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fioN. .VItANK COOIiRANE, P.C .,
Minister of Itailways and Canals ,

Ottawa, Ontario .

February 11, 1914 .

i3in,-We have the honour herewith to deliver to you for transmission to His
Royai Highness the Governor General ôf Canada the report of the commission
appointed to investigate the construction of the National Transcontinental Railway .

Yours respectfully,

GEO. LYNCH-STAUNTON,

123 .-1
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To Field Marshal His Royal Highness Prince Arthur iVil!iani Patrick Albert,
Duke of Connaught and of Stralhear n, E.G ..K.T., f#overnor

- - t38neritT-of Canada .

M AY IT PL EA8E YOUR ROYAL 111011NESS :

The undersigned have the honour to present to Your Royal Highness theReport of the Commission appointed on the 29th day of January, 1912, to
investigate the building of the Transcontinental Railway .

(IEO. LYNCH-STAUNTON,
Chairman ,

F. P . 417 PELIUS ,

I OrrAn•A, February 11, 1914.

Conrmissioner .
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Report of National Transcontinental Railway
Investigating Commission.

B y Royal Commission- dated thé 29th dayof January, 1912, Your Royal
Tiighnoss was pleased to appoint the undersigned Commïeaion to investigate the
building of the Transcontinental railwey. In the performance of the duties
imposed uponus we have familiarized- ourselves with--the work-ând _itë-hiâtorÿ,
insofar as possible from an examination of the contracta, e6timatee, plans and _
correapondence in the office of the Commission at Ottawa, and by making a personal
inspection of all the work done prior to the first day of October; 1911, between
Moncton and Winnipeg.

We were attended over each section by the engineers and other officials who
had charge of or were familiar with their particular parts of the line which we
were from time to time examining, an(? we took the evidence of theee persona,
which is appended to the report, either on the ground or immediately after each
►nspection.

The report is based in the main on the evidence of the pereone who had charge
of the building of the railway, and on what we onr®elvea have seen, and we feel
that we have thoroughly familiarized ourselves with the facts and circumstances on
which we base the findings and opinions herein contained .

The Government of Canada made an agreement on the 29th July, 1908, with
the repre®entativee of the proposed Grand Trunk Pacific Railway, which, was
ratified by an Act of Psutliament-(3 . Rdwarrl VII, Chapter 71) , ~+herebr W t~~ern.
nient agreed to construct a line of single track railway from Moncton, in the
province of New Brunswick, to Winnipeg, in the province of Manitoba, acoording
to such plans and specifications as the Government should thereafter determine,
to be known as the Eastern division of the National Transcontinental railway .
After its e^natrnetion the road was to be leased to the Grand Trunk Pacifie Railway
Company, which was to operate and maintain the same for a period of âfty years,
paying as .a rental therefor three per-cent per annum on the cost of conatruetion
for the last forty-three years ôf the term'ôf fifty yeate. Your commissioners were
appointed by the Government to manage the construction of the railway.

CONSTITUTION OF THE COMMISSION.

Until the appointment of Major R . W. 1,e)nard, in the autumn of 1911, no
member of the Commission had any 'elperience or 4nowladge Of railway building
or operation.
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DESIGN OF TIIB RAILWAY .

The railway was designed, i .e., its standard was-deefded on, without any •

knowledge as to whether it was suitable for the country, and on assumptions as to

business expected which were unwarranted .

(See page 13 .)

PPRLIMINART ESTIMATES OF COST.

When the Bill for the construction of the railway was being discussed in the

HouFe of Commons, the Honorable Mr : Fielding, then Minister of Finance, stated

that he had been advised by experienced railway men that ;l:e cost of such a railway
from Québec to Winnipeg, 1,344 miles, would be $35,000 per mile, or $47,040,000
aud from Moncton to Quebec, -1C0 miles at $31,250 per mile, or 14,376,00 0

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $61,415,000

ce p"agë 7 .

ACTUAL COST ON wIIICII INTEREST Is TO BE PAID BY LESSEES .

Contracts were let for moe'. of the road, and on September 30, 1911, there
had already been spent $109,000,000, and Mr . Gordon Grant, the chief engineer,
then estimeted that when completad the road will, exclusive of interest, have cost
$161,300,000 .

If the road is completed at this cost by the end of 1914 the Grand Trunk
Pacific will commence to pay rent at the beginning of 1922 on this amount with
$18,700,000 interest added, making an annual rental of $5,400,000, or about
$14,800 a day . (See page 18. )

ACTUAL COST TO THE COUNTRY.

of that year up to the end of 1921 . (Page 19. )

A=suming that the Grand Trunk Pacific Railway Company will commence to
pay interest on the cost of construction in j22, the road will have cost the country
for principal and interest $234,651,521 . This amount has been arrived at by
calculating the-interest on the amounts ezpended during each year from the end

METHOD OF INVITING TBNDBE$.

The rules adopted by the Commission in advertising for tenders, the unlimited
cecu:ity required to be furnished by the contractors, and the propo9al to let the
work for the most part in unreasonably large sections, resulted in only five con-
tractors tendering for 806 miles of the railway, and eleven contracting firms
secured all the work and sub-let it to upwards of 100 sub-contractors, who, had the
work been divided into reasonably large sections and the security required in other
governmental contracts only been exacted, would, have in all probability competed
in the bidding . As an indication of the handsome n*ofits derived by these eleven
firms, it appears that they were paid $8,800,0 60 in profits for that part of their
work which they let to subcontractors .• (See-page 1 9 .)
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METHOD OF AWdBDINQ OONTBAOTB ,

The contractA for sections No. 8, 150 milèa ; No. 18, 75 miles ; and No . 21,245 miles ; which are estimated to cost; No. 8, $5,011,000; No. 18, $2,100,000, andNo. 21, $13,000,000, were not let to the lowest tenderers, and we believe that in
at least two or three cases advance information as to estimated quantities was made
use of by the auccessful tenderers . Our reasons for these statements are fully
given in that part of this report refernng to these contracta . Contracta Nos. 16and 17, M. P. and J . T. Davis, were improperly allowed to sell at a profit to them-selves of $740,000. (Page 19.)

aLA$BIYIVeTION;

The classification prescribed in the'contracte was ignored and contractors were
overpaid $3,300,000 on improper classi fication .

(1) ,Solid Rock,

A new sub-clac,sification of solid rock, called " Asaembled rock," which is
described as " fragments of rock cemented together by interstitial material " was
improperly introduced aftei the contracte were signed, and though $1,8350051 waspaid for " assembled rock," there is no material on the line which can possibly be
marshalled under that head, and that material which was described as "assembled
rock "• should have been classified as "° loose rock" or as common excavation .

(2) Ploughable Clay.

About 1,317,940 yards of ploughable clay on contracta 14, 15 and 16 in New
Ontario, whic,)i should have been cla4eified as common excavation, were classified
as loose rock, resulting in a loss of $750,000.

(3) Overbreak. '

averbreak, i .e.,- rock- taken-ont beyond--thë section; shônld never exceed 20 per
cent of the intended excavation, On this line it exceeded 40 per cent . The
engineers first certified that all overbreak, amounting to $4,084,843 .78 should bepaid for.= The arbitrators reduced their returns by $500,000. We-find taat thatreduction s ;wuld have been $677,866 . 69 more than it was . (See page 69. )

aRADS6 .

Had momentum grades b„>e, adopted, as is the usual practice in high-class
modern railway construction, they wuald have in no way impaired the usefulness
of the railway, or inereased, the cost of operation, 'or reduced its hauling capacity,
and $6,200,000 might and should havu been saved . -(See page 71 . )

♦ LIOrT1c1tNT .

Had eharper carves, i.e ., curves of a shorter radius than those actnally used,bern allowed,they would not have impaired the usefulness or increased the cost of
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operation or reduced the hauling capacity of the road, and $2,400,000 might and

should have been saved . (See page 73 . )

cost of operation . (See page 74) .

TRAIN I+ILLINQ.

The Commission had an offer from the Grand Trunk Pacific to fill wooden

trestles at the rate of 25 cents per cubic yard . Had the Commission made such an

agreement to dô the- train filling-after-the road was openeâi 43,260,000 would have- _-

been saved in addition to that included under the last heading . (Sed page 74. )

BRI DOE.3.

Had wooden trestles been used instead of train fill and at sl atructures, as 'ras

done by the Grand Trunk Pacifie on its portion of the in course of time re
the beet modern railway construction, they Inig t hav e

placed by fill and steel structures and $2,947,227 thereby saved without, impairing
the usefulness or reducing the hauling capacity of the railway or increasing th

e

BDILDINGq .

The sixteen engine houses to be constructed were considered of such smal
l

importance that the contractors were not required, although the attention of the
Commission was drawn to the omission, to name a price either in bulk or in detail
for their construction, but were given the contractore on prices afterwards' to be

arranged . In consequence of this, these buildings cost $800,000 more than they

otherwise would . In the opinion of this Conunission, this was a direct violation

of the statute, which clearly requires that contracts be given on tenders which

name the price at which the work is to be done . (See page 80 . )

STATIONS .

There were sixteen station buildings at different points on the line, each with

office accommodation for a staff suthcient to operate 500 miles of railway . Four such

might have been justifiable, but no more . These station buildinga average $22,000

each, and $204,000 might have been saved here had crre been taken to only provide
stations with ample accommodation for the operation of the road. (See page 80. )

REDDIT STATIONS .

At Reddit, which is in a wilderuess, a station ample in 3very respect for any

possible purpose was built but because it did . not comply with the extravagant

Grand Trunk Pacifie design a second etaticm was built beside it at a coat of

$22,112, to the profit of the contractor alone. (See page 80. )

FRSIOHT BHIfDa, ôGO .

The design or freight sheds, bunk ho:.gea, storehouses, ice-houses, were on an
unnecessarily extravagant mle, and there were far too many of them built. Had

the design been within reasonable limits and had they been built only where they
were useful $300,000 would have been saved . (See page 80.) •

0

a
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CAP ROUGI VIADUOT .

On this viaduct, which is near Quebec, had the piers been built with ordinary
open caissons, as the,y should and could have been the same result would have been
had at $250,000 less coat. (See page 88 . )

CIiAUDIERE CQT .

This cnt is about one mile east of the Quebec bridge on the seuth side of the
St . Lawrence river. Notwithstanding the fact that the approach tv the Quebeo
bridge on both aides is over a one per cent grade, the Commission spent $351,000
to preserve the low gradient within one mile of the Quebec Bridge . (See page 90. )

COAL CREES FILL .

0

An embankment was built here containing over half a million cubir, yards of
material of whiçh 200,Q0Q_yards wasaolid-rock -borrow. The total coet of the fill
and arch was $398,000 .

If the Commission had built a wooden trestle there they would have saved in
eeven yeara $413,000 and could have then built the embankment and the arch and
have been,$239,000 ahead . (See page 92 . )

CHIPMAN GRADE.

0

On the Now Brunswick section there are at mileage 146 and 174 two pusher
grades thirteen miles and eleven nilea in length respectively, where the grade is 1 .10
per cant, yet at Chipman, rather than allow the grade to be increased one tenth per
vent the Comniissioners spent $178,224 . (See page 97. )

LITTLE SALMON RIVER VIADUCT.

0

This large steel structure, containing 14,000,000 pounds of steel, was erected
across the Little Salmon River valley in New Brunswick, at a cost of over $800,000 .

If pueher grades had been used in locating this crossing $1,750,000 would
have been Baved in_adiatance-of_10 miles, and-the interest on-this snm-would-in 20
years have paid for a revision of the line if the traRic then warranted it . (See
page 98 .)

LA TUQUE .

Contrary to the recommendation of the engineers the Government, because it
had been stated that this was to be a 0 .4 per cent railway, refused to allow a
pusher grade to be put in at La Tuque where everybody e .dmitted it'should be used,
and thereby, for no purpose, wasted $1,000,000 . (See page 100. )

SECOND SIDINGS .

The original plan was to build along the whole line at seven mile intervals
two sidings of 8,500 feet and 3,235 feet in length, to accommodate two 80 car
trains . After having spent $374,500 on the second sidings, the Commission realized
that this was an uuwarra.nted eapenditure and abandoned the two sidinge plan and
built o n l y one . .( See page 102.)
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WEIOIIT OF RAILS IN SIDINGS .

On the line there are 367 nlile s of sidings and yard tracks which are equipped

with new 8 0 pound rails . This was an unjustifiable expenditure as rails of 66

pounds uenld have answered the purpose equally well, and $340, 6 00 was wasted by

not ucinr the lighter rail. ( Sce page 1 ( 4 . )

DOUDLF.-TRAOHINO .

The statute provided that the line should be a single track railway with ne-

cessary turn-outs and switches . The Commission, exceeding their authority, double-

lracked six miles at on additional expense of $679,692 .00 . (See page 105 . )

TWO PRICES FOR ONE IiANDLINO OF DIATERIAL .

Certain contractors were by a wrong construction of the contract paid two

prices for one handling of material . The waste under this head amounted to

$75,284 .83 . (See page 108 . )

IIEIOHT OF S M BANKMENTS .

On contracta 14, 1 5 and 16 we find that the extra height of embanklnent8

beyond what was necessary to stay within the maximum gradients resulted in un-

necessary expenditure of $160 .000. ( Se o page 110 . )

l'ILINO FOR FOUNDATIONS .

The contracta provided that piles delivered on the ground should be paid for

at so much per foot, and that piles driven should be paid for at another price per

foot . The contract was unreasonably interpreted to mean that for piles driven the

oontractor was to be paid for piles delivered and after he drove them he was paid

a second time for the piles plus the additional price per foot for driving them. The

contractora on contract 9 were in this way overpaid $33,900. (See page 110 . )

One hundred and sixty-six thousar, ;t nine hundred dollars was spent in drain-
ing borrow pits, a usele .~s and lwjustifiable expenditure. (See page 112 . )

DRAININO BORROW PITS .

NAROISSI: DELIS1.Il, IIONORh PERRON, FARAS OROS8IN0S .

The Commision wasted $21,617 changing q six-foot culvert into an under farm
cro,;sing for the use of the first man-who had given them an option on his whole
farm, which is 59 loiles west of Quebec, for $3,600, and a further $21,600 in a like
rarc at honore Perron's farm next to llelisle's . (See page 113 . )

FRNasS.

Sixty-one thousand three hundred and eighty dollars was spent on unneceasary
fences. ( See page 117 .)
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QURBEC RIOIiT OF WAY.-R. R . BEROEVIN .

The chairman of the Commission paid R . Bergevin, of Quebec, $7,950 just
after the election of 1911 on a pretended claim for damages to a certain leasehold
property . This was a most improper payment and cannot be justified in law or in
morals. (See page 118 . )

RIVER DU SUD AND CREEK A'SIIEA .

The two streams, the River du Sud, 60 miles east of Quebec, and Creek
A'Shea, 160 miles west of Quebec, were approached with fllls and crossed with 30
and 40-foot concrete arches respectively. Had steel been used, a saving of
$234,000 would and should have been made . (See page 121 . )

TRANSCONA BIiOPS.

The country has been committed to the expenditure of $4,500,000 for the erec-
tion and equipment of the Transcona shops at Winnipeg, which, in our opinion, are
not authorized by law and which are, in any event, twice as large as are required
for the purposea of the Eastern division . (See page 121 . )

WINNIPEG ENTRANCE .

Large ëume of money could have been saved if ordinary business methods had
been adopted in negotiating for and acquiring the entrance to Winnipeg at the
proper time . (See page 134 . )

D:2AINAOE OF ROAD CROSSINGS .

The use of cast-iron p ;2 e instead of concrete pipe is the usual practice to
carry water from the ditches Jong tûe line under highways and farm crossings
accounts for $12,072 .15 unnecessary expenditure . (See page 136 . )

wATER SUPPLY.

Sixty-two thougand two hundred and eighty dollars was ivsi,, by installing
gravity water éupplies at Pangburn, Beaver Brook, Bluebell and St, Leonard, in
District A, New Brunswick, instead of pumping plants . (See page 138. )

PUMPS.

Forty-8ve thousand six ;iundred dollars was lost by the installation of . fifty-
r•even gasoline pumping plants iu- ;tead of t,team pumping plants . (See page 138.)

NEW BRUNSWICK SECTION .

Large sums of money in interest have been lost by the-premature construction
of the New Brunswick section of the railway. In our opinion this section ahould
not have been constructed at all . If one-third of the money had been expended on
the Inteicolonial railwa,y it would have provided all the trunk line facilities for the
proviuce of New Brunswick which would be required for very lnany years. (See
page 138.)
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CONOLUSION.

We find that the Transcontinental Railway Commission, the Grand Trunk

Pacific Railway, and those haring charge of the construction of the railway did not

c .onsider it desirable or necessary to practise or encourage economy in the construo-

tion of this road
. We find that without including the money which was unnecessarily expende d

in building the railway eaRt of the St . I.awrence river $40,000,000 at least was

needleraly expended in the building of this road .
In the following papers will be found a detailed statement reapecting each of

the subjects treated herein, and we also include the evidence taken and the docu-

ments referred to in thiF report .
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Design of the Railway.

The eoet of a railway depends principally upon its design .
The priùcipa.l feature in the design of a railway through brokon country isthe gradient, for upon it depends the len~th of sidings and the size of yaidA. Itcontrols the curvature ; it decides tbo-deptb of cuttings and the height of fills, andin a broken country the coet is high or low according to the gradient decided onby the projectors.
It is, therefore, of first importance where cuat is to be reckoned with that reli.

able information as to the character of the country through which the railway isto be built should be obtained by reconnaissance surveys before the gradients andcurvature are decided upon. Railroads are built for commercial purposes and" coet of construction and operation " of one class of railway may be by the topo-graphical conditions of the country so great as to prevent the carrying of the traille
which will come over that road being carried at reasonable rates unlesa the roadis to be operated at a continuous loss.

The reason for building the National Transcontinental railway was to affordto the people of Canada increased and cheaper transportation faeilitiea, and that
being the object it must be evident that the expenditure must not for any reasonsbe ao great as to require the imposition of such tolls in order to pay intare8t uponthe capital expenditure as will prevent the operating company affording um onablerates to the pub':v.

An -examination of the National Transcontinental Railway Act and of the
Grand `IWnk Paci fic Railway Acts makes it quite clear that it was expected and
intended by Parliament that whatever class of railway should be built it would be
one on which the capital expenditure would not be so great as to make it unreason-able to expect the operating company to pay the statutory rent of 3 per cent on its
entire coat and afford reasonable rates to the public and if a railway was designedwhich must necessarily cost more that design was not authorized and was contraryto the spirit of the legislation_and-the intention of Parliament.

Assuming therefore that the Government intended to carry out the will ofParliament, that Is, to build a road upon which the Grand Trunk Pacifio could
afford to pay 3 per cent on- the "cost of construction" it was its duty and that of'
the Commission, before they laid down a hard and fast rule for the guidance of
thom responsible for the buildiug of the road, to have had made a reconnaissance
survey to guide it in its choice of a design for this railway . As will be seen, theGovernment committed the country to the construction of this railway with gradesof 0 .4 per cent against east bound and 0 .6 per cent against west bound trames with
maximum curves not to exceed 6 degrees without knowing whether such gradient
and curvature fitteii the country, without any further information than the opinion
given by Mr. Sehreiber of the cost of a totally different railway and the casual
assurance from the Minister of Finance that - "from, other experienced railway
men" he had learned that $31,260 per mile fron Quebec to Moncton - and $35,000
per mile from Quebeo to Winnipeg was a most liberal one .

Haring decided npon the design the Commission proceedc! to And a country-
to flt the âeeign. _
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The engineers sent out to locate a line were, as is usual, furnished with tables

of figures callcil " T
Tables for equating value of gradei and curvature ." These

tables are always based upon the business expected over the line and are to guide

the engincer
: in luc'atin° the line through dillicult country. For example, an

engineer is eonfrontecl with the question as to whether lie should go around a moun-

tain, or tunnel or cut through to shorten the track
. He knows that it will cost

much less to build around the mountain
. The tables will tell him the cost of

operating the trains over each alternative route and so i
.iform him as to whether

the lesser ~ost of operating through the mountain will or will not be sufficient to
justify the larger expenditure of passing through the mountain or not, and as these
tables indicate lie will decide, or it mayhe thli between two points both on the
sanie level there may intervene a succession of hills through which he may wish

to run his road on the level
. It will palpably be cheaper to have succession of

grades crossing these hills, but it mt
.y be that operating expenses will be thereby

so much increased that it will be betor business to adopt the more expsnsive one

of a level road through the whole section
. It is therefore o? essential importance

that these table be founded, not on utohian hopes, but rather on prudent assump-

tions of the business reasonable to be expected
. It may seem incrediblkbut it is

the fact that it was assumed that the road would at once receive the maximum
business it was po=~zible to carry over a single-track low-grade road

. That-there

was an entire lack of business along the line from Winnipeg to Quebec and from
Quebec to Nloncton, or that this was a trunk line with no feeders does not seem

to have occurred to those who niade these tables .

The original estimate %-as as has been said unade by Mr . Collinnwood Schreiber,

consulting engineer of the Government, who in reply to an inquiry from the Iion .

W . S . Fielding, Minister of Finance, stated that a line which would comply with
the Government subsidy specifications, that is one with grades up to 1 per cent,
cuivcs up to 10 degrccs (p . 443), and on which would be used wooden trestles,

60-pound rails, and which could be improved as traffic requirements warranted,

could be constructed between the Quebec bridge and Winnipeg for $28,000 per

wilc, and between the Quebec bridge and Moncton for $25,000 per mile .

This estimate was given by the Iion . Mr. Fielding to Parliament . (See

I1ancard, 1 9 03, vol . IV. column 8588) . In the course of the debate, Mr . J .

