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(N.T.R. INVESTIGATING COMMISSION: EVIDENCE TAKEN ON TRAIN
| AT EDMUNDSTON, JUNE 22nd, 1912.)

R. M. CHARLTON, swora:

By the Chairman:
. You are an engineer by profession?—A. Yes.
. And have been engaged in your profession for how long?—A. Fifteen
years.

You are divisional engineer on this road in what division?—A. Division

one, .

What mileage?—A. 150 to 203. .

. And where were you engaged in railway construction before you came

on to the Transcontinental?—A. On the Quebec Central Railway, Toronto Belt

Iﬁine Railway, Chateauguay and Northern Railway, and Montreal Terminal
ailway.

Q. How long have you been in the employment of the Transcontinental ?—
A. About May, 1905.

: Q. Have you been engaged on this division all the time?—A. I was on
ocativz. '

Q. First on location?-—A. Yes.

Q. After the location did you come into this division?—A. No, I came into
division three. ) .

Q. You were there for how long?——A. A part of a season.

Q. How long bave you been on the present division 7—A. 1909.

Q. In making your classification what do you classify as solid rock?—-A.
Ledge rock and mixed material. Mixed material is boulders in masses. -

Q. Divide each of them; what do you mean by boulders?—A. -One man
stone up and any gize in masses. : :

Q. What is a one man stone?—A. A stone that one man will handle,

Q. When you speak of a stone that ane man will handle, you mean that he
ig able to handle?—A, Yes, ) :
l?. And in masses; what do you mean by that?--A. Well, touching one
snother, : A

Q. You do not mean held firmly together?—A., Well, they might be held
firmly together. :

0. But you do not mean necessarily held firmly together?—A. No,

(. If you see a pile of stone which you consider is such a size that one man
can onjv conveniently handle one stone at a time, that is solid rock in your estima-
tion?—A. Yes, all the stones could be handled by one man.

N Q. T say where each rock could be conveniently handled by one man?—A.

0. . .
Q. What do you mean?—A. I mean from the size one man could handle up;
but if there was only one stone one man could handle I would nof classify it as
solid rock. . )

Q.NDo you classify es solid rock a mass of stones that one man can handle?
~—A. 0. .

Q. Why did you say you did? I wish you would give me your definitions
without taking them hback, because you said so in the beginning. It is a matter
of indifference which it is, but I want you {o bo definite about itP—A. Allow me
to say, a stone that one man will handle in size up to three or four yards.

Q. Then my question to you was, if you find a pile of stone touchinﬁ each
othier, each of wgigl one man can conveniently handle, do you classify that as
solid rock?—A. No. :
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Q. What do you class it as?—A. Loose rock.

Q. Then do you adhere to the specification——A. Yes.

Q. Wait a moment; do you adhere to the specification which says that all
stones and boulders measuring one cnbic foot and less than one cubic yard shall
be considered loose rockP—A. I adhere to that when you get one boulder in one
place—isolated boulders. . '

Q. Do you adbere to that when there is more than one boulder in one place?
—A. No, I follow instructions issuéd by Mr. Lumsden. :

Q. Do those instructions contradict what 1 have read to you?—A, No, they
interpret it.

th Q. Have you those instructions by Mr. Lumsden?—A. I have not them
with me. ‘ : .

Q. I wish you would explain to me frankly what you mean by that. Tell
me what stones you do.class as solid rock?—A. In a cut where it may be all com-
mon and a few boulders, if the boulders measure one cubic yard they are solid
rock; if they measure three feet they are lnose rock, and anything under that is
common. )

Q. Then you do not classify boulders of less than a cubic ,.rd as solid rock?
—A. Except where they appear in masses. T

Q. And in what condition are they when they appear in masses?—A. A mass
of irregular rock of varying size from half a yard up, or a stone that one man will
haudle, up..

Q. Which may or may not adhere together?—A, Yes.

Q. How big a stone can one man handle?—A. Usually a stone weighing
about 200 pounds.

Q. How big is that?—A. T imagine a stone that would cube a foot and a
half, say.

Q. Is that the instruction given to you by Mr. Lumsden ?—(Producing in-
struction.) A. Yes.

Q. Will you show me under that where you get your one man stone?—A.,
One man stone right in here. (Pointing.)

Q. Is it number 57—A. Number 5.

Q. Then number 5 on this blue print is rock in masses of over one cubic
vard, assembled rock which, in the judgment of the engineer, can be best removed
by blasting. Do you allow him any rock in masses which does not require to be
blasted ?—A. Nothing except boulders, which are removed by a derrick, or some-
thing of that kind—stone boat. : -

Q. You do not blast rock which is not joined together, do you?—A. Yes.

Q. Do you blast rocks which are just packed together, without anything

- making them adhere to each ofher?—A. Yes. ‘

Q. That is to say, emall boulders?—A. Yea.

Q. You put a charge in among small boulders?—A. To loosen them up,
yes.

Q. When they do not adliere to each other; is that right A, That is right.
Q. Will you tell me where you find any of that class of solid rock on your
division?-~A. Do you want a number of instances?

" Q. Yes, give me specific instances?—A. Station 8726 to 8735.

Q. What mileage ia that?—A., Mileage 165.4. :

Q. What do you find there?—A. Pockets of rock and mixed material on the
top. : :
p» Q. What is the classification in quantities?—A. The percentage of classifica-
tion in that cut works ont to 55 and 45. :

. 55 what?—A. Per cent. . , L
. Of what?—A. Bolid, and 45 per cent loose.
. No common?—A. No common,

o9
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.. Q. Do you ignore the eoverinf of earth, or do you always take it into con-
siderationP—A, I ignore the first foot of soft stuff on the top, where it is mixed
with roots and stone; that ia land that b 3 not been ploughed,

Q. What do you allow that as?—A. Loose rock,

Q. Where do you find that authority in- the specification?—A. I find
where it says that the land cannot be ploughed. - ’

Q. We will deal with that later. lgow, where elso is thero asgembled rock?
—A. At mileage 171.9, o * ’ )

- What do you say about that?—A. The former remarks about pockets of
rock apply here also. :
. Do you say there is no common there?—A, No common.

Q. My note is that there was about g third of that common; yon eay there
is none whatever?—A. I have not returned any common,

Q. Did you examine it yourself 7—A, Yes,

Q. Part of it is sssembled rock?—A, Yes,

Q. Will you tell me where else there is assembled rock?—A. Shall I give
you the ten miles from Iong Lake?—A. Yes.

Q. Aszembled rock occurs in different points, mile 180 to mile 200—that
includes 20 miles.

Q. Can you give me anything where I will find any large quantity of it?
Give 1e two or three instances where it is in large quantities P—A, %taticn 10,071,
mile 190.7, the classification figures out 61 and 39 per cent.

No common?—A. No common, ‘

By Mr. Gutelius:

Q. Was that 61 per cent assembled rock ?—A. I have not the details of ‘hat
here. I have just got the gross quantity, I could safely say, though, that if there
were any boulders in the cut, or ledge, it would be included in the 61 per cent, I
am not prepared to state whether there is any ledge in that cut or not. I have
no notes of it here, :

Q. Is the information you are giving based on your personal knowledge, or
what you have taken from your books?—A, This infofmatiox} ig’ based on my

Q. Is there assembled rock in the cut at mileage 197.5, and if 80, how much?
A. There is ledge rock 743 yards,

Q. How much assembled rock P—A, Assembled rock, 1,000 yards.

Q. And the cut at 191.8, how many yards of assembled rock?—A. - I am
taking these notes from a final estimate, and if you will confine yourself to Rusi-
dency one, I can give you the details; if you require other Residencies, I have not
the final, '

Q. Wheve does Residency one run?—A.. From mileage 193 to 203.4.

. Q. What assembled rock was there in the cut at mileage 1904 P—A. I will
have to correct that again. Ihave just got one countract here final, contract from
Long Lake Narrows, and it {3 from mileage 195,

Q. What assembled rock is thero in the cut at 197.6? The cut seems to
contain about 4200 yards all toldP—A. I have s cut here of 3900 yards; is that
the one? - . « ‘

Q. It is given here 1,000 yards solid and 2,300 yards loose?—A. Yes 5.4278;
the ledge is 289 yards and the assembled rock material 635, '

Q. Is thero any other solid P—A. Yes, there is snb-grading 74 yards; there
was ledge. in the bottom of that eu:h mg :ce):\ yardfs in th?1 cut diteh; surface boulders
39 yards, I am not givin Qp the fraction of a yard, . "

yqn 196.4; %v,betgére?ﬁxg:va.rim kinds of solid. rack?-A. | Ledge rock 1735

ya Voo oy !
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Q. This cut only has 1700 yards in it?—A. This is 196.4; ledge rock 1725
and rock outside the slopes 705 ; that is still ledge.

Q. That is like overbreak f—A. Yes.

Q. Which was allowed?—A. Yes, Sub-grade 3Y8 yards of eolid and a cut
ditch 12 yards of solid and 39 of boulders.

By the Chairman:

Q. Was there any common there at all?~-A. No, no common in that cut.

Q. And no assembled rock in that cut?—A. I gave you the sssembled rock,
1 think 1096 yards.

. Q. No, there is no assembled rock?—A, Oh, no; there is no assembled stuff.
If it is not large enough to be classified as solid rock it goes in as loose; there is
1098 yards of it. ’

Q. Do you classify all the shale in your district as solid rock?—A. Yes.

Q. All ghale?—A, Yes. ,

Q. Is there any of the shale that could be taken out, or Was it taken out with-
out blasting?—A. No.

Q. Not any on top even?—A. 1 do not know of any. I would have seen it
if it had been possible to take it out.

‘ (g Have you any conglomerate in your district?—A. Will you define the
erm

Q. I am taking the instructions, conglomerate rock and plum pudding
stones, nnmber ‘three of this blue print?—A. Is that cemented?

Q. I do not know. Have you found anything that you bring within that
definition?—A. I have seen such material.

Q. Is there any in your district?—A. Yes.

Q. Where?—A, It applies to pockets in these cuts you have already infor-
mation on. ‘

Q. Can you tell me whiclr they are? I want it specifically. I will ask you
to give me a reference to one or two of them?-—A. At about mile 171.9. .

Q. Is that rock cemented together?P—A. T should not like to say that it is
cemented together, but it is pretty solidly packed with material between it, very
hard. 1t will stand—a face will stand.

Q. But it is not cemented together?—A. Ii is cemented to a certain extent.

Q. Is it cemented or is it not? You are swearing fo this, You know, as an
engineer, what cemented is; is it cemented together P—A. » I would like {o find you

a good instance, \
) Q. I should like you to answer the question?—A. I am trying to think
just how that material is there. I kmow the rock is there in pockets, but it is
very difficult for me to say from memory just if it is cemented or not. I kmow
that it will stand a face. ) _

Q. - Will you class it as couglomerate if it is not cemented together?—A.
Allowr me to say that I would classify the rock that is in pockets there under either
three or five of these instructions. '

Q. That is not the question I am asking. Will you classify rock as con-
glomerate which is not cemented tcgether?—A. No. _ .

Q. Will you classify rock as masses which is not cemented together *—A. Yes.

Q. -Will you classify rock as solid which lies in ma ses not cemented together,
but embedded in other material>—A. Yes.

Q. Will you tell me where you have done that?—A. I have done it in all
instances of those cuts, the notes of which you have taken so far. o
Q. Which cuta do you speak of P—A. I have not kept s note of them.

Q. You mean that I have taken so far to-dayP—A, Yee. S e
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Q. Thea you necessarily measured as solid rock the material in which these
stones are lying?——-A. Yes. If a stone is isolated, the stone is measured ; it would
be a boulder; if it were in masses, the mass is measured. '

A YQ' Including in the messurement tho material lying between the stones?—
. Yea,

Q. And how are those stones taken out?—A, They are, first of all, blasted,

to loosen them. The large ones are bulldozed, :

Q. What does that mean?—A. That means exploding powder on the top of
them, or drilled. ‘ .

Q. And then?—A., Then they are removed in some instances by derrick on
to cars and carried to the dump,

Q. And in others?—A. Put on waggols, dump carts, broken up emall
enough for several men to handle ;- they are put on a stone barrow. '

» Those are all very large stones you are epeaking of ?—A. I am speaking
of the classification such as I have described to you.
Do I mignnderstand you when I infer that you mean that you allow ag

solid rock atones of any size lying embedded in other material which requires blast-

ing?—A. " Well, I have no instance of that. A

Q. The stones you speak of are how large?—A. From one and a half cubic
feet up; it might be two or three hundred cubic feet, four or five or six yards,
- You told me that you ignore the earth covering when it is full of roots?

. Yea.

- Q. They prevent it from being loughed P—A. Yes.
: Do you allow gmbbinf in t%at materisl?—A, No; grubbing is allowed
according to the specification; I think it is there feet,

Q. You allow grubbing in that materisl; does not the grubbing take the
roots out?P—A. Yes, the grubbing takes the roots out.

Q. Could you plough the material —A; If it were grubbed ?

Q. Yes?—A. In some instances, if there were not too many gurface boul-

Q. T am not talking about surface boulders; you told me you disallowed it
88 common when it was full of roots?—A. Yes.
Q. Now, you pay the man for taking the roots out, do you not?—A. You
pay the man for grubzing up to two feet.

I am speaking of earth which is lying over the top of the rock and may

ders

- go two or three feet in depth. I want to know it you ignore that, and you tell me

you do when it is so full of roots that it cannot be ploughed ?P—A.  Yes,
Q. The man gets paid for taking the roots out, does he not?—A, Yes,
Q. When he takes the root out the material is left there?—A. Yes.
A‘Q.NThen the material has to be removed. Do you put that in as common?
- 0.

Q. Wkat do you put it in asP—A. It goes in possibly with the balance of
the cut, whatever it is classified. :

. That may make a serious difference in the classification, may it not?—A.
It will make a slight difference.

Q. You should not do it, should you?—A. T believe I am doing right.

Q. By what authority do you say that?—A. Because it is impossible for
& man to plough perhaps ten or fifteen feet..

Q. What do you mean by ploughing ten or fiftcen feet?—A. Well, he would
Tun up]agsilnst boulders he would have to get round; he could not get his plough
in to plough it. .

; Dgo you mean to say that, although the material itself is ploughable, that
because a man will encounter the boulders on his way, that you allow that as solid
material?—A. Stripping, yes.

Q. I pointed out to you, did I not, the Place where, at about mileage 194,
there was 19,700 yards of solid in that?—A. What information do you desire
in that cut? ’
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Q. You remember you and I examined that spot together 7—A. At mile 1947

Q. Yes?—A. Yes.

Q. Do you remember my asking you at that time whether there.was not one
to two fect of common excavation on top of it?—A. I will just give you the
account of it—

Q. Did I not ask you on the ground if there was not one to two feet of com-
mon on top of it? Do you remember my asking you on the ground, when we
were examining it, whetber there 'vas not ona to two feet of common on top of
that?—A. I do not remember the question particularly.

Q. Don’t you remember me asking as to that one place?—A. I remember
you asking me at one place; I do not remember if that was the cut,

Q. Do you remember my asking you at one place at which you said there
was?—A. No. ) :

Q. You do not?—A. I remember saying at several places that there was;
I do not remember you asking me the question.

Q. Do you remember my asking you at any place if that was not common”
on top of that rock from one to two feet, in which you answered to me that it-
was s0? 1 hope you are going to be candid ?—A. I desire to be caxdid.

Q. You know you and I went over that very place, and I went up on top of
it and examined it, and pointed it out to you, and you agreed; you remember that,
do you not?~—A. I do not remember that,

Q. Do you remember my pointing it out to you and your saying thai there
_ was g quantity of common on top of any cut?—A. Yag, I think I remember say-
ing something about that.

Q. I suggest to you that it was at 194; how much common did you allow
there?—A. 1 think it was 150 yards of common,

Q. If there is a foot of common over that cut how much should you have
allowed>—A, It is a pretty long cut. I should figure it for you. That cut is
~ just about 1,000 feet long. . R e e

By Mr. Gutelius:

Q. About what would the average width be?—A. 1i is rather difficult to
say; it is not one you can average very conveniently.

Q. Say that it will average 12 feet high; fifty feet wide on top?—A, Well,
following out that, it would be two yards to a foot, approximately, or 2,000 yards.

By the Chairman:

Q. If ¥ am right in saying that there is a foot of common on there, your
classification is entirely wrong, is it not, at that place?—A. If you are right, I
am wrong. o ‘ ' .

Q. You are entirely wrong, to a very great extent. Would you look up and
tell me in your book what the total classification of that cut is?—A, 13,600
yards solid and 150 of common. You might make a note that my quantities do
not correspond with your quantities. There may have been a subsequent estimate.
1 have not a note of it here, .

By Myr. Quielius: )
Q. Both estimates agree in the 150 common?—A. Well, then, there is a
subaequent estimate, and I am inclined to say that your figures are correzt.
 Bythe Chairman: D
Q. Have you your resident engineer’s book on that?—A. No. .
Q. Did the resident engineer make that classification?—A. Yes, asasisted
by myself. '

-
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Q. Did he keep a record of it?—A. That I cannot tell you; he should have
kept a record.

Q. Is it not his duty to do so?—A. Yes,
Did you go personally over the classification with the rosident engineer?

Q.

Q. Did you govern in the judgment?—A. Assistvd by him,

Q. Did you govern ?—A. Certainly I governed,
Q. Ho did not make an estimate himself and return it to you and you
afterwards go and examine it?—A. I examined it before.

A Q.Y Did he make & classification of any of this division independently of you?
—A. Yes.

Q. Of this particular part, did he?—A. Yes. .

Q. And Qid he put it in writing?—~A. No. I have asked him in walking
over the line, “What is your classification for this material in a certain cut?”
Q. T want to know if the resident- engincers made uny independent classi-
fication in writing in their residencies?—A. No.

Q. Did they keep any records themselves of classification —A. Yes, they
kept records. L .

Q. Were those records dictated to you or made by themselves, without your
intervention?—A. Made by themselves.

Q. Then they did keep records and they did make them independently of
you?—A. Yes.

Q. Who is the resident engincer in this place?—A. There are three,

Q. Who are they?—A. G. Lemesurier, J. H. Laflamnie and J. P. Menard.

Q. Where are these men now?—A. I do not know where Lemesurier is, or
where Laflamme is} T understand Laflamme lives in Quebee. He can be reached.
Meuard is on the work.

Q. Up here?—A. Yes 7 o

Q. What hecomes of these men’s record when they leuve the work?—A. Sup-
posed to turn in their records. .

Q. Who has them?—A., They would be turned over to the man who takes
the Residency. You see Laflamme would turn them over to his successor.

Q. Are there any resident engincers on these works now?—A. Yes.

Q. And they are supposed to have them?-—A., Yea.

Q. Will you ask the resident engineer on this section to sind in the resident
engineer’s record of this cut 1947—A. Yes.

By Mr. Gutelius:

Q. Who was resident engineer at the time you made the classification on
thie cut 1947—A. There were two men at different times. Le Mesurier was
first and then Laflamme, - )

Q. T understand you to say he would have his own independent record of
this cut?—A, Yes.

Q. Did you correct any of their classification?—A. Yes,

Q. Did you raise their classification>—A. In instances.

Q. Can you recall any important instances in which you did?—A. No.
Wherever I thought the classification was not sufficiently high, I instructed the
resident engineer to give them what I thought was proper.

Q. Take 190.9; how did you make up the solid rock there?—A. That is not
final, and I have not the notes of it in detail, such as I have of the other Residency.

Q. What can ‘you give me in that?~—A. Al T cun give you there is the
getieral classification, which is 61 per cent solid and 39 per cent of loose. ,

Q.- I have got it very much different from that; T have it 14,300 yards of
soléd, 2,400 of loose, and 791 of common ?—A. Perhaps we are not on the same
cat, - . ’ o
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Q. This is cut 190.97—A. It is the adjacent cuf; instead of 190.09 it
is 191.1. '

Q. What have you there?—A. T have 14110 of solid, 1330 of loose, and 791
of common. ,

Q. Can you tell me what the solid is there? My note is that thi$ should
be all common and loose. It is cleared behind it, and I saw no solid in it at all?

—A. Well, I have not got any further detailed notes of that cut. .
Q. You have nothing that you could enlighten me on in that?—A, No, I
kave nothing.

Q. When you make up your final what do you do? Go over it again?—A.
No, it is taken from the field notes.

Q. Who has the field notes?—A. The resident engineer.

Q. Those field notes are what wo want to see. Are those field notes made up
in consultation with you, or independently of you?—A. By my instructions,
and sometimes independently of me, if it is an important cut.

Q. Why does he not do it kimself and then submit it for your revision ?—
A. Well, it would entail too much work, possibly, if he had to revise it.

Q. Is there any use of his being there at all? What use is the resident
engineer—A. The resident engineer lays out the work and conducis it.

Q. He is no use in regard to the classification at all, is he?—A. Yes, he
vonsults me about his classification, and I ask him what the material has been
since my last visit, and we decide what is going to be the classification for the
work that has been done eo far.

Q. As to overbreak: did you make any deductions for overhreak?—A. Yes.

Q. T. many cases?—A. In all instances where the cverbreak could have
been avoided.

Q. How did you judge as to whether it could be avoided?—A. Well, where
it was a elide or vein or bed.

- -Q. - Did you-see-it done yourself ?—-A. - No, - -

- Q. Had you any more opportunity for judging it than anybody else has?—A.
o. .
Q. Then you had to exercise your best judgment, viewing the cut after-
wards?—A. Yes.

Q. Iunderstand from you that some of your fills are made with rock borrow; -
that is right, is it?—A. One fill,

Q. That is the fill along Long Lake?—A. Yes, Iong Lake Narrows.

Q. And for that the contractor was paid the price $1.65?7—A, $1.85 a yard.

Q. For that borrow?—A. Yes,

Q. On what authority was he paid that money?—A. An extra work order.

Q. Have you a copy of the extra work order?—A. No, there is a copy
attached to the progress estimate. It was made in duplicate, I believe, and
there is a copy in Ottawa and a copy in Quebee.

Q. By whom was that extra work order made?—A. . Mr. Grant, I think,

Q. The engineer in chief 7—A. Yes. - '

Q. But, at sll events, wherever you made that allowance, it was made under
the authority of that order?—A. Yes. I am not quite certain, but I think the
number of the order was 196, if that would assist you in hunting it up. :

By My. Gutelius:

Q. Refer to the profile, 201 to 203. In the interest of economy, could the
grade have been laid lower than it was built?—A. I do not like to criticise this

" 'work, Mr. Gutelius. I did not do the location. I have not studied that question.

Q. Would lowering the grade of the profile have reduced the quantity of
material in those filla?—A. If it had been possible to reduce the grade, the
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quantities in the fills would have been reduced and the quantities in the cuts
increased.

By the Chairman:
Q. The quantities in the cuts increased ?—A. Yes.
By Mr. Qutelius:
Q. And the relative amounts of filling are very much greater than the
relative amount of cut?—A. Yes, that is a8 it appears on the profile, )
Q. It would be possible for our engineere at Ottawa to figure in dollars
what the difference would be from the profile and cross-section?—A. Yes,

You remember the cut in which the photograph was taken, assembled

fock, i89.42 3 4,000 yards of eolid, 200 loose and 300 common ?’—A, Yes, I
have it here.

i e

Q. You remember the cut at 189.4, where a photograph was taken of some 1
assembled rock, in which your picture and those of the Commission appear?—
A. Yes, ‘

Q. The boulders embedded in that clay-Iike material were about what you
would call one man stone?—A. Yes.

Q. Is that a fair sample of assembled rock under your classificaiion?—A.
Yes.

AEE oo o

Q. Those individual stones on that hill side could have been taken out with
a pick and bar?—A. Yes.
Q. Was all overbreak in the shale rock cuts on your division turned in as
" solid rock, or all loose rock?—A. Would you like an instance?
g Q. Better gnswer me generally, if you can.  Could there have been any
overbreak in shale that came down that you would call solid rock ?—-A. Yes,
and there is some came down that I would classify as part loose.- - You-mean- -
overbreak? ~ T
Q. Yes?—A. From excessive use of powder?
Q.  Yes; was there legitimate overbreak classified as solid rock, regardless of i
its condition when it fell into the cut? Did you give him it all as golid rock 7— t
5

N ‘A, Yes. 1
= Q. Where it was legitimate overbreak?—A. Yes. f
: Q. Regardless of the condition in which you found it in the cut?—A. Yes. ;
Of course you could not tell what part of it came off there, because it left it and i
dropped. It was not taken out in benches, HH
Q. After the shale was broken up by powder, was it not frequently easier i
to handle than loose rock ?—A., Some of it camie down like little laminations, that :
you could shovel right into the cart ?—A. Yes; some came down in masses, ;
which required other blasting.
Q. But there was a portion, after the blasting was over, that was small :
enough to handle immediately with a shovel?—A. Yes.
Q. You did not take that into account; you gave them solid rock?—A. ;
X Yes, gave them eolid rock, :
. Q. Both for the centre cut and for legitimate overbreak?—A. Yes, 5
Q. That is, you gave soma legitimate solid rock overbreak which in the cut y
. was loose rock?~~A. I do not quite understand that. Where the form of the ;
5 cut is eolid, take legitimate overbreak, say on a seam or something of the kind,
coming into the cut on overbreak—that ig overbredk, and it is paid for as solid i
rock. ' : : ;

Q. And it Toosened it up 8o that it could be taken out with a steam shovel,
aAnd x;uch of it with a hand shovel, still you gave the overbreak as solid rock P—
A. Yes,

ity
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Q. The specification in the matter of overbreak reads——A. I think it is
the classification of slides, is it not? I remember it. ] .

Q. Clause 38 of the specification says, “The classification of material f.rpm
glides shall be made by the engineer, and will be in apcordance with its condition
at the time of the siide, regardless of prior conditions?” Do you understand
that that means its condition after the shot has been fired?—A. Regardless of
previous conditions, yes; previous conditions means previous to the shot being

red. - .
i Q. Then you have classified in legitimate overbreak solid rock which, under
this classification, ought to have been called ioose rock?—A. Well, a percentage
of it. 1 can give you the percentage.

Q. You have given some percentages of loose rock 7—A. Yes.

Q. In legitimate overbreak?—A. In legitimate overbreak. 1 can say

generally always 25 per cent.

By the Chairman:

Q. You said distinctly you classified it as solid rock?—A. I understood
Mr. Gatelius to ask me if solid rock had been given.

Q. Stuff that could be moved by shovel?—A. Solid rock that had come
down in a cut in a slide, anl some narts of it could be handled with a shovel, and
he asked me if I had given solid "o . classification.

Q. You should not have answered the question till you understood it. ¥Ysu
were asked distinetly whether or not you had given solid rock classification for
material which, after a shot, could be moved by shovelling, and von said yes.
What do you say now?—A, I still say yes. I would like to clear it up. Take
legitimate overbreak: take, for instance, a cut; it is not a seam, bug it is a foot
or so wider than our diagram classifies; it is a little more than a quarter to one
slope, and where the man has broken that, and say a foot or two feet wider, I
have given solid rock. . : -

Q. No matter whether it was pulverized when it fell into the eut?—A. No

matter whether it is pulverized when it is in the cut, because I consider the cut
has been taken out as closely as it is possible to work. That would cover the
places where the solid rock has been given in overbreak. :

By Mr. Gutelius:

Q. Then in those shale cuts where blasting reduced the material so that it
could be shovelled without picking, you did give legitimate overbreak as solid
rock?—A. T would like to give you one instance, *

Q. Answer the question?—A. I cannot answer it in a general way.

Q. Better try and answer it?—A. I have allowed solid rock in over-
bieak where the overbreak has not been excessive and beyond the control of the

ctl)]ntraé:tor, and in small quantities or in small cuts, some solid rock has been
allowed.

Q. Regardless of its condition after the shots are fired?—A. Yes. Can

I go on, further?

Q. Anything you like?—A. In a number of instances where considerable
overbreak occurred, it has been returned at a percentage of loose rock. You under-
stand what I mean is that some solid and some loose has been given. It has been

classified. Is that clear to you?
By the Chairman:

,. Q. T think T understand you, that you have not allowed overbreak, excepting
legitimate overbreak, at all: is that right>—A. Yes.

Q. That you have described to us what you consider legitimate overbreak, I

am talking now of shale cuttings?—A. Yes.

.
«

X(
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Q. And that, although that overbrcak has come down into the cut after the
ghot in such a condition that it mey be moved by shovels, you have sometimes
allowed it as solid in small amounts?—Yes,

Q. And in others you have sliowed it as loose rock P—A. Yes.

Q. Why did you allow it a2 loose rock if it could be shovelled like earth?—
A. T should say common practice,

Q. What you have done you have done, and we want you to tell us. Your
judgment may have been wrong and it may have been right. There is a man
above you always to ree yuar classifications are properly supervised, just like you
are above the other men. I am not making any reflections upon you. I ‘am
asking you just to ascertain what you did do. lyt is your judgment, it is your
classification, and if they do not like it they have a right to revise it, eo that there
i8 o use in not being candid about this matter, You say in that case you allowed
it because you considered it is the custom to do so?—A. Yes,

Q. Do you say that where you allowed that what I consider is a substantial
matter, where you allowed this earth on top of these cuts as solid, where you say
the roots were in it—do you say you were following custom in doing that?—A.
Yes. You might correct that. There is a certain part of that material in all those
cuts which is loose rock.

Q. What I am speaking of is the plain case, that any man can gee, that I went
over myself?—A. Soft material overlying the hard rock?

Q. Yes, it is not only soft material, but a light sandy loam, and the fields are
actually ploughed alongsige of if, and there is no common allowed there. I want
to know why thet is done?—A. Well, I am following common practice.

- Q. And if the fields could be ploughed that could be ploughed, could it not ?—
A. It certainly could. You refer still to that big cut?
Q. I refer to half a dozen that I found in that condition ?—(No answer.)

_ By Mr. Gutelius:

Q. Is your classification entirely in accordance with your personal ideas as
an engineer based on these specifications P—A. My classification has been made
according to my best judgment and reading of the specification, and has, in some
instances, been revised and reduced by my superior officer.

Q. Was it ever increased by your superior officers?—A. Yes.

Q. Will you give us an instance?—A. Cut, mile 165.4, my classification
was increased in that cut.

Q. What was done?—A, My classification was increased.

Q. What did it consist of 7~-A. The overlying stuff over the rock, There
was ledge in the cut; it was mixed with boulders; pretty hard material.

Q. The solid rock was increased —A. Yes.

Q. Eow much?—A. About ten per cent,

Q. Were there many instances of that?—A. One or two. I think I can give
you another one here; a cut that you noticed particularly, at mile 167.5; that is

that big-cut on the east side of the Boucanne River: the overlying material was .

classified by the inspection party; my classification was increased slightly.

Q. More loose rock?—A. More solid rock,

Q. This was a shale cut—shule rock?—A. No, that is pretty hard rock.

Q. The solid rock was increased —A. - Slightly. .

Q. Ceayou give no idea of the number of yards?—A. I can give you a better
1dea of the percentage. It would make a differenco of 1400 yards in the cut.

Q. Increase of 1400 yards possibly of solid?—A. Yes.
... Q. You spoke of your superior officers coming along over the cuts. Did they
make a special trip on classification >—A. No. My work was visited, _

Q. ~Who were the people who revised your classification by examining the
ground ?P—A. I received my instructions direct from Mr. Doucet.
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Q. Who was with him on that trip?—A. I am speaking generally of several

trips. o
Q. Well, usually?—A. Mr. Huestis and the G.T.P. inspecting engineer,
Mr. Fotheringham., . o .

Q. Did the G.T.P. engineer object to this increased classification which you
have told us of?—A. No.

Q. He concurred?7—A. Yes.

Q. If left to yourself, you would not have given that extra classification ?—A.
No, I would like to qualify that. I wanted some instructions on that material,
because I had difficulty in classifying it. I could not make up my mind just what
1 should return it as. .

Q. You were the engineer in charge of the location of the one per cent pusher
grade?—A. I 1an a preliminary line. - —

Q. Not more than the preliminary ?—A. Ne.

Q. Who ran the final location?—A. E. B. Bartlett.

Q. At mileage 168 to mileage 170; in the interest of economy, could the rail-
way have been built cheaper by laying further south along the hill; just say
generally?—A. The fills may te reduced by removing the lins up hill.

Q. The amount of yards and money to be saved could be figured from the
data that they have in the office?—A. Yes.

Q. Contours and profiles?—A. Yes. _

Q. Did you ever consider in the spesification that the clause with respect to
ploughing way merely a test of the hardness of material?—A. No. I consider it
as a method to take out the material.

Q. If you had been instructed that this ploughing clause was a test only,
would it have influenced you in your classification?—A, No.

Q. 1t would not have influenced you?—A. I do not think so. I followed
the general practice.

Q. You would not adopt a specification whose wording varied from the

" general practice?—A." Certainly I would adopt the specification where it varied
from the general practice,

Q. But in this case you paid no attention to the plough test?—A. No, I
considered it impossible to plough it—to take out the cuts by ploughing.

Q.' But we read this to be a test of hardness of material, the same as driving
a pipe into material would be a test?—A. Yes. .

| Q). But you threw it aside?—A. Let me read the clause. (Witness reads
clause).

Q. If it was a test, you did not use it?—A. No, we did not.

Q. In the assembled rock it says “Which, in the judgment of the engineer,
can’ best be removed by blasting.” You paid no attention to the blasting feature in
connection with your assembled rock?~-A. Will you explain what you mean?

Q. You allowed assembled rock where rock was found in masses, whethor it
was taken out by blasting or not?—A. The method of the removal of the rock
did not influence my classification.

Q. Mr. Lumsdon in his instructions says “Which, in the judgment of the
Engineer, can best be removed by blasting”?—A. Yes. »

Q. The blasting feature cut no figure with yeu?—A. Let me qualify that.
For instance, if there was a rock of twenty cubic yards, a boulder, I classified that
a3 solid rock. If the contractor desired to take a derrick and take it out, or roll
1t into the embankment, or remove it in any way without using powder, it did not
influence me. I classified according to the material. .

Q. But give us an instance in assembled rock where it was taken out with a

pick without blesting, and stiil allowed bled 7—A, i
instance of that kind.g owes f sseme wr,ocl‘; A Thore I mo
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Q. Then the case where the picture was taken is not a typical case of
assembled rock P—A. Those rocks right on the side there would have to be loosened
and have been loosened by blasting,

By the Chairman:
Q. That sort of stuff>—A. Yes,
Q. I am astonished that you say it would have to be blasted. It is common
earth in between?—A. Well, it would have to bs loosened ; that is the cheapest
WwaY.

By My, Gulelius:

Q. Could that stuff not be worked out of g face, one rock after another,
rolled down in there and rolled on to the stone boat, and taken out without any
shooling? There is always one loose rock in a face that you can get atP—A, Yes.

Q. And then its neighbour loosens?—A. The stuff surrounding the rock
is 8o hard that a man would move very little of it in a day picking, if he could
pick: and imagine, before these things are lossened by powder, how tightly fhey
are packed together. Men cannot get hold of them: some of them we had to blast.

- Only some of them had to be blasted>—A. Yes,

Q. The great majority of assembled rock on your district could have been
removed without blasting: is that not so?—A. No,

. Q. I say “could have been removed”: the great majority of it could have
‘been pickfd round and pried out with bars? Be candid with us?—A, A per-
centage of it,

ta(g. I am not after you: I am after the facts. I will go one step further.
Could not every yard of assembled rock that you passed on your division have
been taken out by picks and bars and derricks, without a stick of powder —A. No.

Q. Could you not remove a mass of rock less than a -cubic -yard--without - -

“~ powder -=A. Yes.

Q. Was not all assembled rock less than a cubic yard?—A. No.

Q. Tn the individual pieces?—A. No.

Q. Did you disregard your solid rock specification in rock larger than a
cubic yard?>—A. In what way?

Q. By not classifying as solid rock boulders or pieces of rock larger then a
cubic yard{-—Are they not all solid vock?—A. I do not quite eatch the idea?

Q. You are not following me—apparently unwilling—A. Well, I am de-
siring to give you everything that I poesibly can.

Every boulder rock larger than a cubic yard is eolid rock under the spe-

cification?—A. Yes.

Q. Then it necessarily follows that it is not assembled rock?—A. Well,
I am classifying it differently. I am calling it ledge and boulders. It doca not
matter to me whether the boulder is as big as the car: if it is a boulder, it is a
boulder, :
Q. Ledge and boulders are clearly distinct from assembled rock in rour
classification 7—A. The assembled rock is boulders, is it not, under a yard size.

Q. If it is over a yard it is solid rock 7—A. Yes, if that is the way you
interpret the specification. -

I want your impression of it?—A. When I go into a cut, and there

"is & mass of boulders there, independent of their size, 1 classify it as mixed ma-
terial, assembled rock, and if there were two or three boulders meaam;i:gkn yard
or over a yard, I would pick them out and set them aside as golid , to be
counted in with ledge. I would take them all in with my mixed material as as-
sembled rock. . o , A , , e

Q. If this term assembled rock had never been created, how would you
classify 8 mass of boulders and emall stones such s you have described P—A.
Boulders. :

=
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Q. You would measure those over a cubic yard?—A.  Yes.
Q. And under a cubic yard?P—A. I would follow the specification.

Q. And that would be?—A. Loose rock.

By the Chairman:

Q. Then it comes down to this: that if you have classified that material
deseribed by Mr. Gutelius to you as solid rock, it is because you were so directed
by numbers three and five; and if three and five had not beel_l in the sheet
accompanying Mr. Lumsden’s instructions, you would have classified it as loose
rock ?—A. The proportion under three feet would be loose rock and the other

solid.

By Mr. Gulelius:
Q. Was that Boucanne crossing where the tangent was on the bridge ?—A
Yes. :
Q. You are familiar with the bridge and approaches over tLe Boucanng
River?—A.Yes. :

Q. If curvature had been allowed on that bridge, could a more economical

location have heen secured?—A. 1 believe so0.

