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Q. Who is they?—A. Mr. Lumsden; I am not sure who it was, whether it
was he or the inspecting engineer. I just mentioned it one day, but they would
not hear of it.

Q. But if left to yourself you would have introduced some sags as momentum
grades?—A.  Yes; in the roads down south I did that in every case.

Q. There was a rumor passed that indicated to the commission that you
were not on that work often enough to keep in close touch with the grading ; what
do you say to that?—A. I think I was on the work more than any district
engince: that is on the road from one end to the other, and knew every foot of it
better. At one time the commissioner told me I was going out on the road too
much, to send my assistant, that T ought to stay home and look after things, and
not be going out on the road so much. That was Mr. McIsaae spoke to me,

Q. T wanted you to say that to contradict some information we had to the
contrary ?—A. That is a mistake altogther. :

Q. I do not want to leave this with a wrong impression in connection with
the action of Mr. Tomlinson on that trip when you increased the classification.
You indicated to us that Tomlinson was clearly anxious—and an advocate—to raise
the classification over what you had made it originally?—A. Yes.

Q. And wanted to_make it still higher than you finally made it?—A. Yes.

Q. You are giving me that without any mental reservation at all?—A. -
Yes, he was very indignant because T did not raise it higher.

NATIONAL TRANSCONTINENTAL RAILWAY INVESTIGATING
COMMISSION.

Defore: Mr. GEoRGE Ly~xon-StavnTox, K.C,, Chairman, and M. F. P.-Gurenivs,
C.E., Commissioner.

(Evidence taken on the train, at the boundary between Ontario and Quebec,
June 20th, 1912.)

C. 0. Foss, sworn:
By Mr. Gutelius:

Q. How old are you?—A., Sixty.

Q. How many years have you been in charge of responsible railway con-
struction?—A. Most of the time for 25 to 30 years,

Q. What were the largest railway jobs that you had during that time?—
Give four or five?—A. About the first construction work I did was the road
from Dallas to Cleburn, Texas, in 1880.

Q. For what company?—A. The Texas Trunk.

Q. What next?—A. I built a piece of road in lowa, known as the Desmoines
Osceolla and Southern, from Desmoines, Towa, dowr to pretty nesr the Missouri
boundary, to a place called Kingsmere, and I wasg on vhe locatiin of the Wisconsin, -
Jowa and Nebraska, from McQregor southwest to Kauzaa City. I had malaria
fever shortly after that, and had to leave the west, and went to Nova Scotia in
1883.

Q. What next?—A. T was on the construction of what is knov?( a8 the Nova
Scotia Central,

Q. On the Nova Scotia Central you were in responsible charge of a portion
of the work, or all of it?—A, Al of it
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Q. As chief engineer?—A. Yes. After it was built I operated it as Sup-
erintendent of Maintenance of Way for a while.

Q. The seme road?—A. Yes, and then Mackenzie and Mann bought this
road, and T worked for them, and had more or less to do with the ballasting, tiea
and timber. They built from Halifax round the south shore.

Q. That is for Mackenzie and Mann?—A. Yes. I left there in 1904, and
came to the Transcontinetntal as chief of a party on preliminary surveys, in the
fall of 1904. ’

Q. What portions of the line?—A. I made a preliminary survey of what
is known as the river route from Fredericton, abont 40 miles towards- Woodstock,
meeting Gard and party 23 miles below Woodstock ; and then I came to Edmunds-
ton in the preliminary, from Edmundston to Grand Falls, and I went out near
Boiestown, south of Boiestown, and ran practically over the ground that we located
and built on to Napadogan, and so on, to the southeast of the Miramichi, where
we crossed it now, and @Iaversed up the ice, and made two or three trials to get
over that summit. First’] tagued it, and then Mr. Westbrook came upon the line.
About that time I was appointed assistant district engineer, and took charge of
the survey generally under Mr. Dunn, :

Q.. As assistant district engineer you had charge of the location under Mr.
Dunn?—A. Yes,

Q. And assisted him in etarting out the comstruction parties, and finally
succeeded him as distriet engineer?—A. In 1908, yes.

Q. The specifications for this railway in the matter of classification differed
from other specifications that you worked under?—A. Yes, in some particulars.

Q. What is the principal difference?—A. Well, we had generally only made
two classifications, sometimes three; but solid rock and everything else was used on
the Halifax and Sonthwestern.

How many classifications did they use on those American roads?—A.
We usually had prairie excavation and sometimes gumbo, a hard material called
gumbo; very little rock on any of those western roads I was on; in fact, there wae
none.

Q. So that the first specification that you worked on that had these three
classifications was the N.T.R. specifications?—A, Yes.

Q. Do you remember the prices paid on the Halifax and Southwestern for
rock and for other excavaiion?—A. - My-recollection is that rock was $1.30 and
everything else 40 or 45. .

" "Q. On this work did your resident engineers keep a force account?—A. Yes.

Q. Which was reported through to you?—A. Yes, and through to Ottawa.

Q. So that you could figure fairly closely the cost of various cuts?—A. Yes,

Q. You also received report covering the amount of powder used in each
cut?—A, - Yes. .

Q. The matter of classification of your district, I understand, was one of
controversy from time to time?—A. Yes :

Q. Were vour original ideas of classification the same as you are now clas-
sifying?—A. Practically. :

Q. Tf you had taken the specifications as they were given to you and classified
the work, without any instructions from superior officers, would your classifica-
tions have been the same as they now stand?—A. I think so.

Q. What I am trying to reach is whether your personal ideas coincide
exactly with what you are doing now?—A. Well, take this last contract, for in-
stance; in 1907 a considerable amount of this work was done.

Q. Prior to your taking charge as district engineer?—A. Yes. Mr. Dunn
went over the work in the autumn of 190%, while I was temporarily in district

E, and graded up the classification, I think, and.it remained on about the same
basis for a while. I may say that in 1908 he had left, and he came back again
a8 inspecting engineer for the Grand Trunk Pacific, in the summer of 1908; he
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stayed until the spring of 1909, and they transferred him to the west, and shortly
after sent Mr. Boullion, and he then took exceptions to some glaees, some fill on
contract 4; quite a good many on contract 6—all this assembled rock question,
und that, and some of the loose rock classification on contract 6,

Q. Who is the contractor for six?—A. Lyons and White. Then it was
that I said I thought it would be better to refer the whole thing to the Board of
Arbitrators that had been appointed for that purpose, and it was done,

Q. This Board is composed of whom?—A. The chief engineers of the
G.T.P. and the N.T.R,, with Mr. Schreiber as umpire.

Q. What did they do?—A. Before the arbitrators came at all, Mr. Grant
and Mr. Woods came down and settled some, perhaps a dozen places, straight give
and take agreement, and they got into a dispute, they had a misunderstanding in
some way over it. Mr. Grant eaid Mr. Woods had agreed to a certain thing, and
Mr. Woods said he had not; anyway they %ot into a dispute, and they quit, and
Mr. Grant went back to Ottawa.  T'hat wes last September, I should think.

Q. That was to settle the objection raised by the G.T.P.s ins ting
engineer, Mr. Bouillion?—A. Ygs, and then in November the Board of Arbi-
trators came down and went over the balance of these objections, '

By the Chairman:

Q. We want to know whether the G.T.P.% objection was that the classifica-
tion was too low or too high?—A. Too high, .

By Mr, Gutelius: e adi .

" Q. The objections raised by Mr. Boullien that the classification was too high
did not apply to the G.T.P.’s contract?—A. Well, he made no objection on con-
tract one, which was theirs, the first fifty miles; nor on contract two which was
McMannus’s, nor on contract three, which was also theirs, from Chipman to
McGibbon; he did not raise any objection on that forty miles, and then on contract
4 he raised objections in ten or a dozen places, I suppose, here and there. Then
ch contract five he objected tn all those places where any assembled rock had been
allowed, and a few places where he thought too much loose rock had been allowed,
and then on contract six, all the places where assembled rock had been returned,
and a good many places where he claimed too much loose rock- has been returned.
Q. Did the arbitrators cover all of those points?—A. All of the objections

-that were standing. I may say between him and Woods, they withdrew their

objections in several places on contract 6.

Q. That was a G.T.P. contract?—A. No, that is Lyons and White; that is
the last contract; it comes right here to the boundary. After Grant and Woods
had this misunderstanding I suggested to Woods that he and I go along down the
line, and see if we could not scttle some of these places, and I said “ Now, if there
is any of these places that you, on looking this thing over, think are all right, say
80, and we will check them off”. He did. In quite a few places he thought the
objection was not serious, better withdraw it ; 80 they did, and then the residue
of this was summed up in what the arbitrators came and went over,

81 Did the contractors themselves know anything about this arbitration P~
A ), yes. .

Q. Were they satisfied with the findings, or have they accepted them —A.
l\\\’ell, tlfley were not satisfied. They have not made any move to test it, that I
now of, :

By the Chairman:

Q. You might state first, whose were the different contracts on your section;
start at number 17—A. Number 1 was Q.T.P,
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By Mr. Gutelius:

Q. Extending from where?—A. Moncton to Mile §0; two was J. W,
McMannus & Company, from 50 to 58. Threo was G.T.P., from 68 to 98— .rty
miles; and four, from 98 to 164 was Q. T.P.; five, from 164 to 195 1-2 was Kitchen
& Company; snd six, from 195 to 256 and a fraction was Lyons and White,

Q. In our examination of Moncton yard excavation, we noticed that the
lhurd material on the south side did not extend closer {0 the surface than 18 to 30
inches, and on the south side, where a steam shovel was working, the soft material
seemed fo go down from three to five feet; does that seem about right to you?—
A, Yes, as it showed there.

Q. What do you say about the depth of the soft materiai over that whole
yerd?—A. 1 ahou{d think it would average perhaps 2 1-2 fect.

Q. Do you think the material as classified in the estimate will bear that ont,
and, if it does not, should it?—A. Yes, about 25 to 80 per cent, I think. The
cutting is an average of something like nine feet.

Q. If the plough test were applied to the surface material, 'you would expect
it to show about 30 inches to three feet?—A. Somewhere about there: two or
three feet. :

Q. And that proportion would be common excavation?—A. Yes.

By the Chairman: e

Q. Is there a borvow pit?-—A. Not in the yard. There is a borrow pit up
above about a mile. .

Q. Was there not an amendmem to the common excivation paragraph, 36
and 36a, “ No classification other than that of common excavation will be ellowed
on material from borrow pits, except by order in writing of the engineer ??—A,
Yes.

Q. Was there an order in writing given for common excavation out of that
borrow pit near Moncton?—A, T could not say, I am sure, whether the engineer
in charge gave an order—you mean notice to the contractor?

Q. Yes; I understand there is a borrow pit about mile 2?—A. Yes.

Q. Was there anv niyment made above ordinary train haul for material
taken out of that borrow pii:?—A. No, thut was not train haul at all; that was
straight into that big fill, an1 it was classified probably about the same as the yard
there. '

. Was there an order in writing to classify it?—A. T could not say about
that. It would mean, technically, that, while he required an order in writing, if
he verbally told him he could borrow there, it is usually done, ‘

Q. If he verbally told him, he would get nothing but common for it; do you
gee that? Tlave you considered that?—(No answer).

By Mr. Gutelius:

Q. If a written order was given to the contractor for borrowing material
from the pit at mileage 2, where about 66,000 yards of material was removed, you
will send us a copy of that order?—A. If it was given, it would probably be
given by the resident engineer or Mr. Balkam, the divisional engineer.

Q. Yon will undertake to procure that and send it to us?—A. Yee. )

Q. In this connection, I would like you also to advise us of all classified
borrow ihat was not ordered in writing by the engineer?—A, All right.

Q. At mileage 16 there is a cutting 4,000 feet in length. (Profile shown
witness). The classification shows loose rock 5186, common excavation 8642.
The material has the appearacee of common excavation from the plough teet idea,
from two to three feet thick over that cut. Do you remember the material 7—A.
Not specially, no.

123.—22
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Q. If you find in a test that there is three feet of loose material on that
cut, would not this classification appear to be too high?—A. Yes, if there was
three feet all the way on that cut it would make a greater difference than what is
shown' there. i ) .

Q. Referring to the profile, mileage 26 to 28, would it have been possible
to have lowered the grade, without interfering with the maximum radients and
saved some money?—A. Yes; this grade could be lowered for a mile and a half
and some saving could be made. ‘

Q. Can the engincers at Ottawa figure -this approximately -correctly P—A.
Approximately, yes.

Q. The cross-gection is fairly level—A. Yes.

Q. There is a similar profile between mileage 30 and 317—A. Yes, I see it.

Q. Say 30.3 to 31; could that receive the same treatment?—A. That
maximum grade would have to be got through the shallow cutting all the way.
Whatever you dropped the grade hetween mileage 30.3 and mileage 31.3 Wouﬁl
have necessitated additional cutting at the iop of the grade at 31.3.

Q. Could not the material taken from this culting west of mileage 31 have
been used to the east in that cutting?—A. Yes.

Q. So that a net saving might have been secured without increasing the
gradient?—A. Without increasing the gradient; yes.

Q. With your experience as an engineer, and knowing that there are a num-
ber of sach places on your district, why did you 'not lower these grades ?—A,
Well, in some eases, I do not know whether that particular case or not, the grades
were put on at Ottawa; sometimes they were changed there, anyway, and the idea
held out was to keep the line up clear of snow and water. '

Q. Can you give us a definite reference to any instructions from the Ottawa
office to keep these grades up?—A. Well, I won’t answer that; T won't undertake
to say that I can, but when I go into the office and look over the correspondence,
if T can find anything I will produce it.

Q. You are quite sure in your own mind you did have such instructions ?—
A. T know the grades were changed in Ottawa in some cases, but I cannot say
just which they applied to, whether they applied to that particular case or not.

Were profiles generally approved in Ottawa before you started the work 7—
A. Always.
- Q. To what height do you consider it is, necessary to keep the top of the tie
above the surrounding country, when there is no other influence for protection
against snow?—A.  Oh, say two or two and a half feet. Of course more would be
better in heavy snows, but in ordinary snows that would enable you to clear the line
easily.

Q. That would mean that the grade line shown on your profile should be, at
least, a foot above the surrounding countryP—A. Yes,

By the Chairman:

Q. Is that for snow or water?—A. That is for snow alone,

By Mr. Gutelius:

. What do you say about water P—A. Well, if it was a wet place, where it
was likely to be flooded under very heavy rain conditions, T would like to have it
up two or three feet above the probabilities of water

By the Chairman:

q Q. That last answer applies only to districts that are liable to be flooded P—-A.
ure, .
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By My, Gutelius:

Q. Referring to the muskeg cut at mileage 36, the information I have shows °

that some of this muskeg was classificd as loose rock?—A. Yes,

Q. And I uaderstand you are making some change in that?—A. Yes,

Q. Ts this change in harmony with your personal ideas as to classification P—
A. Well, I think that material was really more expensive and difficult for a con-
tractor to handle than many other places that would easily be classified as Joose

Q. Do you fesl that you are justified in allowing the cost of moving to
influence you in a classification?—A. I think every engineer in the world is
influenced somewhat by that,

Q. But by adherence to the specification literally—A, 1If a contractor was
obliged to move that with scrapers or carts or ordinary teams that were used when
that specification was made 30 or 40 years ago, it would be & very difficult matter,
because that was a mush of water and mud—black mud. The only way he wes
able to get that out was by working under it with a steam shovel. If he had to go
on top of it with teams it would have been practically out of the question. He could
not handle teams on it at all, .

By the Chairman:

Q. 'The specification provides that only such material as cannot be ploughed
—that means that it iz too hard to plough—indurated clay and other materials—--
shall be classified as loose rock ?—A. The inference, of course, is that that means
that the material is too hard to plough; but if yon could not ﬁ]ongh it at s}, if you
could not get horses on to it to plough it, would it not still be material that could
not be ploughed.

Q. Do you consider if it is too hard to be ploughed or too soft to be ploughed,
that it is looge rock?—A. If you take the broad view——

Q. Which view do you take >—A. ILet me make an explandtion. If you take
the broad view that this specification is to cover material, not necessarily because
it is too hard, but because it is difficult to move, then I.think it would apply to
muskeg mud—It might apply. If you say strictly that this must be so bard that
you cannot plough it, and that is the meaning of the specification, then muskeg,
mud and quicksand, and all this sort of material that is more expensive to handle
than ordinary loose rock material, would have to be classified as common excavation.

By Mr. Gutelius:

Q. To whom do you look for corrcct information as to how broad or how
narrow the specification should lie construcd ?—A. Well, if it is a matter of doubt
and opinion, you have got to refer to the chief, of course. You have to he governed
by his direction, no matter what your opinion may be. The chief ordered me to cut
that out—to cut out all the muskeg material in the district,

Q. Some of the muskeg which has been excavated was wasted >—A. For the
simple reason that you could not put it in a bank of any size and hold it there.

Q. Why did you take it from beneath the grade line and waste it?—A. From
beneath the grade line? ] T

Q. Yes, in that dug out place?—A. You mean over where it was taken out
and refilled? .

Q. Yes?—A. Well, the grade had to be kept down low, in order to keep a
length of siding there, and if we bad put ballast on top of that muskeg, it would
simply have mushed right down, the ties would have gone right down into it,

Q. Explain why you dug out muskeg below. the grade line and filled in again
at the several points which we noticed along the line?—A. Besause I believed that
that was good construction.
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Q. Did you ever do it on any other railway?—A. Oh, yes, where there was
only a small amount of muskeg like there was in those cases, two feet or so.

Q. Did you ever do so much as that?—A. Where there was any coneiderable
depth of muskeg with a very light fill, I would cross-way it, but th_at would cost
& great deal more money in a case like this than to remove the little depth of
muskeg,

Qg You wasted this muskeg, and you knew what expense you were under-
taking to make this solid roadbed, and considered that it was good construction ?—
A, Yes

Q. Was it necessary?—A. I think it was,

Q. Would it have been necessary under Mackenzie and Mann’s construction?
—A. I have in some cases put a light roadbed on a thin layer of muskeg, and I
always found it coming up through the ties and through the ballast, sooner or later.

~ Q. Supposing I told you that I have seen 30 and 40 miles of muskeg embank-
ment made, and track laid on it, and operated over nine months?—A. You would
get that up where it would be dry.

Q. On this railway>—~A. You would get that where it would dry out. That
is different from putting it down on the flat where it lays,

Q. Then you do not think this would have dried out?—A. I do not think so.

Q. Where you see it on the bank there now you can walk over it?—A. Yes,
because it is piled up and exposed to the drying effect of the weather,

Q. Would not the weather have had the same effect on it in banks?—A.
This is not in a bank; it is putting the ballast on it down inside,

Q. It makes a very expensive railroad, does it?~~A. If you have any amount
of it to remove. In places we removed it in those roadbeds there was only about
a foot and a half or two feet.

Q. Have you any idea how much muskeg you wasted ?—A. On the roadbed.

Q. All waste muskeg not used in ill?—A. Exclusive of mileage 36 cut that
we had to take it out, there was very little wasted.

By the Chairman:

Q. Did you not put in some of this muskeg in some fill somewhere?—A. If
we did, it ran out.

Q. Did you not put in some?--A. The only place we used any muskeg in a
fill and kept it there, was in a smail place along mile 26, 27 or 28. We cut some
ditches on the side and made a swall embankment, such as you speak of in the west,
and we covered it with ballast, top and sides, a couple of feet thick.

By Mr. Gutelius:

Q. Referring to the same cut at mileage 36, I notice there is 60,000 yards of
loose rock returned ?—A. Yes. ’

Q. The muskeg is included in that figure?—A. Yes.

Q. The remainder of the cut struck me as though it contained a larger per-
centage of common excavation than the 88,000 yards shown. You remember the
materisl ?—A. Yes,

Q. Dow’t you think there was a greater quantity of that clay which was
ploughable?—-A.  Very little, outside of the muskeg. '

By the Chairman:

Q. Is there any rock there at all?—A. Yes,

Q. Whereabouts ig it?P—A. There was considerable rock in tha bottom of
the cut and these big masses you saw in the bauk all through it.

Q. There is 4,000 yards of solid rock?—A. Yes.
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Q. Did that consist of boulders?—A. Some solid rock in the very bottom,
and those big boulders, those big masses you saw on the side going up all through

Q. What became of them?—A. They went into the fill.

i ]? Do you think that is a fair amount of solid rock?—A. Yes, I should
ink eo. ,

Q. Half ss much aa the common?—A. I should think so.

Q. Refer to mile 59. In the cutting just west of this mile post we find a
reddish clay which had the appearance of being the same material in the matter of
consistency or hardness that we moved by picking in the Moncton yard. The
classification of this cut shows 600 yards solid rock, 6,800 loose rock, and 811 yards
common excavation. The length of the cut indicates that if a two or three foot
blanket of common excavation were allowed that the quantites would be very much
increased ; do you remember the case?—A. Yes, T remember it.

By the Chairman:

Q. If you find the material in this is similar to that in Moncton * xd, do
¥u not think that the common should be increased and the icose decrea.d?—A.

hat is, if there was 214 feet taken off, do you mean ?

Q. Yes?—A. I do not know just how that would work out.

Q. Don’t you think that the material is the same?—A. 1t would be in the
proportion, I think, of about 70 to 30

Q. What does that mean?—A. 70 per cent loose to 30 per cent common.

Q. Do you speak from recollection. that that would be proper?—A, 1 am
not saying whether it would be proper. I am saying if they found there wae
three feet of that that would be it.

Q. Take the fill at 60.6; do you know if that fill was made full width origi-
nally from neighbouring cuts?—A. T think it was, yes.

. A large amount of train fill, however, was necessary to put it in its present
condition?—A. Well, it sloughed down at the sides there and settled the top.

Q. Did this sloughing amount to very much on your whole district?—A.
Quite a good deal.

- Q. Anad every yard that sloughed required train fill?—A. For the most
part, yes. .
] Did that item amount to very much in the total cost of the work P—A.
1 could not undertake to say how much offhand.
. Was it a serious item in the amount of train fill yardage?—A. 1 should
think it would represent altogether probably 50,000 or 60,000 yards.
Q. At mileage 62 there were borrows on the north and south sides?-—A. Yes.

By the Chairman:

Q. Why was there so much loose rock in that, do you remember?—A. It
was scraping right on the solid rock.

Q. But you did not take any of the solid rock out?—A. There was a little
taken out, which I told the officer the other day. I pointed out to him that here
it would have to be cut out.

Q. YVou have ordered him to take out the solid rock item?—A. Yes, I have
ordered him to. . '

 “How much is it?—A. 647 one place and 8 yards in another place. I
will tell you what they did really. They came on to & thin layer of sand stone,
and they took it out, and thén went on and took out some move material that was
not solid rock under that. The whole thing was only about two to three feet and
a half in depth, but they took this all out and classified 647 yarcs of the thin layer
as solid rock. I called sitention to it the other day and said, “We cannot allow
that to go in; we cannot allow that in the borrow *.
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Q.. What do you think cf that loose rock thero? Is that not overdone?—A.
I would not undertake to say that. They took some on top of this thing and took
some underneath. I did not see it done; what the nature of it was I do not know.

Q. TIs there any appearance there of loose rock to be seen now?—A. I think
they induced the contractor to take this material instead of train-hauling it, which
would have cost as much as the loose rock, plus over-haul.

Q. Does it not look more like common excavation than it does like loose rock?
—A. Well, in case one did not see it taken out at all, and talking about it here,
and not having examined it any more than having seen it going by, it would be
hardly fair to say it was not loos2 rock and was common excavation.

Q. Has it not the appearance of common excavation to one looking at it?
—A. He would eay that was ploughed; probably.— - - . :

By Mr. Quielius:

Q. If you refer to mileage 64, you will note in a cut of some 14,000 yards,
231 yards nly was classified as common excavation. I pointed this out to you, sug-
gesting that there was 18 inches of loam and liose material. Is 271 jards suffi-
cient for a cut of that size, when the 18 inches is apparent?—A. Fighteen inches
would make more than 231 yards. I will put it that way.

Q. My memorandum says that you thought the same when we were looking
at it?—A., VYes

Q. Will you take that up and rectify it?—A. Yes.

Q. You remember that cut at 65.57—A. Yes.

Q. Describe that cut and give the classification shown before you?—A.
That was a cut of shale, with some earth on top; solid rock 2,145, loose rock 10,085,
and corr mon excavation 1,575,

By the Chairman:

Q. The cut consists, dovs it not, of common earth and shale, more or less;
I am not giving the proportions?—A. Yes. ,

Q. It consists of common excavation and shale?—A. It consists of earth
material and shale. .

Q. As I recollect it, there is from two to three feet of common excavation
over that shale that can be easily handled with a pick and shovel. Am I right
in that?—A. There may be. I did not particularly examine that place.

Q. Now, we come to the shale. To me the shale appeared to be from two
to three feet that you could shovel out in the ordinary way with a shovel P—A.
Fgell, that was working into the side of it, where the weather had disintegrated
it.

Q. No, from the top, when we cut in?—A. I did not see that.

Q. Do you not think that is right>—A. I would not undertake to £ay.

Q._1f I am right in that, should it.be classed as common, in your opinion?
~A, If it is material that can be taken out with a shovel, yes. )

Q. And then the remsinder of the material, right to the bottom of the

gradient, is shale, is it not?—A. Yes,
' Q. And how was that removed?~A, I think the whole shale part of it was
blasted, but I think that the upper part of it, that was considerably softer, was
returned as loose rock, judging ?rom the quantities, and here I think there was
more of that material we call shale than is shown in the 3,000 returned as solid
rock. There was only 8,000 solid and 10,000 loose. ‘

Q. Which part is solid rock?—A. Probably the lower part of it is harder
than that on top that you shovelled into. ,

Q. Do you put no part of the top as common ?~~A. I do not know about that.
A % If we can take it out with an ordinary shovel it should be common ?—

. Yes. :
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Q. 1If it is taken out by blasting what should it be?—A. Solid rock.

Q. Why did you not put it all in as solid rock?~A. I cannot say. I did
not see the work taken out. I do not kmow what influenced the man’s mind.

Q. You took the return made by the resident engineer on that?—A. Yes.

Q. If he found it ar I say it impressed me that it was, then the percentag
of common is greatly too small, is it not?—A. If it can be shovelled. )
. Q Thg next cut 66.86, solid rock 8,677, loocserock 8,445, and common excava-
:;101; 3,980, is that not in the same position as the other?—A. No, no ehale in

at.
Q. Do you not think that is shale in there?—A. No.
Q. We thought it was shale; what is it?—A. It iz more sandstone, ]
- Q. Where do you find eolid rock in that? Is it not all either common or

Joose ?-—A. Well, the solid has probably been returned as-assembled-rock-—I would. ..

have to look that up in the record at home. It comes in under the category of
assembled rock. :

Q. It would not come in under the category of ledge?—A.  No.

Q. Tt is either loose or assembled rock?—A., Yes.

Q. What do you classify as assembled rock?—A. All the things 1 have per-
sonally geen—

Q. You got some specisl instructions from the late chief engineer about
assembled rock?—A. Yes. . )

Q. And it is what he describes in that memorandum, as you understand it,
that you have put in as assembled rock?—A. Yes.

Q. 8o that you were not left to your own discretion as to whether or not
you would classify that as assembled rock? You simply followed the iastructions
of you. superior officer?—A. So far as I anderstood them.

Q. And in that cut all the solid rock comes under that head7—A. There
was some assembled rock in that cut and the balance was assembled rock.

Q. Have you had experience with assembled rock classification before this?
—A. Never; never heard of such a thing. ,

Q. As construction engineer, do you consider the assembled rcck classification
under Lurrsden’s circular as being & practical instruction?—A. No.

Q. 1f his instruction in connection with assembled rock had never been made,
would any considerable amount of money have been zaved on the work?—A. Yes.
T conld not give an estimate offhand.

T would like to have an expression from you as to classification of ateam
shovel material that does not require blasting, as to whether it could consistently he
called loose rock?—A. Well, if it is materiel that would be classified as loose
rock under any other conditions of removal, I consider it should be classified as
loose rock if removed by steam shovel. T

Q. In that connection, is it not a fact that you are influenced in classifying-
certain materials that are moved by hand on account of their cost of removal ?—A.
Undoubtedly.

Q. Is it not possible to carry that same argument into steam shovel work
where it is easily removed; the classification then should be right?—A. T do not
think so. I think the contractor haa the same rules applied to material as if he
was moving it by pick and shovel, because he has paid a lot of money for the

_ steam shovel, and gone to a lot of expense to get the men there and operate, and

keep them up; otherwise ho would be penalized for putting on plant, if you gave
him any other treatment. i

By the Chairman:

Q. In other words yon say that if it is loose rock, as A matter of fact undVer'
the specification, the fact that by a modern appliance he removes it more cheaply
should not penalize him?--A. Exactly. .
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By My. Gulelius:

Q. Then, conversely, if he uses an antiquate? appliarce, and it costs him a
large amount of money, should you not still ad%ere to the specification, regardless
of cost?—A. Oh, well, strictly speaking, yes but the question arises whether a
man’s mind is not, perhaps, influenced somewhat by what he sees it is costing a
man to get the material out.

Q. Then is it not natural for him, unconsciously, to equalize that high classi-
fication by a lower classification when it is moved Ly steam shovel 7—A. And he
always does. You can go over the work to-day, and y>u will find the classification
of the fifty miles that is all done by steam shovel is lower than that same class of

_material that you strike on the qre}trcrontragtwbeypgd; and why? Because it was B

removed by steam shovel,
By the Chairman:

Q. From what you have said, it is not, then, in the interest of the owner of
the-railway to encourage or allow work to be -lone by stationmen?—A. No, sir,
never. He had better pay at least ten per cett more to the man with the plant
and know that he is going to get it done twenty per cent cheaper.

By Mr. Guielius:

Q. We will take up the question of the poseibility of a momentum grade
between mileage 134 and 135, Mileage 134 ie located at the foot of a long
six-tenths maximum westbound grade, which extends for eight or ten miles?—A,
Yes, sir.

Q. My suggestion is that this grade should have been extended 'avel from
mile 134 to 134.8 on a point thirty-five grade, and proceed on a one per cent.
grade to the cutting at 135.3, & distance of about one half mile. What do you
gay as to whether that would be practicable?—A. Yes, it would be practicable,
It would probably reduce the fill from 128,000 to about 50,000 yards.

Q. Why did you not use momentum grades of this character on your district?
—A. Because I had no information and authority to do so.

Q. Did you endeavour to secure authority for the use of momentum grades?

—A. 8o far as I remember, the whole thing was settled before I was district
engineer.
Q. And your understanding——A. Ts that no momenfum grades were
allowed. : .
"~ © Q. Could any considerable amount of money have been saved on your district
if momentum grades had been allowed in places of this characterP—A. Doubtless
it could. That is probably the most glaring instance in the whole district.

By the Charman:

Q. From the construction or operation point of view, do youn see any serious
objection to momentum grades having been adopted on this railroad under all the
conditiony that existed hera?—A. Of course the first question is easily answered.
There is no Aifficulty in the construction. Then it becomes a question of operat-
ing; on which I do not consider myself ar_expert.

Q. s it a usual practice, in good railroad ernstruction to uce momentum
grades?—A. T know it is used on rouds of high character in many places, and,
of course, on cheap roads where I hive been on construction; we had to use
momentum grades.

By Mr. Gutelius:

. Q. What grades did you follow between mileage 1¥8 and 185 ?—A. Point
our,
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% Q.- These seven miles of railway, including Salmon River Viaduct?—A.
o8,

. Q. Can you give me a rough estimate of the cost of this seven miles of rail-
way, including the Viaduct at Salmon River, Caton Brook and Graham Brook ?—
A. Something over two million, I think. It ic more than two million, but,
without the figures before me, I do not want to pin myeelf to anything. I may
gsay that this is very easily determined by reference to the estimates.

A % The exact figures are easily determined by reference to the estimates?

. Yes.

- Q. This is clearly the most expensive seven miles on your district?—A.

" Oh, yes,

Q. Did you have to do with the location of this line?—A. I did.
Q.. What preliminary surveys did you make?—A. We made preliminary sur-

veys all over that part of the country, and later on I had a-preliminary survey

made, with a view of getting down with a pusher of 1.10 from each way, a jack-

knife pusher, down as near the level of Salmon River as possible.

5 fqi. How near to the Salmon River did that survey bring you?—A. About
ee

By the Chairman:

Q. What is the height of the viaduct over Salmon River now?—A. Prac-
tically 200 feet. *

By Mr. Gutelius:

Q. Did you find practically a one point one route?—A. Oh, yes, you can
get round there.

0. Was there much additional distance?—A. I do not think so. I do not
remember the exact amount.

Q. How much money, roughly speaking, would have been saved had that
jack-knife ore-point ten-grade been adopted?—A. Oh, something like a million
and a half, I should say.

Q. What did you do toward getting this cne-point one grade accepied 7—A.
Well, I discussed it with the then district engineer, who I think, discussed it with
the authorities at Ottawa; I do not kuow whether there is any correspondence in
th: office to show; at any rate, I was told at the time that it would not te con-
sidered. ‘ -

Q. Is this not a country where you would expect a one per cent grade to be
used in railway construction?—A. As a pusher.

Q. Has not the adoption of the four-tentlis eastbound and six-tenths west-
bound enormously increased the cost of the railway, not only between the tunnel
and Salmon River viaduct, but over the entire district?—A. Well, I do not think
I would want to say that, becanse there are scctions of it where the poi t-four
and point-six fit as nicely as anything could, but a great many places the adoption
of these grades, of course, has very largely increased the cost. _

Q. If a six-tenths grade had been used between Chipman and the top of the
hill east, you could have lowered the crossing at Chipman and escaped that 9,000-
foot cut at the top of the hill, could you not?—A. To a considerable extent, yes,
certainly. It would have enabled us to have gone over the summit of this cut—
not exactly over it, because we would have had to take something oft this way, -
but it would have reduced that 75 per cent, sey, just speaking roughly. v

Q. The excavation was solid 35,000, loose 96,000 and common 24,0007—A.
We could have cut the rock all out. They could have gone over thie top of the rock
and cut the other 60,000 yards down to probably 30 or 40 feet. On the other
hand, going west on the point-six, it would have required some development or
lengthening of the work, which could have been secured. '
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Q. What additional expense would there have been there?—A. Not very
much; perhaps an extra $50,000 on that ten miles. )

Q. And you would have saved approximately how much on the line between
Chipman and mile 50?7—A. 1 should say that the whole transaction would have
netted a saving of $150,000, taking into account the development you would have
to make here, charged against part of what you would have saved here.

Q. The net result would, be that the Government would have been $150,000

_ to the good?7—A. T think at least that. .

Q. In the matter of the use of wooden trestles on a new railway of this
character, what have you to say as an engineer, for or against 7—A. Well, T con-
sider it highly practicable to use substantial, say Southern pine trestles, with a°
life of ten to twelve years,

Q. TInstead of what?—A. Instead of permanent construction at the outeet.

Q. "'What objections do you see; as an engineer, to the construction of perma-
nent heavy fills in a new country such as your district traverses?—A. You are
then confined to the use of such material as lies at your hand much of the way,
which has to be taken for whatever price there may be in the contractor’s schedule,
without the opportunity to do this filling subsequently, when the ordinary piant
of the road when being operated, power, and that sort of thing, may be at liberty,
and the work can be done to the best advantage and at the cheapest cost.

Q. Is there any advantage in filling in the future on account of the effect of
clearing of the right of way and drying out of the material?—A. Yes.

Q. What are the advantages?—A. If you wait until the material has dried
out, it is more likely to stay in place, and, more than that, you are not obliged
to make that fill all in one year, but you will make a portion of it, such as will
stand, and when you find it is reaching the point where it is likely to slough and
slip, let it be till it hardens and dries cut, and then in another year take the
balance and complete it, but if you are obliged to construct it at the time, and
you find your material slipping on you, then you have to adopt some other alter-
native, which is going to be o great dea) more expensive, like the borrowing of
rack, or something of that sort,

Q. It is a fact that you borrowed. rock to hold mud fills, at large expense,
which might have been saved, if the same material had been subject to drainage
for a number of years?—A, Yes.

Q. T asked you.to-day why the Salmon River Viaduct was not extended,
rather than have the heavy fil] at the east made of borrowed rock, and what reply
did you make?—A. That the authorities at Ottawa would not permit of steel
viaduets on curves.

Q. As an engineer do you think that is a sound objection?—A. No. We
crossed the High River at Bridgewater on a twelve degree curve on a steel bridge,
but of course I do not think that is good construetion, if it can be avoided—so
sharp a curve as that.

Q. But for a three-degree curve?—=A. Anything up to a five or six; five
anyway. . :
~ Q. Up to a five-degree curve you see no objection to it?——A. No. .

Q. In reference to Coal Creek fill, mileage 45, by reference to your letter,
May 81st, to Chief Engineer Grant, I note that the cost of this fill at present is
$423,0007—A. That is the total.

Q. Did you expect this to cost that much nioney ?—A. No. »

Q. Why?—A. Because we expected to fill it with much cheaper material,

Q. What did you fill it with?—A. We put in a certain amount of earth, and
found it sloughing and slipping, and all going to pieces, and we had to borrow
rock to make it permanent, .

Q. How high was the fill of soft material when you discovered it was liable
to slide and slip?—A. Well, when we got in the approach to an elevation of 35
feet, I think—something like that.

- : .




INYESTIGATING OOMMISSION 347
SESSIONAL PAPER No. 123

A % You decided that that material was unfit to raise to the total height?—
. Yes. .
Q. What aid you do when you came to that conclusion?—A. I took the
matter up with Ottawa, and of course one of two things had to be done: either
to borrow rock at the side at the price that had been fixed for rock borrow, $1.10,
or train haul material 45 miles, which would have taken a considerable amount
of yardage in addition; it would have cost about 90 cents a yard, with an over-
haul, as against $1,10 for rock, and 1 recommended the rock.

Q. Did it occur to you at that time to recommend wooden trestles?—A. No,
becanse the question of wooden trestles had been gettled; there were no wooden
{resties to be built.

Q. If that question has not been settled, do you think you would have re-
commended it, knowing the character of the material —A. Very likely I would,
B L T T

Q. In actual construction whore you maYe these fills, does not the con-
tractor first construct a temporalY wooden trestle over the whole distance, to carry
the trains and dump the material?—A, The contractor has to do that.

Q. And the construction of those temporary trestles is a matter of large
expense, is it not?—A. Tt depends upon whether the contractor is using the
standard or narrow gauge outfit.

Q. Was it not a large expense to them ?—A. They used a narrow gauge out-
fit, with dinkey engines, and they figure that the cost of wooden temporary trestles
is about five cents a yard—— _

By Mr. Gutelius:
e

Q. For small trestles?—A. Yes. .

Q. What do you estimate the cost of large trestles for standard equipment,
per yard?—A. I do not know, for a structure like that.

Q. I want it generally, if you feel you can give a figure?—A. I think you
would have to double that; ten cents a yard. They say here we are getting 50 cents
a yard; ten cents of that goes into the temporary trestle, so they actually get forty
cents s yard for train fill. ,

Q. 'That is lost, is it not, where the fill is made?—A. Yes, that is the end
of it; it is buried up, so far as having any value, after it is buried up.

Q. You are familiar with this printed book of general instructions to civil
engineers concerning surveys and construction P—A, Yes,

Q. Paragraph 26, curvature, says that curves less than 300 feet long are
objectionable and should not be used.. What do you say of that instruction?—A.
I say I would use a curve fifty feet long; it it was all that Wag required.