Charlton, then member for North Norfolk, suggested that instead of building a

road as described by Mr. Schreiber, one with grades of only 0.4 per cent should be

built . His estimate for such railway, given in Hansard, vol . IV, 1903, column

8505. was R10,000 per mile for the whole distance between Winnipeg and Moncton,

at n total of $~~ t,6!)0,000 .
Knowing that his cstiinatc was based on 1 per cent grades allowing 10-degree -

curve-., the Niinister of Finance said (Aansard, vol . IV, 1903, co',umn 8588) :-

"I have made an estimate of $25,000 per mile for one part (Moncton
to Quebec) and $28,000 per mile for the other part (Quebec to Winnipeg),
which estimate is backed by the reputation of an engineer of standing . But,

if we are to have the high grade-perhaps I should say low grade--hoea 9
called for by my lion . friend from North Norfolk (Mr. Charlton) pe p

these estimates are not high enough .
"I propose to add 25 per cent to the first estimate of the cost of con-

struction of the Eastern division, and so add 25 per cent to the present value
of the seven years' intere3t of that portion of the road . This is an equivalent

to an advance on the cost of from $25,000 to $31,250 per mile for one part,

and from $28,000 to $35,000 for the other part. Thiè is a pretty liberal
estimate and ouahf to build even the fine road called for by my bon . friend

from ATorfolk (Mr uharlton)"

®
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Taking Mr
. Charlton's 378 miles east of Quebec bridge at Mr

. Fielding'sestimate of $31,250 per mile, and Mr
. Charlton's 1435 miles west of Quebecbridge at $35,000 (Mr . Fielding's estimate) we find the above estimate is increased

to $62,037,600, which appears to be the largest estimate prepared or suggested
prior to the passage of the Acts and in conseyuence is the largest amount that the
Government expected to pay when they entered upon this imdertnking or mede thecontrnct with the Grand Trunk Pacific .

After the passage of the
.National Transcontinental Railway Act which was

assented to October 24, 1903, the Government, on August 20, 1904, appointed thefollowing 'commissioners :-Messrs . Fletcher B . 1VI.de, K.O., chairman ; RobertReid, Alfred Brunet and Charles Young
. Upon the death of Mr. jVade and theresignation of Mr

. Brunet, the Govern ~nt, on July 31, 1905, appointed Mr
. S .N. Parent, K .C ., chairmau, to succeed Air . Wade ; and Mr. C. F. Mclsaac in placeof Mr. Brunet

. On October 31, 1909, thc Government appointed Mr. W. S . Calvertas Commissioner to succeed Mr
. Reid, deceased, and on October 23,

1911, thepresent Government appointed Major R . W. Leonard as chairman and Eole com-missioner.

That the Government and the Commission settled on the design of the road
before a reconnaissance survey had been made, simply guessing at

;ts cost, clearlyappears from the above and what follows.
On August 20, 1904, the Government appointed Mr. Ilun

engineer and upon his resignation, the Clovernment, on July 17D1 09,m ppoi tlM . Gordon Grant chief engineer in his stead .
The instructions for field engineers were prepared by Mr

. Butler and approvedby the chief engineer and commis3ioners, as described in Mr
. Lumsden's report forthe year ending June 30, 1905

. Under the heading of ~ Instructions to Engineera"he says :-

"District engineers were furnished with printed instructions for their
guidance and for that of the engineeis in charge of parties under them,
giving full particulara as to their various duties

. They were also instructedto adhere to grades nvt exceeding 0
.4 feet per 100 adverse to eastbound, or0

.5 adverse to westbound traffic, though in regard to the last mentioned,
this has been changed to 0

.6 per 100 in one or two exceptional cases tha-maximum curvature was limited to 4 degrees." '

We
also find in the Book of Instructions, which was issued an dJanuary, 1907, page . 46 . (See exhibit No. 1) revired int-- _

"The maximum grade rising eastwardly on a tangent will be 0
.40 percent, rising westerly the maximum grade will be 0

.60 per cent."
Page 38, under the heading «Curvature" :--

"The maximum curve on a level shall not exceed 6 degrees
."

The Commission has not been able to learn how the A-tinister of Finance came
to his decision to add 25 per cent to the cost of a one per cent railway to arrive at
the estimate of the cost of a four-tenths per cent railway through the same district(p. 444) and Mr

. Schreiber advises us that he did not concur in any such estimate
.In addition to the limiting instructions to field engineers contained in the

Book of Inatruetiona, the Chief Engineer issued drawing No
. 59, table of values forequating distance, rise and fall and curvature, ete

., above referred to. (See exhibitNo . 2
.) These values were taken from various engineering literature which treats
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particularly of grade revision and alignment, and betterment of existing railways
wherb the volume of traffic is developed and the cost of operation accurately knuwn,
which items form the basis of careful, accurate and minute calculations .

In order to utilize these modern values of distance, rise and fall and curvature,

it was neceeeary, as we have said, for the Chief Engineer to assume a volume of
business and costa for a basis on the National Transcontinental rail- The
volume of Lueiness assumed was <see eahibit No. 3) :--

20 daily trains between Quebec and Moncton, 600 cars, east and west
20 « « '~ Graham and Winnipeg, 600 cars, eaat and west .
12 « " " Quebec and Graham, 360 cars east and west.

Assumed cost per train mile, $1 .

other railways where trains are only half as long and where fuel is several dollars

less per ton in cost .
With these erroneous assumptions as the foundation of these calculations, the

resulta of the calculations are equally erroneous and their erroneous results were
given to the field engineers for guidance .

In the application of these distance values, which requirea a comparison, we
-might-take_the -Qanadian Pacific railway and Intercolonial railway .

Winnipeg to Môeton, 2;000-niiies , -say-it coat-$b0,000 per mile. __Then to

shorten this line to 1,800 miles would permit of expending 200 by $184,006 ôr

$36,800,000 on account of this sho rtening, or $20,000 per mile for 1,800 miles.

Thus ►ha engineers on location were given instructions which allowed them a
latitude equal to about $20,000 for each and every mile, which instructions were
concurred in by the Grand Trunk Pacific Railway Company . (See exhibit No . 3 . )

We are unable without detail surveys to say how much money wiw expended
in consequence of these instructions, but the effect of such latitude was enough to
induce them to locate as near straight and level as possible, regardless of eost .

The first real information in connection with the high cost of this railway is
given in Chief EngineerLumsden's estimate of June 2301908; prepared for the
Commissioners and available to the various parties in wrested, and although it was
based on experience on the partial construction of 200 miles, it shows that the
estimated cost of the entire line at that time was $114,400,000, and exclusive of
the cost of the Winnipeg terminals, Quebec terminale, Quebec branch, Or the shops
at Transcona, proposed shops at Quebec and any double track . This estimate
showed c'early that the railway would cost over 100 per cent more than the higheet_
estimate given to Parliament, and the estimate was made . at the time when only
two-thirds of the lino had been contracted for . The IIodgins Inquiry in 1808 also
drew attention to the high cost of the railway in the matter of ogerelassification-
the Lumsden Inquiry in 1910 should have shown that he resigned on account of
the high cost of the railway--Mr . Young's Inquiry ta 1908 ahowed that right of
way was costing fabulous auma.

With all of this information before them, what did the (lovernment, the
Minister of Railwaya and Canals, the Grand Trunk Paciflo Railway Compa ny; the
Cemmisaioriers, or the Chief Engineers do towards ro~dueing the cost of the railway ?
We do not find any instructions or recommendationa from t he , tlovernment to the
Commissioners or Mï.nifter of Railways and Canals to the Commissionere or the
Chief Lh►gineer, or protest from the Grand Trunk Pacifie Railway Company or its

The cost r train mile assumed is two-thirds o actua ain mi e co a

U ro
Pacific Railway Corn s transcontinental line, and it is the full capacity of a low
grade single track rai way.

f 1 tr ' 1 ta on

Th lumo of tr assumed is double the present tonr.e.ge of the Canadian
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District E) , Residency 11, Mileage 64.6 . Crossin6 of For.:hue du Pin River . Page 14 .

District F. Residency 26, Mileage $6 .6 . Tunnel . Page 1 4 .



District F, Residency 30, Mileage 1 2 6.6. }}eavy Work. Page 1 6

Diairict A, Mileage 166.6 . Crossing of the Tobique River . Page 9E .
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Engineers for retrencLment except in the matter of cla 'detsil matter
* to the Comvù,saioners atiou and some minor

or instructions from the Co (~ exhibit No . 15)t ox any ~mendation
Engineer to the District IyngiaOIIem ~~e Chiai Hngineer or, the Chief
retrenchiuont on the remainder of the line~, alt h ou

the

td~a~s then known ~aty t.heroad wa
s the l

egoin
ggisltoatio

n cost more
was

oré tha
, pasaedn,

double the amount estimat+ed or the amount upon.
It is fair, therefore, to assume that the aovernmeut and

the Grand ,j,run]rPaeific Ii,aiiAay Company were
satisfied w ith this forecast of the ultimate coat ofthe railway.

The instructions in the matter of gradients are generally inobject of building this kind of railway accord with the, i.e.; to obtain cheap transportation, or inother words, low freight rates. But the Government and the Comm°,,vion aeem tohave lost aight vf the object in view and allowed the high-claw featL o to govern .They raised the uost of the rnilway by building most
extravagant t ruot~uos, apend-ing millions of dollars on light curvaturG, uuneceasaril

y
larger lards than were required, using heavy rails inai~g out saga, building
many similar extravagances which did not affect the e(iiçienc~y of tdhé road. Theyseem not to have known that there was a maximum of

expenditure beyond which ifthis road was to be used as a freight regulator or as a means of cheap transportationthey could not go
. The operating company must pay interest on thé whole coet ofconstruction or capital investment, and in our opinion the interest payable to theQovernment'and the operating expenses taken together will be about the same asthe dividends, interest charges and operating expenses of the competing roads whichare only capitalized at from one-third to one-half as much per mile

as is theNational Transcontinental, and they will in consequence from the same freightand passenger
rates be able to pay dividends to their shareholders easier than canthe Grand Trunk Pacifie pay the rental of 3 per cent on the "° cost of construction . "In the following pages w

e bavo pointed out the most important of the extra-vagant and improl3er expenditures made by the Commission, but it is quite im-possible for us within reasorabte limits to touch upon them all, and there arenumbers, each perhaps, relatively speakfng, small, which in the aggregate amountto a very large sum of money and which, had they not been
overshadowed by thosaof which we have treated, would have, in themselves, afforded reason for condemn-ing the conduct of those responsible for their incurrence .

ESTIMATES AND C687 0F RAILWAŸ.
We reproduce the var i oua estimates which have been compiléd at vdrioas timesas to the cost of the National Transcontinental Railway

. Based on the actualmileage between Moncton and Winnipeg, IVfr
. Collingwood 8chreiber's originalestimate of $26,000 .00 per mile (see exh ibit No. 4) from Moneton to Quebec,and ;28,6;,0 .00 per mile from Quebec ta Winnipeg, places the coet at $49,139,000.Mr. Relding►a addition of twenty-fiveper cent and 0 .6 per cent gradients, raises this figure to $61,416,000 p

tion of 0. 4
No. g)• (see exhibit

Mr. Immeddn's estimate of June 23, 1908, reaches the figure of $114,398,765,or a cost of $88,427 per mile '(eee exhibit No. 6) .The statement compiled by the Investigating Commiasion shows the cost ofworkTh
is

og~ ~m ptem6e~r 80, 1911, as being $109,173,090 (see exhibit No. 7 1
for the 0°~ e ezceee 90-Mewha# of the actual expenditure to that date,

~on that the amounts due contractors for work done during the mont
hof 8eptember are inclnded in this sum, the statement showing the value of work

done and not the actual exPenditpres per- the scconntant's book Tn this statement
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the general expenses have been distributed among the contracts on the mileage

the completion of the through line of railway .

The Act authorizing the construction of the railway provides that the rate o f
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basis, and the saine applies to the engineering expenses which have hitherto been
charged under the heading of "districts" only . The items in the column of

" engineering " cover location, transport and construction engineering .
"Grading" covers the excavation of cuttings, the forming of embankmente,

and all work consequent to the actual formation of the roadbed proper.

"Tracklaying" covers the purchase of rails and fastenings, switch material,

ties, etc ., and their installation .
"Bridges and muh•errs " covers the construction of all concrete arch or pipe

culverts, together with the sub and superstructure of steel bridges and viaducts .

" Buildings " covers the various terminal structurps, together with way stations,

water tanks, etc .
"Right of way" covers the purchase of land required for right of way or

station ground, together with the legal and other expenses properly chargeable

under that heading .
Under °` General Expenses" has been charged the cost of the Commission and

their offices, and all head-quarter expenses, together with such minor items which
are carried in the accounts under this charge .

In connection with the actual cost up to September 30, 1911, a further state-
inent has been prepared showing the percentage of work completed to that date,
compiled from the figures supplied by the Engineering department of the Trans-
continental railway, from which will be noted the large amount of work still to be
c•ompleted Fit that date, while the cost per mile of main line had reached the figure
of b60;100 .

An estimate prepared by Mr. Gordon Grant, dated April 18, 1913, places the
cost of the completed railway at $ 1 61,307,800, or $89,300 per mile of main line .

(See exhibit No . 8 . )
Bearing-in mind the averaee annual expenditures in the construction of this

railway, and the total estiir.sted cost of $161,307,800, with about $140,000,000
cxpcuded to date, it would api-ar that the and of the yeqr 1914 should witnes s

With the addition of the interest charges of three per cent, compounded
annunlly in accordance with the Act, this cost, at the close of 1914, will total
$1S 0 ,000,000 or $99,600 per mile of main line, and upon this sum the reptal charge
to the Grand Trunk Pacific Railway Company will be based .

Under the ternis of the Act, the three per cent rental charge will amount .ta
$ 5 ;10 0 ,000 annually.

The cost of the National Transcontinental railway to the country is represented
by the actual amount oi money expended thereon, together with all interest charges
payable on these sums .

interest to be paid on any loan to be raited for this work, shall not nxceed three
awl one-half per cent per annum . No loans have been issued by the Government
under this Act, but money from revenue or outstanding issues has been used to
defray the cost of construction . The records of the Finance Department show
that after taking into consideration th, figure thesq issues brought in the market,
together with the charges in connection with placing them, the cost to the country
in interest has been in excess of three and one-half per cent .

'Paking Mr. Gordon Grant's estimate of the total cost, namely, $161,807,800,
and assuming that the close of the year 1914 will see the completion of the road,
.and adding to this sum the compound interest charges at three and a half per cent
from the date of the first $16,000,000 expenditure, in the year 1907 up toithe close
of the year-1921, which date we place as the termina'.ion of the seven-yelir period
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during which the Grand Trunk Pacific Railway Company will reeeive the free use
of the railway, the cost to the eountry, in cupitat ~
$231,651,691. andinfei est, will have been

üL`THOD OF AWARDING THE CONTRACT S AND THE CONSEQUENCES

As there are sevôral important matters considered under this bead, an
explanation of some length is neceeéary to their understanding .

For construction purposes, the 1806 miles of railway to be built was dividedinto 21 sections, the length and location of which will be seen on Exhibit No. 9 .The Commission furnished tender forms (see exhibit No . 10), which includeda unit price mhcdule for various items of work and material connected with theintended contract and named- everything which the engineers thought might enterinto the construction of the ra ilway in all its ramifications . The tenderers were
required to fl11 in the schedule with their prices per yard, per pound, etc., forexcavating and furnishing material .

Before advertising for tenders the, engineers made an estimate for eAOh sectionof the quantities and cost of the various mateTials and works named in scheduleexpected to be moved or provided, to be in a position when the tenders were receivedby placing the prices mentioned in the tenders opposite these items to determinewho are the lowest tenderers . A glance at the acl,edule will make the above quiteclear.
The contractors were, required to tender on a general contract to do everything

towards the building of the railway excepting the supplying of the steel for the
tracks, the building of steel bridges, depots, shops, warehouses, freight and fuelsheds . For some reason unknown to us although the other buildings were excludedthe engine houses and section houses along the whole line were specifically included
in the general contract and, for some other reason quite impossible to understand,
it is provided in the contract that the prices named should not apply to enginehousea and section houses . That this was deliberately done appears from the fact
that the secretary drew the attention of the Commissioners to the omission . Later(see " Buildings," page 80) we will have something more to say about this
peculiarity of the contract, which practically allowed the contractors to flx theirown prices . _

It was open to the Commission to inform the tbnderers of the quantities which
the engineers estimated would be included in their contracts for the purpose of
letting them know what the engineers thought as ~o the magnitude of the contract .After conenlting with Mr: Colling wôod Schreiber; who atïongly

advised
thatestimates be not exhibited to the tenderers the Commissionera decided that they

would not givé to the contractors this infôrmation, and would furnish them~ onlywith profiles and plans . (Exhibit No. 11 . )
The contractors themoelvee considered that the engineers' estimates were strictlyprivate . (Page 494 . )
Where the Information is not open to all it is most unfair that any one ten•derer âhould obtain " inside information" because, if fie knew the quantities hcmight put a very high price against an - item on which he knew the engineers had

not estimated or had onl y estimated for a small quantity withopé any fear of the
total under that head bulking so large in the entire prieoas to imperil his chances,or he might, as was done by Fauquier Bros ., put a ver' low price on an item whichthe engineers had mistakenly estimated at a very large amount.

• In awarding the general contracte the first step was to advertise for tenders.A copy of an advertisement is appended. (See exhibit No. 15.~ In submitting
their tenders the tenderers were to ftll in in the column headed " rate" their k~ .icefor Wh of the 103 items enumerated. The prices which the contraetora were to
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d th r'r ea crieuce and their knowledge of the countr y
gubm ► t were to- be . hasc us s . C

- f rom -
.- --

together with the information gathere from the ir,s~ctiôn of the plans and profiles,

and it was a p.oper course for tho Commissioners to refuse to supply the coritrsc-
tora with any eatrmate of the quantitiea or data concerning classification, because

as Mr. Schreiber informed the Commissioners it was not the practice of the Depart-

uient of Itailwaya and Canals W exhibit estimates which were o.nlr approximate and
often proved, as they did in this case, most inaccrtrate and misleading, and migh t

be usod b~• the contractor as a [)as!' for claima for damages from mi»ropreicutàtious .

Af ter they had prepared their tender an~i filled in the schedule with their
}~rices thë verious ~ntiâctôrë handed-their a<ated tenders to-the -Secretary-ofthe____-

r ;om,assion, W ho placed them in a locked tender box. At the appointed time all

the tenders were taken from the box and opened privately by the (Jommissioner s

in session zn~ the prices in each tender were entered by them upon a aheet of paper.

1?ach tender was gi.en a number, and this number instead of the naine of the con~

tractor was entered on the form. These forms were then given to the engineers to

money out, using their private estintates of the probable amount of each item as

,he assumed quantity required on th~~ work which was bein , let. By using the same

yuan for each item of the various tenders and tnultrplying them by the unit
prices in the tenders and adding the amounts Opposite each item s total tender

price was ôbt .rined, and b1• cvmparing tttesetotals the var ou. tenders were arranged

in their order from the highest to the lowest, and the contracta awarded sccôrd-

in,z'}• .
1'ùe tenderer. were required by the advertisement to accompany their tender

with a marked cheque payable to the Commissionera for sums vary ing from $10,900

to tA00,000 and to agree that in the event of their tender being aoceptedvf the y
failed to furnish within tell days such additional security as the Cotnmissioners

required their cheque should be forfeited . This was the information given to the

-- .►ublie.€; f,-one-apl~lie~l--fnr._thrl~endetîoia he=wo uld from them learn
that the security which he might be required !o provide on pain of forfeiting bi s

cheque amounted to one-third of the estimated total consideration of the contract .

One a•oulrl have expected that the Commission would have follon-ed the gov-
ernmental practice which was to require (see Order in Council, April 24, 1897,

exhibit No . 13) contraetore to deposit security to the amount of 5 per cent fo r

--eontraets amounting-to$21i0,000and-upwarcls . Indeed. rCe $n d that the Ronour-
able ~ir . Fieldina, after the first three contracts were let, strongly urg~ ôn tfië

Conunistiun the E;üvisahilitv of ttquiring conttactors to comply with no more
arduous conditions than thoèc imposed by tha Government of Canada . Mr. Fielding

wrote to ?+ir. Parent on .Tune 14, 1906 : "Do You not think that It is expedien t

'hat a'hatevcr conclusion the Government and the Commissionera .arriTe at shoul d

be in substance expressed in the advertisements so that pnrtiea tendering will be
in a position to know essetly what class of security and wvhat amount will be
required of the successful biddersP This would aroid sonie of the questions which
arose upon the awarding of ihe recent contracts."

Pesrite the sugiestion in Mr. F ielding?s letter above quoted, the Commis-
Qien~rs ignored his advice and continued the advertiEementa in the same form fo r
,Ill suhseguent contrncts .

These extraordiuary conditions required the contractors tendering on this work
to be prepared to forfeit the certified cheques which accompanied their tenders .
anlc.Ç they were in a pos ition to fnrnishwithin tell daye, enormous amounts of
scct~rity rtinning I . -ni one hundred thoiLsaud dollare, to four millions c{ d0l 1ars.

The conditions in connection with letting the contracta, tharsiore, were sach
(hat the Commissioners held in their own haaada the authority to force any con-
tractor to ive a cash security which woul,d beqo larrg+e a4 : piaek to p_nt him
from securing trio contraet ; and, second, to forien Me cou depasit "Ilm .
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panied his tender ; or t'ley were in a position to méke the _secutity as small as theyehose to make it : Cerfsinly thé Commlèsionérs d`d

(B ) Amount of aeau,~t; whk:h mlght h
&or

ave b enm ailed for under the termecontained in the torm of t~ande

om11,; aadings:
(A) Contisct No. -

- (8) Contra~~tor. -- -
- (C)Amount q.t tender.