By the Chairman:
Q. You do not want to go any further?--A. I do not want to make any
suggestions.

-~ NATIONAL TRANSCONTINENTAL RAILWAY INVESTIGATING

COMMISSION.

Before George Liynch Stauaton, X.C., Chairman, and F. P. Gutelivs, C.E,,
Commissioner.

(Evidence taken on the train, on the line of the N.T.R., near Allen Siding, at
mile 41. July 13th, 1912.)

PutRR WaRREN WENTWORTH BELL, sworn

By Mr. Gutelius:

Q. Give us a short resume of your education_and esperienceP—A. I was
three years at the Royal Military College. FEarlier than that, I was educated at
Port Hope, and I was about three years with the C.P.R. on various works, the
survey from Renfrew to Parry Sound, and then on construction on the Lake Tem-
iskaming Colonization Railway. : ,

Q. As resident engineer>—A. No, I was just ordinary leveller., I was
leveller for the Kingston, Smiths Falls and Ottawa under Mr. Nash for a sam-
mer—four or five months, I do not exactly remember—and I was a year with Mr.
Leonard on the St. Lawrence and Adirondack as resident engineer, and went
out west, and eight or nine months on railway work with the Horne Payne
outfit, private syndicate, of British Columbia, and I was engaged in placer work
for a couple of years as assistant engineer, with a man named Carey, who was
doing some work for an English syndicate. I went out to Africa with the froops,
and was engaged in working under Major Hodgins for a year and -a haif or two

years, I -am not sure which, and then was employed as Superintendont of Con--

struction by the Relief Works of the Orange River Colony Government, going in
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railway construction. I also worked with the Johannesburg municipality, and for
8 contracting firm called Wills & Lyles; came out here in 1906, and have been
with the N.T.R. ever since, as resident and divisional engineer; resident engineer
since December, 1908.

Q. What Residency have you?—A. ] have division Number Two,

Q. With reference to the cut between stations 1260 and 1270, mileage 1624
—You know the cut?—A. I know the cut.

Q. That cut was classified as having 90 per cent soliq rock?P—A. Yes.

Q. From its appearance, it would seem that this solid rock must have con-
sisted of many boulders less than a cubic yard: what have you to say about that—
A, Well, it would appear so, from the appearance of the cut now; but, as I

told you, our cln.ssiﬁgatlon’in that cut was raised, and was raised on the under-

out individually, you would not have allowed as much solid rock as thig estimate
shows?—A, No, possibly not. When this cut was first classified the resident
engineer and myself thought that sixty per cent solid and forty per cent loose
would be ahout right. In my judgment, I thought as we did it, that it scemed
fair enough, but then Mr. Poulin was 8 man of considerable experience, probably
far more experience than I had: a). » he was my superior, and, naturally, T was
willing to bow to his judgment, especially, as I say, the Grand Trunk enginevr,
I am practically positive, agreed with him to that classification, and I changed
the classification, under the direction of M, Poulin, from sixty to ninety per

. cent solid.

By the Ch‘airman :

Q. Had you any reason to change your own opinion from what you saw at
any time throughout the work in that cut?—A. Well, there Was-not-a great deal

~—remaining: thers was not’ much room for change in opinion: there was not at

any time, from that time on, a great mass of material to come out,
Then you simply deferred to your superior’s judgment ?—A. Yes, pretty
well, ‘

By Mr. Gutelius:

Q. With reference to the cut at mile 26, was that cut classificd in the same
nanner as the one you have just described P—A. Well, no, I should not say so, This
cut in question here was classified, as nearly as possible, the amount of boulders;
first we practically came to the conclusion that it wag pretty nearly impossible to

keep track of the boulders, to accurately measure them as they were shot out. In . . .-

the coyoting and blasting there were 71s broken and some blown out, and it was
Fretty hard, after that mass was lying -+ “here, to measure up the bunlders. The
boulders in s certain porticn of it were -neasured, and two or thiee times I believe
this was done, and that Proportion of rock was taken ag going through the cut,

measured 7—A. = Well, it is pretty hard fo say that. -
Q. Do you feel that that 1s about right?—A, My opinion is that that
cut is correctly classified. I do not think that there s t0o much rock in it.
I refer to 29.1. The impression which I received in looking over that

whole of the west end of that ent consisted of. masses of boulders, small boulders,
and, further that in many places those boulders wero- Practically tied-together with

what was 8lmost cemented gravel. It was very hard to take out. Pogsibly many
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those boulders might messure a foot, but under the interpretations that we
give %Beeen accuebomedg to es regards that loose rock classification, I hold that I
was perfectly justifiable in returning tlat as lcose rock.

Q. But you think that a trench six feet deep on the high side of that cut
would expose the class of loose rock that you have described ?—A. Down the face

f the cut?
° Q. Back from it, on the sideP—A. Do you mean froia the top of the face
down, and trench up the cut? ) )

Q. Yes~—~A. I would prefer to see it tested parallel with tho cut.

Q. Answer it in a general way: six feet in?—A., I would prefer the test
to be more thorough than that. Do I understand you that that trench starts at
the top and going down the face of the cut?

. Yes, and six feet in. Should that expose this class of material?—A.
1 should think that would show up considerable. I further think that a test
parallel to that existing cut would be a fairer test and would tend to show up the
material the cut is composed of better.

Q. It is proposed that yov, with Mr. Aldred, make a test of that portion
of the cut, using both of these methods?—A. Those methods only—just con-
fining ourselves to those methods? _

Q. 1 do not care. I want Mr. Aldred to say that he concurs, or that he
does not, a3 a result of actual working on the job?—A. Yes.

By the Chairman:

Q. I understood that you made the classification of stones which were smaller
than & foot becauso they were lying in masses. 1 want to see if I understand you
correctly? State it in your own way?—A. If X found, as T said to Mr. Gutelius,
the boulders were, many of them, 18 inches through, end some of them two feet,

and others smaller, from seven and eight to ten inches up, and they were lying
together, it was impracticable to do anything else with thens, in my opinion, but
_-hand them in ss loose.vock.. . = ____ . : S

Q. Did you do that in your own discretion, or under any instructions that
you got? Were you acting on your own judgment, or were you endeavoring to
follow any instructions that had been given to you outside of the specification P—A.
Well, I cannot remember any definite instructions. My idea about that was that it
wag impossible to plough that material, it was loose rock.

By Mr. Gulslius:
Q. Under the specifications #—A. Yes.

By the Chairman:

Q. If you had a collection of stones which were, half of them, less than a foot,
and half of them more than a foot, would you classify all those as loose rock
because you could not plough them?—A, I think so.

Q. What do you make of the specification which says in 35, “All large stones
and boulders measuring more than a cubic foot and less thar one cubic yard shall
be classified as loose rock ”? and then, second, “ All loose rock, whether in situ or
otherwise, which may be removed by hand, pick or bar”: how do you read those
two statements in 357—A. Well, I'read it this way: I real it practically there as
it is written, it seems to me.

. Q. Take each one by itself—A. “All large stones measuring more than a
cubic foot and less than one cubic yard”—those are measured stones.

Q. Those aro stones that are to be measuredP—A. Yes—all loose rock,
whether in gitu or otherwise. .

.y . @ What Qo you call that?—A. I think T would be justified in calling that,
if that came in such shaé)e that it could not be ploughed, I would-be —justiged in
calling material of that description loose rock and clessifying it as such. '




INVESTIGATING COMMISgION 24
SESOIONAL PAPER No, 123

Q. Where does it say that it is to be ploughed at all? T'hat is the trouble
I have?—A. ~Where does it say it is not to be ploughed ? .

Q. But where does it gay it is to be Ploughed? Do you read the statement
“all lurge stones and boulders that cannot be ploughed” as one? Do you think
the man who drafted this meant that?—A. 1f he did not he should have altered it,

Do you think he didp—A. Certainly, by the way he haa written it
1 understand you, first, that you consider that the plough test applies
to stonesP—A. I think I am Justified from this specification,

Q. I want to find out?—A, 7 think I am justified in saying yes.

Q. I want to find out how You were informed when you made your ¢lasgifi-
cation. Then you think that your first enquiry would be to seo whether these
stones and boulders could he ploughed 2—A, No, not of Decessity.  For instance,
if they were seattered through there—

Take stones and boulders the plough test applies to stones and boul-
ders?—A. What is your question?

Q. I ask you if You consider that the plough test applies to stones and
boulders under your construction of scction 357—A. Well, ‘no, but I cannot
Imagine—

Q. Do not depart from it: let us stick to that. You do not consider it ap-
plies to stones and boulders ?—A. Not under all circumstances,

Q. Do you think it applies to stones and houlders under any circumstanceg ?—
A. 1 think 50, yes.

Q. Tell me where it applies?—A. There is bound to be a certain amount of
material connecting those stones and boulders, :

It is not the material we are talking about; it is the stones and boul-
ders?—A. I am explaining why I think that the plough test would apply to
stones and boulders, and under these conditions. .

Q. I thought the stones and boulders had to be measured and not ploughed ?—
A. 11 these stones and boulders are lying co thickly that it is practically impossible
to measure them, and yet they cannot be ploughed-—1 took that position, that that
was loose rock.

Q. Would you call a boulder loose rock ?—A, Certainly,

. Q. You would nnder the definition, but stones and boulders in a pile, with no
Pi;rth in them at all, because they are so thick—A. I have not seen any case like
that. '

Q. Tsit not the earth that is to be ploughed and not the stones and boulders?
Is it not the most elementary reading of that section that ‘boulders are not to be
measured ?—A. No, I do not see that,

Q. I take it that T am not stating unfairly that you think the plough test
does, in some cireumstances, apply to stones and boulders?—A._ To stoney ground.

- I am not talking about stoney ground: I am speaking of stones and
boulders?—A. I wag trying to say I thought it applied to stoney ground.

Q. But you do nof think it applies to stones and boulders?.—A., Naturally,
if the boulders were so scattered vou could measure them; you would do 80,

8 y can yon not measure them P—A. , There are too many of them.

Q. It would take you too long?—A. You could not do it. :

Q. It would take you too long?—A. . You would have to be stopping the
work: you eould not go on with the work: there weuld be nothing done in that

cut. :
Q. You mean it would take too Jong a time?—A. T do not mean it “would
take up too much of my time, but it would take up 0o much of the. cut’s time,
" Q. It would stop the work—-A., Yes,
. Q. Do you not think that there is a difference between loose rock and
stones and bouldersP—A, “Certainly, - -~ : 7
Q. Bpoken of in that sentence?—A, . Well, it is -pretty hard to say what
“the man who wrote that had in his head,
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Q. In your head, is it not clear he meant——p—A, I am " pretty well
i that clause. .
trying mézv:)ydid you go by that clause? I will not ask you {3 construe it,”bpt
did you, in your work, make any distinction between the words “loose rock ” in
that paragraph, and “stones and boulders ?’—A. No, I do not think I did,

Then you did put in rock which was made up of_atone_s sr?aller than a
foot as loose rock ?—A. Yes, where they came in conjunction with iarger stones,
8o that the whole was impracticable to be moved if the plough test had been
-applied.

PP Q. On your whole territory is ‘here any cemented gravel?—A., No, not
that I know of, not what I would ‘call yeal cemented gravel. The nearest aporoach
to it was patches of very very hard ruaterial in a cut. A

Q. Ie there any indurated clay?—A. No, not that I know of,

Q. No clay in this country at all?—A, There may be patches; certainly
no indurated clay on this work. ‘

Q. Al the material which we see in this right of way is either stone or sand,
is it not?—A. Yes ; there is gravel.

Stone, sand or gravel?—A. T do not know of any clay,

By Mr, Qutelius:

Was some common excavation —A,

Q. T would ask you, with Mr, Ald;ed, to go into that classification again
and, between you, give us a re-classification ?—A. Yes.

N

(N.T.R. INVESTIGATING COMMISSION: EVIDENCE TAKEN ON
TRAIN, JULY 13th, 1912.)
. H. N. Bucke, sworn:

By Mr. Guteliug:

Q. How old are you?—A. Thirty-three, ‘

Q. Where were you educated ?—A. At London and Kingston, Royal Military
College at Kingsion, '

Q. What experience have you had in construction work, shovtly?—A, X was
instrument man and resident engineer on the Cape Breton road for six and three
months; at Sydney on waterworks business for seven months, and I have had about
four years’ experience on the Transcontinentsl, ’

Q. What position ?—A. Construction,

Q. What positions did you £ill on the Transcontinental P—A, I was resident
engineer for a year and division engineer for three years,

Prior to your becoming resident engineer, did you ever have g position
where you interpreted specifications for grading P—A, Yes,
What railway work A On the Cape Breton road.

Q. What classifications dig they use on the Cape Breton road?—A. Solid

rock, looge tock and common excavation, '

- Was it quite similar to the one you have been working on here?—A.
Yes, it was. ‘

Q. Justina general way?—A.. _Yes,-the\sameronrthe'waterworks."’ e

fot
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By the Chairman :
Q. What waterworks P—A, Pipe line anq construction work,
By Mr. Gutelius:
Q. Whero does your division begin?—A, At mile 40. =
. ferring to the first cut at mile 40.1, in looking over that cut, it was
pointed out that there wag Some common exeavation in the cut, although none hag
appeared on the progress estimates, - Do you remember the case?—A. Yes,
., And ip discussing it, you thought there was g Portion of common exeaya-
tion there?—A, Yes, small pockets,
A % ~ And that you would rectify the classification in that Tespect; is that right?
. Yes. :
Q. And similar cuts in that vicinity where the same character of materig]
exists you would treat in the same way?—A, Yes,

On the banks or on top of the cutting at 47.1 4 quantity of wasted
material wag noticed, and yon advised me that Jou were meaguring that up, and
deducting it as wasie from the solid rock?—A. “Yes

Q. In the cut at mile 62.5, the record ghows that of the 22,600 yards of
solid rock that there Was some 6,700 yards of overbreak; can you verify those
figures ?—A, Yes, I have it here, ) .

Q. First, take the overbreak at 51.4 ; the overbreak jn that cut amounted to
how much?-.A, 54 per cent. The inside quantities are 5918 and the inside 3189,
Q. Where was that material used ?--X. Is was uged in fill 678 to 585,

a8 any of it taken west?—A. No, there was none taken west,

Q. So that none of that cut was wasteq P—A. There wag part of the west
end taken, that yellow on the profile, it was mostly all hauled east; there was g
small portion of it hauled weat. There are the two colors in the cut east and west
of that rock fill, Tt wase Practically all hauled egst,

Q. Was there ang waste in any of the cuttings mile 51 to mile 52, T mean
dnmpe along the trac
maserial there, The dumps are very wide., The dump at 578 to 585 ig wide.

By the Chairman :
You mesn the grade was very wide7—A. Yes,
By Mr. Quielius: R .

Q. Why was not that extra material used in the big fill at mile 52 —A, It
w48 & very long haul. The work was started from both places at once, and it wes
& case of time getting Heathcote Lake filled. All that work Was going on at once,
and they worked at both ends, .

Aud to gain time you wested ; have you any idsa of the material?—A, It

was Go;midered that that bank woulg g0 down considerahly, I considered that the

- bank at 578 to 585 was soft and- the lake would go down considerably,

Q. But this did not happen?—A, No. : :

Q. So that you had an excess of material there?—A. We had an excess of
material there, - v ‘

- Q. That excess of material was wasted ?—A, Wag wasted, yes,

Q. And the same a plied to the next three cuts?—A. No, the next three
cuts were taken into the fll. . . . . -

Q. You got those ‘nto the fillP—A. Yes; it was 8180 a case of timg as well
48 that bank I speak of, .

If the excavation for the cut at 588 had been delayed until the other
four cuts were completed, you could have taken all of that material into the fill at
milelige 522—A, Yes. o ,

Q:-  That, however, would have delayed the work a couple of weeks?—A. Tt
would have delayed it more than
~weli, say, four months,

- of wasted material P—A. ~Yes, there-is-a - lot of excess = -

that; it would have delayed it fivé or six monthe - - -}

"wi}
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Q. So that is the reason why yon wasted that material instead of taking it
down into the fill which was made up largely of rock borrow ?—A. Yes. .

Q. To waste that material was an unusual‘thm.g on the part of the division
engineer. What autliority did you have for doing it?—A, Autiority from the
district enginecr,

Q. T%le late Mr. Poulin?—A. Yes. . ) . ) _

Q. TIn the matter of location on your division, did you have any discretion
in connection with location?—A. No, I arrived there after the work had heen

up.
openad' 'Il)‘nrn to mile 52 and 53; it is suggested that a mcmentum grade be placed
between these two points, whereby the cut at mile 53 would be redueed to practically
nil. Suppose a one per cent grade had been introduce(} there instead of six-tenthe,
beginning on the fill below, would a considerable gaving have been effected 7—A.
Yes, I think it would. T would have to figure it out. You mean by starting the
grade here? (Indicating.) .

Q. Yes?—A. Yes, there would have been a saving effected.

Q. But you were limited to the six-tenths, which was the approved profile ?
—A. Yes. ‘

Q. Were momentnum or velocity grades discussed at all, as far as you were
concerned?—A. They were discussed some five years ago, or six years ago, in
location. T wrote asking permission if T counld use velocity grades, and it was dis-
cussed at Ottawa, and I got instructions not to use them.

By the Chairman

Q. From whom?—A, Major Hodgins was district engineer at the time,
Q. Ts this the district ‘which his examination was about?—A. Yes, this
district. -

By Mr. Gutelius:

Q. You advised me in conversation to-day that where the overbreak was less
than 25 per cent on the quantities inside slope stakes, that you passed it without
any special atlention, on account of the fact that the district engineer’s office and
the Grand Trunk Pacific engineer would be satisfied, so long as it did not exceed
25 per cent?—A. Yes.

Q. Was there any of this diseassion in writing?—A. o, )

Q. At mile 64.3 the cutting contains 10,600 yards of solid rock and -about
1,200 yards of loose rc-k. Can you tell me how much overbreak there was in that
cutting >—The station is about 323 ?—A. Station 317 to 328, '

Yes?—A. 22 per cent overbreak, : .

Q. There was 22 per cent overbreak paid for in your progress estimate as
eolid rock excavation?—A. Yes,

Q. Plus overhaul, if ang?—A. Yes,

Q. T have a memorandum here, “It would seem that the overbreak should
have been psid for at its equivalent in train fill, on account of its having been used
in a fill where rock borrow was not necessary.”  Why did you not give them train
il for it?—A, They cannot take g rock cut to stand at the sections, and I was

given to understand it was all right to allow a certain percentage, as I gaid, 25 per
cent in a rock cutting, - .

Q 1f that ruling had never been given to you, and );ou had been ﬁoiking
on-this specification, and your general knowledge as an engineer, would you have

made any change in that method of classification P—A. Yes, I think I would.

fied it as train fill, allowing ten and fifteen per cent, unless the specifications read
that there was no o
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-in your estimates?—A, This question of ovg;h:qgk,,yyas__taken,uprwith the Qrand
Trunk. engineers and our owp ‘engineers, and decided op the way it was, It has
been a debated question ever since the work was started here,

Q._ That is the reason for your not having classifieq any of it as loose rock?
—A. Yes, following the instructions,

Aside from the instructions of these engineers, was there any material
in those cuttings which you classified as soliq rock which was broken up small
enough to be loose rock?—A.  Apart from that? ,

Yes, apart from their discussion —A, Tt was discussed generally; dif-
ferent cuts were gone over,

Q It you iad followed the specifications which require that materigl be
classified as it is found in the cut after the shot, would you not have found some
loose rock in the overbreak /—A, Certainly, '

hen, if you were hewing to the line, you would have been compelled to
give some loose rock in this overbreak ?—A Yes.

Q. And the only reason you did not do it was becauss of the discussions and
the instructiong?—A. Yes.

Where does your division terminate ?—A. At mile 78,

" By the Chairman ;

Q. At mile 42,95 it struck me thet there was too much solid rock allowed there.
I asked you if You had measured it, ang I think you told me that you had. Did you
lean you had measured it yourself?—A. It had been measured by the boulder
measurer. .

Q. Explain what you mean by that?—A. There are boulder measurers put
on the work under ¢ach resident engincer, to measure this rock,

Q. And they made the meaguren ent —A., Yeg, : .

Q. And returned it to you?—A. They returned it to the resident angineer,
but I checked it up and was responsit le for such rock as had gone in as such.

Q. Right there, there are two ditches on the north side?—~A. That ig at
station ¢5?

Q. Idonot know_ the station, but it is mileage 42,95, There are two excava. - - . . .

tions which look like ditches; one is a ditch and the other is a borrow ?—A.  Yes.

. ty did you not use the waste from the ditch instead of making an extra
borrow there?—A." I diq not consider that it Was good practice to make muskeg
dumps. ‘

in the division, but it was before my time, :
Q. Since you came you have excavated muskeg, and not used it?—A, Yes.
Q. At mileage 44.4 there is a ditch. What did you allow that ditch at?
There is a big stone in the middle of 1t?P—A. That ditch is under construction

A. It is a ditch with 8 stone sticking up?

Yes.—A. That ditch is under construction,

Q. Tt has not been estimated let ; there was a big stone in the middle of it?
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Q. At 45.9 there is a lot of overbreak, and you say it was equalized in the
return; what did you mean by that?—A. I do not understand you.

Q. I made s note that you said to Mr. Devenish, ‘1t is equalized in the
return”. What did you do at 45.0 there?—A. These culs are taken out and put
both ways in the muskeg, to make dumps. i -

Q. Explain that?—A. There was 2,000 cubic yards taken from the over-
break and returned as 3,000 yards of train fill.

By Mr. Guielius: -

Q. For the reason that the overbreak expands and is equal to that amount
of irain fill?—A. Yes.

By the Chairman:

Q. At 46.1 mileage you returned this all as solid, and there is 47 per cent
overbreak?7—A. It was considered to be all necessary in the fills; there was soft
muskeg fills on each side of the cut.

Q. I understand that, under those conditions, you should measure it as it
lies in the cut, after the shooting?—A. It was considered in this case that it was
the best material to make those fills, and looked at as rock borrow.

Q. Do you consider that it was necessary to use rock in that place?—A. Yes,
I think that is the best material to make those fills with.

Q. It did not all go into that fill to the east, did it?—A. No.

. Did you not waste some of it?—A. No, it was all put in the bank.

Q. Should it be called solid where it was put? Should it not be measured
as it fell into the cut after the shot?—A. There were soft muskeg fills on each -
side of it where this rock went in, and I consider rock would make a much better
fill than muskeg or anything else, ’

Q. Am I correct in my understanding that, following your instructions, that
overbreak used in any fill was measured as solid rock?—A.  Not in all cases; there
are some cases where it has been deducted.

Q. No, I say, “used in any fill ”; is it measured as solid rock?—A. It is
measured as solid rock in a great many fills.

Q. Irrespective of whether it was necessary to use rock in that fill?—A, No.
The fill was always considered, whether it was necessary to fill it with rock, or
whether it would be filled with other material.

Q. 1f ycu used in a fill where it was not necessary to uee rock, how did you
measure it?—A. It was measured as solid rock and in some cases train fill—
deducted and returned as train fill.

Q. 1t is shown on the return whether it was medsured as train fill or mea-
sured as solid rock?—A. Yes. T

Q. Do you say that in some cases where it was not necessary to use rock, you
measured it as solid rock?—A. Yes,

Q. Now at 47.1, I understood you to say that where there was 32,700 ‘solid
rock you treat it as a rock borrow pit because you had instructions before the rock
was taken out, that instructions received from the district office advised the con-
tractor that it would be so treated 7—A. Yes, the district office.

Q. Have you ever had any experience on other railways where such 3 practice
was followed?—A. No, I have not had ‘any experience, but I know it to be the
case. . ' : ‘

Q. But it is only, is it not, the practice on other railways to allow such rock
85 solid borrow where it is arranged with the contractor, before he takes the
material out?—A. 1 believe it to be the case.

Q. But you personally have not had any actusl experience of that?—A. Not
off this road, no. .
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Q. Was there any other place in your division where that was done?—A.
Where there was rock borrow used, do you mean?

Q. Yes?—A. Yes. :
Q. Rock borrow taken out of the cut?—A. Yes; the lake fill at 40.9, there

was rock borrow; there was a considerable quantity borrowed, besides what came
from the cut, and also at Heathcote Lake.

Q. At mileage 47.9 the overbreak is all returned as solid rock. Was it used

where train fill would do? Station 402 to 4087—A. Rock- borrow was the best

‘thing to fill it with,
* Q. Would not train fill have done?—A. Yes.
Q. Rock borrow is always best for fill?7—A. Yes.
Q. 1t is better than anything?—A. Yes.
A Q.N But it is not always necessary to use rock borrow where it is expensive?
—A. No.

Q. Ts there not a large amount of waste dumped on top of the bank there?—
A. T do not remember,

Q. Ts there a large dump of rock near by there?—A. Yes, it is cut 8; it is
at 48.7,

Q. There is a large dun:p there; was there any deduction made for that?—A.
Yea. There is the 400 cubic yards.

Q.d Did you allow him anything for that 400 yards?P—A. No, that was
deducted.

Q. At 50.2 mileage; just before this cut there is a very wide fill. You
agreed with me that it was too wide. Did you make any deduction for that waste
there?—A. No.

Q. Why not?—A. It was used for lake fil}-in this place. It was thought
that it would go down some, and that the width of fill would receive the train fill
and hallast. Tt did go down a little.

Q. Did it go down since?—A. No, it has nov gone down; it went down a
little on construction, but it has not gone down since.

Q. 51.1 is all returned as solid; this was put into the waste fill and is very
wide. Are you not over generous there in your allowances?—A. That cut was
hauled both ways. » .

Q. You have 3,100 hauled the other way; but is it not too much in there?—

A. Yes, it is a Very wide bank; that is another case of where it was expected to
go down considerably, another lake fill.

By Mr. Qutelius:

Q. Was this extra wide filling at the points just mentioned made with your
knowledge and consent?—A. Not altogether, no.

Q. The contractors made the fill and you thought possibly it would settle and
let it go?—A. No, I did not. It was taken up with the inspecting engineer going
there, and he said it would be advisable to put in wide banks at thece places.

Q. You had them made wide under instructions from superior officers?—A.
Yes, ‘

Q. Who were they?—A. Mr. Poulin was district engineer.

Q. And who was the inspecting engineer to whom you refer?—A. Mr,
Balkam, and the Grand Trunk engineers. t.

Q. Who were they?—A. Mr. Heman and Mr. Featherstonehaugh, M. .
Heman was at one time and Mr. Featherstonehaugh replaced him. _

Q. You are quite sure the Grand Trunk engincers and inspecting engineer

asked you to make those banks as wide as that>—A. Yes, it wae agreed upon to
do that. .
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By the Chairman ; :

Q. At 52.50, 6,200 yards all returned; is this not very wide too?—A, Yes.

Q. More than appears to be necessary?—A. Yes. The material was wasted
from this cut in order to get it out in time,

Q. Did you say instructions were given by the Grand Trunk engineers ?—A,
They were not instructions from the Grand Trunk engineer; it was instructions
from the district engineer which were agreed upon by the Grand Trunk engincer;
they were all going over the line together.

Q. You did not receive instructions direct from him, although you know he
agreed with the district engincer?—A. Yes, I know he was agreeable. The waste
at this place you speak of is mostly clay. It is congidered of no use to fill the
Heathcote Lake fill.

Q. At 55.9 there is about 43 per cent of this in as solid, is there not?—A.
There is 5,677 yards of solid and 458 yards of loose.

Q. 1t is all allowed as solid, is it not ?—A. No, there is 458 yards of loose,
But all the overbreak is allowed as solid, is it not?>—A. Yes.

Why did you do that>—A. It was needed to make the fil,

The iill need not necessarily be rock, need it?—A., No, not necessarily.
1t was just for the same reasons that you gave before?—A. Yes,

- You have a place where you have, at 67 -50, widened the cut for drainage
purposes “—A., Yes. -

Q. How wide did you make the cut?~-A. An extra two feet, if T remember,
were taken off for drainage. .

Q. On both sides?—A. No, on the south side. I could tell you better with
the cross-sections. :

Q. There is a ditch on both sides, though?—A. Yes,

Q. You have put the track in the centrs?—A. Yes.

Q. If you did not need to widen it on both sides, why did you widen it on
either?—A. " Tt is a very wet cut; from station 492 there was the drainage came
in, and it was widened fo look after this drainage.

Q. Why did you not turn the drain and have it only on one side?—A.
Because the drainage came in in the middle of the cut at station 492, and it was
to enable us to carry this water, this outside drainage, off, that the ditch was put in.

Q. Why were there two ditches put in the cut?—A. It was necessary  to
drain the cuf. ‘

Q. Could you not have crossed over and drained in?—A. It would not draiu
the cut as well,

You eay it was coming in on both sides ?—A. No, I say that on one side
the drainage was coming in at station 492. This was extra drainage, apart from
the cut drainage.

Q. You say in any event you wounld put the drainage on both sides?—A.
Yes, according fo specifications.

.. Q. Then you widened it and made the ditch bigger?>—A. Made a larger
ditch on the south side to look after outside drainage; it was a small brook coming
(x]n.- It was a long cut, and from the centre of the cut down. it was widened for

rainage, ;

Q. You only widened it about two feet?—A. About two feet.

How much is the overbreak there then ?—A. The overbreak is not worked
out. There is 14,450 yards inside slope stakes, and 6,286 outside of slope stakes.

Q. Is there any unnecessary overbreak in that cut?—A. Very little.

Did you deduct any?—A., No, very little, if any.

. . Q. At mileage 72 you say you widened it for drainage; my note is there
18 too much loose here, and there is & great amount wasted on the side dumps, Why
is it widened on both sides? In the first place, how much loose is there—A. 27,447
yards of solid and 11,280 of loose and 11,410 of common.
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Q. I thought there was too much loose ther
mon. Did you cross-section that?—A. Yes, the

e and it should have been com-
Were you with him?—4. No, T was not
it. ‘ ‘

esident engineer di
with him when he cross-sectioned

. Q. How did you arrive at your figures?—A, B
tion. T also checked the eross-sections up afterwards,

. The resident engineer did it, and you checked up his cross-section ?—-A.
es.

-Q. - That is the ordinary practice—~A. Yes,
Q. But he did cross-scction itP—A, Ve,

Q. There is a great amount wasted on side dumps?—A. There s a lot of
material wasted there, '

. _Did you make any deductions there?—A. No. There is both common,
looge and solid wasted there,

Q. Was there any train haul in that vicinity at all?—A, No.

Q. You had no use for it then, had you?—A. No,

Q. . Did you widen it on both sides, or how much ?—A. My remembrance is
that it is just widened on the south side.

Q. How much have You widened it?—A.- We put a ditch in there three or
four fect at the bottom.

Q. And how much js the excavation there outside the stakes?—A. T could
not tell you that,

y taking notes and classifica-

. You have not a memoranduts?—A, No, not here. I could get it for
you oft the cross-scetions,

. Q. T have got down here—I may be wrong about it—within two miles I have
got train haul; is that too far away?’—A. Yes,
Q. Too far to haul tha} stuft ?—A., Yes,

Q. What would the charge be for train haul there?—A

'

. Well, your material
Q. So that it would cost you about 80 cents to haul it dow;

wn there; it would
cost you nearly a dollar?—A. Tt would cost $1,01,

Q._ But it wonld not cost you that if it was taken down there for train haui?
—A. It could not be used ag train haul, becau

se they could not work the shovel in
that cut.

Q. That material was wasted. In Mmany cases you carried similar material
out by train and put it into fills, did you not?—A. TNo.

Q. You took out rock and put it into ill?—A. No, nov by train,
How was it taken out?—A., ‘Horses, cara and stone boat,

Q. You did not put any of that on the train?—A. No,

Q. 1t is carried ont.on the donkey carsP—A. Yes, and light rails.

Q. 76.€; what did you do there?—A, In the fill?

Q. No, there is & rock borrow; station 980 my note is that you said there
was 10,000 yards required. I queried that. I do not know whether I am correct .
in that or rot?—A. I do not remember saying it, but rock was required to fill the
lake fiil eeet of that point.

Q. How much rock borrow did you take out there >—A. About 10,000 yards;-
9,700, to be exact, :

Q. There is a lot of that piled up on the hill on the south side wasted there
that is the place”—A. That is to be measured. '

Q. You did not deduct that?—A. No, it was not deducted.
Q. Mileage 77 to 77.05; I have g note, great amount of waste rock piled up
botl sider. Perhaps this is what Mr. Guteliu

8 asked you to measure. I understood
from-you that you were instructed to waste this, in order to save time ?—A._ ‘Yeés.' _

14 was done to expedite the work, to save time, Lo
You were instructed to waste this?—A., Yes, I
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Q. Otherwige, it could have been used in that fill at 78?—A., Yes, with
a long haul, -

Q. 1t would not have been very long?—A. I am not sure how far they can
make a contract to haul material.

. Anybody can make that up from the profile?—A. They could have filled

it with a long haul. )

Q. Whether or not it would have paid you are not prepared to eay at the
moment ?—A. No.

NATIONAL TRANSCONTINENTAL INVESTIGATING COMMISSION.

Georee LyNcH-STAUNTON, K.C., Chairman,
F. P. Gurerius, C.E., Commissioner.

Parent, August 15th, 1912,
(Evidence taken on train.)

AraN TIMBRELL, sworn:

By the Chairman:

What is your age?—A. 1 am thirty-five.
You ave a practising civil engincer ?—A. Yes,
Educated where?—A. At the Blundell Schos), in England.
What is your position now?—A. I am division engineer on Division 11.
. You have been practising your profession for how many years?—A. Well,
I was surveying in the Old Country, and mining engineer.
Q. How long have you been practising your profession as a civil engineer, in
connection with railway work?—A, Since I have been on the Transcontinental.
Q. This is your first?—A. Yes.
Q. Then on the Transcontinental you acquired all your experience in classi-
fication P—A. Yes, : ) :
Q. When were you first engaged on the NT.R.?—A, Tt was March or April,
1905, I am not quite sure.
. And in what capacity?~—A. Topographer.
And you continued as topographer for how long?—A. Up to November,
That was the month Mr. Grant was made assistant engineer.
You can say for several months?—A. Yes,
Q. Then you were advanced, were you?—A. I was made draftaman.
Q. And from that?—A. I was instrument man with another party.
Q. That was in location?—A. Location on survey.
Q. After that?—A. Then I was instrument 1nan on Residency 26 fo. about
three menths.
Q. In what district?—A. The same district, La Tuque.
Q. So that you have been continuously engaged, in one capacity or another,
upon the part of the line between Quebec and Parent?—A. No, beyond Parent.
Q. - Quebec and Lake Nipigon?—A. Ob, yes, that covers it, the north section
of the district. - a

Q. After you were instrument man,rwh'at did you become?—A. Resident
engineer on 28,

Q. On Residency 28. in what district?—A, District B.

Q. Whose contract?—A, Hogan and Macdonell, I guess it was.
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Q. Contract number what?—A. 10, I think it is,

Q. -With headquarters where?-—-A. At Ludgerncel. That is mile 142 or 141,

Q. How large was your residency?—A. About nine miles; it may have been
nine and a quarter, or something around there,

Q. When were you on that residency? Over what period ?—A. It was either
April or May, 1907, till abont the same month in 1908.
dstrqat And after that?—A. Then I was moved up to Residency 31 in the same
istriot,

- Q. -And after that?—A, Then I was moved up to Residency 31 in the same
district; it is contract 11, :

Q. Whose contract was that?~—A. GQrand Trunk Pacific,

Q. Did they do the work themselves?—A. No, no, Macdonell & O’Brien
were doing it. '

Q. At what mileage was your headquarters?—A. 170,

Q. You continued there for how long?—A. I wes there for a year—cl,
over a year: from May, 1908, till Christmas, 1909.

Q, You were there until when?—A. It was the Christmas of that year,
1909, I think.

Q. After that what did you do?—A. T moved up to this residency, Resi-
dency 39.

Q. On what contract?—A. T think it is 12.

Q. Have you, then, been resident engineer on these three residencies during
all the time you have spoken of 7—A. I have.

Q. Ang, as such, your duties were to do what?—A. T'o see that the work was
dongd properly, classifying under the division engineer’s orders—not his orders
exactly. :

Q. His supervision?—A. Yes.

Q. Did you receive any copy of the contractor’s contract for the particular
residericy in which you were from time to time?—A. The general specifications.

Q. No, the contract?—A., That includes the contract.

G. You did receive the book which included the contrsct and general gpecifica-
tions?—A. Exa:tly. .

Did you make yourself familiar with them?—A. I did.

Q. Before you commenced your work on your Residency 28, did you read
the specification for classification?—A. Yes, sir.

~ Q. Of excavated material?—A. Yes.

Q. And did you consider that you understood it?-—A. Yes.—well, it took
me some little time to understand it.

Q. Did you consider that you mastered it then' to your own satisfaction ?—
A. We had some trouble with the meaning of the terms when we first started—
the meaning of the terms in the specification for solid rock.