. Q. Then you do not agree with that instruction?—A. T never could see
where it had any practical force whatever. Why should a man limit himself to
300 feet? ‘ .

Q. What do you say to 600 feet of tangent between transition curves?—A. I
cannot see the slightest advantage to be gained by it. ,

Q. Do you see any disadvantages?—A. There might be serious disadvantages.
It might increase the cost of your work very materially. ‘

Q. Did it affect you on this?—A. We never adhered_to that. It was after-
wards reduced to three, and we have in cases reduced it to two.

Q. That instruction was not followed in all cases in the construction of this
line?—A. No. : :

Q. Broken back curves must not be used. On a railway where curves ter-
minate in transitions, such as this, is there any objection to broken back curves?—
(No answer). : . '

*
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By the Chairman: ‘
Q. What do you understand by a broken back cyrve?—A. I balk right there.
I would eay I do not know what was in the mind of the man who made the book
as to what should be considered a broken back curve, and I think it is this; if you
have had a short tangent in there without the apiral, it would be a broken back.
If there is objection to the broken back, it must be on the ground that it must make
bad riding track or dangerous track. No other ground would be of any value.

Q. The minimum length of tangent between curves in the same direction,
which is limited in this book to 600 feet, has the same objection in your point of
view as the minimum length of tangent between curves in opposito directions?—
A, Yes. :

Q. You afterwards received instructions not to make curves of any greater
length than 1,000 feet?—A. I did, but I found it impossible to follow those
instructions in a great many cases.

Q. You were limited in curvature to six degree?—A. Yes.

Q. And these only in special cases?—A. Yes,

Q. By the original instructions?—A. Yes.

Q. Could you have saved any considerable amount of nmoney on the heavy
work of your district, if you had been given greater latitude in the matter of
curvature?~-A.  Well, there are not very many places. We pointed out one or two
places yesterday. )

Q. Two or three places on the heavy work?—A. Yes, We did use them
frcely on that heavy work from the tunnel down—five and six degree curves,

Q. Eight degree curves in the two or three places would have saved a large
amount of money ?—A. Yes,

Q. 106.7, do you remember that place?—A. Yes,

Q. What do you say as to that?>~—A. Considerable excavation might have
been saved at this point. '

Q. I notice a concrete wall at mileage 147.2, deflecting the stream to an
abutment in the bridge at this point. How did you happen to use this character of
constructionP—A. Well, that was a thin concrete wall. I do not think it cost any
more than & substantial cedar erib would have cost us.

Q. You consider then that that construction is all right 7 —A. Yes.

Q. In passing over a number of fills, which were from 20 to 24 feet in width
at the top, you told me that this excess was made generally to please the G.T.P.s
Inspecting Engineer?—A. Yes; and at present I have that in my office asking
what I am going to do about narrow fills. I have the letter in answer in my office.

Have you many narrow fills?—A. No.

By the Chasrman:

Q. What do they refer to as narrow fills>—A. I do not know.

Q. Fills that are 18 fect-across the top?—A. The specification specifies that
embankments up to 16 feet in height should be 16 feet wide on top, and above 16
feet in height to 18 feet on top.

Q. And you think you have complied with the speciﬁcati‘on ?—A. Yes, I
think I have substantially complied with the specification. A man might go out
and find a low bank somewhere that was not quite that width for a few feet.

By My, Gutelius: ’ )
Q. Who prepares your yard and building plans and specifications?—A. I
should have to answer that those come to me from Ottawa.

Q. In the matter of gravity water supplies, you told me that you were given
instructions to install gravity water supplies, if their cost did not exceed $25,0007
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-—~A. Yes, and the dumping plant in addition. As I remember it, I wrote to Mr.
MacPherson, the assistant chief engineer, asking him how much capital expendi-
ture, in his fndgment, would be allowed on gravity water supplies, and he replied,
«$25,000, plus the pumping plant”. I do not know it that is just as it is worded,
but that is the gist of it.

By the Chairman:

Q. Did ly}ou install gravity supply where it did not exceed the amount specified
by Mr. MacPherson?—A. Yes.

Q. Can you give us what the average cost of your water tanks and gravity
supply amounted to?—A. I could not give you that, but.you have it all here,

(5. What capacity of water supply in gallons did you install?—A. Well, of
course, in a gravity supply we generally planned that we had water enough for
any number of trains, but, as I said a moment ago, if you are going to undertake
to figure whether a gravity supply is cheaper than a pumping plant, you must have
the number of trains and the amount of water that is going to be required. If
you are going to fit up a road for two or three trains each day, that is one pro-
position; if you are going to fit it up for ten trains each way, or twenty trains
daily, that is quite sanother proposition.

By Mr. Gutclius: ' _

Q. You think your water supply a'ong the division as installed is equal
now to ten or more trains per day each way?—A. Yes.

By the Chairman:

Q. From what I have seen and heard, it appears to me that there was a
general policy to construct at once, quite irrespective of the cost, a railway of the
very highest permanent construction, without taking at all into consideration
the cost?—A. That was practically my understanding.

. Q. So that there was not given to the engincers any discretion wherein they
might use their knowledge, experience or ingenuity in saving money by adopting
other principles?—A. I never was given that discretion.

Q. That discretion is surely given in the construction of high class railroads
by people who have to take into consideration the cost of constructing, even the
- very highest class of railroads, is it not?—A. I so understand it. o

Q. Prudent constructors of high class railroads usually postpone any
avoidable expenditure until after the road is in operation, until after the road is
constructed for some years, when, from time to time, they make additional ex-
penditures, for the purpose of bringing their road up to the highest state of
efficiency7—A. I do not krow whether I should answ.r it this way, but this is
how it is in my mind; that if that was not so, we would not have had any railways
in this country.

Q. A railroad as a matter of fact is never finished —A. That is a ‘rite

saying. ' -
d 5 Tt is true that all the very finest roads in the world are being constantly

improved by straightening curves and raising gradients?—A. That is going on

all over this continent to a great extent and has been for a good many years,

. Did you ever hear of a policy such as appears to have been adopted in
the case of the building of the Transcontinentsl bhaving been adopted in the
construction of any other road in Americr,?—A., That is a pretly “sweeping
question, -1 would answer that I never heard of one to any such extent,

Q. Can you tell me one where any such policy was ever adopted, even of a
shorter extent?—A. Well, Mr. Gutelius will coirect me if I am wrong, but 1
think one of those coal roads going to Pittsburg was built regardless of expense.
It was built to the highest possible standard. 7
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Q. How long was that road?—A. I would not like to say; I do not re-
member the mileage. ‘

Q. About 200 miles?—A. Yes.

Q. Do you know why that policy was adopted in that case?—A. I assume
it was adopted because they knew at the outset that they had enormous freight
tonnage to haul over it.

. By Mr. Gutelius:
Q. That railroad was owned by the United States Steel Corporation?—A.
Yes. '
By the Chairman :

Q. Built how long ago?—A. Ten or twelve years ago.

Q. They contemplated immediate use of it to its utmost capacity?—A. I
think they figured to a certainty before they built it that they had to  handle
enormous freight.

(NATIONAL TRANSCONTINENTAL RAILWAY ENQUIRY COMMISSION
MEETING AT OTTAWA, OCTOBER 16th, 1912.)

Present: G. LyNcH-STAUNTON, K.C., Chairman; F. P. GureLtus, C.E.

Cuanves C. Foss, District Engineer on District A, National Transcontinental
Railway, sworn: :

Ezamined by Mr. Guielius:

Q. Vith reference to the concrete used in the foundation for Little Salmon
river viaduct, in Victoria County, New Brunswick, about mile 183, what mixture
of concrete was used at that time?—A. For the foundation, that is the base
course, 1 by 3 by &; for the shaft of the pedestal, 1 by 2 by 4.

Q. Generally speaking, what mixture of concrete were pedestals of that
character made of 7—A. Most of the shafts of pedestals were 1 by 2 by 4.

Q. The original instructions, in connection with mass concrete of that
character required you to use a mixture of 1 by 3 by 5 and 1 by 3 by 6?—A. I
understand so. ,

Q. What was the contract price for 1 (cement), 2 (sand), 4 (broken stone)
on Willard & Kitchen’s contract, who were the contractors building this bridge?—
A. $15.00 per cubic yard. S
R Q. What was the price for 1 (cement), 3 (sand), 6 (broken stone)?—A.

10.50.

Q. MWhat was the contract price for 1 by 3 by 5?—$11.50.

Q. What was the contract price for 1 by 2 by 62—A. $12.00 per cubic yard.

Q. From your statement, 1 see that 1,661 yards of 1 by 2 by 4 concrete was
used in the shafts of these pedestals?—A. Whatever estimate is given there is
right. On referring to my statement I find that that is correct.

. Q. Bo that the class of concrete used when thess various items are considered,
is 8 very important matter—A. Yes.

Q. Amounting roughly to how many dollars?--A. You mean the difference
between that and 1 by 3 by 6?
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Q. Yes?—A. There would be $4.50 a yard between that and 1 by 3 by 6.

Q. There would be a difference of between $7,000 and $8,000 between the
use of 1 by 2 by 4 and 1 by 3 by 67—A. Yes.

Q. In your letter of explanation, dated September 3, 1912, you say:—

“I beg to say that the authorization giveh Mr. Balkam, in the matter
of concrete mixture at the Little Salmon River viaduct, was, in the course
of personal discussion of the matter and not in writing.”

Is that the fact?—A. Yes. e

On September. 4, the next day, you wrofe him another letter:—

oo

“I beg to say that as the chief engineer had authorized the use of
1 by 2 by 4 mixture in this class of pedestals in viaducts in other parts of
the work, I saw no reason why, if it were necessary or advisable at other

points, it should not be used here, the material being no better than that——— -

found at other points where this mixture had been used.”

kQ. What other point did you have in mind?—A. Particularly Four Mile
Brook. ' '
Q. In a letter from Mr, Lumsden you received authority to use 1 by 2 by 4
mixture in the pedestals at Four Mile Brook. That letter to which you refer
is dated August 6, 1908, I now show you the letter in which Mr. Lumsden says:—
|
“Owing to the poor sand which you seem to be able to obtain in this
section of New Brunswick for the making of concrete, it may be advisable
to use 1 by 2 by 4 in places, but before doing so the price for such should
be arranged with Messrs. Lyons and White, and I would consider $11.50
per cubic yard a fair one.”

A. That is right.

Q. You replied to Mr. Tumsden on the 10th of August, advising him that
there were only 60 or 70 yards of concrete involved and that their price for 1 by
2 by 4 mixture is $12.00 and that you hardly think it was worth while to ask
them to change the contract price for a difference of fifty cents?—A. Yes.

Q. Why was it necessary to rebuild these pedestals at Four Mile Brook ?— A.
They were injured by the frost.

What was the character of the material used in the original concrete?—
A. Well, slate gravel, slate sand. In the second one they had to bring sand from
away down at MacAdam.

Q. That sand was brought in on cars from near MacAdam Junction vn the
C.PR.?—A. Yes. B

Q. From your letters I learned that you were afraid of the sand and gravel
because of its poor quality?—A. Yes it was not as good as quarizite sand and

avel, .
& Q. Tt occurred to me, Mr. Foss, that in going to MacAdam Juuction for
sand, you rem>died the diffleulty of poor concrete by securing good sand?—A.
Yes, so far as Four Mile Brook is concerned.
. Why then, did you increase the quantity of cement in the mixture as
well as change the kind of sand?—A." To make asswrance doubly sure.

Q. Does it not look as though, in the interests of economy, you should have
taken advantage of the fact that as you were getting a first class sand you could
have used a cheaper mixture?—A. Perhaps that would have been good enough.

Q. Now, it appears from your letter, that the authority given in Mr.
Lumsden’s le'ter of August 6, was used by you to enrich the mixture in the
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pedestals of the Salmon River viaduct?—A. I do not know whether it weuld
be allowable or fair for me to say that I did discuss personally that matter with
Mr. Lumsden here in Ottaws, generally as to pedestals everywhere.

Q. It is perfectly fair for you to tell us what transpired P—A. Yes, and
he readily agreed to the use of 1 by 2 by 4 mixture in the class f pedestais in
any viaduct. - That was subsequent to this correspondence.

Q. Then you eay you had verbally authority from the chief enginecer?—A. I
consider 1 bad. :

Q. When did this conversation occurf—A. I should think some time in
the same summer that this correspondence took place, but I cannot specify the
date. It was at a later period when I was here,

Q. And the authority that you had received from Mr. Lumsden verbally,
had back of it the character of the material in that locality?—A. Yes, that
was discussed. .
~——Q—And was not that the real reason?—A. Oh, yes,

Q. You did not consider the 1 by 2 bg 4 mixture, necessary on masonry

: work in district F, when you were there P— I was only there for a month,
: and I reslly never got in touch with that work,
& : Q. The character of sand and gravel there was first class?—A., Yes.
TR Q. So that 1 by 3 by 6 would do?—A. 1 by 8 by 6 for base courses, and
& : 1 by 3 by & for pedestals, I should think would be ample.
ST Q. Do you remember that in Mr. Lumsden’s letter of August 27, 1908, to
i you, he says:— .

“In regard to yours of the 11th instant, asking for extra work order,
» - it is the contractors’ business to furnish good, clean, sharp sand, no matter
s : where he has to get it from, and you should not allow any other to e

: : used in the work. Such being the case I do not feel prepared to give an
order for the removal of unsatisfactory work, ete.”

; o A, That was with reference to Four Mile Brook.

U Q. Does not that indicate to you that the character of the material that is
economically "available ought not to influence the mixture. That is, if the
contractor had to send to MacAdam for sand, and to MacAdam for gravel, even,
that was his own affair?—A, Yes. .

Q. Now, tell us about your troubles at Four Mile Brook?—A. If you re-
quired the contractor to haul that material on wagons, eight or nine miles from
the. cars, that would be rather nnreasonsble.

Q. Do you feel that the unreasonableness of it would justify you in payi
him & higher price when you had an ironclad contract with him?—A, Well,
must say I think it would. .

Q. It was a question of transportation?—A. Yes, that would be a question
of transportation.

0 : Q. Suppose he had constructed a temporary wooden bridge to have got the

a0 track over, or waited until the track-laying reached the bridge, you would have

ingisted on sand and gravel like that you got from MacAdam, and you would also
have insisted on 1 by 3 by 6 and paid him at 1 by 3 by 6 price, would you not?>—

A, T he had a track to deliver it, oh yes. : ‘

Q. Am I right in assuming that one of the principal reasons for using the
rich 1 by 2 by 4 mixture at Liftle Salmon, was, that the local sand and gravel
was not good enough to be used in the 1 by 3 by 6 mixtore?—A., That is the
Teagon, e
Q. Although it wss clear to yonr mind from the contract and from Mr.
Lumsden’s letter to you, cf August 27, 1908, that it was thé contractors’ affair
a8 to where they wonld get good sand and good gravel?—A. ¥es, you could
put that construction on it. :
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Q. What other reason is there besides that?-—A. Besides the necessity of
making what we thought a safe mixture? } :

A % What other reacon do you see for authorizing the 1 by 2 by 4 mixture?—
. None.

Q. You speak of Mr. Balkam; did he concur in this arrangement?—A. M.
Balkam was insisting on it.

A % He was afraid of 1 by 3 by 6 mixture made of local sand and gravel?—
. Yes.,

Q. In your discussion with the chief engineer, in connection with the
adoption of a richer mixture, was that the only reason you think of that was used
for its adoption?—A. Yes,

Q. Did not Mr. Lumsden, in his talk with you, refer to its being the con-
tractors’ business as to where he sheuld get the material?—A. I do not think he
did in that conversation. : .

Q. - Did you forget about itP—A. He had reached the conclusion that it
would be in the interest of safety to build the sbaft of pedestals, as he expressed-
it, above ground, of 1 by 2 by 4 mixture, especially where there was any doubt
nbout any of the material that could be casily obtained.

Q. Now, Mr. Foss, you are an engineer of large experience, and you have
worked on a great many contracts where you have had to make your own decisiona;
if you had been constructing a railroad on the most economical lines, and it was
left to your own discretion to deal with that contract, would you have paid $4.50
more for concrete than you were required to gay under that contract?—A. If I
was working in the interests of economy, I should probably try to save in other
places than in a structure of that height, weight and importance; I should consider
that a few thousand dollars spent there might be in the interests of economy.

Q. Between $7,000 and $8,000 is the amount involved at that place, in
connection with the contracts. Now remember, that the size of these pediestals was
calculated by the Bridge Department, so that ordinarily 1 by 3 by 6 concrete,
which was originally prescribed for that point, would be considered enough; the
width of the shoes at the foot of the trestles was made large enough so that the
strain could be properly carried down to it; the concrete would have to be built
under your instructions so that it would come up to the specifications; would you
not have been justified in insisting on the contractor getting such waterials as
would give such results?—A. Under the strict letter of the contract probably yes.

Q. So that it was in the nature of a help out to use the poor sand and lots
of cement?—A. Ves. ]

Q. Having Mr. Lumsden’s letter about the Four Mile Brook pedestals, did
it occur to you that you should have made a special deal with Willard & Kitchen
for any enrichment of concrete that your requiredP—A. Well, at any rate I did
not.

Q. Baut, looking at it from that point, it might have been a proper thing to
do?—A. Yes. )

. Do you believe that you got a straight 1 by 2 by 4 mixtare in theze
shafts?—A. If I can believe t{e evidence of the resident bridge engineer and the
inspector, I certainly did.

- Q. Are they men that you would reasonably helieve?—A. Yes.

Q. Did you make any figures as to what difference in cost to the contractors,
there is between 1 by 2 by 4 and 1 by 3 by 6 concrete, on this particular work ?—
A. We have, from time to time. . _

Q. What is your ides of the diffsrence in cost between the twoP—A. It
depends on how much the contractor is paid for cement and how far he has to
transport it. ' -

(}f What is your idea of the cost per barrel of cement at Salmon River?—A.

"“The cost pér barrel of cement at Salmon River was at least $3.00 or $3.25.

123.—23
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Q. That was a high price’—A. They had to haul it.

Q. Iow many miles did they have to team it on wagons?—A. About ten
miles.

Q. I made a calculation this morning, the result of which was that six-tenths
of a barrel more of cement was used in 1 by 2 by 4 than in 1 by 3 by 6, does that
sound about right to you?—A. I expect so.

Q. So that the extra cement, taking it at three dollars a barrel, would, at
Salmon River, amount to $1.80 a yard?—A. Yes,

Q. With that in mind it would appear that you could at that time have made
a deal with the Willard & Kitchen Company, to construct these pedestals of 1 by
2 by 4 concrete for $1.80 a yard more than their contract price for 1 by 3 by 6,
does that seem about right?—A. Possibly, though I do not think they were very
much open to deals. .

Q. Did you ever make any contract prices for extras with these people?—
A. No.

.. Q  Did you ever make any contract prices for extras for work under your
jurisdiction”—A. No. :

Q. You did not consider that it was the duty of the district engineer to
Jook after these special prices as you were going over the work?—A. Well, I

Q. Wore any of the Grand Trunk Pacific officers there to look it over ?—A.,
never had any instructions in regard to determining any changes in price except
possibly that one suggested. '

Q. That was the one at Four Mile Brook?—A. Yes.

By the Chairman:

Q. The contract provides, does it not, that changes in extra work must have
been first directed in writing by the engineer and notified to the contractor in
writing, as well as the price, to be paid for such extra work?—A. That is extra
work that is not covered by any item in the schedule.

Q. Yes, but the contract also provides that no additions or changes shall be
made by anybody?—A. I have always understood that no change could be made
without an Order-in-Council.

Q. That is not the point I am speaking of here———you have got a
situation before you in which you think that a change should be made in the
mixture of cement. Now, that change will necessarily materially increase the cost
of coustruction to the Government  And that is one of the changes provided for
under section 11 of the contract?—A. Well, 1 by 2 by 4 mixture is specified,
and the price is named for it.

Q. Tt is in the contract that any mass concrete in piers, abutments snd bank
foundations and turntables, shall be 1 by 3 by 67— A. It is changing the concrete
for a particular structure, but it is not changing the contract, v

Q. You are changing the mixture of the concrete in the piers?—A. In the
pedestals. -

Q. You are changing it fror; £ by 3 by 6 to 1 by 2 by 47 And it is dis-
tinctly stated in the contract, section 68 of the general specifications, that that
material is onlg used in copings and in bridge seats, and so you were making a
change there which is not authorized by the contract and specifications, but which
may he done under section 11 of the contract; and, section 11 of the contract
gives the engineer the power to make such changes, but it provides that such
changes must be authorized in writing by the engineer, and that the contractors
shall not be entitled to any increased price for such changes, unless it shall have
first been directed in writing, by the engineer and notified to the contractor in
writing. This is a very serious change and one which ehould have been aunthorized
by the chief engineer in writing. You said that the necessity for making that
change arose only from the fact that the contractor could not obtain the material
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lie agreed to put in the piers, except at an increased price to him—could it
possibly be argued that the contractor should be paid anything more than the extra
expense to which he had been put. 1 am speaking now of the fairness of the
proposition alone?—A. It may have been error or a mietake, but it wes done.

Q. When you make the returns for these changes, do you indicate them
in your estimates?—A. Yes, we indicate that a certain amount of 1 by ¢ by 4
mixture was used.

. And that would have been apparent in your first estimates sent to the
Ottawa office~—A. Yes.

Q. When was your attention first called to the use of this concrete being
irregular?—A. I think after the pedestals were all- completed, that is my ve-
collection. . .

Q. To what railway station was the cement used at the Little Salmon viaduet,
hauled by the contractor?—A. Grand Falls.

Q. On the C.P.R.7—A. Yes.

Q. For what structures and extending over what part of the railway, did the
contractor have his cement delivered at Grand Falls?—A. From recollection I
ghonld say, from mile 178 to the Grand Talls connection, about mile 194.

By Mr. Gutelius:

Q. By whom was your attention first called to the fact that the use of
1 by 2 by 4 mixture was questioned ?—A. I think in a letter from Mr. Uniacke,

Q. What is the status of the estimates at present in connection with the
payment for that concrete?~A. You mean, are the estimates made based on
the classification returned in that list?

Q. Yes?--A. They are.

Q. The shafts of these pedestals are returned on these present estimates as
1 by 2 by 4 concrete at $15.00 per yard ?—A. Yes,

Q. In view of all the circumstances in this case, would it be a hardship on
tho contractor if the commission were now to recommend that he be paid only
for the cost of the extra cement, which he put into the mixture ?—A. "I do not
believe it would; I should not think it was 4 hardship on the contractor.

Q. Now, what you have said concerning the pedestals on the Salmon river
viaduct will apply also to all 1 by 2 by 4 concrete used on contract No. b in mass
work?~—~A, I think so.

Q. The conditions in the Salmon River viaduct case are similar to these in
other cases, with respect to 1 by 2 by 4 mixture ?-—A. Yes

Q. From the statement which I have shown you, the total yardage of 1 by
2 by 4 concrete, amounts to 5,136 yards on contract No. 57—A. Yes.

Q. 8o that the sum of money involved on that coniract, in respect to concrete
will amount to about $22,0007—A. I do not think you could make a comparison
on this specification between 1 by 2 by 4 and 1 by 8 by 6, I think you must"
compare it with 1 by 3 by b. .

Q. And the price of 1 by 3 by b was $11.50 per yard?P—A. Yes.

" Qo that it would be a saving of from $3.50 to $4.50 & yard and would
amount to between $15,000 and $20,000 on that work?—A, Yes.

Q. In your evidence in June last, you stated that if a jackknife pusher

¢

. grade had been constructed across the Little Salmon River Valley, that something

like one and a half million dollars could have been savet———since that time
yvoa have made s further estimate, what are the figures of that estimate?—A.
Had a jackknifé pusher grade been edopted at the Little Salmon River, there -
would giave been saved $1,644,882, and I think—I do not know whether
you want me to put that in the evidence or not—1I think that would have been
gomewhat incrcased if a caveful pusher had been worked out and located.
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Q. You thirk a stil] larger saving than that would have been effected A
Yes, probably a saving of one and three-?uarter million dollars,

- Having in'mind the character of the railway, its cost, and the business
that could reasonably be expected on it, would you, if left to your own discretion,

grade instead of .the big trestlo?—A, . |
would have constructed it anyway, left to my discretion,
Q. You would have built g pusher grade there if you were left to your own
discretion?—A, Yes .

Q. Why?—A, .Because, calculating the money at four per cent interest, 1n¢
interest on the money that would have been saved would

$75,000 & year and that would certainly have paid for

Pushing the heaviest traflic
*““‘th”af"irnk“elywta“gs‘w%iﬁm;“\ I

I have before me a memorandum in conncetion with the location of the
divisional yard at Edmundston, New Brunswick, where wag the yard finslly built?
—A. At Edmundston, :

Q. What location Was originally suggested by you?—A, At mile 256,
Q. What saving do you consider would have heen effected if the yard had
been built at mile 256 ?—A. About $100,000.

Q. Would that location of the yard at mile 256 have been as efficient in
I E"th"é"i&ﬂvﬂii ‘a8 the preseit \oéation ?—A. Qeogr
I think the yard is better situated at Edmundston, but if you are esking the question
merely as to the local operation of the yard, it would have been as efficient there
e at Edmundston,

Q. What advantage would the location of the yard at Mile 256 have had

over the location of the yord at Edmundston?—A. Ip addition to the advantage
0 Toom for expansion, -

Is there any room for expansion at Edmundston ?—A, None,

Q. Referring to the geografphipal location of the yard, what is the length
of engine district on either gidg of the Edmundston yard?—A. 1 understand it is
113 miles east and 125 miles west,

Q. By placing the yard at mile 256, what would have been the length of
engine district?—A. About 139 miles east and 99 miles weat,

Q. In the light of your present knowledge of this matter, where would you
have constructed the yard, as an enginder >-—A. T would haye constructed it at
mile 256. :

Q. And saved 34%0,000 ?——A. Yes.
Q. Who actually Passed upon the location of the yard at Edmundston ?—A,
I understand it was done between the commissioners and the Grand Trunk Pacific,

" Q. Do you think the Grand Trunk Pacific was interested 7—A. T belieye
it was a matier of negotiation between the Commissioners and M, Woods, chief
engineer of the Grand Trunk Pacific.

Q. Ho was there-and-looked it over?—A, Yes,

Q. In the early negotiations did not the city of Edmundston offer freo water
if the yard had been moved to Edmundston ?—A. My recollection is, that they
offered free right of way; I am not so sure about the water, although I think go.

Q. What was the final result? Did you get either the right of way or the
water free?—A, They made a written a7~2ement that the right of way was not

cost more than a cerfain amount, and anything beyond that Edmundston was
to pay, but I do not remember the figures now.

Q. Do you remember whether you kept within that figareP~A. I think we
did.

. Q. So that you got nothing from the town of Edmundston?—A, No, —
v Q. Although they offered free right of way and talked sbout free waterP—A,
e8. .

eographically, = -
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Q. I have information that you are paying $2,000 s year for water for

termiinal purposes at this yard

? Is that correct?—A, Wo are not paying it yet,

but I understand we are to pay it.

Q. In your revious ‘testimony, Mr, Foes, in the matter of gravity water
supply, you said that the supplies provided on your district were ample for any
traftic that might be handled on that railway. I would ask you now if you comeur
in the recommendation that $25,000 be expended for gravity water supply at a
station?—A. No, outside of divisional points, no.

Q. What is the outside figure that you think should be expended on a gravity
supply where water can be pumped with a gasoline pump?—A., The question

——of-permissible expenditure to obtain a gravit 8upply, can only be decided by a
study of conditions at each pa?ticulTIgcrahon, but for WEyéiﬁgL‘btétiﬁnlr'whertraw*~~
pumping supply can be obtained in proximity to the tank, without an extensive .

lift, I consider $12,500 the greatest expenditure justifisble to obtain a_ gravity

supply.

Q. You made returns under the heading “solid rock” of what has been called

“assembled rock”?—A. Yes.
Q. Can you tell us what

percentage, if any, of boulders, of a cubic yard and

B _over in size, ‘Was included in assembled rock?P—A, No boulder measurement was

kept and as regards boulders contained i assemmbled Tock, T am satisfied on contract — -

No. 1, from my knowledge of
fifty per cent of this rock woul
one cubic yard. The same, I

the cuttings from which these returns were made,
d have filled the specifications for boulders, namely,
am satisfied, would hold true of the small amount

of assembled rock returned on contract No. 2. On all the other contracts, T think
an average of five per cent would cover all the boulders that would be nieasured
by the yard and returned in the sssembled rock statement. This would amount

to, on contract No. 1, 3,634;

on contract No, 2, 305 yards; on contract No. 3,

1,609 yards; on contract No. 4, 5,175 yards; on contract No, 5, 5,780 yards; on
contract No. 6, 3,110 yards; showing & total of 19,413 yards of boulders measuring
a cubic yard and upwards in the assembled rock returned in my district,

Q. The remainder of th

e assembled rock returns are made up of smaller

stones and interstitial material P~A. Yes,

By the Chairman:

Q.. Do you know how much assembled rock has been returned in your own
whole district?—A. You have a statement of it there ; it is 305,009 yards up to

the first of September, 1911.

Q. Did you adopt any rule in classifying material as assembled rock, as to
the percentage of rocks there must necessarily be in the mass?—A. No. There
is no hard and fast rule that could be applied to that,

Q. You could not tel! then what average percentage of rock was in the
material classified as rock in your distriet?—A. I cannot say.

Q. Assuming you had charge of the building of this railway for a oompang,
vhich had ample funds to build s first-class rallway, with a four-tenths grade
eastbound and a six-tenths grade westbound, and assuming that your instructions

had been to build a first-class

road as cheaply as possible without scamping the

road or impairing its efficiency, could you have saved any of the money expended
by the commission in your district?—A. To work out the greatest possible

economy, without detracting £

rom the final efficient character of the road, if it

were leff to my discretion I could have saved money,

Q. Could you have saved

8 large amount or & small amount of money ?—A.

I could have saved a large amount of money. ) ]
Q. Indicate in what particular Kou could have made this large saving?—

A. The two great items would be t

e jack-knife pusher grade which I think

" chould  have -been -constructed-at Salmon’ River, and the general use of ?i_mf??{,, -

trestles,
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Q. Would increasing the curvature to eight dégtees have been out of the |
question on such a road as you would build?—A. For the most part it would 1
not be necessary; only “on occasions. There are a few places where that might |

|

Ty e, g st ey g
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have been done. By the adoption of moderate momentum grades in certain cases, |
money could have been saved. At Coal Creck g timber trestle would have saved -~
a large amount of money. I would have used lighter rails in sidings and yards.
.. T would have used a 65-pound rail in the sidings and yards which is just as good
* 8¢ an eighty-pound rail for that purpose. I would have used wooden culverts in
the moderate banks in a country where you could get cedar.
Q. Could you turn all that into dollarsP—A. Oh, bless your heart, no.
TS~ Q+=Do=you=think-you- could figure-it-out?—A. - Oh yego-to .

Q. Will you make up a statement showing the saving in dollars which you
could have effected in this way?—~A. To prepare a statement of that kind would
require a great deal of work.” The data is alreads in this office, and if you will
furnish it to me in convenient form, I shall make such g statement as you ask for.

Q. If these cconomies were practised in the construction of this road, would
it, for all commercial purposes, be as efficient a road as it is now?—A. Yes,

Q. And could as large loads be hauled over it at the same cost?—A. You

‘build a line at 0.6 and 0.4 grade, or its equivalent pushing capacity,” and “with
reasonable curvature and compensation on it, then you can haul just as big a train
over a timber trestle as you can cver a solid fill. ‘Then the only question that comes
up i as to whether you have arrived at the broadest basis of economy in the main-
tenance and operation, and that feature is determined by the traftic,

By Mr. Gutelius:
X Q. Then, the advantage in deferring the filling of timber trestles lies in the
; fact that in eight or ten or more years you will actually know what the governing

feature is, whereas at present you must guess it; by the governing feature I mean
the traffic?—A. Just so, o

The witness was not further examined for the present,

¢ (NATIONAL TRANSCONTINENTAL RALIWAY ENQUIRY COMMIS-
MISSION. MEETING AT OTTAWA, TUESDAY, OCTOBER 15th, 1912).

, Present: Q. LYNCH-STAUNTON, K.C., Chairman; ¥. P. Gurerivs, C.E.

ARTHUR E. Dovucer, District Engineer, National Transcontinental Railway,
8wWorn : :

Ezamined by Mr. Qulelius: *

Q. Mr. Doucet, give us a short description of your experience in responsible

) _Tailway engineering work?—A. I started with the Canadian Pacific Railway in
- 1880. T was engineer on the Algoma Branch of the C.P.R- from 1881 to 1883."
I was then resident Engineer on Lake Buperior for the O.P.R. from 1883 to 1885
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. al Jackfish Bay. During 1886 I was assistant engineer on the Lachine Bridge for
) the C.P.R. From 1887 to 1898 1 was contractors’ chief engineer for R. G. Reid
t & Co. From 1898 to 1900 I was chief engineer of the Arrowhead and Kootenay
Railway for the C.P.R., and engineer in charge of reducing grades on the prairie,
i snd 1 was also, during that time, in charge of reducing grades between Farnham
) and Newport. From 1900 to 1904 I was chief engineer on the Quebec & Lake St.
l' John Railway and the Great Northern Railway of Canada. Then from 1904 to
the present time 1 was district engineer of the Transcontinental Railway. I gave
up the chief engineership of the Quebec & Lake St. John Railway in 1808.
Q. So that you have had about thirty-two years of experience in railway
e construction in Canada?—A. Yes.
welles oo o= YWith=reference - to--the - specifications under which the National Trans-

covering the classification—have these classification clauses been changed from

the original in any contract under your charge?—A. So far as the classifica-

: tion is concerned, no. o

| Q. So that it is fair to assume that any interpretation that may be placed
on any one of the contracts would apply to the others ?—A. Yes.

s Q. You are familiar with the classification used on the Canadian Pacific

¥ Railwayr-=A, - Yes——

'

| . T O T Pt 3

| Q. In a general way, does the three item classification of the” C.P.R. and--— - -
, :

the one under which you are now working on the Transcontinental, agree, and if
not what are the special points of difference—I refer particularly to the practical
understanding of them, rather than to the phraseology?—A. Yes, practicaily they
agree.

Q. Would it be fair for an observer to assume that the three classifications,
solid rock, loose rock and hardpan, and common excavation, would be interpreted
the same as in the case of the C.P.R. classification?—A. Yes, generally speaking.

Q. Then, Mr. Doucet, a contractor who was in the habit of working under
C.P.R. specifications, would naturally bid with the expectation that he would re-
coive the same classification as he had been accustomed to receive under C.P.R.
engincers?—A. Yes, with this exception, that perhaps the material might be
different on the portion he was tendering on, to the work he had been doing
previously on the C.P.R.

Q. But, based on the specification itself, the price ought to be practically the
same?—A. Yes. e

Q. How did prices on the coniracts on your district compare, generally
speaking, with prices that were given contractors on the last C.P.R. or Great
Northern work that you were on?—A. They were low on the Transcontinental,
in comparison. ' )

Q. How did your classification under this contract compare with the classi-
fication you had experienced with the C.P.R. and Quebec & Lake St. John Railway
in the matter of solid rock?—A. So far as any work I did for the CP.R. is
concerned, we did not meet the same material; with the Quebec & Leke St. John
Railway it was the same classification.

Q. Did you have an item on the Quebec. & Lake St. John Railway that
compares with what we know in the specification as “assembled rock”?—A. No.

Q. Will you describe “assembled rock” as you understand it, and as it has
been returned?—A. A mar3 of boulders held together by some cementing
material, clay, hard compact sand; the boulders forming at least fifty per cent of
the mass, and the whole mass requiring constant blasting practically, to be taken
out,

Q. Did the size of the boulders or rock fragments have any influence on the
classification 7—A. Yes. .

Q... What, under that interpretation, could be considered the average size

that would be called “assembléd Tock” ?==A: - Anything over eight or nine inches.

continental Railway is being constructed—I direct your attention to—the-clauses-—— -
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Q. If the mass contained rock fragments and boulders over éight inches, fn

the major diameter, and was held together, as you say, with fifty per cent of the
.mass composed of stones of that character and larger, did you call it “solid rock”?
—A, Yes. . e

Q. When this was called “solid 1ock,” what was the nature of the interstitial

. material >—A, It was very hard clay or very hard sand which must have been- - -

acted upon by the water at some period to make it practically hard like cement,

Q. Now, if you had that material without any stones in it, what would you
classify it as?—A. Without any stones, I wonld classify it as “loose rock.”"

Q. And if you had the stones separately, what would you classify it as?—
A. It would depend on measurement. '

Q. If you had these stones separately, with very loose sand intervening,

what-would-you-classify-it P—A— The-stone would-be Tieasured as 16056 Tock up

to a certain aize, .

Q. So that when these two materials are fonnd together, they were considered,
under the interpretation which the chief engireer placed on the specification, as
“solid rock”?—A. Yes, when the two are me: together in the proportions above
stated of fifty per cent or more of rock.

Q. In the matter of the third classification, namely “common excavation,”
it is stated in paragraph 35 of the specification that all cemented gravel, indurated
-clay, and.other materials, that-cannot in*the*jndgm@nt'éf the engineer be ploughed
with a ten-inch grading plough, behind a team of six good horses properly handled,
shall be classified as loose rock?—A. Yes.

Q. If such material could be broken up by such a plough and such a team,
what would it be cailed?—A. Common excavation.

Q. Was that interpretation followed strictly on your district?—A. Well, it
was meant to, that was my intention. .

A Q.NDid you classify any material as loose rock, which was too soft to plough?
~—A. No.

Q. So that this ploughing clause is really a test for hardness ?—A. Exactly,
it must be a test for hardness, because if you take a very steep side you cannot
possibly put horses there to plough it; it must be intended as a test of hardness
and nothing else,

Q. And the fact that a team of six horses is specified, rather than four
horses, as is usually specified in grading work, would indicate that it was a plough
test rather than a practical method -of removing material ?—A; - Yes.

Q. Referring again to the solid rock specification, of which assembled rock
forms a part, could you, as district engineer, have classified the material which you
described a moment ago as being composed of fragments of loose rock, and
cemented gravel, could you have classified it as solid rock based solely on your
interpretation of the specification? That ig, could you have consistently classified
this material as solid rock withont instructions or the interpretation from your
superiors?—A. Yes, I did do so.

Q. In doing so, you are cognizant of the fact that the material was composed
of loose rock and cemented gravel which separately would have taken loose rock
classification ?—A. Yes, if you look to the encyclopedia for the interpretation of
rock, you will find that they give “rock” as a glacial deposit coiaposed of boulders
and clay. They say it is sand, or hard sand and clay, which has been deposited
there by glacial astion, ) :

Q. Did yoy ov.r work under any other specification, in which the material
that you classifin] ihere as solid rock, under assembled rock, was placed in that
classification P—A.  Your ides is to ask me if T met with the same thing on the
C.P.R., would I have done the same thing. T would have given a certain pro-
yortion of it as solid rock, and I think most engineers would have done so.

. Q. Would the proportion be anything near like the proportion you gave in
this case?—A. Yes, practically. e e
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QT Did you ever weally do” that?—A. I did it on the Quebeo & Lake St

John Railway. .