(D) A mount of cheque deposited with tender.
(D) Amount of d-curlty actually ca'(ed

encourage competition . ► not go out of their way to

In order to give some ides of the serious handicap Put upon contractors i
ntheir efforts to obtain t part of the work on this great Government undertaking,

we append a at9iement of for the twenty-one gntding contraets (which fell to
only eleven fi-ma, one of which had a fourth of the whole work) full information,
etc ., with ree,iect to the securitq un~ler the foll ' l ;

r,

(~t1 (13) (C)1 . Grand Trunk Pacifie Ry. . .• . .•, 989.9862. J. W. MoManus . . . . . . . . . . . . . . 3ôt,i : J8 . Grand Trunk Pacific Ry . . . . . . . . . 769,434
4 . Grand Trunk Pacifia Ry . . . . . . . . . 1,898,124b. Wlllard Kitchen Co . . . . . . .
6 . I+yone & White . ï . . . .

. _-•.

7 . M•P.&J.T.Dav18 . . . . . . . . . . . .
8 . M. P. & J. T. Davis . . .

.9 & 10. ITogan & Macdonell . . . . . .. . . .
11 . Grand Trunk Pacifia Ry . .

_

12• Macdonell & O'Brien
13. Maodonell & O'Brien
14 . Grand Trunk Pacifia Ry, . . . . . : .
16. D. P. à Q B . Fanqnter • .

(D)
76,000
10,000
76,000

100,000
_1.E44.268 75,000
1,886,941 90,000
2,877,409 100.000
6,011,846 226,000 .
6,297,267 226,000
1,691,073 76,000
4,669,284 160,000
3,816,279 .160,000
3,988,901 226,000.

.eçu1Q M. P. & J. T. Davis. . .. . . . ._ s- . 8,348,048t7. i-. Ce J . T. Davta . . . . . . . . . 2,019,908
i~ E. P. & G. k1 Fauquler . . . . . . . . . . 2101,499
19. O'Brien, Fowler & )icbougpil ., 6,987,20 8
20• O'Brien & MaDougall . . . . . . . . . . . . '1,159,26921. J. D. McArthur . . . . . . . . . . . . . . . . 13,010,399

160,000
-160;000

160,000
100,000
200,000
100,009
400,000

(D)
76,000
28,919
76,000

100,000
76,000
90,000

100,000
225,000
194,668

76,00 0
150,000
160,000
226,000
160,000 1,812,000
16e,eao ~~6s,voe
150,000 078,000
100,000 700,000
200,000 1,989,000
125,000 886,00 0

1,301,000 4,33 6,000
----• --._~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,259,607 21,727,40 0

t will bë aéen from the followin$ table that for nine contracts covering half
the line only five füms tendered, and in one case there was only one bid, while in
all the others only two, with the result that M. P. & J. T. Davis secured 204 miles, XJ. O'Brien and partnera 246 miles, and the Grand Trunk Pacifie 2 56 milea. This
affords convincing evidence that the conditions were too onerous for many 8rms
who afterwards undert~~ok the construction of large sections of the road at lower
prices as s1lb.contractors, .

CONTRdCT N0. 3 . Length, 89 milee.-
Tenderera, 1

. Amount of tender.Grand Trunk Paotito Bailway Co . . . . . . . . . . . . . . . . $767,434 .95
CONTRACT NO . 4. Length, 67 miles,-

Ténderers, 2 .--
Grand Trunk Pacifie Railwaÿ Co. . . . . . . . . . . . . . . . . $1,898,124 .21Idacdonell & O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . 2,001,486 .51

C4N2'.UCT N0.113. Length, 107 miles .--
Tenderera, 16.--

Ysedoneii & O'Drien . . . . . a4,669,1184 .60Y. P. .rz J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,883,713 .50

(F)
927,000
96,300

255,800
682,000
648,000
461,900
798,40 0

J,670,000
1,746,000

663,f0 0
1,61l;i0 0
1,971,000
1,828,000



_
NATIONAL TRANB00NTINIy`NTAI, RAI~~1V

4 GEORGE V ., 191 4

Tenderers, 2.-. _ _ . ---. $3,81ô,a?'9 :10
Macdonell & 0 Brien . . . . . . . . . . . . . . . . .

. • • • • • ' 3,876,377.60
M. P. & J . T . DA'% 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CONTRACT NO . 13 . Length, 115 miles.-

CONTRACT NO . 14 . Leagth, 150 miles .-
Tenderers, 2.- $3,986,901.42

Grand Trunk Pac :fic Iiailway Co . . . . . . . . . . . . . . . .

. Pacific Constructiwn Co. (E. F. Fsuquivr) . . . . . . . . 4,423,837 .11

_ CONTRACT- NO . 1 5. -Length, 100 miles.-

Tenderers, 2.- $3,93G,ôGG.00
1: . F. & G. E. Fauquier . . . . . . . . . . . . . . . . . . . . . .

. 4,834,214 .00
Grand Trunk Pacific Railway Co . . . . . . . . . . . . . . . . . .

CONTRACT NO . 1 6 . Length, 104 .2 miles .--

Tenderers, 2.- $8,308,048.25
M. P. & J . T . Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .

3,402,58f .G0
Grand Trunk Pacific Railway Co . . . . . . . . . . . . . . . . . .

CONTRACT NO . 17 . Length, 100 miles .-

Tenderers, 2:- $2,019,908 .25:1i . P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .
2,106,246 .00

Grand Trunk Pacific Railway Co . . . . . . . . . . . . . . . . .

CONTRACT NO . 20. Length, 24 .13 miles.-

Tenderers, 2.-
O'Brien & McDougall . . . . . . . . . . . . . . . . . . . . . . . . . . $1,158,25 8 .25

J . W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,294,979 .50

Ilad the Commissioners, instead of dividing the line haphazard into sections
of from 8 to 247 mile-, niade them a3out 60 miles each- and prescribed conditions

as +o sécurit .) nimilar to those on any other Government works, there can be no _
reasonai,lc doubt that many of the more than one hundred eub-oontractora to whom
the contractors afterwards sublet the work would have been in the fleld as com-

--- petztors. _ -- - -Theze sub-contractors took the work off 3hë Iisridi3 of-the- mëin c,~ntraotons-at
from 10 to 30 per cent less than the- contract price . The Commissioners in all

cases sanctioned the sub-contracting . This Commission concludea that at least
$8,800,000 or about ten per cent of the amounts paid the main contractors, might
have been saved if the smaller contractors had been given an opportunity to secure
any -s! tl:p original contracts .

IRRE(lIII,ARITIES IN AWARDING CONTRACT.

Under another head (page 25) the contracta themselves are dealt with, but
we desire to draw attention to the action of the Commission in the awarding of
certain contracts .

Contract No . 8 .

The engineers' original estimates contained no estimate for tnvtle timber . A
copy of the original eatimate was handed to the chairman of the Commission .
Afterwards, and before the tenders were received, the engineers amended their
cstimate b y adding an amount of timber for trestles . After the tenders were received
and opened, and before they had been awarded, these items were struck out, with
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the result• that the contract went to a firm which otherwise would not have receivedit . The engineers say that when, by direction of.the .cL•airman, ._they-etruck outthesé items th-y' eignéd thé 'estimâte and dated it on the day on which they signedit, namely, the 18th February, 1907 . Some. persori has for some improper purposealtered the date by erasing the figure 1 so as to make it a ppear that the signaturesof the engineer and the chief engineer, wero affixed on the 8th. The facts andcvidence respecting this most süspicious proceeding are given under " COntractNo . 8," (page 33 .)

Contracts Nos. 16 and 17.

These contracta are in the Thunder Bay district, north of lake Nipigon, and
were awarded at a time when there was no way to got at them excepting by cutting
roads through the wilderness, and when the Commission knew the tenders would
nece . .~arily be much higher than they would be if the letting of the contracts were
postponed until the railroad had been built up to them at either end .

After these contracts were let at an exceptionally high price the Commission
allowed the contractors to defer the ccR-nmencement of construction for more than
a year or until the reason for the high price had disappeared . These contracts are
considered at page 47 so it is only necessary to say in this place that for this unbuei-
ness-like step the country paid at least $740,000 for nothing .

Contract No. 18.-AtcardA i'o Fauquier Bros.

Here the engineers estimated 656 ,400 cubic yards of most sufficient to provide
a carpet twenty feet wide and two feet thick over the entire seventy-five miles .
'l'he mosa in this case was in reality a negligible quantity, amounting to only some
15,000 cubic yards . Fauquier B ro s., knowing that there was little or no mose andbelieving that the engineers were estimating at a large quantity~eltdered-at~].2- -~n~-a-yard,-whil~theiF-compei of rs were all ût 30 cents. This mistake securedthe contract for Fauquier Bros. Fauquier Broe tender was $150,000 less for mossthan was Chambers & McQuigge . Had the moss been estimated even app roximatelycorrectly, Fauquier Bros . would not have been awarded the contract. The result isthat they had the contract, although they were not the lowest tenderers for the
work really to be done.

Contract No . 21 .

This is the largest contract, 246 miles, estimated to cost $13,000,000, awardedto J. D. MeArthur. We found that in McArthur's tender there were forty items
for which he had submitted no prices, on which the engineer after the tenders were
opened filled in in red ink prices adding : °° NoTS .-Red figures show prices made
up by Chief Vngineer and for the items so marked no prices were quoted in tender
No. 4." Properly speaking, McArthur'e tender should not have been considered
at all .

By incorrectly reading the other tenders, McArthur appeared to be tendering
for piling delivered and piling driven a price $64,715 less than his competitors .(See contract No. 21, page -58 .) Tender No. 4 was clearly $18,000 lower than
MeArthur's, yet he got the contract .

CONTRACTS .

By the National Transcontinental Raüway Act (1903), this road was to be
leased,to that company for fifty yéars at 3 Ter cent on the "cost of constniction"
as defined in section 15 of the agreement, schedul e

.

to the Act, and by section 7, for
the protection of the company as le4seea, it is provided that in order to ensure for
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the protection of the company as lessees of the road, the economical construction
f ch a manner that it can be operated to the best advantage, it Is to be.

s

c o ra •
Co~nmiëaiôiiërs, apprcciatiun -the~ravity-of-Qur statement,-we-unhegitatingly find

plainly it was thought by Fo providing that estravagance or unproper outlaye bemg
subject to the inspection and c~ritieism of the tenant who should have to pay a rent
based on the cost woùld be checked, as presumatly a railway company would be

concerned in the safeguarding of its own interests.

Excepting where Ntr. hava urged the eancellation of contracta Nos . 16 and
17, and when~ he gave his not too strong support to District Engineer Doucet in
his efforts to have a pusher grade at La Tuque, and where the company offered to
1 t n-hnnlcd flling ~►fter the railroad was completed at half the cost paid by th e

tliereo i
n built under the joint supervision ,of-the-Government---and_the_çgmpany- .--Here_ .--_-- _

that the Grand Trunk Pacific Ra i lway Company, i nstead of diseonntenancang, has

rather encouraged this inexperien ced Commission in its extravagant expenditure

on this u►ilwav.
If the railn•ay company really expected to operate this railway when completed,

according to the termF and at the rental provided in its agreement with the (lovern-
ment, we must attrihute its want of proper care to its indifference to the interests
of its own shareholder3 or its desire to eo increase the cost of construction of the
:363 miles of railway, for which it was contractor, so as to reap the largest present

profit possible therefro m .
It w as a very credulous Commission indeed if it relied on its contractor, i.he

Gland Trunk P1ciGc Railway Company, interested as such in high- classification,-
to criticise improper classification where other contractors were concerned, or to
ex l,ect that that eontractor would be astute to discourage expenditures wbRre they
were the builders of one-seventh of the line . Their eetimatea to December 31 .
1912, amounted to $15, 3 65,000, and we unhesitatingly condemn the action of the
Commission in putting the Grand Trunk Paci fic Railway Company in a position
where its interests as a contractor conflicted with its duty as an intending lessee .
By allowimn this Orand Trunk Pacifi c Railwav Company to become contractors,
tlie-Commissionir~rê ïn7i~cmg tlië~ company not only to--(!0n-niVë-at; but-totqr-
courage improper expenditures on the railway . .

That the Commission did not appreciate-the falae position in which they were
placing the railway cornpanv we can only attribute to the fact that at no time was
there ever on the Board a member who had hitherto ever had any experience in
the business on which they so li,htl~• entered .

- ------The Grand `t'runk- Paci fi e-ltsilway- Company- -were-notcontractors,-nor- had-----
ther an organization, nor wits it equipped with plant necessary to undertake this
work, nor did it ever perform ans of the work, but acted merely as a middlcttnpn
bet«e^n the Commission and its sub-contractors, to whom it let its various con-
tracts at 5 per cent les s than its own contract price. W3 cannot imagine what
advantage could be ezpectal to accrue to the country by allowing the railway oom-
panr to act merely as a go- bet w een .

I', the following pages we have summarized each of the twenty-one contrsats,
givin~, its histor y anti showing the estimates, and where they were exceeded, the
reason for the increase of cost, and why in contracte Noa 1, 7, 11, 13 and 16 and
17 we are of opinion that the penalty of $5,000 a month should, for the time ape-
cified therein, be enforced against the contractors .

We des ire to dra w p a rticular attention to our ariticism , and findings on - con-
trncts Nos . S, 13, 16, 17, 18 and 21. - ,

CoYraeox No. 1. -
From Moncton, westerly 50 miles. Mile 0-50 .
Chief Engineer's estimate of cost, $1,017,061 .48.
Tenders advertised for Januauy S, 1907 .
Tenders received February 14, 1907 .

40
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SOIIMARY OF TgNDiIRb.

2 5

Dlfference be .
Tendsr N'o, 1, Grand Trunk PacU1e Hallway. Co,, ,,,,,,,,,, ,, $ 989,89S

.90tween tenders .
Na 2, M. F. 8churman & Co . . . . . . . . . . . . . . . . . . . . . . . 1,146,916 .1 0

No- 1, Eastern Construction Co . . . . . . . . . . . . . . . . . . . . =1,186,789 .09
=167,020 .20

39,872.9 9

Z19i,898 .19
Contract aw,urded tothe Grand Trunk Pacifie Railway Com - - -f4 Datefor oompietton, September 1 . 1908. ~

, ~~h , 1907
Work commenced, October, '1907.
Security aeoompanying tender, i76,00e cad 3 .
SecurItY rbturned to contractor, April 10, 1 1 09.
Additional securlty called for, n11 .
$100,000 of 10 per cent drawback pald contraçtor . November f6, 1910 .=100,000 of 10 per cent drawback paid contractor, July, 1911,Gross amount of progress estimate to December 81, 1911, $2,214,311 .20 .Amount of drawback retained on December 81, 1911, 43 1,431 .12 .Percentage of éontradt complete to Decembér 81, 1911, 97 .38 per cent .

The (}rand Trunk Pacific-Itailway Co-mpânÿ were awsrded this work in March,
contractor

They, however, ovidently esparienced some difûoulty in procuring a reliabl eractor to take over the work, for it was not until September 23, 1907, that theyentered into an agreement with the contractin~ firrn of Corbett & Ilocsch to under-take the construction of this fifty miles of railway.The terms of this agreement provide that five j rr 1?ent of the sum total of thereturns under this contract were to be retained by the Grand Trunk Pacific Rail-hvay Company as their p rofita on .the tiansaction. They agreed to construct a roadrom -CUPman -to-Mileage--f57-ta-the-west-end- of-the contrâct-at:Mi eage so as toenable the contractor to commence operationa at both ends at the salne time. Theamolmt to be expended on this road was not to exceed $26,000.The -five per cent profit on this work, up to December 31, 1 912, amounted to$117,808, from which ahouid be~ deducted the amount zxpended on the constructionof this temdorary roadway from Chipman .
The amount paid the contractors to December_31 __ 1911 --~cas ,22},000-in-exceas ôf fhé mïttë o hiëât of thie work based on the ânlcoeadful tenderers'returns, and the following figures, extracted from the engineer's estimate and thereturns, indicate to what item9 of construction this increase is largely due :-

; 43,769 .02
108,863 .6 0

$ 863,429 .07 =1,76V98 .91

were ustd in the constraction of embanklnent® for which material was not availabl e

The quantities of the various materiala to be oàeavated, etc,, were estimated by
District Engineer Dunn from profiles -of the final location on for t'Y miles of this
work, the other ten miles being estimated f~vm third location profllm .

The train-hauled filling and solid rock borrow unprovided for in the estimate
from tht► line cuttings . . Large portions of this extra material were used in th e

In estlmatee
9. rock . . . . . . . . .. nil
L. rock . . . . . . 129,879 a yd ' 1 ' .99,1116,147 . 81C. ex. . . . . . . ,,1,8t1,168 a yda. sc .88, 689,168 .62
Train-hauled filling ni l
Solid rock borrow nil
13peclal common ex nf l
Oveaul on excavation
Qoet of, concrete

In return s
6t,616 a ydr, at i1 .60, f 79,622 .601,196,867 a yds . at .56, 061,894 .8661 0,067 a yda. At .26, 140,01e . 76

170,076 c, yd& at .60, 86,087 .60
222,032 a yds, at 1 .101A, 844,779 .26

282,098 o. yds. at . 30, 84,627 .90
299,099 .s6
110,42s . 19
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--inprecuring a- reliable contractor to takç ~,ver the work would have been eliminated
had the succcssful tenderer been a bonafide contracting firm . -Withôut ltérè gôing
into the question of the desirability of the early completion of the work, we feel
thatIhe enforcement of the penalty clause of $5,000 a month for the eight months
of initial delay and the reduction of the main contractors' profits by that amount
of $40,000 would not be an injustice to them .

enormous fill at Corl creek, Mileage 45, the cost of which, inoluding the arch

ctilrert, amounted to $423,000 .
The large dirifional yard being constructed one mile west of Moncton, for

which no provision was made in the estimate, is another reason- for- the--incleeaee-
in ca6t, the engine hou se, not yet complete, having cost to date over $76,000 . The
returns to December 31, 1912, on this work amount to $2,346,527 and tlle eontract
was reported as t,eing 98.92 per cent complote on that date which is four years,
four months after the time specified in the contract for the date of completion.

The Grand Trunk Pacifie Iiailway Com pany were not apparently prepared or
equipped to undertake the const ruction of this or any work which they tendered
for. The dela y in the commencement of operations due to difficulty experienced

CoNTaeaT No . 2 .

From a point at or near the town of Chipman, N .B., easterly about 8 miles.
Mileage 50-58, District A.

Chief Engineer's estimate of cost, $326,341 .
Tenders advsrtised for June 5, 1907 .
Tenders received June 25, 1907 .

SUMMARY OF TENDERS .

Difference be-
tiseen-tendere ._ -

Tender No. 4, J . W. McManus Co ., Ltd . . . . . . . . . . . . . . . . . . . . . . . . $289,190 .6 2
No. 2, Wtllard Kitchen Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 826,188 .08 . $86,998.06
No. 1, (3rand Trunk Pacific ltatlway . . . . . . . . . . . . . . : . . 887,419 .69 18,231.01
No. 3, M. J. O'Brien, Z . J . Fo wler . . . . . . . . . . . . . . . . . . . . 887,690.76 60,271.0 6

Difference between highest and 'owest tenders . . . . . . . . . . . . . . . . . . . . . . . $98,600 .13

Contract awarded toJ, SY-DicManas Co .,-Ltd.,Auguet23,-1907. .-- .
Date for completton, August 1, 1948.
Work commenced, October, 1907 .
Security accompanying tender, 10 per cent, $28.919 cash.
Additional security called for, nil.
Security returr-cr to contract>r, December 22, 1911.
Gross amount of progress est :mate to December 81, 1911, = 687,081 .01 .
Amount of drawback retained on De^~mber 81, 1911, = 11,296 .86 .
Percentage of contract complete to DeLember 81, 1911, 99 .76 per cent.

This short contract of eight miles contains a rather startling feature of con-
struction, consisting -f :. cutting two miles in length at the summit of what is
known as the Chipman gidde. This cutting was made neceseary-by the strict
adherence to the 0.4 per cent gradient and is dealt with further in' another portion
of the report.

The line here runs through the town of Chipman at Mile 57 and there crossed
the Salmon river on a steel viaduct, 1,200 feet in length .

The quantities on this work were estimated by Mr . Guy C . Dunn from final
location profiles.

The work was carried out in its entirety by the main contractors, no aub-
contracts being awarded .

0
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CorrraeoT No. 3 .

From the 68th mile west of Moncton to the - çrossing_of . the .-0 . P._R. at or-about- Mile 97:7: 39:7 mïlë~ Diâtrict A. `
Cllief Engineer's eatimate of cost, $933,137 .
Tenders advertised for February 1, 1908 .
Tender received March 10, 1908 .

❑ 9II 11 MARY OF TRNDERS .

Grand Trunk PaciHc Railway Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ..
ContracYawarded-tü the -Grand Trunk Pacifie Rallway Co ., March 28, 1908. $

767,984 .9 6
Date for completion, September 1, 1910 .
Work commenc.ed, June, 1908.
Security accompanying tender, = 76,000 cash .
Additional security called for, nil .
Security retu rned to contractor, November 26, 1910.
$60,000 of 10 pèr

cent drawback paid contraetor, November 26, 1910 .$60,000 of 10 per cent. drawback paid contractor, July, 1971 .Gross amount of progre8s estimate to December 81, 1911, = 1,042,618 .30 .Amount of drawback retained on December 81, 1911, i3,668•87 .Percentage of contract complete to December 81, 1911, 99 .7 1 per Cent .

The Grand _Trunk Pacifie Railway Company sublet this entire contract to the
Toronto Construction Company under an agreement dated the 21st May, 1908,
and that firm commenced operations the following month, -

The terms of this agreement were eimilar to the othe,- agreements consummated
by the Grand Trunk Pacific Railway Company and prov

.ided-for them a profit offive per cent of the total value of the work don .
The Toronto Construction Company ha four firms of subcontractors who

undertook the grading on this forty-mile stretch, and anothor firm of subcontraetorsfor the conérete-gr
4rk-N~-are,- however,--advised-by-thtr TogonW-Conetrtiction

Company that their concrete subcontractors failed and_they were obliged to finish
the work themselves .