Q. In the firet place, the specification for solid rock excavation is paragraph
No. 34, and is as follows:— Solid rock excavation will include all rock found in
ledges or masses or more than one cubic yard, which in the judgment of the engi- -
neer, may be best removed by blasting ”. “Had you any difficulty in understanding
the meaning of that?—A. There was some slight difficulty in the matter of the
masses. :

You had difficulty in understanding what the meaning of “ all rock found
in ‘masses or more than one cubic yard ” was?—-A. Certainly.
Q. You mean certainly you had?—A. Yes. .
Q. What was the difficulty you found there?—A. Well, when we first started

Q._ T am speaking of reading them? What did you find difficult about that?
—A. What “masses of rock” meant, whether it was a masa or rock as rock,
or whether it was that other material with that rock made a mass.

in—
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Q. What is there to make you conclude 1t means anything more than rock
in masses>—A. It says rock excavation, i ) ;

Q. Were you told you ought to read in the caption to that, “solid rock
excavation ”?—A. Ol, no, we were not told that we should,

Q. Why should you read it?—A. It seems plain in there; it says ““ rock
excavation ”, :

Q. It docs not say anything about rock excavation ?—A. On the heading it
calls it “solid rock excavation .

Q. That would not mislead you; that meant the excavation of solid rock, did
it not>—A.- It might mean-that, but then it sayg—= -

Q. Take onc thing at a time. I do not want to catch you, but I want you to
explain the meaning, and you say the heading gave you some trouble. The headin
has the three words, “ Solid rock excavation . To your mind, I should think, as
to any other person’s mind, not reading any further, that meant the excavation
of solid rock?>—A. Yes. :

Q. And nothing more?—-A, Nothing more.

Q. So that, so far, it was perfectly clear.—A. Yes,

Q. That would not confuse any enginenr, I should think, would it?—A., No.

Q. Then we come to the words that you mentioned first, “ All rock found in
masses ”—1 am leaving out, for the moment, ledges— All rock found in masses ”;
did you think that meant something else found in masses than rock ? If you did,
say s0?—A. I certainly did.

Q. You thought it meant what?—A. I thought it meant rocks—I do not
know how to explain it very well.

Q. Explain what impression it left on your mind?—A. Well, it mentions’
rock in ledges and it mentions rock in boulders, .

. No, excuse me, it does not mention rock in boulders?—A. No ; it is
pretty hard to explain what it meant.

Q. You had had no experience before in classification?—A. No. -
\ 3 And you say that that expression left a confused impression on your mind?
A, Yes. _

Q. And what did you think you should classify under it?—A, I primarily
thought that it meant just solid rock; 1 primarily thought that.

Did any outside influence—I do not mean improper influence—or argu-
ment lead you fo think it meant anything else?—-A. “We discussed it with the
division engineer, and, to the best of my recollection—I may be mistaken on that
—1I think he said that it meant masses of rock. I do not know that it was cemented
together, but masses of rock. That is the best of my recollection. I would not be
sure of that, . : '

Q. Who was that gentleman ?—A. That was Mr. Bourgois.

Benjamin Bourgois?—A. Yes,

Q. He did not tell you it meant anything more than rock, so far as you
have informed me at present?—A. It meant masses of ‘boulders; that is what he
instructed me, as far as 1 recollect; that is, more than-one rock. .

Q. Is that all the information he gave you?—A. It is so long ago that I
really could not recollect what he did say. .

I% That is the impression you have, but you would not like to say defloitely 7—

0. :

Q. Then before you got any other instructions, or any other enlightenntent,
as to the meaning of this phrase, did you commence to classify itP—A, Yes, 1
believe so. .

Q. Will you be kind enough to tell me how you commenced classifying under
the heading, “'Solid rock excavation ? ?—A, Welf; we measured all the— .

8ay what you did 7—A. Well, I did. T measured the ledge rock and the

blf boulders—no, we did not measure the big boulders on that St. Maurice side
hill cute—we could not do it,
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Q. Tell me what K'ou did, and I will gsk the reasons afterwards>—y\ We
5, and we estimated, as far gg we could, stone by stone,
the amount of boulders that were on those St, Maurice side hill cuts,
© Q. When you 58y you estimated the boulders, I understand from that that
you counted the boulders?—4, As near a3 we could get them, roughly,

And among those boulders dig you count any boulders which, in your
judgment, should not pass for a cubic yard or more?~-A. e took no boulders
that were, as far as 1 could judge, less than g cubic yard, or thereabouts,

Q. Less than about a cubic yard P-4, Yes, thereabouts, )

Q. So that you professed to only include in those - boulders siich as you
thought -would fairly coine within the description of g boulder which Measured
one cabic yard—fairly come within that>—A. Yos.
kot Did you keep a record of those boulders?— 4, I think there was 4 record
cept.

Q. But did You keep a record of them ?~A. Thada notebook,

In which you——A, 1In which I kept a note of different cuts,

Q. Was that kept fairly accurately ?—A, Pretty well, 1 think, to the best
of my recollection. .

You professed to keep a record, at al| events, did you?—4, T, aid me
in getting out the quantities in the cut; | had to do it,

1t was your duty to do it, was it not?P—A. Yes, .

Q. And you professed to perform your duty tairly carefully >—A,  Ag well
as we could do it.

As well as you could do it would be to put them, every one, down, but
fairly carefully would mean that You got themn nearly all down?—A, Well, that
ie it.

Q. Did you follow that practice in each of your three residencies from the
time you firs{ entered on your duties on your first Tesidency up to the present
time?—A. As to measuring of boulders?

Q. And keeping a record of the boulders we have been talking about?—4.
* Yes, sir, .

Q.  Are those 1ecords accessible to you now ?~A. 1 do not think they are;
I do not know where they are.

‘Why are they not accessible>—A.  Because I Joft any records I had hehing
on the different res encies, and where they are now I cannot say.
They should be in the residencies A, They may be, T could not say.

. Did you give a true report of the number of those boulders or of the
quantity of those bouldere —A., Yo mean, did I exaggerate ?

- Did you give a true report?—A. Yes, certainly, as far as I could,

Q. What became of those reports?  What dig you do with them?-—A, Yoy
mean, to whom did I report ? ’ ' L

Q. Yes?—A. On, they would be in the ostimates, in the forms. -~
You wrote them down on the form supplied to you?—A, Yes,

And forwarded those forms fo whom ?—A. To Quebec, '
To Mr. Doucet A To the division engineer; 1 was resident engineer,
Did you keep duplicates of your estimates A, Certainly. -

ave you them now?—A, No, sir.

- What has become of them P—A, They are left along with the records of
the residencies, ‘

Q. And, in all probability, they are there now !—A. Asfaras] know.

. that there is in existence 8 record showing the boulder measurement
of the boulders of a cubie yard or more, unless your reports have been lost or
destroyed P—A. . Unless they have been lost or destroyed. )

Q. Will those records show, separately from all other material, the ﬁuantxtiea
in the boulders we gre speaking of 7—A. "I think they will, as far a5 esidency
31 and 39 are concerned; I would not tay anything about 28, A

COL000
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Q. You are uncertain as to 287—A. I am. ‘
Q. Why?—A. Because it is so far back that T do not recollect.
Q. You cannot charge your memory with it? Is that it?—A., That is.it.
Q. ‘Then I take it you have classified as solid rock excavation all rock found
in ledges?—A. Yes. . )
Q. Then you have classified a8 solid rock excavation all boulders of a cubic
yard or more?—A. Yes. i
Q. And, thirdly, you have classified some other rock material under the head
of masses of more than one cubic yard?—A. Yes, sir.
- Q. Have you pursued the same course in your three residencies in the classi-
fication of the last-mentioned material P—A: —Yes. S e
Q. I notice that in this district the words “ massed material ” is used 7—A.
Yes. :

Did you always, in your classification, appropriate that term massed
material ??—A. 1 couid not say when it first came in. As far as the last two
residencies are concerned—31 and 39—yes, but I do not remember when it first
came up. .

Q. pWhat did you classify under “massed material”’?—A. We classified all
assembled rock. 'That was, all rock in boulders, in masses, that could be best
removed by blasting.

Q. You exclude, do you not, from massed material, or do you exclude from
massed material, boulders of a yard or more?—A. ‘We did not exclude boulders
of a yard or more that are in the mass; they are measured in the mass, but if
there are boulders in loose rock adjacent, we exclude that from the massed material.

Q. I have found out from you now that you kept a record of the boulders
of & yard or more, and I understand that to mean that you included in those, those
in the cross-section and above the cross-section ?—A. Yes.

Q. Under massed material, though, you placed the boulders which were of
a yard or more?—A. Yes, sir. ‘

Q. In a sub-heading?—A. I do not remember about the first one.

Q. Do you happen to have here one of your estimates?—A. I have not.

Q. Under the heading of massed material you would first put the quantity
of boulders of a yard or over?—A. Yes.

Q. And if, in that same estimate, you wished to include other material, such
as fragments of rock and small boulders, which were in your judgment, cemented
together, you would also include those?—A. Yes.

By Mr. Guielius:

Q. Have you not a record, such as we saw to-day, which actually divides up
this cutting in this manner?—A. Yes, ‘

Q. Can you produce one of those now?—A. I have one in my pocket. To
make myself clear, I produce my classification book, cross-section book 10 by 10,
District B., Division number 11, Residency number 44, in which the following
entry occurs: “ March L. 350, 8.G. 70, B. 30, C. 70, total 520, which means ledge
rock 350, sub grade 70, boulders 30, classified assembled rock 70.

By the Chairman:

Q. What you have placed under C, assembled rock, 70, includes what?—A.
Includes small fragments of rock, and any cemented material that is not included
otherwise. ~ '

Q. It includes small fragments of rock in cemented material?—A. Yes.

Q. Does it include emall boulders in cemented material—A, Certainly.

Q. And is this characteristic of all the entries under solid rock excavation
thrgilgho&xtsgour booke?—A. We did not have them down on 28; we had them
on 31 and 39. : s
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Q. That is a sample entry in the book?—A. Yes, that is the resident engi-
neer’s book, :

Q. In that 70 is included cemented material 7—4A. Yeg, .

- What do you call cemented material ?—A. - Any material that is cemented
together, with more than 50 per cent of stone in it. '

. What do you mean by cemented material?—A. Well, the stone is
cemented together, )

Q. You, as an engineer, should know better than that; a stone js g stone; and
cemented material is something else P—A. You mean cementing material;

Q. Yes, that is better?—uA. - Well, it may be clay or lime, or any material
““that is cemented, any matrix or sticky rubstance.

Q. Any matrix that will hold the rocks together?—A. Yes,

Q. You said just now that when you included this body of material made
up of fragments of rocks, small boulders and the matrix or cementing material
that yon only did so when there was at least 50 per cent of rock of either description
in the mass; is that correct?—A. In most cases, yes.

Q. Then there were some cases in which yon had a smaller percentage of rock
in the mass?—A, Some special cases that were r,ot really rock, and yet was removed
by blasting, and was similar to rock,

It was not rockP—A. It wag not exaztly rock; you could not call it rock
from a geological point of view, :

Then do I understand you that you did include under solid rork excava.
tion a mass of material in which there was no rock?—A. No rock as you may call
a stone, )

- Q. Can you give me any idea of what per cent that would be over your whole
classification P—A.” I cannot, ' ’

Q. Would it be large?—A. It would not be large. There were very few
cases over the whole thing,

Q. Can you recall onep—A. There is one down at—I cannot tell the
stations,

Q. State the locality P—A. Somewhere down near Windigo; there is one
‘on Residency 31. If I had the profile I could show you pretty well. (Profile shown
witness.) To the best of my recollection, that is g side hill cut, and it is right
there at gtation 1034, mileage 169.5, .

N Q. Any other places?—A., There were other Places, but 1 do not remember
them. !

Q. _Then at mile 169.5 is the S.R.M. 6962, the material you are speaking of?
—A. Not the whole of it ; it is included in that,
Q. What else was in it?—A. There must have heen boulders in it; I am
speaking from memory. :
. You are speaking of a place where there were no stones in it ?—A. Oh,
that is a big cut. ' :
There is the mass, and you told me that you put in as solid rock excava-
tion & mass without any rock in jtP—A, Certainly, .
Now, what was it?—A. In that particular mass?

Q. Yes?—A. It is hard stuff to describe, ' )

Q. It was g bluish material >—A. It i3 like g blue sandstone, to the best

of my recollection,

Q. Is it a sandstone or is it 8 clay?—A. o, I should not call it ‘clay.

Q. Do you know what itis?—A.” Ido not; I know how it was classified,
§. You told me how it was classified, but you do not know what it is?—
o. ‘

Q. Did you include under the massed material any material in which there
were stonss, but which were less than 50 per cént of the whole?—A, Not to the
best of my recollection, . : -

Q. You did not intend to do 80, if you didP—A. No.
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By Mr. Gutelius: , ot doscribed i

. Are you sure that in this cutting you have just described some of these

cubichards w})ﬁch you classed as assembled or massed material did not have stones
in them?—A. Some of them had stones in them, cert.al_nly, but not— .

. You classified them because of the hardness of this clay, sand-like material,

yather than the stones?—A. Yes,

By the Chairman: }

Q. What was the average percentage of rock, in your judgment, in the massed
material, over your whole éxperience as a classifier>—A. 1 could not answer that;
1 could-not-tell-you that at all. -~ o B

Q. What was the average experience in the last month that you have been
supervising classification, roughly?—A. I could not say. 7 _

Q. Would you say it was as much as between fifty and sixty per cent of rock
in the massed material>—A., Oh, no. You mean that half what they got out
was massed material? No. )

Do you know what I am asking?—A. You are asking whether half of
the solid rock returned was—— .
. No. I asked you to direct your mind to your returns of massed materisl,
and T asked you if you would say that the contents of stone in that massed material
amounted to as much as from 50 to 60 per cent?—A. I should say not.

My, Gutelius: ) ' .
Q. That is the massed stuff that you classified as massed material, solid rock
price?—A. Yes. .
Q. Was the quantity of stone in those masses as much as 50 per cent of
fhe mass?—A. Yes, there would be about that,

By the Chairman:

Q. I want you to tell me; keeping all the time now to solid rock excavation,
whether you had any written instructions during your tenure of the office of resi-
dent engineer in any of these residencies, as to how you were to classify solid rock
excavation?—A. We had this blue print. .

Q. This is dated January 10th, 1908, signed by Hugh D. Lumsden, chief
engineer; is that right 7—A, Yes, sir. '

. Did you get a letter along with it?—A. 1 do not remember anything
about that. 1 remember the blue print. I do not remember the letter.

Q. Surely you kept your instructions, did you not, when you were continu-
ously at this work?—A. I could not tell you. ) :

Q. You got the blue print, and ¥ suppose you kept it, did you not?—A. * Yes.

- Q. Yon got a letter of instructions with it?P—A. I do not know anything
about the letter of instruction at all; I do not remember it.

Q. Did you get any verbal instructions from Mr. Doucet?—A. Yes, over
and over again, ‘ \

Q. About the time you got the blue print, did you?—A. I do not know when
1 got that document. I do not remember when it was. '

Q. After you received this blue print did you changs your method of classi-
fication P—A.~ No, .

Q. So that the blue print had no influence upon you, or did not convey to
your mind any other information than that which you aiready had as to classifica-
tion?—A. No,

Q. You have described to me, then, the way you classified this materisl from
the beginning cf your work up to date?~—A. Yes. .

Q. And if I asked you to-motrow to make me up a record showing the amount

of massed material which yon have clagsified, it the records are get-at-able you
.could do so?—A. Yes,~ 3 .
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Q.  And if I asked you to make me up a record of the boulders you had classi-
fied, and the records are obtainable, you could do s0?—A., Yes, . S

Q. Showing, under each of these heads, the quantities separats one from the
other?—A. Yes, sir.

Q. Anad you think that that record wounld show, under the massed material,
that the cementing material would amount to sbout 50 per cent of the massed
material 7—A. Yes,

Q. Under loose rock, you were told in the specification to classify all large
slones and boulders measuring more than one cubic foot and less than-ons cubic =
- ~yard ;- that is correct, is it nof?—A.  Yes.

Q. And T understand from you that you did not classify such stones. and
boulders, where they were found cemented together in masses of more than one
cubic yard—-—A. Yes, sir.

Q. Then did you classify.all such stones and boulders, where they were
cemented together in masses of less than one cubic yard as loose rock?—A. Yes.
. Q. Then did you classify as loose rock all large stones and boulders which
actually measured more than a cubic fodt, which you thought were too small to be
put in as one cubic yard?—A., I did.

Q. I want you to be very careful sbout this. Where you found such
stones and boulders as I have described to you in a sand cutting, that clearly were
in loose sand, did you really and truly classify those as loose rock in all cases?—
A, To the best of my recollection, I classified them as loose rock.

Q. You would not classify any such stones, wonld you, as solid rock in any
of these loose sand hills that we have been going through to-day P—A. Any such
stones, no. ‘ : .

Q. And if you did, it was an error®—A. Yes,

Q. And should be rectified 7—A. Yes. v

Q. Because it was unintentional on your part?—A. Yes. )

Q. Did you classify as loose rock what is described in 35, « All loose rock,
whether in situ or otherwise, that may be removed by hand, pick or bar ” P—A, Yes..

Q. Will you describe the rock that came under that head, if you can? I
take it that, for instance, if you came under that head, you would classify the
small -fragments you found at the foot of a mountain, or at the foot ¢f a rock
hill, which had, in the coure of ages or years, been broken off and tumbled down
and gathered in a mass, or gathered in heaps at the foot of a hill?—A. Yes,
loose rocks. ‘ :

Q. That is what you understand by that?—A. Yes. ‘

Q. Then you would put those piles of rock, if there were any, under loose
rock?—A. Under loose rock.

Q. Now, then, did you find any cemented gravel?—A. Yes, sir. A

Q. Where is that?—A. T cannot recall just now. It is in lota of different
cuts along the line. T do not know of any cut that is absolutely all cemented
gravel. It occurs in chunks and pieces and seams in cuts. :

Q. But therc were quantities of it?—A. Yes.

Q. And you did classify that cemented gravel as loose rock?—A. Yes.

Q. Or intended to do so?—A. Yes. ,

Q. Did you find any indurated clay?—A. I think there must have been
gome, bat ¥ do not recall any to mind just now. . i

Q. Do you know what indurated clay is?-—A. Yes, sir.

Q. What is it?—A. . It is very hard clay. -

Q. 1t iz what it says it is, hard clay?-—A. Yes. . .

Q. Did you have any other materials that you classified as loose rock P—A.
Yes. We had a sort of iron stone, such as wo saw thie afternoon. . .
" Q. Do not tell us what we sawP-—A, T cannot describe it otherwise very
well,
Q. It is a brownish hard material 2—A., Yes, impregnated with iron. . -

128.-17
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By Mr. Gutelius:
Sand impregnated with iron?—A, Yes.

©

By the Chairman:

You classify that as loose rock ?—A, Yes.
Is that the only other material that you recall?—A. No.
There was no other?—A. No, I do not think so.

- When you were classifying cemented gravel and indurated clay and other
waterials as loose rock, you did so, I imagine, on account of their hardness —A. -
Yes.

Q. And how hard had they to be before you put them under that heading? R
—A.  Well, they would require picking. They would not be free shovelling; that =~

coce

shovel. He would have to take a pick or a bar. ——

Q. Would you put under loose rock material which & man would pick out,
although, perhaps, one pick man would keep half a dozen shovellers going ?—A.
Oh, no. ‘ . .

Q. Did you think about the plough test at all?—A. There were very few

places you could put a plough,
Q. Did you think about it?—A, Yes, always. —
Q. "You are swearing to it; did you make up your mind, or did you nof,
that if thera were, for instance, half an acre of that material, it could not be
ploughed ?—A, Yes,

Q. Or did you say to yourself, « Well, I will put ihat in as loose rock, because,
by reason of the boulders scattered among it, 8 man canrot go in with a team and
p{ough it, although I know he could plough it if the bouﬁers were out ”P--A,
That would certainly influence it. -

Q. - Then jou were not guided by the hardness in all «-ses?—A. Whether it
would be practicable to plough it.

Q. Whether the material itself could be practically ploughed, or whether——
A. The material itself. .

Q. We will imagine a case. You have before you half a mile of right-of-
way, and we will imagine that you could go along, like they do with a magnet
in iron, and take out all the boulders, just lift them right out and leave the
material unbroken and unshaken by that process?—A. Yes. :

Q. And if, the bouldersrbeing lifted out,” and the material being ™ left
unchanged by the process, sou were certain a man with six horses could plough
that material, would you put that in as common excavation, or as loose rock P—
A.. The material that was left, after the boulders were lifted out?

. Yes, and, mind you, the material is unshaken and unmoved by taking
out the boulders, and it is just as hard as it was before, if you could plough it,
would you put it in as loose rock P—A. No, I do not think o, T

Q. What should it go in as?—A. It should go in as common excavation,
because you could plough it. 3

). And certainly, if you are giving a correct answer to that, if you had such
material that, by occasional blasting, you could shake it up, so that it could be

ploughed, you would have classified it as common excavation ?—A. Though you
occasionally blast it? ,

Yes?—A. No. . .
. Q. Does it not mean that you shall classify as loose rock all cemented gravel
which cannot be ploughed without continuous blasting, but you shall not classify. .
as»loose-rmck—cemented-gravel"which"i‘éqﬁif@éfitfbﬂd places, to be blasted before
the whole mass can be ploughed? Do you agree with that?—A Yes.

. Q. Your attention has been drawn to a case where that actually happened
Just nowf—A. Yes, .
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Q. And of courso that applies to indurated clay and to any other material ?—
A, That can be ploughed, yes. -

Q. Al cther material than those I have been discussing with you is put in
a3 common ?—A, Yes. .

By Mr. Gutelius:

Q. Did you ever gee g railroad contract and bs‘pecificatiron before you saw
that one?—A." No sir.

Q.

How did you get your first information as to how to classify —A, I

think I got it from Mr. Bourgois, but I Teally cannot remember,

Q.

wag there two or three times, and I as
_..Was8 then_assistant. district- engineer;- - -

Q.
Q.
N

@

—

Was there anyone else in the Earty 7—A, Mr, (ﬁrant came up when I
ed him and he showed me, Mr. Grapt

He taught you?—A, Yes,

Did you have any experienced man in );our own party on the Residency? - —

o.
You knew more about it than anyone else in the Residency p—A., Yes,

I suppose so.

Q

Ottawa and was introduced to Mr. Lumaden, and he sent me down—sent.g_
— f—fﬁffletterftoiirﬁDoucetfﬁw e T T

Q.

How did you get your job here in the first Place?—A. I went to

When you were resident engineer were any of your classification reports

or estimates corrected by the division engineer and sent back to you?—A,  Not
after they had been final ; that is after I had written them out fair.

Q.

Q.
Q.
Q.
Q

Did he go over them with you?—A, Sometimes, yes,

was concurred in by your division engineer P—A, Yes, certainly,
And you depended on him?—A. Yes, certainly,

On account of your lack of experience?—A, Yes.

To see they were right?—A. Yes.

And you depended on him and the other engineers who came to see

you to set you right?—A. Yes, quite so.

(NATIO

NAL TRANSCONTINENTAL INVESTIGATING COMMISSION,

EVIDENCE TAKEN IN TRANSCONTINENTAL OFFICES,

QUEBEC, AUGUST 17th, 1912.)

ARTHUR DICK; sworn.

oo

1909,

Lo

-

By the Chairman:

What is your position?~—A. *Division engineer,

You have been division ‘engineer for how long?—A. Since ist July,
Your division is from mileage 12 to mileage 102 7—A, Yes.

What division?—A. Quebeo Bridge easterly.

Who are_the Residents-under-you- at- present?—A. The Resideiits at6

A. 0. Bourbonnais, from mileage 12 to ‘mileage 47, R, Martin, from mileage 47
to 68, A. A, Paradis from mileage 68. to 102, These are the resident engineers

who are

on the work now. ) L
You were formerly Resident west _of the river, were you not?—A. Ve,
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Q. For how far?—A. I cannot be sure of the exact mileage, mileage 52
to 163, I think, Residency 80,

Q. Were you Resident there?—A. Yes. »

Q. And then you were promoted from that to your present position?—
A. Yes.

Q. You accompanied the Commission on their inspection over your own
district lately?—A. " Yes. RS

o And also on the inspection west of the river’—A. Yes,

Q. As far as the end of steel?—A. Yes.

Q. In the classification of the material cast of the'river, how long had you
been taking part in the classification of the material from the Quebec bridge to
the end of your present division? How long have you been supervising the
classification ?—A. TFrom July, 1909, till it was finished—not from mile 12 to
102; I first of all got division 2a, from mileage 68 to 102

TW—AYSy

Q. From mileage 68 to 102 east of the Quebec bridge you supervised the
classification for how long?—A. About.three months, 7

Q. Commencing when >—A, July, 1909. T

Q. - And ending October?—A. In the fall; the grading was done then.

Q. You-stopped bocause the grading ‘was all finished P—A. Yes ; there wae
some grading of one or two little cuts.

Q. You superviséd the grading on the rest of your division for how long?

~—-=—-A-—-There wus-no-gradin g-to do; as far-as T Temember.

Q. After you became divisional engineer there was only three months’
grading done on the whole division, practically speaking ?7—A. Yes.

Q. Who supervised that classification on your district before you went
there?—A. On division 2a, it was Mr. Garnet ; on division 3 it was Mr. Charlton,
then Mr. Hurtubisc; then I am not sure whether there was any more done during
D’Abbadie’s time or not, Ther on division 4 I think it was all done by Mr,
D’Abbadic.

Q. You cannot tell us very much sbout the classifying of the material on
what is now your (istriet?—A. No, sir,

Q. But the small amount -that you did classify you can tell us about?—
A, Yes

Q. Who were the resident engineers on the part that you supervised the
classification east of the bridge?—A. It was G. H. Parker on Residency 10,
A. A. Paradis on Residency 9, and E, M. Lippe on Residency 8. e ,

Q.. -What-did you think of -the ability of these Residents to classify 7—A,
Well, the classification I saw done, I thought they did.it-all- right;-according to -
our instructions. ‘

Q. Then you thought they were competent?—A. Yes.-
" Q. Were they given any more instructions than g copy of the specification
to go by?—A. They had Mr. Lumsden’s blue print,

Q. Each one of these men had Mr. Lumsden’s blue print?—A.- Ag far as
I know,

Q. You believe?—A, Yes,

o Q. Had they anything else besides'that?—A. They had the guidance of
o

Q. I mean in writing. You think they had the blue print?—A. Yes.

Q. Tell me, i you can, shortly, your practice in classification ; what did_
you do? You had to classify the common excavation?—A. Yes.

Q. The loose rock and solid rock excavation?—A. Yes,

.,Q. Tell me how you handled the whole proposition ?—A. Well, I classified

solid rock in ledges or masses by measurement. g):n can arrive at the- clasgifica-

tion by measurement if it is in ledges or masses as a rule; sometimes yon cannot,
if the masses are isolated in the face of the cat. '
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. Q. What did you do about boulders?—A. I estimated them on a percentage
in any work. . :

Q. You did not measure them P—A, I tried measuring and T gave it-up.

You did not do it anyway ?~—A. No.
Q. And how did you treat looes rock?—A. Anything not elassified—
. Q. How did you get at the quantities?—A. If it were not defined, 1

cstimated it on a percentage basis too, '

Q. Do you mean to Bay if it were defined—7? A, Dofined means so that
you could sce it on the profile; I estimated ii on a percentage basis.

?d And how did you get at the common?—A. All material not classified
as solid. .

Q. How did y wantities ATt wera in pockets, T would

ou-get-al-theq
meagure the pockets, and estimate the size of it as near as possible. It js only
approximate, measuring the pocket, and a well defined line, I would measure it
up; the same a3 I'would measure up any other work,
Q. Do I understand that in.all ceses you did- measure ledge rock P—A.
Where ledge rock wag defined, yes.
Q. It is always defined, is it not?—A, It might be detached.

Q. Ledge rock not detached you measured in.all cases?~~A. Yes ————— -

Q. What do you call masses; what do you mean by masses?P—A, Well,
boulders cemented together, or ledge rock in masses—masses measuring over one
cubic yard of boulders cemented t. gether, conglomerate,

Q. Have you ever seen a face of ledge rock which, on the top, was shattered,
not by dynamite, but by some force of nature, for, we will say, just for example,
two or three or four or five feet from the top, but remained in its original
position ~—A. Yes,

Q. You have seen that?—A, Yes.

Q. And then, from that down, it was in an unshattered ledge; that is a
common appearance, is it not?—A. I do not know if it is common; I think 1
have seen it,

Q. That is & common appearance, is it not, in limestone rangegs?—A. That
is common in limestone, 1T thought you were asking if X had seen it on the work.

Q. I mean generally?—A, Oh, yes,

Q. That is a common appearance in limestone ranges.—A. Yes,

) Q. If you were goiug to build a railroad through a country ol that kind,
and you had present in your mind that there were boulders in that country, and
you had also present in your mind that there was ledge rock in that country, and
that there was shatteredy ledge, as I have spoken to you of, in that country, or

broken ledge, would that not be a very apt way to desgribq it, a8 rock in ledges

-.and rock in masses and boulders?—A. - Yeg. -
Q. It would be an absolutely correct way to describe it, would it not?—
A, Yes.
Q." Ts that specification not to yov susceptible of the interpretation that it
does not include anything but rock whe: you look at it?—A. The specification,
es. .
y Q. Clause 34 “Solid rock excavation will include all rock found in ledges or
masses of more than one cubic ¥ar.l which, in the judgment of the engineer, may
be best removed by blasting”: Ts not the specification exhausted literally when
fvon have included in it boulders and solid ledges and the broken and-the-cracked
edges?—A, Yes, ' .
Q. Can you conceive of anything else being included in it, if you confine it
to rock?—A, No,
Q. But you did include something slse in it, did you not?—A. Yes,
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Q. In your personal opinion,

~—A. Well, 7 have just classified according to

structions supplementary to the specifications, giving the chief engineer’s

and we were guided by those instructions, .

Q. That seems to have been the impression
that the proper interpretation of that clause was
besides rock 2—That seems
had, is it not, that something else besides rock
excavation 7—A, I think so, yes.

Q. Were you ever told that you should not classif

No.

Q. You were not undertaking to )
at all, were you? You were simply following

to be the impression which the wh

b;TIONAL TRANSCONTINENTAL RAILWAY
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ought there to be ahything else included in it?

my instructions..  We got in-

ruling,

that was got by the whole staff,
that it should include something
ole engineering staff
might enter into the solid rock

y in that way—that You

should not classify material which wes not rock as solid rock excavation?—A.

put an interpretation in the 8pecification

your instructions?——A, 1

Q—And-your-immediate superior,
A, Mr. Darey.

interpretation of 34, 35 and 36,

when you were resident, was whom 7—
When I took over that work

“thereabouts after I got there, this blue print was fi

, I think probably a month or
tst brought out, Mr. Lumsden’s

Q. Were you ever in the work when Mr. Lumsden was there?—A. No,
N

Q. Never saw him on the work at all?—A,

0.

Q. Were you ever present when Mr. Schreiber was theve?—A. No, sir,

Q. Describe to me, will You, what you classi

between,
Q. When you

Q. It might be as big as'a pea?—A. No, n
Q. Yes?—A,

together.,
Q. I think you had better take another run

over & cubic foot,
: 0 you use the word “over”

average of rock was more than 55 per cent?—A,

say assembled rock, you mean rock of what size ?.
might be of any size, provided the mass contains more than

when the mass containg 50 per cent or over of

e —ified; a8 solid~rock"’excavation’ﬁ'xﬁde*f*thé”hﬁd'ng of masses?—A, Agsembled
rock containing 50 per cent or over of boulders,

—A. It

50 per cent of rock.
0, assembled rock.

Beg pardon, rock measuring over a cubic yard cemented

at that?—A. No, sir, boulders

rock.

advisedly P—A, Fifty or over.
Q. In your experience would you gay thab over the wh

ole classification the
Yes

Q. Where can you refer to me that it was A, -To the profile, mile 160.

Q. Tt will

where 7—A.  Abovt mile 160,

be sufficient if you fell me that you h

ave in mind oue, about

Q. 160 west of the Quebec Bridge ?—A. Yes, about 160.

Q. Have you any other in mind?—A. Tt js hard to fay at present.
Here is

see it is four years since I left that work,
end of the cut: 161.5.

. What was the
percentage of boulders.

that cut,

sbould eay about 60 and 70 per cent of t

Q. Have

per cent?—A,

Q. Will
speaking of as being in the aséembled rock —A.
_____ which-had- been-turnedin g5 ‘8olid rock, or—T do n

flor the clay is, but it is o yellow clay you often find
clay,

you any other cut in mind where hi
No, I cannot sy that T have.

You say that one would be over 50 per cent?—A, Yes,

¢ You
8 place at 16114, at the west

east end?—A. Sand, and this was loose rock, with a

at that point in

Q. Take the whole of the assembled rock throughout that cut: what would
the percentage of rock in the assembled rock amounted to?—A, I
he asserabled rock was rock.

ou think it was over 50 or 85

‘ I cannot remember it, anyway. -
you describe w~ nie the cementing material that you have been
. It might bo that hard blus.clay. . ..

ot know what the proper name
in conglomerate, cement in the
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Q. Where was there any of the Iyellow clay? Can you tell me one of the
I"have seen any of it?—A. No, I do not

Q. But generally speaking, what was the cementing material >-—A. That

Q. Tt was always clay, was it?—A. Well, it was of 4 clayey ﬁature.

Q. Tt was either clay or sand: it could not be anything else, as far as I cau
see?—A, It could not be sand 5 #and would not cement; T would say clay.

. You accompanied the commission during this weck over the portion of
the railway that has the steel on it from mile 7-to mile 2907—A. Yes,

Q. And part of that was under construction?—A. Yes.
Q. Part of it was completed?—A, Yes. .

Q. T suggest to you that, for nearly the whole of the distance, the material
which ig not rock was nearly all sand, or sand and clay mixed; what do you say
as to that?—A. Well, judging from what I saw of it, there is quite a lot of

Q. 1 am saying that the material other than rock of every deﬂscriptio‘if was
sand, or sand and clay?—A. We)l, T cannot say. 1 did not go out to examine

Q. From what you saw, I mean 3-you saw-it from the irsin-and got out where ~

you got out?—A. Not very often; I did not get out any ofteaer than I had to,
Q. You were not well, but from what you saw, what would you say?—

. A. Judging from the slopes, I saw quite a lof of sand in the slopes.

Q. You were not well enough to get out, and did not get out and examine it

Q. Would you not like to give a general opinion on it?—A. No, I did not

Q. In your opinion, I draw from what you gaid, that sand and clay mixed
would not make cementing material —A. Oh, it might; T would not say it

Q. Have you ever seen it where it did P—A. Yes.
Q. Where?—A.. In two cuts, one at mile 155 and one at mile about 157,

914 "7 BEBSIONAL PAPZR No. 128
it? /
in- cuts? ~ Can you refer me to where
ng, know that T can,
aft, blue material,
ng
aff
ck
Q. Clay alone?—A. Yes.
ou
A.
DI
or
2
'S material there, rock in masses,
i,
8-
d
n
[t
| on many occasions?-—A. No,
d go out and examine the pits or anything,
3
would not.
o .
Quebec Bridge west.
t

Q. What do you mean by cementing material? Do you mean material
which will fasten the pieces firmly togetherP—A. Yes.

Q. That if you take up, for example, a piece of rock which weighed ten
pounds, attached by this cementing material to a piece which weighed five, that
the two of them would adhere together 7—A, Yes,

Q. Did you see anything this week that would do that.—A, Well, you
would have to have sufficient_pressure to make them-cemented material.

Q. But if you take two pieces of rock and put them together with cement,
the cement will hold them togetherP—A, Yes.

Q. And you have to break them apart?—A. Yes, .

Q. If you take two pieces of rock put together under any pressure, you may
pull them apart without breaking the clay at all, may you not?—A. Yes.

Q. They are simply held there in the same way as if you drive a knife into
a piece of board, by pressure?—A. Yes. What 1 mean is this, that if you take
a piece of cementing material out of a cut, say of two feet length, that mass would
always be cemented togethor; you could hold it by the end.

~

— Q. _You could not_lay. bricks-in-it and make the-wall-raay upp=A,—T-do—— —

not know.

Q. You would hate like poison to pay some person fcr doing it, would you
not?—A. I do not think so. ‘

‘
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. Is there any of that material that would take the place of mortar and
cemegt insa building?—A. No, if it were exposed to running water it wonld - JB
way, - - S .

'bmali)fl 1¥ it were exposed to air, it would crumble away?—A. I suppose it
“0“]((1)'. If it became dry it would erumble away P—A., Nq, I do not think go.
Q. Did you see & cut dug out last night?—A. No, sir. ) i
Q. All that material, I suggest to you so far as you have seen, when it was
exposed to the air, became dry and became disintegrated; Did you ever sge_
cementing material used in buildings that did that?—A. I have seon mortar ex-
posed to the water and frost. L -
Q. Too much sand in it and not enough mortar, was that not the reason;
—A. 1 saw one instance in my own house.
. Q. You would not have paid for it, if you had known it was there P—A. I
would not like fo have paid for it - oo
"7 Q. It was not mortar?-~-A. It was not good mortar. - , _
Q. It was not mortar as commonly understood ; there was not sufficient lime
in it to make it cement the bricks or stone togetherP—A. No.
Q. You did not examir. these cuts sufficiently to form your opinion as an
engineer as to whether or not they were very highly classified, did you ?7—A. No.
Q. By reason of your not being well?—A.  Yes,
Q. Where you made the estimates, or revised the estimates, did you return
: the boulders of a yard or over scparately >—A. In-the ‘montlily estimates ?
et ~ Q. Yes—A. In the sum total of all the boulders turned in that month, it
’ was put in as a lump sum,
Q. When I say scparately, I mean geparated from the other solid rock P--
A. From ledge rock? -
Q. Yer—A. Yeg, sir, .
Q. And from assembled rock?—A. I would not be sure about that.
Q. In your returns ledge was one division of solid rock?—A. Yes.
Q. And boulders under a yard and over a foot cemented together, which, in
the mass, made up more than a yard, wus avother heading, was it not ?—A. Yes,
assembled rock. ,

By Mr. Qutelius:

Q. Did the character of the material between the rock fragments have any-
thing to do with your classification?—A. Yes,

Q. How would you classify a volume f boulders and = ok fragments generally
over a foot in size, which had its interstitial spaces filled with free sand?—A,
Lobse rock. Excuse me, I was referring only to the boulders and rock. I classified
that on a percentage basis. I misunderstood your question. 1 vas answering for the
boulders over a cubic foot and under g cubic yard; that would be loose rock, and
I would classify it on a percentage basis, and estimate on the face of the cut what
percentage of the boulders were loose rock, and what percentage of the sand made
up the common,

If there were no stones in a cut of that character larger than a cubie
w would you classify —A. If there were no stones in the cut larger than
- & cubic yard—that is, not as large 88 a cubic yard ?

Q. Yes?—A. T would classify it in the same way, percentage.

Q. There would be wo assembled rock in a cutting, unless it was cemented
together?--A. No,

Q. If the material was Joose rock sizes?—A. In the same cut, sand and
Q:Yes?—A. Ona percentage basis, T would return the boulders of loose
rock size as loose rock, and the remainder as common excavation.
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thought he could take it out without shooting?—A. Yes.

* Not a8 & rule; there were one or two cases where it was done.
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. Tt this came meass of loose rocke should have-its-interstitial spaces filled -

B witlr hardpan; tow would you classify ft?—A. Solid rock.

Q. If the interstitial spaces should be filled with a material that, on account
of its compactness, was difficult to pick, and yet, by working on a vertical face in a
cutting, the rocks dropped out by a little movement with a pick or a bar, what
would you call that?—A. Well, it depends how much labor it took to get the rocks ;
to come out; if, in my opinion, the cut had best be removed by blasting, I would y

classify it as solid rock, and if I thought it could be worked just as satisfactorily by |

pick or bar, I would classify it as Yoose rock.

Q. Would you be influenced by the cost of removing it, either by hand, work-
ing from a face, or by shooting the whole cut?—A. No, sir.

Q. What is the basis of practicability?—~A. If the contractor told me he

h

1d
&

ay-fo-take-that-cut-out was by constant shooting, and 1 was under
the impression it could be removed just as practicabl by-hand, pick, or bar, I would

classify it as loose-rock; unless 1 was assured the best way to take it out was by
shooting, because I imagine a contractor might say that shooting was the only way
to take it out, for the sake of the classification.

Q. TIs not practicability, when boiled down, what it will cost? The most
practicable thing is the cheapest thing?—A. Yes, sure, but that js & matter of
argument sometimes between the engineer and the contractor. R

Q. Did you-ever-have a-case where the contractor shot this material and you

Q. Were there many such casea?-—A. No.

Q. Don’t you think, really; that they put powder into many of theea cuts,
not that it was necessary, but that it just loosened up the thing and made it casier
to take it out, and gave them an opportunity to say it wasshot? Was it the practice a
of the contractors to try and lead you .on by shooting in many of these cuts?—A.

Q. Have you one such case in mind that you could tell me the story of P—
A, In this cut at 160.4, ’ » ;

Q. Just tell me the story about it, shortly ?-—A. Well, the contractors claimed ¢
it was a cemented cut, it was all cemonted material, and they claimed it was eolid
rock, and they kept all the old powder cans to show me how much powder they
had been using in the cut, and wanted classification as solid rock on thst account.

Q. Did they kick hard for it?—A. They did for a while. - RS
- Q- And-what was finally ‘dorie ?—A. T ,could not tell you what the classi-
fieation was without seeing the profile.

Q. Those are sand cuts?—A. Sand here.

Q. But gonerally it is sand country?—A. Yes, that portion.

Q. And they wanted solid rock for the boulders in that portion of this
cut?—-A. Yes, '

Q. What do you say as to this classification of that cut; solid rock massed
11,000, loose rock 24,191, common excavation 18,6937—A. That s the final
classification.

Q. What do you say to that 11,000 yards of massed material 7~-A. That is all
right; that was arbitrated upon; I do not know whether there was £ cut made in it.

Q. Do you believe there was 11,000 yards of material in there hard enough
to be classified as solid rock?—A. Yes. : :

Q. Why did you tell me you did not allow it?—A. I did not allow it all.
They wanted eolid rock all through that cut for shooting; they claimed it was all

W  cemented.. o .

Q. I have noticed {wo separate kinds of cemented material on this district, ,
one in whicli two stones twice the siza of your hand would adhere together, if broken |
up in a large maw, and the other stoues the size of an egg or less which would not
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hold together, in“what has been classified as assembled rock. Did your experience

over your own district coincide with that suggested > —A. Not cemented together—

no, sir. e e e e
” Q. Everything that you have seen classified as assembled rock you think was

cemented together?~——A. Yes. .

Q. You recognize from this blue print that the cementing is not an essential ?
—A. It does not say so there.

Q. Did you ever work under any other specification than this one 7—A. No,
sir, not in this country. T ) .

Q. Does it seem right to you, under this assembled rock classification, that
the cementing material, which, in itself alone, in masses, would be classified loose
rock, should, when it has stones in it up to 50 per cent, be paid for as solid P—
A. Yes, because T think it could best be removed by blasting.

Q. As an engincer, does it sirike you that that interstitial stuff, when it

amounts to 49 per cent of the whole. amount, should-be-paid-forat-solid rock prices?
~ —A. T think it is a liberal elassification—generous.
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(N. T.R. INVESTIGATING COMMISSION: EVIDENCE TAKEN IN THE
TRANSCONTINENTAL RAILWAY OFFICES, AT QUEBEC,
A " AUGUST 19th, 1912.)
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J. H. HouLipay, sworn:

By Mr. Gutelius.

Q. How old are yon?—A. Thirty-three.

Q. What division are you on?—A. Division 2.

Q. Where were you educated, and what was your experience prior to being
employed on the Transcontinental >—A. Educated in England, and articled with
the Great Northern Railway in England, and then I was contractor’s agent after
that. I was with the Great Northern for five years and contractors agent for three
years after that, and then I came out here, ang then on this railway ever since.

Q. What year did you start here?—A. Started here seven years ago, 1905. °

Q. This was your first railway work in this country?—A." Yes,

A % You were resident engineer at Residence 20 while it wes being graded —
. Yes,

Q. Tt-extends from mileage 36 10 527—A. Yes.
Q. West of the Quebec Bridge?—A. Yes.

Q. In travelling over that portion of the line I noticed several road crossings
that were supported by cribs on either side?—A. Yes.
Q. How did you happen to use that method of construction for those road
:g)ssmgrsd ?—A. They were built after I left ; 1 did the grading and they were built
erwards. ’

Q. Did you as resident or divisional engineer build any such crossings?—
A. No, those are the only ones I saw on the line.

Q. You do not care to venture an opinion as to whether that was good rail-
foad construction 7—A. If I were asked, I would.

Q.- If you were building them would you have built them that ﬁéy —A. I .
would have built them with fill,
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Q. Looking over Residency 20, it occurred to me that considersble saving
_. might have been_effected by throwing-the-line at ‘mileage 87 further north.,  Here

iz a fill about a mile in lengthP—A. Yes, I think they might have saved
something there, , :

Q.. You might have saved considerable filling by introducing another carve?
—A. Yes, I think two or three curves.

Q. Did you do any locating on this railroad P—A. No, my first position-
wa:t field draughtsmar, and I went out as transit man. I never had charge of a
pariy.
~ Q. T also noted that between mileages 42 end 43 that sub-grade might have
been lowered one to two feet, without interfering with the grm%er or the line?—
A. Yes, I think that wcs raised on.account of snow, to avoid the snow,

Q. It was not raised on account of water?—A. No, sir.

the sub grade there?P—A.  Nothing; it was all fixed when T went there,
Q. Did you make any recommendation in connection with lowering, or
discuss the matter with your higher office:s?—A. Not to ray recollection.
Q. Did you know that you were expectesd to make suggestions in the interests
of economy?—A. Yes.
: Q. And you felt that, on account of the difficulties that might be encountered

Q.- Did-you have-anthing to do with Uho establishing of the dlovation of

with snow, that it would be all right to leave that bank-up that highP-<A~ Well,

" I'thought we should have to ditch in any case in that kind cof couniry, and the '
material we took from the ditch would just about make the einbankment.
A % Do you remember that that fill was made up of ditches from the side ?—
. Yes.

Q. That would have been necessary in any event?~A. Yes. I had a
great deal of trouble all through there with the farmers about the ditching and
water rights. You cannot get rid of them at all,

Q. There was no train fill then?—A. No.

Q. Nor no borrow?—A. No, all made from the side ditch. ,

A Q. And that reason applies to the whole distance from mileage 42 to 447—
. Yes, sir.

Q. The cutting at mileage 41.4 is said to contain 1481 yards of solid rock, -
massed or mixed material?—A, That was not done in ray time, ’

Q. D¢ you know what character of material that was?—A. No. I never
did any work there at all; it was being completed when I left.

Q. You left before the work was started>—A. Before the cut was started.

Q. Was the cut at mileage 50.5 under construction while you were in
charge?—A. Yes. _ :

Q. What was the class of material that T see shown as 7,344?7—A. That -
was mostly boulder.

Q. What was the material tha. was not mostly boulder >—A. Well, there
were some portions that I classified as assembled rock, a portion perhaps 20 feet
by 8, or something of that kind. There was a large mass of material there.

Q. That mass would be made up of small boulders?—A. No, fairly large
boulders cerented together,

Q. A large proportion of the mass would be boulders of sufficient size to
call a yard?—A. Yes, about 60 ver cent of it would be rock.

Q. And what was the other 40 per cent?—A. Cemented mnaterial. )

Q. If that 60 per cent were szparated into lonse rock, what would these two
materials be classified as?—A. If the cemenizd material could be taken from
the stone? . ‘

Q. Yes?—A. As loose rock.
Q. So that that 60 per cent, if separated, would be loose rock?—A. Yes.
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Q. And when they are combined?—A. They would make solid rock under
your assembled rock clause. Probably eome of the rock would run over a yard,

Q. Now, if there were no item of assembled rock appearing in your instrue- o
tions, and you had classified .hat material according-to-the ‘book, -conld ‘you “con-
sistently have made any solil rock of that clay and those small fragments of rock
that were mixed ?—A. ~ A small proportion of it, possibly ten per cent,

Q. Could you consistently have given any?—A. Yes, _

Q. Could you consistentlg have given any solid rvock for that material which -
was composed of clay and sand, which we éall cementing material, and stones less
than a cubic yard?—A. No, sir, I

Q. So that the instructions and the assembled rock clause is your authority
for calling this material which is composed of loose rock, clay and sand, solid
rock?—A, Yes.

By the Chairman:- - '
Q. You have been divisional engineer for how long?—A, Four and.a half—— B
B . 3 + - e i el A
y Q. And, as such, you have supervised the ciassification over all the
Residencies ?-—A. -- Residencies 4, 5,6 and 7. :

Q. Does what you have said to Mr. Gutelius respecting assembled rock apply
over all those residencies?~A. Yes, - B

Q. So there is nothing to be gained by my taking you over each sne, to get
your view on it?—A. 1 do not think so. :

Q. Taking the mixed material over all your district that was put in as solid-
rock-——you understand-what T mean?—A. Yes,

Q. What was that composed of 7—A. Well, in eome cases——

Q. Generally, what was it composed of 7—A. Boulders chiefly,

Q. Boulders and cemented material P—A. Yes,

Q. There was no fragmentary rock in it?—A. Generally speaking there
was not.

Q. Was there a boulder measurement kept in your district of the boulders
of a yard or upwards?—A. Yes, sir, in many cases.

Q& Was it the general practice?A. We were not taking boulders regularly
every day. ,

Q. Was there 8 record kept? I am not asking you now whether you counted
them or estimated them or anything else, Was there a record kept, more or less
accurate, of the boulders of approkimately a yard and upwards P—A. Yes.

Q. You professed, then, to show separately the quantities of boulders of ap-
proximately about a yard by themselves?—A. In most cases, in many cases.

. Q. Did any of those boulders creep into the mixed material measurement?
—A,  Oh, no, sir.

Q.. Then the material returned+as mixed meterial or massed material —
which did you retuin it as, mixed or massed material - -A. Assembled rock.

Q. Am T correct, then, in saying that the material returned as assembled
rok consisted generally of boulders of the loose rock size and cementing material ?
—A. Yes, sir, fairly large rock, :

Q. T say loose rock size generally; I suppose there was a qusntity of boulders
of less than loose rock size in that?P—A. Possibly in cementing raaterial, yes.

Q. And that would be & large or a small percentage?—A.  Small per cent.
A 8 And T suppose there were occasional boulders of a yard and upwards?—

. Yes, '

Q. But that would also be a small percentage of boulders of a yard and

upwards in the assembled rock?—A. Yes. If I had gone through and taken

out all the stones in the assembled rock which were under foot, I judge I would
take out perhaps 20 per cent, - .

~
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Q. If you had gone through and taken out all the big fellows of & yard and

upwards that crept into the asembled rock, what would they amount to?—
A. Oh, possibly - ten pereent. -

(N.T.R. INVESTIGATING COMMISSION: EVIDENCE TAKEN AT
i TRANSCONTINENTAL RAILWAY OFFICES, QUEBEC,
AUGUST 19th, 1912.)

ALEzANDER FERGUSON, aworn.

By the Chatrman:
Q. You are a divisivaal engineer?—A. Yes,
Q. On the N-T.R.?—A. Yea. '
Q. Your division extends where?—A. At present from Quebec to mile 91
on the north shore, and from the Chandiere bridge to mile 12 on the south shore?
Q. And before you were in your present position what office did you occupy?
—A. Divisionel engiueer on Number 9 division.

Q. What mileage was that division?—A. Mile 181:& on' the north shore

to mile 26.56 on District C.

Q. Before that had you a Residency?—A. No.

. Q. You never had a Residency?—A. No.

Q. Were yon employed by the commission?—A. Yes.

Q. As locating engineer 7—A. Yes,

Q. You located the line between what points?—A. Between the Quebec
bridge and mile 22 on the south shore on first location, and between La Tuque
and Weymontachene on the north shore.

Q. You located all along the St. Maurice River?—A. I ran some parts
of that, but not continuously.

Q. Did not Mr. Grant locate part of that?—A. No.

Q. Did he locate any of this line?—A. He located from Quebec going west
to Hervy Junetion.

Q. I thought he was responsible for part of the location along the St. Maurice
River?—A. T believe he was acsistant, : : : -

Q. When did you have experience in classification before you became
divisional engineer?—A. I did not have any experience as responsible engineer.

Q. Did you have it as an irresponsible engineer?—A. - Well, I have scen
classification ir. the old country.

Q. You were educated in your profession in Scotland?—A. Yes.

Q. And you practised it on the British-railways before you came here ?—
A. No, sir, not on British railways. I was with u private civil engineer wiiose
practice consisted of different works, waterworks, sewage works and small railway
work—different works of that deseription. ,
: Q. In Great Britain they classify all their work before they let their contract,
do they not?—A. To a great extent. _ :

Q. And then they let it on the estimates made before the work is done, upon
the amount of material as clagsified 7—A. Well, the quantities are more particu-
Tarly taken out_there; the materials are miors carefully detczmined before any

contracts are let.
Q. They are not determined here at all, are they?—A. -No, sir, you could
not gay they were determined here.

[N
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Q. Over what portions of your divisions had you any actual supervision of
the classification ; that is to say, what classification was there done after you became
divisonal engineer?—A, On division number 9, practically all of it.

Q. That division lies between what points?—A. 181 to 198,

Q. To what place?—A, Well the name of the place at the beginning of it
‘is Bonhomme; that is a very local place. I do not think you will find it on the
map at all; it is a Hudson Bay cache. o

Q. How much above La Tuque is it? Is it on the Manuan River?—A.
No, it is not as far as that. :

Q. The Flamand river?—A. It is beyo1d the Flamand River; it is about
gix miles beyond the Little Flamand River, -

It commences about six miles beyond the Little Flamand and goes
" to where?—A. To the second Ribbon crossing.

Q. I will ask you first about the south side; you were divisional engincer over
the Chaudiere cut?—A. Yes.

Q. Was there any assembled rock in that cut?P—A. Not as I know of,

: assembled rock. i . R

T Q0 What waa the solid rock in that cut?—A. Ledge rock.

Q. There is no doubt about it; it was not, as you know, assembled rock ?—
A. No. )

Q. Tt was pure ledge rock all through?—A. It was ledge rock on the bottom
of the cut; above the ledge rock, up to from one to three feet from the top, was
loose rock. ,

Q. T am speaking of the solid; all the solid that has been returned was
what?—A. Was ledge rock, as far ae we could meeaure it, as closely as we could -
measure it.

Q. You did not profess to return anything but ledge rock as solid 7—A. Not
while I was there.

Q. You were there all the time?—A. No.

Q. How long were you there?—A. Y was only there from June of last year.

Q. Had you any reason to believe or understand, from anything you know,
either eince you have been divisional engineer, or before that there was any
assembled rock in that cut?—A. No, sir. I have no reason to believe it.

Q. You bolieve that all the solid rock was ledge?—A. Yes; that is as closely
a8 it could e measured.

Q. The resident engineer put in a lot of it as assembled rock 7—A. Yes.

Q. Did you revise the classification on the south side?—A. No, sir.

Q. You looked over it; I do not mean you revised it down or up, but you
revised it?—A.  Well, I classified the material which came out after I went there,
Q. I am upeaking since you have been responsible for it ?—A. Exactly.

“ Q. Did you raise it, or lower it, or leave it &s the resident had put it?—A. In
the Chaudier: cut the material was classified after I went there, so far as I know,
similarly to ‘what it was done before,

Q. Did you raise ‘¢ or lower it?—A. I did not raise it or lower it, because
I could not see how it could be altered.

Q. You were satisfied with it, then?—A. Yes, I was eatisfied with that
classification.

Q. Your western division commences at mile 1817—A. Yes.

Q. 1In that division sand predominates, does it not?—A. Yes,

Q. And right at the first cut, 181, it is classified as assembled rock, is it not ?—
A. Tn one portion of the cut—-—

Q. Have you the quantities in that Residency —A. No, I have not; I think
there must be = statement somewhere; they are not on my profile,

Q. Yosur divission commences at what point?—A. 181.32; that is the first
cut ou my division, Residency 33.
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. Q. 181.7 is assembled rock, is it not?—A. No, sir, only part of it assembled
rock,
Q. And loose rock and common excavation?—A. And solid rock and mixed
material. - - -

Q. Assembled rock covers all the mixed material, does it not?—A. No.

Q. Well, there is no ledge rock in it?—A. No.

Q. Describe that cut to me, how it is made up. In the first place is the matrix
i? that %and P—A. The matrix is a-very compact sand, containing a percentage of
clay in it. S

Q. Ts there one per cent of clay in it?—A. I could not estimate the
percentage of clay.

Q. You know pretty well whether there is large or small amount of olay?
~=A. ~In the sand, but it is intermixed. ., .
; QEl There is a small amount of clay in it?—A. The clay covers the particles
of sand.

Q. You would call it & sand-cut?—A.—No:

Q. What would you call it?—A. I would call it more or less of a hardpan
cut, as near as I oouh{ t at it e

Q. Is it sand or clayP—A. It is neither,

Q. Could you call it clay?—A. No, and you _could not call it sand, but I
think, if anycne were looking at it he would say it is sand.

Q. And it is a sort of slaty quarry sand, more like quicksand than anything
elsee?—A. Not like a quicksand, s

Q. 1t is a very fine sand?==A. Yes: - o

Q. And how does it differ from the quicksand ?—A. That sand, as it is in

() the cut, is very hard.

In vhat does it differ from the quicksard?—A., It does not differ very
much from the quicksand.
Q. It does not differ at all, does it?—A. I conld not say that it did differ,
under certain eircumnstances. .
Q. Circumstances do not make any dlifference in: the said sand ; it is either one
thing or the other; it is either a coarse sand or 3 fine sand, or some class of sand,
under all circumstances?—A. I would describe & quicksand as a sand that you

would sjnk in if you walked in it. .
QP %‘a ad that sand wet enough you would go down over your head
before knew where you were?—A. No, not by any means.

Q. If it were wet enough?—A. I have never seen it in that condition.

Q. What I am trying to find out from you is whether or not that is a very
fine sand?—A, "It is. - SR T

Q. It would not pack if it was not?—A. No, it would not.

Q. And it is of a bluish tint?—A. Yes.

Q.Y And you can find, if you look at it and examine it, a trace of clay in it?
—A. Yes.

Q. That is a fair description of it?—A. It is a very fair description.

Q. And is there any rock at all in that cut?--A. Yes, sir.

Q. What is the rock that is in it like?—A. It consists of boulders.

Q. Of what size?—A. Al sizes, varying from the size of a man’s head, or
a little smaller, to several yards.

Q. Wil you tell me approximately what percentage of the excavated material
from that whole cut is boulders?—A. "About 50 per cent. :

Q.. Will you tell me approximately what percentage of those boulders are
of solid rock sizes?—A. I should say probably 50 per cent of those.

Q. Did you return any of that cut, or was there any of that cut returned
a3 boulders?-—A. Yes, sir. .

Q. Not a8 mixed material?>—A. Tf I had the cross-section I could tell you,
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Q. Brown said, I think, that 50 to 55 per cent wuus solid rock; what do &c;n
say7—A, It is impossible to say. The percentage of cementing material in that
cut would not be more than 25 in that cut, in the mixed material. The boulders
were 80 closely packed together that I do not think there would be any more
than that. . .

Q. Divide it up on paper and show me how you divide that cut up.in_your
own way. Inthe first place you have common excavation about a fourth of the
cut?—A. Yes.

Q. Then loose rock?—A. Yes; that loose rock represents the material in
between the boulders—that is the matrix and the small boulders in the west end
of the cut. .

Q. There is no matrix at ell where there is loose rockP—A. Oh, yes.

Q. What does this ecction of the cut show (producing cross-section) P—
A. 'This rection shows here at the entrance from the east assembled rock.

Q. As you enter the cutP—A. Yes.

Q. And then the next shows assembled rock?—A. Yes.

Q. And the next shows assembled rock?—A. Yes.

Q. How far does that assembled rock extend through the cut?—A. From
1677.93 to 1678.94, or 101 feet. That is all assembled rock, but it stops there,

Q. How long is the cut?—A. 1,500 feet long.

Q. How many feet of common excavation is there?—A. 206 feet.

Q. Then you come to mixed material for the rest of the distance, do you
not?—A. Yes. :

Q. Isall your gssembled rock in the first hundred feet of the cut?—A. Yes,
all in the first 100 feet. ) .

Q. What percentage of that assembled rock is boulders of the solid rock
clags?--A. Not more than 50 per cent, '

Q. Is there 50 per cent?—A. Oh, yes.

Q. Why did you not return them by themeslves?—A. Because we considered
the material assembled rock as a whole,

Q. Then 50 per cent of those boulders in that are of the loose rock and
common excavation size?—A. Yes, .

Q. And the contents of that 100 feet is how much?—A. 2564 cubic yards.

Q. What do you say is the proportion of the matrix in that?—A. I should
eay not more than 20 or 25 per cent.

Q. Then you go along after you pass the common and You come to the mixed
material —A. Yes.

Q. What is the difference between the mixed waterial and the assembled
rock?—A. The matrix in the mixed material is not so hard,

. Q. What do you classify the mixed material asP—A. I -egtimate- -the—- -

--—pereentage-of-solid “tock boulders and return the remainder of it as loose rock.

Q. Then you do not return the matrix in that as solid rock 7—A. No.

Q. But you do return the matrix in the cest end as solid rock?—A., Yes.
. Q. Do you return any of the boulders in the mixed material as loose —A.

"3, 81r,

Q. Were the boulders estimated in that cut in the mrixed material portion?
—A. They were.

Q. Whet quantity of boalders was there in that mixed material of the solid
rock sizes?-—d. In the mixed material I think we estimated about 60 per cent.

Q. Of what?—A. Of the whole mass.

Q. To be big boulders?—A. To be yard boulders.

Q. Yard boulders or over?7—A. Yes. ’
. Q. How much of that part of the cut was matrix?—A. T do not think
thers wouid be any more than 15 per cent of it.

And the remainder was what?—A. Small bonlders.
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Q. 1t ought to be pi-etty nearly a clean rock cut of one kind or another,

excepting the common excavation portion?---A. I do not quite understand you.
kQ. There is very little of anything but rock in that?—A. It is nearly all

rock, \

And do the sides now show?—A. No, sir, they do not. -~ -

Did we make another cut and examination in there?—A. - No, eir, we did

oo

Q. That is 181.97—A. Yes.
Q. Who is B.?—A. Brown. p
. I have this note, “ Brown says he will tell me when the soil differs. -We
examined in the culvert some very hard moist clay with a little sandstone; we also
got sandstone from here ”. Was that when we went down into the hole?—A. Yes.

Q. Take 182.5; there is no common excavation in that at all?—A. I do
not think so. :

Q. How would you desoribe that cut?—A. That cut I would deecribe- as
being similar to the west end of the previous cut which we just discuesed, I think
—similar in materials that it contains.

Q. Is the S.R.M. all solid rock there?—A. Yes.

Q. What is the loose made up of?—A. The loose is made up of the small

- boulders and the remainder in between the boulders. .
A % The loose rock in that cut is nearly three times &8 much as the solid ?—
. Yoes, sir. .

Q. So that it cannot be anything like the other cut?—A. It is very like the
other cut, only that the boulders in it are smaller. )

Q. What proportion of that cut was large boulders?—A. I think between
30 and 40 per cent, if T remember correctly. . . :

Q. Not of the whole cut; that could not be right; you cannot be right on
that, because there is not more than a quarter of the whole thing——A. Well, 1
may be confusing some of thoseewts,.

Q. If you do not recollect it, I will not ask you?—A. I cannot recollect the
classification of all the cuts,

Q. How was that cut taken out?—A. Part of it T think was taken out with
picks and shovels and part of it was blasted.

Q. Which part of it was taken out with picks and shovels?~—-A. I could not
tell you that.

Q. Did you put that in as solid rock?—A. No, gir, not in that cut.

Q. Did they put in anywhere material that was taken out with pick and
shovel as solid rock?—A. Never on my work,

Q. Was that which was blasted, blasted with dynamite or black powder?—A.
When it was blasted in the cut it would be black powder principally, and then the

‘boulders would be blasted with dynamite.

Q. That is what you call bulldozing?—A. Yes. :

Q. T am not speaking of that, but I am spesking of the w‘na{ the cut would
be loosened up?—A. It wounld-be loosened up prineipally with black powder.

Q. Did they not run a hole in under—dig a hole in with a shovel >—A. Yea.

Q. They dug the holes in with s shovel?—A. In all cuts on that division.

Q. On your division is that not the way it was done usually?—A, Yes.

Q. Teking a long-handled shovel, making a hole in the material, and then
at the bottom of the cut put in your black powder and turn it loose?~A. Yes,
slthongh on some of the cuts they drilled it. .

Q. But in the majority of them?—A. T know only of some four or five cuts
whero they used drills fo drill the material.

Q. {a that not a common habit in sand pits?—A." Yes. L

Q. 8o that the fact that they put in this black powder in little tunnels, if I
may call it thes, made with a shovel is no proof that it was very hard material ?

—A. ", Not at all.
12°—18
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ary Q. Then where boulders are envered in mixed material, it is estimatoed yard-
me age of boulders?—A, Estimated yardage of boulders, exactly,
. ‘Lhere is g clasaiﬁcation, with which you are familiar, spoken of as solid
the ’ rock masses, in which the rock is not solid rock size t—A. Exactly,
ou have in mind this distinction in giving your evidence ?—A. I have,
id .~ M Q. Is there not soma solid-rock - classification on your division composed of
. mixed matetial in which rock fnasses aro all less than solid rock size ?—A.  There
ng ig ?ayerial returned on my division in which all the bouldarg are less than eolid
rock size, . 4
A. Q. And paid for as solid rock7—A. Paig for as solid rock.
od Q. What authority did you have for Passing such material ag that as solig
rock?—A. We had the #rchority of the chief engineer’s circular, I do not remem-
o - ber what date it was issued,
" . Q. The blue print with the five or Bix classifications p—A. Yes, exactly,

Q. That would come under his diagram number 57—A,
Which he calls in parenthesis assembled rock P—A. Yes.
1t

; By the Chairman : '

Q. Then You will commit yourself to this statement that wherever you put

J(éownuin an estimate solid rock in mixed material, you mean only boulders?—A.
xactly.

X Q. Of solid rock size?~—A, Yea. .
’ - Q. Excluding everything else?—A. Yes.

' N By Mr. Qutelius:
: Q. Bonlders and rock fragments?—A. Yes.

By the Chairman ;

Q. 8o that in reading your cstimates, we must bear always in mind that that
ie another name for boulders of rock size?—A. Yes, ’

Q. What do {ou Tnean by assembled rock; describe that?—A. Assembled
rock is material which contai i i

cemented together by some hard cementing material; then ‘the whole mass of that
is called assembled rock, :
- Do you think that sand can cement anything in your districtP—A, I
think so, when it gets sufficiently hard. ) , :
Q. T am asking if that sand, or any of that sand, cements anything?—A,
1 think it can,
Q. Do you think it doesP—A. I think it does, :
. Q. What do you mean b comenting?—A. Binding materials together—the .
~ | other materials that are contained in it together.
Q. 'Then the boulders will, I take it, in some cases lie on the sama plane,
ora next to the other, with cementing material between them P—A, They do.
Q. Supposing we removed all the material on the top and round the outside,
and only leave that in which the bed and the cementing material lie between them, |
could we not lift them right out of that bed?—A. I do not understand the
uestion, ;.
! Q. I will illustrate. I have your boulders here, and the blue paper under- 1
neath is the bed into which they sinz, and the material is in contact with ihe whole ]
basa of those two boulders A" Yes, : ;
Q. And the cementing material buried these boulders, and I have stn‘iped {
it all awa -excepting that which is between the, two boulders and that on w ich
they : .wf, could I not lift that off the bed ?—A. Not if it were cemented,
: Q. But in that material. Of course if it were cemented Y could not, but could

I not 1ift it out of any of that material?—A, That material which you deacribe
iu those cuts?
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Q. In any cut on your division?—A. I think when you get into material
like that up at mile 15— o .

Q. But in any cut on your division, could I not litt it out and leave it like a
man leaves his foot-prints in the sand P—A. I never studied that phase of it. I
think practically in all the cuts you could do that.

Q. And just leave an.imprcss like a man’s foot wonld leave in the sand ?—A,
Exactly. . : : :

Q.y And if I could lift up one boulder, and lift it away from the bed in that
way, would the other boulder come with it?—A. Sometimes,

Q. Do you think that there is any sand in {onr cut which would make one
boulder adhere to the other, so that they would lift up?—A. Not large boulders,
but emall ones, :

Q. I am speaking of large bouldersP—A. No, not the large boulders, by
any means, ,

Q. They would come away from each other, as they would come out of the
bed, would they not’—A. Yes, but in some cases they would come out so that
there would be some of this material sticking to them with small boulders in it.

Q. Like wet sand would stick to anything ?—A. No, I mean in its perfectly
dry condition.

Q. Where would you find that?—A. I think you would find that up at
mile 18,

Q. You would not find it generally through your division?—A. There is
only, I think, perhaps one case I have in mind where 1 would find it.

Q. So that there are not in this cementing material that you speak of, except-
ing in that case, any cementing properties whatever, are there?—A. I am mnot
‘describing that material as cementing material. '

Q. You have assembled rock in here?—A. I have,

Q. And it must be cementing material according to your evidemoe?—A. I
think only in two or three instances have I got cementing material,

Q. In your whole division?—~A. In my whole division,

Q. Then there is no assembled rock in your division, excepting in two or
three instances?—A. If I remember rightly, .

Q. Wil l)lvou tell me where those two or three instances are?—A. There is
this instance that we have just examined at 181.9, ’

. Do you say that at 181.9, tho boulder in the example I have alrcady given
to you, could not be lifted out of the bed, just as a man’s foot would come out of
the sand?—A. I think that it would lift out as you describe in that material,

Q. So that it is not cemented material?—A. Not in my opinion.

- Q. But you have assembled rock in that cut?—A, Yes.

Q. How do you figure out your assembled rock where there is no . cementing

—-material?->A.  That cut was classifiod s assembled Tock by the district engineer.
| (f) But you did not classify it as that?—A. I was not certain a8 to what to
classify it. ’
Q. What would you olassify it as now, with all the information you have
now?—A. I think I wonld stil] {o in doubt.
Then in your division, assuming that assembled rock must be cemented
&?ﬁethe'r by some ‘matrix, is there, in your opinion, any assembled rock?—A.
ere is,
Q. Can you tell me where?—A. I can,

.. Q. How much of it is there?—A., There are only a few yards. I could not
tell you exactly how many yards, probably two or three hundred yards., . )
. In your whole division?—A. In the whole division there is so little of
it that I could not give an opinion as to how much there is.

It is a3 rare as the dodo?—A. Yes. You can figure it out in hundreds
of yards instead of in the thousands, That is my opinion. .

e ot 7 P . <t .t e .
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Q. You have seen all tho district between the river and the west end.of your —— .

division 7—A. Yes.

., Q. Is there any cementing material from the river up to the end of your
divisionP—A., I could not say; I have not met with it, as far as I have seen.
e You have gone over it how many times?—A. I have gone over it a few

08,

Q. - Have you ever seen any?—A: I cannot recollect.
Q. Not that you recollect>—A. No.

By Mr. Gutelius:

Q. Referring to that number & diagram in the Lumsden instructions, this
diagram is not drawn to scale?—A. No.

Q. It does not say anything sbout the material bevween the boulders?-—A.
It says nothing about the material between the boulder.

e 8 Whether it is cementing material, or air, or water, or what not?—A.
actly.

Q. Suppose you had a mass of small gravel, small fragments less than loose
rock size that looked just like that blue print, could you, under this blue print
instruction, classify that as solid rock?—A. You said nothing about the material
in between ?

Q. We first said that material in between could be anything, according to
this?—A. I could classify that as solid rock under the blue print di , if the
material could be more practically removed by blasting than by any other process.

Q. That is, under the blue print, you could classify as solid rock material
which, under the general specification, is common excavation, provided fhe material
in question is best removed by blasting ?—A. Yes, 1 think that is right.

By the Chairman:

Q. Then if you saw a cut which, without testing it, appeared to be ¢ommon
excavation, and it resembled in appearance number 8 on this blue print, if you
found on examination that you had to continuouel{ blast that, would you con-
sider under number & you could put it in the solid ¢ ass; that is, if its appearance
was the same as on the diagram?—A. Yes. Urder those instructions I could
classity it as solid rock.

Q. 8o, then, the instructions are not exact?—A. They are certainly not
exact, g ' - :

Q. Coyoting is putting powder into a hole such as dug by the prairie wolves?

Yes,

- By MrrGutdius:h'u S — —

Q. Have you made a study of the alignment in the vicinity of the Chaudiere
cut?—A. No, sir, I have not done so. I have never had time since I came down
here to do that. :

Q. ,You were asked to pay special attention to excavations in the sides of
cuttings at mileages 120.9 and 182.3 west of the river on our recent tri P—A, Yes,

Q. Will you tell me what you thought that material should be?—A. Well,
at 162.3, that is material which' 1 would classify as mixed material. )

Q. And your mixed material is boulders en masse?—A. My mixed boulders
consist of loose rock with the yard boulders returned as solid rock.

Q. And the remaining material you would retvrn as loose rock P—A. Yee.

Q. And how about 120.9?7—A. " That was a very much harder cut. The
- matrix in it-was very hard in the pit which I tested: I would have to describe
that cut similarly to the other. e matrix is very much harder, and I would
classify it as a mixed material cut. :
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Q. - In the matter of curvature limitations, will you -prepare a-statement for.

me showing what savings could be cffected, rou, hly, had the curvature been
increased to ten degrees, covering 200 miles west of Quebee bridge? You will gend
this to me?—A. Yes.

L)

(N.T.R. INVESTIGATING COMMISSION : EVIDENCE TAKEN AT N.T'R.
' OFFICES, IN QUEBEC, AUGUST 19th, 1912.)

R. A. BLACK, sworn:

By Mr. Gutelius:

Q. What is your age?—A. Thirty. ' i

Q. Where were you educated?—A. In Manitoba publiz- schools, Winnipeg,
and Manitoba College. ‘

Q. What experience did you have before you came on the Transcontinental? .
—A. I joined the C.P.R. in the spring of 1898, and I worked with them till
Octobér 30, 1909,

Q. How long?—A. 11 years with the C.P.R.

Q. You held positions on the C.P.R. of resident engineer on construction ?—
A. Yes. Up to May, 1902, I was rodman, and instrument man, and in May,
1902, I got Residency, and I was Resident after that, in charge of work after that.

Q. You were employed on the N.T.R. in what capacity first?—A. I came
on as locating engincer.

Q. What portions of the line did you locate?—A. I came in and we did
not do any locating. I joined a party, and took a division on construction.

Q. What division was that?—A. Division 10, and I revised their old
division,

Q. And you have been djvisional engincer ther. practically all during your
entire tenure with the N.T.R.?—A. Yes.

Q. Were you on the double track work between Winnipsg and Fort William?
~A. Yes, I was there on location, two different time.g.

Q. What was the limiting degree of curvature on that line?—A. I do not
remember. : .

Q. What were the sharpest curves you recallP—A, T think a ten degree,
I am not certain.

In any event, there were curves of that character o that douhle track ?—

A Yes. I was running lovel, so that I could not say for certain-what the curves - -
wete.

Q. What were the limiting grades that you were working on—maximum
des?—-A. I think it was a one per cent; I would not be certain of that either;
1t is some years ago.
Q. Did you use momentum grades?—A. Yes. We put them on our profiles,
whether they ‘were built or not, - : :

. Q. In the classification on the C.P.R. work did you uver classify such material
8s is known on the present work as assembled rock_as solid rock?P—A. No, sir,
not as solid rock.

). Did you ever know of any material which was not rock beiny classified
8s solid rock on the C.P.R.?—A. I pever had a case,

..Q. You never heard of anyone else, either, classifying mived material as
solid rock?P—A. No, ir, )

s, T~
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= Q.- How did the prices paid on the O.P.R. contracta oot Jou were engineer
L ational -Transcon- .

of compare with the prices paid on the your division on- the
tinental ?~—A. They were low; that is all I can remember,

Q. The C.P.R. prices were lower?—A. Yes. .

Q. 8o that, it this railway had been built under C.P.R. specifications and
C.P.R. prices, as you knew them, it would have been constructed cheaper, at least
to the amount of the difference botween loose rock and solid rock for the portion
called assembled rock in this contract?—A, Yes, sir, I think it would. Those
prices I refer to were nearer the main line, '

Q. It should be pointed out, however, that C.P.R. prices would doubtless
have been increased, on eccount of the isolated pesition of the NT\R.?—A. Yes.

Q. Did you ever know, in your experience, of location being influenced by a
desire to secure straight track on trestlesP—A. No, sir, I do not think so.

Q. Did you ever hear, in your engineering experience, of a rule that all steel
bridges and steel trestles must be built on straight track on tangent?—A. I never
had it in my experience. o e .

- Q. This was a new oxporience to you?—A, Yes,

Q. Did you ever do any locating prior to coming on this railway?—A, I
bave done revising.

But in your revisions it would be neceesmz for you to*follow the policy of
the organization for whom you were working ?—A. Yes.

Q. Did you ever have instructions that limited the curvature absolutely,
without reference to cost prior to going on this division P—A. No, I had not.

Q. You always were provided with a valuation, sort of sliding scale schedule?
—A. Yes.

Q. In the loeation here you were given definite instructions?—A. Yes.

Q. Six degree as an ultimate maximum?—A. Yes,

Q. An iron-clad ruleP—A. Yes.

- Q. Have you ever found it neccssary in your previous experience to make
fills of rock borrow?—A. No. .

Q. Were theso railways with which you were connected built with wooden
trestlea?—A. Yen, all of them.

Q. If wooden trestles have been used on your division, what savings would
have been effected?—A. We would have saved the difference between the
cost of wooden trestles and the cost of the permanent structure, whether it be
bridge or culvert and train fills in cases.

Q. It would be possible for you to secure statements from the district and
divisional engineers to show just what this saving might have been, would it not P—
A. I think so, yes. }

‘(N.'I;.ll. *INVESTIGATING COMMISSION: EVIDENCE TAKEN IN
OFFICES OF N.T.R, AT QUEBEC, AUGUST 10th, 1912.)

N. R. BEAUDETTE, recalled:

By the Chairman:

Q. We want the fleld books from you? Are they in English?—A., Yes.
This is the first book, Page 63 has reference to the big cut. o
Q. It is kept according to date?—A. Yes.
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(N.T.R. INVESTIGATING COMMISSION: EVIDENCE TAKEN ON TRAIN
BETWEEN GRANT AND COCHRANE: JUNE 9th, 1912.)

Q3. L. MATTIOR, sworn :

"By the Chatrman: .
You are an engineer by profession?—A. Yes, ST
How long have you been an engineer P—A. Since 1897—fifteen years.
Q. And when you graduated as an engineer, what was the first engagement
you had in your professional capacity?—A. I worked for about three years at
electrical work, telephone, electric light and electric railway. '
Q. Any construction in electric railways in that?—A. No.
Q. What next?—A. Then I started us rodman on the St. Lawrence and
Adirondack. :
Q. And served as rodman for how longf—A. One year.
Q. After that?—A. Instrument wran.
Q. For how long?—A. Possibly two or three years, I cannot tell you
exactly from memory. o ]
Q. When did you first take up consiruction work? When did you first
become connected with construction work?—A. When I went on as rodman.
Q. When did you first take utp any work which required you to have any
interest in or anything to do with classification?—A. In 1899,
Q. What were you doing in 18997—A. I was resident engineer on the
Rutland Railway.
Q. I thought you graduated in 18977—A. I graduated in 1892, but did
not really start work till 1897, I am wrong in my dates; it must have been 1894,
Q.Y Ifad you any experience in classification before you came on this railway?
. Yea,
Q. Where?—A. Rutland Railway.
Q. How long?—A. Two years.
Q. And then?—A. Algoma Central Railway.
Q. For how long?—A.” Two years,
Q. Do you recall what your specification was when you were on the Rufland
Railway?—A. No, I do not,
Q. Do you recall what it was when you v.ere on the Algoma?—A. Not in

detail,

Q.
Q.

—~A

Q. Was it similar to the specification on_thia road ?—A. I think we had a - - -

~hardpan elassification.
Q. Had you the ploughing classifieation, the ploughing test ?—A, 1 think
- that is in- pearly every specification. ; i "

: Had you that classification ?—A. Probably,
You do not recollect?—A. I do not recollect,
How long were you on the Algoma Central?—A, Twq years
In what capacity?—A. Resident engineer.

Then you came from the Algoma Central to this line?—A. No, sir.
Where did you go then?—A. To the C.P.R.
. Q- Where were you employed there and in what cgpacity?—A. Resident
engineer on grade reduction. v :

Q. Where?—A, Between Fort William and Winnipeg.

Q. How long did you continue there?—A. One year.,

reY-Y-¥-V ¥

o
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. Where did Ivou g0 then?—A. Town engineer fcr Kenors.
. How long there?—A. One year.
. After that?—A. Locating engineer on this road.

Q. Then you came on this road in what year?—A. 1905, I think in the

spring. '
mg. How long did you continue as locating engincer?—A, A and a half,
Q. Where did you locate?—A. From a point west of Lake Iiipigon westerly
about 75 miles. o V
Q. For the Government?—A. Yes.
Q. Did you use the G.T.P. material on that location?—A What kind of
material ? '
-—... Q. Their survey plans?—A, Never saw any, -
Q. " Did not use them-in any way ?—A. No.
Q. Did you locate the line ag it was finally adopted f—~A. No, I made the
first location, - . ‘
Q. How closg did you come to the present line ?—A. Oh, they used probably
balf of my location. - ‘
Q. 1Itis in the same countryP—A. The country that I developad was used,
and revised; three men raade this location, and in some more,
Q. Have they gone any distance from it?—A. No.
Q. After you dfot done locating what did you dof—A.} I was given charge
of a Residency on division 7, district F. .
Whose contract?—A. J. D. MeArthur.
Q. Where is that division?—A. From Kenyon Lake to the Winnipeg River,
al?' That is not a country similar to this in which we are now?—sa, Not
at all,
Q. What is the general description of that country —A. Rock,
Q. And after you finished on that, and you left that Residency, where did
you go?—A, I was appointed divisional engineer in charge of that division, _
%. And after that?—A. I took charge of Division 3 on-the same district.
Q. When did you come down in this country?—A. In October, 1909,
Q. October, 1909 you were transferred fo where?—A. North Bay, as
district engineer.
Q. Between what points?—A. The Ontario boundary and mile 248 west.
Q. That is the boundary between Ontario and QuebeeP—A,  Yes,
Q. From the Quebec line to mileago 2487—A. Yes.

Q. About where is mileage 2487 Ts it east or west of Grant?P—A. It is
sixteen miles west of Grant; that was the full extent of the district at that time,
Q. And have you continued as district engineer ever sinde?—A. No,

Q. How long did you remain district engineer?—A. One year.
Q. Did you get your present position after that?P—A. Yes.

--Q. . What_is_your_present position ?-—A.—— Assistant- district engineer, —— -

Q. Who is the district engineer?—A. Mr. Balkam, -
Q. Does your present work extend over the same territory as it did when
you were appointed district engincer?—A, It has, in a manner.

. 8o that it covers the old district, and has how much more added to itP—
Al About 120 miles on the east end and 60 miles on the west. .

Q. You ran into Quebec for 120 miles?—A. Approximately that, yes.

Q. What are your duties?—A. General inspection duties in the office and
in the fleld. - : !
- Q. ‘Have you anything to do with the classification?—A. Yes.

. _What are your duties in respect to classification?—A, To consult with
the resident and divisional engineers. These are my present duties as assistant
distriot engineer you are speaking of. ] )

at were your duties as distriot cngineer first?P—A., As district
engineer, to approve of the classification or not. - -
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Q. To revise the classification?—A. To reviso the classification; that is the
better way to put it. L

Q. 'i"hen, a8 such, during that year there was no classification done in your
district that was not revised by you?—A. No, :

Q. And as assistant district engineer, bas there been any classification done
that has not been revised by you?—A, Yes. :

Q. Passed on by you in any wayr—A. Passed on by me, yes, approved of.

Q. Plenty of it that has not been?—A., There has been none that I have
not approved by signing estimates. There has been classification made that I
have not seen personally made. = -

Q. Did you verify, so far as you thought necessary, to justify you in
approving of it?—A. . Yes, :

Q. Aro you familiar with the classification in your whole district?—A., Yes,
except for a portion of the east end which was done under the former district
engineer, before it was transforred to District D,

Q. Then are you familiar with the classification on that portion that you
have last spoken of, that took Place beforo you were made district engineor —A,
Just from seeing the estimates and going through the cuts,

You are familiar with it, then ?-A, Yes, I never saw the work done, ]

Q. Is that work classified the way you would have classified it?-—A. Yes,
I think so.

Q. So that I may take it that you approve of the classification from end to
end of what now consfitutes the district p—A, think so.

Q. What did you classify solid rock excavation?—A. Ledge rock oceurring
in masses and in pﬂxce, in situ, as the book says,

.

I do not think it does?—A. I thought 3t did-—rock occurring in ledges
or masses of more than one cubic yard; is that not it?

Q. “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” P—A, Yes,

You will notice that that does not include all rock that is in ledges or
masses of more than one cubic yard, but only such as, in the judgment of the
engineer, may be best removed by blasting?—A, Yes.

What do you mean by rock in masses?—A. Large pieces of rock, and
under Mr., Lumsden’s ruling——

Q. Never mind Mr, Lumsden; T am asking you to describe a mass of rock
which you consider solid rock excavation under thig gpecification ?—A, Nothing
but what it speaks of.

Q. What does it speak of 7—A. Ledge and masses of rock.

Q. What is é mass of rock? How will I know it if I go to seo it?—A, It
is either a boulder or large piece of rock which has been detached from its
origirial place.

kQ. Then you consider & mass is that which js—A, Which is geologically a
rock, :

Q. And which is one piece, either of.-boulder»or-of-fragments?;A“.’“"Tb'ﬁt"" T

" has ‘always been my idea of rock.

Q. Or masses of rock?—A., Masses of rock I never saw until I saw that
specification. *

Q. You think a mass of rock is either a fragment or boulder ?—A,  That
has always been my idea.

- Have you classified anything as solid rock excavation under the word
“masses,” other than boulders of more than one cubie yard and fragments of more
than ome cubic yard?—A, Yes, :

Q. Why did you do 80?—A. Under Mr. Lumsden’s ruling, assembled rock.

Q. What was assembled rock ? Describe such assembled rock ag you classed
88 8 mass?—A., It would bhe ]arge boulders cemented together, that required
blasting to remove—continual blasting,
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Q. When you say remove; do you mean to separate?—A. To separate.

- Do you mean, then, that a mass of boulders means boulders which are
fastened together by coment?—A, Yes.

Q. Not which lie with loose material between them?—A. No.

They must be broken apart?—A. As a rule they are drilled.

Q. If I could lift them up, they would adhere to each other ?—A, Yes, if
you could lift them up.

A' % So that you are taking cemented- together in the elementary sense ?—

. Yes.

Q. Did you class anything loose as masses which, in the elementary sense,
were not cemented together?—A. No,

Q.. I suppose yon classified as loose rock all the large stones and boulders
measuring more than one cubic foot and less than one cubie iard, and all loose
rock, whether in situ or otherwice, that could be removed by hand, pick or bar;
is that right?—A. Yes. «

Q. So that we will eliminate that. Did you find any cemented gravel?P—
A. Yes, there was some. : ) :

Q. Does it occur in large or small quantities?—A, Very little of it on
this district. -

Q. Did you classify as loose rock any clay of any description?~—A. Yes.

Q. Will you tell me what kind of clay you classified as loose rock?—A.
Indurated clay. )

Q. .What is indurated clay?—A. Hardened clay.

Q. 'Did you classify any hardened clay as loose rock which, in your judgment,
could be ploughed with a ten-inch’ grading plough, behind a team of six good
horses properly handled?—A. No.

Q. What do yon understand by “Ploughed by such a team and such a
plough”?—A. 1t would have to be loosened.

Q. Describe to me what you mean by it?—A. After the plough had passed
through the material it would require to be in better condition for removal by hand
ahoveﬁing or scrapers than it was before being ploughed.

Q. Do you find any such statement in the gpecification -~A. Not under
the heading of loose rock.

Q. Why do you inject that qualification into itP—A. Because under the
heading of solid rock it says “May be best removed b blesting.” That is a
qualification of solid rock, I think it possible should have said “May be best
removed by ploughing.”

I am not asking you to amend the specification; I am asking you to
construe it?P~—A. That is {he way I construed it.

Q. Do I understand you to st:.ly this material could be literally ploughed 7—
A. T think a great deal of it coul possibly have had a plough dragged through

. dtbysix good horees, .. ... ..~ T 7%
Q. That is not what I asked you. I asked {ou if it could be literally plough-
¢d by such a team?—A. What do you mean by literally?

Q. -Well, if it could be ploughed; if you had been sent there to plough it—
if you had beeu sent there with a team of six good horses and with a ten inch
greding plough?—A. A lot of it could have been ploughed. _

Q. Wait for the question; if you were simplg told that some person wanted
you, for curiosity, to p?ough that material, with that team and that plough, and,
80 far as you know, nothing else was going to be *ane with it, do you think you
-could have ploughed it ?—-—f. Yes, a great portion of it,

Q. Then you have classified as loose rock material which, in l‘fyour judgment,
. counld be pl%lghed, if nothing else was going to bo done with it after the plough-
ing?P—A. Yes.
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Q W;Ir‘ixen V\Vvl;‘yido yéu congider that it could not be
meaning of this specification, if you do conaider it co

within the meaning of the specification ?~A, Will you repeat that question
Q. Do you cognsider that that clay could not be ploughed within?l:
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loughed - within the
d not be ploughed

8 meaning
of the specification?—A, Not in my judgment,

Why do you consider so P—A, .
ploughing is loosening the material and improving its condition fo
handling.

Q. Why is it necessary to consider whether or n

not.

Yesr—A.

Did the contractors plough it?—A. In several places,
For what purpose?—A. To try and scrapo it,
With what result?—A., Practically no results,
. With what result?—A, They ploughed it angd scraped it, but they did
ot dv it commercially to advantage. It cost more than any other method that
you could adopt,

Q. Then you have not looked upon the El
look upon the ploughin spoken of in this specific
for removing it?—A, gYes.

. Do contractors in this district use a plough for material which can be
ploughed to advantage ?—A. They would.

Q. But do theg, for material which can be ploughed to advantageP—A. No,
they do not. May say why?
Q. Oh, certainly. I want your answers to
- Because there is not enov.h of -that material on th

‘while bringing ploughs, scrapers and horses into the

e district to make it worth
district. It coats too much
to feed the horses, for one thing,
Q. Do I understand

you that wherever material can be Ploughed it isp--
A. No, sir,

Q. Wherever material is susceptible of being E

cially, and there are large enough quantities, do t
on this work.

Q. In any work?—A, Yes,
Q. Do I understand that you do not regard the
specification as merely a test?—A, Not by itself, no.

As merely a test?—A. Or as only a est; do you meen only or merley?
Q. Which ever you choose?—A. No. .
Q. For example, if the specification had said that you should consider as

rommon excavation such material ag you could drive a rod-with a sixteen pound
hammier into, and You had taken a ro

d and tried it in this material, and found
you could drive it with a siktecn pound hammer,

But they never did plough itP—A. On this district?
A , yes.

LoLo00

ovghing merely as a test. You
ation as part of the method used

loughed, A8 you say commer-
ey uso ploughing?—A. Nol

Q. So that you do not regard the ploughing as a test at

48 part of the method to be adopted in removing the eoil p—A,
- Where did you see them use g plough to plough any of the clay which
you classified as loose rock A, I did not oee

Q. Where did you see any of the material which you classifled as 100se rouk
after it had been ploughed?—A. The Ploughing I speak of was done before 1
took charge of the district, ‘

Q. 8o that pereonally you have never secn a fest

all; you regard it
Y think ao.

of that kind madeP—A. No.

Q. Have you ever geen anywhere clay which clagsified as loose rock -
Ploughed ?—A, "1 go not think I'e tg‘i):

ver saw clay like anywhere else,

be full ang -complete P-—A, -

ploughing epoken of in the

Because I cc ider that the meaning of
r further

ot the ploughing will improve
it for further bandling?—A. There would be no object in ploughing it, it it did

would you put this in as common
_ °excavation?—A, T think go, v ¥1i8 In a8 common
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o Q. 8o that you have never eeen it plonghed ?—A. No, apart from the surface
y. ) ‘
Q. I am speaking of the clay that you classified as loose rockP—A. I do
not think X ever saw anything like it anywhere elge,
- Q. 8o that, so far as yeu are concerned, this is your first experience of this
clay which you have classified as loose rock?—A. This particular brand of clay,
yee.

Q. Did you classify any soft clay on this contract as looss rock ?—A. Yes.

Q. Where was that?—A. It was at about six or eight different points, one
in particular was at Mustongo River,

Q. Were there large quantities of it?—A. Irom memory, about 20,000
yards in one out. ' g

Q. What would it total over the whole districtP—A. From 40,000 to 50,000
yards about, ‘ .

Q. How do you describe itP—A. Asa rubbery, tough material when fairly
dry, say in normal condition——

Say when it was excavated?—A. In normal condition, towards the
upper layers of it; as it weat down it became very plastic. I think that fairly
well describes the material,

Q. - What color wag it?—A, Qreyish blue,

Q. How was it taken out?—A. In different ways, generally by hand.

Q. How was the hard clay which you classified as looso Tock taken out?
What instruments were used ?7—A. Picks, shevels and powder.

Q. Is there any part of it where powder was continuoualy used ?—A. I will

_ have to think about that; yes, I think so.

Q. Where?—A. In the cuts close to Cochrane, west of Cochrane, and at
thp west end--the work we went over yesterday.

Q. You mean the work referred to by Mr. McBey?—A. Yes, on his resid-
ency I have particularly in mind.

Q. You are referring to what he pointed out to us yesterday?—A, I was
not with you when he pointed it out. I have a knowledge of that myself.

Q Ho was in charge of it?—A. - He was Resident Engineer,

Q. And west of Cochrane you say there wes someP—A. IYmmediately
west of Cochrane four or five large cuts there.

Q. About how much would be in those cuts of that kind of material?—A.
About 20,000 yards in each one, . '

Q. And there were in all about how many 7—A. About four,

Q. Are they one after the other?—A. Yes. -

Q. Starting where?—A. Almost in the town site of Cochrane.

Q. The rest of it did not need continuous blasting?—A. Not continuous.

Q. Where will I find recorded the information. which will show me whether

-or_not continuous blasting-was -used- on-ahy work-in-your districtPA. - The - -

Resident Engineers can furnigh it.

Q. Is it recorded anywhere on the fyles of the Commission?—A. I think
there is some correspondence about those four cuts I have wmentioned close tc
Cochrane with Mr, Iumsden. I might, say those cuts were taken out before I took
the district. I have seen the correspondence ad the Resident Engineer’s record
of powder consumed. .

" Q. You were here all the time?—A., Oh, no. This work was open for two
years before I took charge of it. Mr, Mactarlane was in charge, and Mr. Poulin,
who is dead. :

- Q. Did you take the cost of excavating to the contractor into consideration
when making your classificationP—A. Not to my knowledge,
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Q. Why do you say it was more dificult and more expensive, if you do say
so—and I undersiood you to?—Why do you put that forward at all #s a reason
for so classifying it?—A. That is in the soft material, . T

e “Q. In the hard material too?—A. The hard material I cousider looge
rock under this specification. » '
Q. And-the soft material—did you take into consideration the expense
there?~A. I think I must have. o )

" Q. Where dild you-find in the apecification anything to entitle you to classify

soft material as loose rock?—A. I do not believe you can. May I look at it?
Q. Certainly? (Witness examines specification).—A. Probably the only
reason was that it could not be ploughed, in my judgment.
Q. I am ssking you, what was your judgment?—A. Well, that was it.
- Did you classify muskeg. as joose rock —A. No.
Q. Could it be ploughed?—A. No.
Q. But muskeg is not clay?—A. Muskeg is not clay.

By Mr. Qutelius:
. If you were to revise the profile, having in mind economy, could you reduce

the quantities without increasing the maximums?—A. Yes, sir. ,

Q.- -Where and how?—A. By using a virtual four-tenths and six-tenths
instead of the actual four-tenths and six-tenths that were used. .

Q. What is the difference between an actua! and a virtusl grade?—A. An
actusl four-tenths grade mever varies from four-tenths 5 I do not krow whether
I can make that clear; but is compensated for curvatures only. In using virtual
four-tenths grade, the momentum of the train is allowed to carry it a certain
distance up a grade of a greater rete than four-tenths. This distance is caleulated ;
then the rate of grade is reduced to four-tenths again, or less, when the same process
is gone through, and may be repeated indefinitely, to reach the summit,

Q. In other words, a locomotive will pull the same train over a virtual
four-tenths that it would pull over an actual four-tenths grade p—A. .Yes, barring

..accidents. - :

Q. By the introduction of virtual grades on your division, where would we
look for reduction in cost of jts construction P—A. ~ At what points, do you mean,
or in the schedule of classification ? :

. I want you to say in the fills?—A. In the fills by reducing yardage, and

in the length of the culverts, making a saving of concrete. N

Q. Would it have been _pge,sjble,.to.,have—reduced~~some'-’of“the"cuttiﬁ‘g‘i by T

=== —~introducing virtual grades?—A. Yes, '

Q. " Did you give this subject any thought or study in connection with the )

location of the grade line over your division t—A. Not in this district; only on—
“ooUsuryey, T . '

Q. As district engineer, why did you not take this matte. up with the higher
officers and recommend it?—A. Tt had been turned down by the Eigher authorities
during the time I was on survey in 1905 or 1906, and I considered the matter had
been dropped. ' . ' '

Q. What knowledge have you perconally that the chief engincer, or the
commission, refusd to allow tl:e use of virtusl grades?—A. T think T must have

- had a Jetter to that effect.

Q. You do not know?—A. T do not remember now. The impression T have
got is that I had, and that the matter was dropped then. Mr. MacPherson took
1t up first with us, or with the distriet engincer that I was under at that time.

- By the Chairmian:

-Q. Would there have been sny material saving if that policy had been adopted
over your district?—A. I think the saving would have been quite large.




T T INVERTIGATING OOMMISSION -
SESSIONAL PAPER No. 128
By My, Gutelius: :
Q. Would you care to make a guess in a percentage way?—A, Perhaps 20 ... .
)t - per cent:—Ia that-too-highp— & percentago way P
. Well, eay 15 to 20 per cent?—A. Yes.
In passing over your division I have noticed that the sub grade on the
level has been raised to what appears to be higher than was necessary to get over
the muskeg, and in some cases grades introduced to get up on these higher banks;
what defence is there for this practice?—-A. I think that was a matter of policy,
too.
Q. Can you direct the Commission to the source of this policy you refer to P—
A. T know nothing in writing on the point.
Q. What has given you the idea that it is policy?—A. A conversation
with Mr. Woods, assistant chief engineer of the G.T.P., for one thing.
. thQ. Were any of your profiles amended raising the grades?——g. Yes, all
of them.

Q. By whom?—A. By myself and.by Mr. Macfarlane,

‘Q. After you had passed on them and sent thema up for-approval;—wera they -
amended, revised?—A. Sent to whom for approval?

Q. The chief engineer’s office. First, have these profiles of yours heen
approved of by officers higher than the district engineers?—A. Yes.

Q. Who approved them?—A. The inspecting engineer, representing the

* chief engineer, Mr. Macfarlane.

Q. Did he revir> any of your profiles?—A. Yes.

Q. Did he raise these grades?—A. Yes.

“ Q. He represented the chief engineer of the Commission in doing this ?P—
A. T took him to be. He raised these grades in consultation with me. It was not
an arbitrary raising of grades by him.

Q. Have you a written approval from him of these grades?—A. No, I
think not; it was all done in my office, he and I together. :

, He did not sign any of them after you completed them?—A. Not as
inspecting engineer, ro. ) L

Q. Would it no! have been advisable, in the interest of economy, to reduce
the height of many cf these raised embankments?—A. Do you mean, would it
not have been advisable or would it be advisable now?

Q. Would it not have been advisable, in the _interest_of .economy,to -have ——-———

—— - reduced "the Leights of some of these embankments?—A. Yes. .

Q. Would it amourt to much of a saving in dollars?—A. Yes, the saving
would be considerable,

-~ ~7~"Q- “You are more familiar-with- this-division than-anyone_ else, Can you
give me a guess, in percentage, as to what eaving might be effected in this o
manner—A. There might be one-sixth of the total district. -

Q. That would be Low many miles?—A. Say, 70 ‘miles,

Q. At 5,000 yards to the mile, it would be 150,000 yards, and it will average
88_cents; it would be a third of that?—A. Tt will average more than that; it
will average 50 cents,

. Q. That would amount to $175,000, then?—A. Yes.

Q. This idea is not a new one?—A. No. .

Q. Did you do anything yourself towards reaching this economy?—A, Yes,
I have lowered grades and changed the rate of grades.

Q. And you propose now to make such further reduction as can be made,
where those higher dumps have sottled 7—A. Yes, we propose to plot a new profile
of existing top of earth levels, and put a new grade line on that.

Q. And save as much of this extravagance as possible?-—A. Excess material.

Q. And save as much extravagance as you can, from now on?—A. Yes,
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Q. Were there many similar slides op your division?—A, Nothing g0 bad
48 1,040 in the same distance; what 1 mean ig ghort crossings,

hat Percentage of saving coulq have been effected on your division if

-~ Wooden-permanent. trestles-had-been constructed; thé"ﬁéﬁié“éé"yﬁ'were accustomed

toko? tl;e Algoma Central? Just say roughly?—A. That ig the percentage you
ask for . :

Q. Yes, in dolars, if you can remember what Your bridges cost —A, My
impression ig that it would have saved yus Perhaps & million dollars, but I am
having information prepared which will give it exactly,

. Do you know what cement should cost in thig country?—A. I have my

Q. What should cement concrete cost in this country per cubic yard?—A, 1
think it could be. put in_ Place at an actna) cost of about 38 op 810 a yarq,

e prices paxgl to general contractors, however, are what?—A, From.

‘A, Yes.
Q. Referring to loose rock specifieation undey classification, you have told

us that you construed the reference to ploughing as being a method ‘to be adopted
in excavation?—A. y 3,

The same as jn Paragraph 34, under golig rock, which says, “ May best
be removed by blasting » 74, ges. .
oo Q. Then you read into the loose - rock clauge, « May best bo removed by
ploughing # 74 My idea is that if that word *best » were there, it wonld
explain that clause beiter,

And that it would make clear what wag intended 7—A, Yes, .

That is, to make clear what You, in your Interpretation, wonld suggest
8dding to this clayge: « May best be removed by Ploughing” > A" '1¢ ploughing
is kept.in as g test, yes. . ‘ '

- Then, to arrive at your conclusion, it was necessary for you to asgume
something that was net actually printed in thi specification?—A,” Not actually
printed, ves, -

Q. It js g fact, then, that You did not take into congideration gs g tegt
only P~—A, Yes 5 that is my Judgment of the specification, and I consider it ig
left to my judgment,

The Commissioners 10% tflle
Transcontinenta ailway.
y ~ . Ottawa, June 12th, 1912,
File 12,028,
F. P GUTELYS, Esq.,
Investigating Commission,

Dear Sir:— -
eal‘Yours« of the 8th inst, re height of subgrade above the muskeg on Distriet
« D ”‘ . N .
I have been unable to find any letters between myself and Mr, Woods, or
betwesn 'fﬁi; predecessor and M, Woods, with reference to the raising of grades on

»

District *

My recollection s that o far as I am personally concerned, there were verbal

ts only,
requests only Yours trul,
(Rigned) GORDON GRANT,
Chist Engineer.

123.—19

mvsmoq_:_g COMMISSION — 3se
 SESSIONAL PAPER No, 123




z0 NATIONAL TRANSCONTINENTAL RAILWAY
___4 GEORGE V., 1914 — -

Copy.
West of Cochrane, June 8th, 1912,

-~ (ORDON"GRANT, E§q,,”
Chief Engineer, N.T.Ry,,

Ottawa.
Dear Sir:—

In connection with the height of subgrade above muskeg on District “D*,

Your recollection was that it was at request of the G.T.P. through Mr. Woods.
Will you kindly let me see any corregspondence you may have in connection
therewith.

Yours truly,

Copy.
CoonRANR, June 14th, 1912,

GorpoN Graxt, Esq.,
Chief Engineer,

Ottawa, Ont.
DEear Sir:—

During my examination by the Investigating Cu:nmission T was asled to look
up and send to them my authority for the-use of maximum grades of 0.4 per cent
castbound and 0.6 per cent westbound, also for the use of 6° curves as the
maximum curvature, .

. The instructions regarding curvature are found on P. 38, Art. 28 of the book
of Insbtru,gﬁonj. and those regarding grades are found on P, 45 (at the top) of the
same _hoo.

- T will be glad if you will transmit this information to the Commission.

Yours truly,

(8gd.) G. L. MATTICE,
Assistant District Engineer.
¢« O.D-”
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OTTAWA, OCTOBER 25th, 1912.)

Present: G. LynoH-STAUNTON, K.C., Chairman.

G. L. Marrios, Assistant District Engineer, Natioual Transcontinenial
Railway, examined: = '

By the Chairman :

Q. You are the assistant district engineer in district D?-—A. Yes.

Q. And you have already given evidence to the commission at Cochrane?—
A. Yes,

Q. Do you know Mr. Goodwin?—A. Yes.

Q. He i3 inspecting engineer of the Transcontinenta! Railway?—A. Yes.

Q. Did he pay a visit to Cochrane, lately?—A. Yes.

Q. When did he arrive there and when did he leave?—A. 1 can tell you
when he left. I do'not remember the day he arrived. He was there between
September 18th and October 20th, :

Q. Were you -with him all the time he was there?—A. Just during the time
he was out on the line, ,

. Do you recollect when he went out on the line?—A. We started from
Cochrane on the 23rd of September, going east. '

Q. And you went east how far?—A. We went east 158 miles, that day.

Q. Who are “we”?—A. Mr. Goodwin, Mr. Balkam, district engineer, and
myself,
Q. Will you tell me the reason for that trip and what you did on it?—A.
The trip was for Mr. Goodwin to inspect the classification; - = omomm o m e

Q. What was done on that trip; start at the bejinning and tell me in your
own words what was done on that trip?—A. The fiist day we ran 1568 miles and
slept at one of our Residency camps that day. It was the carap of Division En-
gineer Sunstrum, Residency No. 11. We did nothing but travel that day. .

. On whose contract is that?—A. Contract 15; Macdonell & O'Brien.
That is sublet to O'Brien & Martin who are doing the work.
- —————— Q- The-next-day, Se ber'?étln;‘diﬁ?w do anything P—AT We went on

the motor car to the end of steel and walked from the end of track to Belle River,
beyond the end of steel, and we stayed at Residency No. 8 that night. We ex-
amined nothing that day. We were travelling to the end of the work to start back.

Was there any work done or any information acquired by Mr. Goodwin

before e left Cochrane?—A. Yes, we had all the classification notes copied out
on sheets, each Residency by itself, ready for him to carry with him,

*llrxc‘cl_assiﬁcation that had heen done over the ground he was about to inspect P—A.
s sir.
2 Q. And that was furnished by you or by Mr. Balkam?—A. Both of us, by

the office.

Q. We come now to the 25th of Septembor, what was done on that day ?—A.
We started nt Belle River and examined the classification through to practically the
end of the gmdin%. :

Q. That is still going east?-—A. Going east,

Q. Did you make any notes of what was done on that day that you have with
y}(:u ?t;—A. I noted in my diary that we started. T think we all took notes on the
sheets.

-~ (NATIONAL TRANSCONTINENTAL RAILWA-Y»ENQUIRY-COMMISSION" e

He took with him the information necessary to familiarize himself with
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i d Can you give me any information sbont what you did that dayp_y
I think the only thing we did was to raise the classification in one cut,
Q. You examined a)) the classification for about what distance ?—4A, About

] l N s . s
wafmf)sid you make any chznge_s Or pass any opinion AonAthe.cIasaxﬂcatnon-m that - -

istriet P—A. " Just at one sp
dlsh'mt?T‘)?e cut you are spep:king of, is the cut between stationg 835 and 8397 _

. Yes, sir,
4 Q. Tell me what you did there—A. We looked over the cut, got ) giok and
shovel, and Mr. Goodwin got a pick and shovel, and we talked to the resident and
division engineer who saw the work done,

Q. Who is the division engineer 7— A, Sunstrum,

And who is (he resident engineer —A. Howe,

Q. What dig You do?—A.  After consu]t_ation., we mnsx'd.ered it should pe
changed. The cut was originally classified “g3 cubic yoards solid rock, 653 onbie
yards loose rock, and 1303 cubic ysrds commeon oxcavation.” We dagideq that
the mixed niaterial should be classified about 65 per_cent looge rocki, and Mr, Balkam

On returning to camp, instructed the resident engineer according y.
Q. Wl%,at change did that make in the classiﬁcatigm?--A. Apert from the
solid rock exeavation, the loose rock and commep xcavation were about roversed.

.« Did you do anything more that day?—A. No, we came back to the camp
and stayed the rest of the day there, -

- Next day did yoy make any more inspection P—A, Next day, the 36th of
September, it raineqd all morning and we walked back to Belle River Residence in
the afterncon angd inspeeted about half a mile west of Bellg River and stayed in
camp.

pQ. Did you make any changes in that halt mile?—A, No.

- On the 27th of September, what did you do —A. We started where we
stopped the day before at the half mile west of the Belle River and walked to the
end, Clear Creek, bevond the end of steel.  We Dractically walked to Rcsidency

No. 9, about twelve miles west of Bellg River; that wasg just in the mMorning,
Q. In the afternoon, what did yon do?—A, We continued with the motor
1

N Did you make any changes in the classification on that twelvo milea?—A,
o. S
Q. Did you o anything more that day?—A. No. ’
. On the 928th of September what did you dop—A, We Jeft Residency No,
11 and went over the track in the motor car and ran forty-five mileg west to Rob.
ertson Lake,

cut at mile 1133, M., Good vin got o Pick and shove) and dug some smal} holes in
the side of the track, That jg the first cat west of Peter Brown Creak,

Q. Did ke Make any’ changes in the classification there?--A, N,
Q. 0se contract was that on?—A, That Was on contract No, 14, the
Grand Trunk Pacifie contract,
Q. Who je doing that work ?—A, Foley, Walsh & Stewart, agents of the
Grand Trunk Pacifie,
What else happened 24 At two or three other points My, Goodwin dig
the same thing; we carried the tools with us,
Vere any changes made?—A. No gir.
< Did you" contine along the railway next day?—A, The next day was
Sunday, we stayed at Robertson Lake, Residency No. 15,
Q. What happened on Monday, the thirtieth of § tember?—A, 1w, ran
from Rober_tson"s_ Lake to the Quebes boundary, 8pproximately forty-one milgs,
- Did yoi make any inspection op the way?_A, No particular inspection
that T remembor now.  We watched the cuts as we went along, and My, Goodwin
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made notes of the class of material, whether clay or eand or rock, but did not make
any excavations, :

. ‘,Ag,-fitigu_slept, that night where?—A. Somih River, Residency No, 17,

On Tuesday morning what did you doP—A.  We ran from the Quebeo
boundary to Cochrane, abont seventy-two miles, o
Q. Did Mr. Goodwin make any excavation along the road p—A, Yes, in one
or two places. : ,
Q. Did you make an changes in the classification p—A. No.
You got back to Cochrane that night P~—A, Yes,
that & After you got back to Cochrane did yon do anything farther?—A, Not
at day,
Q. The next day what did Mr. Goodwin do?~—A. We wess in Cochrane all
day Wednesday, and Mr. Goo win said he made arrangements to do some work the
following day. :
Q. What was done on Thursday, the 3rd of October?—A, On Thursday, we
were in Cochrane all day, and Mr. Goodwin started his teams working at & cut on
contract No, 14,
Q. Wiat did the teams do that dayP—A. Grubbing the stumps off the sur-
face preparatory to making a plough test,
Where was that?--A. That was on the Cochrane Xard cutting,
Q. On the south side of the Cochrane yard cutting?—A.  On the south side,
on the Temigkaming & Northe-.q Ontario property, | -
Q. What mile was that ?—A. About mile 103 1-4. ‘
Q. How far sonth was that from the edge of the old cutting?—A. About

~forty feet,

Q. And north of it is the Transcontinental line and eouth of it is the T.
& N. 0. railway?—A. Yes, _

Q. It is between the two cutlings?—A. Yes,
Q. . Were thero trees on itP—A." No.
Q. Tt was a cleared piece of laud covered with stumps ?—A,  Yes,

Q. And you got ready that day to plongh it?—A. Yes,
Q. Was 1t ready to plougiy for Friday?—A. We went away on Friday, we
went west with the motor car. ~We travell seventy miles, going through the same

procedure as the previous days, taking notes of the matorial fn the different cuts
burrows,

e Q. Did you make any changes in the classification —A. Ng,_*_‘__h_____w_

. It was merely an inspection trip?—A. That is all, _
Q. What did yon do then?—A. tWe slept at Residency No. 17 that night
and we returned on Satutday to Cochrane, .
Q. Then on Sunday, I suppose you did nothing?—A. No. ’
Q. What did you do on Monday?—A. On Monday morning we started west.
We started west in the morning and ran through to Hearst, one hundred and
thirty miles.

Q.  In the meantime, had any ploughing been done p-—A. They were plough-
ing all da{’ Saturday. )
Q. Did you see the work on Sunday or Monday?—A. I saw it Saturday

afternoon.

Q. Tell me what you saw?—A. I think there were one or two teams
ploughing material, ; - . .
- Q. Were they two horse or four horse teams?~~A. Two horses and a plough,

Q. What were they ploughing with?—A, A grading plough,

. How ‘much ploughing had been done when you saw it?—A, T think
about a foot and a half in depth that da{.

Q. - From what you saw, can you tell me to what depth the plough went into
the soil on the surface?—A. T aig not see that.
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Q. Describe the condition of the earth that was ploughed when youn saw it p—
It was clay,
Q. Was it ploughed?—A. Yes.
Q. Ploughed as you would sce a flold ploughed?—A, Yes. =
Q. It'was geiivine plotighing?—A. Yes, ‘
Q. How much had they done?—A. They ploughed about a foot and a half
in depth,
Q. Had thev done a day’s work?—A. Do you mean what a farmer would
consider a day’s work?
Q. Yes?—A. I do not know about that.
Q. They set out to plough out an area of about how much?—A.  About 100
feet long and 20 feet wide. : ,
Q. Had they ploughed the whole surface when you saw it Saturday after-
noon?—A." Practically all of it. —
Q. Had they removed any of the material ?—A. Yes.
How was it removed?—A. With a scraper.
Q. How many horses on the scraper?—A. Two horses.
Q. Before ploughing the surface was grubbed?—A, Yes,
Q. After they grubbed it they put the plough on it?—A. Yes,
Q. After they ploughed it they put the scraper on it and removed the
ploughed material ?—A. Yes. B ‘
) Did they do anything elss hesides ploughing it and scraping it to remove
it?—A. Nae, ’
Q. When they took the surface off; what next did they do? Did they plough
it over again>—A." Yos. , X
Q. They took another lift off it with the plough?—A. Yes. :
. Did you see that ploughing done?—A. ¥ might have been there fo¢ ten
br fifteen minutes.
Q. Was it apparently easy or hard ploughing ?—A, Fasy ploughing.
Q. They turned over the second lift thep ?—A. Yes, if you may call it a lift.
Q. Was that removed by the scraper?—A. Yes,
Q. Without any outside assistance ?—A. Yes, ,
Q. Did they take another lift off, did they take a third lift off ?—A, I did
not stay there. )
Q. Anyway, they ploughed the whole area to what depth?—A. On on aver-
;ge about four and a half or five feet, The deepest place 1s about six and a half
eet.

A,

——Q—Ts-thatcross-section corract P——A, As far as I know, yes,

Q. You have no reason to think it is not correct?—A. No,

Q. Tt is certified by one of your resident engineers?—A. Yes, and by Mr.
GQoodwin, '

Q. What was the material in this cut?—A. Clay.

Q. Was it clay to the bottom?—A. T think he stopped at sand, he struck
sand in the bottom,

Q. That is where he stopped P—A, Yes, '

Q. What was the sand like ?—A. Very fine white sand.

Q. That completed all the tests that was made in that cut?—A. Yes,

Q. What else was done?—A. We are now up to 8rinday, the 6th of October,
that test was in progress all through the next week > Wo were away, .

Q. Have you described to me everything that was done in that cut?—A. No,

Q. What else was done—2, Some of that material in that particular spot
was scraped without being ploughed,

Q. Tell me what portion of it?—A. About a foot and a half. The plough
Was away up in the other cut, and Wwe scraped it out without going after the plough.

Q. You are now looking at the cross-section ?—A.  Yes. e 8
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b Q. So that part of the cut was taken out without the assistance of a plough ?—
A. About eighteen inches of it.
Q. Was that taken out at once; to what depth would the scraper go?—A. In
-thin-layers of two or-three-inches; — — e T
't Q. Can you tell me anything more-about that cut?—A. No; I do not think
a 80, .
Q. That was all the work that was done there?—A. Yes. “
1d Q. You and Mr. Balkam were away during most of the time this was being
taken out? Inspecting along the line with Mr. Goodwin—A. Yes.
Q. Continve your account of your trip?—A. We made a similar inspection
00 west of Cochrane as far as the end of the district, 200 miles, as we did east of
Cochrane, and it took us from Monday until Friday to do that, five days.
T- Q. Did Mr. Goodwin make any other plough tests?—A, Yes.
Q. Where?—A. The first cut was west of Cochrane, on contract No, 185,
mile 104, _
Q. About what area did he have ploughed there ?—A. The cross-section shows
about 50 feet by 15 feet.
Q. How far was that from the edge of the cutting on the railway ?—A. I did
e not see this place. . '
Q. Do you know the place?—A. Oh, yes. .
" Q. Is the clay there similar to the clay in the cut you have already described ?
—A. Not quite, o o S
h Q. Has any clay, like the clay in the cut you have already described, been
classified as loose rock?—A. Yes.
Q. Is the clay in the cut you have first described, similsr to the clay through-
! out the district?—A. It is the same physical formation.

--Q. Ts it in the same condition?—A. No. &

Q. In what does this differ at the present time from the condition in which
it was when the right of way was cleared and the work was commenced ?—A. The
clay is in a much drier state.

Q. Is it harder or softer P —A. It is the same consistency, but it is dry and
brittle instead of being sticky. : .

Q. What has caused the difference?--A. Clearing the land for four years
and draining it with the cuts on each side of it. :

Q. In what condition was the clay in the cuts made by Mr. Goodwin, that yov
have first described P—A. Nice friable, dry material

- Q. Was it dry down to all that depth?—A, ™ Yes.
i 3 -Was the cut alongside of Mr. Goodwin’s test cut classified as loose rock P—

. es. ' (

Q. Did Mr. Goodwin make any tests other than those you have spoken of on
the inspection, and at Station 8357—A. Yes; these two plough tests at Mile 103
(Station 428) and Mile 104, that is 103 miles east of Cochrane and 104 miles west
of Cochrane.

* Q. The next plough test is at Mile 104 (Station 500) and that is west of
Cochrane?—A. Yes, ‘

: Q. Mr. Goodwin said he had a plough test made slongside the cut at Station
482-503, and ploughed with two horses and a grading plough to a depth of about

tive feet, is that currect?—A. 1T belicve so; I did not.see it.

Q. You did not seo the cut all?—~A. Not when he was ploughing it.

Q. Did you see it afterwards?—A. No, sir. . .

Q. He did not make any other plough test that you know of —A, No,

Q. In his report he says, to summarize it, that he examined the classification
of contracts No. 13, No. 14, No. 15, and No. 16 in District D?—A. He did. -
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ixed clay and boulders are classified, a certain per-

- And he says that m
centage of loose rock aceording to the a and that no-assembleq - - - .

.. rock has been-returned on-thi - That is correct.
Q. He

horses and which,
shovelling or scraping P—A. That g his opinion,
- He does not say what quantity, but he says there wag some clay of that
kind?—A, Yes, that is right, '
Do you agree with that?—A_ No, sir.
- As I eay, he doe- not give the quantity, but he says there was some of that
kind?—4, Oh, that is perfectly right,
Q. Then he 8ays: second, clay that can he ploughed, but
or too soft for the ploughing to be any uge ag
this clay is too soft and sticky to allow horses A
it is 80 tough that though it could be ploughed, still h

shovels before it could be removed. Dy you agree with thatp—A There is guch
Mmaterial, *

Q. In the thirg lace he says there ig a quicksgnd clay which can be Ploughed,

but which rung toget{x)er almost immediately. Thig clay rung together 8o that it

Z:va!;‘;bly hes to be shovelleq out of the carg or carte, Do you agree with that?—
A, Yes '

8 mixed clay anq vel; some of this class should
0. 1, that is, clay which ¢an be plonghed with two or four
it goo
ovelling or scraping,
thovelled, while a pro
Plonghed ?—A . Yes;
Q. He next 2
where that jgp__ spe

)

_Q._He
1909 with plo
that right?—A. do not kn .
my time. T have no doubt it iy try because h He was resident
engineer, I think, at that time, '

"0 JOu remembet the Place?—A. T know the Place, . .
Q. Can'you describe what the cut consists of p—4 It is a clay cut with
ers,

t end of the crit at Station 1063-1084, Mile 75 P

Residency No. 7.
taken out with 5 plough and grading machine in 1908,
fngt of that?—A, No, sir.. The grading machine is there,
right. o ST
al was clay and could come under Division No, 1, do

you agree it wagq lay?—A. Tt wag clay, ves, with sand in the bottom. We
borrowed in_ that cut afterwards, : )
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Q. Yes, he says the east end was sand and was used for borrows ?—A. Yes,
but I would not ”ﬁ it was the east end. The borrow started in the west end of
the cut and went through right to the east end. T think he means the west end
there. It is more the centre of the cut really. -

-~ Q. ~He next refers to-the-cut at Station 2165-2175,  Mile 54, do Jou know T

that?~—A, T do not remember that particular cut, but I know the general country
there. It is all a clay country.

. He says: I understand from Division Enginéer O’Leary that the first
two feet of this cut was good scraper work, while the second two feet was only
fair, and the balance tough clay, which I judge would come under Division No. 9.
He says the cut was ploughed to a depth of six feet, that it was classified as 10,240
cubic yards loose rock, and 960 common excavation, do you know anything about
that?—A. I do not remember that particular spot now. :

Q. Then' he says: I would judge that these cuts are typical of the whole
contract, what do you say as to that?—A. I think at the time the classification
was made, that every cut was considered by itself. IR .

But would you say they were typical cuts?—A. T cannot say that they
were, ,

Q. You would not like to express an opinion on it now, at this date?— -
A. No, there is a similarity in all that country. :

Q. He then eays: Contract No, 15, E. I, and G, E. Fauquier, Contractors,
the clay on this contract is very similar to that on Contract No. 14, except that
perhaps there is a larger quantity of mixed clay and gravel, do you agres with

“that?—A.  Yes, I think that is right. ) '

Q. He says: On Contract 16, O’Brien and Macdougall, and O’Gorman, the
material on this contract is very similar to that on Contracts Nos. 14 and 15; I
would judge that the classification on this contract is not as high as on the other
contracts. What do you say as to that, is that your opinion?—A. The material
up there is a different material, it is more of a hardpan material.

Q. That is on O’Brien, Macdougall and O’Gorman’s contract?—A. Yes.
I speak now of the average. o )

Would you expect it to be classified higher then the other?—A. The
idea was to have it as uniform as possible. :

Q. Would you expect from your knowledge of material in the two contracts
that O’Brien, Macdougall and 0’Gorman’s contract would be classified higher than
the other contracts, than No. 14 and No. 157—A. No, I would nos. ;

The witness was not further examined.

4

(N. T. R INVESTIGATING COMMISSION: EVIDENCE TAKEN ON
TRAIN AT BOUNDARY BETWEEN ONTARIO AND QUEBEOC,
JUNE 20th, 1913.)

Horaor Loxerny, sworn ;

"By the Chairman:
. You are a civil engineer?—A. Yes.
. Had you any experience before you became connected with this road P—

Q
Q
I
Q
Q

A.

wag with Mackensie and Mann in Nova Scotia for five years,
On construction work?~~A. I was resident engineer on two residencies.
. On construction?—A, Yes, .
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Q. And then you came on the ’l'mnsgqgﬁngntal_?—

g .-,_A.-./_I_“xas-the]‘r_'.o,lﬁi:é.h,
~---—-engincer at Bridgewater, -N-8. - mid thon T &

ame to the Transcontinental,
Q. What have you been employed at on the N.T.R.7—

A. First of all, in
1905, until construction began in 1907, T waes engineer in charge of g party on
preliminary location.

- And since 1907, what have voa been engaged at?__A
1908 T was divisional engineer at Edmundston, anq then in 19
~ assistant district engineer,
Over what district ?—.A. I do not know.
Q. With Mr. Fose?>—A.  Yes.
Q. And you hold that office now?—4. Yes.
first. you know,
Q. You were one of them?—A, Yes,
Q. You have gone over the road from Moncton to the Quebec line with Mr.
Foss and the Commission in the lagt few days?—A. Yes.

Q. And vou have been present to-night, and |}
Yes,

08 T was appointed

There were two of us at

teard the evidence given Mr.

idence given by Mr, R
) —A. Well, anything on which I
disagree with him ig very trifling detail. There is only one thing that ig in my -
mind at present. There were little things, but they do not affect the matter
generally. I think thet instruction about curves was two thousand feet instead
of one. That js just in my ming now, b e points which do
not amount to any

ut there were other litt)
thing. Substantially, I agree with what- Mr. Foss 8aYs.

(N-TR. INVESTIGATING COMMISSION EVIDENCE TAKEN AT N.TR,
OFFICES AT QUEBEC, AUG, 20, 1912,

J. W. PortER, sworn :

Q. How old are you?—A. Thirty-four,
Where were you educated P—A,  Aberdeo

Q. What engineerin

n, Scotland, Gordon’s College.
and what year did

8§ experience did You have before You came to this country,

you come?—A. T gerved a‘_pygihagewof,-ﬁvefyeam‘»articled"‘

arge~of "the Great North of
Was a year assistant to him

Scotland Railway.
> general assistant in the office, and T came to this
country in 1902,
Q. What was

your first engineerin
a short record of it, until y

ou were employed on the N.T.R.7-—A.
from Mr. Tye, then chief eppi i
in the office. T was ther

oing general office work, and at the
‘ent out to Winnipeg, on the Winnipeg-Fort William
double tracking. T was

draughtsman, and afterwards I was
leveller for two weeks, I think, and then I v

as transitman up till about October
of that next year; that ig October, 1903,

Then T was on the Toronto Sudbury
iminary Survey work under Mr, Killally. 1

was there for

ten I went over to the Walkerton & Lucknow, as assistant

on location. "y Partied were bunched together to locate that Walkerton line.
en I came back to the Toronto Sudbury as resident on reésidency. 5,

-—From-1907-to -




/., 1914

“office

ll, in

'ty on

07-to——

inted

@
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Q. What stations were on that line?—A. = Black, -Midhurst, Utopia. I
finished up tlat residency in about a year or nine months, and I was made respon-
sible engineer of contract work for the erection of timber trestles, etc. I laid
track up to Parry Sound in the ¢apacity of resident engineer on track work, and

Q. As vsgistant engineer you had charge of how many residencies’—
A. Thete was just cne there, from Coldwater up. I was there for two months,
and then X cawe back to the Toronto-Sudbury on fifty miles, where the ballasting,
ete., was not completed, and the stations, tracks, ete., had to be built, and so forth.

And you practically finished up that road?—A. T had charge till it was .

turned over for operation in the year 1909, and after that I took six months’
holiday, after seven years’ work, and 1 went home. After returning, I went with
Mr. Grant on the Transcorntinental. :

Q. So you had seven and a half years’ actual experience on the C. P. R.
in Eastern Canada, east of Winnipeg?—A. Yes. :

Q. And after those holidays, you took employment on the N.T.R, in what
position?—A. Mr. Grant wired me he had a position for me, and I went up to
see him, and he sent me down in the capacity of remeasuring work on District B.

Q. And reclassification>-—A. No, just remeasurement.

Q. And after that remeasurement work was completed yon did what?—
A. I was made divisional engineer after Mr. Bourgois left. The division was
extended and ran from mile 92 to mile 150 at that time.

Q. West of the Quebec Bridge?—A. Yes, , ,

Q. On our recent inspection of your division a great deal of discuesion occurred
in connection with » sub classification known as assembled rock?—A. Yes.

Q. We opened up the sides of cutting at mileage 120.9 and 162.3 for
examination, and I asked you to examine the material .found in these openings,
with the idea of securing from you your opinion as to how that material should
be classified. What were your conclusions?—A, My conclusions were that it
did not come under the impression that I have in my mind of cementing material

__between_the rock. My idea of measuring that would be to measure the rock

and return it as solid rock at mile 120, which you were speaking about jus$ now,
and the balance as loose rock. At mileage 1209 I think the cut was about three
times as hard and contained a great deal of rock. I did not think the material
in between really wds sufficiently hard to be called cemented: too much sand in it.
T would have returned it the same way. )

Q. So that both of those cuttings, in your judgment, should have been re-

turned-as loose-rock;-and -all-the -solid rock- that was-in- it ?—A.-Yes,— ... --

Q. Did you approve, as divisional engineer, of such classification as this which

we have just spoken of as assembled rock, for solid rock prices?—A. 1 did not do

any classifying, and I do not think T would call that assembled rock exactly.
Q. Yi;lu do not think you called any material similar to that solid rock in

any of your returns?—A. No, not all solid rock. What I mean is that at that
cut mile 120.9, it seemed to me full of rock, and a certain percentage of solid
rock, but I wouid not call it all solid rock. _

Q. What I am after is, does this judgment which you have given me on these
cuts coincide with the classification which you have given of the cuts on your own
division?P—A. I never classified any yet. I have never done any classification on
the line at all. I was not there when the work was opened up, and consequently
1 did not have an opportunity of exercising that judgment.

Q I ehould%gto have you make some comparizous between the character

of this railway an method of construction, as vompared with your experience
on the Toronto Sudbury line of the C. P. R That work was in progress at the
same time that this work was proceeding?—-A. Yes,

__afterwards I went over tc the Georgian Bay and Seaboerd branch, and opemed =
up conswruction there as assistant engineer.
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Q. How did the character of country south of Bala compare with the character
of country rovered by your division herep—A. It did not compare at gll;
different oroposition altogether, . B
Q. Diffx()e?-eut kind of material 7—A, Different kind of geological formation,
Q. There were deep cuttings?—A, Yes,
Q. And some deep ravines to be crossed 7—A, Yo

'

The only steel structures that Wwere erected on that line were built where ?

Over running streams, and Jjust like Parry Sound, a town crossing, and
crossing the G.T.R,, and Places like that, )

Q. T would take it, then, that trestles were constructed at al] points crossing

fill over 20 to 30 feet in height, where there was not sufficient materja) in the

adjoining cuttings to make the fill?—A. Trestles were erected, exactly, T

Did you have any experience on the Toronto Sudbury line with solid rock
borrow ?—A4, None, sir. ~ .

Q. In the location of these trestles was there any hard ang fast rule against
locating them on clurves P—A, None, sir. There were several of them on curves,
some of them on four degree curves, ’

It was a common thing to constryet trestles on curves?—A. Yes.
Do you reeall any steel bridge located op corves?—A. I canpot recall

everting to wood trestles, were thoge trestles constructed in g country
that was covered with forest trees?—A. No, )
No forest country aroung the Toronto Sudbury line?—A. Ip the north
end there wag pine limits, .

Q. What I desire is, was the question of combustible material in the vicinity
of g ;;ro;zzsedNtreatle of any import as to whether a trestle should be built at that
point?—A4, . .

Q. What dig they do to protect these trestles from fire from adjoining tim-

- berland or bush7—4, Sometimes they put a watchman there, and standard water
arrels on a trestle, and they cleared g piece on each side, and took all the scrub and
8lash away, <o that there would be no chance of fire to run, and sometimes covered
the stumps with sand, ’
And that special clearing extended far enough from the trestlo g0 that
You engineers beliaved that the bridge woulq be safe from a forest fire?—A. Yes,
hat was really the condition, was it not?—A, Yes.

By The Chairman -

Q Itisa wild, unsettled conntry from Sudby
88 far as Severn River, except for a small i
tully half the line, i i

.. Q Yo i . Qutelius it wag not a forest country; you meant a
timberland; you do not mean it was a settled country?—A. Np,

By Mr. Guteliys .

igh a class of railway in the
.T. It was & higher class,
- Q. What do you mean by that?—A. I mean to say that the maximum
grade, the ruling grade, wag three-tenths, and here it is four-tenths, The maxi-
rum grade in both directions was 5 virtual three-tenths, ‘
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Q. What do yon mean by a virtnal grade?—A. A virtual three-tenths,
means'a grade over which a train of three-tenths tonnage can be hauled.

Q. What is the differcnce between a virtus) and an sctual grade?’—An actual
grade ia one in which the grade is uniform, with curvature compensated. .A vir-
tual gracle is one in which sags or momentum grades are introduced, whereby the.
actual rate of grade is increased. .

Q. Is it possible for a locomotivé to haul the game weight of train over a
virtual three-tenths that it would haul over an actual three-tenths?—A. Yes.

Q. What is the object of introducing virtual grades?—A. The sale object
of the introduction of virtual grades is economy in construction.

, Q" Were the economiés in the matter of virtual grades, which include.
momengum grades and sags, practised on the N.T.R.?—A No, sir, not that I
know of. - '

Q. Would it be possible for the engineers on the N.T.R. to estimate now the.
saving which might have been effected had virtual grades been used?—A. I
think it probably would.

Q. They could, except where the location would have been influenced by the.
proposal to utilize these sags and momentum grades?—A. Exactly, yes.

Q. 8Bo that it would not be possible for us to arrive at & definite figure a8 to.
the saving that might have been effected ?—A. No.

Q. So that momentum grade information or instructions should have been
given to the loeating engineers in order to have taken advantage of this economy?-
—A." Yes,

Q. Were the original instructions ‘such as would have permitted the use of

-- momentum_grades and sags?—A. They were not,

Q. You were given hard and fast instructions to build actual grades?—A.
Yes. ) :
Q. Rerverting to timber trestles, is it Possible for us to-day to figure the econ-
omies that might have been effected had timber trestles been constructed originally ?
—~A, - I think it is. '

Q. T understand you are working on such inforwmation for this mmission
now?—A. Yes. . )

Q. In the matter of curvature, I understund your instructions wpre (Read-
ing from general instructions to Civil Engineers, signed by Mr. Lums en)—“The .
maximum curve on & level shall not exceed eix degrees. This curve should be used
sparingly, and only when the topographical conditions prohibit an easier radius..
At depota or stopping places curves exceeding three degrees should not be used.
Curves less than 300 feet long are objectionable and should not be used. Reversed
curves must not be used under any circumstances. At least 600 feet hetween. -

- transition curves must be had. Broken back curves muet not be used. The minj-

mum tangent between curves in the same direction shall be 600 feet clear of transi-
tion curves®?—A. Yes, that is so. .

Q. How do these instructions compare with those under which you worked
on other railways 2—A, Rather more rigid, or confined the locating engineers more.
than on other railroads.

Q. Were you given a maximum degree of curve without any latitude on
any other railway that you bave ever worked on?—A. Yes,

Q. What was your maximum?—A. = Four degree curves, It was departed-
from in one case, . :

Q. -So that there are six degree curves on the Toronto Sudbury?—A. One.

Q. Was there any limitation as to the length of curve on the Toronto Sud.

bury?—A. Mo,

Q. Were the curves on the Toronto Sudbury spiral?—A. Yeas.
Q. Was there any objection to reversing spiral curves?—~A. I do not think-
80. : :
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Q. Was there any instruction against compounding curves?—A. By no
means. There were numerous compound curves used on the Toronto Sudbury.

Q. Tn your experience as an engineer, do you see any advantage in limiting
the length of tangents between curves that are spiral?—A. I do not.

Q. So that you wonid feel that any additional money expended for tangents
between spiral curves would be wasted ?—A. T would. '

Q. From your knowledge of your division, could any large saving have been
effected if the limit in degree of curves had been extended to cight degrees?—A.
Yes, it could have been.

Q. Would it be good railroading to introduce eight degree curves where
large saving could be effected, even though it would be expected that, under heavy
traffic, that curvature might, at some later date, be reduced >—A. T think it would
be practical railroading *o do so. .

.. Q.. What is a pusher grade for a four_-tenths,..assnmmg that the.pusher loco-
motive is of the same power as the locomotive pulling the train?—A. It is 1.12
per cent, .

Q. What is the rate for a pusher grade in a six-tenths line, using the same
size of engine for pusher as that hauling the train P—A. 1.4%,

Q. If a lesser gradient was used, such as Y understand is the fact west of
the St. Francis River, and it coat more money where the rate of gradient was 1.3
than a 1.47 grade would have cost, that additional expenditure was unnecessary ?
-—A. Tt was. _ :

[

{N. T ROINVESTIGATING COMMTSSION, EVIDENCE TAKEN AT

OTTAWA, IN THE COMMISSION OFFICE, OCT. 17th, 1912,)

Cuirioxn Loxarey HErvey, sworn
By the Chairman:

Q. You are an engineer by profession P—A. Ves.
Q. Anad are now a contractor on the National Transcontinental 7—A. Yes.
- Q. Where?—A. T have a small section of work away up.above La Tuque,
-up beyvond where the end of steel is at present, and I have some work in New Bruns-
“wick. not on the Transcontinental though. .

Q. Were you in the employ of the Transcontinental at one time?—A. Yes,
. Q. When did you enter their employment?—A. I think it was 1905 HIB |
won’t be exact about that.

Q. In what capacity?—A. As assistant to chief of party.

Q. On an exploration party?—A. Or i survey location. They had assis-
‘tant chiefs of party then, as they called them.

Q. After you finished on that job what did you go to next?—A. They
‘transferred me from New Brunswick up to ‘Lake Abitibi, on the surveys there,
:and then into District C, and then into District B, and then on the Quebec Bridge
Terminals, and then back up on to District A, down where Mr. Foss was, and then
‘back again up to District B.

You were finally at District B?—A. Yes, that is where T was when T
left the road.

Q. What were you at District B when vou left the ‘road >—A. Assistant
«district engineer. )
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Q. To Mr. Doucet?—A. Yes. o )
Q. I want to ask you about this Ludger Noel arch?—A. Yes,
Q. The Ludger Noel arch is situated where?—A. If I remember right, it
was about mile 141 west of Quebec. )
Q. And it spans a stream?—A.- Yes.

Q. It runs through on the north ride?~—A. It is on the west side of the
St. Maurice River.
Q. It runs north?—A. Yes.
Q. Iz the stream called the Ludger Noel?—A. Yes. -
Q. 'This stream empties into the 8t. Maurice River?—A. Yes. .
Q. And the arch is quite close to the mouth of the stream? A. Yes,
Q. Tt is a floatable stream used for loga?—A. I have been told they drive
* it continually.
Q. Did you see any driving down on it?—A. No, sir.

Q. Did you know what the high water mark was returned by Mr. Ferguson?
—A. Well, may be I can help out by just making a little explanation. Before I
was assistant district engineer there, I was a divisional engineer gome distance below
ttat, and conzequently I was dependent for my water levels on my predscessors in
that country. We had several water levels on that area and eeveral on the St.
Maurice River at different places, and that is all the information wa had to go on,
and when I got there it was the time this arch was about to start to build, when I
came in charge of it, and there were several sets of levels given by Ferguson and
Bourgois, and a number of other engineers that had been there before me. That
opening was originally designed for a steel viaduct, and I think it was on a reversg
curve—I am not quite sure about that—and finally we came to the conclusion, on
~aceount-of -having-the-pedestals on-steep gravel side hills;and. the-undesirability of .. .
a viaduct at that point was on account of the curves, and that it would be better to
put indan arch, and we decided on a forty-foot arch; that is how the decision was
arrived at. ' ‘

A % Before that it was first decided that a steel viaduct was not desirable?—
. Yes.

Q. By whom was that decided?—A. Well, I think I am correct in saying
that we had correspondence between Quebee and Ottawa, with Mr. Uniacke, upon
that subject for certain weeks and possibly months,

Q. Eventually the chief engineer, or whoever was the proper officer—A, I
think the bridge engineer Mr. Uniacke.

Q. He consented to doing away with the arch?—A, Yes, that is what [
understand.

Q. A design was prepared, was it not?—A. Yes,

Q. For the culvert?—A. Yes.

Q. And is that not the design? (Showing blue print).—--A. I think that is
just about the design, as I remember it: it is about four years ago.

Q. Was there a plan sent to you to work under?—A. We had a standard
plan for a forty-foot arch, _ ' :

Q. What is the size of the arch as built?—A. Forty foot.

Q. Did you get a plan for a forty-foot arch?—A. We had what we call a
standard plan. -

Q. Did you get anything from the office in Ottawa for the building of that
arch?—A. No, sir.
Q. Nothing whatever?—A. No more than the standard plan we had on

fyle for any forty-foot arch: I think I am correct in saying that: I do not remem-
ber of any. ‘

Q. By a forty-foot arch, you mean an arch with a span of forty feet?—A.
Yes, gir, and in this case the ring is a twenty-foot radius,
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Q. Are the bench walls shown on that at a certain height?—A, _Yes, they.are, _

Q. 'The bench walls are the walls that support the arch ?—A. Yes, exactly.

Q. And they are shown to bo how high on the standard plan?—A. On this
standard plan they are shown to be ten feet.

(). And that is the general instruction, is it, on which the enginears act when
8 forty-foot arch is to be builtP—A. Yes, general instruction.

Q. Who authorized you to put in an arch at all ?—A. Why, it was agreed
upon in the correspondence we had with Uniacke, the bridge engincer, if we assired
him ourselves down there that a forty-foot arch would hold that strain, )

Q. Have you auy letter authorizing it? (Letters produced and referred to).

Q. It was apparently on your suggestion that this forty-foot arch was put in:
at least, it originated with you, so far as the correspondence shows?—A. Well,
I certainly was one that originated it: I think I said in my letter that there were
three or four of us there.

Q. Did you not do the correspondence from the office?—A, I did the corre-
spondence from the Quebec office. My office was in Quebec, then, you know,

Q. Did you examine it on the ground A, I did,

Q. And you concluded thai-a-forty-foot arch was right?—A, Yes,

Q. You stated in your letter that a forty-foot arch was sufficient. You ssid in
your letter December 21st, « They agreed with me, without one dissent, that a single
forty-foot or & double twenty-five would carry this stream any time ”?—A. Yes,

Q. You knew all the time you were corresponding that a forty-foot arch,
bridge was the standard forty-foot bridge?—A. Yes. '

Q. Did you ever get any authority to raise the bench walls of that culvert?—

A. Wo have that authority any time. :
Q.. Idid not ask you that: did you ever get any written avthority to raise
them?—A. Not that I recall, from anybody, :

Q. Did you consult your superior officers about raising the bench walls of

that culvert?—A., Not that I recall, sir,

Q. The bench walls of that culvert were raised 7—A., Yes,

Q. And they were raised 50 as to make the culvert how much higher >—A.

Eight feet higher: I think it is eight feet. o

Q. Ata cost, I am told, to the government of $22,0007—A. That may be
accurate, but I do not think it is that. I did cause the raising of that wall.

Q. But it was a large amount of money ?—A, Yes,

Q. What right had you to take it on yourself to do that?—A. I produce a
standard plan of a forty-foot arch (Exhibit A) and I draw your attention to figures
“on the side 3070, with a circle round them, ) .

Q. These figures mean what?—A., Thosz are the height of the bench wall,

Q. And in this case show the height to be ten feet?—A. Yes,

Q. And you add the three and the seven togother?—A. Yes.

Q. And opposite there are encircled in the same way the figure 30 and 50
and 25 four inches. What do those indicate?~A. The entire height of the arch.

Q. 'That is to the centre, from" the floor”—A. From the top of the.com-
pleted arch to the floor, and this js the height of the wall at its exfremity, and I
point out that on this plan are written the following words Dimensions marked
thus (with a circle) may be varied it necessary.”

A 3 And you say that under that authority you raised theso bench walls?—
. Yes.

Q. What was the necessity for raising them p—A, As 1 told you, we were
going on the data of water marks left us by our predecessyrs,

What were the data that you had before you?—A., The high water marks

giv&;:a by all the locating and constructing engineers that had preceded me on the
works. :
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Q. 8o far as the records go, Iv am instructed the hlgh water mark is shown

on this profile?—A. This is as far as Ferguson’s high water mark is concerned,
but we have several. .

Do you say that you had any other profile showing any other high water
mark?—A. T cannot say that it varied from that; we had several others. .

Q. Did you ever make any record, or can you refer to anything which showed
the high water mark was higher than that?—A." No, T cannot stafe that positively.

Q. Don’t you know as a fact it was not higher than that?—A. No, I do not.
That gives the depth of that water on this plan ten feet on the profile, and it is
practicall&‘ 75 or 80 {et wide. Now we are congesting that into forty feet.

Q. That is on the lower side?—A. - No; it is right in the centre line. .

Q. Of the stream?—A. Crossing the strqam, on the centre line of the railway
crossing the stream, and if you congest that to forty feet, you would naturally expect
it higher, and if you were going to have a log drive, and did not want it against the
ring of the arch—-

Q. You know the stream suddenly breaks out at the railway, and is not on
the south side anything like 80 feet wide?—A. It certainly was at this time,
because they have taken the elevations.

Q. It spreads out on the railway P~—A. When it backs up it is high,

Q. But I am speaking of the stream : it is not fair to say that that is an eighty-
foot stream coming down there and crossing?—A. In high water it is.

Q. Do you say that the stream was of that breadth on the south side of the

réilway ?—A. lught on the exact centre line of the railway, and we congest that

into forty.

By Mr. Gutelius:

Q. What plan is this we are looking at?—A. That is a plan of Alexander
Ferguson, in charge of a location party to locate the railway, dated September
7th, 1907,

Q. And on this plan high water mark is shown at what elevation?P—A. 645.
Q. And low water?—A. 636.8. . .
Q. What is the width of the stream at high water on the plan?—A. 85 feot.
Q. And what is the width of the stream at low water?—A. 50 feet. - .
Q. What is the elevation of the spring line on the arch as constructed ?—A.
656. .
Q. . And the height of low water is what?—A. 636,
A Q. What is the elevation of the bottom of the invert of the arch in the centre?
—A. 637.

Q. So that it wou'd require nineteén feet of water to make the surface of
;1. flood equal to the height of the spring lineP—A. Yes, to the level of the spring
ine.

By the Chairman:

Q. Then you ordered the walls {o be increased under these .circumstances
without consultation with anybody?—A. Yes: I do not remember consulting
anybody about it. T cannot eay that I did, positively.

Q. Then were there other engineers on the ground?—A, If I remember
right, the time that I decided to raise those walls was just after we had completed
the piers in the St. Maurice River. This has a bearing on this: and I had com-
pleted them on the previous day in high water levels: and after we had completed
those—we built them in winter before the steel had been put on—I stood there
mygelf and saw the St. Maurice River and the ice going over the to)p of the piers
five feet: that is practically the first opening on the St. Maurice below this; it is
about 13 or 14 miles down.

123,20
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Q. A flood in-the St. Maurice would not be any more gunide to you-for the
construction of this than a flood in the St. Lawrence ?—A. No, I do not mean
to intimate it would be a positive guide. o .

Q. It would not be any guide?—A. Well, it did not lead me to believe
these men that were preceding me were underestimating the flood of the river.,

Q. That they were not underestimating?—A., Or rather, it led me to
believe they' were underestimating.

Q. You came to that conclusion when?—A. When the freshet took place
m the 8t. Maurioe,

Q. When was it you began the arch?—A. The same year. :

Q. You observed the freshet in the St, Maurice River months before you
began the construction of the arch?—A, Not manﬁy 3 it was the same year.

’ You made up your mind then that the gures of the engineers as to
observations were not reliable?—A. T wanted to be on the safe side, %:acause I had
taken the cesponsibility.

Q. You saw Mr. Doucet?—4&. Lots of times,

Q. You saw him many times before you commenced the construction of the
Ludger Noel arch?—A. Yes,

Q. And you saw the Inspecting Engineer?—A. 1 think I saw him too.
Q. And you were in constant communication with the Head Offico?—A.
Yes.
Q._ And yet you never drew it to their attention?—A. I cannot recall that
1 did; T may as well say I did not.
Q. If you did that, was it not undertaking something that you had no
authority whatever to do?—A. Well, I think my authority is on that plan.
Q. T cannot see how it is, because it does not say you may vary those
- measurements?—A. What does it say? e
Q. Tt says they may be varied where necessary -—A. I{ says they may be
varied if necessary; that means by the engineer on the ground.
Q. I should think it means by the engineers. You were only assistant
(Ienggeer; you never even spoke to Mr. Doucet about it ?—A. No, I do not think
id.

Q. Did you pursue that policy of spending large sums of money off your
own bat, without consulting any person else?-—A, No, I cannot say that 1 did,
eir. In the case of the St. Maurice we raised that fifteen feet.

Q. Did you consult Mr. Doucet in that ?—A. Yes, T will tell you why ; that
was a vastly different point—

. Q. Never mind that. Here you had present to your mind that this culvert
should be raised, and it cost a large sum of money to raise it. Before you had
adopted that culvert you consulted the engineers on the ground, you consulted
Mr. Doucet,. you consulted the Head Offices, and although you had the matter in
your own mind for months, you deliberately put in those side arches without con-
sulting anybody—increased ‘the side walls without consulting anybody?—A. I
never conridered those side walls to be an absolute fixture.

Q W - o you mean by that?—A, I would consider myself—I may be
wrong—that if 1 were putting in an arch for 8 certain purpose, and there was
gomg to be hardly any water, I would cohsider myself justified in cutting that

own five or six feet, or raising it, if necessary, on the ground; and we referred
the bridge plans to the bridge engineer, because it was eliminating a structure,

Q. Broadly speaking, where increased expenditure was necessary over that
contemplated and contained in the direct instructions, did you not always consult
your superior?—A, No, sir.

Q. You did not?—A. ' No. o

Q. Did anybody elss do that, to your knowledge, on the road?—A. I am
s}f)e]aku;g, of course, of ordinary minor expenditure; I am not talking about change
o1 location, -
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Of course this was a large expenditure; it was increasing the cost of the .

R Q-
whole fill and arch a fifth?—A. I cannot quite figuro that out. ~ oo
Q. Would you not think that improper deductions might be made by people,
from your doing that?—A. I should say not; I do not see why they should. :

Q. You have not, so far as we can see, given a7y data to show the-mecessity
for it; you never consulted your superior, or a single engineer, and mever wrote
a letter, and involved the commission in an expendifure through a whim, so far
as I can see?—A. Would not this plan yon show me be considered a data?

Y. T want to know what the data is?—A.. The water is ten feet deep in an
eighty foot opening,.

Q. And you knew that when you made that recommendation, and your
recommendation said that a forty foot arch would carry it under any conditiona? -
—A. But I did not say the arch would have eight or ten foot walls.

Q. You knew you were misleading the Head Office?—A. No,

Q. You knew what the standard arch was?—A. We had several standards.

Q. Had you a standard forty foot arch that differed from that?—A. I do
not know whether we had or not.

Q. It is quite Flain from your letter, December 21st, that you wished to, if
possible, avoid a steel viaduet, and that you were trying to persuade them to built
this culvert, a8 you use these words: “I have been on the ground with Timbrell
and Grant "—that is the present chief engineer, is it not?—A. Yes,

Q. “And have enquired from Bourgeois and others that have been familiar
with the Ludger Noel in freshet season, and they agree with me, without one
dissent, that a single forty or a double twenty-five will carry the stream any
time”. Thero is your judgment formed after consultation with most ca able
engineers who are familiar with the conditions, and you, without any additional
_information, excepting, according to yourself, that yon saw the St. Maurice in

flood; you knew, according to yourself, ths width-of this stream, because you said _ ..

you were on the ground—you deliberately increased that without any consultation
with anybody, to the advantage of the contractor?—A. I do not know about the
advantage to the contractor. I spoke to some of them up there, I do not remember
whether it was resident or divisional engineers, in the matter, at the time of the
St. Maurice flood that I refer to, and they told me that there had been & big flood
here in this river. _

Q. Who told you?—A. I have been trying to think ever since I have been
i~ there, whether it was Timbrell or somebody else.” I cannot state positively,
because it is too serious a matter to say, unless I am sure of it, but some of the
men on the ground did tell me, and T was on the St. Maurice River at the time.

Q. But you did not undertake to increase the length on the St. Maurice
River without authority?—A. That was the bridge engineer’s direct affair, be-
cause it was a bridge structure, : -

Q. But this was Mr. Doucet’s direct affair: he was responsible for this
expenditure, and you were in his office, in the same building with him?—A. I
have changed culverts on that railway.

Q. T cannot conceive why you should do this without even telling the man
in the same office?—A. I certainly do not recall telling him anything about it.

Q. And you can give no more explanation than you have given?—A. No
more explanation than that I considered it advisable to raise it.

Q. No person agrees with you that we know of, and subsequent experience
shows, as far as we know, that ig was a waste of money, and you have not given
any concrete evidence of why you did it?—A. If you take the thing theoretically,
there is & plan—

Q. But you had that plan before you when you wrote this letter to Mr.
Doucet?—A. Yes. L )

. Then you did not draw that conclusion at that time?—A. I did not
state in the letfer that the walls had to be ten feet high or fifty.
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Q. You said two twenty-five or a forty would take care of it, ander all con-

ditions P—A. Yes, L ]

Q.. Do you mean to tell me that if any man wrote that lstter to youn, that

%ou would not urderstand that the standard was what he was referring to?—A,
hose dimensions are all variable. .

Q. But you were referrindg to the standard arch; you were ghowing them by
that letter that the price would not be any more than the standard arch, becanse
this is an argumentative letter, You say in effect “I am sure that a standard
arch, or two twenty-fives or one forty, will carry us under all conditions ?p—A,
Yes, this is made deeper on account of excavations for foundation, understand,
—_ I am epeaking of the length above the water?—A, That makes g wall

igher,

Q. You eaid a few moments ago that yon did make changes in other work
under your charge?~—A. Yes, '

Q. Without consultation with anybody elge P—A., Yes, T dig. )

Q. - Will you tell me one of them that is of any importance?—A. Off.
handed, I should say that T had changed several culverts; it is a little hard for
Tee to remember those exactly,

- Mr. MacPherson wrote to Mr, Lumsden, January, 1909, drawing his
attention to the fact that the quantities being returned for standard culverts ware
largely in exceds, not in accordance with the plans, and cited seven locations in
District B where the total yardage called for by the standard plan amounted to
1471, while the total yardage returned by the resident engineers was 2,230 yards.

ose are on Residencies 22 and 23: are those yours?—A., They were all under
me.

Q. Can you give any reason why you increased the yardage in those?—A. T
did not increase them. It was due to the foundation, or the particular structures.
o -Q- No, it -was the thickyoss-of the walls?—A. - When we started-the road,
Residency 22 was where tke work was started, and they were constantly changing
the plans. Ip they had one set they had four, and the work was going on all the
time, and we had to get along the best we could,

Q. Do you eay you were not supplied with a plan which showed a fixed
thickness for those walls ?—A. 1 mean to say they were changing them monthly
or weekly: that ig g guess as to time. )

Q. Do you repudiate the responsibility, so far as you are responsible, for the
changing of the thickness of the wallg of these culverfs in these residencies P—A4.,
I mean to say when we were building the plans kept coming in, in different ways,
and we had to keep on building. We went on the best we could with what we
thought was right.  We had a set of standard plans sent to us that we never built
one culvert on: that is the egg-shaped culvert, such as the C.P.R. used.

of them were even standard when the final standard plans for these sizes of
culverts wore sent ot On August 15th, 1906, final standards were sent out and
acknowledged by the district engineer, 17th August, 1906. The earliost start on
one of the five culverts referred to on Residency 28 was Beptember 5th, 1906, and
the latest Octouer 28th, 1906. This latest one is the worst of the lot in its
departure from standard Plans. The thickness of the arch al crown is 18 inches
instead of nine inches on standard, and ‘depth of concrete under culvert three fect
three inches instead of gix inches”, TIs that right? You cannot tell us anything
about the foundation part of it?—A., No, :

. “With the resnlt that the tots! concrete in the structure is £.6 times
-that called for by the standard plan.  Most if not all of the plans of small arch
culverts received from District B to date have thickness of crown and other fes-
tures different from the standard, proving that the men on the ground have taken




oy =W

INVESTIGATING COMMISSION — 309
SESSIONAL PAPER No. 123

it upon’ themselves to alter or ignore the standards, the result being always -
increased quantities . What do you say to that?—A. That was from August fo
September, 1 understand?

Q. Yes?—A. I.think that we had been building culverts on the plans that
those culverts are built on prior to receiving—possibly not those particular culverts
but other ones in the same residence prior to receiving those final standard plans,
and that theg went on with them; that is my impression about that, because we
had three different sets of standard plans sent us in one summer right at the time
you speak of, and we went on the best we could and designed our own culverts,
because we did not know what we were going to do.

Q. -Did-you make any protest or send in any letters about it, or put yourself
on record?—A. I think there was a certain amount of correspondence about
culvorts and standard plans and criticisms of them, I supposed the thing had
been done away with long ago. ©o .

Q. If Mr. MacPherson’s statement is correct, is there any excuse for having
departed from the standard plans?—A. Any more than we were probably build- .
ing on those very plaus the culverts were built upon before, .

Q. He eays they were not commenced till after?—A. But there were other
culverts there, and the resident engineers were working on those plans at the time,
and they might have received them at that date, or might not have received them
till afterwards.

Q. You mean to say that, although the Elans might have got to the district
engincer’s office, they might not have got to the resident engineer’s office in time,
hefore the commencement?—A. That is very possible, but T do not state that it
did happen, because they sent out a negative, and they all had to be reprinted and
sent out.” ~

By Mr, Gutelius:

"~ Q. -Did you knowingly permit an eighteen inch ring on a six foot arch?—A.
T cannot state positively whether I did or not.

Q. Do you think you did? If you came to a six-foot arch and found them
putting an eighteen-inch ring on, what would you do?—A. I think I would con-
sider it about right. I have forgotten. I was never much on culvert design. I
am not clear on the point. I could not tell you whether I permitted that or in-
structed it or not. : .

Q. Referring to that three-foot thick invert, if yon found it was necessary to
go three feet below the dépth of the stream, would you consider it good economical
construction to fill the hole from the bottom up entirely across the bed of the arch
with concrete as deep as three feet or more?—A. We would put in inverts where-
ver we thought there was danger of scouring. ' ’

Q. What depth of invert condrete do you think should be 8 maximum for an
eight-foot arch?—A. I should think about 12 or 18 inches. .

Q. Then if you had a hole deeper than that you would have filled it with
what?—A. Rock, I suppose, or other material,

Q. 8o that it would not be good enginsering to fill up a three-foot hole with

| ¢olid expensive concrete?—A. No.

Q. That was done on that work. Did you know of it?—A. I cannot say
that I did. ’ : :

Q. Referring to standard plan of forty-foot arch, these variable dimensions
are intended to enable the engineer in the field to fit the arch to the ground as he
finds it?—A. That {s what I understand it, yes. ' '

Q. If this standard plan showed high water. mark at the line where the
terms “springing line” are printed, what effect would that have had on you in
locating the height of the side walls of the Ludger Noel arch?—d. I should
think that the area ordinarily below the springing line, the cross-section area below -
the springing line should be sufficient in that arch or any other to take care of it— -
or equal to the water at high water level. O
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Q. And the area on Mr. Ferguson’s plan would be fifty feet on the bottom,
eighty feet on top, ten feet high, which would equal 650 square feet?—A. Yes,
Q. The srea of waterway in the Ludger Noel arch as constructed is what ?—
"A. 760 feet.

Q. You provide a margin above your own formuia of’110 square feef ?—

A.
Yes

.Q. Or three feet as least 7—A. Three feet in height, - k

As an engineer, you figure that that extra height was necessary for a
safe structure>—A. Considerin

g it was a log driving stream I do, with the
information I had at hand.

The amount of nmeney, as brought out heretofo
And the fact that you did not take this up with your superior officers is
the one thing which we are rather putting up to your dooi. 1f you had known
that this was going to involve anything like that additiona] expenditure, would you
not have taken it up with your superiors ?—A. T did not realize the large expen-

re, is large?-—A. Yes.

diture.
Q. If you had realized it, you would?—A, Yes,

Q. Now, that it is all over, you are willing to say that u;forflxnntely you
overlooked diccussing this matter ‘with your supeyior officers, although, )

engineer, you felt that that extra height was nece
1 had, T do.

(N. T. R. INVESTIGATING COMMISSION, EVIDENCE TAKEN ON THE
TRAIN BETWEEN GRANT AND COCHRANE, JUNE 9th, 1912.)——

H. M. BALRAM, sworn:
Ezamined by the Chairman:

Q. You are an engineer by profession?—A. Yes, sir.

- Q. How many years’ experience have you had as an engineer —A. About
thirty odd. )

Q. Have you had experience in classification in Canada before you came on
‘this road 2—A." Yes.
Q. On what o
Coal and Railway.
How long were you there p—A. About three years.
Q. _And before that where were you?—A. On the Bangor, Aroostock and
Maine Railway,
~ Q. When did you come on the Transcontinental ?~—A. In September, 1904,
Q. Where was your first experience on _that line?—A. In New Brunswick.
Q. How long were you therep—A., I was there until the winter of 1905
~ and 1908,

Q. What was your position there?--A, In charge of surveying party.

Q. You came up to this country when?—A. I stayed in New Brunswick
until the winter of 1905.6. ,

Q. Then to this country?—A. No, then in the Nipigon country,
1906Q' How long did you remain there?—A. Stayed there until September,
Q.

last year.

ads?—A. The last one T was on was the New Brunswick

When did you come here?—A. I came here about the 1st of September
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Q. In the meantime where were you?—A. On tne Transcontinental N.B.

Q. In 19067—A. Yes.

Q. You went back to New Brunswick?—A. Yes. )

Q. What were you engaged at down there?—A., I was on location, divisional
engineer, assistant district engineer until 1908, I think, and then I was inspecting
engineer.

Q. On what?—A. On the whole road.

Q. From Winnipeg to Moncton??—A. -Moncton to Winnipeg.

Q. Then after that?—A. T came here in September as district engineer.

Q. You are now district engineer where?—A. Headquarters at Cochrane,
district C.D.

Q. About how many miles in your district?>—A. About 400,

X Q. Have you the control of the classification over that whole district?—A.
o. :
Q. Have you control over any part of it?—A. No. - ;
Q. Have you any concern with the classification?-—A. Certainly.
Q. What is your position?—A. T control the classification until I am over-

ruled by my superiors.
Q. Then you control all the classification on that 400 miles until you are

overruled by your superiors?—A. Yes.

Q. Who are your superiozs?—A. Gordon Grant, chief engineer.

Q. Anybody else?—A. Not that I know of.

Q. Then you are next to Mr. Grant?—A. On this piece of ground.

Q. Does your district extend through what is called the clay belt?—A. Tt
is virtual}y all in the clay belt.

Q. Is the country about the same as from Peter Brown to Grant?—A. No;
the surface of the country down there i3 very ncar the same. Down there we-have
that underlying soft blue clay and that does not occur up on the western end.

Q. Have you given any instructions to the resident engineers, the divisional
engineers, or the assistant district engineers with regard to classification since you

came on the road ?—A. Yes. ,
Q. Were those instructions in writing?—A. No; there might be some in the

form of a circular letter.
Q. Have you kept a fyle of written instructions which you gave to vour

engineers 7—A. Yes.
Q. And among those are there circular letters concerning this classification ?
—A. .

es.
" Q. Where is that fyleP—A. In my office at Cochrane. .
Q. Is the classification in your district governed by your instructions?—A.

Yes.

Q. And you are, therefore, responsible to your superior for the classification
ins/this district?—A. Well, not what was done previous to my connection with
the district. ) .

Q. But since you came here?—A. Yes.

Q. Have you given any different instructions for classification apparently
different from those which were in force when you came here?—A. Only in one
instance that I can remember,

Q. What was that?—A. That was to classify no clay other than common.

Q. As what?—A. To clasify all clay as common excavation, pending a
plough test.

Q. In consequence of what did you give those instructions?—A. Because
I was so instrum by the Chief Engineer,

Q. When wes that instruction given?—A., Some time this spring.

Q. Before that had you given any such instructions?—A. T had given in-
structions to cut out a certain classification that had been returned as loose rock

for clay that was too soft to plough.
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+Q. Will you tell me where that was?—A. I think that was orly ‘op. two
contracts, :

What contracts were they?—A. 15 and 14, )
Whose were they?—A. 14 is the-G.T.P. and 15 is Fauquier Brothers,
The G.1.P., or Foley, Welch & Stewart ?—A_ Yes:

Why did you do that?—A. Because I was so instructed.

To cut out the soft clay?—A. Yes.
And to classify the soft clay as what?

—A. Commen excavation,
Who instructed you?—A. I think t

he instructions came through the

cooo00e

chief.

o

. Do you recollect?—A. T cannot say positively whether these instructions
came from Mr. Leonard or the chief. :
Q. That was after Mr. Leonard came in?-—A.  Yes, 3
Q- Did.you chafige it before Mr. Teonard came in?—A. Yes, I changed the
classification in that pit we saw this morning. .
Tell me the number of it7—A. That was at Missinabie, about mile 211,

Q. What classification did you change there?—A., I thanged it from train
fill to classified train fill. :

Q- What is the number of the git?——-A. Number one,

Q. You changed it from train fill to what?—A. Classified train i),

Q. What is train fill classification —A. - That is something that is not
allowed in the book. *

Q. Was train fill more expensive classification or lesg expensive?—A. My
classification was more expensive,

Q. How was it being classified before you made the change ?—A. Train fill;
no class. ication, .

Q. What was the commission paying for it then?—A. 5§ cents,
Q.- Did that include overhaul ?—A. No.
Q. 55 cents & cubic yard and overhaul, whatever that amounted to; is that
Tight?—A.  Yes, if there was any. L e e e T
Q. Was there any overhaul?—A. Not in that case.
Q- So that it was costing them 65 centsp—A. Yes.
Q. What did your classification make it cost them?—A, 97 I think,
- Mad there been any complaint made about itP—A. I could not say as

Q. Tow long had it been classified as train fill7—A. Well, during that

During what scason.—A. TLast year, 1911, : :
When did you change itP—A. 1 think it was in November or Decem

Q

Q

Q. What made you change it P—A., Because I thought it was right.
Q. Was there no oth

N, & er reason? Nobody was making any complaint?—A.
0.

- You just of your own xﬁotioh, without any_instructions or complaint,
raised it to 97 centsP—A. That is my remembrance of it now.

Q. Was that not rather an extraordinary thing to do?—A. I do not think
Q. Youw

BO.

ere there in the interests of the Transcontinentai, were you not P—
- A, Certainly.

Q. Tt was not in its interest to pay any ore money than people were asking?
—A. Iltt was my interest to pay what was right; it was my business to pay what
was right. ) )

Q- What was thig material —A, "It was clay, ‘
8. How has it been taken out?—A. Pick and shovel,

) nd it wag just scooped out with a steam shovel, was it p—A, Handled
with a steam shovel, as far as T know, - S '
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Q. Is there very much of it?—A. Yes, there was a good deal of it.

Q. How much did you classify of it?—A. I would have to look it up. I
should sahsomethiug like 50,000 yards.

Q. Did you communicate with the chief engineer before you changed this
classification?—A. I do not remember that I did. ,

Q. Did you advise him by letter that you had changed it?—A, It showed
on the form. .

Q. What entry on the form did you make that would draw any person’s
attention to it?—A. It showed a minus quantity in train fill and a plus quantity
in classified train fill. T .

Q. I do not follow you; you have certain forms on which you enter the classi-
fication. Did the classification say?—A. We change it from one item to another.

Q. Did the classification say, before your time, that material taken from pit
number one, for instance, is paid for as train fill?—A. That shows on the form. -

Q. When you came along did you change the figures?—A. 1 took 8o much
out of the train fill column and put it into another column.

Q. If the chief engineer had the two documents before him would he know
that the material that the commission had been paying as train fill was raised now
to 97 cents?—A. Certainly. ' :

Q. How could he tell it?P—A. It was self evident on the form.

Q. You did not draw his attention to it more than that?—A. I do not know:
we generally sent in a letter as to any change; I could not say whether we actually
sent in a letter of that kind.

Q. Had you any discussion with anybody before that?—A. Yes, I discussed
it with the divisional engineer, Mr. Pardee. _

Q. Anybody else?—A. I do not remember.

Q. Had you any discussion with any of the commissioners or any of the higher
officials before you did that?—A. 1 do not remember of any. ‘

Q. You would remember, would you not?—A. I do not think I 4id.

Q. Did you see any- of the commissioners before you did it?—A: TI-donot-— -
think I mentioned it to them. - . '

- Q. Do you remember the month you made that change in?-—A. T think it
was November, but I would not be sure. '

Q. Were any of the commissioners up here in November?—A. I could not
just say when they were up; they were not on that part of the work. They were up
here one time and went to Grant in the night, but I-could not fix the date.

Q. Did you see them up here before you made the change?—A. No, I do not
think it. . :

Q. Can you say whether or not you discussed it with any of the commissionera?
—A. T am almost positive that I did not.

Q. You do not discuss things with the commissioners every day, and I should
think you would have & recollection whether you did or not. You should be able
to say definitely P—A. Well, to the best of my recollection, I did not.

Was Mr. Grant with them?—A. I think he was,

Did you discuss it with him?—A. Not previous to making it.

Did you ever discuss it with him?—A. Yes, sir.

When?—A. Since.

When?—A. In his office at Ottawa.. '

When?—A. I conld not fix the date. ,

. Was it since November 1911?—A. It was since I made the difference in
the classifleation. ’ :

Q. You cannot come any mearer than that to it?—A. No. .

Q. How did you come to discuss it with Mr. Grant?—A. Because the classifi-

cation that I made was cut out in the Ottawa office.
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C.  Was there ever any of it paid for under that classification 7—A. No,
Q. And whose contract is it in?—A. O’Brien, Macdouggll and O’Gorman.
Q. Did you discuss it with any members of that Contracting firm before you
made it?—A. Yes, I talked with Mr. O’Brien about it.

Q. Before you made it?—A. I do mot remember whether it was before I
made it.
- How long had the pit been opened —A. Some time that spring,
8. Is there gany correspondence bearing upon the clagsification P—A. Yeg.

Q. In your possession—before you came in?—A. No, not that I know of.
Q. None at all?—A. No.

Q. Do I understand you to sey that, without being moved to do so by any
person, either in authority or not, that you, of your own volition, and on your own
responsibility, changed that classificution 7—A, = I did, off my own bat.

Q. Did you change any othier classification —A. Yes,

Q. What did you change?—A. I adjusted the classification west of the
Kikamenogany River. ) i

Q. What was that adjustment?—A. I lowered it,

Q. What did you lower?—A. The cuts and the borrows,
Q. The cuts and the borrows ?—. Yes.

Q. What was it before you lowered it ?—A. Tt was a little different.

Q. I would like to know something definite about it?—A. T went over that
work, and the olassiﬁcntion which struck me as too high 1 reduced.

Q. 'Then you did find some classification in that place too high?—A. Yes,

For example?—A. I do not think I could mention any special case,

Q. Did you find any material being classified out of its class?—-A.——In\my
judgment, yes.

Q. What material did you find g0 classified P—A. Clay.

Q. What kind of clay?—A. Indurated clay.

Q. Was it classed too high or low?—A. The most of my cﬁanges were lower.
Q.. You lowered some indurated clay fro

m loose rock to comon excavation ?
—A. Yes.

Q. Was there a large or small quantity of thisP—A. There wag about forty
miles of it.

Q. About what quantity would there be, ve roughly speaking?—A, In 5
rough guess it wag going on 15,000 yards to th’e mge. »

Q. That was done when ?— . That was in September, o
Q. Who was classifying in that way?—A. The engineer on the ground.

Q. Do you know who it was ?—A. The different resident engineers and Qivi-
sional engineers. ‘

Q. Can yor give me where that occurred, between what points?—A. It was
from the Kikamenogany Biver, from about mile 5 or 6, up to 60. I said forty
miles; it was more thar 44, miles.

Q. This clay you considered common excavation, and you changed it, to
make it common excavation P—A. Yes. : '

Q. About what per cent of it7—A. According to the different material,
Q. What I understood from your answer was that you reduced about 15,000
yards a mile?~A. The work averaged about 15,000 yards a mile,
- Q. Your action affected about 18,000 yards a mile?—A. More or leas,
Q. Approximately 15,000 mile?—A, Yes

%. So that it was a very serious and important reduction iu classifieation ?—
es. :

3




1914

D,
you

e_I

t

INVESTIGATING COMMISBION
SESSIONAL PAPER No. 123
By My. Gulelius:

. 15,000 per mile, or 15,000 all told?—A. I am taking the average of
15,000 a mile for the graiing of the road.

’

By the Chairman:

Q. You found what you estimate as 15,000 cubic yards per mile of clay in
the, locality which you have-last-named had been classified as loose rock, and you
classified it as common excavation?—A. No, sir.

Q. What did you sayP—A. I said I estimated the yardage would run 15,000
yards to the mile, and I reduced that in places. It was not all clay. - There was a
lot of muskeg, :

Q. I am talking about clay?—A. I could not say what proportion of that
would be clay. ,

Q. How much would you estimate the clay would be?—A. I could not say.

Q. How much would you estimate your deduction affected—A. I could not
say that. :

y . Did it affect 500 yarda?—A. Oh, yes.

All told?—A. Yes, more.

What would it affect 7~A. I could not give you any idea.

Can you tell me within 10,000 yards?-2-A. No, -

Can ycu tell me within 50,000 yards?—A. No, I could not.

. Could not-tell me at all? It had been classified? It was on the books?
—A. Yes.

Q. And you had the classification changed?—A. Yes, I gave instructions
to classify differently. ‘

Q. And the changes would show on the sheete?—A. No, it would not all
show until the work was completed. Supposing they were given fifty per cent in a
cut, and they had only worked a little bit in it, I would say to the engineer “1f
that cut holds as it is, it shculd not be more than thirty per cent.”” That wonld
not show on the returns until the cut was finithed.

. You cannot give me any definite information as to the saving this reduc-
tion effected ?-—A. No. _

Q. ~You cannot swear whether it effected sny material saving at all or not?
—A. No.

Q. It may have been so small as not to have amounted to anything, for all
you know?—A. Yes; I never worked it out. ,

Q. Did you raise the classification in that district at all?—A. There may
have been places where I raised it.

Q. Do you remember raising it?—A. I do not remember any place it was
raised, '

Q. 8o far as you sre at present able to say, you cannot tell me whether you
changed the classification to the advantage of the commissiou in any place before
vou got the instructions that came after Mr. Leonard came in?P—A. This change
I just told you about was a reduction. :

Q. You have told me you did not know. it amounted to anything?—A. 1
never estimated what it amounted to. .

Q. What material have you approved of being classified as solid rock excava-
tion over your whole disttict?~-A. Nothing but solid rock and boulders more
than a yard. . ‘

"~ Q. I suppose you approved of all large stones and boulders measuring more
than one cubic foot and less than one cubic yard, and a]l loose rock, whether in
situ or otherwise, that may be removed by hand, pick.or bar, being classified as
loose rock; that is right?—A. Yes. . : :

=YY -F-¥-¥
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Q. Had you any cemented gravel along your district?—A, T do not think jt.
Q. Theu we come to clay: did you approve of or instruct any clay to be classi-

T 7 fied as loose rock —A.  Yes,

Q. What clay did you approve of cr instract to be classified ag loose rock P—
A. Indurated tlay. i )
Q. Allindurated clay ?—A., Indurated clay that, in my judgment, was suffi-
ciently indurated.
- Do you consider that an intelligent answer?—A, Yeg.
Q. I would like you to try and put it to me in less technical language, What
y did you instruct or gpprove of being clsssified as loose rock ?—A." Clay that 1
thought was sufficiently indurated,

Q. To be what?—A. T be entitled to be called loose rock,

Q. What clay did you consider to be sufficiently indurated to be entitled to
be called loose rock ? Now, supposing I am the engineer and going ont on the job,
and you are going to tell me what clay I will testify as looge rock, what will you
tell me?—A, 1 will tell you I want to see the clay, and when I see it I will say,
“This is loose rock ” or This is not », o

Q. But if you were going to send me out, what would you tell me?—A, T#
I were going to send you ont I would that specification.

Q.

. If you were sending an engincer out over this work, you being familiar
with the specification ag you are, what instructions would you give him about
clay?—A. "I would tell him to classify clay in striet accordance with the speci-
fication. »

Q. Then would you tell him to classify any clay which could be ploughed
with a ten-inch grading plough behind o team of six good horses, properly handleq,
a8 loose rock?—A, T e ploughing,

) his judgment, could be
ploughed behind a team of six good horses, properly handled, should be classified as
loose rock?—A, No, if it conld be ploughed, in his judgment, he had to classify
it as common.

Q. 1s there any clay here which could be ploughed by such a team and such
a plough being classified ‘as loose rock, to your knowledge?—A. No.

There is not?—A, No,

Q. Then you consider that it is the duty of the engineer not to classify clay

h could be ‘so ploughed as loose rock under this specification P—A., Certainly.

Q. And if it has been o classified, it has been wrongly done?—A, Certainly,

Q. TIs there any excuse for a person under this specification classifying clay
which can be so ploughed as loose rock —A. Yes,itisa question of judgment,

Q. But if he thinks it can be ploughed >—A. e certainly would not return
it if he thought it could be ploughed.

- Have you made any tests to sce whether any clay which has been so
classified counld ‘he ploughed?—A. No. «

Do you think the clay along this distriet can be ploughed with such a
team and such a plough?—A, Very little of it.
What portion of it could ba ploughed P—A. Oh, T could not say that,

Q. Where will you find that which can be plonghed ?—A, Well, each case, as
You come to it, you decide on each case on the ground. .

Ts there some of-it can be ploughed down two or_three or four feet?—A.
es.

Q. TFive or six feet?—A. No, T do not think there is any can be ploughed
that depth,
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Q. Down as far as four feet?~—A, No, I am very doubtful sbout that.

Q. You say it is only the surface can be ploughed?—A. Not always that.

Q. But only the ace in any case?—A. But not elways the surface.

Q. But in any case it is only the surface; it never goes helow the surface?
—A. No, it might be the other way. I have seen streaks underneath that counld
be ploughed. - _

Q. What do is;ou mean by ploughing?—A. I mean practical ploughing.

- Q. Do you think a team of horses could rot pull a plough through most of
the clay in this district>—A. I would not consider that ploughing.

Q. But a team of horses could pull a plough through it?—A. I have no
doubt they could, through most of it.

Q. And turn it over>—A. Some places would turn over and others would
fall back.

Q. Are there any large quantities you could turn over?—A. Yes.

Q. And that has been classified as loose rock; is that right?—A. Yes.

Q. What justification is there in the specification for classifying as loose rock
ony such clay that could be lurned over by such a plough?--A. Because you have
not accomplished the purpose for which you plough; it is not practical ploughing,
' Q. Explain, please; you sre doing the explaining?—A, Well, the fact that
you can pull a team through it is no use. You plough for a certain pnﬂ)ose, the
same as you hlast a rock for a certain purpose, to break it and handle it. If plough-
ing made this clay readily handable, I would consider it ploughing; otherwise, X
would not. ' -

Q. You thought it could be turned over, but you classified without seeing it
done?—A. There was never any plough work on this to my knowledge. .

Q. You concluded that you would never accomplish your purpose by plough-
ing?—A. You had not accomplished your purpose. »

Q. You concluded you had not accomplished your purpose?—A. Yes.

Q. What reason had you for concluding that?—A. My judgment,

Q. How did you arnive at that? Because a man is supposed to exercise his
reason. How did you arrive at that?—A. From the nature of the material,

Q. Had you ever tried it in your life on that kind of material?—A. Not
just exactly on this kind of material. .

Q. 8o that you had ro experience in it; yon could do more than guess, conld
you?—A. Ob, yes. '

How can a man form a judgment without experience?—A. You know it
is a tough, hard material. You can form some idea by the way a pick or shovel
works on it how a plough would work it.

Q. How was it taken out?—A. A great deal of it was blasted,

Q. Was there any continuons blasting in the whole district?—A. Yes, there
has been continuous blasting in my time.

Q. Where?—A. TUp on 29. . :

Q. Mr. McBey’s?—A. No, beyond his—it is his division now.

Q. Was there any other place where continuous blasting was vsed to get out
clay?—A. No. Those cuts were nearly all out before I came here.

Q: Was there any used in your time?—A. T do not know of any.

Q. Do you know it any was used before your time?—A. That would be
only hearsay.

Q. Well, from hearsay?—A. T could not swear to that..

Q. You could not enlighten me on that?—A. No.

Q. - You could not tell me of any?—A. No.

Q. 8o far as you know, there was not any?—A, ‘T really do uot know any-
thing about it s

Q. s there anywhere where Y can find reliable information-in any records
thowing where continuous blasting was used?—A. There should be a record of
how much explosive is nsed in each and every cut on the road. ’
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Q. In whose possession should that he?—A. It should be in the Ottawa
office.

Q. Had you any written instructions, excepting what are contained in the
specifications, as to how you should classify material ?——A. Well, there has been
the Lumsden circular-that I recall now.

Q. Did you ever remeasure any of this work at all?—A. No,

Q. So that from actual measurement you cannot say whether it has been
properly measured or not?—A. No.

By Mr. Gutelius:

Q. With reference to your interpretation-of the specification;—I-notice that
you are reading into the specification the same idea, under loose rock, that is pre-
eented under solid rock, where jt says, “ May best be removed by blasting”. You
read the loose rock specification to mean, “ May best be removed by ploughing ” ?—
A, To a certain extent. Where it would be practicable to plough it, and yu
would accomplish the purpose you ploughed for.

Q. You observe the reading of it, “In the judgment of the engineer ean be
ploughed ”?—A, Yes.

Q. It does not say, “In the judgment of the engineer can he blasted " ?—
. No.
Q. It eays, “ May be best removed by blasting 2 ?-—A. Yes,

Would it surprise you to learn  that the proper interpretation of this
ploughing clause is that it is simply a test? Had you considered that it migh
simply be a test >—A4. Well, whose interpretation would that be? :

.- Have you ever looked at it from that point of view?—A. Yes.
Q. And, affer looking at it from that viewpoint, concluded that was the
wrong view to take?—A. Yes,
6. Was that based on the language of the specifications ?—A. No, I supposed
it was not a catch question ; it was actual conditions as they would be on the work.
Q. A test in cement is how many pounds it takes to pull apart, where the
cross-section is a square inch ?—A. Yes.

A test for softness at a foundation is driving a pipe?—A. Yes.

Suppose, instead of the specification reading as it does, it read, “ Cannot
be penetrated by a two-inch Pipe driven by one man, with a sixteen-pound hammer,
without the necessity of blasting ”, and so on ?—A. T understand you.

Q. Did you have that feature in mind in connection with ploughing?—A.

Well, T understood that that feature was possible—that that construction of tha

language was possible, but I did not put that construction on it. I put it practical
ploughing.

Q. But there is no language that gives you the idea of

for the removal of the material, is there?—A. Yes, I think t

You have had this &pecification b

practical ploughing
here is,

efore you for three or four Years and
Q. If the price for loose rock and common excavation had been the same,
and you would read this specification literally, would you classify any clay that
could be ploughed as common excavation?—A. You would not give it a thought;
you ;g;uld not be bothered with keeping any different check on it, measuring or

g.

Q. But a8 an engineer, you would be expected to place these things where they
bﬁio%ggtd, In accordance with the specification ?—A. You would be very careless
about it, .

Q. Because there would be no money involved 7—A. There would be no
objecttaitx; spending any time in keeping them different,-under the circumstances
you state, o

o
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Q. Isit not a fact that the monaey, the cost of moving, and the price that is
being paid, influences classifieation by you?—A, It should not.

Dogsﬂ, it not?—A. Well, we are all human; it might, but it should net.

Q. When you talk to s resident engineer about the hardness of stuff in a
cut, does he not give you information which is either reduced to dollars, or which
you 2an reduce to dollars very quickly?~—A. As soon as we know the difference
;ve z‘a):t ;eduoe it to dollars. What I undersfand you to ask me is if I would classify

y

Q. Does the cost influence you in your classification?—A., I should strive
not to allow it to influence me at all. I should certainly say it was wrong. It
is the material only that is to be judged.

Q. _ You have ignored the plough test?—A. There has never been a plough
test made.

Q. You classified loose clay on this contract knowingly that could have a
plough dragged through, that could be broken up by a plough; you classified and
signed the estimates for that character of material as loose rock ?—A. No, sir, 1
will not admit that,

Q. You admit that there is clay that has been classified as loose rock, which
could have been ploughed?—A. The plough could have been dragged through it.

Q. You have allowed to be classified as loose rock clay that a plough could
have been dragged throughd—A. Yes. '

Q. In the matter of general construction of this division, 1 see fills along
for miles that look to me as if they could have answered every purpose in the
matter of gradient and curve, and be lowered from one to three feet. Does your
observation concur in that statement?—A. I have asked on several occasions to
be allowed to increase the gradients in places, but I was never allowed to.

Q. If you had been allowed a free hand, you would have changed the gra-
dients, both for rate of grade and for elevation of grade, and saved money on your
district?—A. 1 have been allowed to change the gradient, the-elevation of the
grade, but not allowed to change the rate of grade. I certainly would change the
rate of grade.

Q. Are there not many locations in which you could change the gradients
to the economical advantage of the Commission?—A., That is what I have wanted
{o do.

Q. I mean these banks that are run along the river three or four feet high?
—~—A. T understand you mean making a sag, departing from the four-tenths grade
and meking a sag and coming up again?

Q. Here is a level piece of muskeg which has a bank three feet high on
which you propase to put 18 inches more on ballast and track. That threg feet
could be reduced to a foot and a half to advantage?—A. No, not in a wet country,
or in a country where snow would drift. That additional elevation is worth its
price.

Q. Is it?P—A. In my opinion.

Q. How deep does the snow get?—A. It is not the depth of it; it is the
wind.

Q. How deep does it getP—A. T suppose three feet would be as much ag
1 have seen.

Q. If the rails were three feet abiove the surface of the ground out of the
right-of-way, it would be swept clear by the wind, would it2—A. Not always.

Q. When would it not be?—A. If there was a heavy snow with no wind,
and the plough went through and threw that up, the snow would fall up to that
to

P o .
Q. It would not throw it up; it would throw it out?—A, No, they could not
‘throw it all out.
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Q. On a fill of that kind, the snow would not make an embankment?—A. I
would not advocate a ten-foot fill, but I do think it should be three or four feet above’
the surrounding country.

Q. You have never operated much with a snow plough?—A. I have been
on a snow plough. , :

Q. Much?—A. Not very much.

Q. Many winters?—A. No. ) :

Q. Never undertook to keep your mileage open during winter ?—A. No, only
keeping a piece of construction work open during the winter,

. You would make a sub-grade three feet above the surroundin country
through this level muskeg?—A. If it is very wet, so that we would have that much
of material, o ‘

. On which to lay your track?2—A. Yes.

Q. Why do you say three fect instead of 18 inches?—A. Because that 18
inches is not sufficient height to keep dry, and it saturates with water, and the roa
heaves. ,

Q. And the saturation comes from the water that runs below?—A. Yes,
it is the capillary attraction ; there is more or less moisture in it.

If you constructed ditches, as you have, along here, is not that standing
water removed, and there is nothing for capillary attraction, except the rain fall?
—A. To ensure the road being sufficiently dry, so that it will not heave, is all
that is necessary,

Q. Are you spending money to prevent heaving on this road?—A., We cer-
tainly should, !

Q. Are you?—A.  We should have the banks high enough so that they are

d

ry.
Q. Is that the reason that the many miles that I see here appear to be elevated

too high to prevent heaving and possibility of snow?—A. You are agking me some-
thing I do not know anything about, but we are simply working to the grades we
are given,

Q. You are defending the grades?—A. No, I am against them,

Q. You are not defending the grades, either for height or gradient?—A. 1
am defending them when they go less than three feet.

Q. Less than three feet of finished track?—A. Yes, )

Q. If momentnm grades within the limits of four-tenths eastbound and
aix~tent§a westbound had been introduced, you would have saved a lot of money?
© —A, Yes.

* Q. Itwould have given you a maximum of cne per cent to work on?P—A, Yes.

Q. Have you any idea what you~vould have saved?—A. Never made any
estimate.

Q. It would be a large amount of money?—A. It would be a large amount
of money, certainly. _

Q. Were you ever connected with a railway in which all the structures were
made permanent while the railway was being built, before this one?—A. No, 1
do not think I was. ’ '

Q. If you had been permitted to use wooden trestles at all of these points that
you are filling now, would you have saved a large amount of money in original
investment?—A. In some places, not all of them, by any means.

Q. In the net result over the whole division?--A. You could make an
immediate saving by putting in wood in place of 11 in places.

And a large expenditure might have been deferred for from six to ten
years ?—A. T would not recommend wooden trestles, if that is what you mean.

Q. You would hgve saved a large amount of money?—A. By using wooden
trestles you could build the road and not pay ont so much money at the time,

. Q. And your division probably would be finished by now?—A. No, it would
no : .
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Q. It would have shortened the time very much to have constructed wooden
bridges rather than waiting for steel and.fills and arches; it would have expedited
the work?P—A. Yes, you could have expedited the work,

Q. And saved a large amount of money at present?—A. Yes. :

Q. Take that fill at 1040 that has slid out so, do you think that if a pile
toundation trestle hiad Geen built there originally, without touching the water way
at all, that there would have been any slide?—A. Excuse me, that is before my
time. : .

Q. 'This is professional, Do you think there would have been, as an engineer?
—A. I have very little faith in a wooden trestle on that kind of material.

Q.. Would the pounding of the piles in there loosen it?—A. No, but I do net
know whether you could have held piles there.

Q. I thought you would have answered without scrapping?—A. 1 do not
know anything about that. You ask my opinion, whether I would have advocated—

Q. I ask your opinion whether, if a pile foundation wooden structure had been
built there originally, you believe there would have been aay sliding of that material -
——no fill at all?—A. I could not answer that.

Q. You are dodging?—A. No.

Q. Suppose the railroad had never been built up there, would there have been
any slide there, where that 150,000 went?—A. No, it is not likely it would.

Q. Suppose the engineers walked across there, would there have been any
glide?—A, No.

Supposing you drove 4 string of piles across there, would there have been

8’1 slide?—A. We have one case where there was a slide with a string of piles
along, '

. Had you any reason to expect such a thing to happen in this place?—A.
That is the troubls; we do not know when to expect these things in this country.

Q. Have you any reason to think so in that case?—A. There was nothing
on the surface to indicate that as far as I know.

Q. Would it probably not have slid?—A. I could not say that.

By the Chairman:

Q. How would the piles make it slide?—A. The mere running through
might make it slide.

By Mr. Gutelius:

Q. There is no catch in this. All I want you to eay is what any engineer will
say, that virgin country such as that ought not to slide in your opinion, and you
would not expect it to slide if you built a trestle across it?—A. I certainly would
not have expected it to slide, from the indications on the surface.

Q. With all your dodging, it would look as if you were not working with me?
—A. Oh, nc, I am not dodging. I did not understand the fact; I will certainly
admit that right off. .

Q. 'There are other permanent structures which have slid out and require a
large amount of filling, on your division, in which the cost of the extra filling might -
have been saved for a long time, if they had built wooden trestles over it on pile
foundatiqus ?—A. Correct. :

Q. And if that system had been followed, s large amount of monuy could
have been saved P—A. Present expenditure, yes. \ ,

Q. You know from your experience on other railways that your division has
cost a-large amount of money ?—A. Sure.

Q. Besides the permanency of structures and the low gradients and the light
curvature, do you know of any other places where money in considerable quantitics
might have been saved in this construction?—A. You mean in location?

123—21
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Q. Well, take location if you like; if you have a point where you thin}r; in
Yocation, a certain amount of money might hav'e been saveq, elgher by dodging a
muskeg, or reduction in material—A., No, I think the locatlonvm good.

Q. 'This is the point I want to make; your division has ost a large amount of
money. - You are practically chief engineer 50 far as the division goes. I waut to
give you an opportunity to’tell this commission why your division cost sugh a large
amount of money. Take your own way to do it?—A. Well, the principal thing
is the unreliable bottom that we have struck in the eaet, and the prices at which the
work was let on account of the difficulty, that the work was removed from eciviliza-
tion, and the scarcity and high rate of labor in the country. ‘

Q. Do those prices for labor and men generally run 25 to 35 per cent more
than they would down in civilization 7—A. They run something; T would not put
any certain value on it. L

Q. So that in the evidence, so far as labor is concerned
thing like that—we would have to expect that item would increase that much for
this construction~A. Whatever the value is, I would not put any value on it,

Q. 'The extra cost of cement ia simply the transportation P—A. Yes,

Q. Is it not the fact that the price paid to the general contractors, as com-
pared with the prices paid to the subs, represents a larger amount of money than
the difference between prices of labor and material here, as compared with such
prices down in civilization >—A. I do not know. You aro talking about something
now I do not know much about. :

Q. Do you know anything shout the prices the subs are gettingP—A, No,

Q. You do know that this line of railway has cost, or is going to cost, more
than double any railway you were never connected with before?—A. I know it is

-

& very expensive railway,

Q. You know it is a cheap country to build in; you never built through as
cheap a country for the inequalities in the eurface

, 33 per cent, or some-

—A. You mean the yardage
per mile would be low? ‘
Q. Yes; you never built one an lower, except some branch line. The cuttings
were usually greater than on this raillway P—A. Yes,

Q. And yet your prices are nearly double. I should think

yards have gone into the road; they used a great many more yards than necessary.
Q. Where did they go?—

Q. Why do you say they were unnecessary P—A. Because if we increase the
-grades we get the same result,

Q. You were divisional engineer in' New Brunswick 7—A. Yes.
Q. Who was your district engineer?—A, C, 0, Foas,
Q. Did the classification you adopted over thero coincide with that which you

have adopted here?—A. Very similar. They had not any material like this down
there, '

Q. You could take the plough test into consideration, could you not?P—A.
I took it into consideration everywhere,

You only gave them earth there where they removed i
where they used ploughs in the process of its excavation P—A,
say that,
Q. You just used your judgment?—-A. Yes.

. And ignored the plough test, the same as you did here?—A. T never saw
a plough test,

t by ploughing—
No, T could not

By the Chairman:

Q. Did they

give you as high classification as they did here?—A. T think it
is pretty uniform, '
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Q. Uniformity appears to be the governing principle?—A. If it is not, it is
no good. If it is not uniform, something must be wrong, ,
By Mr, Gutelius:

Q. Uniformity in work of this character depends on what the first fellow
classifies, does it not?—A. No, I do not think o,

N

(TRANSCONTINENTAL- RAILWAY ENQUIRY COMMISSION: OTTAWA,
FRIDAY, OCT. 25TH, 1912.) ’

Present: G. LxNcH-STauNTON, Esq.,, K.C., Chairman.

H. 8. Barkax, District Engineer of District D of the Transcontinental Rail-
way, sWorn: ’

Ezamined by' the Chairman:

You are the district engineer in District D?—A. Yes,

How long is your district?—A. About 400 miles,

You have been district engineer ever since when?—A. September, 1911.
Before that, you were where?—A. On different parts of the road.

Do you know -Mr. B. P, Goodwin, inspecting engineer?—A. Yes, sir.
Did he visit your district latelyP—A. Yes.

Did you and Mr. Mattice and he go over a part or the whole of your dis-
trict ?—A. We went over all of it.

Q. You made an inspection of the line both east and west of Cochrane?—A.
Yes, sir.

Q. And did you and he classify any portion of the line?>—A. We changed
the classification in one cutting.

Q. That is the cut at station 836-8397—A. Yes, on Contract No. 13.

Q. You were present when Mr. Mattice was examined and you heard his evi-
dence and you made the inspection with him and Mr. Goodwin and do you agree
with him in what he has said —A. Yes, sir, .

Q. "Mr. Goodwin had two plough tests made?—A. Yes. -

N. The first was at Station 428, Mile 103, Contract 14, at Cochrane?—A.
Yes. .

* Q Will you tell me what he did and what you saw?—A. I was there at
the plough test two or three differént times. I saw them plough and scrape.

COOOOOD

Q. Did it plough easily?—A. It ploughed fairly well.

Q. Did it plough with two horsea?—A. Yes.

Q. And taken out with a scraper?—A. Yes.

Q. There was no outside assistance in the way of powder or anything else?

—A. Nao.
Have you examined the cross-section P—A. Yes.
It is correct is it?—A. I assume it is, our own engineer did it.
And you have no reason to doubt its accuracy?—A. No sir.
Then he made the other plough test at Station 500, Mile 104, Contract
No. 15, did you see that made?—A. I was there at least once.

Q. Did it plough as easily as the first one?—A. No, T do not think it did.

LOLO

-~ “
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Q. They ploughed it all right and took it out with a neraper?—A. Yes.

Q. To the depth shown on the cross-section?—A. J: was down about three
feet when I saw it. . _

Q. Mr. Goodwin says: the first foot of this test was muckeg and clay, the next
eighteen inches was a stiff clay, and the balance of that portion ‘ploughed con-
sisted of mixed clay and gravel, is that right?~—A. Yes. .

Q. He says: the whole was easily ploughed with two horses aund the cut
itself consisted of clay, mixed clay and gravel, mixed clay and boulders, and some

"mixed clay and sand; do you agree with that?—A. I do not know what the cut
was; the cut was taken out long before my day.
Is his description of the plough test correct?—A. Yes,

Q. He described the result of his inspection and knowledge of the country,
the materia), in four classes and he gays that the clay which can be ploughed
with two or four horses and which, when ploughed, breaks up into such & way as
to make a good shovelling or scraping, do you agree with that?—A. Wei);, I
would not agree with the word  good.”

Q. There is some that can be done that way?—A. T say it can be shovelled
or scraped, but I would omit the word “ good.”

Q. Then he says: 2, clay which can be ploughed but is either too tough or
too soft for the plough to be of any use as a means of handling; in some cases the
clay is too soft and sticky to allow horses to be used on it, and in other cases, it
is 80 tough that although it could be ploughed it would still have to b¢ cut with
-shovels before being removed; do you agree with that?—A. Yes.

Q. Then he says: 3, a quickeand clay which can be ploughed, but which
runs together again almost immediatel ; this clay runs together go that it invaria-
bly has to be shovelled out of the cars or carts; do you agree with that?—A. Yes,
there is that material there,

Q. Then he says: 4, mixed clay and gravel, gome of this clay can be included
under class 1, which as it can be easily ploughed and scraped or ploughed and
shovelled, when a proportion would confain too much stone to allow it to be
ploughed, do you agree with that?—A. Yes, with the exception of the word
«“ easily.” .

Q. Now, Mr. Balkam, were those tests made by Mr. Goodwin fair tests, under
the conditions which exist there now?-—A. Yes,

Q. If you were sent to make the tests, would you make them in the same
way?—A. For now? ' .

. Q. Yes, if T sent you up to-morrow 7—A. Yes, they were tests in the con-
ditions as they are now. -

Q. What condition do you say the material was in where he made these
p10u§h tests and when he made them ¥—A. They are in the same condition as
now

Q. Can you describe it, was the stuff wet or dry, or hard or soft>—A. The
one at 103 was dry. L. :

Q. The other one?~A. The other was this wet clay that he mentione.

Q. Do I infer from what you have said, that in the cut at Station 428, Mile
103, the ground had been drained and was drier by reason of the building of the

-road;-than it was at the time when the grading was done?—A. I was not there
when the grading was done, - ‘

Q. Would you judge it was?—A. Naturally you would expect it would be.

Q. Am I right in inferring from what you.say that at Station 500, Contract
No. 13, the ground had mnot rained out there?—A. It has not drained out
entirely dry, :

Q. You eay it was wet.and sticky at that place?—A. A portion of it, along
the line itself, at that place.
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Q. Along the line itself was there any place where he could have better
made the tests than where he did, or did he choose them fairly?—A. 1 suppose
he did because it was much more convenient, the only place he could get seeing.

Q. Were they fair under the present conditions along the line?—A. Yes,
they are fair tests of the conditions there to-day.

‘The witness was not further examined.

(NATIONAL TRANSCONTINENTAL INVESTIGATING COMMISSION,
OTTAWA, JUNE 14TH, 1912.)

Present: GeoraE LyNon-StauntoN, K.C., Chairman;
Mr. ¥. P. Qorerus, C.E., Commissioner.

ARTHUR MOLESWORTR, sworn:

By Mr. GQutelius:

Q. You are an engineer of many years’ experience?—A. About forty.

Q. You were employed on District O, of the N.T.R. from the time of the con-
struction untl) when?—A, TUntil 20th August last.

Q. While you were in charge of District C, as district engineer the greater
portion of the grading was performed ?—A. Yes.

Q. And during that time you passed vpon and arranged for the classifica-
tion?—A. Yes, sir, .

Q. 8o that it is fair to say that you were the responsible officer in connec-
tion with classification?—A. Yes.

Q. TUnder the chief engineer?—A. Yes.

Q. Were you responsible for the location and gradienta?—A. Location; not
for all of C., because part of it was given to me afterwards, but I was for all the
old district C, which was first turned over to me. I went with them in 1904,
before there was any location done at all.

Q. But it was all subject to revision, if you choose to revise?—A. Yes.

Q. What officer superior to you, if any, approved of your location "and
grades?—A. Well, the chief engineer. ‘

Q. Did you get the chief engineer’s approval to profiles and locations?—A.
I think we always did.

Q. Make sure about this, because there is some questioh in my mind as to
whether the chief engineer did actually approve of the grades and locations. So
you remember of him signing your profiles?—A. Yes, I do.

Q. You think that signed copies’are in your old office?—A. I do, or else they
are in my office here. We turned the originals all over to MacPherson to be fyled
here, and they gave us prints of them. : .

Q. And you think the originals that ave fyled away here were approved by
the Chief Engineer or MacPherson?—A. I think, they were. MacPherson always
went over them, and changed the grades in a great many instances—ordered us to
change them. Sometimes we disagreed with him and fought it off, but he always

did that, :
Q. So that your profiles were criticized by the chief engineer’s office?—A.

¢

Yes,
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Q. I notice that the grade on portions of district C. is raised two or three
feet higher than would be necessary to secure a uniform giade?—A. Yes. .

Q. What was your object in raising the grades?~—A. 'The chief engincer

- sent out what he calls his inspecting engineer, Macfarlane, and made him go over
all my cuts, aud he raised those grades. He got instructions from the chief
engineer to go out and go over the grades, ‘ ) _

Q. Macfarlane did raise these grades over these low places?—A. All the
places that were raised was his doing. In lots of places I put the grades on care-
fully in my office, and ke was sent down, and he came down to Mattawa when I
was there, and went over every one of the profiles, and raised the grades in a great
many instances.

Q. Did the G.T.P. engineer have anything to do with raising those grades as

i well as Macfarlane?~—A. Not that I know of. Well, let me see—yes, he did; he
G was there too, Tomlinson,
P Q. And those two between them agreed that many of the grades along those
Lo flat places should come up three or four feet, instead of being down 18 inches?—
SR A.  Yes, instead of where we had them. We had them where 1 thought they were
‘ right, but Mr. Grant sent him out to go over them with him; whatever he récom-
I : mended I was to do.
W . Q. If those people had not revised your grade lines, would you have kept

b that roadbed as you had it?—A. I would have kept it as I had the grades on.
‘ Q. Would it have saved very much money, compared with the work that was
, actually done?—A. Well, I think it would have saved a good deal. :
i Q. There are places there a mile long that might have been kept down two

e, feet?-—A. Oh, yes, it might be more; I do not know how much, but it might be

more than two feet some places,

[ : Q. T had our assistant engineer go over one residency, and he found that he
¢ could lower those grades, and keep above the muskeg at least a foot, and save
: $22,000 in ten miles. Does that look as though it might be possible? That is
i $2,000 a mile?—A. Well, I would have to figure a little.

; . Q. 5,000 yards to the mile?—A. Yes. How many miles did he say he
N N could save $22,000?
: : Q. Ten miles?—A. That would be 50,000 yards.

Q. At 50 cents a yard it would be $2,5007—A. Yes. R

Q. That looks reasonable to you as an engineer?—A. Yes, ’

Q. In the matter of wooden trestles, why did you not build some wooden
permanent trestles?—A., T did. I built more, 1 guess, than anybody. I put’
them in several places towards White Fish, where I found the ground would not
hold the bank, and 90 feet of muskeg or soft stuff, and I 0015:1 not find any
bottom, and I put in permanent trestles there. I put one in two or three miles
west of White Fish, at Moberly Creek, and another little creek was 90 feet, and
L we could not get any bottom, and I made a floor of cordurov: and it had not sunk
b8 , an inch till the day I left, but the ground had gone down on each side of it.

Lo Q. Did you infend to leave that when the road was finished ?—A. Yes, and
the other one too. I found the bank began to open out, as if it was going to be a
big sinkhole, and I stopped grading right off, and put in a trestle 600 feet long,
drove piles, and made a permanent trestle. ,I thought it would last eight or ten-
: years, and I thought the country would dry out fo a certain extent, and we would
: know better what to put in.

. . ! Q. Where is that?—A. Three miles west of White Fish-Moberly Creek.
S Q. Where is that>—A. About 80 miles east of Cochrane. The ground had
Y sunk down there to a great extent, and they had piled in any amount of gravel

IRVl heiigfiviie

5 +  there,

b Q. Those were two special cases?~—A. Yes.- ,

' Q. T want to ask you about the construction of wooden trestles generally on
a railroad of that kipd in that character of country?—A. Well, we built another
one at another place. When T took charge of that work from Cochrane to White
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Fish it wus pretty near all graded under {he supervision of 1). and D. was turned
over to me; but the grading was all done and the piers and abutments for the
bridges in, but there was one there that was a very bad one—-

Q. 10407—A. No, that is not the one, but that is an awful bad one too;
there was another one further east than that, quite a distance further east.

Q. ’If you had been building this railway on your own responsibility, would
you have built many more wooden trestles to begin with?—A. 1 would, a great
many,

Q. Why?—A. Simply because near the top of the ground there was a crust,
and it appeared solid, and, going over that, you would think it was nice and solid,
bhut as soon as you drove anything down 30 or 40 feet, the material down there
was just like grey paint, and the further you got down the worse it got, and it
pushes out just like paint, and if you build a short bridge over the little waterway,
and then fill that in, it is going to push the crust down into that little mixture
like paint, and it will bulge up and scatter all over the country.

Q. Tf you would build a trestle all over those places, and not attempt to fill
them until the sun had an opportunity to dry it out, and the drainage got its
work in, and then probably fill in six to ten years—what do gou say to that?—A.
1 think so; that was my idea. That was my idea. That is the reason I put them
in. That is the objection they made. “ You will have to fill some time”; and I
said “ That is all right. I have had experience of that kind before”. 1If you put
ditches in and have it draining for some years, the couritry will dry out, and you
will have an opportunity, and experience and time to judge what to do.

Q. Besides that, you would have saved a large amount of money on the total
cost of that division?—A. Oh, enormous. Take the one place near Moberly
Creck, and the place near the other little creek nearer White Fish than Moberly,
Calamity Creek—that is the place I put that liftle short trestle and corduroy
underneath. Well, the whole country went away down for 100 feet on each side
of it; they kept pouring in gravel pits there before I left, and if a trestle had
been {:t across that 1,000, or 1,500 or 2,000 feet, it is hard to say how much
could be saved. .

Q. But a large amount?—A. Yes. :

Q. You are familiar with trestle 1040P7—A. Yes,

. What position was that in when you took charge of the work?—A. It
just looked like it does now. 'That pile of earth was away off on the side there.
They had first put in a big arch culvert, and it had broken out and disappeared,
and then they put in a square box 8 or 10 feet square to carry the water, and
when I went there the bank was in there, and the water had raised up in -the lake,
and they had a syphon carrying it over the track. .

Q. And-they cut out a channel>—A. Yes; we cut out a channel and put in
a big pipe there to carry the water.

: Q. That is the way you left it?—A. Yes; it Lad only got that far when I
eft it.

Q. About how much money did you spend on it?—A. Very little; do not
know how much; just that corrugated pipe. .

Q. What district engineer was in charge of that special structure prior to
cour taking hold of it?—A. Mattice was in charge for a while. Macfarlane had
t)een in charge for a while, and he was made inspecting engineer, and then Mattice
took charge,

Q. \tho could tell us most about that structure?—A. Mattice ought to be
able to. Ho was there all the time, either as assistant or district engineer. )

Q. In the matter of classification, you instructed the divisional engineers in
the matter of classification fairly early in the work?—A. Yes. : .

Q Were your instructions based upon a literal interpretation of the specifi-
cations—I mean to the letter?—A. No, they were not, -

Q. Why did you not follow the specifications literally P—A. Well, there
did not seem to be any specification to cover that material up there.
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By the Chairman:

Q. The classification is covered by sections 33, 34, 35, 36 and 86a of the

general specifications; you find that at page 39?—A. Yes, 1 know all about it.
. You had no trouble, of course, in classing solid rock excavation, had you?

—A. Yes, they did have in some parts of the road, I think. :

Q. Did you?—A. I did not, no. . ) . )

Q. You did not, I suggest, classify anything as solid rock excavation which
was not rock ?—A, I did not. .

Q.- Did anybody else?—A. I understand they did on other partaof the road.

Q. Did vou classify any clay as loose rock?—A. T did, yes.

Q. What clay did you classify as loose rock?—A. When I took charge of
D. it had been nearly al{ graded, and they had been out and gone over it two or
three times and classified it and when my work commenced the Grand Trunk
engine:r went over with me—— )

Q. Who was that?P—A. Tomlinson, and we had quite a quarrel over the
classification over the whole district. He thought T was not giving enough.

Q. When did you and Tomlinson go over it?—A. Two or thres years ago.

Q. Can you fix the date?-—A. I cannot remember right now,

By My. Gulelius:
Q. Who else was in the party?—A. The representative of Foley.

By ths Chairman:

Q. Swanson?—A. Yes.
Q. Swanson and Tomlinson went over the line?—A, Yes,

Q. There was only one trip of that kind?——A. Yes, we went over the whole
of my work. At that time I did not have charge of D, you know.

Q. Over what portion did you go?—A. I went from the Quebec line east
about as far as the work was graded, about the Harricanaw river, with Tomlinson
and Swenson. '

Q. At that time was the grading all done?—A. No, but there was a good deal
of it done, and there was a great deal of dissatisfaction, and the men would not stay;
they could not possibly do the work. When I Arst commenced I was giving them
pretty amall estimates in their estimation.

Q. Where did you first commence to classify?—A. How do you mean?

Q. Wh:! district and what part?—A. On C. from Quebec east.

Q. To the Harricanaw Riverp—A, Yes. = -

Q. How did you classify the clay at that time?—A. When I first commenced
1 just classified it as earth, :

Q. You classified all the earth between thoge two points in the beginning, so
far as you classified it at all, as earth?—A. Yes; in some instances there was a
layer on the bottom, it was like gumbo; I gave them about twenty per cent, or some-

- thing like that, of loose rock. There was no other classification.  There should have
been another classification.

Q. How long did you continue to classify this clay as common excavation ?—
;@. I Ao not remember ; two or three months; and then we took this trip over the
ine,

Q. Did anybody raise objection to your classification?—A, Yes.

Q. Who?—A. Tomlinson, for one, .

Q. And anybody else?—A. The contractors—Swanson.

¥ Q. Then, as a result of that, did the three of you go over the district 7—A.
es.

Q. When you went over the distriet, what occurred on that tript—A. Wo
looked at each cut and dug into it with shovels and examined it, and we decided

on the percentage that we should give of loose rock. ‘
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Q. What percentage did you decide on ?—A. We did not decide on any
special percentage. We would give one thirty per cent and another ono fifty, and
so on, according to how bad the material was. I took the shovel and dug into it
myself, and T had a very heated dispute over every cut with them, They warited a
great deal more. They said they got a gr at deal morg on D, and I eaid I could not
help that, that I was giving more than they were really entitled to, that on a literal
translation of the specification I doubted whether they would be entitled to that.

Q. You thought in the first place they were classifying it correctly as common

excavation?—A. Yes,

Q. Had you seen it then?—A. No, 1 walked over the ground before it was
graded. It just looked like any common earth, A person making & survey and
running the line there would put that down in his mind as ordinary common
excavation, but after you see the work you see the difference; in fact some of it is
more costly to do than any loose rock.

Q. Did you take into consideration the cost of excavating in revising your
fxlassi‘gcation? You have said just now that they could not make pay out of it ?—
. Yes. ‘
Q. Did you take into consideration the cost of excavating when you revised
it?—A. Well, yes, I suppose we did; that was the general axpression that every-

body made, that they cannot possibly do that work for the price.

Q. Who was doing the work? Station men?—A. Contractors—yes, station

men,
Q. Did you know what they were getting?—A. No, I did not, but we used
to keep force account of all the work done by the contractors,

Q. Why did you keep a force account?—A. To know what the work was

costing us.

Q. What was that work costing the contractors to get it out—that clay ?—A.
Well, it was costing over 60 cents in some places.

Q. Not if they were letting it to station men, was it?—A. Obh, yes. Some
of those station men did not come ont with anything.

"Q. " But the stationmen-were only getting 23 cents for common?—A. Yes.

Mz, QureLius. 23, 36 and $1.30.
By the Chairman:

Q. Tha station men were getting 36 for loose rock?—A., Well, of course 1
did not know what they were getting.

By My. Gutelius:
Q. But if they were receiving wages, the amount of labor that they put on

" the taking dut of this clay would raise it-to what yon say, as ‘much as 60 cents ?—

A. Yes. Ta some cuts it was that much and over, and when they came to be
settled up with they had not anything coming to them, and Swanson, in many
instances, would give them a dollar a day apiece for their time.

Q. Because their prices were too low?—A. Because their prices were too
low for thaf; kind of work. The work was more expensive to do than loose rock in
a great many cases, and when they came to gettle there was nothing cgming to them,
and he would give them a dollar a day. Of course it came {rom the company. I
know of two or three cases where he gave the Russians a dollar a day for every day
they worked in the cut.

Q. Even though they were in arrears on their contract?—A. Yes, and there
was not a cent coming to them. :
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Q. Was that not the reason, when he told you these things, that you were
inclined to raise this classification?—A. Well, T raised it more because it had
been done on all the other districts before. At first I would not do it, Pecause I
did not believe that that clay was as bad asit wag, until it was opened up. When
I found it had been done on the other work, and accepted by the chief engineer, I
supposed it was right to do it. There was no specification to cover that material.
Common carth does not cover it. 1t should have been gumbo, or something like
that.  There was no specification to cover it, and I thought we were supposed in
that cose to use our own judgment as district engineer,

Q. Who told you what other districts were classifying?—A. The divisional
engineers on the other work. 1 never estimated as high az the rest of them did in
some places.

By the Chairman :

Q. What made that clay difficult to remove? Was it too hard, or soft, or
what? Was it because it was too hard or because it was too soft ?-—A. Tt is the
most awful stuff to take out I ever saw. It gets sticky. It is very hard and it is
like rubber, and the mud is awful, and it lides, It gets into » nasty puddle like
paint. ) '

By Mr. Gutelius:

Q. Like mortar?—A, Yes, and sometimes, when you put it in the bank it
would run away across the railway right of way. Some of it we could not use in
the bank; we had to just waste it.

By the Chairman :

Y. You classified it as loose rock, whether it wag soft, or whether it was hard,
did you not?—A. Oh, no.

Q. Was it the hard stuff you classified as 1sose rock, or the eoft stuff?—A.
It is the hard stuff. 7 - ' ‘

Q. DA you classify any soft clay as loose rock?—A, Well, this hard stuff,
when they dig it and hegin removing it out in rainy weather, it would get nasty
and sticky, and soft, like mortar. We only gave a certain percentage in each cut.

Q. How deep did you consider the common excavation went, averaging it?—
A, . We would come along to each cut, and spend quite a time looking at it, and
take a shovel and dig into the sides of it, and find where the hard material came
up to, and measure from the top, and give them a percentage,

Did you cross-section any of those cuts, or were they cross-sectioned 7—A.
They were cross-sectioned before the work was done,
- They were cross-sectioned for the purpose of finding the contents?—A.
Well, we just measured down; - - - T e T
hey were eross-sectioned to find how much material was to come out of
the cutP—A.” Yes,

Q. Were they cross-eectioned to find how much common excavation was in it
and how much loose rock was in it—A. No.

Q. Was that ever done anywhere?—A. No, that would be very hard to do.

. Q It wag never done p—A., No, I tried to do it on the start. I gave instruc-
tions to all the engineers to do it on the start, becauze I thought something like
that would come up and we should have those figures, but it seemed almost im-
possible to do it, and we gave a percentage,

It never was done?—A, We would go out and look at a cut and give a
percentage,
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Q. The way you arrived at the amount you should allow as loose rock was
by estimating a percentage?—A. Yes.

Q. Not by cross-sectioning the cut?—A, No.

Q. 8o that on the whole district that was the practice followed, to estimate
what percentage should be common excavation and what percentage should be loose
rock?—A. Yes. At first I sent them a circular, and 1 insisted on having a
clearly-defined line between the two, if possible. But they all declared it was
impossible,

Q. 1t would have been giving them rome more money, would it not?—A,
Well, it would not be so much work. , i

Q. When they came to solid rock excavation, did they cross-section the solid
rock 7—A. Yes.

Q. 1f you found in a cut comnion excavation, loose rock and solid rotk, do
I understand you that the solid rock was really cross-sectioned?—A. Yes. It is
moreblclearly defined than the difference between the two clays. It is highly per-
ceptible.

Q. Was there any solid rock estimated>—A. In what way?

Q. Estimated instead of measured and cross-sectioned ?~—A. Repeat that.”

Q. Was there any solid rock excavation estimated, or was it all cross-sectioned
and ascertained in that way?—A. Oh, all cross-sectioned in that way.

Bu Mr. Qutelius:

Q. By actual measurement?—A., Yes,

Q. But yoa were unable to find a line of demarcation between commen excava-
tion and loose rock and for that reason you made a guess at it?—A. Yes.

Q. And called it a percentage?—A. Yes,

By the Chairman:

Q. Did you allow any muskeg as loose rock?—A. No, indeed.

Q. - Do I understand you that you did not allow as loose rock excavation any
material which, before it was exposed to the atmosphere or to the rain, was soft?
—A. No, any stuff, what we considered common excavation—

Q. No, but there is a lot of that clay, plastic and soft; did you allow any of
that?—A. It got soft after it got wet sometimes.

Q. You mean you only allowed indurated clay as loose rock ?—A. That is
it exactly. I went over every cut with a shovel myself.

. 1 was told you had allowed a quantity of soft clay, not indurated, as loose
rock?—A. Well, I did not, that T know of. '

By Mr. Gutelius:

Q. Robertson told us that you advifed him in the beginning to keep the
classification away down; is that right?—A. Yes; that is what T told you a little ..
while ago. .

Q. Robertson also advised us that he classified gsoft clay in the bottom of
those cuts, which is like gumbo, as loose rock; did you know that he did that?—
A. I do not call clay that is like gumbo as being very soft.

. Those arc hie very words, “ The very soft, this blue clay we get in the
bottom of those cuts, some of them, is like gumbo; I classify that as icose Tock
also??—A. He was always telling me how hard this rock was that he classified,
and on any cuts T went over with him he never classified any soft clay; it was
all very hard to excavate. - In the Canadian Pacific years ago we used to have &
classification for gumbo—in the Northwest on the C.P.R. in the old days.
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By the Chairman :

Q. You did not classify any material which you considered soft material as
loose rock?—A. No, sir, not to my knowledge.

Q. Qive me, if you can, what percentage of the clay you considered generallfy
throughout that distriet, should be classified as loose rock —A. Well, it was dif-
ferent in different cuts. We did not classify any two cuts the same,

Q. Could you give me any idea what percentage you think it would run?—
A. I d2 not remember. Robertson would have those figures, .

Q. Is it not all the same class of material >—A. Very much the same—no,
the cuts are very different; some of them would be hard up from the bottom for
two or three feet, and some would be hard nearly up to the top—just a couple
of feet on the top.

Q.. Would it not be quite easy to remove the soft and cross-section the hard?
—A. It would be a hard job.

Q. Why should it be any harder than to cross-section in solid rock excava-
tion?—A. Well, it has never been done anywhere, and all D was done when I com-
menced my classifying that material, and I followed the same syatem they had,
after I found we could not very well do it.

Q. My impression is, from the evidence which has been giver—and my
impression may be wrong, because I have not reviewed the evidence yet—that they
gave nearly 90 per cent of that clay as loose rock excavation ?—A. They did in
some cutg. .

Q. But nearly all over?—A. Oh, no, not on my distriet. They gave 100
per cent in some of the others—at least, T heard they did-—but they did not on mine.

Q. Do you think from what you saw that they conld fairly give 100 per cent
anywhere?>—A. I did not see any on my district,

Q. Did it not seem to you, roughly speaking, that the clay which could be
affected by the frost—in other words, down to the frost line—should be common
¢xcavation?—A. How do you mean? )

Q. The frost goes down into the earth in that country some three or four
feet?—A,  Yes.

-~ Q.— Would not the frost break-up the clay as far as it went down ?~-A. No,
it did not seem to,

Q. You do not think so?—A. No. ' -

Q. Because as soon as it is exposed it crumbles all to pieces. How did they
take out that clay ?—A. They would blow a good deal of it, with powder.

- Q. Is there any cut in your division they used powder continuously?-—A,
In the big cuts they did.

Q. Was it continuously?—A. 1 have seen it along there. |

Q. Do you think you are righl about that, or are you only speaking from
recollection 2—A., T may not be right, but T think 1 am.

Q. The records will show ?P——A. They ought to. Then of course we do not
always give people loose rock whera théy use powder. I have seen them use powder
i lots of cuts to shake them out, so that they could dig them easily.. With a forty-
foot cut they would put in black powder, and shake it up.

Q. In that country could that clay be ploughed?—A. No, it could not.

. Did you ever see it tried ?—-A. My gracious me, you could not put any-
thing in there to plough it, :

Q. Why?—A. Because they would stick in the mud and could not move.

Q. They would get mired ?—A. Well, they would get mired, and I do not
knmg whether they could plough it. I do not think they could. It is tough like
gumbo.

Q. The top never was tough ; they could plough the top?—A. I do not think
they could plough it. :
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Q. You did not approach. it from that point of view, whather it could be
ploughed or not?—A. Oh, yes, I had many arguments with them about it. 1
thought it could at first myself, and I had many an argument with contractors
and engineers about it, and we came to the conclusion it could not.

By Mr. Gutelius:

Q. Do you think now all of the loose rock classification in those clay cuts
{hat was given under your charge was too hard to be ploughed?-—A, 1 do not
know whether it ws3 too hard to be ploughed. I think it was impossible to plough
it, or to get the horses in there to plough it.

Q. But supposing that the horses were taken care of on a corduroy, and
they were just plonghing a single furrow, would all the material that was classi-
fied as loose rock be too hard for them to break up?—A. Well, I do not know.

Q. Did you try to get the difference between common excavation and loose
rock such that this test would prove out?—A. Well, they never could get in there
tc plough it. Now, take on the top, there was about a foot on the top, a diffetent
line of earth altogether, and a foot down it was different; some parts we just gave
them two or three feet at the bottom; in others it went up nearly to the top. 1
was very particular in digging into the cuts in every instance where I decided
what we should do, and Tomlinson. the distrizt engipeer for the Grand Trunk.
representing them, wanted a great deal more than that allowed. but I would not
give it to them. : )

Q. Tomlinson really advocated increasing it?—A. Oh, my—why once or
twice he said, “ Why if you don’t do better than that I am going right home, I
won’t go over the line any more ”; and I said, I cannot help that; I cannot give
you any more; I think that is plenty.”

Q. It has been said that one cubic yard of muskeg put in a fill originally
is worth about half a cubic yard when traffic gets on it?—A. I have no doubt. T
had experience of the worst muskeg that was ever on the C.P.R. I had charge
of that. They thought they would have to pile that first, and I proposed that
hig ditch 90 feet from the centre.

-Q.  But the muskeg does settle?—A. The bottom of the big ditch kept
coming up, and we kept putting that in, and it kept coming up.

Q. What do you think of murkeg material for making fills, where the ground
under the embankment is reasonably solid?—A. Well, you would have a nice
back; it makes a nice roadbed.

Q. But it is more expensive?—A. Yes. I believe some of those muskegs you
can squeeze up to less than a third.

Q. To a third of the original amount?—A. Yes.

Q. Are you familiar with momentum grades?—A. Well, we had a lot of
them down south.

Q. What saving could have been effected on your division if you had used
momentum grades-in a general way?—A. Do you mean for a permanent thing ?

Q. No, in original construction, could you have gaved as much as ten per
cent. on the grading of your division if you had used momentum grades?—A. Yes,
I believe we could and do better work. ~You see in getting the line on a four-tenths
grade, a continuons long grade as they insisted on you had to have such high banks,
a bank nine or ten or twelve feet high for a mile. You put that in there, and it
kept going down— : '

Q. Which would not have gone down if you had introduced the sag within the
limits of a momentum grade?—A. Yes. We would have saved a lot of trouble
and expenses.

Q. Why did yon not introduce momentum grades?—A. Well, I wanted to
introduce them in one or two places, but they said they would rather have—
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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