Q. You gave solid rock for that mixed material?—A. A proportion, yes.

Q. And your specification on the Quebec & Lake 8t. John Railway was
practically the same a8 the Canadian Pacific Railway?—A. Yes. '

- Q.- And the same a8 this specification?—A. No, this was different.

Q. How could you harmonize that with the condition that solid rock must
contain solid rock excavation which includes all rock found in ledges or masses of
more than one cubic yard, when you tell me that these pieces of stone are as smali
as eight inchea?—A. The cementing material comes in there. The cement ag
material holds the boulders and makes up & mass which really renders it necessaty
to use constant blasting to get it out.

S | W"Qfﬁirxﬁtwbié'thurall‘d these-rock-fragments. or -boulders. could _ug

removed by picks and bars, working in the face, without the use of pewderf—A.
Not practically.
Q. My question is, was it not possible to do soP—A. It was possible, in
the sense that you could take out & ut of limestone for instance, without the use
of powder, if you take time enough. To my mind, it was impossible to take tae'3
masses of boulders and cemented stuff, out by pick and ghovel ; we never could
have got through at all if we did that.

Q. Isitnot a fact that in-all the exploration digging done on your division,
il was possible to dig around every one of these boulders with a pick, so that it
would fall out of the face of the cutting ?—A. That was possible.

Q. 'Then, your reason for calling this material solid rock is, that it was more
practical to remove it by blasting?—A. Yes.

By the Chairman:

Q. When these specifications were given to you as district engineer, were
you given any interpretation of them by the commission, or were you left to
interpret them yourself ?—A. Left to interpret them ourselves.

Q. 1 speak of yourself, that means you and your assistants7—A. - Yes.

Q. In taking section 34 of the specification, did you interpret the word
“mass” to include anylhing more than rock ?—A. When it was brought to my
attention, yes. When 1 first saw the specification, I took it for granted that the
classification would be the same as on all other railways. It did not catch my
attention until the matter was gpecially brough to my notice by the engineers on
the grounds—: - <o oo e e 3o Sl

g(s. Did I understand you to sa§ that at first blush you took ‘golid rock ex-
cavation to include only roc{c ?—A. Yes.

Q. You did not think when you first read section 34, that you should include
any other mater; * than rock in solid rock excavation ?—A. Yes, ledgo rock and
boulders over a yard.

Q. You afterwards changed your opinion on that?-——A. VWhen it was
brought to my attention, yes. .

Q. Who brought it to your attention?—A. It was brought to my attention
by my assistant engineer, Mr. Gordon Grant, a very short time after construction
started.

Q. Tell us about that?—A. They were working at Ia Tuque where most
of this assembled Tock was being met with. “dr. Grant came back to my office
and reported that large inasses of boulders and cemented material between were
being met with and that the percentage of solid rock was being given for that
material. Mr. Woods, assistant chief engineer of the Grand Trunk Pacific,
and Mr. Armstrong, district cngineer of the Grand Trunk Pacific, went up
to La Tuque, and on the wa back they came into my office and’ said that
though the classification might be s little high gtill they had nothing to complain
of. Mr. Woods -instructed Mr. Armustrong, the district engineer of the Grand

B Trunk Pacific, .to give me a letter approving of the classiﬁcation to date. This

%
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was in June, 1907. I went personally over tho work at the time, inspecting with

my assistants and division engineers, and found no reason to change the classi-

fication that was being returned. }

" 7Q. This was the occasion on which it was brought to- your attention that- -
--more than mere rock was being classified under the head of solid rock excavation?

—A., Yes.

Q. Do I understand you that you then re-considered clause 34 and came to
the conclusion that it included these massesP—A. Yes.

Q. That made a serions difference, did it not, in the clasgification 7~—A., Yes,

Q. Did you bring that to the attention of the chief engineer?—A. Yes,

Q. Do yuu know whether it was brought 10 the attention of the commission
at-that time?—A, In August of ~1907, Mr..Woods -made-another-.visit-to the .
work with Mr. Armstrong, and on his return I believe he discussed the matter
with our own chief engineer, Mr, Lumsden, complaining that the classification
was too high. Mr. Lumsden had been up there himself in June, 1807, and made
no complaint as to the way in which the classification was being returned, but
on Mr. Woods bringing the matter to his notice, he wrote me in October, 1907, to
say that he intended to go up to La Tuque to inspect the work, that he would
be accompanied by the commissioners, by Mr. Woods and by Mr. Armstrong, and

- that he required me to have my assistant, division, and resident engineers on the
ground, so that we could go over the work and discuss the classification between
ourselves. We all got there. Mr. Lumsden and the other engineers walked over
the ground.

Q. Did the commissioners walk over the ground?—A. The commissioners
were there and they did not go over the gronnd. Mr. Lumsden did not express
any opinion on the ground, but on our return to Quebee he told me in my office
that he could not approve of the classification. Mr. Lumsden did not, however,
say, what the classification ought to be, and did not give me any orders to reduce the
returns as made. Matters went on in this way, until in December, 1907, and
January, 1908, we received from Mr. Lumsden a blue print and interpretation
of the item “solid rock.” This interpretation, it appeared to me, coincided with
the classification we had been returning. The only debatable point being the
amount of rock contained in the mass and w3 mrasurement of boulders. The
district engineers met Mr. Lumsden in Ottawa in January, 1908, to discuss the
blue print and then explained to him thet it was impossible to measure all the
rocks, instancing the cut at La Tuque vwhere separate measurements were im-
practicable. He then consented to chap ¢e_the measurement clauses to meet our
objections. He wrote me at -the e c! January, 1908, and also in February,
asking me if the classification returned by us agreed with his interpretation, and
I answered: yes. Mr. Lumsden knew that no deduction had been made aud kuew
by personal observation the material 1oved, so that if he still thought the ex-
cavation, as returned by us was too high, he could have ordered us to reduce it.
Estimates were returned monthly and ..ere approved hy him until J une, 1909. In
the meantime, estimates were given to the contractors and the men were paid off,
When the arbitrators, Messrs. Schreiber, Kelliher, and Grant, came over the work
in June, 1910, they gave us q practical application of their interpretation of the
item “agsembled rock.” When they reached mile £3 on centract 8, the furthest
point east at which the Grand Trunk Pacific Railway engineers had mede ob-
Jections to the classification, they stopped, and Mr. Kelliher, on behalf of the
Grand Trunk Pacifie, and Mr. Grant, on behalf of the Transcontinental Railway,
with Mr. Schreibers consent, appointed the district engineer of the Grand Trunk
Pacific, Mr. Fotheringham, and myself, to go over the whole of the remainder of
the work, and they instructed us to classify according to the method we had seen -
them pursuing during their arbitration. I we agreed, our decision wes to be
final; if not, an appeal was to be made to our respective chief engineers. A
stipulation was made that in case of agreement, we were to sign the notes
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conjointly, and send one copy to Mr. Kelliher, and the other to Mr, Grant:—These — ———~
jnstructions were faithfully end conscientiously carried out and final estimates
__were refurned which were approved in Ottawa, and the contractors were paid off.
Q.““We{e‘the- estimates changed to suit the quantities found by the arbitrators,
Messrs. Kelliher, Grant and Schreiber?—A. Yes. T T e
Q. What mileages were covered by them?—A. From mile 132 to mile 115,
and from mile 85 to mile 66 on contract 10, and from mile I"to mile 23 on
contract No. 8, - ' .
Q. Did the arbitrators make many changes in the classification from that
which your engineers made originally 7—A. Yes, they made a good many changes.

~--By-the Chairman: _ .

Q. Did they put it up or put it down?—A. They put in up in one case.
By Mr. Gutelius: |

Q. Do you remember what case that was?—A. It whs in the case of borrow,
where they raised it to fifty per cent solid and fifty per cent loose.
Q. -And_prior to that what was it?—A. “All loose rock.

. Did you and Mr. Fotheringham cover the remaivring -cuts_that were
omitted by the arbitrators?—A. We covered the whole work that was not gone
over by the arbitrators.

Q. So that between the arbitrators and you as their deputies, the whole of
your district was passed upon by the arbitrators?—A. Yes.

@ w

By the Chairman:

Q. Al interpreting the specification a8 you did ?—A. - Yes, of course there
may be some of the work not finished, and in connection with that there may be

something to do yet.
J
By Mr. Quielius:

Q. Now Mr. Doucet, suppose the chief engineer, Mr. Lumsden, should have
insisted with reference to your district on the interpretation that solid rock corld
only mean solid rock in masses of a cubic yard or larger, what would have been
the effect>—A. The effect would have been to change abovt one million yards
of solid rock into loose Tock. -

Q. And if you had received such positive instructions from the chief engineer,
Mr. Lumsden, you would have been guided by them.—A. Had I received such
positive instructions, there would have been nothing left for me to do as district
engineer but to follow out the instructions of the chief engincer.

D AR A A e e SR ¢ )

By the Chairman:

Q. You accompanied the present comimssion, Mr. Gutelius and myself, on
the inspection over part of your district, did you not?—A. Yes.

Q. What part did you go over with this commisgion P—A, We went over
part of contract No. 8 east of the Quebec bridge, and contracts Nos. 9, 10, 11,
and 12 north of the Quebec bridge. ,

Q. Did this commission examine everything you wished them to inspect in
order to arrive at a proper conclusion, so far as it was possitle for them to do-so?

—A. Yes.
Q. There was nothing, was there, that you wished them to look at that was

not examined by them?—A. No.
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) Q. Do you think that so far as the inspection could be made at this date,
that the inspection made by this commission was sufficiently exhaustive?—A, For
& general inspection, yes.

Q. This commission had excavations made at cortain points along the line,
had they not?—A. Yes. : :

Q. Were those made under your supervision?—A, No,

Q. Under whose supervision were they made?P—A. We appointed the
division engineers or resident engineers as the case might be, or the contractors’
superintendents, to put in the excavations,

Q. They were made under your direction?—A, Yes,

Assuming that you had had charge of the building of this railway for a

tenths easthound grade and a six-tenths westbound grade, and assuming that your
instructions had been to build g first-class road as cheaply as possible without
scamping the road or impairing its efficiency, could you have saved any money
that was expended in the construction of the preseni Transcontinenta) road ?—A,
Yes,

Q. Will you give fhstances where, had you such control, and these instrue-
tions, you could have saved money P—A. Well, by the introduction of momentum
grades. -

allows you sufficient momentum to climb up on & heavier grade than the standard
grade.

Q. That is to say, if you assume a distance of a mile of four-tenths grade
from one end to the other, instead of flling to a four-tenths grade the whole
distance, you could have allowed the track to dip in certain places and thereby
saved filling?—A. Yes, and saved cutting as well,

_Q. 8o that an engine hauling & train loaded to the limit, to be hauled along
a four-ff;nths grale, would pass over those dips without any additional assistance?
: —A. Yes.
¥ dQ. That is commonly cal'ed a velocity grade?—A, A velocity or momentum
grade. .

: Q. It differs toom g purher grade in that, in the case of a pusher grade you

must use another engice +, help %10 train over the grade?—A., Yes, the same
S fully loaded train.
. Q. And that is, us you have said, a saving which the eommission could
caleulate from the“materia{iiz“thié office, without your assistance P—A. Yes,

Q. Will you tell me anything else in whi-h you could have made a saving?
—A. T think if we had been allowed to use a little heavier curvature, we would
have effected considerable saving without impairing the grades.

Q. And you say a saving could have been made in that?—A, Yes,

3
i
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we could have vsed eight degree curves oceasionally at important points.

_ of the ground better than by using a lighter carve.
% And instead of having to cut into the hillsides as you have done?—
es.

Q. Can you give me any other?—A. 1In places, we might have used some
wooden trestles. Of course, the rule was laid down that these were not to be used.

Q. Is it not the Practice of railway companies in construction, to first put
in wooden trestles?—A. On all the roads I have been on, yes,

Q. Have you heard that wooden trestlea have been put in on the Grand
Trunk Pacific, west of Winnipeg?—A. T have heard so,

. companymwhichuhadwmpleAfnndsAto--eonstruet—a-ﬁrst-clasrrailwarwith*'a"fonrr* B

Q. What do you mean by momentum gradesP—A. A down grade which

T QU What Himit would you put upon that increased curvature?—A. T Thigk =~
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Q. Do you kuow that Wooden trestles were put in by the Grand Trank Pacifio— -

on their line from Fort William to Graham?—BA. Ng. acile

)

Q. In all your experience as an engineer, in other railwa, i
have buill woodyen tresges 7—A. Yes. & ’ eiliay constructions, you
Q. And where the ordinary excavated material did not fill openings except
in tases where waterways required them?—A. Yes. '

Q. And if wooden trestles had been used on your district, you would have
been saved the construction of all the concrete arches?—-A., Not all of them,

Q. - Most of them?—A, Yes, , ’
Q. You would have saved rock borrow in such hills?—A. Yes.
. You are now preparing a statement showing the saving that could have

been effected if the policy of wooden trestles had been adopted?—A. That
statement haa been prepared already. , 4

Q. That statement will vepresent the saving that might have been <Hected?
—A. Olosely, yes.

Q.. Now,_with regard to using cast iron pipes in farm crossings, if you had

*been building this railway economically would you have used these?—A. ‘No- -

Q. What would you have used there?—A. I think possibly we would have
used these open culverts, stringers, and planking. :
¢ Q. And a .very considerable saving might have been effected there?—A.

es.

Q. Are you familiar with the term over-break in rock-cutting?—A. Yes. |

Q. Did ‘the over-break which was returned compare favorably with over-
break on works which you have had charge of herctofore?—A. Yes.

Q. It was not a. - larger?—A. No, not after the changes that were made.

Q. Not after you arbitrated?—A. Not affer the changes that were made
during the classificaticn.

Q. At La Tuque, if the matter were left to your own discretion and judg-
ment in the matter of grade and alignment, what money saving would have resulted ?
—A. I certainly would have used a .65 grade instead of a direct four-tenths
grade.

. What saving in distance would have been effected by a .65 gradé?— A.
About three miles, = '

Q. And how much money would have been saved 7—A. About one milliin
dollars.

Q. Knowing that a saving of one million dollars, as you have stated, conld
have been made at La Tuque by adopting a .65 grade, what action did you take?
—A. The chief engineer being away from Ottawa at the time, I immediately

" wrote to the~ ComniSS‘ichlu. N

Q. You wrote to the Commissioners direct?—A. Yes. J

Q. Is the letter to which you refer a letter deled Jupe 21st, 1906, and
addressed to the Hon, 8. N. Parent, Chairman of tie Transcont’nental Railway
Commission, Ottawa?—A. Yes. .

Q. Tell us the history of that in your own words?—A. On making the
final surveys of the line at Ta Tuque, we found that by the actual levels we ocould not
possibly get down to the level of the La Tuque flats, using a four-tenths grade,
unless we took & very roundsbout way, increasing the length of the line some
three miles, and at a very excessive cost. The usé of a direct fourtenths grade,
also prevented us from using the Flats at La Tuque for a divisional point. We
found that & direct line could be had by starting from Creek a Besuce to the La
"Tuque Flats using a .65 grade. I had the engineers look very carefully over the .
ground, and run a number of lines to prove that it would be in the interests of
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the Commissioners 16 usé this direct line, ‘This-.g5 -grade could_not be considered

altogether as a pusher grade. Iy wag much shorter, had less curvature, and wonld

cost much less to build tnan the four-tenths grade, It would also have enabled

us to use the Flats at La Tuque for a divisional yard, whereas, by the adoption

of the direct four-tenths grade, we were forced to move our yords two miles further

to the west at what I might call an excessive oost.. By adopting the .85 grade, -
- we would have saved $300,000 on the construction of the yard alone.

%

By Mr. Gutelius: N

Q. Do you figure that you gave the chief engineer and the Commissioners
~sufficient-information to have enabled them to have made g proper decision f—A.

Yes, and I know that they were in favor of adopling my suggestion; but-for-some—
reason unknown to me, we were informed that the line on a 0.65 grade could not
be entertained. .

Q. You produce as an exhibit, your letter of remonstrance to the Chair.
man of the Commission?—A. Yes,

Q. Do you remember the bridge over the Boucanne River ?—A.  Yea.

Q Itisa high trestle bridge on a tangent P—A, Yes,

Q. _The cortour of the ground at that crossing did not appear to lend itself
to a straight bridge across P—A, "No, -~ - o PP S

Q. Will you explain what would have been the economical way - of crossing
that river, and why the economical method was not followed?—A. We were net
allowed to use curve bridges.

Q. And those heavy rock cuttings you sce at each end of that bridge were
occasioned by the instructions to build the bridge.on a tangent ?—A, Yes,

Q.  With reference to the bridge at Boncanne River, do you see any objection
to building a bridge of that character on acurve?—A, No, ]

Is the Boucanne Bridge the only bridge where money was expended to
esca;;le constructing bridges on curves?—A,  No, the Miliey River Bridge is
another, .

Q. Have you suy gravity water supplies on Your distriet?-—A, Yes, we
have three,

Q. Where is the most expensive of these gravity water supplies situated p—
A. At Roberge. .

Q. What did that cost?—A. $11,375.00, B
. . Do you not think that $11,375.00 is too much capital expenditure for a
gravity supply at a wayside station ?—A. Yes. S

. at figure would you suggest as being about right for & supply at such

station?—A, The maximum would be from about $7,000 to $8,000,

Q. Had you any instructions as to the limit you should go for obtaining
water supplies?>—A., "We were instructed to expend as high as $15,000 to secure

T Rrsvity-supplies.-— —

You are familiar with the pusher grade from the St. Fraiucis River west?-
—A, Yes,

Q. If a 1.47 had been used instead of & 1.1 grade, what saving might have
been effected P—A. Between $43,000 and $44,000,
Q. Would it have been as good a railroad 2—A, Yes,
Q. And if you had been building a railroad, using your own judgment and
“authority, wounld you have used.a steeper grade?—A. Yes. ‘
- What is the weight of rails you used in your sidings ‘and yards?—A.
Eighty pounds, the same s on the main line, :
It you were constructing this railroad economically, would you have used
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By the Chairman :
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fler thereby?—A. On the work I was on

for the C.P.R. at Jackfish Bay, on the main line we had an eitght degres curve

outside a tunnel which certainly did not impair the efficiency b
waye—

Q. 8o that the saving which ‘might have been eMected- alongMiliew River— - - |

and the St. Maurice River would have been another item in the

straction of this line, if you

Mmomentum grades would have been economjcal P—A
the chief engineer’s office, I pointed

By Mr. Quieliys:

Q. Referring again to momentum grades,
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Q. Whe! is 8 momentum or equivalent grade?—A. A momentum grade
means {hat advantage is taken of the fact that a train, descending a grade accumu-
lotes energy which increases the hauling capecity of the locomotive by an wmount
dspendent on the length of falling grade and the velocity of the train, and this extra
hauling capacity will protect the introduction of steeper grades than the engine is
theoretically loaded for.

Q. That is, if your ruling grade is four-tenths, and you approach the foot of
a one per cent. hill, at a speed of thirty miles an hour, you would be able to pull
over that 1 per cent. grade your four-tenths load, provided the grade is no longer
than 1,000 o= 1,600 feet P—A. About 1,500 feet,

Q. So that you could have reduced many heavy cuttings by raising the grade

A { T im thesecuttings-from-ten-feet ta fifteen feeb?—A, Most of our summit cuttings

could have been reduced by one-half.

Q. And in the matt-r of fills, a momentum grade policy would have enabled
you to introduce many long sags?—A. - Yes. o -

Q. And save ag much as ten feet or fifteen feet of filling?—A. Yes.

Q. Have you any idea, Mr. Doucet, of the percentage of the cost of filling
that might have been saved in your district if a momentum grade policy had been
adopted 2—A. T have looked to that and I think that between seven per cent. and
ten per cent. of the cost of grading could have been saved.

Q. Without impairing the efficiency-of the road.for-all_practical purposesP—
A, Yes,

Q. It has been said that the reason for not using wooden trestles was on ac-
count of their excessive cost, as figured by the cost of timber in these tenders ?—
A. That is not my understanding. The policy of the Commission that wooden
trestles would not be used, was well known before the tenders were called for, and
it was expected that only a very small amount of timber would be used in this con-
struction. .

Q. What was the price per thousand cubic feet, board measure, asked in some
of the tenders?—A. I think $80.00. When contractors see that quantities are
small they generally put a high price opposits, as it does not affect the grand total.

. May.we conclude from what you have said, that if the policy had been to
build wooden trestles, a tender very much lower than $80.00 per thousand feet,
board measure, would have been put in?—A. Yes, because any contractor would

_kiow that if he put in a big price for timber on a large quantity, his total might
be affected to such an extent that his tender might be run up high. '

Q. And no engineer, would under such circumstances, accept a tender for
$80.00 per thousand, boa~" measure, for timber?—A. No. )

Q. What would be a fair price for the timber on contract No, 82—A. Be-
tween $40.00 and $45.00 per thousand.

———_ Q. So that in our comparisons, it would be fair for us to use the price of

$45.00 per thousand for frame treatles P= - Yos; $45.000r- 85000,

Q. Why did you put in a double track yard between Cap Rouge yard and
Cap Rouge viaduct?—A. At the time I took charge of that portion ef the work,
the construction of the double track was already under way, aud I understood from
Mr. Hoare, my predecessor on that work, that the line was to be a double-tracked
line between the yard and the Cap Rouge viaduct. I may eay that about thirty per
cent. of the work had been done at different points when I took the work over from
Mr. Hoare,

By the Chairman:

Q. This cut is op the north side of the river and about one mile from the
Quebec Bridge?—A, Yes.
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By Mr. Gutelius:

Q. You are familiar with the Ludger Noel yard ?—A. Yes,

Q. I notice that this yard was constructed with side walls eleven feet higher
than the standard plan, why was that done and who is responible for it?—A. My -
then assistant, Mr. C. L. Hervey, was responsible for the extra.height of the walls;
it was done without my sanction or knowledge. L

Q. About how much additional money was expended at this point, more than
would have been expended had you been consulted ?—A. $14,000.

By the Chairman:

Q. Was the question of economy made a cardinal feature in the construction
of this railroadP—A. No; T do not think it was. '

———@—Did-the. Commisdon,,mfmaam ever intimate in any way that
it was desirable that the engineers should carefully consider every atep in the con=— —— -
stiuction of the road, with a view to spending only the amount of money that was
reasonably necessary?—A. No; we had no communication from the Commis-
sioners to that effect.

Are you familiar with the Feher nutlocks that were supplied to your divi-
sion?—A, Yes. e
Q. Describe that nutlock?—A, It is & piece of £in fitling over the nut with
the ends turned up, which rots away in a year or cighteen months after it has been
 put’in place—— - e e
Q. So that you consider that any money expended on these nutlocks might
have as well been thrown away?—A. T may say that half of them are out of the
tracks now.

By Mr. Gutelius:

Q. What would you say as to the advisability of using 1 x 2 x 4 concrete for
the Riviere du Sud arch. Do you think concrete of that strength was necossary P—
A, Yes, because that is one-of the worst river crossings we had in the district.
There are about 300,000 logs driven anpually down that river, and the fall from
one end of the culvert to the other is about ten feet. The water rises up to the
spring of the arch at flood wuier. I consulted all my engineers at the time of the
construction, and we all came to the same conclusion, namely, that a stronger mix-
ture than 1 x 3 x 6 should be put in at this place.

Q. The ixtra strength was on account of possible erosion by logs and ice?—
A. Yes

Q. Don’t you think that one foot or eighteen inches of 1 x @ x 4 concrete’

'd have answered the purpose quite as well as to use that mixture throughout P—
A. Well, we have there the example of the logs striking the solid rock at the outlet
of the culvert and gouging pieces of rock out of the face of the bluff, It scems to

B e that _these loga would have had the same effect on the side of the culvert 88 they

————
——

tad on the solid rock. T —

Q. What is the difference in price between 1 x 3 x 6 and 1 x 2 x 4 on that
contract?—A. The difference in price was $5.00 per yard.

Q. There was considerable discussion over the concrete used in this arch f—
A, Yes, :

Q. What was the ultimate outcome of that discnssion?—A. The difticulty
was that the contractors met the chief engineer in Ottaws, and an agreement was
arrived at that this concrete should be retarned as 1 x 3 x § mixture at a price of
$12.00 per yard, I may say that this agreement has since been rescinded and the
concrete js returned as 1 x 3 x 6 at $10.00 per yard,

Q. The matter is still in controversy?—A. Yes,

. .._;1_23.-_:2_4___l_....7.___ v
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Q. Referring again to overbreak, in classifying overbreak, did you allow a

percentage of loose rock as provided for in the specification where it gays that the
material shall be classified as it falls in the cut after the shot is fired 7—A. Yes,
- Q. You arrived at that as closely as it could be estimated?—A. Yes. In
some cases I may say that where loose rock does not show in the returns, it was due
to the fact that the overbreak was really a rock borrow and used as rip-rap or pro-
tection of embankments in adjacent fills in lakes or rivers.

Q. Suppose that in a solid rock ct, twenty-five per cent. of the total quan-
tities were returned as solid rock overbreak, would that classification be in accord-
ance with these speciifeations?—A. No; under ordinary circumstances a prepor-
tion of the overbreak should have been returned as loose rock..

The witness was not further examined for the present,

(NATIONAL TRANSCONTINENTAL INVESTIGATING COMMISSION,
OTTAWA, OCT 11th, 1912.)

(EVIDENCE TAKEN IN THE OFFIOES OF THE NATIONAL
TRANSCONTINENTAL.)

A. G. MACFARLANE, sworn.

By Mr. Gutelius:

Q. @Give us, in short form, your exp-rience prior to your going with the
Transcontinental Railway?—A. I began in the year 1882 on the Kingston and
Pembroke Railway, and I worked there as rodman, and was there for four years—
werked as rod man end instrument man latterly.

Q. And where else?—A. From there I was on the Baic des Chaleurs for
two years, and I was on the survey of the Rapid Transit road, Cleveland, Boston
and New York—six months there—and I was on a branch line of the Canada
Atlantic, was there about a year, and then I was up on the main line of the Ottawa,
Arnprior and Parry Sound, cight years, and then I was down on the Mainland,
Nova Scotia, for two ycars, and then on the Algoma Central for nearly a year,
and then I went on the Canadian Northern and was there four years, and then
I canié on to this road. T T T e S

Q. 8o that you have had a very general experience in surseys and construe-
tion of railroads in Canada?—A. Yes.

Q. During the past 80 years?—A. Yes. .

Q. What positions, 1id 'you fill on the N.T.R.?—A. The firsi position
I was locating engineer: when construction started I was division engineer for
division 7, on District F, and was there for two years, call it as divisional engineer,
and I was about three months assistant district engineer on District F. and then
T was Aistrict engineer on B. for one year, and then I was inspecting enginecr for
about two years, and then I was on F., and was on F. for about a year.

Q. Put on F. as district engineer?—A. Yes.

Q. Which position you still %xold ?—A. Yes.

Q. You were actively engaged as divisional engineer while the contractors
were excavating Division 7?—A. ~ Yes, or a good portion of it. .
Q. Which was the time that the first discussion on classification was in
progress>—A, Yes, : :
Q. You were at the meeting at Kenora?—A. Yes
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Q. Who were present at that meeting of the leading engineers and commis-
sioners?—A. The chief engineor of the work, Mr. Hodgins, Commissioner Young,
John Heaman, and I think B. J. McIntosh: I think that was all. ~

Q. Waa there any Grand Trunk representative?—A. No,

Q. When you left that meeting, what was your understanding in connection
with the handling of material excavated outside of the sections?~—A., My under-
stunding was that there was a portion of that would be allowed as solid rock, other
than what you could attach to the specification, but as to what it was going to be,
there was nothing definite. )

Q. You understood that a more liberal ‘classification was going to be given
to overbreak than provided in the specification P—A. Yes. :

Q. Did you ever receive any definite written instructions after that meeting?
—A. No. nothing definite.

Q. Up to the time the work was finished, no instructions came from Ottawa
or elsewhere, so far as you know?—A. I think Mr. Lumsden, after 1 left there,
sent instructions—I know he did, because I have seen them—which appeared to
be founded on the specification alone.

Q. This meeting was February 8th, 19087—A. Yes. There were no instruc-
tions came out until after I left, as regards the general interpretation of the speci-
fication by Mr. Lumsden. ’

- Q. In the matter of overbreak?—A. No. .

Q. There was nothing in Mr. Lumsden’s blue print, or.the inatructions, in
connection with overbreak, was there?—A. No, I do not think so; that is my
remembrance of it: the documents would show. ~

Q. With reference to the specifications governing classification, do you
understand that these specifications would enable an engineer to classify soft mud
as loose rock?—A. No. :

Q. The plough test, then, is a question of hardness, or difficulty in removing
on account of hardness, or the stones it contains?—A. Yes, according to the
specification.

Q. Do you understand that has been generally lived up to on District F2—
A. T do not think it has been lived up to, right to the dead—1I mean the test.

Q. Have you corrected anything that you have discovered in that classifica-
tion, so that it is reasonably within this specification?—A. Yes, I have lately,
since the Commission was there, but I ddi not measure the portion on the MeAr-
thur ceutract,

Q. With reference to the McArthur contract, you have made no corrections
there, for what reason?—A. This matter has been handled by the arbitration,

and T did not even examina it with the idea of making corrections, becauss it hag. . ... . ...

been handled by the arbitration and settled. . :

Q. - With reference to the arbitration, and your general hnowledge of Dis
trict ¥, do you conaider that the arbitration results are within reasonable limits P—
A. Yes. I must qualify that, probably, as to the question of assembled rock,
which I never understood, and do not understand yet.

Q. You refer to disgram 8 in Mr, Luuisden’s interpretation, in connection
with selid rock?—A. Yes, a8 diagram without any scale, or without any clue from
whickh te judge what was meant. -

Q. Assuming that the stones shown-on diagram 5 are all less than a cubic
yard, and that the interstitial spaces are filled with clay and sand, what would
you be compelled to classify that material as, under the specifications and contract,
without reference to Mr, Lumsden’s interpretation?~—A, And the stones touch-
ing, then T would call it looze rock: that is all I would do. o

Q. Under classification of solid rock, which reads, “Will include all rock
found in ledges or masses of more than one cubic yard”, what is your understand-
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ing of the kind of rock covered by the word “masses”?—A. My opinion would
be lumps of rock. o

Q. Lumps of rock over a yard, whether they be in the form of boulders or
large rock fragments?—A. Yes. That is my opinion, as an engineer, based upon
the specifications, without reference to any instructions.

Q. The overbreak on Distriet ¥. on the McArthur contract, we noticed in
our recent trip, is a very sericus matter. What proportion of the total =olid rock
do you think is overbreak ?—A. 'Thirty to forty per cent. :

Q. Have you ever, in your experience as an engineer, encountered any rock
excavation that had anything like such a quantity of overbreak?—A. No, I never
did.

Q. How, in a general way, do you account for this large amount of over-
break on this contract?—A. In the first place, the cuts are very much larger
than anything I have ever seen before, and the rock is of a ver; seamy nature, more
so than any other rock I have ever seen before. Their method of taking it out was
something new to me, the putting down of holes, eay anywhere from three-quarters
depth of a hole to the full depth of & hole, back from the face and springing them,
sometimes three and four times, heavily springing them. :

Q. Just explain what springing a hole consists of >—~A. In the first place,
you have a limited space: you have just gat the hole to werk on, and you put down
all the dynamite you can into that: sometimes you only put two or three siteks at
first, and have a drop fuse, a small fuse lit and dropped into the hole: they let
that off, and it tears it up in the bottom, and after that cools off they put some
more in; they can probably put five or six times as much the second time, and that
tears out quite a hole below, and they wille jib this the third time before they get
it large enough so as to get enongh explosive there to take that out. In the course
of this springing, where you have seamy rock, very often it opens up the seams, and
when you go to load this hole afterwards, a great deal of the power escapes through
the seams. You do not get the result you probably would expect. Possibly the
next hole you squib the rock will be of a niore solid formation, not so many seamse,
and you put down your explosive into that, and it tears it all to picces. That is
what makes it so difficult for an engineer to say to a contractor—in fact, you can-
not say to a contractor—what is necessary to load in a hole, because you do not
know the conditions below. '

Q. When you are in that condition of mind, however, you are assuming that
it is impermissible to blast with deep drilling?—A. Yes.

Q. What depth of hole is a reasonably good sized shot?—A. Well, 25 feet
should be the extreme, I should think. ~ "~ -
Q. With a hole 25 feet deep, say 25 feet back from the face—A. T do not

think they very often did it that far: say 18 o, 20. :

Q. Well, say 18 or 20 feet back from the face, what quantity of dynamite
would be used in the final blast, roughly?—A. T think we used to figure on about
three-quarters of a pound to a pound—about three-quarters of a pound of dynamite
to a yard of rock, so as to displace it. It would({)e about 500 or 600 pounds of
dynamite, : :

Q. Did you ever gee rock blasting done before where shots of that size were
uged ?~—A. No,

. Q. How was the blasting of rock excavation handled on work with which you
were previously connected ?—A. We used to put down about three holes, probably
back eight feet from the face. The cuttings were lighter, and we would strip it
very lightly,

. Q. About how many pounds of dynamite would be used in this operation ?—
A. Pretty near the same amount per yard, but it shatters much smaller, and it
was distributed better, you see: it would be in three holes. ’
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Q. And about how many pounds?—A. As near as I can remember, about
three-quarters of a pound to the yard is what we always used to figure on on roads
I have been workin% on,

Q. 8o that a blast six feet in depth, set back four feet would take 15 to 20
pounds of powder.—A, Yes.

Q. 1f that character of rock drilling and blasting had been used in this work,
would it have been possible for them to make so much overbreak ?—A. No, it
would not,

-Q. " Which of these methods do you think the original specifications contem-
plated.—A. The method of careful blasting. :

Q. By careful blasting, you mean numerous small shots—A. Numerous
small holes and shots, or the old-fashioned method. ‘

Q. What is a reasonable gercentage of overbreak —A. ¥rom my knowledge,
as an engineer on other works, I should say.that 25 to 30 per cent, with the modern
method of blasting, is about right for overbreak.

Q. What percentage of overbreak would you expect if they used the old-
fashioned method of blasting —A. I do not think it would go over twenty per
oent. ‘

Q. Suppose that you could have limited the depths of the shots on those big
cuttings on District F. to twelve feet, what effect would that have had on the over-
break?—A. It would have decreaséd the overbreak.

Q. Down somewhere to near what the old-fashioned method would have given
vou?—A. Yes, ;

Q. Do you remember the big cutting at mile 1397—A. Yes.

Q. What was the greatest depth of that cutting at rail level>—A. I do not
know that: about 40 feet at the widest portion: 35 to 40 feet.

Q. The amount of overbreak in this cut, I gee from the records, is over
28,000 yards, which is practically the same as the amount of rock inside of the
section.—A. Yes.

Q. How do you explain this?—A. Mr. Poulin, the district engineer, said
he wanted to get the track out to the Winnipeg river, in order to put the bridge in,
and it was necessary to have all these cuts out as rapidly as we could tear them out.
In talking the situation over we discussed the matter as to what they should be
allowed for that.

Q. You discussed the matter with him?—A. Yes; and on account that we
required all this material for fill and the long distance, there was a scarcity of
filling material, and the long haul would bring the train haul material very nearly
up to the price of solid rock, as far as we could see, and, taking these things into
- -consideration, he-thought the_contractor should get solid rock prices.

Q. And the cont . :tors were so advised P—A, Yes.

Q. And you finally paid them for all the rock excavated, which included
this 28,000 yards of ovorbreak P—A. Yes. . )

Q. What rate did the subcontractors receive for removing this solid rock ?—
A. About $1.25 a yard. ' - '

..Q. And the main contractor, MecArthur, received how much?—A, $1.70.
He had & sub between him and the other man at $1.50. :
Q.. But there was a profit between McArthur and the first subcontractor of

45 cents a yard?—A. The man that did the work, yes.” ]

Q. And, as there is practically 60,000 yards in the cut, the profits accruing
to the original contractor and the first sub amounted to about 27,000; is that
right?—A. Yes; that is between him and the first sub,

Q. So that the profits are equal to about one dollar a yard for all the: over-
break in that?—A. That is the profit on the whole amount.

Q. Did the crowding of the rock cuttings and the heavy shooting actually
help in the completion of the work?—A. Wo.
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Q. If it were to be done over again, you would-not have concurred in rushing
the work in that manner?—A. No; I never did, and do not approve of it.

Q. You felt at that time that you were opening a door to the contractor that
was really dangerous?—A. Yes, ) )

Q. 'And you are not surprised now, when you are faced with this 28,000 yards?
—A. No. I do not think he really wanted to do it, but they were hounding him to
get it done.

Q. Who was hounding him?—A. It came through the chief engineer. As
far as I know, I think the Commissioners were at it, too. The chief engineer sent
out a regular list of cuttings, which you would be surprised at, telling us to tell the
contractor that he must move so many thousand yards per month out of each cut-
ting, and that was done some time in 1907, in order to get that work done there,
and the man that was behind the whole thing was Mr. Morse, of the Grand Trunk
Pacific,

Q. Why was Morse rushing it, do you think?—A. We all thought he was
going to blame the tie-up, so to speak, on the National Transcontinental instead of
the Grand Trunk Pacific, that they would be ready with their piece between Fort
William and Graham, and we would not be done with ours, and the grain would be
held up on account of the road not being finished.

Q. So that it was a race between the Lake Superior branch of the Grand
Trunk Pacific and the N.T.R. between Graham and Winnipeg?—A. Yes, to get -
the wheat from the west to Fort William. :

Q. What was the actual result?—A. The actual result was that in 1909,
when the rock was all out—it was a year and a half after that hefore they got it
open—something like that. I think the rock was all out in the spring of 1909.

Q. When did the first wheat go over?—A. Some time in 1910; I think it
was something like a few hundred bushels was put over. -

Q. Just cnough to say that they hauled some in the fall of 1910, whereas
this extra expenditure was made about two years before?—A. Yes.

Q. Referring to overbreak in general, and the partial understanding that you
had at Kenora, how did you return overbreak after that meeting?—A. We re-
turned it as overbreak.

Q. As solid rock overbreak?—A. Yes.

Q. That is, you measured cvery yard that was taken out of the cut, and re-

.turned it at solid rock prices?—A. Yes. This was done with the full knowledge
of the district engineer, and I understand the same knowledge of his superiors.
~ - Q.- As a divisional _engineer on_whom the_responsibility of classification

Tested, did you feel that the placing of thia overbreak in the solid rock column eet- ~ il

tled ‘it and ended it?—A. No, I never felt that.

Q. What else could happen?—A. All estimates must be finally referred to
the chief engincer for his signature; we never knew what he was going to do.

Qi. And by his signature, you mean his approvat?—A. Yes, his final ap-
proval. ,
' Q. Was it given to him in such shape that he knew what part of the solid rock
was overbreak ?—A. Yes, I think so. R

Q. In any event, you rested your case on the action of higher -officers, and
Xere 1;atisfied in your own mind that they were familiar with your intentions?—

. Yes.

Q. You were ready at all times to accept a criticism or instructions in con-
nection with overbreak?—A. Yes,

Q. And you were particularly ready in that, when you refer to the clause that
says that overbreak shall be paid for as it falls in the cut, were you not?—A. Yes.