- The following statement shows comparison between the rates contained in
the main contract and those in the subcontraets which were awarded by the
Toronto Construction Company :-

----- -_ _-_ _ _ ~ __ -- -- . _- ----- -- ------ ~--- --- ----_--
Clearing , , , , , , . Main contractors. 8ub-contractora
Grubbing .,, . „„ . .,~~~~~"' """""' 860 per acre 886 per acre
8olid rock, per cubic ~~ ~ ~" " " " " =160 jl8 bYard . . . . . . $ 1 .26Loose rock, per cubic yard . . . . . . ..~~~~~~~~~ E1.06
Bz. In foundatfon

~
"""" •44 .86

Crosa lo tn
per cubfc yarH . . . .,•,,,

$1 .00 and $3 .00 .b088 g, per acre . . . . . . . . . . . . . . . . . . . . . . =800 .00 $600.00Timber for cuiverts
. 40.00Concrete, 1-2-4 per Cubio yard„ . , , , , , , , , , ,. per M . 80 .00 per M .

Concrete. 1-8-6 18.00 10.0 0
11 .50Concrete, 1-8-6 per cbtee yardjn ar~h culverta 18 .00

9 .00
9 .0 0

The items enumerated above cover only those for which quantities have been
returned in the oontractors' progress estimates.

The estimates, compilèd by the Investigating Commissinn from the records
available showing the
fi gnrea:-. work performed by these subcontractors, dive the following

Value of work done by eubcontractora at their ra.tee, = 280,776.
Amount patd Toronto Construction Company for this work, = 868,921 .Profit . $7=.146 .
Percentage of profit, 10 per oent.
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ilero allowance has been mt,de for the five per cent profit which the Grand
Trunk Pacific Railway Company received, so that the total percentage of profit
between the original contractora and the subcontractors was 25 per cent.

The five per cent profit to the_ Grand Trank Pacific Railaray . Company ta---
December 31, 1912, amount,è to $51,198. It will be noted that they were the only
tenderers on this work and the Conimissioners awarded them the contract in vie w
of the fact that the estimate of the cost of the work, based upon their retllrne, was
considerably lover than the estimate of the cost as prepared by the Chief Engineer .
These estimates were compiled from those taken by District Engineer Dunn from
the final locat;rn profiles . The increase in cost over the original estitrlate is due
to the large juantity of over 2 75,000 cubic yards of train-hauled filling used in
the construction of embankmenta and for which no provision was made in the_
original estimate, also; to the increase in the solid rock- returns from 22000 cubie
yards As estimated to 84,000 cubic yards as finally paid for. - '

Corrraear No. 4 .

From about Mile °7 .7 west of Moncton to the Tobique River At about We
164 . 7 . 67 miles, District A .

Chief Engineer'a estiluate of cost, $2,366,389 .84 .
Tenders advertised for February 1, 1908 .
Tenders received March 10, 1908 .

SUMMARY OF TRNDERS .

Difference be-

Tender No . 1, Grand Trunk Paciflc Râllway . . . . . . . . . . . . . . f1,89E,124 .81 t
ween tea derr.

No. 2, 1Kacdoneil & O'Brien . . . . . . . . . . . ••••••••• . 3,001,486 .61 $ 10 3 ,862 .8 0

Contract awarded to the Grand Trunk Pacifie rtailw•ay, March 2E, 1908 .
Date for completion, Fleptember _1,1910._-__ _
W---ork co mmenced, June, 1908 .
Security accompanying tender, $100,000 cash.
Additional security ^alled for, nil .
Security returned to contractor, November 26, 1016.
$160,000 of 10 per cent drawback paid contractors, November 3 6, 1910.
$110,000 of 10 per cent paid contractors, July, 1911.
Gross amount of progress estimate to December 81, 1911, j2 , 806 , 800 . 0 1Amount of drar•back retained on Deceipber 31, .1911, ;18,924 .b8 . --

.
- - - .. - ~- -- - -

-Percentage of contra-et complete to December al, 1911, 99 .6E per eent. ♦
'l'his contract was sublet by the Grand Trunk Pacific Bailway Company tothe Toronto Construction Company under an :•greement which prnvided a profit

of five per cent to the main contractors . The Toronto Constru .tion Cumpany, in
turn, sublet the grading and concrete work to four firms of 'nlboontraCtollf; and,
in addition to the Verma of theae subcontractors, we have plmrred a eMes of copiesof further sub-subr.ontracts by which this work was again enü'et, and the following
statement shows The comparison of these prices :-

Main contractor,.
Clearing, per acre . . . . . . . $60 0
Gfrubbing, per acre . . . . . . . . . . . =160Solld rock . . . : : : : . .
Loose rock . . . .
Common excavatio n
Timber for culverts . . . ~
Concrete, 1-2-4 . .
Concrete, 1-8-6 . "
Concrete, 1-8-6 In arch culverts . . . . . . . .

$1 .46
.45

8ub•
Suba+ntracvora eubcontractora.

.3? 48~
$40 per ld .
$12
$10 .50
$11 .00

!46
*l>+ c

;1 .Y6
.86

and .99%
$86 par M .
;1 0
18,60
18 .60

$80
$160-

P au $1 .10
.80 end .28
.1a

0
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These figures illustrate to a remarkable degree the extent of profit takingbetween the main contractera and the stationmen who actually performed the work.To December 31, 1912, the_ 8ve per_cent_pro8t-to -the -Qrand-Trunk-PaciBc8ailwap Company on this contraet amounted to $141,778 .
The estimate for this work was preparèd by Mr. Dunn from the profiles ofthe final location of the line.
The returns on this work show an increase over the original estimate of about$500,000. This increase is due to the item of train•hauled filling, which, in coat,exceeded the estimate by $274,000, to the solid rock returns ►vhich inereased 100per cent, and to other items, one of which is the engine bouse at the tiiriaionalpo int of Napadogan which has cost to date $96,000, and forwhich no a llowance hadbeen made in-the en8'iueer'a figures . - -- _- ---

CoNTneoT No. G.

From one mile east of Tobique River to about 24 miles west of Grand Falls,
N.B., being from Mile 163 .80 to Mile 195 . 58 west of Moncton . 31 .7 miles .Chief Engineer's estimate of cost, $2,232,891 .45 .

Tenders advertised for February 1, 1908 .
Tenders received Màrch 10, 1908 .

SUM)MY OF TENDERS .

0

D1Cerence be-
Tender No . 2, Wlilard Kitohen Co., Ltd . . . . . . . . . . . .tween tenders.

'No. S. Craig & Thompson . . . . . . . . . .. . . . . ~1,64Y,l6a .6 6
1,094,6 16 . 0 2 No. 6, M. P. & J. T . Da~tts . . . . . . . . . . . . ~~ 1,718,888 .41

4 48,a7E .a 7
Na. 4, Kennedy & McDonald . . . . . . . . . . .

. 13.662 ' 89
No . S. tirand Trunk Pacitlo Railway . . . . . . .

. , , , , 1,767,483 .19 39,194 .78

--No-7,-Macdonell &-©'81ten 17,608r14
No. 1, Trites, MoPhatl, Havor & hitller. . . . . . . . . 3,008,283 .99 184 881.E6

Dltipreno^ between h iBheot and Wsreet tenders . . . . . . . . . . . . . . . . . . . . . . . . $ 867,0 8 o . 84

Contract awarded to Willard Kitchen Co., March 28,-1908 .Date for completion, 80*ptember 1, 1910.
Work oorn rnenced, 7lay, 1 9 08 .
8ecurlty-pcponipanYing tender, = 76,000 ca,Oh
Addltional eecurlty called for, nu.
1230,000 of 10 per cent drawback pald contraetor, January, 1811 .f40,000 of 10 per Cent drawback p aid contractor, July, 1111 ,Qroar aa►ount of progrgse esttmate to Usnamber 81, 1911, i8,0 28,784 .84.Amount of drawback retaiced on December a1, 1911, 141,980 .8 1.Percentage of contract complete to December 8 1, 1911, 97 .28 per oent.

The entire mileage of this contritet was divided by the Willard Kitchen
Company autong twelve contractera for the grading and general work, while the
concrete work was aublet to the firm of Powers & Brewer, who, in turn, aublet a
portion of it to the firme of Farlinger & McDonald and Cavichi & Pagano.

The statement compiled by the Commission from the aubcôntractors' rates
and their returns shows the following results :--
vtlae of work done by sub .oontractors at * thetr rateu, i11 10,466 .00.Amount patd main contractorr for this wôrk, = 8,618,9 37 .00 .Profits, $099

.481 .00.
Percentage of Profits, 1791 per cent. -

The following an the respective prices *d the main ooutsaotols ad therartons subcontractors for the items contained in the returns :--

ti x"~.~ ^: s'a'•..~i~r<? t#:ï
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Sub-

Main contractors . Subcontractors. subcontractors .

„ E42 .._. $8
6

-Clearing per-acre . . . . . . . . . . . . . . . . .

Grubbing . . . . . . . . . . . $100 375

Solid rock, per cubic yard . . . . . . . . . . . . . $1 :39 1,30
I.oose rock, per cubic Yard . . .- .••••••••

.2 0.0
4 Common excavation. . . . . . . . . . . . . . . .•••• $1

.103f .7 6
Solid rock borro«'••••••••••••• .•• .""' 125
Timber in culverts . . . . . . . . . . . . . . . . . .

.•• $98590 $77612
Tunnels . . . . . . . . : . . . . . . . . . . . . . . . . .

.20 .08
Piles delivered per lin . ft . . . . . . . . . . . . . . .

.1 8
Piles drfven per lin . ft. . . . . . . . . . . . . . . . . 'S0 18.60 $12 .76
Concrete facing mixture . . . . . . . . . . . . . . . . $20 =

Concrete 1-2=4 . . . . . . . . . . . . . . - :. $16 $10 $
9 .76_

Concrete 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . $11 $8 .60 $7 .76

Concrete 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . $10.60 $8 $7
.26

Concrete* 1-2-5 . . . . . . . . . . . . . . . . . . . . . . . . . . $11.60 = 8 .76 $8

Concrete 1-3-5 in .~r.-h cuh•erts . . . . . . . . . . $11.00 $9.60 =8 .~D

Concrete 1-3-6 in cvK cult•ert5 . . . . . . : . . . ?10.76, $9

The 31 .7 miles covered by this contract Shows a cost of over $130,000 pe r

31 r . Duun prepared the estimate for this work from the profiles of the final

location . There were seven tenderers for this contract, which was the largest

nulnber of tenderers for any grading contract on the Transcontinental railway .

A comparison of the figures contained in the original estimate and the returns

to date show that the large increase in cost is due principally to the items of solid

rock, concrete work, and train hauled filling . These figures are :-

mile .

In Estimate. In Returns.

Solid rock . . . . . . . . . . . . . . . . . . . . . . . 262,893 cub. yards 692,600cu~ y~r n

Concrete . . . . . . . . . . . . . . . . . . . . . . . . . .
.

. .
..

. . 21,956 cub. yards 34,801 cub. yards

Trainhauled filling . . . . . . . . . . . . . . . . . . . . . . 60,000 cub. yards 336,670 cub. yard
s

On this contract is located some of the very heaviest work experienced on

District A. From the summit at Ddileage .178, which is overcome by a tunneh to

Mileage .192, the cuttings ..and fills_are exceedingly_heavy,and, in additionto the

excavation costs, within this mileage are located four steel viaducts, one at 6}Iahsm

Brook, 520 feet in length, one at Caton Brook, 1,060 feet in length, one at iLttt.c

River, 1,242 feet in length, and the Salmon River viaduct at l,dileap,e 184, 3,900
feet in 9ength and some 225 feet high . This is the costly piece o! construction on
which one and three-quarter million dollars miglft have been saVed, as outlined in
the report on the Salmon River viaduct.

CONTRACT N0. 6 .
•

Tenders advertised for January 6, - 1907 .
Tenderv •eceived February 14, 1907 .

From a point at or near Grand, Falls, N .B., westerly to the Quebec-New
Brunswick boundary, being•from Mile 195 .58 to 256 .61 west of Moncton . 61 .08

miles .
Chief Engineer'a estimate of cost, $1,478,395 .78 .
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SUMMARY OF TENDERS .

Difrerence be-
Tender No . 1, Lyons & W h i t e . . . . . . . . . . . _ tween tenders.

No. 2, Grand Trunk PaciHo Rallway . . . . . . . . . . . . . . 1
,
407,849 .41 $ 21,408 . 32No.•b, Toronto Construction Co . : . . . . . . . . . . . . . ." No. 4, Eostern Construction Co., of Amherst, N.S. 1

1514147 .48
,616,269

.04 106,798 .07
No. 3, Eastern Construction Co . . . . . . . . . . . 2,121 .56
No. 6. J. W. htcManus Co. . Limited . . : . . . . . . . . . 1.6 1968166

z 123,086.98
2 .876 .44

Dliference between highest and lowest tenders . . . . . . . . . . . . . . . . . . . . . . i2 5 5,740 .97 -----Co o tract awarded-to Lyons & White, March 9; 1907 .Data for completion, September 1, 1908.
Work commenced, May, 1907.
Security âccompànying tender, $90,000 cash .
Additional security called for, nil .
$100,000 of 10 per cent drawback paid Contractor, April, 1909 .$100,000 of 10 per cent drawback paid contractor, July, 1911 .Gross amount of progress estimate to December 81, 1911,

$2,409,112 .80.Amount of drawback retained on December 81, 1911, $40,911 .28.Percentage of contract eomplete to December 31, 1911, 94 .86 per cent :

The grading work on this côntraet was sublet•by Messrs . Lyons*and White toseven firmof main subcontractora . A few minor sub-subcontracts were let, but in
the main the work was carried out by these seven colitractors •The following list shows a comparison of the rates paid Mesars . Lyons and
White and those paid the subcontractors for a few of the principal items of con-struction :-

Main contractors. , c , Subcontractors .Ciearin rg per acre .
Solid rock, per cubic yard, ' "••• i40 :00 130.00
Loose rock, per cub ic ~ 1. 60 1 .20 -_-
C mm o n ex . p e r cublo yard . . . . .

. -b~ -- .40

Excavation- In foundations "' . " "" """ 23 • 1S
Excavation In foundations, with cofteadams . . : . . . . . . . . . 21

.0 0

.00
.35

Piling delivered per lin. it . . . . . . . . . , .60
Pile driving per lin. ft . .. •2F .15
Concrete 1-2 mixture •~3per cub .
Concrete 1-2-4 . . . . ., . .

. Yard. . . . . . . . . . . . . . . . . . 16.0 12.60. . . . . . . . . . . . . . . . . . . . . . . . . . : . . . 9 .00Concrete 1-3-6 . . . . . . . . . . . . . . . .., 12
.0

----Conerete I- - -------
. .---•- . . . ~ . 08 6 : : . . .. . . . . . . . . . . .

Concrete 1-3-6 In
:
arch culverts

.
. . .

. . . . . . . . . . . . . . . . . . . . . . 10.00 7.00

Concrete 1-8-6 in arch culverts . . '•'•••'••' 11
.00 8.00

TrAln-hauled iilling . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .

." ' 8.60 6.60. . . . . . . . . . . . . . . . . A0 .35

A summary compiled from the subcontractors' returns and their rates shows
a profit of 19% per cent for Messrs . Lyons and White on this work .

The yardage of material in excavation ard embankments was very greatly
in excess of the estimate prepared by District Et gineer Dunn . The itenl for train-
hauled fllling aloné has increased the cost by $2v7,000 .

Co *4TRA .rr No. 7.

From thd Quebec-New Brunswick boundary, westerly, being from Mile 266 .61to 310,9". 53 .61 miles. -
Cllief Engineer's estimate of coat, $3,139,367 .00. %
Tenders advertised for February 1, 1908 .
Tenders received, March 10, 1908 .

t
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SUMMARY OF TENDERS .

c

DiKerence be-
tween tenders .

Tender No. 2, M. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . {2,877,409 .00

----No: 1 ; O'Brien -&--Fowier .-. .- .- - .-. - 2.b13,488 :80 ~186,Q78 :84

No. 8, Grand Trunk Pacific Ratiway . . • . • • • • • • • • 8,608,098.76 96,611 .46

Difference between the highest and lowest tender . . . . . . . . . . . . . . . . .. . . . . . ' it80.690 .76

Contract awarded to-M . P . & J. T. Davis, March 28, 1908 .

Date for completion, September 1, 1910.

Work commenced, June, 1908 .
Security accompanying tender, {100,000 cash.

Additional securtty called for, n11 .
f200 .0U0 of 10 per cent drawback pn!d contractor, January, 1911 .
$10,000 of 10 per cent drawback paid contractor, July, 1011 .

Gross amount of progress estimate to December 31, 1911, {8,629,91$ .41 .

Amount of drawback retained on December $ 1, 1911, {42,046 .70.
Percentage of contract completed to December 31, 1911, 71 .40 per cent

The estimate on which this contract was awarded was oompiied from firet

location profiles .
Work was commenced by Messrs . Dav is, in June, 1908, but has not been con-

ducted with sufficient vigor or diligence to ensure early completion, being only

71 .4 per cent'conlplete on December 31, 1911, a year and four months after the

date set for completion .
The delay in the progress of work on this contract and the eastern end of

contract No. 8, whtcll might have lieën r"éachèd ëâTliér had oontraët Nq: 7 been

further advanced, has undoubtedly been the cause of delay to the compl.etion of

the through railway from l .cvis to Moncton . On December 31, 1911, contracte

Nos. 1, 2, 3, t and 5 were reported 90 per cent complete, and contract No. 6, 88 .7

per cent complete, ~rhilc the

work

on contract No. 7 was only 62 .8 per cent com-

ptete . \j 'e feel thst these being the conditions the enforoement of the penalty
clause would have had, perhnps,

salutary
eûect, and that at thie date the pe.nalising

of the contractor for twelre months' delay at $8,000 per month and the rednetion

ôf-his rofit. this a um ôf~G0;0if0 woüId~inâ etT quâ~e compensâtion for tùe

delay to the opening of the through line of railway .
The following list shows a comparison between the -main contractors' rates-

and tho iz e paid the subcontractors

Main contractor. Bubcontraclor.
Solid rock, per _çubic_yard ,- . . .,,. . . , ._ . . . . .. . . . . . . . .

-
Loose rock, per çubfo-y4rd,' . ., . ., . . .. .. . . . . . . . . _ _ ,60 .40

Common ex., per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . .24 . 2 8

Concrete 1-8-4 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.00 10 .76

Coxcrete 1-11t-6 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 8.10

Concrete 1-3-6 mixture . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 .60 7•E0

Tratn-hauled fllling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40

And while no statement has been compiled showing the approximate profits
realized, at the rates shown for main and subcontractors, the item of train-hatiled
filling alone would have provided a profit of over $226,000 .

CoNraeoT No. 8 .

0

From a point at or near the Quebec BritlBi+e, easterly about 150 ulile4 being
from mile 310 .22 to 460 .45. '149 .19 miles. Quebec. Bridge-1 .11 miles .

Chief Engineer's estimate of ooet, a6,491,974.00.
Tenders advertised for January 5, 1907. - -
Tenders received February 14, 1907.
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SUMMARY OF TENDERS .

Tender No. 4, M. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . $6,011346 .60

Difference be-
tween tenders.

No. 3, Grand Trunk Pacific Railway . . . . . . . . . . . 6,018,664 .80 = 7,208 .30No. 2, O'Brien & 11Lu11arkey . . . . . . . . . . . . . . . . . . . . . 6,169, 7 eR .06 161,190.26
No. 1, Russell, Chambers, Limited . . . . . . . . . . . . . . 6,213,642 .60 43,797 .1 6

Difference between highest and lowest tenders . . . . . . . . . . . . . . . . . . . . . . . . . $202,195.70
Contract awarded to M. P. & J . T. Davis, Diarch 9 . 1907 .
Date for completion, September 1, 1909.
Security accompanying-tender, $225,000 cash.
Additional security required, nil .
$800,000 of 10 per cent drawback paid contractor, December, 1908 .
=260,000 of 10 per cent drawback paid contractor, January, 1911 .
$10,000 of 10 per cent drawback paid contractor July, 1911 .
Gross amount of progress estimate to-December 31, 1911, = 6,841,966 .99 .
Ama,jnt of drawback retained on December $ 1, 1911, $64,406 .94 .
Perc:entage of contract completfd to December 81, 1911, 80 .17 per cent .

The first statement prepared by the Chief Engineer of the estimated cost of
this contract, was completed on January 18, 1907, and amounted to $5,491,974,
which was a compilation of the estimated quantities as submitted by the District
Engilieer . Tenders were advertised for on January 15, 1907, and were received
and opened on February 14 . Prior to the opening of the tenders, the Chief En-
gineer revised these original estimates by the addition of the following items, for
the reason as given by Dir .-Lumsden that he_thought_4hey_would-requira-some
tiestlés ïn-tl-iatportiôn ôf the country covered by this contract :-

Item 24, Framed Trestles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782,190 F. B . M.
Item 26, Sawn Ties and Guard Rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166,600 F. B. JS .
Item 27, Stringers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192,780 F. B. M.
Item 96, Iron In Drift B~lts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,109 No.
Item 97, Iron In Screw Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,887 No.
Item 99, Cast Iron Washers and Separators . . . . . . . . . . . . . . . . . . . . . . . . 27,660 No.

On January 23rd, the Chairman of the Commission, Mr. Parent, was supplied
with copies of the Chief Engineer's estimates of the cost of the five contra~'ts for
~which tenders closed onYebruary 14, one of which is Contract No . 8. The estimate
for contract Na . 8, which he received, was a copy of the original .estimate, and did
not contain the items covering the construction of trestles noted above. (Page 409 . )

The tenders for this contract were opened on February 14, and on the after-
noon of February 15, the list of prices contained in the various tenders was handed
the Chiéf Engineer's office, so that they might be moneyed out, according to the
estimated quantities.

If these tenders had been moneyed out by the revised estimate, which con-
tained the items for the construction of trestles, the result would have been as
follows !

Dlt.-rence be-
tween := 'ers .

Grand Trunk Pacific Railway . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,078,334 .7 7M. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,105,889 .24 E 27 .044 .47
O'Brien & Mûllarkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,246 ;586.66 140,197 .31
Russell & Chambers Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,269.671:22 24,084 .67 -

Dlfrerence bet•veen highest and lowest tenders . . . . . . . . . . . . . . . . . . .. .. . ï-- ;191,826 .46

and the Grand Trunk Pacific Railway Company would have been the lowest tendere r
by *27,044 .47.
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Irc-wer, before' these results were announced, the chairman, having learned

that after I :e had received copies of the engineer's estimate it had been revised by the
addition of the items for the construction of wooden trestles, directed the Chie :
and Assistant Chief Engineers to strike out these items and to rewrite the estimate,
leaving these items blank .

After they ►vere amended and rewritten, the chairman caused the rewritten
copies to be signed by the Chief Engineer, Ilugh D . Lumsden, and the Assistant
Chief Engineer, Duncan ilacYherson. (See exhibit No . 27.) These signatures
were dated 18th February, 1907, but the figure " 1" of the " 18th " has been
erased to make it appear that these signatures were affixed to this estimate on the
8th of February, 1907. On the 8th of February, Mr . Lumsdèn was not in Ottawa,
in fact, l, ;lt was in Winnipeg, as he has sworn (p . 408) ; and as appears by entries
in his c.iary, produced before the Commission . Mr. MacPherson states (see
exhibit No. 28) that this was signed u .; Mr. Lumsden and himself on the 18t11 of
February, and that Mr . Lumsden left for "Vinnipeg on the 5th of February, and
returned on February 13 . The tenders nere opened by the Commissioners on the
14th and 15th of February, so that the Chairman on the 18th knew what the
tenders were .

In their tender, M. P. & J. T. Davis asked for item 24, framed trestles, $80
per m .f .b.m ; item 26, sawn ties and guard rail, $80 per m .f .b .m . ; item 27, stringers,
$85 per m .f.b,m . ; while the Grand Trunk Pacific Railway Company asked $50,
$45 and $60 per m .f .b .m . respectively for these three items . Had the chairman not
ordered the estimates for these three items to be struck out the standing of the
tenders would have been as follows :-

Grand Trunk Pacific Rallway . . . . . . . . . . . . . . . . . . . ;5,078,334 .77
Ni . P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,105,339 .24
O'Brien & biullarkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,246 .658 .66
Russell & Chambers . . . . . . . . . . . . . . . . . . . . . . . . . 6,298,871.2 2

It will be seen from the above that the Grand Trunk Pacific Railway won],"
have been $27,044 .47 lower in their tender than M . P. & J . T . Davis . It was,_there-
fore, cssential if Di . P. & J . T. Davis were to receive this contract that items 24,
26 and 27 should be struck out . •

No legitimate reason can be adduced why the chairman should direct these
items to be struck out of the estimates . The price which M . P. & J . T. Davis
asked for these items is double that which any of their competitors asked and is
double what it was worth to supply the timber, and it is not reasonab'a to suppose
that had they expected that this timber would figure largely in the ehgineer'a
estimate, that they would have made such preposterous figures foi this timber .
Somé person w-t.h a guilty mind erased the figure " 1" from the date on the
estimate and that person clearly eras-d that figure or the purposè of ma4ing it
appear that that estimate sheet was sicrned before the tenders were received and
opened .

Mr. S. N. Parent, who was chairman of the Commission at the time these
contracts were let, gave evidence on this investigation, and he was shown all the
documents above mentioned and was informed of what Mr . MacPherson and Mr.
Lumsden said in regard to the matters above spoken of .

He said that he did not order the Chief Engineer to strike out the estimates
for the timber :---

"I never did that ; on the contrary, we obliged them to have them in ."(Page 61Q .)
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He said, when he was giving his evidence (page 621), that this was the flrat
time he had seen the estimates signed by Lumsden and MacPherson, and the
evidence then continues :-

" Q. Mr. Lumsden was not here on the Sth February at all ; he was,
as he swears, at Kenora on the 8th February, and some person has altered
his signature so as to make it appear that he signed that document before
the tenders were in for that con+ract, while, as a matter of fact, he signed
it after the tenders Caine in. Lo you say you know about that?-A. I never
knew anything about that. I know nothing about it. For my part, I am
prepared to swear now it is the first time I saw that document . If the
alteration which you state thera has been done, I am perfectly well con-
vinced that it has been done since I resigned here. They have the new
administration going on and they try to find fault with the last adminis-
tration ."

The document was filed as Exhibit A ., in Mr. Parent's evidence . (See Exhibit
No. 27.) He was further asked :-

" Q. As a m@tter of fact did the Davises see these estimates, to your
knowledge?--A. I cannot say that.

" Q. Do you know whether they did or not?-A . I do not think so,
for this reason, that I do not recollect at all the changes that MacPherson
and Lumaden speak about.

" Q. Did you show the D4oises this estimate?-A . I cannot say that
If it oc,urred to me a►r? I thought it ras in the public interest to do Be, I
would have done so . Davis may have seen it, or the Grand Trunk mity
have eeen it, or pomebody else may have seen it,~u~Lgav~no_preferenee tc

-- --- -Davis ôr anyone elsé.
" Q. T. understand that, but I want to know now if you remember

whether or not this estimate was shown to the Davises?-A . I cannot
swear.

" Q. You do not know whether they were or not?-A . I cannot swear
that.

" Q. You do not know whether you 'showed them or not?-A . If I
did the others must have seen thPm too .

' Q. Do you remember whether you showed Mr . Davis?-A. I cannot
say as to that. There were so many thinga going on in the Commission
that I could not recollect a special thing like that. We refused to give
quantities to a contractor from the start because by doing so we might get
into trouble."

It will be observed that Air. Parent states that he did not instruct the elimina-
tion of the estimates for timber but that lie caused them to be inserted . We think
he must be mistaken in this or he certainly would have understood when the tenders
moneyed out were brought before him, that the engineers, after having amended the
estimates in that respect had again struck them out and would have restore3 ihem .

Ttougb he testi8es that he had never seen the document on whicl- ;:he date
has been altered from 18th February, 1907, to 8 1 h February, 1907, he will not
directly pledge his oath that he gave no information *respecting these estimates to
the successful tcnderere . Mr. M. P. Davis in his evidence positively denies that
lie has seen these estimates .

Whatever may be the proper inference from this evidence, there can be no
doubt :-

1 . That originally there was no estimate for timber trestles.
2 . That the Commissioners had a copy of the signed estimate .
3 . That the engineers, before the tenders were opened, had added an

estimate for timber trestles .
4 . That on 18th February, 1907, after the tenders were opened, the

estimates for timber trestles were struck out .
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5 . That had the estimate for tir-,ber trestles not been strur,k out, the
Grand Trunk Pacific Railway Company would have been the lowest tenderer
and would have been awarded contract No . 8.

6 . That some person, for some sinister purpose, has altered the date
on the document, " Exhibit A" in Mr. Parent's evidence, from 18th
February, 1907, to 8th February, 1907, and that the fair conclusion is
that that person altered that date for the purpose of making it appear that
these amendments to the estimates had been stricken out before the tenders
were received .

The firm of M . P. & J. T. Davis, therefore, sécured this ccntract, and the
work was procceded with . The great portion of the grading work on this con-

' traét was sublet to various contraoting firms, and the following comparative state-
ment shows the prices paid the n• ain contractors and the average prices paid the
sub-contractors for a few of tho principal items:-

Main contractors. Subcontractors .
Item 4, solid rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 .46 $ 1 .26
Item 5, Loose rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65 .42
Item 6, common excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . .27 .22
Item 59, concrete 1-2-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .00 11 .00
Item 62, concrete 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.65 8.16
Item 63, concrete 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 7.60
Item 74c, train filling . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .46 .2 9

We have been unable to compile accurate statements showing the profit-taking
on this entire contract . The item for train-llauled filling, however, of which there
was 2,700,000 cubic yards, at the rates paid the main and sub-contractors, would
indicate a profit on this item

- - ~é ïs no doubt that it was a very profitable contract.

CONTRACT No . 9A .

For construction of railway from the'northern approach to the Quebec bridge
to the Champlain Market 'and ,n the City of Quebec, a distance of about 6 .38 miles ;

A terminal revetment wall of timber crib substructure with concrete wall
superstructure to extend from a point on the river front just east of the Champlain
Market site in a westerly direction, a distance of approximately 1,930 feet .

Contract awarded to M . P . & J. T. Davis .
Contract dated April 6, 1911.
Date for completion, January 1, 1914 .
Security accompanying contract, nil .
Gross amount of progress estimate to December 31, 1911, = 419,422 .06.Aniount of drawback retained on December 81, 1911, $81,942 .21 .

This contract covers the portion of the work which was included in that
being undertaken by the Quebec Bridge Company before the disaster to the Quebec
bridge .

The Government took over that work and foiInd that M . P. & J T . Davis had
a contract with the Quebec Bridge Company fo- the construction of the necessary
approach tracks to the Quebec bridge . This contract was then traneferred to theCommissioners of the National Tran .,continental railway, and its scope is somewhat
extended, co as to join up the City of Quebec with the Quebec bridge and Tra .nscon-tinental railway .

The contract recites that it is given to the contractors in lieu of that held by
them from the Quebec Bridge Company. It was not for that reason advertisedfor public competition .
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CONTRAOTS NOS . 9 AND 10 .

(Contract No . 9) %

From the Quebec Bridge westerly 50 miles-mileage 460 .45 to 510 .31-
49 .86 miles .

Estimate on basis of lowest tender (see note below .)
Gross amottnt of progress estimates Dec . 31st, 1911--$2,660,000 .41 .

•Contract dated May 15th, 1906 (with Hogan & Macdoneil .)
Security deposit . $225,000 .00 ; returned Oct . 17th, 1910 .
$86,000 .00 a/ c drawback paid M. P. & J. T. Davis April 6th, 1908.
$50,000 .00 a/c drawback paid M. P. & J . T. Davis Dec . 5th, 1908 .
Amount of drawback held Dec . 31st, 1911--$47,005 .84 .
Percentage of contract completed Dec . 31st, 1911-80 .42 per cent .
$80,0001.00 a/c drawback paid July, 1911 .

(Contract No . 10)

From 50 miles west of Quebec Bridge westerly 100 miles, mileage
--- 510 .31 to 610 .41=100 .10 miles.

Chief Engineer's estimate of cost (See note below .)
Estimate on basis of lowest tender (See note below .) __

----Qross-alrrtsnnt-of-pr oa~iess éstinift e~-s-Déë:-'J1; i-$9,489,472 .67 .
Contract àated May 15, 1906 . (with Hogan & Macdonell . )

Noms :-The above contracta were nssigned by Hogan & Macdonell .
Contract No. 9 to M . P. & J. T. Davis.

Contract No. 10 to Macdonell & 0'B,:en .

SUMMARY OF TENDERS .

I

V
I

No. 7-Hogan & Macdonell . . . . . . . . . . . . . . . . . . . . $5,297,257 .00
No. 8-O'Brien & Mullarkey . . . . . . . . . . . . . . . . . . . 6,650,204 .00
No. 6-G.T .P. Railway Co . . . . . . . . . . . . . . . . . . ~6,459,538 .00
No. 6- •M.' P. & J. T. Davis . . . . . . . . . . . . . . . . . . . 6,677,698.00
No. 10-Connoliy, Jardine & Wilson . . . . . . . . . . . 7,081,001 .00
No. 9-MacArthur Construction Co. . . . . . . . . . . . . 7,940,325.00
Chief Engineer's estimate . . . . . . . . . . . . . . . . . . . . . . . 6,172,827 .0 5

Security dep• :sit, =669,688 .00 ; returned September 23, 1908 .
$800,000 .00 account drawback paid, April 6, 1908.
$260,000 .00 account drawback paid . December 6, 1908.
=126,000 .00 account drawback paid, July 28, 1910 .
Amount of drawback held December 31, 1911==84,622 .46.
Percentage of contrac' completed, December 31, 1911=96 .20 per cent .
=126,000 .00 account drawback paid, July, 1911 .
Advertisement dated February S . 1906.
Tenders received, March 12, 1906.

CONTRACT No. 9 .

M. P. & J. T. Davis .

From the Quebec Bridge, westerly 50 miles. Mileage 460.45 to 510 .31.
49 .86 miles .
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Contract dated May 15, 1906 .
Date for completion, September 1, 1907 .
Work commenced June, 1906.
Security deposit $225,000, returned to Messrs . Davis, October 17, 1910.
$85,000.00 of 10 per cent drawback paid contractors April 6, 1908 .
$50,000.00 of 10 per cent drawback paid contraetora Decomber 5, 1908 .
$80,000.00 of 10 per cent drawback paid contractors Jui„ 1911 .
Amount of drawback retained on December 31, 1911, $47,005 .84 .
Percentage of contract complete to December 31, 1911, 80.42 per cent.

This contract extended from the Quebec Bridge, westerly Rbôut 50 miles .
The Quebec divisional yard, roundhouse, etc., which are located immediately
north of the Quebec Bridge, are included in this contract.

This divisional yard has been called "bridge" to distinguish it from any
other station which may be erected in the City of Quebec proper .

The features on this contract are the large double track cutting at Cap'" --
Rouge, and the Cap Rouge Viaduct, both of which are dealt with further in
another portion of this report .

The work on this contract was generall
I

sublet by Messrs . Davis, and the
following figures show the main contractors rates and the average prices paid
to subcontractors for a few of the principal items of construction-

Main Contractors .
Solid rock per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . =1 .50
Loose rock per cubtc yard . . . . . . . . . . . . . . . . . . . . . . . . . . . .60
Common ex. per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . .21
Concrete 1-2-4 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.00
Concrete 1-3-6 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 .00
Concrete 1-3-6 In arch culverts . . . . . . . . . . . . . . . . . . . . . . 10 .00

No statenlent of approsiniate profits has been compiled for this contract on
account of the difficulty experienced in procuring accurate records of subcon-
tractors' prices and quantities .

About 790,000 cubic yards of trainhauled filling have been retmued to
December 31, 1912, at the rate of fifty-five cents per cubic yard, and, at the rates
which this work was sublet by Messrs . Davis on Contracts Nos. 7 and 8, these
figures would indicate a profit to the main contractors of $200,000 .00 on this item
alone.

CO N TRACT N0 . 10 .

Front 50 miles west of the Quebec Bridge, westerly 100 miles . Mileage
510.31 to 610.41 . 100.10 miles .

Contract dated May 15, 19p6 .
Date for completion, September 1, 1907 .
Work commenced June, 1906 .
Security deposit $569,588.00 returned to Macdonell & O'Brien, September

23, 1908 .
$300,01)0 .00 of 10 per cent drawback paid contractors April 6, 1908 .
$250,000 .00 of 10 per cent-drawback paid contractors December 5, 1908 .
$125,000 .00 of 10 per cent drawpaid paid contractors July 28, 1910 .
$125,000 .00 of 10 per cent drawback paid contractors July, 1911 .
Amount of drawback retained on December 31, 1911, $34,622 .45 .
Percentage of contract complete to r,cember 31, 1911, S6 .20 per cent .

The grading work on this 100 miles was divided among about a doze n
firms of subcontractors, and the concrete work was sublet in like manner .
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The following list shows the rates paid the main contractors and the averagé

prices paid subcontractors for a few of the principal iltenwof construction :

Afa:n Contractors . Subcontractors.
Solid rock per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.60 $1 .30
Loose rock per cubie yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60 .40
Common ex. per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21 .18
Concrete 1-2-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.00 9.79
Concrete 1-3-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.00 8.71
Conc.rete 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 8.43
Trainhauled filling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .55 .40
Pil :nlr: delivered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20 .16
Piltng driven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40 .16

The statement compiled by thia Commission, basgd on these' prices and the
subcontractors' returns, show the follo w ing results :

Value of work done by subcontractors at their rates $6,640,571 . 12 .
Amount paid main contractors ar their prices for this work, $7,088,266 .24 .
Profit, $1,647,694 . 5 2 .
Percentage of profit, 21 3-4 per cent .

There has not been included in these figures any yardage of trainhauled
filling as the returns from the District Engineer's office do not show that any of
this work .waa handled by subcontractorti. Messrs . Macdonell & O'Brien, however,
in statements submitted by them, give the average price paid a ibeontractora for
this item as forty cents, and assuming that they could handle the work themselves
for this rate on the 3,577,960 cubic yards returned under this heading, a profit
would be realized of $536,000.00 :

In connection with the further subletting of this work, we have been sup-
plied _ with -subcontr$et&-to-stationmen,--under-whteh--agiet?men-ts~-tlié mén who
actually performed the excavation of the cuttings were paid for solid rock ea-
,:avation, ninety cents per cubic yard, and for loose rock excavation, twenty-five
cents per cubic yard, and for common excavation, fifteen cents p pr cubic yard.
From the records which we have been supplied with, we find that these are the
lowest figures paid to atationmen • for grading work of any character.

The prices at which Messrs. Macdonell & O'Brien sublet the work has a
direct bearing upon several features in the report to which it is well to call
attention . The 'price per cubic yard for trainhauled filling, we ha ve contended,
was excessive, and the quantity handled at these prices was unnecessary. The
large profits indicated by these returns are conclusive proof of the desirability of
limiting, by every .expedient possible, the estent of this, to the main contractors,
highly lucrative work.. Attention is also drawn to the prices paid by Messrs . Macdonell & O'Brien
for thëitems of `Piling Delivered' and `Piling Driven .'

Thé increase in quantities on this contract over the engineers' estimated
quantities are as follows :

In Estimate In Returns
Solid ro-,k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779,488 cu . yds. 2,718,859 cu . yds.
Loose rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211,200 cu . yds . 1,618,284 cu . yds.
Common excavation . . . . . . . . . . . . . . . . . . . . . . . . . . 4,242,466 eu . yds. 1,601,808 cu . yde.
Train 811 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nil. 8,677,960 cu. Yde.

In connection with the largely increased cost of work on this contract, we
cannot do better than quote here from the elrplanation of this inc reased cost as
applying to District `T ," given by Mr . Clorüon Grant in a report of the Com-
misslonera to the Honourable George P . Graham, dated April 11, 1910, and
prlnted in column 83 56 of Itansard for .April 23, 1910 . The memorandum is as
followa :
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Remarks as to District "W-
"Some of the reasons-cou nting_for_the -apparent -inaccuracy-of the estimates

of quantities made befor, the opening up of the wcrk and the award of the
contracte in this district are as followa :

"° (1) In the case of the 150 miles from the north abutment of the Quebqc
Bridge, westerly, Contracts Nos. 9 and 10, the surveys were not completed-befire
the contracts were awarded, and the estimates of quantities were based paftly
on first location lines, partly on preliminary, and fifty miles on projected lines,
the demand for the estimates being made by the Chief Engineer ; on revising the
work, errors in levels were found requiring a change of line in several places and
heavier work to get a 0.4 per cent grade ; the opening up of the work disclosed a
vast quantity of mixed material not provided for in the estimated quantities . No
allowance was made for train filling where common excavation borrow could not be
obtained . The estimates were based on the use of velocity grâdea, the elimination
of which increased the quantities greatly . The estimates were made on the order
of the Chief Engineer before sufficient information had been obtàined regarding
the rise and f :ill of some of the streams encountered, and this, in some cases,
required the subsequent raising of the grade and an increase in the quantities,
thus adding to the cost both of the grading and the bridges ; the location lay
along steep side hil)s in many cases, thus adding to the difïiçulty of making
accurate estimates of quantities cross sections not having been taken ; (2) many
of the above reasons apply to the district generally and test pits were not as a
rule dug in cuttings ."

CONTRACT No. . 11 .

From about La Tuque to «eynlontachene, P.Q., being rom Mile 610 .41 to
6 5G .83 . 46.42 miles . ~---------------Chiëf Engtnéel~sestinlate of cost, $1,776,280 .00.

Tenders advertised for January 5, 1907.
Tenders received February 14, 1907 .

811313IM :Y OF TENDERS .

Difference be•
tween tendera .

Tender No. 2 Diacdonea & O'Brien . . . . . . . . . . . . . . . . . . . . . . 1,951 .905 .74 $260,832 .33
T^nder No. 3 Russell, Chambers, I.td . . . . . . . . . . . . . . . . . . . . . 2,033,711.23 81,806.49

Tender No. 1 Grand Trunk Pacific Railway . . . . . . . . . . . . . . . $1 691 073 41

$342,637 .82
Contract awa*ded to the Grand Trunk Pacific Railway Co . March 14, 1907 .
Date for eomptetion, September 1, 1908:
Work commenced November, 1907 .
Security accompanying tender, =76,000.90 cash .
Additional security called for, n'.1.
Security return-d to contractor June 7, 1910.
$176 .000.00 of 10 per cent. drawback paid contractor July, 1910 .$120,000.00 of 10 per cent drawback paid contraotor July, 1911 .
Crois âmünnt of progress estimate to December 81, 1911, $3,168,162 .96.
Amount of drawback retained on December 31, 1911, ;20,466 .00.
Percentage of contract complete to December 31, 1911, 97 .19 per cent.

This contract was assigned by the Grand Trunk Pacific Railway Company
to Messrs . Macdonell & O'Brien on the 218t March, 1907, the Grand Trunk
Pacific retaining as their profit on the transaction five per cent of the total
returns, which, to December 31, 1912, amounted to $158,365 .00 .

The first return to the contractors on this contract was in the mônth of
November, 1907, or eight months after the contract had been awarded.
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The location of these forty-aiainliles-woüldapparently justify-the increaséd
rates paid for excâvation as compared with the prices on Contracta Nos . 9 and 10,
as the work was in â rather inaccessible part of the country until Contract No .
10 was sufficiently completed to permit of supplies, etc., being brought by rail
right on to the work, and the delay of-eight months from the date the contract
was awarded to the first return made by the contractorc, was apparently due to
difficulty in getting in touch with the work. The increase in the rates for ex-
cavation is, in our opinion, a sufficient compensation to the contractor for the
inaccessibility of the work, and the increased profits made possible by these rates
should have been expended upon the construction of roads, etc ., and in other
means taken to complete the organization'for this contract so that the work
could have been commenced within a month of the date of the awardiqg of the
contract .

The enforcement of the penalty clause, which provides a refund of $5,000 .00
a month for delay of this character, we consider applicable to the first seven
months of delay, though' a reduction in the contractor's profits of $36,000 .00
would be small compensation to the Commission for the loss sustained by them .

It will be noted frolr the summary of tenders that Messrs . Macdonell &
O'Brien, who subsequently carried out this work, submitted, originally, a biu
which monied out $260,832 .00 higher than that of the Grand Trunk Pacific
Railway Company, and, in the carrying out, of the work, they were satisfied to
accept prices five per cent lower than the successful tender, or, in other words,
the rates at which they were eventually paid for this work were about eighteen
per cent lower than the prices which they submitted in open competition . This
point strikes us as being a very positive proof of the fact that the contractors
tendering on this work were not influenced in submitting their bids by any fea r

__~-qf_keen_cempetition~A-eolztraetor-desirous-of--abtaining--tl ►é work wou no~ ~
submit a bid from which eighteen per cent might be deducted and still permit
him to make the profita which the statements for this contract show to have
existed, if he had any reason to believe that the work would be the subject of
keen competition from a number of contracting firma .

The following statement shows, for a few of the principal items, the rates
contained in the main contract and the average rates -paid subcontractors who
performed the work, and Macdonell & O'Brien sublet to a considerable estent
the grading and c:►ncreie work .

'Main Contractors . 9ubcontractors .

Solid rock per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .65 ;1 .13 %
Loose rock per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 0 .46
Common ex. per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . .27 .20
Concrete 1-$-5 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.00 9 .50
Concrete 1-3-6 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.00 8.90
Concrete 1-2-4 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.00 10.37
Concrete 1-2 mixture . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . 14.00 10.37
Train fli1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60 .421z

From the subcontractors' returns and their rates, the Commission have
compiled the following statement :

Value of- work, done by subcontractors at their rates, $1,449,624.71 .
Amount paid Messrs. Macdonell & O'Brien for this work, $2,147,790.58 .
Prôfit, $698,185 .87 .
Percentage of profit, 32 per cent .

The fact that Mesars. Macdonell & O'Brien suffered a reduction from their
original bid of eighteen per cent, and at those reduced pricei were-in a position
to sublet the work so advantageously, is an indication of the free and confident
manner with whieh the original bids were prepared and submitted .



42 NATIONAL TRANSCONTINENTAL RAILWAY

4 GEORGE V., 1914

CONTRAOT No . 12 . ,

From a point at or near Weymontachene, westerly, being from Mile 656 .83

to 763 .83 . 107 miles .
Chief En gineer's estimate of cost, $5,715,892 .33 .
Tenders advertised for July 18, 1908 .
Tenders received Auguçt 20, 1 9 08 .

iUMAiAItY OF TF.NllEnS.

I

Difference be-
tween tenders.

Tender No . 1, Macdonell & O'Brien . . . . . . . . . . . . . . . . . . . . . . . =4,699,284.6 0

Tender No . 2 M. '. & J. T. Pav:s ., 4 ,888,713.60 '32,429 .00

Contract awarded to :lfacdonell and O'Brien September 19, 1908 .
Date for completion, December 31, 1910 .
Work commeuced February, 1909 .
Security accompany :ng tender, $150,000 .00 cash .
Addttional security called for, nil .
Security returned to contractor July, 1910 .
=160,000.00 of 10 per cent dravback paid contractor February, 1911 .
b80,000 .00 of 10 per cent drawback paid contractor July, 1911 .
Gross amount of progress estimate to December $ 1, 1911, =4,194,878 .09 .
Amount of drawback retained on December 3 1, 1911, $189.487 .80.
Percentage of contract completed to December 31, 1911, 64 .69 per cent.

In addition to the two tenders shown in the summary of tenders for this
work, the Orand Trunk Pacific Railway Company submitted a proposal• to
undertake and complete this ~ 3ntraet uz : the basis of eost plus ten per cent and
as outlined in th e follo wing le tter which they submitte d with their tender :

August 19, 1908 .
The Commissioners of the Trarscontinental Railway,

Ottawa, Ontario .

Gentlemen :
The Grand Trunk Pacific Railway Company hereby tender on the worir or ' .llLtriet

C," from a point deslgnrted on the plans of the Commissioners near Weymontachene ,
in the Province of Quebec, 196 .38 miles west of the north abutment of the Quebec Bridge
(such point being on the boundary between districts "Cl and "D"), westerly for a d!a -
tance pf about 107 mfles,-date of completion 81st December, 1910,-on the basis of cost
plus 10 per cent, guaranteeing, should the tender be accepted, to give the company's
bond with security satisfactory to the Commtssto,iers and the C3ovérnment.

The reason for taking the liberty to depart, in making th'a tender, from the rules laid
down by the Commissioners of the Transcontinental Ra.ilway governing such tender', In
that the Grand Trunk Pacific Railway Company Is Interested beyond anyone else in keop-
Ing the cost of th's Section down to the )owest possible point that will ensure its beLig
completed in accordance with the standards prescribed, because of the fact"that under its
agreement with the Government the Grand Trunk-Pacllio ultimately become responsible
for the Interest charge, also owing to meagre Information furntal-d by the Commission-
ere relative to the character of the material to be handled, and the quantities of the
several kinds of mate :lals, and the cost of transportation of supplies, material and equip-
ment„which will be one of the large Items, due to the great inaccessib'lity of the work,
and realizing that this condition appeals to all practical ntractors and that they will,
therefore, :n fact must put In a figure that will make them fe, which we feel will . result
In an excessive cost, unless the Commissioners will view the ituation as we do and see
their way, clear to award to the Grand Trunk Pacific the work under the conditions above
mentioned and, in case they have not the power, to obtain such . power from the (lovern-
ment .

Yours truly,

FRANK W. MOit14ID,

Vice-President and General Manager.
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As this proposal was not in accordance with the terme and conditions und er
which_this-work was-to be-awarded, and was not accompanied-by-hnÿ chéqüé as
called for in the advertisement for tenders, it was not considered by the Com-
missioners, nor did they take any action thereon .

This work was awarded to Messrs. Macdonell & O'Brien, who, in turn, sublet
the grading, etc., at the rates shown in the #ollowing comparative statement :

Solid rock per cubic Alain Contractors
. SubcontMctora .

yard . . . . . . . . . . . . . . . . . . . . . . . . . . . =1 .60 i1 .8 0
Loose rock per cubic yard . . . . . . . . . . . . . . . . .~. . . . . . . . . . . . . .67 .46
Common ex. per cubic yard~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22 .20
Concrete 1-2 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.00 10 .76
Concrete 1-2-4 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 .00 10 .76
Concrete 1-5-5 mixture . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.00 9 .3i>
Concrete 1-9-C mixture . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 12.00 , 9 .1 2

This statement, based on these rates and the work returned for the sub-
contractors, gives the following flgures :

Value of work done by subcontractors at their rates, $1,958,573 .24 .
Amount paid main contractors for this work, $2,602,046.01 .
Profit, $543,472 .77.
Percentage of profit, 21 3-4 per cent.

The penalty claus .- of five thousand dollars a month is applicable to the five
months' initial delay in the commencement of work on this contract .

CONTRACT No. 13 .

From 107 miles west of Weymontachene, westerly fo r
----front Mile 7G3:83 to 878:80.-i1~97~ilés. - -- --J

Chief Engineer's estimate of cost, $4,007,326.73 .
Tenders advertised for July 18, 1908 .
Tenders received August 20, 1908 .

SUMMARY OF TENDERS .
Difference be-

tween tenders .
Tender No. 1, Macdonell & O'Brien . . . . . . . . . . . . . ., . . . . . . ;8,816,879 .1 0

" No. 2, M. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . 3,876,377.60 = 61,098 .50

Contract awarded to Macdonell & O'Brien, September 19, 1908.
Date for completion, December 81, 1910.
Work commenced, December, 1911 .
Security accompanying tender, $160,000 .00.
Additional security called for, nil.
Gross amount of progress estimate to December 81, 1911, $1,194 .00 .
Amount of drawback retained on December 81, 1911, $119 .40.
Percentage of contract complete to December 81, 1911, 0 .02 per cent.

The 115 miles comprising this contract is located in the most inaccessible
portion of the country between Cochrane and Quebec .

The Grand Trunk Pacifie Railway Compa>?y submitted a tender on this
work, their proposal being tocomplete this contract at cost plus 10 per cent, in
accordance with the letter which they submitted with a similar p roposa l for
Contract No. 12. The proposal was not, however, considered by the Com-
missioners of the Transcontinental Railway.

The contract- was awarded to Messrs . Macdonell & O'Brien on September 19,
1908, and the fi rst-payment made for . work done was in the month of December,
1911, three years and two months after the contract had been awarded, and one
year after the date set for complètion .

114 .97 miles, being
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The following list shows tha comparison between the rates paid the main
contractors for a few of the principal items, and the rates at which they aublet
this work :

Solid rock, Mainper cubic yard . . . . . . . . . .
Loose rock, per cubic ~yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Common ex ., per cubic yard . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Piles delivered per lin . ft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Piles driven per lin. ft . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .
Timber for culverts per Al . F. B. M . . . . . . . . . . . . . . . . . . . . . .
Concrete 1-2 mixture . . . . . . . . . . .
Concrete 1-2-4 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete 1-3-6 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete 1-3-6 mixture . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

contractors . Subcontractor&
=1 .80

.65

.3 5

.25

.2 5
50 .00
18 .00
16 .00
16 .00
15 .0 0

From the quantities returned for the subcontractors at these rates, and which
represent, of course, only a small proportion of the work on account of the late
start made, a profit of twenty and a third per cent is shown to have been realized
by the main contractors .

We consider that the Commissioners of the Transcontinental Railway did
not take a firm enough stand with the contractors with regard to the commence-
nient of work on those contracts in isolated parts rf the country .

The rates paid for excavation are higher than those prE;vailing either eastor west of Contract No. 13, and should have been compensation to the contractor
for any extra expense he would be put to on account of the difficulty experienced
in getting to the work prior to the completion of the line and the laying of the
rails on either side of this 115 mile stretch .

If the work on Contract No. 14 had been vigorously pushed from its
inception, access to Contract No . 13 from the west end would have been made
possible a year earlier than it actually took place.

We do not feel, however, that one contraétor is in a position to blame
another for slow progress made on his own work, as, when the contracts were
awarded, no conditions were inserted as to the method of reaching the work
under contract, but the contractor undertook to complete a certain mileage of
railway by a certain date and the responsibility in this mattir cannot be
shouldered off on other contractors who have undertaken similar contracts and
signed similar agreements . In this case, we feel that Diessrs . Macdonell &O'Brien might justly be penalized to the extent of .seventy thousand dollars, being
represented by the fourteen months' initial delay at five thousand dollars per
month, as by the expenditure of this amount in the construction of tote roads
and other means of forwarding supplies to the site of operations at the date they
were awarded the contracts would, in all probability, have reduced the delay in
the completion of this work to the extent of fourteen months .

The contraotors were given a higher price because of the inaccessibility of
the work and had no valid reason for delaying operations .

The Commissioners should have cancelled the contract for default and relet
the work when it became accessible .

CONTRACT No . 14 .

From about 8 miles west of Abitibi Crossing, easterly for 150 miles .Chief Engineer's estimate of ccst, $3,985,462 .40 .Tenders advertised for January 5, 1907 .
Tenders received February 14, 1907 .
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Difference be-
Tender No . 2, Grand Trunk Pacific Rallwa

;

tween tenders.
Tender No . 1, Pacific Construction Co. (E. F. Fauquter) 4,423,837 .11 ;936,935 .69
Contract awarded to Grand Trunk Pacific Railway, March 14, 1907.Date for completion, September 1, 1909.
Work c o mmenced, 14eptember, 1907.
Security accompanying tender, $225,000 cash.
Additional security callcd for, nil.
Security returned to contractor, July, 1910 .
;876,000 of 10 per cent drawback paid contractor, July, 1911 .Gross amount of progress estimate to December 31, 1911, ;6,248,744 .16.Amount of drawback retalned on Decembpr 31, 1911, ;149,674 .41 .
Percentage of contract complete to December 31, 1911, 69 .76 per cent.

The completion of this 1 50 miles of railway from Cochrane, easterly, has
a most important bearing on the final completion of the through li ._e of railwayfrom Winnipeg to Quebec. It was the gateway to the territory covered byContract No . 13, and the slow progress made has proved a stumbling block tothe early completion of this portion of the line . '

The Grand Trunk Pacific Railway Company, in competition with the Pacifi cConstruction Company, in which Mr. E. F. Fauquier was the chief factor, securedthe contract.
The Grand Trunk Pacific Railway Company, under an agreement datedSeptember 11, 1907, sublet to the J . H. Reynolds Construction Company, a firm

incorporated under the laws of the State of M issouri, that portion of the contractextending easterly from a point fifty miles east of the junction of the Temiskaming
and Northern Ontario Railway with the Transcontinental Railway to the end
of the contract, this subcontract covering the easterly 100 miles of Contract Yo . 14 .A further agreement was entered into • betwe n the Grand Trunk PacificRailway Company and the J . H. R,, ynolds Company on March 11, 1908, whereby
the latter firm took over from tt _ R5?lway Company the construction of thewesterly fifty miles of Contract No . 14 under the same terms, conditions andprices as embodied in the agreement of September 11, 1907, so that when the
second agreement was signed, the - one hundred and fifty miles of ContractNo . . 14 was sublet to the J. H. hey~ _ . a Company.

The J . H. Reynolds Company, however, failed to perform and carry out the
construction work covered by these two contracts, and the agreements were, by
mutual consent,= put an end to and determined on Fr rua ry 9, 1909, at whichdate the Grand Trunk Pacific Railway Company entered into a n ;w agreementwith Messrs . Foley, Welsh & Stewart, covering the entire one hundred and fifty
miles under the terms of which the Railway Company undertook to provide the
requisite funds for the carrying on of the work, while Messrs . Foley, Welsh &Stewart were to act in the capacity of superintendents and to give the benefit of
their organizations to the enterprise.

Agreement provided that the Grand firunk Paci fi c Railway Company pay totheir agents, Messrs . Foley, Welsh & Stewart, five per cent of the total value ofthe work as shown by the progress estimates, certified to by the Chief Enginee?.
The grading work on this contract was largely handled by gangs of station-

men, the excavation being composed of clay and san d of various consistencies.The average prices paid the stationmen were :

Solid rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .40 per cubic yardLoose rock . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . .

.40 " «
Common excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 it it
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For which the Grand Trunk Paci fi c Railway Company received :

Solicl rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .75 per cubic yard

Loose rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65 rr «

Common esc•ava tior. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 r< i

t No stateutent ha: been prepared showing the profits realized by the Grand
Trunk Pacific R Uil w ay Company on this work, but, on the assumption that
they, in th is case, as in their otlier contract.,- , would realize about five per
rcnt in profits on the total returns up to lleceniber 31, 191 2 , this profit to the
Railway Company would amonnt to about $300,000 .00 .

As will be noted, the contract was awarded in March, 1907, and one hundred
miles of this work was sublet to the Reynolds Construction Company in
September of that year, which was an initial delay of five months in the
commencement of operations .

The balance of the contract, comprising the westerly fifty miles, was sublet
to the sanie firm in March, 1908, and in February, 1909, these agreements were
put an end to, and Messrs . Foley, Welsh & Stewart took over the work .

The monthly returns under this contract show that from September, 190",
up to March, 1908, less than t wenty thousand dollars' worth of work was performed
by the J. H. Reynolds Company, and subsequently the value of the biggest
ntonth's work which they carried out was forty-eight thousand dollars .

We do not know what assurances the Reynolds Company gave the Grand
Trunk Pacific Railway Company with respect to their capability and financial
standing, but we consider that the slow progress of the work as indicated by the
first six months' returns should have led them to considér the matter very
thoroughly before subletting the balance of this contract to the same firm.

The J. H . Reynolds Construction Company practicall y abandoned operations
in January, 1909, as only fi fteen hundred dollars' worth of work was done during
tha t month . Messrs. Foley, Welsh & Stewart, the acting managers for the Grand

runk Pacifie Railway Company, took over the entire one hundred and fifty
mile contract the next month .

This contract runs through the Northern Ontario clay belt, a large percentage
of which clay has been returned under the heading of loose rock.

The engineer's estimat ,~ for this work contained 6,689 cubic yards of loose
rock, while the returns to December 31, 1911, were 1,137,333 cubic yards of loose
rock .

It was on this work that Mr . A. 'â Tomlinson occupied the dual position
as Inspecting Engineer for the Grand 4 '< Pacific Railway Company, and
Superintendent for Messrs . Foley, Welsh & S -art, the contractors .

CONTRACT No. 15 .

From about 8 miles west of Abitibi Crossing, westerly 100 miles, being from
Mile 1028 .80 to 1128.77. 99.77 miles.

Chief Engineer's estimate of cost, $4,124,233 .30 .
Tenders advertised for February 1, 1908 .
Tenders received March 10, 1908 .

Difference be-
tween tenders.

Tender No. f, E. F. & G. E. Fauquter . . . . . . . . . . . . . . . . . . =8,936,636 .00
" No. 1, Grand Trunk Pacific . . . . . . . . . . . . . . . . . . . . 4,834,214 .00 = 399,648 .00
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Co . .tract awarded to E . F . & G . E . Fauquier, March 28, 1908 .
Date for completion, September 1, 1910.
Work commenced, May, 1908 .
Security accompanying tender, $160,000 cash .
Additional security called for, MI .
Security returned, June 10, 1910.
$200,000 of 10 per cent drawback paid contractor January, 1911 .
$90,000 of 10 per cent drawbaek paid contractor July, 1911 .
Gross amount of progress estimate to December 21, 1911, i4,1 (08,908 .10.
Amount of drawback retained on December 31, 1911, $120,890 .81 .
Percentage of contract complete to December 31, 1911, 87 .86 per cent.

- A large portion of the grading and concrete work on this contract was
sublet, and the following figures show a compariâon between the main contractors'
rates and the average rates paid subcontractors for various items :

Main contractors. 8ubcontra~tore.
Price per cubic yard . Average price.

Solid rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E1.86 ;1 .67
t .oose rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6 2. . . . . . . . . .7 0
Common excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40 .9 1
Concrete, 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .00 11 .00
Concrete, 1-8-6 In arch culverts . . . . . . . . . . . . . . . . . . . . . . . 16 .00 11 .60
Concrete, 1-3-6 In arch culverts . . . . . . . . . . . . . . . . . . . . . . . 16.60 11 .25

CONTRACTB Nos . 16 A IN D 17 .

Contracl No. 1 6 .

From the west end of Fauquier's Abitibi contract, westerly for al,)out 101 .24
miles .

Chief Engineer's estima`e of cost, $3,224,718.75 .
Tenders advertised for September 12, 1908 .
Tenders received September 28, 1908 .

SUMMARY OF TENDERS .
Difference be-
tween tenders.Tender No. 1, M. P. & J . T. Davis . . . . . . . . . . . . . . . . . . . . . . $3,308,048 .25

" No. 2, Grand Trunk Pacific . . . . . . . . . . . . . . . . . . . . 3,402,684 .60 $ 94,686 .26

Contract awarded to M. P. & J. T. Davis, October 29, 1908 .
Contract assigned, September 29, 1909, to O'Brien, O'Gorman & McDougall .
Work commenced January, 1910.
Date for completion, December 81, 1910 .
Security accompanying tender, $150,000 cash .
Additional security called for, nll.
$50,000 of 10 per cent, drawback paid contractor, January, 1911.
= 60,000 of 10 per cent drawback paid contractor, June, 1911 .
Gross amount of progress estimate to December 81, 1911, 1 2,600,696 .78.
Amount of drawback retained on December 31, 1911, ;1 6 0,069 .68 .
Percentage of contract complete to December 31, 1911, 47 .83 per cent

Contract No. 17 .

From Mile 1232 .85 to 1332.85. -100 miles .
Gûief Engineer't estimate of cost, $2,004,330.83 .
Tenders advertised ic,z September 12, 1908 .
Tenders received September 28, 1908 .

BUMMARY OF TENDERS.-

Tender No. 1, M. P. & J. T . Davie . . . . . . . . . . . . . . . . . . . . . . . =2 019 908 86

Difference Ae-
tween tenders.

No. 2 . Grand Trunk Pacific Railway . . . . . . . . . . . 2,016,246 .00 $86,937 .76
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Contract awarded to M. P. & J . T . Davis, October 29, 1908 .

Contract assigned, September 29, 1909, to O'Brien, O'Gorman & McDougall .

Date for completion, M arch, 1911 .
Security accompanying tender, = 160,000 cash .

Additional security called for, nil .

Gross amount of progress estimate to December 31, 1911, $1,110,914 .78.

Amount of drawback retained on December 81, 1911, $111,091 .47.
Yercentage of contract complete to December 31, 1911, 29 .52 per cent .

'l'hese two contracts which cover a little over 200 mile" of grading, are
located di,e north of Lake Superior, and were, at the time the contract was
awarded, in the most inaccessible portion• of the country traversed by the
.National Transcontinental Railway . Both contracts were awarded to Messrs.

M . P. & J . T. Davis, on October 29th, 1908, and according to the terms of each
(ontract, they were to be completed on December 31st, 1910.

11'ork was commenced on Contract No. 16 in January, 1910, or 15 months
auaer the awarding of the contract, and on December 31, 1910, which is the date
the work was to have been completed, twelve and a half per cent of the work had

been done.
Work was not even commenced on Contract No. 17 until March, 1911, or

two years and five months after the contract had been awarded, and . three

niohths after the date set for its completion . On September 29, 1909, 11 months
after the work had been let to liessrs. Davis, they assigned their interest under

these two contracta to M. J. O'Brien, J . O'Gorman and Alexander McDougall,
trading under the firm naine A O'Brien, O'Gorman & McDougall, for the
construction of this work, for the consideration and upon the conditions set
forth in a deed of transfer passed between these parties on September 16, 1909,
i,nder the terms of which Messrs . O'Brien, O'Gorman & McDougall were to pay
to Messrs. M. P. & J . T. Davis 10 per cent of the total estimat--s returncd on
these works .

This assignment was submitted to and approved by the Commissioners, so
that Messrs. O'Brien, 0'Gornlan & :1icDougall became the main contractors and
payments for work done are made direct to them .

The prices paid for work done tinder these contracts are very greatly in
excess of the average price paid for similar work on other portions of the
1,ailway, and the following list shows a number of the rates which were paid on
these contracts, together with the average price paid for these items on all other
eontracts :

Average price
Item. Prices paid. on other contracts.

1 . Clearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $60.00 $ 60 .00
3. Grubbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175.00 146.00

• 4 . Solid rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.90 1.60
5 I.oose rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .85 .60

6. Common excavation . . . . . . . . . . . . . . . . . . . . . . . . .43 .29

7. Ex. In foundations . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .60 .97

.3 . Ex . In cofferdams . . . . . . . . .. . . . . . . . . . . . . . . . . . . 5.00 3.12

10. Piles delivered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . 40 .28 ;y

13: Sheet piling, Wakefield type . . . . . . . . . . . . . . . . . 100.00 74.00

12. Sheet piling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80.00 67.00
15. Pole drains . . . . . . . . . . . . . . . . . . . . . . . . . . . .76 .62
16. French stone drains . . . . . . . . . . . . . . . . . . . . . . . . 2.00 1.62
17. Paving in culverts . . . . . . . . . . . . . . . . . . . . . . . . . . 7.00 4.01
18. Crib filling . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 2.24

19. Riprap, hand laid . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.50 2 .98
20 . Rlprap, random . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 1.90
22. Round logs in cribs . . . . . . . e . . . . . . . . . . . . . . . . . .40 .26>fi
23. Cedar mudsills per 11i. . . . . . . . . . . . . . . . . . . . . . . . 60 .00 40.50
24. Framed trestles per Ni . . . . . . . . . . . . . . . . . . . . . 90.00 62.00
26. Caps, etc ., per M . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.00 61.40
26. Ties and guard rails per i\i . . . . . . . . . . . . . . . . . . 90.00 60.77
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27. Stringers per M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90.00 62.00
28. Cedar in culverts . . . . . . . . . . . . . . . . . . . . . . . . . . 60.00 43.60
29. Plank In crossings . . . . . . . . . . . . . . . . . . . . . . . . . 46 .00 32 .60
80. Timber In culverts . . . . . . . . . . . . . . . . . . . . . . . . . . 60.00 43.60
30a. Timber In cofferdams . . . . . . . . . . . . . . . . . . . . . 60.00 44 .00
30b. Timber In caissons . . . . . . . . . . . . . . . . . . . . . . . . . 100.00 66.43
58. Concrete In 1-2 . . . . . . : . . . . . . . . . . . . . . . . . . . . . . 80.00 16 .40
69.

.
. 1-2-4 . . . . . . . . . . . . . . . . . . . . . . . . . . 18.00 14.00

60. 1-8-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.60 18.00
61. " 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.00 12.00
61a. " 1-2-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.00 14.60
62. " 1-3-5 In arch culverts . . . . . . . . . . . . . 17.50 13.00
6Z 1-8-6 In arch culverts . . . . . . . . . . . . . 16.00 12 .42
64. " 1-3-6 In box culverta . . . . . . . . . . . . . . 16.00 11 .60
65. " 1-4-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.00 110.75
66. " 1-4-8 In wa;la of buildings . . . . . . . . . 16.00 11.68
67. Masonry, first class . . . . . . . . . . . . . . . . . . . . . . . . . 25 .00 17 .00
68. Masonry, second class . . . . . . . . . . . . . . . . . . . . . . 18.00 13.50
69. Masonry, third class . . . . . . . . . . . . . . . . . . . . . . . 16.00 10.30
70. Masonry, dry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 7.00
71. Masonry, in arch rings . . . . . . . . . . . . . . . . . . . . . . . 80.00 23.40
76. Ties, first class . . . . . . . . . . . . . . . . . . . . . . . . . . . . .70 .61
77. Ties, second 0ass . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 .46
78. Switch ties, per M. . . . . . . . . . . . . . . . . . . . . . . . . . . 70.00 46.00

u

Because the contractors had done nothing towards the performance of their
contract, on August 2, 1909, Mr. Iiays, President of the Grand Trunk Pacific,
wrote L-% the Prime Minister urging the cancellation of the contracts, and because
it gives suLcinctly good reasons why it . should have been acted )n, we reproduce
it here :

" Isy dear Sir Wilfrid :

"On the 29th day of October, 1908, the National Transcontinental
Railway Commissioners awarded two contracta for the construction of about
204 miles on Sections "D" and "E" of the National Transcontinental
Railway. The first section starting on the west end of Fauquier Brothers'
Abitibi contract, in the Province of Ontario, about 100 miles west of
Cochrane, for a distance of 104 .24 miles ; the second contract commencing
at the termination of the first and j,,.)ining Fauquier Brothers' contract hort.h
of Lake Nipigon, a distance of ;(.'G miles. By the terms of these contracte
the work was to commence immediately after the execution of the agreements
to be proceeded with continuously and diligently under the personal super-
vision of the contractor until completed, the date of completion being 31st
December, 1910.

" This work is remote from rail transportation, the closest point being
100 miles west of Cochrane. The prices at which the work was awarded
wf *e very high and conFequently suflicient to allr-v contractors to build tote
roads or some other means of transportation and getting in supplies so
as to immediately commence work. To the best of our knowledge no attempt
has been made as yet to open this work, and the indications are that while
the work, as before stated, was let at very high prices on account of the
difficulties of transportation, it is now the intention of the contractors to
haul their material over e portion of the Fauquier Brothers' work track, on
which will be completed the present season, sây about 50 miles, and haul
along right of way to their own section 50 miles distant . This delay will
add largely to the profits of the contracts with no commensurate advantage
so far as the National Transcontinental Railway' is concerned, and under the
circumsiances I will ask that the Government arrange for the cancellation
of existing contracts and ask for new bids which can undoubtedly be obtained
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on vr,ry ►nur.h rcduced schedule pricea,-particularly so if it is known that
the c,,ntrncac,ra will be enaLlcd to haut their cMerial and supplies over such
portion of Fauquier Brothers' work as track has been laid upon .

11r . IIn}•, nl~n ~ ,nt a ~•„I,y of this letter at a later ciate to Mr. Parent,
nxkinl; for th,- ,•a ► „•„Ih ► tic,n of the contrac.ts, and that new tenders be called for
this k ,ork . M r. l'nrc-► ,l refu :cr,i to take any action, and we do not find that any
1,r, , wKUr,, w ,,, I,r„ught to bear on the contractors to take steps to ensure the early
rutnlileliuli of th ora Iwo cuntrn,ds .

'l'h,+ hr►hiti „t the , rgwnrnt of the Grand Trunk Pacific Railway, for the
vau,•, - Ilnfi„n of Ilirtie c„iifrnrts, is thus expressed, in P. letter from ➢ ir . Hays to
Alr . l'nro ► ,I, ,lul e il (]ctuber 9, 1703 :

"'l'he I10int I ► nnkc is that these tenders, those made by the Grand Trunk
l'ncific il-if ,iy tvell as those made by other contractors, were all based on
fli c «•ork haviny to be tnken up at once and completed within a certain time,
thrrrby ► nnking ncvc::snry the taking in of supplies overland at a great
r .el,en sv. Scwvrnl munths ha v e been at owed to pass witl anything having
bovli ,lono by the conh•aetors . In the meantime, th, ork immediately
, ► ,ljuininl; the sections lulder discusion bas been completed to an extent
huit will permit the brinl;inl; in of supplies at a very much lower price,
mwnni ►► 1; therohy, a mich greater piofit to the contractor in the sections
nn ►n,vl thnn if lie hall com ►nenced work as was assumed he would be required
to do when tilt) contracts were let.

" What we are asking now is that since we are to pay the interest on
the vr,+t of this lvork, and the contrrictors having not been pushed, that new
trn,lors should be askwt and if this i3 done the work could be let for much

► nc,ru reascmtiblr rates than was the case in the first place, at a saving to the
liuv,,rnnuwt and evoidivilly to the Grand Trunk Pacific, which is to pay
romfa) hn .~~~l un the cost . "

Tilt, I, t.iti o n takrn by \(r . Itays is ahsoluiely unanswerable . The t`om-
mi.+i„nrr h,ul Ille right uu,ler S40ion J 1 of the contract to take it out of the
hNU,ls of tht, ct,ntracton . Kn,.win, that \ir. Parent is a lawyer of eminence, we
tir-., surpri<r,l tl, .11 ho ahauld hAvr t►•ritt "n such a reply to Mr. Has as the
fullmei,ls; :

lr ;zlr Mr. llay-z ;

'l'tlt1 t>~~1ntial point in your letter of August 2nd to the Honorable
thd tllvIllier, R-gartlilly* certain t\lntrtii`Ls in districts 'D' and ' E' w&-z ah)ynt>.t that th : y s2iould be caniellea. In my ans.re4 I therefore endearored
to show that, tht, ywanl having been quite regular in erery respect-shicbyou adluit-- ; uch a step as was su~*y~.eW rrould be illegal on the face of it,: l tlotitrii mur -,vntrz,titNn that the pric" were too high, but did not
thiuh nt>~e,wrr, for the tesson just g irea, to dwell at rr.ry great lengthrn that :idr kil the quc~etioa Entn gf;ranting the propriety of the tat,vu, thera is lïttle d.*ulrt that it rrtauld not M s~ient before la

w roder -roiil actions whOr were n-,_Zularlxperf turaed .
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"For the purpose of discussion, however, I. am willing to go into
particulars .

°L Among other proofs that vour company had urged with us that the
work referred to should be let ai an early date, I shall quote from a letter
written by Mr. Morse to the Honorable the Minister of Railways, on May
12th, 1908, which says :

" In order to give the Grand 'rrunk Pacifie an outlet to the east through
Northern Ontario, the contracts for the inlet portions of the line between
Lake Superior Junction and the T. & N. 0 . Railway to be Îét i ithout further
delay, it being understood that the surveys are sufficient advanced to permit
this being done.

" We complied with these wishes and contracts were si ;ned on the 26th
December of the same year . At such a late date in the season the con-
tractors were unable to get their supplies, materials and plant in soon enough
te begin operations during the next season .

" Oùr forms of eontract provide, it is true, that work be started at once
and pursued diligently until completion, which, in the present case, is to
take place on or before December 31st, 1910 . Allowance must be made,
as you know, for adverse conditions. I need only to point out the fact that
we have doire so for more than one of your sub-contractors, viz : the J. H .
Reynolds Construction Company, who were so much behind in their work
and gave us endless trouble . They were unable to carry out the undertaking,
and we had at one time to advance money to pay their men . Yet your com-
pany would not withdraw its contracts, although they were practically in
default. There is surely much less cause and possibility to do ao in the
present instance, where the facts are altogether different .

" Now we come to your statement, that tenders were all based on the
work having to be taken up at once and completed'within a certain time.
As supplies had to be taken overland at great expense, the prices would
naturally be high . Perhaps the work done on the adjoining section may,
but the difference would not be as large as you claim . There will be still
a considerable distance to cover by `tote' roads, while haulage by rail
through to the point of delivery is no small item, and this remains the same.
Labour conditions, which you represented as favorable at the time, must
,,have been taken in ac c-ount by the tenderers . It is not likely that working-
men can be had to-day as cheaply as could be expected a year ago, during the
financial stringency.

"There is no certainty, therefore, that better p rices than before could
be obtained now if new tenders were to be called for. Any advantage that
might be gained on one hand would be more than counterbalanced by the
loss of time on the other, not to mention the liability incurred . It would
take a year or more before another contractor would get down to work .

"We are told that preparations have been made to proceed actively
with the work, and it can be expected that these two sections will be ready
in good time.

"In any event, there would be no way of complying with your sug-
gestion, as stated before, unless the contractors *ould give their consent
to the work being let anew, which, it seema, would be a most unusual course
in business .

"Yo:trs very truly ,
" S . N. PARENT,

Chnirrnan ."
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This letter does not contain one reason, which justified the Commission i n
its refusal . The contractors were clearly at that time a whole year in default
and could have no legal or moral claim to any consideration from the Commission .

The total amount of money in Contracts Nos. 16 and 17 paid for work don e
to the end of October, 1913, amounts to more than $7,400,000, and, as already
pointed out, the agreement by which Messrs. M. P. & J. T. Davis transferred
these contracts to Messrs . O'Brien, 0'Gorman & 1►icDoutiall, provided for thenl
a profit of 10 per cent of this sum, so that Messrs. Al . P. & J. T. Davis have
received a b,)nus from the country of over $740,000 for which they gave no return .

This Commission finds that no action was taken to enforce the early com-
mencement work on these two contracts, nor, when the assigni,lent of these contraeta
was brought to the Commissioners for their- approval eleven months after the
contracts had been awarded, were any steps taken to annul the gift of $740,000 to
Messrs . M. P. & J . T. Davis .

To sunl up, if the work h>>a been imnlediately . proceeded with, the high
prices paid for the wark twder these contracts, would have been justifiablé to
some extent on acceant of the isolation of the section . The contractors, however,
were permitted !o hold the contract until it was salable at an enormous profit,
when the site became easily accessible by the construction of the road to its east
and west limite .

The Commissioner's refusal to cancel the contracts and relet the work, under
the circumstances relatcd, was absolutely inexcusable.

CoNTli ..,kCr No . 18.

From about 19 1-2 miles west of Crossing of Mud River, easterly 75 miles,
being from Mile 1332 .85 to 1407 .85 .

('hief Engineer's estimate of cost, $2,326,333 .33 .
Tenders advertised for February 1, 1908 .
Tenders received :liarch 10, 1908.

SUABIARY OF TENDERS .

Dtfferencg be-
tween tender LTender No . 3, E . F. & G. E. Fauquter . . . . . . . . . . . . . . . . . = 2,101,4 99 .8 8

No . 2, Chambers Bros . & McQutgge . . . . . . . . . . . 2,192,609 .16 = 91,009 .E7No . 1, J. D. )<1cArthur . . . . . . . . . . . . . . . . . . . . . . . . . 2,326,777.60 133,268 .36No. 4, Grand Trunk Pacific Co . . . . . . . . . . . . . . . . . . .~ 2,666,186 .10 289,408 . 60

Dlllerence between highest and lowest tenders . . . . . . . . : . . . . . . . . . . . . . 4463,686 .22

Contract awarded to E . F. & G. E. Fauquter on March 28, 1908 .
Date for completion, September 1, 1910.
Work commenced, July, 1908 .
Security accompanying tender, =100,000 caeb.
Additional security cztiled for, nil .
Security returned to contractor, June 10, 1910.
176,000 of 10 per cent drawback paid contractor, January, 1911 .
=76,000 of 10 per cent drawback paid contractor, July, 1911 .
Gross amount of progress estimate to December 81, 1911, = 1,916,863 .09.
Amount of drawback retained on December 31, 1911, = 41,686 .61 .
Percentage of contract complete to December 31, 1911, 66 .03 per cent.

This contract covers 75 miles of railway construction on District "E," lying
imnlec~iately north of Lake Nipigon

. In accordance with the usual custom,
the engineers compiled an estimate of the approximate quantitiea of grading
and work to be done on this 75 miles of construction . This estimate was made
so as to be able to arrive at the comparative values of the tenders when received,
the various items being moneyed out at the tenderera' prices as previousl y

n
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explained. In . the approximatç estimate prepared by the engineers there is
shown under Item 74 (e) an estimated quantity of 655,400 cubic yards of moss
to be removed. This yardage of moss is half as much as the entire quantities
allowed for excavation in the approximate estimate, which are as follows :

Item 4. Solid rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2E6,846 cubic yards
6. Looae rock and other mater fals . . . . . : . . . 25,90

0 " 6. Common excavation . . . . . . . . . . . . . . . . . . . . 1,046,00 0

1,297,746 " 1 1

This yardage of moss in the approximate estimate was entirely out of pro-
portion to the actual amount encountered on the work, as to date there has
only been returned about 14,000 cubic yards . The 655,400 cubic yards of iness
would provide a carpet of this material 20 feet wide and more than two feet
thick over the entire 75 miles. This approximate estimate was prepared in the
District Engineer's office at Nipigon under the supervision of District Engineer
Armstrong, and in a letter to Mr. Gordon Grant, under date of October 14, 1913,
District Engineer Armstrong explains the inclusion of the large quantity of moss,
as follows: -

"With regard to moss, this is the one item in the schedule that was not
'' seriously consid~~red . It was never mentioned in returns of quantities by the
"locating engineers and personally I knew nothing of what quantity there might
"be, but in my travels to the locating parties I knew that in some cases in the
" woods it was a couple of feet thick, and as this item was in the schedule, Form
`89, I took the profile and on •level swampy ground simply added enough luoss

to cover, in case it might have to be removed . "
Four contractors tendered on this work and the following statement shows

a comparison of the prices for the main items in the engineers' estimate of the
work to be done under this contract :

Tenderera' price per cubic yard .
Tenderer. Solid rock. Loose rock. Common excavation. Moss.
E. F. & G. E. Fauquler . . . . . . . . . . . $1 .80 .60 .88 .12
Chambers Bros. & McQulgge . . . . 1.76 .65 .81 .35
J. D. McArthur . . . . . . . . . . . . . . . . . . 1.80 .65 .88 .86
G. T. P. Railway Co . . . . . . . . . . . . . 1.85 . 70 .46 .8 E

It will be noted from these figures that Messrs . Fauquier Brothels' price
for the removal of moss was very much lower than that of the other three
tenderers . The tenders were moneyed out in accordance with the estimate pre-
pared and Messrs. Fauquier Brothers' tender was found to be about $91,000 less
than the next lowest bid, which was that of Messrs . Chambers Brothers &
McQuigge, and the contract was awarded accordingly.

If the price tendered by Messrs . Chambers & McQuigge for the removal of
moss had been 12 cents instéad of 3 5 cents, their tender would have been lower
than Messrs . Fauquier Brothers by $58,000. The Commission have had the
total quantities returned on this contract up to October 31, 1912, moneyed out
at Messrs. Fauquier Brothers' prices and also at the prices contained iq the
tender put in b,y' Messrs . Chambers Brothers & McQuigge, and they find that if
the contract had been awarded to this latter firm there would have béen a saving
effected of about $33,000. This is on accowit of the fact that the prices con-
tained in Messrs. Chambers -Brothers' tender, are generally lower than those
contained in Messrs. Faujuier Brothers' tender. The large yardage of moss
contained in the engineers estimate was the governing factor in the valuation
of the tenders received for the 75 miles of railway construction .
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Afr . E. F. Fauquier, in his evidence on page 491

.etates that fie knew that a
large amount of moss was being estimated upon this work, that he obtained
information from some of the junior en~ineers, and that he expected that his
tender would have a very favorable showing on account of the price ne estimated
for the removal of moss per cubic yard .

31r. E. F. Fauquier in giving evidence stated that he appreciated that the
Engineering Department was under the impression that there was a very large
quantity of moss to be removed on this contract and he expected that their
estimates would show a large quantity of moss, while his information was that
there was in reality a very small quantity, and lie expected thra if his rivals put
in a high price for the removal of moss as he was putting in a lower price, he
would probably get the contract, and in this lie was right.

Ilis tender was $150,000 less for moss than that of Chami
;ers Brothers &MeQuigge . Had the moss been estimated even approximately correcaly, Fauquier

lirothers would not have been awarded the contract . The result is that they
have the contract although they were not the lowest tenderer for the work reallytubedonc.

This contract, Number 18, was completed and ciated March 28, 1908
. OnApril 6, 1908, one iseck after the signing of the contract, Fauquier Brothers

sublet it to DicKsrs. Chambers Brothers, McCatfer,y & 11icQuigge, who were doing
busincss under the name of the Nipigon Construction Company

. Under theternis of this assignment Messrs
. Fauquier Brothers were to receive four per cent

of the total amount of the final estimate returned under this contract and were;ndcnu ► ified :) y the assignee against the security which they had furnished theGovernnient
. The resuit is, that the people who were really the lowest tenderers11 ad to pay a premi ► n to Fauquier Brothers to obtain tl :~ contract, which, hadflic moss estimate been correct, they would have been awar&d by the Commission

and the Commission on account of this error had to pay a lerger price for thework ar•tuall}' donc .

As to whether or not these tenderers were given advance information (see
artic•lc orn :1warding Co ► ,tracts, p 22), Mr . E. F. Fauquier was examined and thefollowing is taken from his evidence :

Q. Do ),ou know that if the engineers had not made an ahsurd mistake,
as to the quantity of moss in that country, that your tender would not have .been the lowest?--A . I have been told so .Q. Moss is easily removed?-A . Yes .Q. Yet the engineers estimated that there were 655,000 cubic yardsof moss in there ; was there any such quantity?-A . I do not know that wewere allowed anything for more .

Q . Y ou were allowed 13,000 yards?-A . Y es .Q
. And that was about all the moss that «•ac on the right of wby?-___A. I think so .- _ __

Q. Your price on that contract was 12 cents for moss? Do yoummember that?-A . I think it was about twelve cents . On looking atthe tender I find it was 12 cents .Q . And Chambers tendered at 35 cents for moss?-A
. Yes, it wasan absurd price

. Chambers told me he tendered at somewhere about Oat,and that is all I know about it.
Q . Your tender was $1 .80 for solid rock there?-A . Yes .Q. And for loose rock, 60 cents?-A . Yes,Q. And for common exoavaticn, 38 cents?-A . Yes .Q. And Chambers tendered for $1

.75 solid rock, 65 cents for looserock, and 31 cents for common excavation?-A
. I do not know as to that.
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Q. And if it had not been for the moss, he would have got the -
tract?-A. conPossibly .

Q. Do you mean to say it is impossible for you to tell us?--A . It isimpossible for me to trace back how I got it . I got it from some of the
junior engineers, I was enquiring about the whole contract from one and
another,,and I got the information .

Q. I want you to make your position as clear as you can .-A. I hadthe advantage of that knowledge ; I do not mind acknowledging it, I do not
want to husband it up in any way .

Q. And the fact that you tendered 12 cents on moss . . .-A. Iwould have tendered that *anyway .
Q. At all events, it gave you the contract?-A. Yes, but I should

have tendered about twelve cents on moss, whether I knew it or not . Youknow yourself that it is easy to remove moss .

amount of moss figured on that t contact,aand you rather le~pected it?arÂ
Yes .

Q. And you knew when your bid was going in that your moss bid
was going to get you the contract?-A. I expected it would be veryfavorable .

CONTRACT NO . 19 .

From the westerly end of Fauquier's contract, westerly 12 6.19 miles, beingfrom through ntileage 1407.85 to 15~4 .04 .
Chief Engineer's estimate of cost, g7 .8 64,7 9 I .23 .
Tenders advertised for July 1, 1908 .
Tender.,; received August 20, 1908.

SL'M-MA11I OF TENDEn9 .

Difference be-
Tender No. 2, O'Brien & Fowler . . . . . . . . ., t«'een tenders.

No. 3, Nipigon Construction "45•967,208
.7 6

No. 1, J . W. Stewart
Co. . . . . . . . . . . . . . 6,903,636 .60 =436,3E7 .76

No. 4, Craig & Thomsôn . . . . . .
. "" 6,460,334 .60 46,798 .00

••••••••••-• . 6,563,761 .25 103,426.76
Difference between .`,fghest and lowest tenders . . . . . . . . . . . . . . . . . . . . . . i686,662 .60

Contract awarded to O'Brien, Fowler & McDougall, September 19, 1908 .Date for completion, September 1, 1910.
Nork commenced, November, 1908.
Securtty accompanying- - - - - -tender, cash. ___ ___ _
Addittonal security called for, nil .
Security returned to contractor, June 1, 1910 .
$260,000 of 10 per cent drawback paid contractor, January, 1911 .$80,000 of 10 per cent drawback paid contractor, July, 1911 .
Gross amount of progress estimate to December 31, 1911, =4,812,618 .27.
Amount of drawback retained on December 31, 1911, ;141,261 .82 .
Percentage of contract complete to December 81, 1911, 79 .26 per cent.

CONTRACT No . 20 .

(and No. 20=A . )

From near Dog Lake westerly about 24.13 miles, being from Mile 1534.04to 1557.80 .



T'ATl01ti.4 L TRAN$CON'TlIVByTAL RAILiVA Y

Chief Engineer's estirnate of cost, $1,513,247.00 .
Tenders advertised for July 18, 1908 .
Tenders received August 20, 1908 .

Difference be-
Tender No . 2, O'Brien & 11ScDougan . .,,,, tween tender6.

No. 1, J . W. Stewart """"""" i1,168,268.2 6
1,284,979 .60.• . . . ;126,731 .26

Contract awarded to O'Brien & McDougall, Septembe~ 19, 1908
.Date for completion, September 1, 1909.

Work commenced, October, 190R
Security accompanying tender, ;100,000.
Additional security called for, till .
Security returned to contractor, June 1, 1910.$120.000 drawback paid contractor, .July, 1911 .
Gross amount of progress estimate to December 31, 1911,

;2,000,437 .66.Amount of drawback retained on December 31, 1911,
;47,267 .20.Percentage of contract complete to December Z1, 1911, 96

.69 per cent.

The eastern eleven and one-half (11 1-2) miles of Contract No
. 20 isknown as ('ontra(A No

. 20-A, though the work on this portion is included inContract No . 20, and the work was performed by Messrs
. O'Brien &Mcbougall,and the payment. for the work is ruade to them

. It is designated as ~ontract No .2 0- A for the reason that it originally constituted a portion
of the branch lineconstructcd by the Grand Trunk Pacific Railway Company from Fort Williamto joirr the main line of the National Transcontinental Railway.These eleven and a half miles of railway were partiall ythat if the line completed when theCommission were about to let contracts for Contract No . 20. It was then foun

d constructed, surveyed and located by the Government were adopted andthey would bc paralleling the Grand Trunk Pacifie branch line for adistance of about 11 1-2 miles
. The line adopted by the Government was known

88 the northerly route, and the line partially constructed by the Grand Trunk
Pacific Railway was known as the southerly route, and the Commissioners, in
considering this nlatter, had the following situation before thenl

:The,y were bound to pay for the construction of these 11 1-2 mil~ ofra ► lir,iy
. If they adopted the northerly route and built the railway on that line,

when completed the Grand Trunk Pacifie Railway Company would have to
operate two lines of railway, paralleling each other, over a distance of 11 1-2
Miles

. If the southerly route were chosen, only one line of railway need b
eironstructed and operated .

• The C'omnlissioners decided upon the adoption of the soutl
.erly route, andtook over from the Grand Trunk Pacifie Railway Company the 11 1-2 miles of

their partially constructed branch - line and converted it into the main line of
the National Transcontinental Railway

. It was to the advantage of the GrandTrunk Pacifie Railway that the southerly route was decided upon, for they were
thereby saved the construction of 11 1-2 miles of branch line at about $50,000
per mile, or, in round figures, the sum of $575,000 .Mr. Frank W

. Morse realized this advantage and wrote many letters to the
Conrmission, urging the adoption of the southerly line, and in one dated July2, 1911, he savs :

"I,engthening the main line one mile east of the Lake Superior connec-tion only affects a small number of trains and hence a small percentage inoperating and maintenanc e
Lake Superior branch as compared with shortening theranch 11} miles with its greater number of trains ."
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The objection to the adoption of the southerly lil,e as the main line of the
National Transcontinental Rüilway, was that it would increase the length of
their main line approximately a third of a mile, and their cost of construction
approximately $1p7,000. Mr. Limisden's report on this matter is as follows :

" Ottawa, September 11th, 1908 .
" The Commissioners of tbe

Transcoritinental Railway ,
Ottawa, Ont.

"Sirs :-
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"In reference to mine of the 25th August handing in details of com-
parison of tenders, I beg to supplement the same by adding to the report in
regard to Section No

. 6, that in my opinion the southerly route, thongh
approxim,ately one-thir~ of a mile longer, and costing-taking into ccm-
aideration divisional yard-approximately $197,000 more than the northerlyroute, should be adopted for the following reasons, viz :

1 . It will avoid the duplication of the construction of about 11 Imiles of road .

"2. It will afford better accommi,r .ation for divisional yards .
"3. It will save the operation of 114 n--iles for all time, which advan-

tage will accrue to the Governmert in the e~ent of the taking over of the
branch line at any time in the future.

"4. The interest on the additional cost. will, under the terms of thelease of the Eastern Division, be borne by the G . T. P .

" Your ohedient servant.

" Irï1GIr D . LUJrsllF„yi,
"Chief h'ngi n eer. "

The points about this case are as follows :
The main line of the Transcontinental Railway was increased in lenf,-thand in cost by $197,000 (estimated) . The branch line of the Grand Trunk Pacifie

was reduced in length by 11 1-2 miles (estimated cost $575,000) .
We find that the extra expenditure made on this account by the Government

uhonld have been properly charged to the Grand Trunk Pacific Railway Companyand an
agreement chould have been entered into between the two parties, providing

for the restitution of this amount of capital to the Government .

CONTRACT No . 21 .

From or near Winnipeg to Peninsula Crossing, aboui . 245 miles, being frommile 1557 .80 to 1804 .47. 246.67 miles, Dist . "F.11
Chief Engineer's estimate of cost, $13,756,023 .54 .
Tenders advertised for, February 8, 1906 .
Tenders receired, March 12, 1906 .
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Differen^e be-
Tender No. 4, J . D. Z•1cArthur ., . . .

. tween ten~ere~
No. 2, Paciflc Construction Co . (Fau uier

:13,010,399 .0 0
9 )••• . . . 13,028,76A .00 = 18,864,00No . 3, Cl. T. l'. Railway Co . . . . . . . . . . . . . . . . . 13,991,860 .00 963,107 .00No. 1, The 11cArthur Construction Company . . . 17,018,813 .00 3.056,953 .00

Difference betwcen the highest and lowest tenders . . . . . . . . . . . • • • • • • • =4,038,414•00
Contract awarded to J . D . McArthur, May 16, 1906 .Date for completion, September 1, 1907.
Security accompanying tender, $ 400,000.
Additional security required, $910,000 .
$400,000 of drawback paid April 6, 1908 .
$ 500•000 of drawback paid December 6, 1908 .
5160,000 of drawback paid February 22, 1911 .
Cross amount of progress estimate to December 31, 1911, E18,268,710 .64.Amount of drawback retained on December 31, 1911, $ 164,446 .92.
Percentage of contract completed to December 31, 1911, 94 .60 per cent .

The Comnlissioliers coulcl not al---- upon the awarding of this contract, and
the ('hairni ;in, in his minority repo't o the Minister of Railways and

Canals,wrute as follows :

" As for District ' F,' as already stated, the two lowest tenders
for this sec-

tion are also c%crall hlnulred tbousand dollars below our engineer's e~tirnate,
but our en"ilie,rs are of the opinion in that case thattlle difFerence between
the Jcm•est tenders and their estimates is not sufficient to prevent the propercol'lp :t'tloll of the work

. For the same reasons as have already been given inregards to District
`13,' e=pecially in order to prevent any possible delay in the

l't'rformaüce of the contr,lct, I sincerely believe that the only tenderer personally
intcrcsted and in a position to complete this work within the stiplilated time,viz . : the 1~-t of ',~cpten :Lcr . 1110 ;, i~ the Grand Trunk Pstcific Railway Company,iii,lsnltlch as thc' v

.11rca(ly have important work in prbgress on their Lake
~npcrior branch, and 4,•otild have eeceptional facilities for the transport o

fsupplies . cic. This section being ready for operation at an early date,
111 e (

.'overntnont would thus be sooner enabled to draw a revenue therefrom, and
it will, nloreover, facilitate tbe construction of the Western Division . "('onlnlissic,ners

.lic•Itaae, Reid and Young did riot concur with opinions heldl .v Mr
. Parent, and recomntenderl the acceptance of the lon•est tender, namelythlit of J . D. UcArthur, with the stipulation "that the security required under

Section 17, Chapter 77, 1903, be fixed at ten per cent of the âmount of thetender, or $1,301,039, be
:ides the ten per cent retained under Section 31 ofthe contrac•t . "

The ,icc•eptance of MeArthur's tender was approved of by order in Councilon :1pril 1•1th, 1906 .

The secnrit' v for the completion of- his contr4etj rlsked-of McArt}nlr;-was theanlolmt rcconllnen,lc(1--`1,301,000
.00-anrl the Coin mission ers returned to him

the cheque which accolllpanicd his tender, and accepted in lieu thereof deposit
slips amnllntill~ to the 1010e named slllll which were to be cashed only in theevellt of the contract Loing by default .

There were conditions in connection with the moneying-out of their tendersfor this contr ;ut which were a divergence frôm the usual practice .
The form of tender contained -one hluitlred and one items for whieh the

In the eFtlrnate prepared by the Chief Engineer
of the cost of thig gradin g

t'ontracMr had to submit p*ices .Mr. 1fcArthur, in submjttina his tender, filled in prices for only fifty-eightitems, leaviiia forty-three spaces blank .

oontraet, items epvPP1na sisty-four features of construction were involved, and
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when it became necessary to money out the tenders, received in order to arrive
at their comparative values, it was found that there were fourteen items con-
tained in this estimate for which llic'Arthur had submitted no prices .

The original sheets for Tender No . 4 (J. D. MeArthur's), which contain
the tenderers' prices, and which are designated by the number of the tender
only, and are those which were handed the Chief Engineer by the Commissioners
for .the purpose of moneying out the tenders, have filled in, in red ink on them,
prices for forty of the items enumerated, and these sheets bear the following
notation (sec Exhibit No . 29) :

" Note .-Red figures show prices made up by Chief Engineer, and for the Items so
marked no prices were quoted In Tender No. 4 .".

The following is a list of the forty items for which the rates have been
filled in in red ink :

Item .

16. Pole drains . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21. Piling out resarved stone from rock cuttings . . . . . . . . . . . . .
28• Cedar timber in culverts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
82 . Vitrified pire culverts, 14'" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
83. ., . . . .

16" . . . . . . . . . . . . . . . . . . . . . . . . . .
85. Reinforced concrete pipe, 12" . . . . . . . . . . . . . . . . . .r : . . . . . : .
36 . . . .. ,. 14" . . . . . . . . . . . . . . . . . . . . . . . .
87 .
38 .
39 .
40.
41 .
42 .
43 .
44 .
46 .
46 .
47 .
48 .
49 .
60 .
64 .
55 .
66 .
67 .
60 .
62 .
64 .
66
81 .
82 .
83 .
86 .
87-
89 .
89 .
90 .
93 .
94 .
95 .

11

16"
1 8•"
20'

30 "

336"
42"
48 "

•• 64"

. . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . .
., 60" . . . . . . . . . . . . . . . . . . . . . . . .

4-inch tile drains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cast iron pipe culverts, 16" . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . .
42" . . . . . . . . . . . . . . . . . . . . . . . . . .
48" . . . . . . . . . . . . . . . . . . . . . . . . .
64" . . . . . . . . . . . . . . . . . . . . . . . . . .

Tunnels rock section unlined . . . . . . .

11 11 60" . . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete, 1-3-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete, 1-3-6 in arch culverts . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete, 1-3-6 in box culverts . . . . . . . . . . . . . . . . . . . . . . . . .
Concrete, 1-4-8, walls of buildings . . . . . . . . . . . . . . . . . . . . . .
Semaphores at stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Interlocking appliances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Each additional lever

-'
. . . . . . . . . . . . . . . . . . . .

Tunnels lined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tunnels concrete lining . . . . . . . . . . . . . . . . . . . . . . . . . . .: . . . .
Masonry- lining
D^alnage tunnels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Turntables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Track scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tunnel shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rate .
.2 6

1 .00
40 .00

1 .25
1 .35
1 .20
1 .30
1 .40
1 .60
1 .60
1 .70
2 .00
2 .50
3 .60
4 .50
6,60
6 .60
.05

2 .30
3 .00
3 .50
6 .80
7 .50
8 .0 0

10 .00
.12 .00
13 .00
11 .00
10 .0 0

650 .00
6.000 .00
200.00
7 5 .c+0
85 .00
15 .00
15 .00
25 .0 0

3,000 .00
1,000 .00

6 .0 0

Mr. Lulnsden states that, to the best of his recollectio4l, he filled these
figures in himself, personally, that he called attention to the fact that one of
these tenders had not any prices in for n number of items which they were
bound to use a lot of, and that he was instrscted to fill them in, and that a s

.. 18° . . . . . . . . . . . . . . . . . . . . . . . . . .1. 11

c+l
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these instructions emanated from the men who were letting the contract he did
not feel nervous about fixing up a tender (which subsequently developed into
the winning tender) in this way. He did not recollect discussing the matter
wi t h 11i r. Df c A r t h u r.

Mr. McArthur explains that when puttir.g in his tender he figures that
the items left blank would not amolult to very much, and that when the con-
tract was being awarded it was left to the Chief Lngineer, and, though he does
not recollect the conversation with Mr . Lumsden, lie and Mr. Lumsden discussed
the question together, but he cannot say whether at the time of this discussion
Mr. Liunsdgn had already inserted his figures in the blank spaces in the McArthur
tender or not .

The following list shows the en,ineers' prices whièh were used in the final
moneying out of the McArthur tender, and also the engineers' estimated quan-
tities of each item :

Item .
15. Pole drains, 4 ;90D lin . ft. at 26c . . . . . . . . . . . . . . . . . . . . . . . . . $1,225 .00
21 . Piling out reserved Wne, 860 cu . yds. at i1 .00 . . . . . . . . . . 860.00
38 . Reinforced concrete pipe, 18", 872 lin . ft. at =1 .60 . . . . . . . . 1,308.00
40. Reinforced concrete pipe . 24, 396 lin . it. at ;1 .70 . ,, ., . . 670.20
60 . Concrete, 1-3-5 1,000 cu . yds, at =12 .00 . . . . . . . . . . . . . . . . 12,000.00
62 . Concrete, 1-3-5 In arch culverts, 2,651 cu . yds . at $13 .00 . $4,468 .00
64 . Concrete, 1-3-6, in box culverts, -"2 cu. yds. at 311 .00„ 2,332 .00
66 . Concrete, 1-4-8, walls of buildings, 2,000 cu . yds at $10 . . 20,000 .00
81 . Semaphores and stations, 34 at $ 650 . . . . . . . . . . . . . . . . . . 18,700.00
82 . Interlocking appliances, I at =6,000 . . . . . . . . . . . . . . . . . . . . 6,000.00
83 . P]ach addttlonal lever, 6 at ;200 . . . . . . . . . . . . . . . . . . . . . . . . 1,000 .00
90. Drainage tunnels, 250 lin . ft. at $25 . . . . . . . . . . . . . . . . . . . . . 6,250 .009 3. Turntables, 3 at $ 3,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 000 .00
94 . Track scales, 2 at =1,000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,000 .0 0

In order to draw attention to the peculiar condition brought 'about by the
insertion of theGe prices, we append here a list of the rates submitted for the
other concrete items in the original tender, these were :

Item .

68. Concrete facing mixture „ ` . . . . . . . . . . . . . . . . . . . . . . . . . . . $15 .006 9. Concrete coping course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .0061. Concrete, 1-3-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 15.0063. Concrete in arch culverts, 1-3-6 . . . . . . . . . . 15.0065. Concrete In ordinary foundations, 1-4-8 . . . . . . . . . . . . . . . . . 13.00

from which it will be noted that the richer concrete, namely the 1-3-5 mixture,
which requires e greater quantity of cement (the governing feature of cost) is
`"2 .00, $3.00 and less per cubic yard than the 1-3-6 mixture .

Mr. McArthur had told this Commission that he intended that theprices
which lie sahmitted for the r•evéral concrete items should govern those items
which lie had left blank, and that he intended his tender to be for :

Item,

CO. =16 .00 per cubic yard, Instead of =12 .00
62 . 15 .00 " " " •' " 18.00
64 . 15.00 " " " '• ~ 11 .00
66 . 18,00 " " " '• " 10 .00

and, as will be noted from the foregoing figures, this would have made a differ-
ence in the total value of the tender of for
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Item .
60. 1,000 cu . yda . at ;3 .00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3,000 .00
62. 2,661 cu. yda. at 12 .00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,802 .00
64. 212 Cu . yda at =4.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848 .00
66. 2,000 cu . yds . at =3 .00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,000.00

=16,160 .00

and increased McArthur's tender to $13,010,339 .00 plus $15,150--$13,025,549 .00.
The insertion of these forty items by the Chief Engineer, while affecting

the value of the tender to the amount stated, did not change the order in which
the tenders ranked . If McArthur's tender had been monied out at the prices
which he intended to submit, his would still have been the lowest by $3,204 .00.

These unbalanced prices, however, caused some considerable discussion in
the carrying out of the work .

During Mr. Lumsden's regime as Chief Engineer it was evidently considered
good business to pay Contractor McArthur for the 1-3-6 concrete mixture at
fifteen dollars per cubic yard when he had a price in his schedule for 1-3-5 con-
crete (the better mixture) at twelve dollars per cubic yard .

We feel that Mr. Lumsden could not have taken any very firm stand in
this matter on account of the fact that it was he (though acting under instruc-
tions)placed these prices in the tender and so finally caused their adoption .

A further perusal of the sheet containing the tenders as monied out shows
a much more serious error in regards to the items for piling, and one which had
the direct result of changing not only the values of the tenders but their order
of ranking.

In tender No. 2, the rates submitted for Items 10, Piling Delivered, and 11,
Piling Driven, are 20c. and 35c .

In tender No. 4(McArthur's) these figures are 25c and 15c respectively-
with the notation opposite the latte-z price "driving only."

Without taking into consideration that in Tender No . 2 the cost of the piles
themselves were included in the 35c. rate, these items were extended as follows :

Item. Tender No. 2. Tender No. 4 .

10. Piltng delivered, 282,666 lin . ft . at 20c . . . . ., . . . . . 166,611 .00 at 26c, $70,638 .70

11 . Piling driven, 258,860 ]tn. ft. at 36c . . . . . . . . . . . . . . 90,601.00 at 16c, 38,829 .0 0

$147,112 .00
Total cost of piling-Tender 2 . . . . : . . . . . . $147,112 .0 0

Tender 4 .-. . . . . . . . 109,467 .76

=109,467 .70

=87,644 .2 6

e,

i s

Dg

1a

thereby giving 11icArthur an advantage over bis competitora by reducing the
total value of his tender by $64,71 5 .00, which is the value of the piles themselves
at his rate of 25e., and which sum should have been included under Item No . 11
in order to make a true comparison as to the values-of-the tender:- --

Mr. Ltlnlsden contends that all the tenderers intended their price for "piling
driven" to be the cost of driving only .

These figures for the four tenders are :

Tender No. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 66c

No. 2 . . . . . . . . . . . . . . . . . . . . . . . . 860
<. No. 8 . . . . . . . 240

•• No . 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 (driving only)

l

0

r- 0 and they certainly do not represent that condition .
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While Mr . :1facPher .son states that the tenders as m om eyed out convey a doubt-ful meaning as to their value, Mr . