstrue,
tions until I satistied myself that lie did not.

Meanwhile went 22160. Then, in other words, without enquiry, you wouid assume that
to England. your instructions had been carried out, ard that the nuskeg was really

measured in the embankments ?-Now, that it has come to my recollec-
tion, I was directed by the Minister that very year, very soon after I
left this, not on my own pleasure, but oi public business, to proceed
with Sir John Macdonald, Sir Leonard Tilley and Sir Charles Tupper,
to England, and 1 went with them to England, and I did not return
until some time in August, or September, so that I was not at the head
office for some months after these instructions were issiied. When I
returned, I required Io find out what certificates I signed beforeLcould
answer the question. I have no doubt at ail that I took care that no
improper certificates were issued.

Thinks an Order- 22161 Is there anything further on this subject of muskeg material
In.cJounalsln and measurenent, which yon wish to give in evidence ?-No; I simply

y muskeg promised yesterday to produice this letter that I have now produced.
abould beused. It now occurs to me that while I was last in England, an Order-in-

Couneil was passed definirg the way in which thi, muskeg was to be
measured, and to what extent it vas to be employed, and, I believe,
this was conveyed to the gent1c n whose mnames I had already given,
Messrs. Jennings and Caddy, and they have been acting under that
Order-in-Council since theu, I suppose.

uvearny. 22162. When we parted, yesterday, we were considering the com-
Found It imprac- parative cost of exploratory and of instrumental surveys, particularly

°le tause with reference to the eastern section which was the one upon which
to rede lia you were giving evidence : can you now give us further information
surveys, and that upon this question of the comparative cost as to any given lengtb of
ag the cast country ?-Well, I am afraid I cannot give you very saut sfictory infor.
ee ett -rn. mation. I found it irmpracticable to begin and carry on the survey in

that way,'and it being inpractieable, the cost of it was not considered.
It was impracticable for mnote reasons than one. The men that could
miake a survey of that desc iiption were not available: they were not
to be had in the country. Any men that I did know myself that could
do it were then engaged.

Could not getthe 22163. Engaged on instrumental surveys ?-Engagd on other work
toraÅ -- 4-on other lines of railway, or other work. Their services could not

be had, and I had te devise sore other means of getting the required
information, so that the question of the cost of doing it in the way that
you suggest was not considered.

22164. You say that men fit for this exploratory examination of the
country were scarce, and were rot to be had in sufficient numbers to,
enable you to depend upon that system or method at first: is that what
I inderstand ?-Yes. N

22165. Then I suppose you aise imply that if you had sufficient men
at your command you would have followed that course of exploration ?
-If I had been able to spare the time, and if I had been ubiquitous, I
would have done it myself; but L could not do that. I could not have
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Bpared the time. It would have taken a very long time for one indi-
vidual, and I knew of no other men that were thon unemployed who
could do it.

':2166. But I understand you to imply that if the right mon could
have been fodfd you would have adopted this system ?-I would have
employed it to some extent, not to the whole extent. There are some
portions of the country where I think I would have adopted the sanie
course that was adopted.

22167. Which portions do you now allude to ?-I refer more par-
ticularly to the section-the broad blank on the map that thon was-
lying between the River Ottawa and Lake Nipissing, and the northern
bend of Lake Superior, a long distance, some 600 miles.

22168. Now, I understand that you mean that even if you had it in
your power to be ubiquitous, and to have made these surveys by ex-
ploration yourself, you would still have decided upon an instrumental
survey, as was at that time adopted ?-For a very considerable portion
of the country.

22169. Is this the only section you referred to ?- Yes.

22170. Between the River Ottawa and Lake Nipissing to the
northern bond of Lake Superior ?-Yes.

22171. So that irrespective of any surrounding circumstances, you
say that the system adopted was the one which ought to have been
adopted at that time ?-To a large extent in that section.
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22172. In adopting the instrumental method, do you get the in-
formation of as broad a strip of the country as you do by explorations ?
-You get the information of a kind that you require more than the
other. To get the information by explorations, which are commonly
called track surveys, the explorer would, as a rule, follow the water
channele, the rivers and streams. These are all the depressions.-the
natural deprossions of the country, and he would be unable to gain
much knowledge concerning the land between those streams. Byadopting the course I did I went to the core of the diffivulty and got
information in the general direction which it was desirable that the
Une should fbllow.

22173. In adopting the instrumental surveys, do yo get information
upon as broad a strip or area of the country as you do by exploratory
examinations, or track surveys, as you have described them ?
-You get quite as broad, if not broader, because the instru-
mental survey embraces those track surveys and side explora-
tions. If you allow me to draw your• attention to the map
of the country-take any one section-take the section in the neigh-
bourhood of one of those Hudson Bay canoe routes-say the route from
Michipicoton to James Bay: a track survey on that river would give
you very little information that would be useful in projecting a railway.
It would give you information of the country between Lake Superior
and James Bay or intermediate points, but it would give no information
of the country lying ton acres distant to the right and left of that:
lunless you could find a river or navigable stream that was lying in the
general direction you wanted to go you would get very littie informa-
tion indeed. That canoe route that I have just referred to crosses, and
could only cross, the line of the railway at one point, and it was impos-
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SuIrve. sible to say where that point would be at the first otf-go-quite impos-
sible.

22174. I do not think my question was suflicient to draw from you
the information which I intended to ask for : I think I should have
qualified it ?-You spoke vith regard to breadth of country. It would
certainly give you, in the instance I refer to, greater knowledge of the
breadth of the country ; but it was knowledge of the length of the
counitry we wanted more than the breadth.

22175. I will come to what F want afterwards. I am trving to work
out the subject so that I can com.prehend it in.yself: I know that you
are very farmiliar with it. Woald the same time and the same amount
of money enable the Government to obtain the information over as
wide, as broad an area of country by instrumental surveys as by explo-
ratory surveys ?-I think the plan adopted, which embraced instru-
mental surveys as well as explorations gives the desired information
quicker and at less cost than it would have been possible to have done
it with simpler explorations.

witnes says ex- 22176. Do you mean with simpler operations at the beginning, and
ploratoryurvey thon followed by instrumental surveys, or do you mean that a simplerwould neyer have 1-given the Inform- exploration would never have given you the accurate information that
If they o"uld hav" the instrumental survey did ?-Well, I mean both. The explorations
been made. would never give us the information that wo wanted if they could have

been made--if we had the mon to make them. They would have given
us a certain amount of information, but it would not have been satis-
factory. unless a great deal of time had been spent over it, years and
years, and unless the very best description of mon we had for that ser-
vice had been employed.

Knowledge re-
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22177. For the present let us put out of the question the matter of
available mon for tho service, and assume that any amount of available
mon could have been obtained; then the question I ask is this :
whether some information towards the knowledge requisite before the
location of the line could have been acquired over a wider area (I do
not mean length so much as breadth of the country), by what is called
a simple exploration better than by an instrumental survey for the
expenditure of any given time and money ?-In that case it could in
certain sections of the country, but in one of the sections, particularly
between Lake Superior and Ottawa, I still would have had the instru-
mental surveys made.

22178. Thon you mean that in the district or in localities other than
the one yon name, an exploration would have given information of
some kind over a wider area than instrumental surveys; but notwith-
standing that you consider the circumstances in this case exceptional, and
that the instrumental surveys were proper to be adopted ?-Had there
been plenty of time, and had there been a sufficient number of avail-
able men, it would have been advantageous to have employed them in
making explorations with the barometer and micrometer and the
ordinary track surveys, over a wide extent of country between Red
River and Lake Nipigon. and perhaps a little distance to the east of
Lake Nipigon; but I still think that, even under these circumistances, it
would have been advisable to have made an instrumental examination
in the way it was done between the Ottawa and the northern bond of
Lake Superior.
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22179. What is the reason which would take that particular strip
of country out of the ordinary rule : why is it that you think that ought
to be commenced by instrunental surveys rather than this other section
which you say miglit better have beetn first explored ?-There are
several reasons. These track surveys would generally be done by
canoe on the water channe's, and there are no water channels running
in the proper direction, or they are very few indeed in the section of
country to which refèrence is maie. If you examine the map -the
last mal), with all the water channels laid down on it-you will find
that they run generally north and south instead of east and west.

22180. And do you mean that the country cannot bc examined by a
bare exploration except through the water channels or some other
depressions ?-Not very easily.

22181. But with some difficulty ?-With very great difficulty. I
have done it myself, but it is not an easy matter.

22182. Do you mean that it eitails great hardship on the persons
employed ?-Great hardship, and the results are not very satisfactory.

22183. Aithough made with the micrometer and barometer ?-Oh,
you cannot use a micrometer in the woods. It must be an open
cointiy to use a micrometer.

Surveys -.
Charater of
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22184. Were these bare explorations which you recommended to be
made in the winter made through the woods ?-These examinations
were made with facility in the winter on account of the freezing of the
rivers and lakes.

22185. But the rivers and lakes, I understand it, ran in a different The explorations
direction from the line you were exploring ?-The explorations were whilchweremade,
not made in the section of country I speak of. They were made in eat and west of
another section of country. They wore made to the east and west of Lake Nipigon.
Lake Nipigon, not betwen Lake Superior and the Ottawa River.

22186. As to the difficulty of getting men fit for this service Of Meman ft todo
exploration, what are the requisite qualifications of a person for that the work of an
service ?-Well, I should corisider a properly qualified man would be "plorer Whotoul becot eW
one who is qualified to take the position of a chief engineer. to bugier

22187. You think that would be requisite, do you ?-I think so.
22188. Did you direct Mr. loretzky to make some explorations in

the western part of the country ?-Oh, that is another matter alto-
gether.

22189. I understood that you selected him for that work: is that
correct ?-Mr. Horetzky went out as a photographer to begin with.

22190. Was he not employed as an explorer to explore the practica-
bility of cet-tain portions of the country-the neigh bourhood of Peace
River or the Pine River Pass?-I am afraid that will branch off into
another subject which will take a long time to discuss. If you are
anxious to discuss it I am ready.

22191. I understand you to say, for the purpose of t;lis'exploration,
the men fitted for it were few, because no man was fit for it unless he
was fit for a Chief Engineer. That is, as I understand it, the substance
of your evidence on that point. Now I ask yon whether you have not
employed men to do this service who were not fit to be chief engineers?
-1 have frequently been obliged to employ men to do work who were

1661



VL~.MING 1662
Surveys-

Over some por-
tions of the

-eountry there
were simple ex-
ploration parties
at work.
Ail the men ln
eharge of these
parties not fit to

chief egi-
neers.

But these explor-
ations were
branch lines from
an Instrumental

gbase.

floes not remem-
ber a case where
a non-profes-
siona anan bas
ascertalned the

countryfor a
railway.

Explains the
diiieuhy of
getting a man

,capable of
rnaking a simple
4ZO]Pieratlofl.

not the men best fitted for it, frequently because I could get no
other.

22192. But still you considered it advisable to get them to do this
work ?-Sometimes it is necemsary to otnploy mon, bocause-for other
reasons altogether.

22193. Do yon consider ail the men, or any of them whom you
employed to take charge and manage simple explorations, to be up to
the standard which you have made ?-In these explorations ?

22194. Yes ?-Well, there were none employed in the way you speak
of, solely making explorations. They were making simple explorations
as a rule.

22195. I understood you to say that over some portions of this
country, at some seasons of the year, persons were doing notbing but
exploring-that several parties were engaged simply as exploring
partles: 1s that right ?-That 1s right.

22196. Were they ail under the charge of men who were fit to be
chief engineers ?-They were not.

22197. Well, thon, you found it expedient to employ men for explo-
rations who were not up to the standard ?-But the character of the
explorations was quite ditferent. These other explorations that you
refer to were in connection with the instrumental surveys. We bad
the instrumental surveys- as a base to refer the explorations to.

22198. They were branch exaninations ?-Branch examinations.
22199. From a base line ascertained by instrumental survey ?-For

the most part they were branch exa-ninations.
22200. Do you know whether persons who are not in the profession

are sometimes employed as ex)lorers, to ascertain first the feasi-
bility of a country before employing professional men afterwards to
survey it instrumentally ?-Oh, yes; lumbermen, Indians and others,
are sometimes asked to give their opinion about certain portions of
the country they have been through, but it is not always to be impli-
citly relied on. They may give it honestly enough, but they are very
apt to be, and very often are, grossly mistaken.

22201. Does it not sometimes happen that the feasibility of a country
for a railway is ascertained by persons not in the profession at ail,
and is af terwards acted on ?-I da not know that it is. I do not at
this moment remember any case.

22202. In a country where you can use the micrometer and baro-
meter, any person who understood the use of them would be
able to get some information towards establishing the feasibility of a
railway through it ?-Not necessarily.

22203. What would be the difficulty ?-Any one could, in a very
short time, learn the use of a barometer. Any one, in a very short
time, could learn the use of a micrometer. It does not follow at ail
that they would be able to give you any valuable information with
regard to the counitry, because they could use the instruments.

22204. If they could use them and did use them over any par-
ticular portion of the country, would not that give valuable data in
exercising a judgment on the feasibility of the railway ?-It would be
available as far as it went, but that would be ail.
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22205. To what length would it go: would it give the distances
and the heights of the surface of the country ?-A single observation
by means of the micrometer, if accurately executed, would give you
the distance between two points. A number of' observations, unless
they were systematically arranged, might give you very little infor-
mnation. It would have to be done according to certain rules-certain
well understood rules.

Srvey-

22206. Would these rules be difficult to understand by persons of
ordinary intelligence ?-There is nothing difficult about it, but it would
take some little time to acquire sufficient experience. I do not think
you could take any intelligent man and make him fitted to make these
explorations at very short nbtice. These explorations that you refer
to are the sort of explorations that are made very largely by the Geolo-
gical Survey-by Mr. Selwyn, by Prof. Bell, by Dr. Dawson and
one or two others. These are not only mon of very great intelligence,
but of considerable experience.

22207. In ascertaining the nature of the country and the feasibility Most direct Un.
-of a railway-between Nipissing and Nipigon, for instance-was it a long way back
necessary to go far from the frontier ?-That is exactly what i wanted from thé lake.
to find out by the examination. I wanted to find out how close to a
-direct lino w~e could get a railway, and the most direct line was a long
way back of the lake.

22208. Could you ascertain that, as regards the depth of the country
between the frontier and the line, better by an instrumental survey
rurning principally easterly and westerly than by explorations running
principally northerly and southerly ?-Much botter, much cheaper and
mnuch quicker.

22209. To what depth do you think you obtained information of the
nature of the country by the instrumental survey adopted ?-J could
hardly say. To a considerable depth, some places fifty miles-a breadth
of fifty miles.

22210. On an average what would the depth be ?-I can hardly say. Considerable
It depends upon information that I have not at my finger ends now, eg hof c°nn-
but, taken with the explorations, a considerable breadth of country was
examined. These examinations took place perhaps 120 miles away
back of the Georgian Bay, and a lesser distance back of Lake Superior
-150 miles back of Georgian Bay.

22211. I understand the course which was followed in making this course onlowed
instrumental survey was, that the parties would proceed to some point strurental sur-
inland, a considerable distance from the frontier, and then pursue their vQartIe-P
investigation easterly and vesterly : is that the nature of the work? poinland and
-Yes. investtgated east

and west.
22212. 8o that, in effect, you obtained instrumental information

upon a lino a long w y inland and far from the frontier, but running
ea8terly and westerly in the general lino of the railway ?-iRnnning in
the desired direction. One party would proceed up the Richipicoton
River, and I should say to you the number of points where the interior
of the country was accessible were extremely limited. The Miehipi-
COton River was one of them, and we sent more than one of our parties
#p the Michipicoton River, with instructions to examine to the right
JInd left, and penetrate the forest towards the Ottawa in a certain
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Survey. general given direction, sr that they might come Out or meet another
party from the Ottawa midway.

22213. In dovising the methol of surveys, at the begiiining of this
undertaking in 1871, I uiderstand you to say that it was a matter of
great iIgency in your opinion, and aCcording to the information you
received ; did that induce y u to adopt the operations without aiy
great consideration as to the comparative cost of different kinds of
expeditions ?-I think I nav say yes to that question. First of all, t
consider ed what sort of examination vas nerded- what sort of examina-
tion was practicable under all the circuinstances. Thon I went to
work to carry out that examination, not regardless of cost, but with the
primary object in view of getting the most satisfactory results with the
least possible delay.

May have Com- 22214. Did the cost of the different expeditions or methods of opera-
dia ret seo, tion enter into your consideration so far as to make you compare the
but cannot say to relative cost of different kinds of expeditions ?-I may have conpared
what extent, as
hea onsdered the them in my own mind, and no doubt I did think over it very seriously,
costasecondary but I cannot positively iay to what extent, nor can I produce any
consideration. calculations as to the cost of the different metbods.

22215. Did you consider that the cost of the operations was a mat-
ter of secondary consideration ?-I did.

22216. And that the main object was to ascertain, as early as pos-
sible, the information which would enable you to locate a lino ?-The
main object was to get the information desired by the Government.

22217. Whieh was to locate a lino, as I understand you ?-Which
was, first, to ascertain if a hue was practicable ; second, where it should
go, and in due time to locate the line.

222i8. The final object was to locate the line ?-In the fewest
possible words to establish a lino of railway from the one side of the
country to the other.

Finds from a 21219. Is there anything further connected with this eastern or
Sape rbefore hilmalie®6th April, wooded section, and connected with the surveys, which you wish to add

1877, that between to your evidence ?-1 do not know that there is. I see by a paper
Redivera and before me, that has been prepared evidently with some care, dated 16th
plr°atoryauveys April, 1877-prepared for the purpose, I think, of informing either the
nearly 10,000 Senate or House of Commons-that although instrumental surveys
miles. were made through that country, between the valley of the Ottawa

and Red River, to a cousiderable extent, exploratory or track surveys
were by no means neglected. I find that a total mileage of very
nearly 10,000 miles of track surveys were maie between the valley of
the Ottawa and Red River from first to last.

BURPE. T. R. BURPE's examination continued:
Purehame of By the Chairnan

"tacts Nos. 22220. I think you said that you had charge of the correspondence
between Mr. Fleming and other parties during the time that he was
Engineer-in-Chief, or after you became connected with the Department ?
-Yes, I had.
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22221. Have you searched for any letters or copies of letters from "-11.
Mr Fleming to Mr. Sandberg on the subject of be rails purchase ?- The firatietter
Yes; I have searcihed through the books. The first letter I find is in from Sandberg to
November, 1874, after the purchase of the steel rails. the dateofpur-

22222. That is after the tenders had been recoivel ?-Afier the con- îa*ls e

tract was let.
22223. You find nrne before that from Mr Fleming to Mr. Satndberr ?

-None before. All our correspondence up to the lst of January, lz74,
was destroyed by fire.

SANDFoRD FLEMING's examination continued: FLEMING.

By the Chairman :
22224. You have heard the question which was asked Mir. Burpe on

the subject of the correspondence from y,)u to Mr. Sandberg: could
you say whether thore was any such correspondence ?-I am as certain
as I am of anything that there was correspondence.

22225. From you to him?-From Mr. Sandbeorg to me.

22226. I am asking whether there was any letter from you to him ? Recelved .several
-I received several letters from Mr. Sandberg--more lotters than I saleerf
think I answered. I probably acknowledged the receipt of two or
three at one time, having a great deal else to attend to, and not much
more than the acknowledgment. Indeed, i would occasionally let
them accumilate, but I have a distinct recollection of receiving the
letters referred to, and I am as clear on that point as I am of any-
thing.

2.227. It is not with respect to any doubt of that I am asking the Sandberg's infor.
question : the letters from you to Mr. Sandberg, as 1 understand you ar voln-
to intimate, would be in answer to some from him to you, not asking
him to write to you ?-I think the information was voluntary on his
part: I did not ask him at all.

22228. He voluntarily made the suggestion to you ?--He volunteered
the information. As to the non-appearance of the letters, I stated
yesterday that possibly I handed the letters to Mr. Mackenzie.

22229. That is, the letters from him to you ?-Yes. There would be
no record of them in the head office. I probably would bie away ail
summer and they might have been received by me in my absence from
Ottawa.

22230. Will you please explain the system of surveys in British surveys, B.
Columbia, if there is any distinction between the cour-e adopted there
and that of the eastern section, or if there is any other explanation that
you think proper to give in connection with it ?-I will have to refer to
the instructions and telegrams and various documents bearing on that
branch of the subject, and I may be a little tedious. Ilowever, I will
endeavour to be as short as possible. With regard to the mode of pro-
ceeding with the work of the survey in British Columbia, which began
about ten years ago, I confess that at the time Iwas very greatly puzzled.
I had never been in that country, and the country is one in respect of
which it ls very difficult to form a proper idea with regai d to its
character, even after reading the very best description of it. Our
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Murveys, D.O.
- operations had to be condu c-ed in remote parts of the pi .uee which

had not been visited by peopiv-by travellers-who left a r ec-or d behind
them, because I endeavoured to get all the information, I could from

Gathered infor- every source. I gathered nuch valuable information Iatiieuiarly with

ionroapt. regard to the country eat of the Rocky Monntains, and in the Rocky
Pamser, Dr. Ray, Mountains, from the reports of Capt. Palliser, espeeiliy respecting
Milton and
Chead"e. Von- some of the southern pa-ses throuth these mountains ; from the
versed with journals of Dr. Ray, Milton and Cheadle, and others, I learned about the
Truteh, learnedPaseconoth
that oaePans Yellow Head Pass and other sections of the country. I had the benefit
Miud Veiltow of a personal interview with the Hon. Mr. Trutch, subsequently
H9-ad Paqs fur-
nished the most Lieuten ant-Governor of British Columbia, and who, although ho him-

"acesinto self had never been in the mountains, knew a great deal about British
British Columbia Columbia, perhaps as much as any other man. I thus entleavoured to

gather generally froin every source all the information that I could,
'anid I learned that at two points, namely Howse Pass and Yellow eload
Pass, the most promising entrances into British Columbia through the
Rocky Mountains from the east was offerod tbrough ) one or other of
those passes. I had nu conception then that obstacles barred the direct
way to the Pacifie Ocean to the west of the Rocky Mountains, even
mote formidable and vastly more difficult to dvercome than the Rocky
Mountains themselves afterwards proved. I was at a great loss to find
engineers whom I considered qualified to make the necessary examina-
tion. There were a num ber ( gentlemen in British Columbia whom
it was Jeemed advisable, for reasons tihat will be understood, to employ.

Feveral genfle- 2:231. You mean for their engineering abilities, I suppose ?-No
men tii irlttQhen Z

Columb a whom for political reasons. These gentlemen were utknown to me I never
he employed on even heard their names before, and I personally knew nothing of thoir
other than engi- n ~ -O<~

eeringgrounds. qualifications. I heard of one gentleman, however, whom I had known
many years ago, and I was informed that he had spent much of his
subsequent life in British Columbia in making exvlorations and in
forming trails and making roads, that ho was thmiliar with the
Mountainous districts, and particularly those adjoinind the Columbia
iiver to the west of Ilowso Pass, and that ho was well qualified to
carry out with expedition and success any examination required in that

Obtained au- quarter. I obtained the authority of the MiniFter to engage that gentle-
thority toempioy man, Mr. Moberly, and I placed in his hands the duty of finding out
directe hun all the particulars respecting llowse Pass as a route f îr the lailway. I

aout outal lkewise succeeded in securing the services of Mr. Roderiek MLeonnan,
Pass. who, I believe, was well qualitied to niako an examination in a rough

country. I knew him to be a man of energy a;nd ability, and of con-
Placed the exa- siderable experience. I placed the examination of Y ellow Hoad Pass
Ye Y Head and its approaches in Mr. MvLonnan's hands. Another gentleman,
Paus In McLen- Mr. John Trutch, residing in British Columbia, a brother of the late
nan's hands. Z

John Trutch was Lieutenant-Governor, was likcwise appointed, and placed in charge of
In charge of dts- a district extonding fi-on the Lower Fraser to Kamloops and
tmltfomLw-r Shuswap Lake. These three gentlemen were appointed district
Fraser to Kam- .gap

loops and Shus- engineers, and were placed on an equal footing as such. Mr. George
wap mke. Watt, a gentleman whom I had notpreviously known, was appointed

to lead the commissariat department, to conttrol and account for the
expenditure. It was the wish of the (Government that these
three district engineers should fill up their surveying staff, as far

Four others sent as possible, from residents of British Columbia. As a matter of

oOttaw fact, only four other engineering gentlemen were sent fromn this side,
Rbaunme,treland and one of them really belonged to British Columbia. Their names
and Dickey. were Messrs Mahood, Rhéaume, Irelaind and Dickey. These four were

1666FLEMING



sure.ys, Do
appointed under the authority of Sir George Cartier. The first men-
tioned, Mr. Mahood, had previously been connected with explora-
tions in British Columbia. He was a stranger to me. In connection
with the commissariat branch of the survey, another gentleman, Mr.
Sherwood Hall, was appointed. lie also was a stranger to me. Mr.
Moberly was selected to make an examination of the country lying
between the Kootanie Plain, east of Howse Pass, and Shuswap
Lake, to the east of Kamloops. I should mention here that ho had pro-
viously informed me that he was familiar witli the country easterly
from Shuswap Lake, and had, in fact, discovered a favourable route
for a railway through what is known as the Gold range, which lies
between Shuswap Lake and the Columbia River. The point which
I myself had most doubt about was ut and near llowse Pass, although
it was considered desirable to confirm the statement made by Mr.
Moberly with respect to the Eagle Pass.

22432. That is the pass which you thought he had discovered ?-Yes;
the path through the Gold range. I directed him accordingly to pro-
ceed with all possible despatch to Ilowse Pass and test the matter by
actual survey. I further directed him, in order to save time, to detail
a portion of his staff to begin an instrumental examination between
Shuswap Lake and the Columbia River.

22233. Through the Eagle Pass?-Through the Eagle Pass; and I
requested hin to make every possible exertion o form a junction
between Howse Pass and Shuswap Lake e elose of the
season. Mr. MeLennan was similarly directed to cross the mountains
from the west by the Yellow Head Pass, and make an instrumentai
examination of the pass and its approaches on either side, so that we
would secure the data to make a proper comparison between lowso
and Yellow Heaid Pass as soon as it was possible to do it.

222d4. Could you say from what point ea"h of these enginaeers was Directions to
to begin his instrumental examination ?-Yes. Mr. Moberly was to Moberly, MeLon-
begin his instrumental examination at Koolanie Plain. Mr. McLennan nan and Trteh.

was to begin, if I remember his instructions distinctly, this side of
Yellow llead Pass, after having passed through it and explored it.
Mr. John Ti'utch was directed to examine the district lying between
Shuswap Lake, and the Lower Fraser, a section which is to a large
extent common to the two routes across the Rocky Mountains, the one
by Howse Pass. and the other by Yellow lead Pass. These three
gentlemen were left entirely to their own discretion. witi respect to
the strength of their parties, the arrangement of their staif, and
almost everything else. My instructions were very general. It is
quite a mistake to suppose, as maty be inferred from some of the evi-
dence I see by this Commission, that they were debarred from making
any but instrumental surveys. They were enjoined, in the first place, to
make a general examination in advance, and I woild like to read you
a portion of the instructions which fortunately 1 have with me. The
instructions to Mr. Trutch and others were similar:

" You will commence the survey in this district by making a general examinationof the country, in order to ascertain where it would be most advisable to make the
survey.''
Both Mr. Moberly and Mr. McLennan were expected to gain a
general and ful knowledge of their whole districts, before any instru-
mental work was attempted ; and in view of this they were instructed.

ýto begin with the instrumental work at the remote end.
45½*
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22235. The enstern end ?-Yes; the remote eastern end, in order that
theywould have an opportunity ofbecoming familiar, in the first place,
witli the features of the country over which the route was projected.

Instructions
general. Left
nearl ail to their
own dseretion.

Letter of 14th
June, 1871, to
NcLennan.

mowne Pu«a.
Instructions to
moberly.

22236. They would then be going over the ground a second time by
their instrumental examination ?-By their instrumental examination.
My instructions to these gentlemen, both verbal and written, were
general. I purposely left îearly all to their own discretion, merely
pointing out the locality of the respective surveys, and the character
of the information desired. I felt it would be a mistake to tie them in
any way by rigid instructions, and that it was much botter to leave to
their own good sense ail matters of detail, and allow them, in their own
way, to bring the examination to a suceessful issue with the least
possible delay; and if proof of that is needed, I would liko to read
the instructions to the three gentlemen, or a portion of them. It
may not take many minutes to read one or two paragraphs.

22237. Read ?-It is addressed to Mr. MeLennan, 14th June, 1871:
"SIR,-The Government having determined to commence an exploratory survey for

a line ol railway throngh Canada to the Pacific coast, have appointed you upon my
recommendation to take charge of the surveys and explorations to the district Une to
the west of Jasper House, latitude 53 degrees, 12 minutes and 15 seconds. You will com-
mence the survey of this district bymeans of one or more parties to be placed under
your directions, one of these to commen ce work at Jasper Bouse, said to be 3,372 feet
above the sea, and endeavour to find the most practicable line for a railway from that
point in a southerly direction towards Henry House, and thence through the Yellow
lead or Leather Passin a westerly direction to Tête Jaune Cache. You will also
have a general examination made of the country lying between Tête Jaune Cache
and the eastern end of Quesnelle Lake, or the northern end of Clearwater Lake,
with a view of ascertaining whether it would be advisable to attempt a location of
the Une through that country. This exploration ought also to enahle you to form an
opinion as to whether there is a likelihood of its being possible to find a practicable
line southwards from the Leather Pass to the waters of either the Thompson or
Columbia Rivers. On the examination demonstrating the practicability of all these
routés, you will then direct the exploration to the westward with a view of tinding
the most direct practicable route for a railway from Tête Jaune Cache to Quesnelle
mouth.-"

22238. That would be crossing the Cariboo range ?--Yes.
"Should you not succeed in finding such a line throngh the mountains about Cari-
boo, you will have to endeavour to find a location by following the waters of the
Fraser River generally from Tête Jaune Cache."

I refer to the general instructions, and I mention that-
"George Watt has been appointed commissariat officer for the survey in British
Columbia, with whom you will therefore confer and arrange for procuring and for-
warding supplies, and financial arrangements generally."

I need not read any more, though I should be happy to read the
whole of it. Now i will read a few paragraphs from the instructions
to Mr. Walter Moberly. After pointing out the general direction of
the survey from Kootanie Plain to Shuswap Lake, I go on as fol-
lows:-

"As the season favourable for exploration in that section will be considerably
advanced by the time you arrive there, it would be perhaps desirable that you com-
mence work at the Kootanie Plain end of your district"--

22239. The Kootanie Plain is east of Howse Pass ?-It is east of
Howse Puas-
"In order that you may be working towards the base of supplies as the season
advances, but on this point you must, to some extent, be guided by circumstances and
the experience you have already gained in that country In the event of your com-
mencing operations at the Kootanie Plain, you will be careful to select a starting
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point where the country presents as favourable a prospect as nossible for the location Howe Pass.
of the raiway, and where such reference3 takes, bench marks, &c , as you establish,
will be most easily fuund by any exploring party going from the east, who may be in
search of them."-

I should state, by way of parenthesis, I had taken means to have the
exploration from Fort Garry to the Mountains, or one of them, ter-
minate at Kootanie, Plain-
"Should it be found. however, more desirable to begin at some other point in the
district, you will, upor arriving at the Kootanie Plains, first, carefully examine and
see if any sich marks have been established by a party from the east. If so you will
close your work on them. and, if not, you will act as directed in the general in-
structions. Taking for graited that you began at the place first indicated, it
would be yuur duty to try and find a practicable route for the railway
through flowse Pass to the valley of the Columbia River, in as direct a line as
practicable to the western end of your district. Should you fail to find a passage
through the Selkirk range of nouota;ns, you wili follow the valley of the Columbia
River until you can cross ihe Gold range of mountains througn the Eagle Pass disco-
vered by youise-If on a former occasion. You will begin the survey of this district
by means of two fully appointed surveying parties to be placed under your direction,
one ot these Io begin, as already indicated, on the eastern side of the Howse Pass, the
other to begin at Shuswap Lake and to work easterly through the Eagle Pass.
You will make every possible exertion to form a junction between the two parties
before the close of the season."

22240. When you speak of' two fully equipped surveying parties, do
you mean for instrumental sur-vey ?-For instrumental work ; yes. I
wanted to have doinite information about these passes. They were
explored before. They were explored before by Palliser's expedition.
When I said they were explored, the Hlowe Pass was explored before;
the Eagle Pass was explored by Mr. Mobel ]y himself.

22241. Through these particular passes the feasibility of the railway,
as you considered, had been established, and you prepared these two
parties for rnaking a closer and more accurate examination, in order
to get profiles if necessary ?-So as to make a comparison between the
two passes, the two leading entrances into British Columbia, the
Yellow Head and Howse.

22242. Then the country within the bend of the Columbia River
was the principal portion not yet examined ?-It was the principal
portion that bad not been yet examined, but I knew perfectly well a prac-
ticable line of railway could be found along the bank of the river. I
instructed them to try and find a passage across the Selkirk range, and
in the event of not finding such a passage it would be necessary to
follow the Columbia River. I must trouble you with some more read-
ing, because 1 wish to explain to you that everything was done that I
could do to secure satisfactory resuits. I sent a number of letters to
George Watt, the commissariat officer, pointing out what his duties
were, and directing him to control the expenditure as much as he
possibly could. I aiso sent a letter to lis Excellency the Hon. Anthony
Musgrave, Governor of British Columbia, which [ see here, and which
I have not read probably since it was written. t is not very long. It
is dated 24th June, and is as fbllows:-

481a,-The Government of Canada having appointed me Engineer-in- Ch;ef of the
Canadian Pacific Railway, with insti uctions to proceed with an exploratory survey
with as little delay as possibi-, over the whole country bt ween this place and the
Pacific Ocean, L ventured to telegraph you somne time ago for the nampes of those
engineers and surveyors in British Columbia who would be available tor the survey,
it being consiltered desirable to enploy as many as !'oissible of those who reside in
that colony. I received your reply. reported the names to the Government and
received authority to employ the gentlemen whom you mention. For thA present, the
survey in British Columbia will be divided into three districts, under tbree district
engineers. I have selected to fill these offices: Mesars. Johu Trutch, R McLennan

To begin survey
by two fully
equIped survey

artes toe xplore
owePage ma&I

Eagle Pa«a.

Instructed them
to try and flnd a
pasge acroa
these grk ranM.

Sent to Watt
directlng hlm te
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Letter to Gover-.
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and Walter Moberly, and i have requested that these gentlemen submit to you their
instructions so ibat you may be fullyinformed with regard to all proposed operations.
Other gentlemen in British Columbia will be employed under the district engineers-
1 hope, myself, to visit British Columbia about the middle of August.

"I have the honour to be, &c."

The work went on, I had no means of communicating with the parties
examining the routes to the Yellow lead and Howse Passes after they
left. So soon as definite information was received, the merits of the
two routes were carefully weighed. Tho result of the coniparisoi we-
were enabled to make is given in My report of April, 1872, and I would
just refer to one or two paragraphs :

" With regard to the survey between the Rocky Mountains and the Pacific coast,.
although a great deal still remains to be done, material progress bas, undoubtedly,.
been made.

"A very favourable line for a railway bas been found through the Gold range by the
Eagl1e Pass, extending from Little Dalles, on the Columbia River, to Great Shuswap
Lak e, and an instrumental survey ha- been completed from the foot of the last named
lake to Hope, on the Lower Fraser River. The general engineering features of the
approaches to Howse Pass bave also been ascertained

"The surveying expedition whigh left Victoria on the 20th July to find a moder-
ately direct line trom Quesuelle Mouth, through the Cariboo country to Tête Jaune
Cache, bas failed in its object. The lowest pass discovered through the Selkirk
range, althougi about 1,000 feet lower tban the mountains adjoining, is reported to be
at such an elevation that the ground falls on one side 1,600 feet in five miles, and on
the other 2,300 feet in about six miles, thus proving the pass impracticable for a rail-
way, unless with a tunnel at an enormous cost."

22243. Now, before we leave that point, I understand that to be the
route travelled by Mr. Moberly on bis way to Ilowse Pass with one
of those surveying parties ?-I am not sure that he personally travelled
it. I do not think it is on the line of travel.

22244. Do vou understand that this information which you are now
describing in that report, was obtained by Mr. Moberly's party ?-Yes.,

22245. At that time ?-Yes.
22246. One of those surveying parties that he took with him ?-One

of the exploring parties.
22247. Theni, before we leave that, do I understand that that par-

ticular feature of your report is based upon information obtained by a
bare explori ng party ?-With regard to the Selkirk range ?

22248. The feasibility of a line across the Selkirk range ?-Yes.
22249. Was it established by an exploring party ?-Yes. I continue

to read :
"A favourable pass from the North Fraser River, in the neighbourhood of Tête

Jaune Cache to the north branch of the Thompson River, bas been found.
" According to the information received, this will admit of a line being constructed

from Yellow Head Pass to Kamloopg, with grades not exceeding fifty feet per mile.
Favourable "The fortunate discovery of a practicable line with grades so lavonrable, between

srads between Kamloops and the summit of tie Rocky Mountains, via the North Thcmpson and
the sumitofthe Yellow Head Piss together with information received from tbe expedition, which
Bocky Mountains examined the country on the eastern slope of the mountains, led to the abandonmüent
«iaNorth Thomp- of all furtber work on the suivey via Howse Pass.non and Yellow "Kamloops is an importaint point on the line which was being surveyed from New
Mead Pa@ led to Westminster through the Eagle Pars to Howse Pass. The distance from Kamloops.abandonmeîît of to a common point near Edmonton House, is not greater by the North Thompson and1Uows.~ I'aàso.
(Report of 1872, Yellow Head Pass, than it is by Eagle and Howse Pass, while all information goes to
pp. 10 and 11.) show that a very much better and less costly line eau be had by the former than by

the latter route.
" Th:s led to the adoption by the Goverument on the 2nd inst, of the Yellow Head

Pass as the gate to British Columbia from the east.
" The next important consideration is the establishment of the railway route froum

Tête Jaune Cache to the Pacific coast."
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I read this paragraph in order to show that at least one important step
had becn made by the operations of the survey up to that time, and that
the survey itself was simplified and the expense reduced.

22250. Upon that question I should like to get some further answers
from you, before we proceed to any other branch of the subject: I
gather from what you have read and said, that the objeet of
this first season's operations was to ascertain the comparative merits or
feasibility of two lines from a common point about Kamloops, one
going through the lowse Pass and the other through the Yellow Head
Pass ?-Yes, to a large extent.

22251. In what respect is it not correct ?-In this respect: we had While Howse
another object in view. We had the question of reuching the Pacifie onal ourrard
coast at points other than Burrard Intet. According to the map, it Yellow

Head Com-
will be seen that while Howse Pass conmands Burrard Inlet and ofly manded every
Burrard Inlet, Yellow lead Pass itself commands not only Burrard terminus on the

Inlet but every other point en the coast that was then projected as a the tiie.
terminus.

22252. If some point on the Pacifie coast, to the north of Burrard
Inlet, haîd heei the terminus, there would be less necessity for survey-
ing the line that Mr. Moberly took than if Burrard Inlet should be the>
selected terminus, would it not ?-Had it been deter-mined to go to ai.y
of the points north of Burrard Inlet, with the exception of Howe Sound,
there would be no necessity of making an examination of Howse Pass.

22253. Then the most favourable view to take of the necessity of the
Moberly operations would depend on the Burrard Inflet as a terminus ?
-Entirely.

22254. Thon, taking that view of it so as to give his operations the
benetit of the greatest argument in their fivour, 1 understand from what
you have said and read that the object of this expedition by Mr.
Moberly was to ascertain wbether the Hlowse Pass, which was known
to be a feasible one, and the Eagle Pass which was considered to be a
feasible one, could be utilized by making a lino as directly as possible
between them ?-Yes ; that was the object.

22255. That is the main object ?-Yes.

22256. That was ascertained, I understand, by a bare exploring
party ?-The feasibility was ascertained.

22257. By a bare exploring party ?-Well, the probability of the
lino was ascertained. We bad no knowledge, or nr, sufficient know-
ledge, of the approach to Howse Pass fromn the western aide.

22258. In your report you have said, in April, 1872, that it was object of Mober-
ascertained that that particular pass through the Selkirk range was l'ys expedition.
an impracticable one for a railway unless by a tunnel at an enormous
cost ?-That is another thing altogether.

22259. Is that right ?-Yes.
22260. That fact, whieh I understand was the turning point in the

usefuiness of that particular expedition---No; pardon me for inter.
rupting you.

22261. That particular fact which I understand to be the turning
point in the usefulness of that expedition was ascertained by a simple
exploring party ?-That was not the turning point; that was simply
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one of the features of the route. We wanted to discover whether or
not a more direct line between Howse Pass and Eagle Pass than going
round by the Columbia River and Boat Encampment.

22262. Exactly: that is as I understand the object of the expedi-
tion ?-But that is not the turning point. The turning point, as I
understand, was at Howse Pass itself-the principal turning point.

Instrumental 22263. Did you not decide, or did not the Government decide, uponexamination of the merit of the route to be adopted, and which was to be through theHlowse Pas T lo as
conbinedwith Yellow Head Pass, without a close examination of Howse Pass ?-No;
the knowledge of we had a measurement of Iowse Pass--we had an instrumental exam-the difficulty of
getting through ination of lHowse Pass.
the Selkirk range
led to the 22264. Was that what led to the adoption of Yellow Head Pass ?-
Yelfow°ed. In part, and we had also information respecting the non-existence of a

pass through the Selkirk range.
22265. Is not that the turning point in the question -the difficulty

of getting through the Selkirk range : was not that the main fact
established by the Moberly operations of that season ?-No.

22266. What was the main fact ?-I had very little hope of getting
through the Selkirk range when we started the surveys.

23267. Well, what was the main fact ?-It was a comparison of the
respective merits of the two passes --Yellow Head and Howse-and we
were enabled to do that by the surveys that were made, imperfect as
they were.

22268. Am I right or wrong in supposing this : that the Howse Pass
would have been abandoned even if it had been better than the Yellow
Iead Pass, because of this difficulty ascertained in the Selkirk range?
-I do not think so; I think you are wrong. I think it would have kept
the question open and put us to the expense of making further sur-
veys in that direction.

22269. In one of the extracts from your report of 1872 which you
have read, you say:

"<The lowest paso discovered through the Selkirk range, altbough about 1,000
feet lower than the mountains adjoining, is reported to be at such an elevation that the
ground falls on one side 1,600 feet in five miles, and on the other 2,300 feet in about
lix miles, thus proving the pass impracticable for a railway, unless with a tunnel at
an enormous cost."

Now, in the face of that obstacle, do you say that Howse Pass,
if it had been equal in merits to Yellow Head Pass, would have
been adopted ? -I simnply say that that itself was not sufficient to settle
the question as to which pass was the best. The Howse Pass lino was
not rendered impracticable by that ; it was simply rendered a longer
line.

22270. You mean by going by the Columbia River ?-Yes.
22271. Round the bond ?-Yes.

Moberly's profile
ehowed a very
dfticultapproa.h
to Ilowne paBns.

22272. That would have been about 175 miles instead of a line
across it at seventy-five miles ?-Possibly about that. Then there were
other matters that entered into the comparison. There would be the
nature of the ascent to the Howse Pass from the Columbia River. The
pi otile which Mr. Moberly sent me and which was made, as I was
informed and believe, from actual instrumental surveys, showed me a
very difficult section of railway, and I was enabled to compare that
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-with the approaches to the Yellow Head Pass before reeommending
the Government to adopt one or the other.

22273. WelI was not the difficulty which was found in the way of a
railway through the lowse Pass that difficulty which you have
deseribed here as proving the impracticability of a route through the
Selkirk range: was not that the main obstacle ?-No, I do not think so.
That was one of the obstacles. I never was very sanguine of getting
a pass through that way. From the first I thought it would be neces-
sary to follow the Columbia River to the Boat Incampment and
from the Boat Encampnent to the Eagle Pass.

22274. This difficulty whieh you say was a very serious one,
and which might weigh very much in the decision as to which
route to take, was discovered without instrumental surveys ?
-Without instrumental survevs. Before Mr. Uoberly went there at Had a passage
ail, I knew that there was every probability of finding a probable tho"ugu de
route from Kootanie Plain to Shuswap Lake-not across the Selkirk Selkirk range the
range, but across by Howse Pass-the Blaeberry River and Columbia passto 13urrard
River to the Boat Encampment, Boat Encampmnent to Little Dalles, Inetwould have

and thence across by Eagle Pass to Shuswap Lake. Had we got a shorter than that
passage through tbe Selkirk range it would have rendered the route te Yeleow

by Howse Pass to Burrard Inlet much shorter if not more favourable.

22275. Before leaving this matter of the crossing of the Selkirk
range I would like to ask whether the crossing it in the way which
you have suggested was not considered to be much more advantageous
than going round the bend by the Boat Enoampment ?-We did not
know. If it had been a practicable line, it would, of course, have been
very much more favourable, it would have shortened the distance
seventy-five or eighty or more miles.

' 2276. That was one of the objects to be ascertained, whether it was
feasible ?-That was one of the objects, but not the main object. The
main object was to get information with regard to the Howse Pass, the
Eagie Pass and intervening country by the Columbia. As I said before,
I had very little hope of gaining the information I required. So as soon
as the Government decided to adopt the Yellow ead Pas-, and aban-
don ail further expenditure on the survey of the Howse Pass, I wrote
to Mr. McLennan, thon on his way to British Columbia, a letter whioh
I shall read. It was dated the same day that the Yellow iead Pass
was adopted, the 2nd of April 1872:

SR. McLEnNN, Esq., Toronto, Letter to McLen-
" MY DEAR Si,-I enclose a copy of a telegram which I have this day sent to an informing

Lient.-Governor Trutch. You will see from this that the Government bas decided to hlm or the
abandon all the surveys in connection with the Howse Pass,and to adopt Yellow Head Goverument In
Paso as the gateway from the east to British Columbia. The information resulting favour of YeIIew
from the surveys made by youreelf and Mr. Moberly bas been such as to justify this nee Pass
decision. Kamloops, on the line to New Westminster, it is found, can be easier
reached by Yellow Head Pass than Howse Pass trom the longitude of Fort Edmonton.
The distance is, as near as possible, the same one way as the other, ani the measure-
ments made establish the question of gradients, without a doubt, in favour of the
Yellow Head Paes route. Of course, if New Westminster can be reached easiest by
the Yellow Head Pass, every other point in British Columbia north of it can be stili
easier reached. This is so far satisfactory, it will enable us to concentrate our effort.
on one route east ut Tête Jaune Cache, and make Tête Jaune Cache a common
point for all Unes running towards the west"-

Now this is the point to which I wish to draw your attention-
" We must utilize the supplies taken in by Mr. Moberly, and I think this can be

best done by moving them to Boat Encampment, and thence by Canoe River to the
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neighbourhood of Albreda or Cranberry Lakes, or by the Athabaska Pass to Henry
Hôous. I have pointed out in this telegranm where the parties uner Mr. Moberl- and
Mr. Trutch should operate, namely, between Kamloops, Cranberry Lake and fasper
House. This wili leave your parties free to take up the survey on the most direct
route that can be found between Tête Jaune Cache and Bute Iulet. I trust the
exploration hetween Quesnelle Lake and the N orth Thompson wilil prove a success ; if so
you will follow it up towards Bute lulet. Should there be no opening through the moun-
tains nearer than Kamloops, you mudt then endeav.>ur to ascertain the practicability of
the line by Bonaparte River. I bope, however, if you fail to get through to the
Quesnelle Lake from the North Thompson, you will be able to get through by Tran-
quille Lake, and Lake la Hache. Vw ill you mention to the Lieut.-Governor that I
regret very much that I cannot at once go to British Columbia myself The Govern-
mient is now arranging, however, to secure the services of a gentleman totake general
charge of all the surveys in British Columbia during my absence, and who will
probably leave in a couple of weeks. He will take with him a suflicient number of
assistants to make special surveys in the neighbourhood of Valdes Island with a view
to bridging, and will himself take charge of the coast survey. He bas now linished
another engagement, and will proceed to British Columbia with as little delay as
possible. I may mnake arrangements to start overland for British Columbia in June,
and will probably reach Jasper House about the middle of August."

On the saine lay I sent the following telegram to Lieut.-Governor
Trutch:-

Telegram to
Trutch announe-
ing the choiee of
Yellow Head
Pas and giving
directions.

" To Lieut.-Governor TRUTCH, Victoria, 8.C.:
"OTTAwA, April 2ud, 1872.

" Information received from surveys shows that Kamloops can be eamier reached
from Edmonton by Yellow Head than by Howse Pass. Goveroment has adopted
Yellow Head Pass. Moberly's parties and supplies to be moved north by Canoe
River or Athabaska Pass One party will survey from Henry House towards Jasper
and Edmonton, the other between Cranberry Lake and Henry Honue. John Trutch's
parties will survey between Kanloops and Cranberry Lake, leaving Lower Fraser
until later. McLennan's parues to find most direct route from above surveys to Tatia
Lake and Bute Inlet. Special survey and soundings will be made at Valdes Islands
with a view to bridging. McLennan en route."

To this Mr. Trutch replied as follows:-
" VICTORIA, April 5th, 1872.

Truteh to Flem-/ 1 'aI Yours dated yesterday received, and accordingly Trutch's two> parties now at
Ing deseribing LI- , directed to commence immediately at Kamloops. 'Moberly's party T tohawsurvey were 1rýturn by Kamloops to work from Cranberry Lake, and Moberly a new party todlaposed, &c. proceed hence by Kamloops to work ea4ward from Hlenry Huse. Moberly will

rejoin party S and take them through How.e Pass to reach Edmiontn about Ist July.
To convey parties and supplies [y Athaba-ka Pass to Henry House would take
longer to make trail tbroughout tiom Biaelberry River. Moberly awaits your approval
of above arrangement.

" J. W. T RUT CH."

I, thereupon sent the following:-

TeIlegram to
Truth deprecat-
log Moberly's
= ling round by

onton.

"OTTwa, April 8th, 1872.
" Lieut.-Governor TRuTcn, Victoeia, B.C.:

"Expedition returned frcm Koots.nie Plain and Jasper liuse report roade
wretched east of Kootanie Plain. Country fht, wet and swanpy from Jasper te
Edmonton. Engineering features perfec:1y satisfactory from Edmonton to ten miles
east ofJasper, and no present necessity for further survey of it now. Want parties
arranged in best manner to complete in 4truimental survey between latter point and
Kamloops, and will be guideû by your alvice. Under above circumstances, I doubt
the propriety of going around by Eun:on on. Tinie from Boat Encampmeut to Henry
House, througb Athabaska Pass, ten or twelve days"
This is the time given by the Hudson's Bay officers.

"I expect to reach Leather Pass by the middle of August."
And I say'this was done after. making every enqtiry of Hudson Bay
Co.'s offieers and others with regard to the pract1cability of going one
way or the other.

"2277. Were those Hudson Bay Co.'s officers in Ottawa ?-Yes, in
Ottawa. I am not very sure who they were. Mr. Donald A. Smith.
was one, and, I think, Mr. now at Brockville, was theother; but
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The Pass.am not quite sure as to the other, and I had some knowledge of my own.

I have already mentioned that I had consulted Hudson Bay officers
as to the best way of reaching Jasper Valley before sending the above
telegram. They considered it would be madness to attempt a journey
rourd by Edmonton through 500 or 600 miles, much of it swamp,
when a 100 miles or 150 miles journey over a well known route
would accomplish the same purpose. I have referred to those
letters and telegrams becauso 1 am aware that it has been stated
before the Commissioners that a grave mistake had been committed by
me in insisting on Mr. Moberly not going round by Edmonton at the
beginning of his work.

22278. I think you said that before devising the plan of operations
for 1871, you had some information about the probable feasibility
of the Yellow Head Pass as well as of the Howse Pass, which latter
you obtained from Palliser's expedition ?-Yes.

22279. What was the nature of the information you had about the aurormation
Yellow Head Pass ?-The Yellow Head Pass had been traversed by billyorelowseveral people, and I knew-I am notquite sure fromn ,hom I got this- Head Pas pos-
but I knew approximatoly the elevation of the Yellow Head Pass was btSSdrb evIsne
in the neighbourhood of 3,750 feet, that was then given. I think it was plan oropera-

ascertained by Dr. Ray who vent through that way some years beforo eIons of 1871.
in conncetiorn with the telegraph sehenie of the Hudson Bay Co. ; and
then again, I had sone information, not with regard to precise heights
or distances, but with regard to the features of the country, from read-
ing the work of Milton and Cheadle, and I krew from the information
thus acquired that there was a very fair chance of getting through in
that way. It was worth the examination at all events, I felt satisfied,

indeed, that it was feasible to carry a railway through the pass and
down the Fraser River by Fort George, but that being a very round-
about way I was naturalty desirous of ascertainling if a shorter cut to
the Pacific could not be had.

22280. I understand, from your evidence, that the two principal charact*r of
objeets of the operations of 1871 were to get further particulars about Survey.
the Yellow Head Pass and about the llowse Pass; the party under Mr.
Trutch eonfining their operations to the lower portion of the Thomupson
River, the other two parties to direct their attention-the one under
Mr. Moberly to Howse Pass, and the one under Mr. McLenrian to the
Yellow Ilead Pass ? ---Yes ; the object to be as you state, and it was with
the view of making a comparison between the engineering features of
the two passes that the expenditure was ineurred.

22281. Did you get any instrumental information of the Yellow ®

Head Pass belore it was fixed upon as the gateway ?-We had infor- speetingllow
mation supplied by Mr. MeLeunan, wliich, thiugh not of the char-aoter JustCyedeieg
I expected, was sufficient to enable me to decide as to the merits of the on it whaout ar-

two ssesinstrumentaltwo passes survey.

22282. Then you got information sufficient to enable you to decide
without an instrumental examination of the Yellow Head Pass ?-Of
that particular pass ; Lut I had information from instrumental surveyS
of another pass. I discovered there was a possibility of getting from
Tête Jaune Cache to the North Thompson. That was new intbrmation
acquired by this survey.

22283. You mean the Albreda River ?-Yes.
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