Q. And you rather expected that the chief engineer’s office would ask for, or
- demand, a portion of loose rock in the overbreak?P—A. That is at the first, before
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they let it drag on so long, I expected that, but when these estimates were coming
in, and the contractors were being paid for them, it looked as though they were not
going to do anything with it. :

Then you assumed that the chief engincer proposed to let it go through,
fully aware of what he was doing, as solid rock?—A. Yes, 4

Q. Now, by reference to the specification, Article 38, where it says, “The
classification of material from slides shall be made by the engineer, and will be in
accordance with ite condition at the time of the slide, regardless of prior conditions,”
if you were simply given this Article 38 as a guide for slides in rock cuttings, would
you not be compelled, under it, to classify that portion of the overbreak where the
pieces were less than a cubic yard as loose rock?—A, Yes.

Q. How would you arrive at that in a practical way ?—A. * We could arrive
at it by giving a percentage,

Q. Suppose we had a cut that contained 1,000 yards of overbreak, aud you,
in your judgment, concluded that 500 yards of that overbreak was loose rock, and
suppose the entire eutting including overbreak amounted to 4,000 yards, based upon
cross-section measurement, how would you return that 500 yards of loose rock, and
would your returns increase the total caleulated quantity in the cut?P—A. I think
that 500 yards of solid rock measurement is to be estimated as loose rock; give them
the explanation of it, or otherwise give them 750 yards,

Q. Then yon would increase the quantities in'the cut 250 yards?—A. Yes,
with an explanatory note.

Q. And you would make an explanatory note on your return?—A. Yes.

Q. 'The reason for this explanatory note is that that method is not provided
for in the specification?>—A. That is right.

Q. Then, if you hewed to the specification closely and measured in excava-
tion only,*you would not be justified in giving a yard and a half for a yard?—
A, No.

Q. Without special authority, or this explanatory note?—A. No.

Q. Referring again to overbreak while this work was in progress, what was
your habit, and that of your engineers, when yau digcovered contractors shooting
these tremendous blasts?—A. 'I'he engineer notified thic contractor that there
would be reductions if he did not change his method and did not use more caution,
and they promised fo, and they laimed they used all the caution they could, and
the resu¥ts were not any better. We did deduct quantities from some of the cuttings
on account of heavy blasting.”

Q. Ought you not to have reduced the yardage of overbreak for all material
- that was wasted P—A. Yes. T

Q. As divisional engineer, in looking over your quantities, I find that you
did not grant any loose rock in many cases of overbreak ?—A. No.

Q. What protection have you for not doing so?—A. At the Kenora meeting
I got the idea that we would receive some further instructions in connection with
overbreak, and, pending the receipt of such instructions, I returned the whole
amount of overbreak as solid rock, expecting that it would be corrected to conform
with whatever instructions the chief engineer might make.

Q. You are familiar with this little book of instructions to civil engineers on
the NT.R.?—A. Yea. :

Q. In the matter of curvature, on page 38, it is laid down “‘I'hat the maximum
curve on a level shall not exceed six degrees.” Do you think that this bald state-
ment or instruction was a wisg one?—A. No.

Q. Why?—A. Well, it might run’ you up into some fearfully heavy work,
where a very slight deviation in the curvature might avoid it. .

Q. 'Then the instruction re curvature shonld have had some monetarial limi-
tation?—A. Yes; something of.that description.
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Q. This positive rule gave the locating engineer no discretion when he was
three weeks away from the chigf engineer’s office, even though he would find a place
where a large saving might have been effected ?—A.  Yes; that would happen when
locating on a ruling grade. ‘

Q. What approval did location plans receive from higher officers ?—A. Well,
they were referred from the locating engineer to the district engincer, and he is
supposed to have recommended it to the chief engineer, and he referred it to his
assistant, I think. - .

Q. In the line that you located, did you receive any criticism in the matter
of reducing the cost of the line from your higher officers?—A. No, not that I
know of. I am pretty sure I did not receive any, -

Q. What yould you say about the 600 feet of tangent between curves?—
A. That is something that I would insist upon, with nionetary limitations,

Q. It is unfortunate that theydid not give monetarial limitation to those
tangents?—A. Yes. I think that where you have a particularly rough country,
you can afford to figure on less speed of your trains; therefore you could increase
your curvature, shorten your tangents and introduce compound curves.

Q. Don’t you think that broken-back curve provision is & mistake?—A. I do.
Having proper adjustment between curves, I do not see that it makes any difference.

Q. Article 29 says, “Every effort will be required to secure level track at
stations”; is that a practical instruction for a locating engineer —A. - -No.

Q. Why?—A, I think on the grades we ha there we could put a station
almost on our maximum four-tenths, without any very great inconvenience.

Q. And if you followed this instruction you would have had to lecate your
stations before you located your line?—A. Yes; you wonld always have to have
that in your min? when locating. .

Q. Which is an impracticable situation ?—A. Yes,

Q. If you were designing this railway, and were given the limiting grades, in
the interest of economy would you not have used wooden trestles, for the first eight
or ten years at least, at certain points?—A. Yes.

Q. If that method had been adopted, where would the greatest saving have
been effected?—A. We would have saved building the arches, and in some cases
lv;v;’ould have saved a large amount of money, where the filling was made of rock

ITOW,
Q. Can this commission arrive at a reasonable estimate, through your offices,

~85-to what saving might have been effected, if the policy of building wooden trestles

had been adopted ?—A. I think so.

Q. If you had been given these limitations in the matter of grade and haulage
c:q:(‘it{£ would you, in the interest of economy, have introduced momentum grades?
—A. Yes.

Q. Tt is possible to save a considerable amount of money in cuttings and fills,
and still get the same-haulage capacity P—A. Yes.

Q. And still have what are known as short sags or humps?—A. Yes, parti-
cularly going over short summits. , o

Q. Would that change amount to very much on the portion of the line which
you located P—A, T guess half of my location was on maximum grades that ‘you
could not have touched very well, . :

% But through level and undulating country, it is a saving proposition ?—

ez,

Q. And is not detrimental to the railway generally?—A. No,

Did you make an examination of the C.P.R. engine house and engine ter- -
minals in Ottawa today ?—A. Yes. :
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Q. How does that class of honse compare with the houses which you built?—
A. TFor efficiency and for the purpose for which it was built, I think it compares
very favorably. :

Q. In any event, it is quile as good?—A. Tt is quite as good ; that is, in my
epinion, ,

Q. Did you notice the coaling plant?—A. Yes,

Q. When T tell you that that coaling plant cost less than $10,000, do you not
congider that it might have been better to have followed that design than to have
built the very oxpensive storage bunks that you have at Graham and Transcona ?—
A. Yes, I think something similar to that would have been better.

Q. How much money would you have saved at ecach point?—-A. About
$18,000, - ‘

Q. Suppose you had been given District ¥ to locate and build, with a limita-
tion of a virtual four-tenths grade against eastbound traffic, and a further limi-
tation of £60,000 per mile cost, could you have built such a railroad 7—A. T think
I could have given it a pretty close shave.

Q. What are the things that stand out most prominently in your mind as the
difference between such a railroad and the one that has been builtP—A. Waell,
having such closely defined instructions about curvature and grade: sometimes by
an additional few hundredths on a momentum grade, I think it would be almost as
cerviceable a road, and you could save thousands of yards: by putting in a little
sharper curvature you could save thousands of yérds, and by putting in virtusl
grades you could save thousands of yards, and have it as efficient as it is today.

Q. You would not have graded second sidings?—A. No.

Q. You would have used wooden trestles liberally?—A. Yes; every place
where we thought there was no danger of being shot out. If we had been allowed
to put in lighter steel in sidings we could have saved a lot of monay,

How about the entrance to Winnipeg?—A. If we could have made a
feasible arrangement with the Canadian Northern, for the present, at least, that
would have been the proper way to enter Winnipeg; nor would I have built the
Transcona shops, nor would I have built the double track over the Sturgeon river
between Lake Superior Junction and Graham, nor would I have built the double
track from Transcona shops-in to Winnipeg.

Q. And you would have fixed the overbreak feature, too, if you had to stay
within $60,000 a mile?—A. Yes, if they had left it to me there would never
have been more than %5 or 30 per coent at the outside.

(NATIONAL: TRANSCONTINENTAL INVESTIGATING COMMISSION;
EVIDENCE TAKEN IN TRANSCONTINENTAL OFFICES,
OTTAWA, JANUARY 16th, 1913.)

Banest P, GoonwiIN, sworn.

By the Chairman:

Q. You are one of the inspecting engineers of the Transcontinental Railway
are you not and have been inspecting engineer since when ?—A. From the begin-
ning of January, 1912,

Q. You were formerly in the employment of this Commission were you not?
—A. Yes
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In what capacity?-—A. As locating engineer and division engincer.

Where were you division engineerP—A. On contract No, 14.

Where is that?—A. District “ E” Abitibi Lake.

How long were you division engineer?—A. For about a year.

And during that time did you acquire any experience in classification on
the division?—A. Yes, during that year they were grading and I was classifying
the work. , i )

Q. In October of the year 1912 you were instructed to go to what contracts?
—A. Nos. 13, 14 and 15. :

Q. To contracts Nos. 13, 14 and 15 to inspect the work and to make plough
test for the purpose of checking the classification which had been made of the
grading on those contraets, were you not?=—A. Yes, .

Q. Did you follow your instructions?—A. I did.

Q. When did you go to that country?—A. I do not know the exact date.
Some time in the month of October.

Q. How long were you up there?—A. Just a month. Between September
18th and October 20th.

Q. Did you make any plough test on the work?—A. I made two plough
tests, one on contract 14 and one on contract 15."
Q. Did you make a sufficiently extensive plough test to satisfy yourself as to
how the excavation shonld be classified on those contrasts, 13, 14, 15 and 16?—A.
. I consider I did.
Q. And did yon make a reclassification of the grading on contracts 13, 14, 15,
and 16?-—A. No; I made a report on what I considered,—

Q. Did you make a report on the character of the country and classification ?
—A. Yes.

- Q. Have you a copy of your report>—A. T have and I produce it. It is as
follows :—

“ From my plough tests and what ploughing had been done during the progress
of the work, I am convinced that there is very little, if any, clay on this district too
hard to plough.

“The following are the estimates as they stand at present:

Conliract No. 13 (District “CD ”.) Macdonell & O’Brien, Contractors.

Solid rock 9,665 cubic yard— 1 per cent
LOOSG l‘O(‘k 3 “ Q « “«

Common excavation “ “.90 « «

Contract No. 14, Grand Trunk Pacific Railway, Contractors.
Solid rock 98,131 cubic yard— 2 per cent
Loose rock 2,098,769 « “«._—48 « o«
2,197,714 -« o500 “

Contract No, 15, E. F. & G. E. Fauquier, Contractors.
Solid rock 25,363 cnbic yard— 1 per cent
Loose rock 1,253,395 ¢ 449 « o«
1,262,204 ¢ _50 « o«

Contract No. 16, O’Brien, Macdougall & 0’Gorman, Contractors.
- Solid rock ...... e +.. 11,24 cubic yard— .6 per cent
Loose rock 894,956 ¢«  “._34 « «

1,723,147 ¢« _g55¢« ¢
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“Coniract No. 15

“The work on that portion of Contract 13 which is in District “CD”
was done during the present season, and the classification was done in strict
accordance with the epecifications, i.e, all material that was not too hard to
plough was classified as common excavation, while mixed material was classified
a certain percentage of lonse rock according to the amount of stone it containad
and the nature of the material,

*“Ledge and boulders over one cubic yard only were returned as solid
rock. No assembled rock was allowed as solid rock. The result of this classifi-
cation is that only 9 per cent of the whole was returned as loose rock.

“Conlract No. 14:

“The character of the country is very much the same on all of these con-
tracts and had the same systems of classification been carried out on contract 14,
as on contract 13, the difference would have been that 1,641,308 cubic yards
would have been returned as common excavation instead of loose rock.

“ Making an allowance for any slight difference in the character of the
country and for a’liberal classification 20 per cent of loose rock would be
sufficient. ’

“Instead of 2,078,769 cubic yards of loose rock only 874,822 cubic yards
would have been returned, making a difference of 1,203,847 cubic yards. The
difference in price between loose rock and common excavation is .31c per cubic
yard, making a total of $373,192.57 on the whole contract.- The amount of
over-classification in solid rock is only small,—~some assembled rock was
allowed but in no great quantities,

“Qontract No. 15:

“ Applying the same rule to contract 15, i.c., allowing 20 per cent for
loose rock, the difference would be 745,003 cubic yards would have been
returned as common excavatirn instead of loose rock, making a difference of
$223,500.90. The same rem, 'k in regard to solid rock applies to this contract
as well as contract 14.

*“ Coniract No. 16:

“ Applying the same rule to this contract, the difference would be 369,090
cubic yards, which would have been returned as common excavation instead of
logse tock, making a difference of $165,017.80. Solid rock on this contract
same ag the others,

-

““'This would make a differénce of $751,711.27 on the three contracts?’ -
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(NATIONAL TRANSCONTINENTAL RAILWAY INVESTIGATION COM-
MISSION. OTTAWA, SEPTEMBER 6th, 1912.)

Present: G. liyNcw-Stauxtox, K.C.,, Chairman; F. P, Quiktiys— C.E,,
Commissioner,

Gorpox Gnraxt, chief engincer National '['ranscontinental Railway, sworn:

By Mr. Gutelius:

Q. You are chief engineer of the National T'ranscontinental Railway and
have been engaged in engineering work on this railway since when?—A. Since
May, 1905.

Q. You werc appointed chief engineer of the National 'I'ranscontinental
Railway when?—A. In July, 1909, .

Q. Refer to the specifications attached to the contract, and under the head-
ing of “Classification,” paragraph 34, you will see the expression “Solid rock
excavation”—the classification of solid rock has been one of the most important
items in railway construction in which you have been engaged during your ex-
perence as an engineer 7—A. It has,

Q. Has the term “solid rock” in the various specifications under which you
have worked been interpreted practically in the same way?—A. It has,

Q. What other specifications are you familiar with?—A. I am familiar
with these specifications — I worked on railways in South America, the Inter-
colonial Railway specifications, the specifications of railways in the United States,
and the C.P.R. specifications, and the 1T'ranscontinental specifications.

Q. And in your experience in these different specifications you have found
that solid rock generally has been considered the same in all of them?—A. In
all of them, yes.

Q. Generally?—A, Yes, v

Q. A new item, Mr, Grant, under “solid rock” appears in the interpreta-
tion of “solid rock” in the Transcontinental specifications, which is generally
known as “assembled rock ”?—A. Yes,

did Q. Did you ever come across the term “assembled rock” before?—A. I

id not. )

Q. In the other specifications With ‘which you are familiar-did you have-any—
{rouble to classif;' all sorts of material without using such a classification as

“assembled rock?’—A. I never classified anything else as solid Tock on any other
road except Jedge rock and boulders over a yard. »

Q. And you never found it necessary to find any kind of solid rock such as
assembled rock?—A. No, because the specifications of the other roads ss'a rule
would define anything or would include an item for anything out of the ordinary
such as on the Cape Breton Railway we had a classification for gypsum., On
other roads we would have a special item for shale rock, rock debris, and
such material as that. .

Q. Where it occurred in sufficient quantities to justify a special price?—A.

Yes.
Q. Can you, Mr. Grant, give us the history of this new item of assembled
rock, and how it became a portion of the Transcontinental specifications, if it
ever did?
Mr. Staunton: 1t is not a portion of the specification, it is an interpretation.
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By My, Gulelius:

Q. Can you tell us how it became an ofticial -interpretation —A. It came
about in this way. On October ¥, 1907, the assistant chief engineer of the Grand
Trunk Pacific Railway, Mr. II. A. Woods, wrote a letter to Mr. Lumsden, the
commissioners’ chief engineer, complaining of over classification in distriet B,
particularly with reference to the work in the neighborliood of La l'uque, A
special investigation was held with reference to this complaint on October 25,
1907, by the commissioners’ chief engincer, his staff, and the contractor, and Mr.
Woods was also present with his inspecting engincer, Mr, John Armstrong. . This
investigation was held with the view of ascertaining whether or not the Trans-
continental engineers were classifying too high, and whether or not Mr, Woods’
complaint was well founded. The chief engineer and the others walked over
somie 8ix miles of the line that was complained of by Mr. Woods. Nothing definite
was agreed on on the ground so far as I know. Mr. Lumsden returned to Ottawa,
and after considering the matter issued his interpretation of the specifications
together with an explanatory letter and an explanatory diagram in which was
included among many others items  assembled rock.”

By the Chairman:

Q. Items covering assembled rock?—A. Yes,

Q. And declaring it to be solid rock excavation?—A. And instructing the
engincers to classify assembled rock as solid rock. That is the history of how
assembled rock came to be included in the official classification.

By Mr., Guielius:

Q. When fycm became chief engineer, Mr. Grant, did_yon perpetuate the
interpretation of assembled rock as being solid rock, and if so why ?—A. When
1 became chief engineer in July, 1909, the work had been proceeding for some
years under Mr. Lumsden’s interpretation of these specifications which had been
duly approved by the commission, and in discussing this with the commission it
was decided that the same interpretation would be adhered to as had been officially
approved of in the past.

By the Chairman:

Q. You produce a letter dated January 4, 1908, written by P. L. Ryan,
secretary of the commission, to Mr. Lumsden, in which he says:—¢I beg-to advise
you that your letter of the 9th instant giving your interpretation of clauses 33, 34,
35 and 36 of the specifications for construction, modified so as to conform with

~ the-opinion-expressed by~ the- Deputy-Minister-of-Justice; -was -considered-by_the .. ____

board on the 10th instant and approved.”—A. Yes,

Q. Has that approval ever been recalled?—A. It has not. That inter-
pretation is still acted upon,

A moment or two ago you said that at a conference between you and

the commissioners it was decided to adhere to the Lumsden interpretation 7—A.
Yes, o

Q. When was that conference?—A. It was in this way: TImmediately on
being appointed chief engineer I discovered that Mr. Iaimsden had refused to
sign the May and June estimates that were then due for payment. I also refused
to sign those estimates until I had gone out on the line to see what I was signing
for, and as I understood Mr. Lumsden had refused to recognize assembled rock
when he went over the line with the chief engineer of the Grand Trunk Pacific
Railway Company. I asked the commissioners whether or not I would have to
recognize it and I was then told I would have fo adhere to My, Lumsden’s inter-
pretation of the specifications which had been approved by the board.

[ —
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Q. Mr. Lumsden contended, did he not, that the engineers were not classi-
fying under the head of “assembled rock” material which he intended to be
covered by his definition of assembled rock?—A. That is as T understand it.

Q. Do I undersiand from you that the commission instructed you that you

_were to follow the interpretation that had been given of assembled rock by the
engineers on the work?—A. They instructed me that Mr. Lumsden’s interpre-
tation of the specifications and his blue print diagram were in other words the

- official interpretation of tho classification.

Q. But why did Mr. Lumsden want to go back on his own interpretation ?—
A. Because he contended that there had been a great deal of material olassified
as assembled rock which in his opinion was not solid rock. »

Q. Then, were you to put the same interpretation upon Mr. Lumsden’s blue
print as he contended should be put upon it; was that your instructions?—A. No,
I got mo definite instruction as to what was “assembled rock.”

By Mr. Gutelius:

Q. Yocur instructions were to strictly adhere to the blue print and the printed
instructions that went with it?—A. Yes.

By the Chairman:

Q. Was the Board aware at the time you had this conference with them then,
just after your appointment as chief engineer, that the engineers on the work had
given a different interpretation to Mr. Lumsden’s blue print than that which he
contended should have been given to it?—A. The Board were well aware that
Mr. Lumsden did not agree with the interpretation put on his blue print by the
engineers. : .

Q. Then the engineers in the fleld aud the chief engineer in the office dif-
fered as to the interpretation to be put on the blue print?—A. They did.

Q. To the knowledge of the Commission?—A. Yes. »

Q. Did the Commission know that a classification was being made by the
engineers which did not meet with the approval of the chief engineer.—A. They
did.

- Q. Did the Board agree with Mr. Lumsden or with the engineers in the
field?7—A. That I cannot say.

Q. Did the Board know that Mr. Lumsden refused to sign estimates which
were made up on the interpretation of the engineers in the field.—A. They did.

- Q.—Did_the Board know _what the difference between them was?—A. They
must have known, because Mr. Lumsden had been” hoimne for some time-in-Ottawa -
before he resigned.

Q. Was he not at La Tuque with the Commission when they went down to
examine that in October?—A. I believe he was.

Q. TLumsden was at La Tuque?—A. He was.

Q. And the Board was thereP—A. They were.

Q. Did he point out at that time where the engincers were going wrong *—
A. He wrote them on his return fiom La Tuque.

Q. Pointing out where in his opinion they were going wrong?—A. Not
definitely.

Q. Did he write them at any time pointing out where he differed from the
engineers?—A. No, he did not.

Q. Did he bring it to their knowledge?—A. He brovght it to their know-
ledge in a vague way in a letter written shortly after his visit to La Tuque in QOcto-
ber, 1907; that letter can be found on Mr. Ryan’s file.
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Q.- In his letter of October 30, 1907, to the Commissioners, Mr. Lumsden
says that he does not agree with the interpretation put upon the specifications by
Mr. Doucet and the other engineers in the field—that is before he made up the
blue print, is it not?~A. Yes.

After he made his interpretation which was accompanied by the blue
print on the 9th of January, 1908, of the classification clauses in the contract, he
claimed that the engineers did not follow his instructions correctly, did he not?— °
A. e did.

Q. He claimed that the engincers were classifying as assembled rock, material
which was not rock?—A. Yes.

Q. And he said that he intended by the assembled rock clause to only in-
clude—A. Not to my knowledge. .

Q. He cluimed that in his evidence before the House of Commons did he
not?—A. 8o far as I know Mr. Lumsden on his tour of arbitration classified
nothing as assembled rock except ledge rock and boulders over a yard.

Q. But he contended, did he not, that nothinéz should be classified as assem-
bled rock, excepting rock, did he not?—A. He did.

Now then, when you were before the Commission to receive your in-
structions you knew that he had made that contention, that that was the proper
interpretation of assembled rock, did you not?—A. I did not. I never knew
what Mr. Lusmden’s contention was until I heard his evidence a year afterwards
at the investigation.

Q. Then that explaing why it is that when you received the instructions
from the Commission to follow the Lumsden interpretation yon allowed material
to be classifled under the head of assembled rock just as it had been done before
vou were appointed?—A. That iy wiy.

By Mr. Gutelius:

Q. And you were further left to your own resources in the matter of in-
terpreting the Lumsden interpretation >—A. Quite so. -

By the Chajrman _ :

Q. There was a great controversy for years, was there not, over what was
solid rock in the specifications?—A. Yes.

Q. The engineers before they visited Ta Tuque had been classifying as solid
rock, under the head of “rock in masses,” what they stated was s mixture of
cemented material and boulders of nearly every sizeP—A. Yes,

Q. And, as you have said, this was objected to by Mr. Woods?—A. Yeu.

Q. Then it appears that the contractors fortified themsolves with the opinion

~of ‘several leading “counsel in Ontario and- QuebeeP—A; ~Yeg e
» And these gentlemen gave opinions to their clients in which they stated
that in their opinion the contractors were entitled to have the solid. rock clasgi-
fieation for this material >—A. They did. .

Q. Now, that was a very importent item, was it not?—A. The most
important on the road.

Q. And it was one which it was desirable that the Commission should
obtain the best advice possible upon?—A. It certainly was,

Q. And the Commission was furnished, ¥ believe, with copies of the opinions
got by the contractors from their own lawyera?P—A, Yes. o

Q. Did the Commission on their part then obtain an opinion from their
own counsel as to the proper interpretation of these specifications?—A. They did
net; at least not that I ever heard of. .

. Did they accept the opinions of the contractors’ counsel —A., I do
not know whether they did or not,




384 NATIONAL TRANSCONTINENTAL RAI LWAY

4 GEORGE V., 1914

PP Q. Mr. Lumsden drew up this interpretation, and in his first draft he stated
i that the boulders, in order to come under the head of assembled rock, should
1) measure a cubic foot and upwarde, did he not?—A. He did.
. Q. I have read the letter of the Deputy Minister of Justice and it does not
L . appear to me that ho has given it as his opinion that it was proper to classify
o assembled rock under the solid rock heading; did you understand that he had
R given an opinion to that effect; he uses the word #if??.—A, I do not know that
L 1 ever studied his letter.
: . Q. Here is his letter, 'The letter lere dated Ottawa, 6th January, 1908,
SRR from Mr. Newcombe, Deputy Minister of Justice, to the secretary of the Trans-
SRR R continental Railway Commission. I find it says:

“Referring to your letter of 20th ultimo with which you submit the corre-
spondence with regard to the classification of cxcavated material and the
interpretation of clauses 33, 34, 35 and 36 of the general specifications for con-
ctruction of the Eastern Division of the National Transcontinental Railway, 1
have the honor to state that npon consideration of the papess submitted I see no
Lo reason to differ from the classification stated by the chief engineer in his letter to
et the commissioners of 16th ultimo except as to the statenr nt that ¢ rock assembled
; ‘ (the individual pieces of such ussembled rock e.\'c@edin%;)nq cubic {3t in aize)

...... such as in the judgment of the engineer ™}y be best removed by blasting,’
is to be classified as solid rock excavation under clause 34. I do not understand
upon what principle the chief engineer limits the size to pieces exceeding one
cubic foot. The specifications speak of rock found in ledge or masses of more
S than one cubic yard which in the judgment of the engineer may be besf, removed
o by blasting. If €rock assembled’ may be regarded as a mass of rock, and if it
may be best removed by blasting, 1 do not see why under the specificalion it is

N\-:'Hg‘ﬁf**"‘""Tnnteriarwhethexu-therindividunl,piveggg_wggged or are less than one cubic foot in

T

= iAo i A

R gize,

SUEES e which can be classified as solid rock exceeds one cubic yard.

& 5 A I « Tt geems to me however, that these questions are largely engineering ques-
ST tions, the solution of which depends principally upon the judgment of the engineer
e ) o and having regard to the terms wsed in the specifications, I must call your atten-
e tion also to clause 15 of the Contract which provides. that the engineer (that
S S this term to beé construed as defined-in-clause 2 of the contract) shall be the sole
T : judge of work and material, and that his decision on all questions in disputé” with
S0 E ‘regard to work and material ghall be final, thus expressly stipulating that such
ATRRE questions as these shall be submitted to the decision of the chief engineer.

.- o1 wish to ssz that it is very difficult for me to advise generally upon the
interpretation of thess specifications, and a general ruling may not infrequently
overlook the peculiar facts or circumstances of an individual case which if etated
might lead to an exception or modification. I would prefer to advise upon any
epecial case as it may arise, having all the particulars and circumstances stated.

“ Paners returned herewith.

__,.
Ve e« o

;;i" S R “¥ have the hongur to be,

“ Sir,

“Your obedient servant,

£. L. NEWCOMBE,
“ Depuly Minisler of Justice”

o den

o e i e
G Lo s

and if ¢ rock assembled? is not regarded as a mass, the minimum-limit-of size .
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-You-will notice that.he does not say in_{hat letter that under any conditions
boulders or stones of less than a yard should bs classified as solid rock excavalion?
—A. T notice that he uses the word “if .

Q. So that, so far as you know, although the Commission adopted this
assembled rock interpretation, and *although the Commission knew that the con-
- tractors-lisd been fortifying themselves by the opinion of counsel, the Commission
never i«;:: a legal interpretation of these specifications for themselves?—A. Mot
to my knowledge, :
Q. Don’t you think they ought to have done so?—A. I think it would have
been a wise precaution. .
Q. Did you ever suggest it to them?—A. No, I was not in a position in
these days to do so. L
Q. When you became chief engineer did you ever ask them for a legal inter-
pretation of that specification?—A. I did not. :
Q. You acted on the instructions the Commission gave you?—A. Yes.

By Mr. Gutelius:

Q. In your letter of December 23rd, 1909, to the district engineers, with
reference to the method of keeping records of-the various classes of excavation yon
weré particalarly careful to have the-solid rock-returned wander Mr. Lumsden’s
diagram known as assembled rock, kept separate, apparenily with the object of
keaping the quantity as low as possible, am I right in that?—A, Yes, you will
see aleo that my instructions are that the division and district engineers are to be
held responsible for any returns made under assembled rock, so that in case of
a dispute later on they would not be in a position to blame the resident engineer.

Q. You expected disputes in the matter of assembled rock ?—A. I expected
that as in the past returns under this heading would be disputed by the Grand

-8 -———Trunk- inspecting engineers or by myself. = =~ o

Q. If you had ﬂzen chief engineer at the time Lumsden wrote this interpre-
tation would you have made the *assembled rock” item?—A. I never would
have written any official interpretation of the specifications as I considered that
was absolutely unnecessary. : :

Q. That is, in general?—A. I do not think that the specifications require
any written interpretation. They are perfectly plain and to me they are all right.
T Q. Then, the resultof -Mr.-Lmmsden’s-interpretation -would not-make _the .
specifications any plainer than they were originaliy printed?—A. Mr. Lumsden’s
interpretation had a contrary effect. It mixed up the whole business and resulted
in a great deal of material being returned as assembled rock which is not solid

rock.

Q. And should not be paid for as solid rock?—A. And should not be paid -
for as solid rock. ,

Q. In our recent inspection, Mr. Grant, I think I noticed material classified
as assembled rock, and shown on the estimate as solid rock, which was composed
of loose rock material, with a few large boulders, was I right in that?—A.  You
were right.

Q. Now, describe the material which we found on District “B» which has
been classified by the engineers a3 assembled rock, nsin%l;as far as you can the
terms of the original specification?—A. On my recent trip over the line I find
cuttings classified as assembled rock in which the material consisted of sandy loam
mixed into which there were boulders of various sizes, rock fragments, and por-
tions of shale rock, which, if “assembled rock ” had nct been allowed these cuttings
would have been returned as follows: All boulders over a cubic yard would have
been classified as solid rock; boulders over a cubic foot and up to a cubie yard
would have been classified as loose rock, and the balance of the material would
?‘ither have been classified as loose rock or common excavation according to its

ardness.
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Q. Do you know whether -your-records-would enable you to determine the
quantity of boulders in excess of a cubic yard or more?~—A. I do not know. For =~
a long time boulder measurements were not got, that is previous to my being
chief engineer, since which time boulder measurements were kept. But, on ques-
Honing the engineers-with -referenco- fo-these_boulder measurements they told me
that they were not satisfactory in many cases or they had not confidence in the
men who were measuring the boulders,

Q. Did you not seclect these boulder measurers?—A. No.

Q. Who selected the men who measured the boulders in these cuts?—A. All
below the rank of resident engineers were nominated by the different commis-
gioners, each man for his own district,

Q. Can you give the names of the commissioners and the districts over which
they had jurisdiction in this respect?—A. Commissioner Mclsaac had jurisdic-
tion over District *“ A ” which is the Province of New Brunswick; The Hon. Mr.
Parent, Chairman, had jurisdiction over the Province of Quebec, or District “B ”;
Mr. Calvert had jurisdiction over Distriets “E” and “D?® in the Province of
Ox:lta(r)io, and Mr. C. A. Young had jurisdiction over District “F> in Manitoba
and Ontario.

By the Chairman:
Each one of them controlled the patronage in his own district ?—A. Yes.

By Mr. Gutelius:

. Do I understand that the employees known as boulder measurers were
appointed without the approval of the chief engineer?—A. Yes.
Q. Were these men usually experienced in’ classification of railway excava-

“ v" ————tionP=A—Not-that.I know _of, o
] Q. You understand. that they were ordinary——A. Fellows lookingfor-a—

job. -
Q. And probably would have been unable to figure the contents of a boulder

if it were a sphere?—A. Yes, :

P Q. Are they the kind of men who would know anything about geometry?—

: A. No, they would not.

B S

3 T - SRR

Q. Ts a kilowledge of- geometry—necessargionmeaauringA rock maeses of this
kind?—A. No, I do not think so, but if a fellow was willing and reasonably clever
hie could be made a good boulder measurer in a short time by the resident engineer.

Q. By the resident engineer teaching himp—A. Teaching him, provided
that he was willing to do the work as directed. ’

Q. What was the deficiency of these men generally that caused the engineers
to state to you that they had not confidence in them?—A. The troyble in some
cases was that the men so appointed did not look upon the e_ngineers as their
bosses, and were not very particular whether they oheyed instructions or not.

"By the Chairman:

Q. Who had power to dismiss them?—A. Claiming that as they were
appointed by the Commissioners they could not be dismissed except by direction
of the Commissioners,

.Q. The messurement of boulders is a very important item in the classifica- _

. tion?—A. Yes, sir.

Q. There are boulders to be found in nearly every part of the country trav-
ersed by ilte railway excepting Districts “C” and “D”?—A. Yes.

Q. Do you agree with us that it is very important that not only reliable but
competent men should have been chosen to make these measurements P—aA. -
tainly. : : :
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Q. _Instead of picking up all over the country men who were, as you say,
just looking for a job?—A. Yes. e iaaniies. LA
Q. Had these boulder measurers it in their power ‘to affect the classification
very much?—A. They had.

-~ Q. Tell me how_they could do jt?-—A. They_could do it by being careless
and not visiting the cuts at frequent intervals to sce what boulders were being
moved and measuring each boulder to see that it was a yard or over, and also
seeing that they did not measure the same boulder more than once, by seeing that
the boulders they had measured were removed and put in the dump and not left

to be remeasured when the fellow came back on another trip.

By Mr. Gutelius:

Q. What check do the resident or higher engineers have of the accuracy of
the reports of boulder measurers?—A., None, except what notes they may take
when going through the cutting themselves and investigating at frequent intervals
the boulder measurers’ records to see that they correspond with their own notes.

By the Chairman:

Q. Have you known of cases where there have been any improper measure-
ments—did the division engineers instance to you when they were complaining,
any case where the measurements had been unreliabel>—A. Yes.

. Can you give us some of them?—A. Some of the division engineers on
Distriet “B” when questioned by me as to why they did not have boulder meas-
urers in certa’ i cuttings, cxplained that the boulder measurers had not proved
satisfactory to them, that they got more reliable returns by frequently visiting the
cuts themselves and doing” any boulder measuring themselves than trusting to
'Tom, Dick or Harry, that was sent to them as a boulder measurer. .
g ‘Q.“‘Th@n‘irmushecessarily’fo}}owrifvthevresident—engigeem -had-to-do-this____
¥ work themselves, that their returns might be more or less inaccurate?—A. Yes.

Q. Because they could not be uva the ground all.the time to measure the
boulders and they had to estimate the boulders in the various cuttings in their
residencies P—A.  Yes, ,

Q. Now, if the commission had appointed efficient and reliable men to do

- this work it might have affected the classification very materially, might it not?
A. Tt would have affected it. I do not know fo what extent but at all events
we would have had reliable clussification. .

Q. You would-have had reliable classification?—A. We would have had
reliable classification instead of percentages.

Q. TIn the absence of reliable boulder measurers how do the resident engineers
make their classification?—A. The engincers would take notes of the amount
of boulders on each time thew visited the cut and estimate for the material exea-
vated that they did not see. '

By Mr. Gutelius: . :
Q. Based on the information gathered in their notes?—A. Yes.
By the Chairman: ‘

Q. How long were the boulder measurers-on these various districts?—A.
Boulder measurers have been on more or less for the last three years; some divi-
sion engineers would have them and others would not.-

- B_:} Mr. Gutelius:

Q. Were the boulder measurers supplied whenever the division engineer

asked for them?—A. Willingly.
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Q. Wereé tliey “ever supplied-to-your-knowledge where the division_engineer
did pot want them?—A. That I cannot say, because I never knew anything -
about these appointments. They were all arranged through the district engineer
and the commissjoners. :

" T T = @ -Considerable diffieulty was experienced-in securing uniform classification
for clay in Districts “C” and “D”?—A. Yes. -

Q. By reference to paragraph 35 in the classification the description of loose
rock provides for material that in the judgment of the engineers cannot be
ploughed with a 10-inch grading plough behind a team of six good horses properly
handled—on your inspection did you find the fleld engineers classifying material
as loose rock which could be ploughed and if so will you give us a description ?—

A. Yes, I found clay classified as loose rock that was ploughed with a 2 and 4
horse and put into the bank with wheel and slush scraper.

Q. .And that was classified as what?—A. Classified from 40 to 80 per cent
loose rock. :

Q. What did you do as chief engineer?—A. When I was on my arbitration
trip with the chief engineer of the Grand Trunk Pacific Railway and Mr. Schreiber
this classification was all reduced to what the arbitrators considered would be fair
under the specifications. I may say that the reason the engineers gave for 2o classi-
fying this material was that it was hard and in their opinion could not be ploughed,
in the sense that it was to the advantage of the contractor to plough it. There was
no doubt that a considerable amount of this material classified as loose rock by the
engineers could have been ploughed with rix horses properly handled as specified,
‘in which case it was common excavation.

. Q. You also reduced from loose rock to common excavation a quantity of
soft clay which the engineers had called loose rock?—A. Yes, a considerable

— --——amount..of soft_clay in District “D” was reduced from loose rock to common
excavation,. This soft clay had been classified by the engincers as loose tock |
because in their opinion it could not be ploughed from the fact that horses counld
not walk in it without becoming mired. .

Q. Did you find any frost claussification?—A. Yes.

Q. Tell about that?—A. On both Districts “F” and “D” a considerable
___amount of frozen clay was classified as loose rock. On having been appointed as
chief ‘engineer T called "tlie commissioners’ -attention-to-thie -and-told- them-that. .
‘in my opinion this could not be allowed and that I intended to have all frozen
clay which had been classified as loose rock or solid rock, removed from the
estimates. ’

Q. And that was done?—A. And that was done; and I would like to ex- -
plain that when the engineers classified clay as loose rock or solid rock in the
specifications they*did so openly. .

Q. Openly?—A. Yes. In the case of the frozen material classified on Dis-
trict “F” it was done under the direction of the chief engineer Mr. Lumeden, .
and this had been agreed on at a meeting held in the district engincer’s office in
Kenora where the chief engineer, the divisional engineers and (/oramissioner
Young were present. With reference to the classification for frozen material on
District “D? this was done by the district engineer owing to the pressure on him
from Ottawa to have the work rushed during the winter season.

By the Chairman:

Q. What do you mean by the pressure from Ottawa; do you mean the pres-
sure of the commissioners?—A. Owing to the pressure from headquarlers, that
is by the commission and chief engineer to have the work rushed during the win-
te: season. . :
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By Mr. Gulelius:

~ Q.- Did you- reduce the classification—in-these-items- which- you--have just-—-- -
described 7-—A. I did, and I notified the commission that unless T had written
instructions from them no classification would be allowed for frost.
Q. Why did you not concur with the engincers who classified soft clay as
- loose-rock 7—A.  Because-in- my opinion-the-specifications for loose-rock -are con-——
trolled by the hardness of the material and not the softness of it. These specifi-
cations are referring to the hard materials, that is, material must be hard and
not soft to be ealled loose rock.
Q. "What do you, say to the reason given for classifying loose 1naterial on a
steep hill side because 1t could not be ploughed in the practical sense of the term?
—A. T look upon that as sheer nonsense,

Q. Then, in your opinion, the plough feafure of the specification is a test
for hardness?—A. Yes, .

Q. ‘And the fact that a six horse team is mamed in the specification goes
towards showing that it was prescribed as a test rather than as a practical method
of ploughing?—A. I am of opinion that when six horses were specified it was
done with a view of proving that the material must be very hard before it could
be called loose rock and that this was meant as a test more than a practical method
of removing material. :

The witness was not further examined,

(NATIONAL TRANSCONTINENTAL INVESTIGATING COMMISSION:
T EVIDENCE TAKEN IN TRANSCONTINENTAL- OFFICES,——
OTTAWA, NOVEMBER 21st, 1912.)

Huer D. LUMSDEN, sworn:

Ezamined by Mr. Guiclius:
-~ Q-—You-were chief engineer of the Transcontinental Railway hetween what
dates?—A, From 1904 to July, 1909. .
Q. Who prepared the original specifications for the construction of this rail-
way?—A. Well, there were several connected with it: Mr. Butler,-Mr. Woods

and myself, ]

Q. They made the original drafts, and you made some corrections?—A. Yes,
Mr. Woods and Mr. Butler, I think, made the original draft. o

Q. Do you remember of having changed the clauses with respect to classifica-
tion in the original specifications?—A. 1 have no recollection, at the present
moment, of making any changes, .

Q. You did, however, make an interpretation, after a certain number of
contracts had been let on the original specifications ?—A. Yes.

Q. As shown in the blue print and explained in your letter of January 30th,
19087—A. Yes. : . .

Q. Befors making that interpretation and sending out-the blue print, with
whom did you confer?—A. With the Commissioners. ) .

Q. How did you happen to take the matter uK after that with Mr. Schreiber?
Did the Commissioners suggest Mr. Schreiber?—A. Yes, my recollection is they
did; they suggested Mr. Schreiber.

Q. And the interpretation which you mude was the resnlt of yonr conference
with Mr. Schreiber>—A.  Yes.
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Q. Who drew theoriginal picture for that item number 5 on the blue print?
-~A. Mr. Schreiber drew that. T T e e
: Q. The position you took prior to the issuing of that blue print, and in your
subsequent evidence before the House of Ccmmona Investigating Committee, indi-
cates to-me-that your personal idea of solid rock was and is that to be solid rock
it must be a piece of stone about a cubic yard or larger, s it ot F=A—A-cubie—--
yard or larger, yes. - '

Q. "The issuing, then, of the blue print which showed assembled rock, was
intended to be a compromise between your personal ideas and the conditions that
vou were confronting at that time?—A. Yes, it was.

Q. Am I right in assuming that item number b, as ghown in this interpreta-
tion, means that the stones can be smaller than a cubic yard?—A. It did mean
that.

Q. Will you tell us how you happened to be persuaded to make this compro-
mise classification>—A. Whila at La Tuque with the Commissioners on their car,
they brought up the subject of solid rock, the interpretation of the solid rock, and
1 then stated that my interpretation of it was that it meant rock in ledges, or
boulders over a cubic yard, or masses of detached rock over a cubic yard. They all
disagreed with me; that is, the Commissioners and the contractors; and the only
person who sided with me on that occasion was Mr. Woods, assistant chief engineer
of the Grand Trunk Pacific. Then, after returning here, opinions were handed me
by, I think, the Chairman—I carnot be pusitive who handed me these opinions, of
different K.C.’s on the interpretation of the specification.

. Q. Those were the letters from Messrs. Shepley, Lafleur——A. Yes, there
were & number of them. 7

. Ritchie, Lacoste and others?—A. T do not remember the names of all
of them; I should think there were four or five.

By the Chairman:™ T

Q. What did the Commissioners contend at La Tuque was the proper inter-
pretation in that conversation ?-—A. That it meant masses of otlier material than
rock. ‘

T By M Gateliusr —

Q. The Commissioners argued with you at La Tuque that solid rock meant
material composed of rock fragments, earth and clay in the interstices?—A. That
it moant masses of other material than rock, other than what 1 knew aa rock.

By the Chairman:
‘Q. What description of material?—A. Clay or the hardpan, or anything

that was in & mass that was hard, I presume. I do not think they ever went into
sy detail of what the description would be.

By Mr. Gutelius: .

AN

Q. 'They really wanted you to call the material in that cutting at La Tuque
golid rock?—A. When you say at La Tuque, it was not at La Tuque; it was In
the neighbonrhood of La Tuque; it was not really at La Tuque, because the cut-
ting at La Tuque was sand, but it was south of Tuque & little bit where this
discussion took place. It was on the track of the Quebec & Lake 8t. John road
before it comes into Im Tuque, and we had been over some of the work in that
neighbourhood. '
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Q. Let us try to describe the material in the cutting where this discussion
-actually -ocourred ;-it - contained some -occasional boulders over &.cubic yard ?—A.
Probably ten per cent or less; I cannot begin to go into percentages. -

Q. Would you say between ten and fifteen per cent of boulders over a cubic
yard?—A. There was a lot of boulders, but I could not say the percentage.

77 7Q- " There was ‘a-lot-of small-stone-between- these boulders?~—A. Yes. - My- -
recollection of it is that there were masses, a great many cubic yards in seme and
then down to small stones, .

Q. And some clay?—A., Yes.

Q. And sand?—A. Not much sand, principally clay and boulders and
masses of rock; They were not really boulders; they were more like detached pieces
of rock than boulders; square enda. .

Q. They had corners on them?—A. Yes,

Q. Theso individual pieces could have been removed from a vertical face
with a pick and shovel, provided they were smaller than half a yard?—A. I
believe they could. ‘ .

Q. - That was your opinion?—A. I do not remember all thote particulars, but
1 believe they could. :

Q. Returning to Ottawa, you were handed by one of the Commisgioners,
presumably the Chairman——A. I think so; they handed me, or sent them
in to me. : T

Q. The opinions of many eminent lawyers which were addressed to the con-
tractors 7—A. They were, Myy recollection is they were all addresved to the con-
tractors. - .. . __.

Q. Did they give you any opinions that were addressed to the Commissioners,
or gourself, from other lawyers?—A. After a time I had eome communication
with Mr. Newcombe in connection with it. )

-~ —Q._ But not from any outside legal talent?—A. No.

By the Chairman -

Q. You submitted this interpretation to Mr. Newcombe?—A, Yes,
Q. You got no opinions from anybedy, but you did, after the interpretation
was made, submit it to Mr. Newcombe, the deputy minister?-—A, Yes.

By Mr. Gutelius:

. Q. Can you tell us in detail how you were advised to check this matter up
with Mr. Schreiber by the Commissioners?—A. I cannot give you any detail about
it. My recollection is that Mr. Parent suggested I should go up and see Mr.
Schreiber and talk it over with him. That is my recollection of it; I do not

remember particulars at all,

}
By the Chairman:

Q. Did you see Mr. Schreiber before you‘ drafted your interpretation?—A.

Yes, oo
Q. And then the blue print and the attached letter are the result of your
* joint efforts?—A. Mr. -Schreiber actually drew the original—I won’t say the
original of this, because I think we made a new tracing of it.
Q. At any rate, the whole diagram, it T may so describe it, was the work of
Mr. Schreiber?—A. The actual diagram was the work of Mr. Schreiber; I rather
think the shale rock might not have been, but I am not positive: I think
it is number 8; I am not sure that that was on My, Schreiber’s original.
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Q. Did you tell Mr., Schreiber that the Commissioners contended for the
~~inclusion-of assembled-rock in-the solid rock classification?~—A. I cannot say that

I did. I explained to Mr. Schreiber the whole situation. I told him about the =~

meeting at La Tuque—at least, I am under the impression that I did. I would
not like to swear I did, for the simple reason that I do not recollect the conversa-
tion; but-I am- pretty well satisfied I did. . .

By Mr. Gutelius:

Q. You made him familiar with the situation as it was at that time?—A,
That is my recollection of it. '

Q. Then did Mr. Schreiber have any personal view as to how that clause
should be interpreted, or did he only endeavour to put the views of the Commis-
sion?—A. I won’t say he put the views of the Commission; I did not see him with
the Commissioners.

Q. But I mean the views of the Commission as explained to you?—A. 1
cannot say that. ,

Q. Was that his own~——A. This was his own sketching. I know that.

Q. You do not recollect what his own opinion was as to how that was to be
interpreted —A. No, I cannot say that I do, but that is what he drsw up.

Q. Was this—as was stated in what was called the Lumsden investigation—
was this assembled rock classification being actually carried out on the Trans-
continental before the blue print came on?—A. Oh, I do not think so; I do not
know. I think there had been a lot of it classified on some sections, but not on
this, certainly not, '

Q. Buf in the same way?—A. I think there had been e lot of stuff classi-
fied &s rock which I did not consider rock.

Q. What brought up the controversy, or conversation, or argument at La
—Tugue =AMy going-over-the-cuttings, and seeing material that I did not con-
’ sider rock being classified as rock. .

Q. Then you actually pointed out to the Commission material being claseified

85 golid rock that, in your judgment, ehould not have been so classified 7—A. Yes.

Q. And you wished that to be reclassified, did you not?—A. Well, I thought

it should have been.

o Q. That was what brought up the controversy between you end the Com-

mission?—A. To the best of my recollection. ~

Q. And the Commission, as I understand you, agreed that the classification
should stand as it was or at least argued that it should stand es it was, and you
disagreed with them?—A. Yes.~

Q. Did you make your personal views clear to Mr. Schreiber when he and
you were discussing this interpretation?—A. I believe I did, but I do not recol-
lect the conversations that took place at all. I saw Mr. Schreiber half a dozen
times backwards and forwards. S

By the Chairman:

Q. You returned from La Tuque, and Mr. Parent either sent to you, or

handed to you, the opinions of several counsel given to the contractors?—A. - Yes. ...

Q. You read those opinions?—A. Yes.

Q. _ Did they convince you that you were wrong —A. T cannot say they did
convince me I was wrong, -~

Q. Or did they weaken your conviction?—-A. I thought that, all coinciding,
there must be something in it, though I could not see it.

Q. Did you so express yourself to Mr. Parent?—A. I canunot recollect
_distinetly. ‘ ’
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Q. You must have, because he then told you fo go and see Mr. Schreiber?
B I—Q _Yes. 1 felt doubtful whether there might not be something in their con-

en lon. T T A e e J -

Q. Then you naturally would have told the whole case to Schreiber?—A. - I
presume I did; I believe I did. ' ‘

Q. But at this length of time you cannot positively fecall it?—A. I-am
satisfied 1 did; but I-do not remember the occasion of doing it; I would not like
to be positive.

By Mr. Gutelius:

[y

. Q. Your relations with Mr. Schreiber have always been most kindly?—A.
es.

Q. And in a discussion of that character you would give him the benefit of
all your personal ideas?—A. Oh, 1 think so.

By the Chasrman:

Q. I suppose you appreciated, did you not, that if this assembled rock in-
terpretation was given these specifications, it would largely increase the cost of
grading this road?—A. I believe it would.

- Q.- -From your knowledge of the road and what you saw, it would cover a

great mass of material that would otherwise go in as loose or common, would it
not?P—A. Yes. ka8

By Mr. Guislius:

Q. We find that in distinguishing between the common excavation and loose
rock that the plough-test clause was interpreted to mean a method of removing
———the-material, rather than a_test of hardness. Did you understand that the gix-

horse team clause was a test of hardness?—A. I did—a test of hardness.
Q. Referring to your interpretation in that blue print, did you show this to
the Commissioners before sending it out?—A. Oh, yes, sir. .
Q. Was it what they wanted?—A. I do not remember the details of the
conversation when I showed it to them, but T am satisfied I showed it to them and
- they approved of it.
Q. So that the result of the meeting at La Tuque, from the Commissioners™ — - -
standpoint, wes that they had their way>~—A. Well, I cannot say what their stand-
‘point was, except that they would not agree with me in the interpretation I made
at La Tuque. They never themselves, that I remember, made any attempt at a
classification of their own, but they simply would not agree with me that that solid
rock meant only rock & yard or over. '
Q. You are familiar with the liltle book of instructions, a reprint of which
was issued over your signature, dated January, 1907?—A. I cannot say that 1
am very familiar with it now.
" Q. You know that there was such a book?—A. Yes.
Q. When you came on the work you found a book of this character had
__already been written by Mr. Butler?—A. I think Mr. Butler wrote it, to the
- best of my recolléction: T am nst positive about that—— ——— - ———— e
Q. You will notice by paragrepl: 26 of the instructions, the curvature is
limited to six degrees?—A. Yes. o
Q. If a large amount of money could have been saved by the introduction
of an eight-degree curve, and that matter had teen brought to your attention,
would you have allowed the use of an eight-degree curve?—A. If the Commis-
sioners approved of it.
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Q. You would have taken it up with the Commissioners?—A. Yes.
Q. But personally there is a point in economy in grading that you would
~~have recommended using an. eight-degree curve?—A, 1 think very possibly 1
would. There were no cases came up where any recommendation was made, There
is no doubt these instructions were issued with the idea that the engineers in the
field should not use more than six-degree curves.

Q: - And the. other instructions containéd in_the same paragraph apply with
equal force?—A. I believe that is the same. t ,

Q. In the matter of the pusher grade ascendipg westward from the St.
Francis River, the ruling westbound grade is six-tent‘l%?—-—A. It was to be, yes.

Q. The pusher grade to hte west of the St. Francif River was built on a one-
point-one grade?—A. I believe so,

Q. If it had been built on a steeper grade, it would have reduced the filling
across the valley next adjoining the bridge, would it not?—A. Yes, by increasing
the grade you would have reduced the amount of the work,

-—Q.—Did-you pass upon the rate of grade on that hill>—A. I remember having
a profile from Mr. Doucet of that grade. . ‘ T

Q. Did Mr. Doucet give you any comparisons between the one-point-one, as
finally approved, and a steeper grade?—A. 1 cannot recollect that he did. I can-
ot remember that he did. ’

Q. You would probably remember if he did?—A. I am not sure. I do not

- - —  recollect.._He might have and might not. -

7S

By the Chairman:

Q. You know that there is a large smount of overbreak allowed to the con-
tractors on this lineP—A.. Yes, . ‘

Q. Overbreak is not usually allowable at all?—A. Ws used not to allow it.

Q. But can you conceive of any conditions which could arise on this line

. _which would justify the allowance of overbraak or where would you allow it, if _
you allowed it at all?-—A. "It T counld get out of it, T would-not-allow-it-at-all———-

Q. In what case would ‘you be justified in allowing it?—A. When the
;)neaterial was required to make up embankments where cheaper material could not

got. :

Q. Then if you had to allow overbreak in such cases as you indicate, accord-
ing to this specification that overbreak is to be classified after it is shot, and as it

~-lies-in-the cut: that is right, is it not?—A. Yes, =~ .

Q. So that in shooting this rock would you expect that the pieces wonld be
all & yard or larger’—A. No.

Q. That is an impossible condition to arise?—A. Yes.

Q. Did you ever know of overbreak being in a cut all of a greater size than
a cubic yard?—A. T cannot answer that. I can say that I have seen overbreak
where it was all over a cubic yard, where it was the whole hill side of a cut.

Q. 1t slipped offP—A. Yes. :

Q. A special case, but generally speaking, the rock, when it is exploded by
the shots, comes down in large and small pieces, some over and some under a cubic
yard?—A. Yes. As a rule the small pieces are near where the charges aro, and
-the big pieces come-where the overbreak is; asa Tule, < 7

Q. So that vou would expect part of that overbreak would be classed as
sAolid Yand part as looss rock, following the rule laid down in this specification ?—

. Yes : -

Q. Do you think there was a lot more overbreak allowed on this railway than
should have been allowed 7—A. I think so, I think specially in the case where it
was deliberately wasted, blown over the sides and wasted at the top, and borrowed
material at the ends of the cut to maks it up. g e -

Q. You saw that yourself>-~A. Yes, I cannot give the place now.
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Q. What district was that?—A. ‘T'hat was on the west.
Q. District ¥, McArthur’s contract 7—A, Yes.

By Mr.Gulelius: =

Q. Would you care to give us an idea 8s to whal would be a reasonable per-
centage to allow in the matter of overbreak?—A. Oh, I could not give you a
pei‘oéntti‘%’b. My owiiidea is that 1 should want-to have nothing to do with over- .
break. had nothing to do with overbreak except in the last ten years. The
Commission declined to pay for anything, unless it wus a straight case of a slide.

By the Chairman:

] ‘Q." That is what the specifications provide for?—A. That was my intention -
originally. .
- Q. Clause 38: “ Materials in slips, slides and subsidences, ¢xtending beyond
slopes in cutfings will tiot be paid for, unless; in- the opinion of the engineer, such
occurrences were beyond the control of the contractor and not preventible by the
use of care and diligence ”?—A. Yes.

Q. Do you take that to be overbreak?—A. That refers to what would be
really unavoidable overbreak, which, in casé of taking off a toe of stratified rock,
you take out' the toe and the whole thing comes out. That is called legitimate
’OTerb?é&k" e e N e B X

Q. Is it not material that slides into a cut and not matvdvial that is thrown
out? It is material that falls in, and not material that goes out?—A. Yes, that
is what it meant—the material that falls in and not what is thrown out.

(Adjourned for 114 hours). .

o "(Kfﬁr“ddﬁﬁiﬁﬁﬁﬁt)’. e
. By Mr, Guielius:

Q. On September 13th, 1905, you wrote to Mr. Hoar, then engineer in
charge of Quebec Bridge gonnections, as follows :—* In reply to yours of the 11th
- -instant,—re -providing_for ‘double_track from:-Quebec Bridge westerly to near Cap

Rouge Viaduct, you had better Xrovide for such, using 29 féet for widthiof top‘of -
embankment ¥ and so forth?—A. Yes.

Q. How did you happen to authorize the construction of double track between
these two points?—A. My recollection of it is that the Canadian Northern were
to join that track a little east of Cap Rouge Viaduct, and it was done with the
idea of accommodating them as well as the Transcontinental; that is my recollec-
tion of it.

Q. Do you remember of any contract or agreement made with the Canadian
Northern?—A. I do not know of any; J do not remember any agreement. . .

"7 Q. You know that the Act provides for a single track railway —A. Yes,

Q. And that it would require some special arrangement to build double
track —A. Well, if it was for any distance, I should think it would; that is
three miles, is it not? With a yard as they proposed to have it at St. Foye, by
the time you come tg the end of the yard tricks, there is not very much of a
double track. .

Q. Do you think you authorized that on account of a prospective deal with -
the Canadian Northern? —A, Whatever I did, I did it after consulting the
Commission, I did not do it off my own bat.
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Q. So that you are satisfied you did it under the authority of the Bosrd ?—
A. I am satisfied the Board was aware of it, and I cannot remember now whether
it waa not.done through their instructions. 1 cannot recollect the instructions, but
it was done, at any rate, with their knowledge. oo

Q. Reading the correspondence might give you some idea?—A. ‘That is my

recollection of it, just as I say; that I understcod that the Canadian Northern
were to utilize thai line to get across the Quebec Bridge.
. Q. And you would aot have authorized the construction of double track off
- your own bat?—A. I do not think so. I am satisfled I would not do it, except
so far as the siding was concerned, and have it run up to the limits of the St.
Foye yard. -

Q. But this being only three miles, you are quite satisfied this order had
the concurrence of the Commissionera?—A. No, .

Q. What was your idea of the proper methed to enter Winnipeg?—A, 1
always advocated that we should go in along with the Canadian Northern, crossing
the C.P.R. alongside of that, practically making one signalman cover the three lines
south of the C.P.R., St. Boniface yards. 3

Q. How did the location for the ghops, which occurred under your jurisdic-
tion, come about? Who suggested that location for shops?—A. I do not know
who suggested it. :

By the Ciairman: |
Q. They were located -in your time, were they?—A. Yes.

Q. Did you personally have anything to do with the location of them?—A. B

Not as far as getting the land is concerned, They had an offer of a large block of
land there and they took it. .

Q. Did you know they had to bring water all the way from Winnipeg, and
the sewage all the way back?—A. At that time we did not expect to have to bring
the water from Winnipeg, They had a flowing well right on that property, but
the water turned out so hard it was no good for engine purposes, and they had
to take it from Winnipeg.

Q. Try and give us something as definite as you can about thé suggestion

for that location?—A. I cannot. I simply do not remember who suggested it,
" or whether they had options; there was a lot of land they had in view,

Q. Did you suggest it?—A. I never suggested it.

Q. The correspondence shows that the first letter written about that Jocation
of the shops was written by you?—A. Yes.

Q.- That-is- the reason-I-want you to try-and recollect?—A. I did not want
to locate it on those long narrow locks—what they call the river locks; they were
about 600 feet wide, ’

Q. At any rate, someone else found that location and submitted it to you?—
A. Yes. The yard was the thing that was contemplated-in the first instance and
not the shops. I do not remember whether the ghops were talked of at the first
start. It was after the thing had been going a while that the question of the shops
came up.

Q. TIad you known that the shops were going to be located on that property,
would it have affected your judgment in the location?—A. I do not think it
would at that time. T think it might, if T had known we were going to have so
much trouble getting water, but at that time I imagined we were going ‘to get any
quantity of water, because there was one splendid flowing well on that property,
and I thought when they got one there would be no trouble in getting more,- but
the water turned out to ba very bad.

~— Q= Were-there other locations suggested by the parties buying land bosides

this one?—A. Yes, there was one I remember; it was somewhere on those long,
narrow locks, nearer St. Boniface, but I think they were owned by Mackenzie, not
William, but Rod Mackenzie, and T remember somethinf; being talked of the
shops' going there. They were trying to sell that land for s hops to the Commission.
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Q. And this Trapscona location was the only other one in addition that came
~ up?—A. Thai is the one I recollect now. This other is close to an old
road that ran.out. there, I cannot remember the name. It was the road that ran. =~
out about a short distance east of where their first track ran on to the Canadian
Northern. I think that branch ran out to a gravel pit. It is the Dundee hranch, -
My recollection is that this land they falked o? for a station was in here somewhere.

Q.- That is about half way between Winnipeg and the terminal yards?—A.
Yes; I do not know the exact position. ' :

Q. Who had the purchase of this land in hand?—A. T do not know the
man’s name. Do you mean actually doing the negotiating up there?

Q. Yes, which of the Commissivners?—A. Mr. Young.

Q. Ts it the modern railway practice, in the construction of new lines, and
reducing the gradients in existing lines, to take advantage of the momentum of
moving trains to climb short grades or inclines whose rate of grade iz in excess of
the rate of grade on the long ruling grade?~—A. 1 believe that is the practice now,

Q. Is the object of introducing-these short grades or-inclines to reduce the
cost of grading the railway?—A. Yes.

Q. Aud is it a fact that where they are introduced the efficiency of the road
ie maintained 7~—A. That I am not prepared to say. I am not an operating man;
practically, I am not an operating man.

Q. Is it believed among enginéers generally that their efficiency is maintained,

- without-pledging your own opinion-on-it?—A. I have not had -anything to do.with. _____
operation, and I am not prepared to state.

Q. Ts the location of the railway influenced by the introduction of momentum
grades?P—A. As I porsonally have not laid out any roads with momentum grades,
I am not prepared to answer that question. T quite fancy it would be, but I have
not been in the habit of using them. I think, as far as I can recollect, momentum
grades have all come in within the last eight or ten years.

- Q- _Momentum grades have come in, as & matter of fact, Bave they not, since
hey have been adopting the lower grades?—A., They have come in, within my
knowledge, in the last eight or ten years. _
. Q. But before eight or ten years ago, it was the practice to have one per cent
grades™—A. Yes. .

Q. And so, a8 a result of reducing the grade, they have introduced the
momentum grade?—~A. I think that is correct.

Q. Would you not say, épeaking generally, that if you were instructed, as the
engineer of a Transcontinéntal railway, to use momentum grades, that it would be
necessary for you to so advise your staff when they were locating the line?—A.

I should think so. If I was going to use momentum grades, I certainly would have
to instruct them to that effect. ‘

Q. Because the location of the road would be influenced by that fact, would
it not?—A. Yes. T e

Q. Would you agree with the statement that in the building of this railway,
it the policy of introducing momentum grades had, been adopted, it would, in all
probability, have made a considerable saving in the cost of the grading of the road?
—A. T imagine it would make a saving in the cost, but I am not prepared to 8ay
that it would add to the efficiency of the road. -

R 2 2 -Because you-say-you-are not ima position to give an opinion on that ?—A.,
o, .

Q. You mentioned a few moments ago that you were not an operating man?
—A. No. ‘
- Q. There are two classes of engineers, are there not; those whose experience
is entirely confined to the constructing of railways?—A. Yes.
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Q. And another whe have the experience of constructing and operating rail-
ways?—A. Yes. )

Q. Can you tell me whether or not the Commission consulted, or employed, to
advise you and them, any engineer of standing, who had that double experience ?—
A. I cannot say that they did. I do not know what they call Mr, Butler.

Q. So far as you know, they did not?—A. No.

Q. Do you not think it would have been a very prudent step for them to take
to have given you the assistance of a man who had a large experience in operating
railways?—A. 1 do not know; I cannot say that. »

Q. On this very question of momentum grades, he might have given you some
very valuable information, might he notr—A. He might.

Q. During your time, at all events, there was no operating man?—A. Mac-
Pherson was an operating man. '

Q. No operating man other than Mr. MdcPherson employed on the staff by
reason of his having been an operating man?—A.  Not that 1 recollect of,

Q. Did you consult Mr. MacPherson on this question of momentum grades?
——A. I am not sure that I did; I believe I talked to Mr. MacPherson about it.

Q. Did the Commission consider the question officially at all?—A. Not that
1 remember. .

By Mr. Gulelius:

Q. In the matter of height--of embankment _in level prairie country, how

high above the surrounding country would you say the base of rails should be, to

give reasonable protection against snow ?—A. 'Two and a half to three feet.

Q. So that if a profile staying within four-tenths and six-tenths grades had
been laid down, so as to give 2} to 3 feet above the surrounding country, that would
be as cfficient a railway as if those embankments were raised higher?—A. T think
s0, 2ssuming that you are within the gradient limits.

Q. N-w, as to wooden bridges; in the early days of construction, we know,
from the correspondence, that you advocated the construction of wooden bridges?
A. Yes »

Q. You would have built, if that policy had been adopted, wooden trestles
over depressious in the roadbed that could not have been filled with material
removed from adjoining cuttings, or be filled with common excavation that could
have been borrowed within the short haul, would you not?—A. Yes, with the
understanding that there would be no price for extra haul.

Q. Would the construction of such trestles have interfered with the efficiency
of the railway in the matter of transporting trains—the size of trains?—A. No, I
do not think so. :

Q. Is the custom of constructing wooden bridges, as we have just described,
the usual practice on new railroads in Canada ?—A. Yes, in unseitled countries.

Q. -1t would be reasonable to suppose that thesa trestles could be filled later
on, if it were so desired, for less money than it would cost during original con-
truction?—A. Yes. We had a bid of 25 cents from the G.T.P., whereas our con-
gactlprices for train fills were from 45 to 58. Of course that included the temporary

estles.

Q. In deferring the filling of these trestles, is there any advantage to be
gained in the matter of the size of the openings?—A. Yes. '

Q. Just explain that, will you?—A. Well, in an unsettled country there are
very few know the sizes the streanis may get to in the spring, and if they have a
good big open trestle across it, they have a number of years for the section men and
others passing to get an idea of the volume of that stream, and to avoid putting in
a structure that is too big or too small.
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Q. The probability is that if this policy had heen adopted on the Trans-
continental that the size of the structures built in eight or ten years would be more
cconomical than those built now?—A. That would be the natural result.

Q. Would the coat of the railway have been influenced, if that policy had been
adopted, on account of the further knowledge that the enginecers would have had
concerning soft muskege and foundations for stiuctures?—A. Oh, yes. If the
country was cleared for a number of years it would certainly give the soil a chance
to dry out and give them a chance to know romething about it.

Q. So that many of the slips and slides we have had might have been avoided ?
—A. Some of them might have been avoided. -

Q. Who do you consider ig responsible for the policy of not building woode
trestles on this railway?—A. I should say the Commissioners.

Q. The fire risk in connection with trestles on this railway would not have
influenced you in abandoning their use?~—A. Not in abandoning their use.

Q. How would you meet that danger?—A. By clearing away all inflammable
material round the base of the tfrestles, and clearing the land out a little further
for that purpose.

Q. You would have cleared it so that it would ba impossible for them to start
a fire’—A. T would not say impossible; I would gay improbable,

Q. In your discussion with the commissioners; did you make it clear to them
a3 to the large amount of money that might be saved in original congtruction, if
wooden trestles had been used?—A. No, I do not remember any discussions with
them on the actual saving that was going to be effected.

Q. Don’t you feel that you put up ‘a proper case?—A. Y did; T feltsoat

the time, but, talking now, I do not remember the particulars. Mr. Woods and I
were quite in accord in the matter, and wanted to put in timber trestles.

By the Chairman:

Q. Do you think this Commission ever took the question of economy seriously
into consideration at all in the construction of this road?—A. There were lots of
things I thought could be more economically done, S

Q. Did they ever, to your knowledge, seriously consider the question of -
economy ?—A. I do not recollect any glaring cases of it.

By Mr. Gutelius:

. The Commission employed the engineers to do this work?>—A. Yes.
. " And not you?—A. No. )

By the Chairman:

You had not a free hand to choose your stalf>—A. No.

. You simply approved the men they suggested?—A., Yes. In the first
start, when Mr. Wade was Chairman, I dare say I suggested a number of names;
in the first start, of men I happened to know, and latterly I had to suggest men I
wanted to get, to the Board. If they had any names they would always send them
in to me for approval.

By Mr. Gutelius:

Q. And they did not always get your approval for appointments in really
important cases?—A. Yes, . o - ) .

Q. With regard to the wooden bridge proposition, if the wooden bridge policy
had been adopted, how much time do you think might have been saved in the con-
struction of this railway?—A. I think considerable time could have been saved.

Q. Two seasona?—A. They could have gained at lgast one; they might have
gained two, but I would not like to say.
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h the letting of the contract for District ¥. to J. D.
McArt.hnr, {he tenders for this work were advertissed for in the regular way; bids
were taken by the commissioners and opened. Were you present when the bids were
opened ?—A. 1 think not. The reason I say that is that when the first few con-
tracts were let I certainly was not, because I did not know who the contractors were.

Q. You only had the information by numbers of the tenderers?—A. Yes,

. Which would indicate that you were not present whep .thos(; numbers were
allotted 7—A. No, 1 was not present. I did not see the original tenders at that

quu

In connection wit

time. . .. '
Q. You were given a form on which the unit prices were shown opposite the

items, and each of those forms was given a number?—A. Yes.
Now, in the contract for District F., the form that was given to you had
a number of blank places?—A. Yes.
Q. Which were fiiied in with red ink?—A. Yes.,
. Do you know how these prices happened to be filled in that way?—A.

They were filled in by me; to the best of my recollection, I filled them in personally,

Q. This character of work was unusual, in moneying out tenders, was it not,
to fill in blank items?—A. Yes, it was unusual ; I was not in the habit of doing it.

Q. Did you do this off your own bat?—A. No, I was instructed to do it. I
called attention to the fact that one of these tenders had not any prices in for a
number of articles they were bound to use a lot of.

Q. Do you remember how that instruction was given to you and by whom?—
A. 1 cannoi remember who gave the instructions directly, whether it was the
Chairman or Mr. Young, or whether it was before the whole Board; I do not
remember the particulars of it

Q. When you filled the tenders in, did you have any knowledge that it was
McArthur's tender you were filling?—A. Not that I am aware of; I may have
suspected whose tenders they were, but I had no direct knowledge. I have no
recollection of knowing; I did not try to know, in fact.

Q. Did you notice after the bids were moneyed out and comparisons made,
that the tender in which you put the red figures was the winning tender, the lowest
tender?—A. Oh, I knew afterwards, of course. -

Q. Did you not feel a little nervous over fixing up a tender that developed

- into the winning tender?—A. I cannot say that I remember feeling nervous about

it. T was doing it under instructions from the men who were letting the contract,
and I did not think very much about it at the time; at least, that is my recollection.

Q. You felt that you were moneying this out under instructions?—A. I was.

" Q. And that you were relieved of the responsibility in connection with the
work?—A. Yes. My recollection is I put in figures that I was using and had
used for making an estimate of what it should cost. My recollection is I put in
those same figures moneying that out.

Q. Did you have anything to do with discussing with McArthur whether
he would accept these or new figures that you put in?—A. -I do not recollect -
discussing it with McArthur,

'Q. You understand it would be necessary for his attention to be called to the
factt ?—tA. Oh, yes, he had to sign the schedule, I presume, when he signed the
contract.

Q. And someone should have called his attention to the fact that this schedule
was not the one contained in his tender?—-A. I presume s0; he must have done.

Q. But you do not know ubout his being advised of it at all?—A. T do not
personally know. T do rot recollect having had anything to do with it
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Q. Referring to the detail of the tender, we find that in the returns made in
your office that under item 10, “ Pile delivered, as per engineer’s bill ” and item 11,
“piling driven” that each of the figures quoted were moneyed out without refer-
ence to the words shown on McArthur's tender “ Driving only”? Did you know
McArthur’s tender showed ““ Driving only” on it?—A. I do not see that that
“Driving only ” would affect it. N

Q. Did it not strike you, in looking over these various tenders, that when
tender number one showed 35 cents for  Piling delivered ” and 65 cents for * Piles
driven ”, and tender number 2 showed 20 cents for “ Piles delivered, and 85 cents
for “ Piling driven ”, tender number 3, 22 cents for “ Piling delivered” and 24
cents for “Piling driven”, that when tender number 4, which is McArthurs,
showed 25 cents for “ Piling delivered ” and 15 cents for “ Piling driven ”, with
the words “ Driving only ” attached, that there must have been some misunderstand-
ing between the people who made the tenders?—A. I do not remember noticing
anything of the kind. ' . ‘

By the Chairman:

Q. When they moneyed out McArthur’s bid on the piles, they moneyed out
the 16 cents in a column, and beside that, they moneyed out the 40 cents for the
other amount. They did not split other amounts; McArthur split his?—A. They
are all split all the way through.

By Mr. Gulelius:

Q. Will you answer my former question; did it not strike you, in looking
over these various tenders, that when tender number 1 showed 35 cents for piling
delivered and 65 cents for piles driven, and tender number 2 showed 20 cents for
piles delivered and 35 cents for piling driven, tender number 3, 22 cents for piling
delivered and 24 cents for piling driven, that when tender 4, which is McArthur’s
showed 25 cents for piling delivered and 15 cents for piling driven, with the words
“driving only” attached, that there must Lave been some misunderstanding be-
tween the people who made the tenders?—A.  Driving only ” was considered all
the way through; that is under item 11 “ Piling driven ”; that is my recollection
of it.

By the Chairman: . i .

Q. That fellow was charging 65 cents for driving those piles?—A. It

may be a great deal more than it is worth. :
Q. It is not what he intended ?—A. It may not be.

- By Mr. Gutelius:

- Q. In order to show that the question we are discussing was not unknown. at
that time, I would refer you to your letter January 2nd, 1907, to the commissioners,
in which you say, “1 also allowed the 20 cents per lineal foot for piles delivered, ag
well as the 40 cents per foot for piles driven, having found, in making a com-
parison of ‘the tenders, that they had been so computed, except where specially
mentioned otherwise”?—A. I do not remember that.

Q. Don’t you mean.in that, that this piling driven was this special case
referred to in that letter? You are not sure about that?—A. No. This letter -
evidently refers to a new deal made with the contractors in connection with hauling
stuff by train. This letter was written in connection with that deal dawn in Quebecy:
in regard to train haul material and temporary trestle, i
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Q. In connection with the letting of the contract for District ¥. to J. D.
L'cAtt'hur {he tenders for this work were advertissed for in the regular way; bids
were taken by the commissioners and opened. Were you present when the bids were
opened ?—A. I think not. The reason I say that is that when the first few con-
tracts were let T certainly was not, because I did not know who the contractors were.

Q. You only had the information by numbers of the tenderers ?—A. Yes.

Q. Which would indicate that you were not present when those pumbers were
allotted?—A. No, T was not present. I did not see the original tenders a/t that
hme.Q' You were given a form on which the unit prices were shown opposite the
items, and each of those forms was given a number ?—A. Yes.

. Now, in the contract for District F., the form that was given to you had
a number of blank places ?—A. Yes. ‘

Q. Which were filled in with red ink?—A. Yes., .
Do you know how these prices happened to be filled in that way?—A.

They were filléd in by me; to the best of my recollection, I filled them in personally,

_ This character of work was unusual, in moneying out tenders, was it not,
to fill in blank items?—A. Yes, it was unusual ; I was not in the habit of doing it.

Q. Did you do this off your own bat?—A. No, I was instructed to do it. I
called attention to the fact that one of these tenders had not any prices in for a
number of articles they were bound to use a lot of.

Q. Do you remember how that instruction was given to you and by whom?—
A. 1 cannot remember who gave the instructions directly, whether it was the
Chairman or Mr. Young, or whether it was before the whole Board; I do mot
remember the particulars of it.

Q. When you filled the tenders in, did you have any knowledge thai it was
McArthur’s tender you were filling?—A. Not that T am aware of; I may have
suspected whose tenders they were, but 1 had no direct knowledge. I have no
recollection of knowing; I did not try to know, in fact. -

Q. Did you-notice after the bids were moneyed out and comparisons made,
that the tender in which you put the red figures was the winning tender, the lowest
tender?—A. Oh, I knew afterwards, of course.

Q. Did you not feel a little nervous over fixing up a tender that developed
into the winning tender?—A. T caunot say that I remember feeling nervous about
it. 1 was doing it under instructions from the men who were letting the contract,
and T did not think very much about it at the time at least, that is my recollection.

Q. You felt that you were moneying this out under instructions?—-A. I was.

Q. And that you were relieved of the responsibility in connection with the
work?—A. Yes. My recollection is I put in figures that I was using and had
used for making an estimate of what it should cost. My recollection is I put in
those same figures moneying that out.

Q. Did you have anything to do with discussing with McArthur whether
he would accept these or mew figures that you put in ?—A. I do not recollect
discussing it with McArthur.

Q. You understand it would be necessary for his attention to be culled to the
factt ?—A. Oh, yes, he had to sign the schedule, I presume, when he signed the
contract.

Q. And someone ghould have called his attention to the fact that this schedule
was not the one contained in his tender?—-A. I presume 80; he must huve done.

Q. But you do not know about his being advised of it at all?—A. I do not
personally know. I do not recollect having had anything to do with it. -
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Q. Referring to the detsil of the tender, we find that in the refurns made in
your office that under item 10, “ Pile delivered, a8 per engineer’s bill ” and item 11,
% piling driven” that each of the figures quoted Were moneyed out without refer-
ence to the words shown on McArthur's tender “ Driving only”? Did yon know
McArthur's tender ehowed “ Driving only” on it?—A. I do mot see that that
“ Driving only * would affect it. o

Q. Did it not strike you, in looking over these various tenders, that when
tender number one showed 35 cents for *“ Piling delivered ” and 65 cents for “ Piles
driven”, and tender number 2 showed 20 cents for “ Piles delivered, and 35 cents
for “ Piling driven”, tender number 3, 22 cents for “ Piling delivered ” and 24
cents for “Piling driven”, that when tender number 4, which is McArthur's,
showed 25 cents for “ Piling delivered ” and 15 cents for “ Piling driven ”, with
the words “ Driving only ” attached, that there must have been some misunderstand-
ing between the people who made the tenders?—A. I do not remember noticing
anythicg of the kind. ’ '

‘By the Chairman:

Q. When they moneyed out McArthur's bid on the piles, they moneyed out
the 15 cents in a column, and beside that, they moneyed out the 40 cents for the
other amount. They did not split other amounts; McArthur split his?—A. They
are all ¢ )lit all the way through, . -

By Mr. Gutelius:

Q. Will you answer my former question; did it not strike you, in looking
over these various tenders, that when tender number 1 showed 35 cents for piling
delivered and 65 cents for piles driven, and tender number 2 showed 20 cents for
piles delivered and 35 cents for piling driven, tender number 3, 22 cents for piling
delivered and 24 cents for piling driven, that when tender 4, which is McArthur's
showed 25 cents for piling delivered and 15 cents for piling driven, with the words
“driving only” attached, that there must have been some misunderstanding -be-
tween the people wiio made the tenders?—A, “ Driving only ” was considered all
the way through; that is under item 11 “Piling driven”; that is my recollection
of it. ’

By the Chairman: ] . -
Q. That féllow was charging 65 cents for driving those piles?—A. It
may be a great deal more than it is worth. ;

Q. Itis not what he intended?—A. 1t may not be.

By Mr. Gutelius:

Q. In order to show that the question we are discussing was not unkoown. at
that time, I would refer you to your letter January 2nd, 1907, to the commissjoners, .
in which you say, I also allowed the 20 cents per lineal foot for piles delivered, pg
well as the 40 cents per foot for viles driven, having found, in making a com-
parison of the tenders, that they had been so computed, except where specially
mentioned otherwise”?—A. I do not remember that. :

Q. Don't you mean in that, that this piling driven was this special .case
referred to in that letter? You. are not sure about that?—A. No. .This letter °
evidently refers to a new deal made with the contractors in connection with hauling
stuff by train. This letter was written in connection with that deal dawn in Queheey.
in regard to train haul material and temporary trestle. RITREY
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Q. Were there any other tenders in which-the W9rds “Driving only” were
used?—A. I do not know; I do not remember it even in that,

Q. To refresh your memory further that the items 10 and 11 were not clearly
understood; T-would ask you, why did you change the.readmg. of thg specnﬁca(.:u.ms
in the 1909 reprint, to make the items read “Piles delivered” and “ Piling
driven ”?—A. I do not remember why.

Q. This arrangement is clear, is it not?—A. 1T do not remember. What is
the old one? . 3

Q. “Piling delivered will include piling"furnisl}ed by the contractor at the
bridge site, as ordered by the engineer, and will be paid for by the_ !meal foot, b}lt
any lengths in excess of those ordered will not be paid for”, “Piling driven will
be paid for at the specified rate per lineal foot in the finished structu}'e, whl'ch will
include all work of any kind in connection therewith ¥ ?-—A, “ But will not include
the piles themselves ”; that is added.

Q. It has been put in to make it perfectly plain as to what was actually meant,’
although your interpretation of the old specification and the new one is the same?
—A. Yes.

Q. In the matter of letting the contract number 18, from mileage 162.5 to
mileage 237.5, District ¥, the contract was finally awarded to Fauquier Brothers;
that is north of Lake Nipigon?—A. Yes.

Q. In making a comparison of the tenders, I notice that tender number 2
shows solid rock $1.75, loose rock 65, common excavation 317—A. Yes. :

© -4 GEORGE 'V, 1914

Q. Whereas tender number 3, on which the contract was ﬁnal,!yﬁgi\_'?r,{_gllgw_sm -

solid rock $1.80, leose rock 60, commion excavation 387-—A. Yes.

Q. The fact that the contract was given to tender number 3 at $1.80 for solid
rock, which is five cents more than tender number 2, and common excavation 38
cents, whereas the other tender showed 31, suggcsted that probably some other
itern in these tenders influenced the totals; that was natural, was it not?—A. Yes.

Q. By referring to item 74 (e), removal of moss, I notice there was estimated
by the engineers 665,400 cubic yards of moss?—A. Yes.

Q. For which tender number 2 bid 35 cents, tender number 4 bid 82 cents,
but tender number 3, which received the contract, bid 12 cents?—A. Yes.

Q. Did you notice those items?—A. I have no recollection of noticing them,

Q. Now that your attention is called to 665,000 yards of moss on 75 miles of
railw;i)y, does it not occur to you that that is an inflamed figure?—A, It looks
very big.

Q. If your attention.had been called to the information which we have just
shown you, would you have done anything about it?—A. I could not say whether
I would or would not, because I cannot remember how that was going out, exc:pl
it came in from the engineers on the work, )

Q. Assuming that it did come in from the engineers on the work, and your
attention had been called to it, and recognizing, as you must have done, that it
would influence these bids something like $200,000, you would have paid attention
tt]o it and looked into the matter?—A. Yes. This is the first I recollect seeing

hat.

By the Chairman:

Q.. Could you conceive that there would be that much moss in that country?
—A. We were led to believe in the first start that there was a great dea' more
moss in that country than there turned out to be—more soft bottom, I mean. ‘there
\?s l%enemlly moss on top of clay, and only two or three feet of it, and no muskeg
at all.
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Q. T wish you could answer me fairly directly in regard to that, that if you
had krown that that large amount was there, that you would have givex} this
matter attention?—A. T presume the information I had at the time that we'made
up the quantities was that that was the amount, I cannot recollect anything about
it at all. ‘

Q. Here is a letter dated October 14th, 1912, from T. S. Armstrong, which
reads a8 follows :—* With regard to moss, this is the one item in the schedule that
was never seriously considered. It was never mentioned in the return of quantities
by the locating engineers, and personally I knew notking of what quantity there
might be, but in my travels to the locating ‘parties, I knew that in some places in
th woods it was a couple of feet deep, and as this item was in schedule form 89,
e took the profile, and on level swamp country I simply add enough moss to
cover, in case it might have to be-moved. - The moss was only ioved and wasted
when found necessary in shallow embankments; also on original estimates the
yardage was not deducted from earth quantities ”. It would appear from this
letter that Mr. Armstrong would have taken that 665,000 yards item into account ?
—A. T forget whether it was on that section or not,

I understand he had charge of the locating parties and made the original
estimates?—A. I cannot say where the quantities came from: I do not remember.,

Q. In the tenders and in the:contract is included several items for which
prices were not given. I have in mind engine houses?—A, Yes,

Q. Was it your understanding that the engine houses really would go with
the grading contracts when these specifications were drawn?—A. I do not recol-
lect that the engine houses were mentioned at all. I do not think at the time those

—---contracts--were-let -there - were-any plang— that they could bid on. That is my
recollection. T do not think they were included, because I do not think there was
8 plan of an engine house at that time, and they could not tender. I do not sup-
pose it was intended to cover it.

But the contractors subsequently hLeld to it that they must be contractors
for the engine houses on force account, or on some basis tgat might be agreed
upon?—A. If we were including those things we should have had a price in the
schedule for them. .

Your opinion is that it was not fair to hold those under the contract?—A.
No, but if the contractor saw fit to do the work, we might let him have it after-
wards, but I do not think that the engine houses or section houses were covered in
this contract, because no prices were given. .

Q. With reference to a -proposed point 65 grade west of La Tuque, ¥
remember making a recommendation to the commissioners that you be allowed to
construct this La Tuque pusher grade?—A. Yes, That was an eastbound grade.

Q. You felt when you made that recommendation- that it was a proper,
economical thing to do?—A. Yes, : -

Q. Why did you not do it?—A. Because we were not allowed to do it.

(EVIDENCE TAKEN IN N.T.R. OFFICES).
Ottawa, March 28th, 1911,
Huoen D. LuMspeN; récalled :—

By My, Gutelius:

- Q. Were you ever given to understand by the Commissioners that you were
limiled to expenditure in connection with the construction of the railway, so far
@8 your depariment was concerned >—A. Not that I recollect of, .

/\
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Q. When you accepted and approved the specifications, was it not with the
understanding that the interpretation so far as solid rock was concerned, should
be the same as that to which you had previously been accustomed ?—A. I under-
stood it so. :

. The instructions to engincers contained in the little book, in the maiter
of curvature, limited the curvature to six degrees for main tracks?—A. Yes.

Q. In approving these instructions, was it that six degree curves should be
_ adopted, no matter what the cost of the railway should be, at these points of curva-

ture?—A. The six-degrec -limit of curvature was given in, order to limit the
engineers on the ground from making any alignment, using anything more than
six-degree curves, but had special cases been bfought to my notice, I would have -
considercd whether the use of somewhat sharper curvature might, owing to the -
great saving in expense, have been adopted.

Q. You understood that to increase any single curve on the main line over
six degree would have required the approval of the Commissioners P—A. Yes.

Q. And the Grand Trunk Pacific?—-A. Yes.

Q. The reason for that being that the Commissioners and the Grand Trunk
Pacific had approved of these instructions?—A. Yes; well, I don’t know about
the instructions; I do not know definitely whether they approved of them or not,
but it was an understood thing we were not to exceed six degrees.

Q. Was it not understood by you that they did approve these instructions
because they did not object to them#—A. I do not think their signature was ever
obtained to them that I remember of.

(). But you understood they approved those instructions?—A. Generally,

I believe they did. I have no recollection now whether any objection had bees

raised or not.

Q. In the matter of your interpretation of the solid rock specification, in
which you introduced what has been known as assembled rock, item number 5 of
your biue print, in view of the position which you had taken in connection with
golid rock classification in the correspondence and discussion, and in the Lumsden
enquiry, will you tell us why you made this interpretation?—A. To conciliate the
Commissioners and the contractors, T consented to this interpretation, although 1
never personally agreed with it.

In connection with the purchsse of the surveys, plans, profiles and note-
books from the Grand Trunk Pacific, what proportion of those surveys were of any
use to you in locating the National Transcontinental Railway?—A. From
Winnipeg to a point, say sixty to » hundred miles, or thereabouts, east of the north
end of Lake Nipigon.

A Q.NYou did not make any use of the surveys from that point to North Bay?
—A. No.

Q. Considerable money might have been saved in this railway if virtual or
momentum grades had been used?—A. T say there might have heen.

Q. Whydid you not take advantage of this economy?—A. Because, in my .
idea, we would not have had then actual four and six-tenths grades.

Q. And you felt that actual four and six-tenths grades were the character
of a railway that you were expected to build?—A. Yes. '

Q. In the matter of train fills on contracts 9 and 10, from  the corre-
spondence we note that you figured that 36 cents was the proper price to pay for
trail haul filling on these contracts. At a mecting at Quebec between the chair-
man and the contractors, you consented to a price of 85 cents per cubie yard being
paid. In your letter of January 22nd, 1907, you state that you eventually con-
?ntgg toAa pl}ce of 55 cents per cubic yard, * which, in ‘my opinion, is a very good
ne”?—A. Yes.

my o%inigni.d you mean that 55 cents was a very Pig price togay?_—jik That was

’
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. Q. How did you happen to consent to this high price’~—A. From the
expressions made by the chairman.

Q. What do you mean by that?—A. I remember distinctly the chairman
coming in at the tail end and saying we should settle it.

Q. And that was the price at which it was settled >—A. Yes.

Q. At the same meeting in Quebec it was also decided that two prices should
be {:aid for piles, whereby piles delivered would cost 20 cents, and piles in the
work 60 cents, instead of 40, as called for in the contract?—A. I think that 40
cents must be piles driven; I assume that; I am not sure; I do not remember
that settlement, but I have no doubt it must he so. ’

" Q. In your letter you state “I also allowed the 20 cents per lineal foot for
piles delivered, as well as 40 cents per foot for piles driven, having found in mak-
ing a comparison of the tenders that it had been so computed . That is a very
flimsy reason for giving the double {)rice, is it not?—A. ~As Y told you, I do not
-remember anything about that settlement, but I know there was some trouble
about the difference between what the contractors understood and what I under-
stood. T know there was a dispute between the contractors and myself as to the
interpretation of that, and, for that reaeon, the subsequent schedule was changed,
making it clear that thero was a separate price for the driven piles and the other,
and it was settled that those contractors should receive the two prices, at that
meeting.

Q. In connection with the pusher grade from St. Francis River east, did you
make an endeavour to secure an economical rate for a pusher grade, or did you
simply take the lowest grade that seemed consistent with this character of railway?
—A. T took the lowest grade.

Q. An unwritten understanding among the engineers indicated that, it it _

-~ were at_all possible, steel bridges and trestles should be on tangents? Wae that

intended to be a hard and fast rule?—A. It was generally, but exceptions might
have been taken which would have been submitted, and I have no recollection of
any being done. ’

Q. If a considerable amount of money could have been saved, you would not
have hesitated to put light curvature on some of those structures?-—A. I think not.

Q. What was your intention when-you decided to usa 80 pound rails on
sidings and in ysrd tracks?—A, It made a uniform rail cn the system, and my
idea was that the rails of the sidings should have been wied for repairs on the
rain line, as long as it was under government opetation.

By tie Chairman: -
Q. What would you put in the place of those rails when you took them out?
—A. We would then have got in relaying rails.
By Mr. Gutelius:

- Q. You would then have got in second hand rails to take the places of those.
which you would transfer to the main line?—A. Yes,

By the Chairman:

Q. A sixty pound rail is sufficient for a yard, is it notP—A. Well, they do
not care about them to-day. .
Q. Bixty-fivre?—A. Yes.

By Mr. Gutelius:

Q. If you had known that the Grand Trunk Pacific Railway were going to
take over the railway as the rails were laid, in the interest of economy, would you
not then have used lighter rails in the sidings—if the Grand Tyunk Pacific were
agreeable?—A. I think I would have,
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[(CONTINUATION OF EXAMINATION OF HUGH D. LUMSDEN,
' FRIDAY, MARCH 29th.)
Eramined by Mr. Staunton:

Q. The contractors tendering for the general work and grading of building
the railway, included in the tenders, an offer to build the engine houses and sec-
tion houses. In the contracts for the general work subsequently let these houses
were included ?—A. That is so. ‘ . .

Q. In the schedule of price there is no price given at which these section
houses and engine houses are to be built?—A. There was no price given.

Q. So that unless the price is to be governed by Clause 35 of the contract,
the price was a matter of negotiation between the commissioners and the con-
tractors after the contract was signed P—A. Yes. .

Q. As a matter of fact, do you know that these structures were built under
force accounte?—A. T cannot answer that question, T do not recollect.

Q. Why was it that prices were not arranged for the building of these engine
houses and section houses?—A. Because at the time the contracts were let no
plans and specifications for the engine houses and section houses had been pre-

ared.

d Q. Was it not improper to ask for tenders on these works until plans and
specifications had been prepared?—A. It would be better if they had not been
asked for.

Q. You mean that it would have been better to have struck out the words
“engine houses and section houses” from the tender and contract?—A. Yes,
Tt it was in_the tender_ it should have been stricken out in_the contract. .

Q. With reference to Fauquier, Contract No. 18, we notice an item in your
preliminary estimates of some 600,000 yards of moss?—A. T do not recollect it.

Q. Did you make a comparative study of the various tenders in comparison,
a comparison with each other, for the commissioners before they let the various con-
tracts?—A. 1 think not; I simply figured out the tenders from the memorandum
given.

Q. So that in the ordinary course it was possible for the 600,000 yard item
to pass by you, and if the Commissioners were not accustomed to making com-
parisons of this character, items like this conld pass?—A. I was not in a position
to say. I had never been in that country, I would not know about the 600,000
yards of moss. I might think that it was extravagant, but not being on the ground
I took the figures of the Engineers who were there. That is my recollection of the
thing. In fact I did not remember anything about that moss until it was men-
tioned later. i

Q. You do not feel that you are called upon to make a study of the various
tenders to ascertain whether there was any trick bids?P—A. I do not recollect
making any study of them. , '

Q. TIn the matter of the three piers built by the pnenmatic caisson process,
I note in your letter of December 6th, 1906, to the commisgioners, that you concur
with Mr. Uniacke and Mr. Butler in the use of the pneumatic process for placing
the foundation of these pedestals in the waterway at Cap Rouge River for the
carrying on the viaduet?— A. Yes, I wrote that letter, a

Q. .1t is not the fact that you did not know anything personally about that?
—A. I knew nothing personally about pneumatic works and I said so. ‘

Q. You simply trusted to what had been done by Mr. Uniacke and Mr.
Botler?--A, Yes. .

Q. And the chairman?—A. And the chairman.

Q. Do you know that the Commission was familiar with that pneumatic
arrangement P—A. T am gatisfied they were.
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Q. I show you a copy of a letter of Mr. McPherson, dated January 8th, 1908,
in which he refers to the construction of the pusher grade at the Little Salmon
River Crossing, instead of building a large viaduct, and whereby a large amount of
money could have been saved; do you recall why you did not reply to that letter
or take up the matter?—A. I remember that surveys were made at that point for
the purpose of doing away with the large viaduct, which were not satisfactory, as
far as I remember. I have no recollection of ever being on the ground there, and I
do not think I was. I remember on two occasions I asked to use .6, one at La
Tuque and one east of Quebec Bridge, and I was turned down; in the first jnstance
I was turned down by the government, and in the tecond instance by the Com-
mission, and subsequently, as far as I remember, I.made no application to allow
an increase in grade. ,

Q. Do you remember taking into consideration increasing the grade at Chip-
man, to lessen the cost of these seven miles?—A. T do not.

Q. On our inspection, we counted many miles of embankments through level
country that we thought were excessively high, what is your idea of the height that
the base of grade should be above surrounding,level country where the question
of drainage or grade is not a factor>—A. From two to four fect.

Q. Do you realize on the day that you were persuaded to aceept the 55 cents
train filled price on contract 9 and 10 that that was sounding the deathinell of
your wooden bridge scheme?—A. I did not realize it at that time, as far as I
remember; that was in September.

Q. On January 19th, 1909, a month after that, you wrote the commissioners
asking for instructions as to whether you should make provision for standard

trestles and accept the Grand Trunk Pacific’s offer to build at twenty-five cents
in the future?—A. Yes . '

Q. They never answered this letter of yours?—A. I do not recollect ever
receiving an answer. ’

Q. There was no reason for them answering it, because you had already de-
cided to build all these places with train fill?—A. We were not bound to
build them. We could have put in permanent trestles after that if we had elected
o do so, but I could not do it without their sanction.

Q. I do not quite understand why you felt that you were compelled to get

their authority for the construction of permanent wooden trestles?—A. That . E—

evidently was my reason for writing to them, because they had been against my
putting in wooden trestles.

Q. They had been speaking against it?—A. T talked over it with regard
specially to putting in these trestles in the northern country. :

Q. An inspection of the plans of buildings, which the Grand Trunk Pacific
gave to you for use on the Transcontinental, indicate that they were more expen-
sive than buildings usually used, did you accept their plans without any question?
—A. T cannot recollect what occurred.

Q. You did not put an architect on to modify the Grand Trunk Pacific
plans?—A. T do not recollect having done so. ’

Q. Wo do not find that you issued any instructions in connection with the
crossing of muskegs, soft ground, in which the soundings would indicate the
difficulty in filling either by cross-logging or pile bridges?—A. I talked over the
thing often enough, but whether I had written much about it or not T do not know.

Q. ‘Wero there not some very expensive sink-holes encountered?—A. Yes. .

Q. Don’t you think that those you have in mind could have been crossed if
pile bridges hm{ been used instead of filling?—A. They would be temporary.

Q. By temporary you mean ten or twelve years?>—A. During the life. of
the piles. ‘
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Q. How did you‘ happén to allow the contracts to cover fencing of the right-

of-way in that wild country; the railway is fenced from one end to the other 7—A.
1 do not think it is; it may be for all I know.

., Q. What was your intention in conncetion with fencing?—A, Anywhere
there was & chance of cattle being in the neighborhood; 1 would not fence it any-
where except where the country was inhabited or in the vicinity of habitation; I
never knew the whole line was fenced.

Q. You keep a diary—A. I have kept a diary since 1867. The following

« Feb. 6th.—Left Ottawa during night, delayed 414 hours at North Bay, left
there 4.15, wreck near Verner. ’

« Feb, 7Tth—Treaudeau 9.50, on train all day, 6 to 8 hours late.

« Feh. 8th.—Reached Kenora early in morning, there all day, left for Winai-
peg about midnight. :

- Feb. 9th.—Reached Winnipeg about 7 a.m.

“ Feb. 10th.—(Sunday) in Winnipeg.

« Feb. 11th.—Drove out to Panet Road with Hazlewood and back, in Winni-
peg until 7, then left by Nao. 2. .

« Feb. 12th.—On time at Fort William and Schreiber, 20” late at White River.

« Feb. 15th.—Reached North Bay 1 hour late and Ottawa at 4.55, went home.

« Feb. 14th.—In office all day, at mecting 12.20, Commissioners opening ten-
ders (not present). '

«Peb. 15th.—1In office all day, had tenders 1 and 3 handed me before 1 p.m.,
and 3, 4 snd 2 before 5.15, started men on figures.
¢« Feb, 16th,—Meeting 11.50. The Commissioners decided I was to use the
estimates as returned 1eeT
sections tendered on.

“ Feb. 17th.—Sunday.

“ Feb. 18th.—In office all day, meeting 11.50. .

 Feb. 19th.—Completed moneying out of tenders and handed to Commis-
sioners—mceting 12.00.”

Q. On the 14th of February your entry in your diary is that you were in
theA oﬁic; all day; at mecting 12.20—that means the meeting of Commissioners ?
—A. Yes.

Q. Then you say: “Commissioners opening tenders, not present” ?—A. Yes.

Q. Why were you not present when the tenders were opened ?—A. I was not
wanted, I was not asked to be present, I was asked to leave. A

Q. It was intimated to you that your presence was not required 7—A. I do
not know it was on that occasion, but it was on a previous occasion.

Q. Why didn’t you remain when the tenders were being opened —A.
Because 1 was told by the Commissioners I was not wanted. I do not say I was
that day, but.on a previous occasion 1 was told they would open the tenders them-
eelves and give me the figures afterwards.

By Mr. Gutelius:

- Q. It was understood you were not to be present when tenders were opened?
A. Yes, that is the long and short of it. d ero bt

By Mr. Staunion:
Q. What do you mean by your entry on February 16th: “ Meeting 11.50. -

The Commissioners decided I was to use the estimate as returned by the district
engineers and not my own for the various sectious tendered on.”?—A. Some days

by the district engineers and not my own, fof the various =~
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“~before the tenidets were expected in, I don’t remember the time, I had given Mr,” =
Parent a copy of the quantities in the different sections. Between that time and
the time of the tenders coming in, I did not give this out, the Contractors had no
knowledge of this; I thought we would use a lot of timber and trestles in that
eastern country, and I put in a lot of timber and deducted a certain amount of
carthwork to correspond. It was found out, either on the day of the meeting or
the day following, that I had changed the quantities from the time I had given
them to the Chairman, and I was instructed not to use the quantities that I put
in, but to use the same as I had previously given them to the Chairman.

Q. Then, I understand that you first prepared an estimate founded on the.
information eent to you by the various district engineers?-—A, Yes. . :

Q. And that, you prepared a new statement on these estimates showing that
in detail?—A. Yes. ‘ .

Q. And afterwards you changed the estimates?—A. Certain items in the
estimates. '

Q. And subsequently you were directed not to use these changed estimates,
but to use the original ones?—A. Yes,

Q. I suppose that when you figured out the tenders you used these original
and not the amended estimates?—A. I used what they told me to use, that was
the estimates as returned by the district engineers.

Q. From whom did you get your instructions as to that?—A, At the board
meeting, from the Chairman, 1 presume. :

Q. Why did you put in your diary the entry that you were not present when
the tenders were opened?—A. I do not know why I put it in.

Q. Do you think as chief engineer you ought to be present when they were
opened 7—A. I cannot tell you what was in my mind; I was perfectly willing

~--nob-to-be-present. e - e e

Q. You did make a note of it for future reference that you were not present
at the opening of the tenders?—A. I was hot present at the opening of any of
the tenders, that I remember, for general construction.

The witness was not further examined.

(NATIONAL TRANSCONTINENTAL RAILWAY INVESTIGATING COM-
MISSION: AT OTTAWA, OCTOBER 3rd, 1912.)

Present:—@. Lynom-StauntoN, K.C., Chaitrman; F. P. Gureuwvs, C.E,
Commissioner, :

D. MacPHERSON, assistant to the Chairman, sworn:
By Mr. Guielius:

Q. You were assistant chief engineer of the National Transcontinental Rail- -
way, between what dates?—A. - 16th July, 1905, and I am not exactly sure of the
date, some time in November last, 1911, T think that is approximately.
5 iaiQ. And prior to that time?—A: Division engineer on the C.P.R. eastern
ivision.

- Q. Your total engineering experience, then, covers liow many years?—A.
tApproxinmbely, twenty-five years with the C.P.R, and seven with this, thirty-
W0 years. ‘
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Q. Were the original specifications for the construction of this railway pre-
pared prior to your assuming the position of assistant chief engineer —A. Yes,

Q. Who did you understand prepared these specifications?—A. Well, 1
understand that Mr. Butler had the most to do with them for the Transcontinental ;
1 have also understood that Mr. Woods for the Grand Trunk Pacific Railway; 1
do not know whether Stephens had previous to that or not. I am only speaking
from hearsay about that anyway. ) i

Q. Did you in your official position have to do with the preparation of the
general instruetions to civil engineers on the Transcontinental Railway ?—A. No.

Q. These (showing book) are not the original instructions, Mr. MacPherson ?

—A. No.
Q. (Showing book) Kindly refer to clause 26 in which if is stated that the
maximum curve on the railway shall not excced six degrees—if you had pre-
pared these instructions, Mr. MacPherson, would you have adopted a positive limi-
tation of six degrees for a railway of this character and through a-country of this
character?—A. I think I would, on the hypothesis that we were building a high-
class road, 1 would have limited it to six miles unless there was something very
very special. As a general rule, I would have stopped at six as a maximum.

Q. 1 notice further that this paragraph reguires at least six hundred feet
between transition curves. Would yon have required any such distance between
curves if you had prepared these instructions?—A. I would not have made that
hard and fast, no. If it would have saved a lot of money by tracking that out, I
woulll have allowed the transition curves to run together.

Q. Would you have allowed them to run together where the curvature was
compounding or reverse, if you had full lengths of transition curves?—A. I think
I would have preferred a short bit of a tangent on reverse, I think.

Q. In passing over the railway, we noticed a number of high-trestled bridges
built on tangents with approaches that were very expensive, whereas cheap
approaches could have been provided if these steel trestles had been constructed on
curves. Do you <ce any objection to building steel trestles on curves?—A. Well,

1 would certainly prefer them on the straight, but I would think that every par-

ticular case would have to be gone into on its inerits, whether the additional cost
of putting them on the straight was justifiable or not,

Q. 1In your enginecring experience, .have yon ever formulated any monetary

value to be placed on the difference between straight or curved bridges?—A. I
do not think I ever went into it in any great detail. .

Q. It was simply the general clement of safety that a straight track has over
curves>—A. Yes, that and the element of cost.

Q. By reference to the original general specificatic 5, 1 note that under
instructions to persons proposing to tender, peragraph 4, wherein it is stated:
“ Any tendering in which the prices stated for the several items are unbalanced
© may be rejected.” Do you know why that was eliminated from the revised specifica-
tions?—A. 1 do not know, I am sure,

Q. Who tould tell this Commission?—A, I do not know unless the chief
engineer or the commissioners for the Traunscontinental,

Q. Don’t you think, Mr. MacPherson, that that clause, or one similer to it,
should have been retained in the subsequent issues of the specifications?—A. A
clause giving power to the chief engineer to deal with unbalanced tenders should
be a portion of every specification. .

Q. We have before us, the comparative estimate of tenders for distrizt F,
which bears your signature (showing print) ?—A. Yes.

. Q. Kindly refer to the items, “Piling delivered as per engineer’s bill and
piling driven”, Tn tender No. 4, “Piling delivered” i= aunted at twenty-five
cents and “ piling driven ” at fifteen cents>-—A. Yes.

Q. Alongside of the fifteen cents, 1 see the words, “ driving ouly ” ?—A. Ves.

O P e N
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_ Q. Whereas these words are not used in either of the other thres tenders, how

did they happened to be used in the case of tender No. 4?7—A. These words were

" used on the extracts from the numbered tenders which were supplied to the engi-

nelermg commiseioners to money out. These words were used on that one tender
only. ’

Q. Just explain to the Commission what information was given to you when

you prepared this comparative sheet?—-A. The items on a blank schedule, the

different numbers, and the prices opposite each item.

Q. And how did you prepare this statement?—A. By multiplying the quan-
tities by the prices of each tender, the prices opposite each tender.

Q. Intender No. 2, “piling delivered ” is quoted at twenty cents, and “ piling
driven” at thirty-five cents?—A. Yes,

Q. I notice that you multiplied out the twenty and thirty-five against the
quantities given in tender No. 2, the same as yon did in tender No. 4, where the
prices were twenty-five cents for “ piling delivered ” and fifteen cents for “ piling
driven” ?—A., Yes.

Q. .How do you explain that?—A. Simply that our instructions were to
multiply the quantities by the prices given,

Q. Then, so far as this statement is concerned, it was simply a case of multi.
plication and addition?—A. Yes. . '

Q. Now, Mr. MacPherson, as an engineer, ought there not to have been some
re-arrangement to get a fair comparison of theso tenders, of the prices shown in
tender No. 2 and tender No. 4?—A. If I had been dealing with it, as chief engi-
neer, I would have asked the tenderer for an explanation of why there was such
a large price for the piles driven as against for the piles themselves,

Q. Surmising, before asking them, that tender No. 2 included the price of
piles and driving in the second tender——A. I would suppose that by the figures,
yes.

Q. This is what you would call an unbalanced bid?—A. Not necessarily, no.

Q. But the character of the bid did not probably convey the intent of the
contract?—A. I would have asked him what it meant.

Q. Because the prices given were unusual?—A. Unusual,

Q. In your experience, in Transcontinental tenders, were the cortractors
ever questioned on account of unusual prices to your knowledge?—A. I could not
answer that offhand.

Q. As far as you know ?—So far as my recollection goes, no.

Q. If the clause concerning unbalanced tenders, to which we referred a
moment ago, had been continued, it would then have been a natural thing to take
unusual bids up with the contractors, would it not?—A. Either that, or use the
chief engineer’s discretion and throw them out, but take them up in some way.

Q. But without the clause concerning unbalanced tenders, it was understood
that tenders should remain exactly as they wWere given to you?—A. That was my
understanding, that we had to take them just as they were given to us.

Q. To get a fair comparison of tender No. 2 and tender No. 4, what trans-
missions would you have felt at liberty to have made, if left to your own dis-
cretion, to secure a fair comparison?—A. I would have asked the man who ten-
dered No. 2 for an explanation of his figures, what he really thought they meant.
That is the first thing. I would have done. . )

Q. There was no doubt as to what tender No. 4 meant?—A. No.

Q. Because you made a notation of driving only?—A. Yes.

Q. Is there any doubt as to what tender %Io. 2 meant when you made such

¥

notation, having the title and description “ piling driven ” in mind?—A. I think
there might be some doubt. I think it would have settled that at once just to have
nsked him and got that clear, so that there would be no qualifications. That would
have been my reason for asking for an explanation.

1
4
7
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Q. If there was any doubt as to the meaning of those tenders, there must
have been doubt as to the total amounts?P—A. Oh, yes. _

Q. So that, these statements, so far as those two items are concerned, although
carried out mathematically correct, conveyed in the grand totals, a dopbtful mean-
ing?—A. The meaning was not certain, that follows from the doubt in connection

i items.
mith c?.le t(“é(;ncl;::irgg sheets.) What are these sheets which we are looking at?—A.
To the best of my knowledge they are the original gheets handed to us by the com-
missioners to money out the tenders for District F.

Q. This sheet is the one referred to in your statement as tender No. 4, is it
not?—A. Yes.

Q. T see 40 red ink prices shown on this sheet, what are they?—A. They are
engineers’ prices. These are opposite items for which the contractor had not filled
in any priees.

Q. And they were taker from?—A. They were taken from a schedule of
estimated prices made up by the engineers.

By the Chairman:

Q. By whom?—A. Originally by the district engincers, revised and checked.

Q. Who filled in the red ink figures?—A. Well, I cannot say exactly who
filled them in, but they were filled in, and a note was put on the sheet here that
they were engineers’ prices for which no prices had been given by the contractors.
I eould not say who filled them in. '

Q. Somebody in the engineers’ department, was it not?—A. T think so;
they might have been filled in by the secretary, he sent these to us originally. I am
not quite sure, but I think they were filled in by the engineers. The matter was
discussed with Mr. Lumsden. That is my recollection, but I cannot say positively.

By Mr. Gutelius:

Q. And they are the same prices that were used for the same items in your
comparative estimates?—A. They should be, . ’

Q. By reference to Item 61, “concrete 1-3-6, price $15.00”; immediately
under it, Item 62 “concrete 1-3-5, $13.00”; is there anything peculiar about these
two prices, Mr. MacPherson?P—A. The better concrete should be the higher price,
and it is the revérse in this.

Q. That is what is known as an un)alanced tender, is it not?—A. Yes.

Q. Item 64, “concrete 1-3-6, $11.00” that is $4.00 cheaper than the ordinary
1-8-6, is it not, and the same class concrete?—A. Yes, $4.00.

By the Chairman:
And .the same concrete P—A. The same mixture,

By 3Mr. Gulelius:

Q. The largest item of concrete in the engineers’ estimate is this $11.00
mixture, is it not?—A, Yes. :

Q. So that the unbalanced bid in tha\t one item would amount to something
like $28,0007—A. Yes.

Q. What are the totals of tender No. 2, and tender No. 4?—A. No. 2 is
$30,028,753.35. . ) .

Q. And tender No. 47—A. $30,010,398.93.
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Q. 8o that the total of tender No. 4 was so much lower than the total of
No. 87—A. $18,354.43.
Q. It the piling prices had been changed, as had been suggested, tender No.
" 2 would have been reduced how much?—A. I do not understand you when you say
changed, as suggested.

By the Chairman:

Q. If it had boen assumed that the tenderer meant by “piles driven” tp
supply and crive the piles for that price, the tender would have been 80 much less.

By Mr. Qutelius:

Q. It would have reduced tender No. 2 $51,742.007—A. Yes. .

Q. And if the $11.00 concrete had been returned at $15.00 in tender No. 4,
it would have increased tender No. 4 how much?—A. $28,196.00,

Q. So that it required the doubtful moneying out in connection with the
piling and the unbalanced price interpolated on the authority of the chief engineer,
to make tender No. 4 lower than tender No. 27—A. Yes.

Q. Did you know at the time that you made up this statement that these
doubtful conditions existed?—A. Yes, I knew that,

Q. And the chief engineer knew it, because you had discussed the matter
with him?—A, Yes.

Q. Now, with reference to your letter of August 9th, 1907, to J. C. Dunn,
concerning water supply (witness shown copy of letter) in which you say that if
you got a certain gravity supply of water at any point you would be justified in
expending $26,000 more than it would cost to install a pumping plant, “as under-
stood on first cost, allowance for depreciation of plant and cost of running the
most economical gasoline pump, would amount to at least $1,000 per year, when the
pump is installed under the tank.”—How did you arrive at the $25,0007—
A. I cannot answer that ofthand. I had prices for pumps and things, and assumed
a value for a man to handle the pump and found out it cost about $1,000 a year to
run if.

Q. 'Bo that you based your capitalization at an operating cost of $1,000 a
year?—A. Yes. '

Q. You know that on other railways, one pump, man operates two and some-
times three pumps?—A. I know that on the C.P.R. one man sometimes runs two
and three pumps. . '

Q. If that were the case, $1,000 would be high?P—A. Yes.

Q. What number of engines did you expect would take water at each of these
tanks?—A. We figured on twenty daily. trains between Moncton and Quebee, and
between Winnipeg and North Bay, that is ten trains each way.

. Q. And with ten trains each way, you must have figured that one man’s time
would be required continually at each pump?—A. Wel), I figured that that would
be the maximum that would be required.

Q. And you provided for the maximum?—A. Yes. :

Q. Don’t you think now, Mr. MacPherson, that it would have been better to
have made a lower figure for a gravity supply, having in mind that the traffic will
not, for some years, be equal to twenty trains per day?—A. Well, yes. I doubt

.

if we did expend 82,500 for a gravity plant on District A. Certainly that would
be an extravagant estimate. ) -

Q. So that, if you had had the construction of the plant at Har burg, which
cost $21,722.00, you would not have expended so large an amount of money ?—

A. Not for a less number of trains, certainly not. It was based on the twenty
traing daily. : . .

o
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Q. Don’t you think that for : new riilway, for the first ten years’ operation,
! would'ﬁ‘ﬁﬁ_been fair to estimate $40,000 per day for twenty tanks?—A. That is
quite possible’ and probable, I might say. . N

Q. Would you like to modify fhis statement?—A. I am willing to admit
that I overestimated. —

Q. T notice that the grade for the westbound pusher grade, District B, west
of the St. Francis River, was made on a 1.1 grade, and also that the pusher grade
near Tobique, which is against east bound traffic, four-tenths maximum, is also a
1.1 grade. How do you harmonize the use of the same degree of pusher grade in
both directions>—A.  Well, I do not think they do harmonize. My views of that
were, that for a long time to come the traffic in either djrection would not necessitate
trains too large to haul up either of those grades without pushing.

Q. It will be a long time before they would haul heavier trains with the same
class of engines over the Transcontinental than they would haul on the Intercolonial,
assuming that the maximum on the Intercolonial grade is 1.1P—A. On that
particular seetion, yes. .

By the Chairman:

Q. That is between Quebee and Moncton, you mean?—A. There would be
more than one divisional plant. Yes, so far as the engine divisions in which these
particular grades are located.

By Mr. Gulelius:

_ You are familiar with the character of the structure known as the Ludger
Noel arch, 141, District B, west of Quebee?—A. I saw it last autumn for the first

time.
Q. What criticism lLave you to offer against that arch?—A, My partieniar

objection is that the bench walls were made, abnormally high, higher than shown
on our standard plans.

Q. How much money would have been saved, if the standard plan had been
followed ?—A. It was estimated about $14,000.

Q. And you consider, Mr. MacPherson, that that extra concrete was practically
wasted >—A.  Absolutely so.

Q. In the matter of concrete mixture, we have ten different prices for concrete
in our contracts, do you think such a large number of mixtures was necessary or
advisable?—A. No. )

Q. What are some of the objections?—A. -The fewer number of items you
have to deal with, *he fewer sources of trouble there are, certainly. .

Q. The mixture 1-2-4 concrete was used in .the pedestals for the Little
Salmon River viaduct, and the: Riviére du Sud arch. Do you think that these
structures required a mixture asistrong as this?—A.  No, I do not.

Q. What mixture do you think should have been adopted?—A. I think a
1-3-5 was good enough. *

Q. And ordinarily 1-3-6, as provided in the specifications, would have been
nm;])(le, would it not?—A. 1-3-6 in the body of the walls, and 1-3-5 in the arch
work.

Q. Tn our inspection, we noticed many embankments in prairie country where
the base of rail was six feet above the lovel of the surrounding prairie. Assuming
that there were no gradient conditions, and that the banks were raised simply for
snow through timbered country, what limitation would you have placed on the
height of those embankments in the interest of economy?—A. Through timbered
coun]try, where the snow was not liable to drift, a two feet embankment would be
ample, .
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Q. If you were on open prairie, would you raise it two fect more P—A. Yes,

Q. Why were trestle bridges not adopted in crossing gulleys and streams’

that would not have been made from the excavations in the vicinity of this rail-
way?—A. Do you mean in preference to steel bridges?

Q. In preference to steel bridges, or filled in?—A. Our instructions wore
that everghing was to' be made permanent, I think in accordance with the Act.

Q. Do you know of any instructions?—A. The impression thal was con-

veyed to us all was that the railway should be of a permanent construction,
' Q. As an engineer, did you join Mr. Lumsden in his suggestion to use
wooden trestles?—A. In some specific cases that came up, yes.. I know I
discussed it with the chief engineer, and was in sympathy with it, but whether I
took personal action on it or not I do not remember.

Q. s it possible to estimate absolutely now, wiat saving in the construction
of this railway might have been effected if wooden trestles had been used?—A. I
think it can be estimated very closely.

Q.. Who prepared the plans for the buildings>—~A. The Grand Trunk Paci-
fic engineer. -

Q. What buildings did their plans cover?—A. Station buildings, engine
houses, cosling plants, turn tables, tpreight sheds, ice-houses, store houses, train-
men’s houses, some section houses, and tool houses. ]

Q. How were those plans transmitte dfrom the Grand Trun kPacific to the
National T'ranscontinental?—A. Sometimes to the chief engineer from Mr.
Woods, the assistant chief ; sometimes from Mr. Kelliher, and sometimes they came
to me. They were not always addressed to the same person or from the same
person,

Q. And you accepted those designs and put them into effect?—A. Yes.

Q. In the matter of yard plans, did you confer with the Grand Trunk Pacific
in the preparation of the plans for the Graham yard?—A. Yes,

Q. And they concurred with you in that design?—A. I think there was
some suggestion made by both sides, but Mr. Woods and I agreed on the plan,

Q. I have before me a letter dated November 20th, 1905, addressed to Mr.
Lumsden, chief engineer, which appears to be written by yourself. Did you write
that letter (witness shown letter) 7—A. I did. :

Q. 1t reads sas follows: -

e November 20th, 1905.

“H. D. Luuisden, Esq.,
“ Chief Engineer,
- “Ottawa.

“Dear Sir,—

‘“Attacned is correspondence 1 have had with our district engineers
“and with the assistant chief engineer of the Grand Trunk Pacific Railway,
“on the subject of virtual grades. ) ]

“You will see that some of our engineers aro in favor of usmg same
“in certain places, and some are not. ‘Mr. Woods is not in favor of using
“them. They are degrees only suitable for undulating country and not for
““long stretches of country on maximum grades, . ,

* Engine¢ring has been described as the art of making a dollar earn
“the most money, arid a judicious use of virtual grades at points where
“ the locomotive engineer has a chance to ‘take a run at the grade,’” would
“undoubtedly save money in construction and admit of the line being
“operated with maximum virtual grades of 0.4 and 0.6, though the actual

“ grddes would appear on the profile as steeper. Of course, if we have actual
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« grades of 0.4 in locations where the engine can get a run at them, they can
“ be operated as virtual grades of less slope, and the haulage capacity of the
« engine will be greater than on a virtual grade of 0.4. Will you kindly let
“me have your ruling early as to whether or not we shall use virtual grades
« where possible. Please return the file.

“ Yours very truly,

« (Signed) D. MaocPHERSON,
“ Assistant Chief Engineer”

''his letter expresses your present opinion of momentum gmdeg ?—A. Yes.

Q. Is it possible for the Commission, now that the railway is pyactlcally
built, to secure from the Engineers’ Department, any reliable information a8 ty
what might have been saved had momentum grades been used ?—A. I think they
could collect sufficient information to estimate the saving. ) L )

Q. The locating engineers should really have had instructions in connection
with momentum grades, should they not?—A. I think they should.

Q. So that any momentum grades which we might project- on the profiles
of the line as built, would be comparatively insignificant as compared with what
might have been accomplished by adopting this economy when the line was located ?
—A. Yes.

. Why were these suggestions contained in your letter of November 20th,
1905, not foilowed by instructions to build the railway in this manier?—A. Be-
cause the chief engineer instructed me that momentum grades were not to be
used.

The Commission adjourned.

A, 'I'. TOMLINSON, sworn:

Ezamined by Mr. Staunton:

Q. What is your occupation?—-A. Civil engineer.
Q. You have been a civil engineer for how many years?—A. Thirty years.
Q. And where did you gain your experience?—A. Pretty nearly all over
the country. ]
Q. You have been constantly engaged in railway constiuction of one kind
and another for the past thirty years?—A. Yes.
Q. When were you first engaged on the Transcontinental?—A. In my pre-
gent capacity I was first engaged-— .
Q. In any capacity?—A. At the first I was engineer on the prairie on the
Grand Trunk Pacific. ‘
. But on the Transcontinental?—A. February, 1909,
In February, 1909, you were engaged ss what?—A. Distriet engineer.
For whom ?—A. The Grand Trunk Pacific Railway Company.
On what district?—A. Districts D. and C.
How long did you continue in that capacity ?—A. Ever since.
Are you still district engineer now ?——X. Yes.
. Have you been engaged in any other capacity during " that time?—A.
For a short period this work was left without a superintendent. :
Q. What work?—A. Contract 14 was left without a superintendent for the
contractor, and T took his place for a ghort time last fall and last winter.
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Q. The Grand Trunk Pacific took the contract for the work where>—A. On
contract 14,

Q. And they sublet that contract to some person else?—A. To Foley,
Welch & Stewart.

A Q.NDid the Grand Trunk Pacific Company do any work on it themselves?
—A. No. S

Q. They sublet the whole contract?—A. ¥Yes,

Q. Do you know on what terms jt was sublet?—A. Yes.

Q. What were the terms?—A. Foley, Welch & Stewart were to receive five
per cent of the estimates.

Q. That is to say, they were to receive five per cent on the gross cost of the
work?—A. No, they were to receive five per cent on tho estimates returned.

Q. What do f'ou mean by that?—A. Well, the whole work, for example,
might cost four millions; the estimates might be five millions; they would get five
per cent on the five millions.

Q. These estimates, then, were made before the work was undertaken?—A,
No, this contract was originally let to the Reynolds Construction Company.

Q. By the Grand Trunk Pacific?~—A. Yes.

Q 'I{;ey defaulted—A. They failed.

Q. And did not undertake the work?—A. Oh, yes, they came and worked
for & year and failed, and the Grand Trunk Pacific finally arranged with them
to bave them leave the work. They were unable to go ahead without financial
assistance, and we got them to——

- Q. You were not satisfied with the way they were doing the work and got
them to give up the contract?—A. Yes, and then Folcy, Welch & Stewart took
it from them.

Q. Did Foley, Welch & Stewart know, when they took the work, upon what
they were going to get the five per cent?—A. I presume so,

: Q. Had the estimates been made at that time?—~A. The estimates were
made from month to. month. .

Q. Before the work was done?—A. No, made by the Transcontinental
engineers from month to month, and turned in to Ottawa

Q. Before the work is done?—A, After the work is performed.

=~ By Mr. Gutelius:

Q. Before the whole of the work is completed, and after the portion of the
work which they pay for is completed.

By Mr, Staunfon:

Q. T understand sn estimate is to be what a man figures a thing will cost?—
A. That is the real meaning of an estimate, It is a %uess at what it is going
the

to cost, but we use the word “estimate ” as a return of quantities done during
a8 certain- period. The monthly estimate covers the engineer’s judgment, or his
absolute computations, of what was done during that month, '

Q. And that is what they are paid?—A., Yes,

Q. Had they a resident engineer?—A, No. - ———

Q. Who had they?—A. They had just their superintendent,

Q. Did you then become superintendent for Foley, Welch & Stewart when
their superintendent left?—A. I was asked to take charge of the work during the
remainder of last season.

Q. On the leaving of whom?—A., Of Mr, Swenson.

Q. When did he leave?—A. I think some time in July.

Q. Did you become superintendent on that work for Foley, Welch & Stewart
in July last?—A. Yes., -

123.—27
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Q. Were you regularly in their emp_loyment?_-—-A. Well, no, I do not sup-
pose you could say I was regularly in their erpployment. ‘ ]

Q. What T mean by that, were you paid by them?—A. Yes, 1 received
remuneration from them. '

Q. They paid you a salary for acting as superintendent ?—A. Yes,

" And at the same time did you continue to receive your salary from the
Grand Trunk PacificP—A. Yes.

. Was this arrangement as to engagement and ealary made with the
knowledge of the Grand Trunk Pacific?—A. It was. ) )

Q. And with their approval—A, I presume so, they never objected to it.

Q. Did you have any conversation with any of their officials?-—A. Yes,
Mr. Woods, assistant chief engineer of the road, came up to me several times; he
came up to see me several times when I was in charge of the work.

Q. Did he know you were in charge ?—A. Yes.

Q. Am I right in saying that with the knowledge and approval of the
Grand Trunk Pacific you were acting as superintendent from July till the 1st of
April under salary from Foley, Welch & Stewart-on-this contract 14?—A. Yes.

Q. And you were acting in the double capacity?—A, Yes.

Q. Did your salary with the Grand Trunk Pacific continue during that
time?—A. Yes.

Q. Have you discontinued that dual employment?—A. I bave on the 1st
April. When this season’s work commenced it was not thought desirable to keep
it up, because there was no logical man last season that could take hold of this
work as well as I could.

By Mr. Gulelius:
. i
Q. No man ‘yho.was available?—A. No. The man who should have taken

it unfortunately died; Archie Smith. He unfortunately died a month or two
before. ;

By Mr. Slaunton:

Q. Is this a correct statement of Foley, Welch & Stewart’s position, as you
understand it: they are doing the work on an arrangement whereby the Grand
Trunk Pacific supply all the equipment and plant and are getling a percentage
of the estimates for their remuneration?—A. Yes, all the equipment and plant
is charged to the work.

Q. The cquipment and plant is supplied by the G.T.P.?—A. Yes, that is
the equipment and plant that is here now. Foley, Welch & Stewart supplied the
small car equipment and that sort of thing, when they were here, when they were
working at the grading, but not the standard equipment.

Q. Then, in effect, is it.not that they are simply managing the work for the
G.T.P. on & percentage?—A. Practically s0.

- Q What were your duties as district engineer for the companyP—A, I
think the Act pretty nearly covers that, that the Grand Trunk was supposed to
supply district engineers, who conferred, or—— :

Q. What duties did you perform as such?—A. It was to confer with
district engineers here on classification, and to adjust any differences of opinion
as each understood it.

Q. What do you mean? If there was a dispute between whom?—A. We
were supposed to go over this work and watch the classification, and if we thought
there was any wrong classification, to take the matter up with the distriet
engineer; if it could not be adjusted in that way, I generally referred it to Mont-
‘real, and it was taken up with the chief engincer.
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By My, Gutelius:

Q. The object really was to see that the classification was not too high; in
other words, that the work was done economically?—A. I think that was the
idea. - .

By My, Staunton:

Q. That was the understanding?—A. " I looked upon it that we were here ts
see that the contractors were not overpaid, and in some cases questions have come
up as to whether they had not been underpaid.

Q. Did you ever intervene on classification?—A. I have,

Q. Did you ever endeavor to have the classification changed?—A. Yes, I
had it lowered in some cases, after consultation. T have been called by the district
engineer to go over the work with him to see whether I thought the classification
was such as it should be.

Q. Have you kept a record of these instances?—A. I do not know. A great
miany of them are settled going over the work, and, as a rule, a tabulation has been
made, ard the results arrived at. I think those are on fyle as a rule,

Q. Did you always sign the classificationP—A. I could not say whether that
has been done on this contract; it has been done on other contracts,

Q. When you speak of this contractP—A. I mean contract 14. On the
other contracts I think it was done for the simple reasen that the contractors were
not willing to pay their men, their sub-contractors and station men, until the
distrfct engineer came, and the district engincer of the G.T.P. had arrived at a
cﬁnclusion on the classification, so that it should not be altered after they had paid
their men. . g

Q. Did that occur on 147—A. On 14 T do not think any agreements as to
the classification were signed. I presume our accepting the estimate was con-
sidered sufficient.

By Mr. Gutelius:

Q. Did you ever put your name to them?—A. No, not to any monthly .
estimates.

By My, Staunton:

Q. How did you accept the estimates here?—A. The acceptance by the
G.T\P. of payment for these estimates was to a certain extent an acceptance of the
classification, .

Q. Was it an gcceptance?—A. The only resson they were signed on the
others was because the contractors would not pay the sub-contractors until an ad-
justment ha been made. The question was not raised.

By Mr. Gutelius:

Q. These were the progress estimates that were given to the contractors for
the sub-contractors” portion of the work?—A. No, thoss were final estimates.

Q. The sub-contractors’ final estimates?—A. Yes. On this work, as a rule,
no estimates were paid to the sub-contractors, except the final estimates, as I under-
stand it. :

By Mr. Staunton:

Y .
Q. Was it to the interest of the G.T.P., as contractors, to have the classifica-
tion as high as possible?—A. I would not say so. ‘
Q. As contractors?—A. It would naturally follow that it was the interest
of any contractor to have as high estimates as would be legitimate.
Q. As he could get?—A. Yes.
¢
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Q. It would be his interest to have his estimates as high as possible, as"a
contractor?—A. That would follow, assuming that they are in the contracting
business for the purpose of making money. ’ |

Q. These egtixmtes that we%e made, upon which the percentage for Foley,
Welch & Stewart was fixed, were made by whom?—A. By the engineers of the
Commission.

Q. In consultation with you?—A. Not as a rule. .

Q. Were they ever made in consultation with you?—A. Yes, we have gone
over this work, the same as we have over any of the rest, and agreed as to whether
the classification was right or not..

Q. What do you mean by eaying “ Not as a rule ?7—A. Because the estimates
were made here by the resident and divisional epgiucers and turned in.

. Q. But they are not turned in till you see them?—A. Oh, yes. 1 never see
them until after they are turned in. Generaliy they are down at Ottawa for
payment before 1 sce them. . »

Q. Where do you come in?—A. T sometimes wonder myself,

Q. Where do you come in for consultation on classification?—A. Well, for
instance, I think it was a year ago this spring, we went over—it might have been
longer ago— it does not matter when it wos—two years ago, I think it was—we
went over one portion of the work.

Q. Who are we?P—A. The disirict engineer and myself,

Q. Who was it?—A. T thiak Mr. Mattice was at that time the district
engineer, ~
Q. What portion of that work was that>—A. That was from Cochrane to———

Mg. Marrice—Cochrane to Grant. .

WirNEss—Yes, we went from Cochrane to Grant; we went over that aud
signed papers on that, I think the inspecting engineer, Macfarlane, was along too,
and we took the division engineers with us, and they gave us the classification they
had ?ven on the different portions of the work, and, as we went along, we signified
whether we agreed with them on their classification or not, and, if we did not, it
was in some cases changed, as it might be, and 1 remember in one instance I hap-
pened to be down in Ottawa a few days afterwards, and it was stated in Parliament—

Q. We want only the evidence now.—A. Well, that is the only way I could
get at it, that it was the district engineer or inspecting engineer advised Ottawa—

Q. Never mind that; just what you did?—A. Well, we approved of the
classification over that portion.

Q. And you went over the classification With Mattice and Macfarlane?—A.
And approved of the classification.

Q. Did you revise it at all?—A. Yes.

Q. Did you raise it?—A. In most cases on that piece of work we lowered it.

Q. What piece of work was that?—A. I think it wes from Cochrane down
to Okikidosik, .

By i[r. Gutelius:
Q. That was the G.T.P. contract?7—A. Yes,

By Mr. Staunton:

. Where did you lower it?—A. There were a number of shallow clay cuts

that were classified
Q. Aswhat?—A. As loose rock, and some portions of them were wasted, and
we cut out the loose rock classification on the basis that shallow cut did not as a
rule get down into the hard clay.
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Q. What do you mean by wasted?—A. 'There were shalicw cuts it was very
difficult to get plant into. 1t is very difficult to get plant into works in this
country. You have to leave it on a work for a whole year sometimaa. ‘

Q. What do you mean by wasted P —A. Wheeled out to the sides, instead of
being filled. : : :

Q. The cut was not utilized for fllP—A, No. A portion of it might be
and a portion might not be, and we cut the classification out on those cuts.

Q. Because it had been wasted?—A., Yes, and becausa of the shallowness
of the cuts.

Q. In other words, because it was not loose rockP—A. Because we did not
consider that it was. .

Q. Did you raise any classification on that trip?—A. I do not recollect of
any. There was one trip that we made—

Q. I am speaking of that trip?—A. I do not recollect that there was any
raising of classification done at that time,

Q. Did you make any other trips?—A. - Oh, yes, we made dozens.

Q. Very many?—A. Yes. - . g

Q. Over all fhe work?--A. Yes, we have been over all the work several
times, :
Q. And am I right in undcestending that it was for the purpose of revising
the classification?—A. No, I wou!d not say for revising it; it was to go over it,
and to see if we agreed that the clas.ification as given was right.

Q. That is revising it; for the purpose of revising it if you found it neces-
saryf—A. ¥es,

Q. THow did you revise the classification usually on these trips?—A. As a
rule there were some adjustments made. . ,

Q. Weze they important adjustments?—A, Sometimes they might be called
important adjustments, and other times they were not.

Q. Do you recall any that were important?—A. The most important adjust-
ment we made was in going over work west of Cochrane. I had taken
exception to the classification there the first year I came here, and at that time—

Q. Leave out the west part, because we will take that up later. Take this
side of Cochrane?-—A., This work was in two districts: contract 14 covered a
portion-of-two districts, being divided with the Quebec line. We commenced doing
work to the east in Quebec under Mr. Molesworth. * Our station men were geiting
estimates which, no matter how hard they worked, did not even give them a living,
no matter what we could give them, even at our own prices, and the classification
was markedly different from what it was west, and Mr, Swenson, of Foley, Welch
& Stowart, brought this to my attention, and said he thought Mr. Molesworth ought

{o come down and look over the work himself, and'he did, with me, and the classi-

fication wae considerably increased; in fact, before that there was practically wvo
classification. :

By Mr. Quielius:

Q. At your requestP—A. I will not say at my request.
Q. As a result of you——A. As a result of our going, Mr. Swenson went
with us, and we.took the reszident engineers, and it appeared they wanted to give
more classification, but the assistant district engineer would not allow them to.

By Mr. Stauntom

" Q. Where was that?—A. "That was on District 6.
Q. F:om the Quebec line to where?~—A. From the Quebeo lino east as far
82 we were working at that time; T do not know how far we were working. . .
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Q. About what distance would that be?—A. - Probably down about to here

some place.
Q. Where?—A. Beaver Dam, or some place down there. -

Q. Who has classified that work before you went on itP—A. I think Mr.

Wetherby. ) o .
Q. ~Who was he?—A. Assistant district engineer. :
Q. When was that, that you went on the work?—A. That we came down

here? , .
Q. Yes?—A. I suppose in 1910, I should think.

" YWhat had he classified low, below what you thought it sheuld be classi-
fied?—A. The clay, of course. : ‘
Q. What had he classified the clay as?—A. Common excavation, as a rule.
He had allowed a smal} percentage of claseification, but very small.. =7
Q. Have you any idea about how much the yardage was in that?—A. No.
Q. It was considerable anyway 2.—A. The work was in progress at the time;

T could not tell you.

By Mr. Gutelius:
Q. Do you know what residency that was on by number 7—A. Yes, pro-

bably Tesidencies from 13 or 14 up to 18.

By Mr. Staunion:

Q. Have you told me who went with you then?—A. Mr. Molesworth and

myself

" And the district engineer?—A. Molesworth was district engineer him-
self. )
By Mr. Gulelius:
Q. And Mr. Swenson took an active part in the discussion, a8 contractors

wsually do?—A. Surely. ’
The same as you would have done if you had been in Swenson’s place

at that time?—A. Yes.

By Mr. Staunton: -
Q. And Molesworth passed on this work before that?—A. No, I do not
think so. I could not bear witness to that. -

By Mr. Gulelius:
Q. Mr. Molesworth would have passed on it before it would get i the con-
tractor?—A. He had signed the estimates as they came in, but without any
knowledge of what it was in the field. ,

. ByMr. Staunton:
Q. You could not swear to that?—A. I think I could pretty nearly swear
to it, but it would be almost impossible to do it.
Q. Was he on the ground?—A. He had been on the ground before that.
Q. Where was he spending his time?—A. At Mattawa. ‘
Q. Would he periodically go over this district?—A. He very seldom came

up here. - '
Q. Would he periodically go over it?—A. I do not think he had been over.

the work at all.
Q. You do not think he had been over it at all ?—A. No; he might have
been over some small portion, but very little. It was very difficult to get over,

and he was a very old man. : :
How old & man was he?—A. I should think he is in the neighborhood

- of 69;'well, over 60, I ghould say. ;
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Q.. Had any other of the work, any other of the clay than the clay you have

been telling me about beén classified as common excavation —A, Obh, yes,
. I mean clay which you had at that time classified as loose rock ?—A.

No, I do not think there had. )

Q. Why did you think that clay should have been classified as loose rock?
—A, Because it was not common excavation.

Q. That was not the reason?—A. That was my reason.

Q. Tt might be solid rock?—A. It was not solid rock and was not com-
mon excavation. -

Q. Why was it not common excavation?-—A. That is my judgment of it.

Q. Why? How did you arrive at that?—A. Because it could not be
handled as common excavation. ‘ .

By Mr. Gutelius:

Q. Tt cost too much for common excavation?—A. Yes, and all classifica-
tion is based on the cost, I don’t care what anybody says. -

" By Mr. Staunton: -

Q. - All the estimates you mads were based on the cost’—A. On the diff-
culty of handling the material,

Q. You ignored the specification?—A. ' I certainly did.
By Mr. Quielius:

- Q. 'That was the contractors point of view?—A. We got a specification
which did not cover the country at all, and you know just as well aa I do, as an
engineer, that it does not. The first year we were up here we had a chief engineer
who would not say aye, yes, or no, and if we wanted to get this work done we
had to pay for it, it does not make any difference whether it is Grand Trunk
contracts or anybody else; we would have the whole work stripped of men, unless
we could pay them wages.

Q. It was costing too much for the classification that the Transcontinental
engineers were giviug?—A. Yes. . .

Q. And you, as a representative of the Q.T.P., assisted Mr. Swenson in get-
ting that classification raised?—A. I do not think you should put it that way.

Q. Perhaps it is a littls too strong?—A, * Because that is not the fact. The -
contractors west had progressed further with their work. :

Q. Never mind that——A. I do not want to be pinned down as doing some-
thing that was dishonest. : .

By Mr. Staunton: .

Q. Obh, no, no. I would like to 'iet your evidence in a concise:way. I am
directing your attention to the fact that the classification says that only such
indurated clay and other material shall be classified as rock as cannot, in the judg-
ment of the engineer, be ploughed with a ten-inch grading plough, behind a team
of six good horses properly handled?—A. And I maintain that the condition of

this clay at that time was that you could not put a team of six horees on- g

to plough it.

Q. Why not?—A. You would simply mire your horses.

Q. It was too soft 7—A. Yes, a good deal of it. We had rain and, rain, and
you could not put a tesm into it, -

Q. Would you classify as loose rock material too soft to be ploughed 2—A. I
say the plough test has nothing to do with it, in my judgment, because you have
a condition which does not obtain— i

Q. Then in your action in classification, you ignored the plough test?—A.
T certainly did. {(imld it does not maintain in this country at all. g
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Q. And you valued it by the cost of getting the material out?—A. No. it
was not common excavation, and we could not make it ~sohd~“rock. There were
some cases 1 would have been quite willing to clagsify ag solid rock, because it
was just as hard. L

. You were guided by the cost of getting it out?—A. I would sooner put
it, the difficulty of handling the material. )

Q. How would it be more difficult than common excavation?—A, It takes
mor: lime. ]

Q. And costs more money >—A. Yes.

Q. Is that not the result?—A. Surely. ) )

Q. He would not care about the time, if he was making money on it?—A.
T say on account of the difficulty. It is the same thing; you can call it bread or
chicese.

Q. Does it not all come back to the one place, that you were influenced by
the cost to the contractor of getting out the material>—A. T do not think that
you are right in putting it that way, because if you give us something that is
impossible, your courts will not hold a man who has to do something impossible in
Jaw, and we were up against a condition of material here which was not covered
by any clause of the specification, and is that any reason why we should say “ We
won’t give him anything more ” or put that down as the lowest?

Q. Why did you put it in as loose rock if it was not covered by the specifi-
cation >——A.~ Why should we not put it in? _

Q. You might put it in a class by itself?—A. We would have to go to
Ottawa to get legislation. )

Q. Why should you not put it in a classification by jtself 7—A. If the work
had been done by the C.P.R.

Q. Do not argue. Should you not, as an engineer, put it in a class by itself?
—A. We were not allowed to.

Q. If you had been allowed to, would you have put it in a class by iteelf ?—
A, Yes

Q. Tt is not loose rock or common excavation within the meaning of the
apecification, in your opinion?—A. No, it is not.

Q. And you say that because there was no other way out of it, you put it in
a8 loose rock?—A. Yes; some of it comes under that loose rock specifieation.
There is a great deal of it you could not put a team on, and if you had put a
team on, it would not have been in any condition that you could benefit in
handling it.

Q. Because it was too soft?—A. Yes; you might plough a furrow of clay
out, and lay it out, and then you have to get to work with your picks and ghovels
to break it, before you could handle it. Mr. Gutelius will probably understand
that better than you, because he has been up against the same proportion.

Q. Could you tell me about how much of that material was classified as .
loose rock which was too soft to plough?—A. Oh, I could not tell you. I could
not even arrive at a conclusion. It has covered three years now, and after our
decision was reached we went on to something else, and it would be almost im-
poasible to say. '

G. Couid you tell me how much of that material could have been turned over
by a plough?—A. T think a plough could have made a furrow through possibly
fitty per cent of what we classified.

8. As loose rock?—A. Yes, but it would be no advantage to the contractor
or commission or anybody else, to have that furrow made.

By Mr. Guielius:

Q. What start:d you on that trip with Mr. Bwenson and Mr. Molesworth?
'-;,-A. Wﬁ went down there to look into the complaints that were coming in from
that work. .
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Q. Who made these complaints?—A. Mr, Swenson. '
Q. Direct to you?—A. Direct to me, and 1 fancy to Mr. Molesworth as

~well,

Q. Did you have any conference with Mr. Woods in connection with that ?—
A. T do not recollect that I did. Tt is possible that I did, though; it is possible
that I told him that the standard of classification down there was entirely different
to what it was on the older work.

Q. That the standard of classification was higher than the classification on
which these boys were giving on the G.T.P. contract>—A. It was on part of the
G.T.P. contract. There is ahout half of it on each district.

Q. The portion that you have been district engineer on includes more than
the G.T.P. contract —A. Yes, it includes 45 miles east of our contract and 200
miles west. . .

Q. Did you have occasion on either of the contracts east or west to increase
the classification?—A. I think it was done in several instances further west.

Q. Do you know definitely?—A. I know it was in several instances, and on
the same inspection trips that we raised it in some places we lowered it in others.

Q. In both the G.T.P. contract and on the neighboring contract?—A. Yes.

Q. Are the G.T.P. and Foley, Welch & Stewart satisfeed with the classifica-
tion they receive now, as far as you know?—A. As far as I know they are, though
our books do not show any material enconragement for going into the contracting
business,

By the Chatrman:

Q. Is there anything you wish to state?—A. I do not know that there is.
In all my consultations with the several distriet and inspecting engineers who
have been here, I have always endeavored to give all contractors in the district the
same consideration that was given to the Grand Trunk Pacific contract, and I am
not conscious of ever asking for anything on this contract that was not already
established, with the approval, I think T can say, of the engineers from top to
bottom, including the chief engineer on other contracts. )

Q. . Has this road been kept at a uniform grade, .04 one way and .06 the
other?—A. As far as my knowledge goes. All my information comes from the
Transcontinental office. I saw their profiles. :

(NATIONAL TRANSCONTINENTAL INVESTIGATING COMMISSION,
EVIDENCE TAKEN IN TRANSCONTINENTAL OFFICES,
OTTAWA, NOVEMBER 14th, 1912.)

H. A. Woobs, sworn:
Eramined by Mr. Gutelius:

Q. What is your official position with the Grand Trunk Pacific Reilway P—
A. Assistant chief engineet of the Grand Trunk Pacific.

: Q. What is your official position in connection with the National Trans-
continental Railway between Winnipeg and Moncton?—A. Well, I suppose it
might be termed inspecting engineer—no particalar title attached to it. ‘
Q. Do you represent the Grand Trunk Pacifie?—A. T represent the Grand
Trunk Pacific in the work being done by the commission between thosepoints.
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Q. As provided in the various agreements and acts?—A. That is right, sir.

Q. When did you first undertake this work?—A. I came to the Grand
Trunk Pacific from the Grand Trunk in January, 1905. i

Q. That was prior to the undertaking of any work, or letting of contracts,
on the National Transcontinental?>—A. Yes. . .

Q. Did you have to do with the rates of grade established on the National
Transcontinental by the commission?—A. Not directly.

Q. You are familier with the book of instructions that was prepared by
the commission, and issued over the signature of Mr. J. Butler?—A. I am.
. ! Q. Were these instractions approved by your company?—A. They were not

: approved formally by the company, although the company made no particular
objection, to my knowledge, against the instructions that were issued,

s T mme o

é Q. You felt at liberty to criticize the construction of the railway, even
i though it was in accordance with these instructions?—A. T did, in several
instances.

Q. In the matter of curvature, which is treated in Article 26 in these in-
structions, it eays: “The maximum curve on a level shall not exceed six degrees.”
Do you not think that to issue an iron-clad instruction of this character for a
railway that had not yet been surveyed was rather bold?—A. I think it was.

Q. Would you explain the reason why an iron-clad six degree curve is bold?
—A. 1 think it is bold, for the reason that, in going through a country of such
; an extent as the country which this line traverses, there are many points where
: a curve with a shorter radius might be used to advantage.

Q. And not interfere with the efficiency of the railway?—A. Not seriously
interfere with the efficiency of the railway; I would rather put it in that way.

Q. Would sharper curvature interfere at all with the haulage capacity of
locomotives hauling freight trains?—A. 1If carried to an unreasonable extent, it
would, but within reason, while it might detract from the speed of the trains, it
would not detract from the haulage capacity.

Q. You are familiar with the term momentum or velocity grades?—A.
Yes, sir. :

Q. Were they used to sny extent on the National Transcontinental Railway?
—A. Not to any extent, no, sir. I want to eay, in explanation of that, that
I the maximum grades and curvature were supposed to be fixed, and that engineers
.i!‘ were not allowed to- vary, or did not vary them.

H } .

. o

; By the Chairman:
i Q. You are speaking of the Eastern division?—A. Yes.

By Mr. Gutelius: o S

‘Q. 1 notice in paragraph 85 of these instructions that “Resident engineers
will not be-allowed to make changes in grade or in alignment, but will promptly-
IR ... call their division engineer’s attention to any possible change they consider bene-
} ficial.” As representing the Grand Trunk Pacific, were you asked by the engineers
B of the National Transcontinental to pass upon any curvature sharper than six
degrees?—A. T was not. :

Q. You are familiar with the railway along the St. Maurice and the Millieu
Rivers, are you not?—A. Yes.

By the Chairman:

Q. Referring to the degree of curvature adopted in that territory, it uni-
formly does not exceed six degrees; is that a fact?—A. Yes, ¢

Q. Do you know whether there were any generel instructions given by the

commission that a six degree curve should not be exceeded ?—A. I have not any

positive knowledge. It is covered by the rules in the book of instructions that it

shall not txceed a six degree curve.
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Q. But that book of instructions was prepared before the railroad was
surveyed P—A. Yes. ) '

Q. Were there any modifications, to your knowledge, adopted in those in-
structions, after the commission became familiar with.the country through which
it was going?—A. I think that it is possible that trisl surveys had been prepared
before this book of instructions; trial surveys had been made, by which it became
apparent that a low grade line could be established, before the book of instructions

* was issued. I think the preliminary surveys were made through this territory
prior to this time. -

Q. 1t appears from the first annual report of the Commissioners that the
engineers who were sent out to survey this projected line between Moncton and
Winnipeg were furnished with printed instructions for their guidance, and for
that of the district engineers in charge of parties under’them, giving full parti-
culars as to their various duties; they were also instructed to adhere to grades
not exceeding 0.4 per hundred adverse to eastbound, or 0.5 adverse to westbound
traffic, though in regard to the last mentioned this has been changed to 0.6 per
hundred in one or two exceptional cases. The maximum curvature wds limited to
four degrees. This is & quotation from page 4 of the report. You see from that
that these instructions were given before the line was surveyed. In‘you. judgment,
was that a wise instruction to give?—A. I think it was a bold assertion that
grades and curvature of those maximums could be found through a country v hich
was largely a wilderness, without causing excessive cost.

Q. Without what?—A., Without making excessive ccst in construction.

Q. Such instructions as these leave nothing in the discretion of the engineers,
do they?—A. They do not.

Q. They must, if they follow their instructions, regardless of cost and re-
gardless of conditions, find a road which will come up to those instructions?—
A. They must.

Q. Did you ever know of such instructions being given to engineers, al!o'wing'

them no latitude whatever?—A. Not positive instructions. Imstructions were
often given to accomplish certain results, if practicable, but not positive.

Q. 8o that, if they followed those instructions, they would not bring to the
Commigsion any information upon which they might deem it advisable to change
ithe grade or the curvature?—A. I would not say that, because the running of a
line through such a country as that, an engineer has to use his judgment as to
the better local conditions, and a line once established would certainly give the
chief engineer information on which he could base or change his instructions, if,
in his judgment, it was deemed best to do so. i

Q. T understand you to mean that the line was so long and so expensive that
he would deem it advicable to send out another party to explore another line; is
that what you mean?—A. That is not altogether what I mean. What I mean

is that the information brought in by his-engineers-as-to -the -topography of -the- -~ -~

country might lead him to say “With this information we can reduce the cost by
lieavier grades and still have a practical road.”

Q. Then I understand you, in your opinion, when the Commission obtained -
information from the engineers sent out to locate such a line as this, that they
could realize then the enormous expense that this road would entail to build it,
as laid down in the preliminary instructions?P—A. Yes ; and on the strength of
those reports.undoubtedly the change from five-tenths to six-tenths was embodied
in their instructions.

By Mr. Gutelirs:
Q. It is the fact that, as soon as those surveys were made and passed upon

by the chief engineer, that an estimate of the cost of this Tailway could have
intelligently ‘been made?—A. I think it could, yes, sir.

=
»

T




A Y

blue print issued by Mr. Lumsden—is that right?—A. Yes, sir,
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Q. Can you give us an idea as to the date, from information placed before
you officially, that the Commission might have learned how expensive a railway
their original instructions involved 7—A. T think that, for a part of the line, that
information was known to the chief engineer during 1905, and other parts of the
line it was not known for perhaps a year or two later.

Q. Can you recall a time, roughly, when you first got the idea that this was
going to be so expensive a railway ?—A. Well, I think my attention was called to
it more particularly in 1907. and prior to that time, which was before the final
location was completed.

Q. Do you care, as an engineer, to defend the instructions that steel bridges
aud steel viaducts should be constructed on tangents?—A. T do not, ir. al! cages.

Q. Your letter in connection with making the Salmon River viaduet all
tangent was not based on your personal judgment?—A. Not altogrther, no, sir.

Q. You are familiar with the specifications?—A. 1 am,

Q.- Were you concerned in their preparatior and adoption?—A. I had to
do with the making of those specifications, as one representative of the company,
and they were accepted by our company.

Q. 1 find that the engineers interpreting these instructions are classifying
as solid rock material composed of loose rock and fragments less than a cubic
yard; is that in conformance with your understanding of this specification >—A.
It is not in conformance with the original specification as made, and ‘as only
made throngh an addition to these specifications, using the term “assembled rock,”
which was proposed by Chief Engineer Lumsden, and accepted by the Grand
Trunk Pacific after an examination of the blue print proposed by Mr. Lumsden,
and believing that it worked no injury to the Commission or the company by its
adoption, and what we believed to be Mr. Lumsden’s and our own interpretation
of the same. .

Q. Will you answer my question?—(Question read)—A. It certainly is
not, unless such material is cemented, so as to require blasting.

Q._ So as to require blasting to separate oue fragment of rock from another?
~—A. Yes.

By the Chairman:

Q. You agree, then, that the specification of solid rock excavation, paragraph
34, which reads: “Solid rock excavation will include all rock found in ledges, or
masses of more than one cubic yard, which, in the judgment of the engineer,
may be best removed by blasting,” will not cover anything which is not rock ?—
A. Yes, thai specification has particularly to do with solid rock. It defines what
solid rock is. I designed that clauge.

Q. If the specification was not modified by the blue print, or by some

‘subsequent amendment, no’ materisl ‘which was not rock could be included under

that claure?—A. T won’t say that.

Q. That specification ought to convey to your mind, as an engineer, my
meaning, should it not?—A. Tt certainly does. - :

Q. And is it not plain that those words were not intended to cover anything
more than rock?—A. All it covered was solid rock.

Q. If you adhered strictly to that instruction, could you classify anything
that was not rock under that heading?—A. Possibly not, under the strict ac-
ceptation of that specification.

. Q. I simply want you to tell me now, it 1 gave you that into your hands,
and told you to live up to it literally, could you classify anything under it that

- was not rock ?—A. No, sir.

Q. You say there was a subsequent modification of that specification in the
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Q. Do you know, as a matter of fact, that for some time before that blue
print was issued, particularly in District B, they were coramonly classifying as
solid rock what is now known s assembled rock?—A. Yes, sir. .

Q. And did you, for the Grand Trunk, wrife a letter of protest against
that?—A. I dig.

Q. In your letter to Mr, Lumsden, dated October 7, 1907, you say :—

“During the past week we Passed over portions of the work: from Batiscan
River west for fifteen or twenty miles, and, later, from mile 115 to mile 1327;
that is in District B, west of Quebee, is it not?—A. Yes,

Q. The letter continues:—

“With reference to the former portion, the classification was given in distances
of from three to five miles, and, as we did not have total quantities of graduation,
and could not judge with reference to any particular cutting, although percentages
over entire distance seemed excessively heavy in both loose and solid rock. . With
the lstter portion, we had detailed percentages for each cut, and we are greatly
surprised at the allowances made for solid and loose rock. In nearly every case
where the cultings were not entirely all ledge, the estimate given for solid rock
ig double, or more than double, what.it should he. In fact, the specifications
have been entirely ignored and an excessive allowance made.”

Were those statements, in your opinion, fair criticisms of what you saw?
—A. They were at that time; they were my opinion at that time.
¥ You formed that opinion from a personal inspection of the work?—A.
es,

Q. Looking at the specification, paragraph 34, to which I have already re-
ferred, you will see they use the word “masses” there. Do you consider that that
word “masses” was intended to cover any material which was not rock?P—A. It
was not, when that specification was written.

Do you know, as a matter of fact, at the time you made your inspection
referred to in your letter of October 7th, that great masses of material composed
of sand and clay, and similar fragments of rock, were being classified as solid
rock, and that it was justified by contending that the word “masses” included
more than rock?—A. T do not think jt was justified by that.

Q. They justified it by that, did they not?—A. i think that interpretation
was what allowed it to be returned in that way, but I think the interpretation was
entirely false. That particular work to which I had reference there was g very
difficull piece of work, and all kinds of material were found there, and there
were some of the cuts that were simply boulders, with a very little sand inter-
mingled with it, you might eay almost wholly boulders, and, under a liberal
interpretation of the specification, those boulders might have been termed solid
rock, although not of a tull yard capacity, and I think that is the usual acceptance
of engineers, not to confine themselves to an exact messurement per cubic¢ yard.

" By Mr. Gufelius: .
Q. But they were boulders that would be half a yard or more?—A. Yes.

By the Chairman:

Q. Do you not know that there were great sand hills there which were
classified as solid rock 7—A. There was one particular cut, and one of the
largest cuts there, on which I based this letter, which was at that time very, very
largely sand, which afterwards developed, as they went down, into & very much
harder material. The top part of it was sand.

Q. I failed to find personally, in all my inspection from the north bank of
the 8t. Lawrence to Parent, any cementing material; did you find any ?—A. Oh,
yea, ‘ . :
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Q. Where?—A.  We found it before we rcached La Tuque. The first cut
east of La Tuque I think wes a cemented material. 1 saw what 1 would consider
cemented material when I was at different .2 s.

Q. Tell me what you mean by cement..; material7—A. I mean boulders
and clay, or other material, that are lying in a compact mass, and so that you
cannot separate them without the use of explosives; that is what I mean by
cementing material. I do not care whether they are stones the size ¢. “ur fist,
or half s yard.

Q. Did you ever sce anything like that up there P—(Showing specimen).—
A. That is an extreme ease.

Q. You call that cemented together?—A. Yes, without a doubt. You do
not find that in large quantities. I have handled thousands of yards which I
have classified as cemented material.

I am asking you what your cementing material is, Tell me what it is.
Is it sand?—A. When you are working with a fall and face in a cut, and here is
material which clings together, and it won’t be separated you have got to blast it,
and probably there will be stones in there half a yard, and others of a very much
smaller dimension, and there may be some more than a yard, but you have to use
explosives to get that apart.

Q. If T stick a pick in, the fire will fly, but it won’t come out ?—A, Ido
not know about the fire, but it won’t come out. It was found on that work, be-
cause I saw it repeatedly, but it did not cover sll the work by any means.

(). There are not large quantities of it?—A. There is lots of material you
cannot separate the earth from the rock. .

Q. Could you locate any of it?—A. I cannot locate it by the mileage, but
it was in the bottom of the big cut that was taken out by Macdonell, of Macdonell
& O’Brien’s work and on which the top of it was sand.

By Mr. Gutelius:

Q. Yellow sand?—A. Yes; it was worked with scrapers, without ploughing.
and as we went down into that we found ledges of solid rock, and others that
cemer:lted material, 3 mixed material, with stones the size of that cuspidor to half
a yard.

By the Chairman:

Q. That is what you mean?—A. Yes.

Q. And whatever of that has been taken out on the line you would have
classified as assembled rock?—A. Yes, I would classify it as solid rock,

A % You would classify it as solid rock. under the heading of solid rock?—
. Yes.

Q. You would not classify the cemented gravel as solid rock under this
specification?—A. I certainly would, if it was in large quantities. You would
have to classify that material produced as solid rock. e

. But cemented gravel comes under section 357—A. Yes, as loose rock.

Well, there are different- classes of cemented gravel. Cemented gravel very fre-
~quently lies in courses, from one to four feet in thickness, and it can be ploughed
with one of those grading ploughs sometimes, and other fimes it cannot, but it
cannot be ploughed continuously, as clay can be ploughed. .

Q. If it can be ploughed, it is common?—A, No, I want to draw the line,

that a plough test means continuous ploughing; it does not mean you can plough
the length of the rcom and stop, and wait, and then go on; it means continuous
ploughing,
, Q. Why did you not say so in the specification?—A. It was not necessary.
I worked under that same specification a great number of years without any
question between the contractor and the company. Sometimes the contractor asked
for ‘more than he would get.




INVESTIGATING COMMISSION 151
SESSIONAL PAPER No. 123 '

Q. You say there was an amendment made to the specification A, Yes,
which I think had the approval of the Government. '

Q. You think that amendment or blue print issued by Mr. Lumsden, dated
January ?, 1908, widened the definition of solid rock, 80 as to include material
which had theretofore not been classifiable, if I mdy use that word, as solid rock?
—A. 1 think so, yes.

Q. To what part of the blue print do you refer as having that effect?—A.
I refer to where it shows a stone of smaller dimensions. T refer to number 5;
it shows smaller fragments of rock, “Rock in masses of more than one cubic yard,
which, in the judgment of the engineer, can he best removed by blasting” I
mean that that is not solid rock in the ordinary acceptance of solid rock, but it
was decided to term it solid rock, because it is as difficult to move as solid rock.

Q. I do not think you have read that carefully, because it does not say “rock
in masses” ?—A. Tt docs.

Q. Pardon me, it does not 5 it says “rock in masses,” just exactly ag the
original specification said. 1t does not say “rocis in masses” but rock in masses,
and the original specificationt said rock excavation. I have tried to find out how
this modified the specification, and I have been. unable to do so personally 7—A,
Well, it probably grew, if you will allow me to say so, out of the interpretation
placed upon Article 35 by the engineers, in which masses, although not solid, not -
ledge, might be termed solid rock.

By Mr. Gutelius:

Q. You only intended, though, to legalize what you would have, in your
judgment, calléd solid rock occurring in these large boulders?—A, Yes, sir, 1
vould have called that solid rock under the original specification, with a liberal
interpretation of that specification.

Q. These contracts had already been let prior to the issuance of this blue
print?—A. Yes, sir, )

Q. As an engineer, does it not strike you that the blue print gave the con-
tractors an advantage that they did not possess in the original contract?—A.
Under my interpretation of it, it would not. Under-a different interpretation,
it might.

Q. Under the interpretation that you found in your official capacity was
hased upon this clause, did it not give the contractor an advantaye that the original
contract did not anticipate?—A. I think it might have done so.

Q. Can you not say so positively?—A. Well, I would not bhe willing to
+ say that, because under my interpretation it made no difference.

Q. But from your experience with the engineers in the field, your knowledge
of the cuts, and your knowledge of the estimates and classification, did they not,
under this modified instruction, give the contractors more solid rock than you.

-would have given them under your interpretation of the original contract?—A. I
think they did. S o ) N
Q. The greater part of the discussion in connection with assembled rock

- occurred on District 2, on-that portion of the line which might have been elim-" "

inated if the sixty-five hundredths line had been constructed?—A. Yes, the
greater part.

Q. Are you-familiar with the proposal to intioduce a point sixty-five pusher
grade from La Tuque yard east, instead of fovr-tenths, which was constructed ?
—A. Yes I am, fully.” My recommendation was that it should be in preference
to the four-tenths at this point. ,

Q. Why?—A, Simply because, with the location, " it was particularly
adapted for a pusher grade, although a point sixty-five grade could hardly be
lermed a pusher grade, but it was where a divisional terminal might have been,
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or would have been established, snd the engine was already there, ready 88 &
helper, to be called upon to push trains out of the yard. Local or passenger_tmna
need no assistance. It was only the eastbound full{ Toaded trains neqded it.

Q. Do you remember how much money might have been gaved in construc-
tion?—A. 1 believe it was estimated at $350,000, but I do not think it was
anything like approaching what the difference was actually found to be, )

Q. In any event, if the material on the four-tenths line had developed into
common excavation and loose rock, as waa anticipated, it would have been the
cconomical thing to build that sixty-five hundredths grade?—A. T think it would.

_And the introduction now of assembled rock has made a greater reason
why it should be built %—A. Yes, although I believe, in the first instance, that
two additional tunnels were proposed, which was not afterwards found necessary.

Q. But that is more than equalized by this assembled rock P—A. Yes.

Q. You mentioned a moment ago that a sixty-five hundredths was not in °
reality a pusher grade; why did you make that remark?—A, A pusher grade is
generally considered a one-point one against a four-tenths,

Q. Have you figured what a pusher grade against a six-tenths should be ?—
A. T have not. It is about a one point four or five.

Q. We find that a pusher grade was constructed from St. Francis River
westbound for ten or twelve miles on a one point one?—A. Yes, sir.

Q. Do vou remember the long fill, just after you leave the St. Francis River
bridge?—A. Yes. .

Q. 1f a steeper grade than the one point one, say a one point three or four,
had been used for those ten miles, would it have affected the cost of that last
mile at the foot of the hill?—A. 1t would have reduced the cost of that heavy
embankment approaching the river.

Q. And that is the information which we can get from the local engineera?
—A. Yea

Q. Would the railway, generally speaking, be as efficient if they had put in
a steeper grade, up to say one point three, on that whole side, using the same
height erossing the river and the same height crossing the divide ?—A. That is
a question which I have never considered, but I presume it might have been.

Q. It requires the same amount of power to raise the train up the same
height, whether it goes on & one point one or a one poirt three?—A. Yes,

Q. So that, theoretically, it would have been as efficient?P—A. Yes.

Q. Who designed the engine houses, coal shutes, ice houses and freight
cheds?—A. They were generally designed in the oftice of the chief engineer of
the Grand Trunk Pacific.

Q. And sent to the National Transcontinental?—A. Senl to the National
Transcontinental engineers.

Q. Did the Grand Trunk Pacific insist on eighty pound rails being laid in
sidings and yards?—A. 1 do not think they ever insisted upon its being done.
The proposition was made to them that it might be better to use the same weight
of rails thréughout, thus avoiding the differenze in the frogs, gwitches, and 80
forth, and it was accepted by the Grand Trunk. ' C -
Y % _Being a good proposition to the operating company, you accepted it?—

. Yes. e e
Q. Did the Grand Trunk Pacific have anything to do, o far ss yon know,
with the elimination of wooden trestles on the Transcontinental Railway?—A.
They did not. ’

Q. Your company would not have objected to the construction of wooden
bridges, as is the usual practice on other new railways in Cansda and the United
States?—A. They would not; they even recommended it in some instances.

Q. There are advantages in the construction of wooden bridges on a new
railway through a new country, are there not?—A. There are, in my judgment.
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Q. Will you tell us, in your own lenguage, some of the advantages that
ocour to your—A. Well, in meny instances, the exact amount of water space is
not 28 well known as it is after the road hag been constructed for a series of years,
erd vhe length of structures can be incre iminished, when permanent
work is placed in, and in that way a considerable saving is often made.
are other places—and I speak now particularly with regard to the clay belt—
where we practically had no foundation, and where it has been found that a very
considerable saving could have heen made by using temporary structures, or what
might be termed permanent trestles,

Q. Permanent wooden trestles?—A. Yes, I think this is generally done
in the construction of lines of any magnitude, aside, possibly, from Government
work here in Canada,

Q. What effect would the construction of wooden bridges have had in the
matter of wash-outs, slides and subsidences?—A. I think it would have eliminated
many of them.

- Q. What do you say to the objection to the construction of wooden trestles
in the matter of the fire risk?—A. 'There is 8 very considerable risk in using
wooden trestles through timbered country, but that can be eliminated to a great
extent by proper care in kecping the right of way clear of everything inflammable,
There always will be & certain amonnt of risk in wooden trestles,
to the expense of Lallast floors, wh. h have been constructed on pil
many places, where permanent work is never considered practicable,

Q. That is, if the vegetable matter had been skinred off the right of way to
a distance, varying with the amount of combustible matter there is in the vicinity,
and ballast floors used, there would be little danger of fire?—A., Comparatively.

Q. Would the use of wooden bridges influence the locatin engineer in
locating his line through the adjoining cuttings in the matter of Eaiancing cuts
ond fills?—A. I think it would probably, in the balancing of his quantities.

Q. If he knew he did not have to balance quantities, he would reduce his
cuts very materially 7—A. Yes,

Q. Do you think the use of wooden trestles would have reduced the time
by one season in the construction of this railway?—A. Well, speaking of the
castern division, I am hardly able to say, from the fact that the material for the
structures would have to be brought from long distances. On our western division,
where we mads use of it, there is no doubt it weuld have hastened it, but where
we have to get our material from British Columbia, it could not be hauled to the
location of the bridges erected befcre the track reached there; in other words, we
would have to wait till the track was.to a certain point before the material for
the structure could be hauled to the point of erection, and, conse uently, it is
difficult to say. Of course in many instances, where it was near other railways,
the work could be advanced very considerably by using those structures. _

Q. So that it is fair to say that the completion of the railway would have - - -

~been expedited to a certain extent?—A. Yes.

. Q.._You_ do not feel like making an estimate-as to how-much 7—A. --No, =~

Q. Did you puss officially the various yard plans?—A. Yes. The plans
werg presented in conformity with the plans of the Grand Trunk Pacific, modified -
Lo meet the existing conditions of the different yards. Understand, on the prairie
a yard could be laid out without any additional cost, or made very large for future
expansions. In certain locations on the eastern division it was impracticable to
do it, and even to get a reasonable yard you have to go to a very large expense.
I guess they are pretty much all that wey. '

Q. Was it not unfortuhate that the first yards were designed for prairie?—
A. Probably it might have been. B
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Q. The criticism that occurred to me was that a large amount of yard
grading might have been saved, if the yard designer had known that these tracks
which ramified the outskirts of the yard had come through heavy cuttings or high
fills?—A. Yes. o . .

Q. Don’t you think there is something in that criticism ?—-—4. Yes, that is
probably so. Take the ward at Edmundston; now, we did not 1ptend to make
Edmundston a point at all; it was rather forced upon the Commission against our
judgment, but it was placed there, and requitel a very large amount of work, and
1 do not sce very well how you could modify that yard. You might, of course,
in some particulars, but you would not eliminate much of the work.

Q. I was thinking particularly -of Graham?—A, Yes. . )

Q. 1f the same yard tracks al Graham had been placed with thirteen foot
centres, without any large area between tracks, a considerable amount of money
might have been saved ?—A. Yes. .

Q. And you explain that, as I understand, because Graham yard was de-
signed after prairie yards, where grading cut no figure?—A. Yes, that iz my
explanation of that. ) .

Q. What do you say about the double track between Lake Superior Junction
and Graham yard, as a matter of economy in railway construction?—A. I never
thought it necessary. It may not have been such bad economy to construct that,

. as that bridge had to be constructed there, and there is a possibility that in the
future that will be a pretty busy line, and 8 second track leading out of a divi-
gional yard, as you know from your operations as superintendent, is a very
advantageous thing to have.

Q. But in the interests of economy, you would not have built it?—A. Not
at this time.

By the Chairman:
Q. It is a luxury?—A. Yes.

By Mr. GQulelius:

Q. And is that not true of the double track from Cap Rouge to St. Foye?
—A. Yes. 1 think that was made there for a connection with the Canadian
Northern. I do not know what else. That was very czpensive work from Cap
Rouge to St. Foye.

Q. And you would not have passed it, if you had the whole thing?—A. No.
That is a very expensive work,

Q. Then across the river, you would have eliminated that St. Chrysostome
cut by running A. Yes; in other words, I would have occupied 1,600 or 1,600
feet of track already constructed by the Quebee Bridge company, and reduced the
cutting, possibly, by the increased grade, probably to one-fourth of what it was.

(TRANSCONTINENTAL RAILWAY ENQUIRY COMMISSION.
MEETING AT OTTAWA, TUESDAY, APRIL 21st, 1913.) =

Present: Q. Tyxcn-8tauntox, K.C., Chairman; F. P. Qurerivs, C.E. ~
H. A. Woobs, Assistant Chief Engineer of the Grand Trunk Pacific Railway
Company, recalled and sworn:
By Mr. Gutelius:

Q. Mr. Woods, were you present at a meeting in Quebec where the price for
$rain-filled and temporary trestles was agreed upon with the contractors for contracts
9 and 107—A. I was present when that question was discussed.
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- Q. That meeting took place on the 14th December, 1906?-—A. 8o far as I
rememsber, it did.

Q. Who was present at that mecting?—A. The chief engineer, Mr. Lumsden,
Chairman Parent, A. R. McDonell, M. J, O’Brien, and M. P. and J. T. Davis and
Mr. Armstrong and myself were there.

Q. At that time, a price of 55 cents was agreed upon for train fill and
temporary trestles?—A. Yes, sir.

What have you to say about that prico?—A. I hardly think that that
same price covered all sections, )

Q. I said sections 9 and 107~—A. That is right,

"~ Q. What have you to say about 55 cents a yard, as being a proper price ?—
A. 1 thought at that time 55 cents was too high. T first thought 45 cents ought
to cover it, but af .er taking into consideration the cost of the trestles and the heavy
embankment, I .nought 50 cents would be a very liberal price.

Q. That ig the price you quoted for the Grand Trunk Pacific later?—A. Yes.

Q. Did it occur to you at that time that when this price was being asked,
that it would eliminate the use of standard timber trestles on these contracts ?—
A. No, I did not consider that it would. I considered that these temporary
trestles and train filling wee not adjacent to streams or covering soft yielding
foundations, but for ordinary grades where it was expected you would either have
permanent works or solid roa:\bed.

Q. In the light of subsequent events, however, it did sound the death knell
for wooden trestles on these contracts did it not?—A. Well, apparently it did,
but not necessarily. I considered there were many places where a permanent
trestle might have been placed to rather better advantage and more economically
than attempting to build embankments or steel structures and particularly on the
St. Maurice River, where there are washouts in one or two of the long heavy
embankments and where there was soft ground ; I thought then it was much bettor
to built trestles because of the fact that this -agreement had been made. The
question was settled for the district engineers I suppose and the contractors.

Q. And you as inspecting engineer were out of it, because you agreed to the
65 cent price?—A. Because our proposition to build these, where we thought it
was necessary, and afterwards to build at the established maximum rate was thrown
out, and not considered by the Commission, do you catch me?

Q. Were you familiar with the original surveys that were made by the Grand
Trunk Pacific for the line from Winnipeg to North Bay?—A. Which surveys ?

Q. Surveys made by the Grand Trunk Pacific?.—A. Yes, sir,

Q. Was not a portion of these surveys used by the Transcontinental Railway
itself 7—A. Yes, sir, I supposo they were used. The line from North Bay, I
think, had reached the zone which would be covered by the Transcontinental and
it was paid for by the Grand Trunk, and after reaching a point where it might be
made use of by the Transcontinental Railway Commission, they took over the
surveys and our notes and paid for the same to the Grand Trunk Pacifie,

(3. Do you know if any portion of the Transcontinental was built on the
line or within a few hundred feet of the line surveyed by the Grand Trunk
Pacific?—A. T cannot say it was, I cannot answer that question, although I assume
it was. Perhaps not a few hundred feet, but within a fow miles. The surveys
determined the character of the country.

By Mr. Staunton:

Q. You are not familiar with the location of these surveys?—A. I am not
familiar with the actual location of the first survey. I krow the Grand Trunk
Pacific made surveys in a direction away north of the line; I am speaking now of
Lake Superior Junction; they covered considerable territory both north and south,
but they had an extreme north line which was not used at all. It was not feasible
a8 not being a direct line.
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Q. If I should say to you I had knowledge and there was not 8 foot of the
Grand Trunk Pacific original surveys used in the construction of the Transcon-

tinental, within a mile, you would not contradict me?—A. Oh, no, I would not.
At that time it was not certain where the Transcontinental would go. It was
uncertain whether it would go north or south of Lake Abitibi, surveys w.re being
made on both sides. . )

Q. In the matter of tho crosing at Coal Creek and River du Sud, where
various extensive fills and masonry structures were built, did you or your engineers
profest against the extravagant methods used at these two points?—A. T cannot
say that any protest was made. In fact, T am positive there was none made. The,
change from the original plan at Coal Creek was made under the representation bg
the Transcontinental Commission that under the agreement for filling that an
building an arch culvert, works would cost the Commission no more, and it was
agreed to by our general manager, naturally preferring a solid road to even a steel
structure.

Q. But when it was found that the material in the vicinity was not suitable
to make this fill, at the price of 50 cents, and this fill was being made of solid rock.
did your representatives protest against this large amount of solid rock being
used?—A. They did not, for the reason that representations were made by the
district engineer that that clay material adjacent to that was of such a nature that
the embankment would not stand, that it did slump out, that several thousand
yards went away, that there was no material adjacent to the line or no material
other than the old Intercolonial Railway ballast pit, some thirty-five miles away;
the cost of overhauling being such, and under the agreement which had been made
between ‘he district engineer and the chiei engineer for rock borrow, on other
sections in which this rock borrow instead of being paid for at $1.50 was paid for
at about $1.10 1-4, as I remember, snd that embankment would be better; that if
the material could not be got at less price no objection would be made.

Q. And for tlese reasons no objection was made?—A. Yes, that occurred
to one or two sections on District A. ‘That $1.10 1-4 figured out by Mr. Foss, in
figuring that the cost of the material, the cost of the overhaul of any kind of
material, would altogether amount to an equal sum in price, and the rock for that
purpose was better than the other material.

By Mr. Guielius:

Q. What T am criticising you for is, that when you found that the cheaper
material’ was not suitable, that you and your inspecting engineers, on account
of your experience, did not suggest the construction of a wooden trestle until such
time as it could be filled by the operating company. In the light of the fact
that this fill has now cost $420,000, would it not have been good enginecring to
have erected a wooden trestle?—A. It is a case of backsight. We know very
much better now what could have been done than we did at that time. The point
was this: that the work was commenced, a trestle was put across there, the contractor
commenced working, supposing he had material of a nature which would allow him
to complete the embankment there. He only found three or four feet at most of
clay before he struck rock, and the whole country adjacent is rock underlying three
or four feet of clay. He did not make a clean shovel proposition.

8y Mr, Staunion: - -

Q. Do you mean to say they started to make the fill and did not look before-
hand if they had material more than three feet deep?—A. Yes. '

Q. Did they want to put rock in there?—A. They had no idea there was .
any rock in that covudry.- ~ ’ :

Q. Why did they not think of that beforchand?—A. My dear sir, the
surveys did not she. any solid rock on that section. There were not any sounciinga

.
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taken; there was not any put into the original estimates; these original estimates
were not worth a continental. I have elways claimed that to Mr, Lumsden from
the first, and Mr. Lumsden said it did not make any difference.

Q. Were there no culs in thet vicinityP—A. There was & cut to the
westward. 4
" Q. Did they see the rock when they made the cut?—A. They did not make
the cut.

Q. Were there any cuts made before ?—A. No, we built a temporary line
for t]llle;n, 8ix miles, to get the machinery out; we paid the contractor $25,000
or that.

Q. You had to get tirough that other fellow’s contract?—A. Yes, that was
the trouble with thy countr; to get through originally; the contractors never went
through that couatry.

Q. T cannot conceive of contractors or of railway builders of any experience,

~or of engineers, going into a country and undertaking to make a fill of clay, and
not discovering until after they had put up the wooden trestles that there was only
three feet of clay in that country, can you?—A. It looks strange now.

Q. Would it not look strange to you in any shape?—A. Look at the
conditions under which all these contracts were taken. -

Q. When he got on the ground, if T understand you correctly, the contractor
erected a temporary wooden trestle?—A. For g small engine.

Q. And before he erected that trestle he did not discover that there were -
only three feet of soil on the rock 7—A. My dear sir, there were acres cleared on
the west end of that bridge, a high bank right west of the structure, and on a part
of it there waa no growth, it was a sandy loam on top, and, no rock being estimated,
the contractor did not look for it.

Q. How far would he have to go down to get foundation for his timber trestle,
he would not set it on a sandy soil —A. Yes, he would; but he probably used
sub-sills, .

. Q. Could he help coming on rock that was only three or four feet down when
he was building his trestle?—A. If he did he would not make that agreement.

By Mr. GQuteliug: ' .

Q. They evidently discovered it in the first steam shovel cut?—A. Yes, 1
was there myself before work was done.

By Mr. Staunton:

Q. Do you put the blame on the Commisgion for that proposition?—A, I
say we agreed to the proposition.

Q. Do you put the blame on the C
conditi
—A. )
apply to all the work, there were no soundings taken.

Q. If you were chief engineer on that road and you had got into this scrape,
would you not think it was because the proper precautions were not taken to ascer-
tain the conditions?—A. - Personally, I should have lengthened the steel trestles.
I should not have attempted to make a fill, but when it was brought up 1o our
manager that that fill could be made, at no greater cost than the original plan for
a steel viaduct 1,100 feet long, which 1 always considered should have been
lengthened 500 feet at least. . . : .

Q. I understand from you that the Commission represented that it could
be filled with ordinary material, clay, is this right?—A. They assumed the earth
filling in’the excavation at $1.30 a yard, ~ :

.
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Q. And that the material was at hand for that purpose ?—A. Yes, sir.
Q. Before an engincer makes a statement like that is it not his business to

look below the surface of the ground and see what he has to oxpect there?—

A. Practically speaking, yes. . , o )
Q. Is it not absolutely his business?—A. It was not in this case or in many

others.

Q. Has a man any justification to assume that if there is clay on top it will
continue down below in any part of the country ?—A. The assumption was made,

Q. Is it not a reckless assumption?—A. ~We know now that it was.

Q. -Would-you-do-it-tomorrow ?—A. . Oh no, I have learned considerable
since £ have been en the Grand Trunk Pacific and I had been engineering a good
many years before I came there; in fact all my life I have been on public works.

Q. That is the point, I asked you if with your years of experience you would
not see what the material was before you bid on it?—A. You naturally
would, and the contractor went and looked at that.

Q. The contractor knew what this was?—A. He knew the same as the
engineer knew.

Q. You say the engineers, when they made this report, did not know what
they were talking about. They made a report of which the Grand Trunk Pacific
accepted, and they did not know what they were talking about, is that right?—
A. As later ascertained, yes.

Q. Not as later ascertained at all?—A. 1 do not want to throw discredit on
the engincers any more than was necessary, because as was later ascertained they
did not know what they were talking about. I would not throw discredit on tu2
engineers in that particular instance.

Q. You have to throw the credit or the diecredit where it belongs; somebody
did not know what he was talking about; it was all guess?—A. Had they waited
and taken the necessary borings, which you say could have been done, they would
not have commenced that work for years, :

Q. Had they taken the borings for three feet they would have done it in half ..
a day?—A. They would not take any borings for three feet.

Q. They could have Jug it out with a shovel?—A. As afterwards ascer-
tained, yes. :

. At this Coal Creck there was a contemplated expenditure for fill of
$400,000 or $500,0007—A. No. .
Q. What was it?—A. About $200,000.

Q. Well we will put it at $200,000; there was a contemplated expenditure of
$200,000, if you wish, for the fill at Coal Creek, the engineers were on the ground,
and the Grand Trunk Fecific was on the ground. Now then you say that none of
them ascertained that there was only a layer of three feet of sand and clay over
the rock, and that they did not ascertain that fact until they had built the trestle;
was it not somebody’s duty to ascertain that fact? Before they made the contract
or the change?—A. I have answered that question before; I say yes, in the light
of subsequent events; they did not know what they were talking about in the light of
subsequent events. There was nothing to indicate rocks in the stream itself in
-~ that creck on either side in the immediate vicinity. .

Q. As an engineer if you did not see any indications of rock in the vicinity
you do not look for it?—A. Ordinarily we do.

Q. But when the Government is paying for it, they do not look for it?-—

A. Tt is not that. ‘
.. Q. That is what it seems to me, I do not know that I have met anything like
it in my experience before >—A. There was so much money to be expended there
anyway, and the proposition wes, could it be done in any way that would give us
better results, because we all know that a solid road bed is better than a steel
structure, and that is why the change was made.
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By Mr. Quielius:

Q. When it was discovered that this railway was costing more than originally
contemplated in the interests of economy, and }Zaving in mind the possibility of
improving the gradients and curvatare, would you wot, Mr, Woods, as an engineer,
have introduced the velocity grades and sharper curvature, on the more expensive
portions of this railway?-—A. Had I béen engineer for the company, I would
undoubtedly have made suggestions of that nature, but I may go further. I would
first cut out that line between Quebec and Moncton, which'I always thought was
unnecessary, and a very expensive proposition. I should have considered that a

- greater saving that any small-reduction ~which-might be made by increased curva-

ture or a Jarger reduction by momentum grades.

By My. Staunton:

Q. You cannot see any commercial uss for that portion of the railway east
of Quebec?—A. There will be a certain commercial use by opening up a certain
country, ‘but nothing in comparison with the cost of it. That was a fixed thing
which we looked upon as having been fixed politically, and that our company could
not change.

Q. You had nothing to do with that?—A. Nothing.

Q. You say that was a matter of the policy of the Government?—A. Yes.

By Mr. Qutelius:

Q. The idea of abandoning the construction of the line east of Quebec, after
you learned how expensive it was going to be, was it ever discussed between the
officers of the Grand Trunk Pacific Company?—A. And the Commission.

Q. T want you to tell me, first, was it discussed .between the officers of the
Grand Trunk Pacific Company?—A. I distinctly remember a conversation I
had with President Hays on that subject, in which I laid my views before him.

Q. What were your views?—A. 'That the cost of that line was antirely out
of proportion to any results to be hed by the construction and operation of it.” His
reply was that it was a point fixed by the Government and that he never was in
favor it, but he saw no way to change it.

By My. Staunton :

Q. If the Transcontinental Railway Commission had endeavored to meke ar-
rangements to enter different cities over other railroad tracks and have common
terminals in different citics and towns, that would have saved a great deal of
money 7—A, Yes, ,

Q. Would ‘it not have been the part of common prudence to have joined
terminals with other railways, at least for some years, until they found what sort
of traffic was going to develop on this railway P—A. There was little chance for
joint terminals. j

Q. I mean if they were obtainable and practicable. Take Moncton, for in-
stance, would it not have been the part of prudence to have joined terminals with
the Government Intercolonial Railway at MonectonP—A, It was always expected
there would be a joint terminal there in the beginning,

Q. As a matter of business there should have been?—A. Probably thers
should have been.

Q. They would have saved a lot of money and insteed of the Government
owning two terminals at Moneton they could quite easily have got along with one
for the In‘ercolonial and the Transcontinental P—A. Yes, if the Grand Trunk
Pacific ad known that there might not be a change in the Intercolonial ; they had
no assurance of that. .

. But you could build terminals at any time?—A. Yes,

Q. If the Grand Trunk Pacific had owned the Intercolonial they would never
have thought of constructing another road, to have separate terminals?—A. Surely
not. : ’
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. The Government owned the twr roads and they should have followed out
that policy, should they not?—A. Thzy possibly should. But when you come to
an cstablished policy of the Government, we had noth}ng to do with. that.

Q. I am not talking about the Government _policy, I am talking about the
railroads and as a business propesition?—A. Yes. . i

Q. And when you come to Quebec, why should not that road come in on the
Intercolonial at Levis and pass on the ferry to Quebec?—A. Because the Quebec
bridge was under constructicn before this agrement was made and that brought
the Iine where it was finally located. )

Q. Speaking from ar. engineering point of view, what do you think?—A, I
have told you before tha' I considered the line from Quebec east should not have

been built. - ) -

Q. If you were tuilding this road and you were going to Moncton, would not
the natural thing ha'e been to go into Quebec at the Louise-basin ?—A. No.

Q. Wait till you hear my question—would not the proper way have been for
you to make an ar.angement with the C. P. R. to have entered by the Louise basin,
to cross by ferry, and to have gone out by the I. C. R. from Levis?—A. I want
to answer that question by saying that it would have been, but that was not the
policy of the fiovernment. ]

Q. I an not asking you as to Government policy, 1 am asking you as an
engineer an { railway man?—A. 1 do not know what bearing that has on the case?

Q. Viill you answer it?—A. No, I won’t answer that question. I do not feel
like answering that question; I do not feel that it has any bearing on the question
under discussion between us; it is entirely foreign to the matter. I do not think
it is # pertinent question to ask me. The location of the Transcontinental was
placed where it was, adjacent to Quebec, simply because the Quebec bridge was

- under construction at the time this agreement was made. There was not any
gvestit;m then of crossing below, on the island, there was not any question of cross-
jag above.

Q. Don’t you know that before this road was built to either gide of the river
the Quebec bridge had fallen down?—A. Not before construction.

. How much was built>—A. We had been at work for two years. The
Cap Rouge Viaduct, which cost $800,000 was built before the Quebec Bridge fell;
the Chaudiere River Bridge, which cost three-quarters of a million dollars, was built
before the Quebec Bridge fell down.

Q. Would you have taken that location if the Quebec Bridge was not there?
—A. 1 do not know that we would, I think that was a distance of forty-five
miles that should have been examined into, and I think a better point could be
found. I do not know that by actual examination, but I have cvery reason to
believe it might have been. -

By Mr. Gutelius:

Q.- River du Sud is east of the Quebec Bridge; it has a forty foot arch and
fill, and the. cost of the forty foot arch and fill was $246,561. Mr. Uniacke ésti-
mated a steel viaduct might have been constructed across that ravine at a cost of
$91,391 or a saving of $155,000 in that one structure. Did you or your engineera
make a study of the methods of crossing this river?—A. We did not.

Q. You simply accepted the design?—A. We accepted the design, supposing
that that design had been worked out by the bridge engincer, Mr. Uniacke, and
I personally did not know anything about it until the foundations of the arch were
in and I visited the works and found a forty foot arch being constructed there, the
foundation of which was considerably advanced at that time. I then esked if a
stee_l structure might not have been built there more ecunomically, but my recol-
lection is that it was a large sand cut on the east in close proximity and on the west
it was solid rock, and Mr. Doucet’s explanation was that with that saud cut for
filling no trestles would be necessary and that the simple price for common ex-
cavation would be paid; that it was equally as economical as a steel structure.
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Q. Mr. Uniacke, in his estimates, states that 20,000 yards of common ex-
cavation would have been wasted in the event of the steel structure having been
used at this point, which would have reduced the lump saving to $149,000 instead
of $155,0007—A. There was a large cut there that would have been wasted. I
never went into the figures and I merely recall that on the western side a fill would
have to be made, V

Q. If you had gone carefully into the figures at that time, don’t you think
in the light of what we all know now it would have paid to have abandoned the
work ycu saw donme at that arch?—A. It probably would. It would, however,
require a long span. I presume Mr. Uniacke took that into consideration in his
figures. That was a very rapid, turbulent stream. During construction the water

- —came up from 15 feet to 20 feet in one night and washed away forms aud caused
come damage. It would require a considerable longer span to protect it.

Q. What have you to say about the crookedness of the stream and the size
of the arch in connection with the possible height of water that may occur in this
river, do you think there is sufficient waterway there now?—A. I think there is,
protected as this is, both above and below by a retaining wall.

Q. And you are satisfied to accept that structure as good engineering, and
if it washes out the expense of replacing it wil! be a maintenance expensge and not
one chargeable to duficiency in construction 7—A. I would not agree to that.—You
are tying me down there. ~ But I have no fear of that washing out. I confess I am
absolutely surprised at the cost of the arch.

By Mr. Staunfon: -

. Q. It is an enormous arch?—A, Yes, but there is another forty foot arch
& few miles from there and it only cost half as much,

By Mr. Gulelius:

Q. This is the arch where the 1 by 2 by 4 concrete was used ?—A. Yes.

Q. Where would you construct the right of way fencing on a railway of this
character7—A. Through the settled country; through the unsettled country
where the farmer settlers were coming in, simply covering their farms.

Q. You would only protect against cattle where?—A, In civilization,

Q. Would you expend any considerable amount of money for the sole pur-
pose of draining borrow pits in that north country 7—A. Not for draining bor-
row pits but for draining the country, yes. ’

By Mr. Staunton:

Q. What has the railroad to do with draining the country?-—A. Where you
have the solid road, that is in danger from water all the time, you would drain the
country, I mean draining the country pzased over by the railway.

By Mr. Gutelius:

Q. An undertaking was entered into, between the Commissioners and the
Grand Trunk Pacfic, whereby the Commissioners are utilizing eleven miles at the
west end of the Lake Superior Branch. The Commissioners gave the Grand
Trunk Pacific actual cost for all the work that has been done on these eleven miles.
You are familiar with this contract, are you not?—A, Yes sir.

Q. In deviating the main line so as to.obviate the necessity for duplicating
tiese eleven miles, thy Commissioners lengthened the main_line of the Transcon-
tinental, one and four-tenths miles, is that right ?—A. Probably it is about right, -
1 thou%‘ht it was less than that, but I won’t be sure. I know the distance was
about that.




NATIONAL TRANSCONTINENTAL RAILWAY
4 QEORGE V, 1§14

We find in the cstimates that the shorter line could have been constructed
for $197,000 less than was expended on the eleven miles taken over from the Grand
Trunk Pacific, that is, less than the estimated cost of the eleven miles. The point
1 wish to make is, that in making this deal the Commissioners should have received
value from the Grand Trunk Pacific for the $197,000, would that have been an
unreasonable demand on the part of the Commissioners?—A. 1 certainly think
it would be, because you have to know the value or the cost of the cleven and a
half miles, you have as a matter of fact the known cost of that, but you have only
the approximate value of the cost of the shorter line. The approximate values
never come out under the Transcontinental Railway Commission.

Q. -We had the approximate value in both cases at that time ?—A. Well no,
the eloven and & half miles was built at that time, and we knew that exact cost of
it. We had nothing but the approximate cost of the other.

Q. What percentage of the grading was done at that time?—A. It was all
done. We had paid so much for that and rendered a statement showing the exact
amount we had paid, Foley, Walsh & Stewart for that to the Commission before it
was taken over by them.

Q. How much money was involved>—A. I made a return to Mr. Lumsden
of the money we had expended there, and he gave us, as I recall it, that amount
less ten per cent. Later on the work was carried en by Mullarkey, O’Brien & Fuller,
and we did some of that work and the Commissioners paid for it.

Q. The portion of the work actually done was as $331,000 is to $1,470,0007
—A. Since that time track-laying and ballasting that double-track bridge over
the river have been added to that, and all the work done in the yard at Graham.

Q. Should not the Commissioners have received somo return for lengthening
their line one and four-tenths miles to lessen your branch line by eleven miles P—A.
No, I think it would be utter folly to build two lines parallel within a mile of each
other. The railway would not have becn as good and we could not have connected
with the Transcontinental as well.

Q. DBut the Commission actually paid for and built one and four-tenths miles
more railway than it would have required in order to save you peopls from building
a second track, and you gave nothing for it. Was there not some middle ground
{hey should have reached in connection with this transaction?—A. I always took
the ground that that was hardly a debatable subject.  The additional cost of that
gection there, you must remember, takes into consideration the yards at Graham, .
the engine house, and all that sort of thing, which would have been built by the
other line, and it is quesfionable if there was as favorable a point at which it could
have been built. :

Assuming it was definitely known that the Commissioners were going to
expend $194,000 more than it was definitely known was necessary, and in expending
that amount of money they paid the Grand Trunk Pacific something like one mil-
Jion dollars, ought not the Commission have been recouped for the $195,0007—A.
1f that were true, yes, but I think that statement is very far from being true, always
considering that the Commission paid nothing more than they should have paid
there. I have always considered it was folly to build another line parallel to them.

Mz. STaunToN: I don’t see why they didn’t let you continue to own it.

The witness was not further examined. -






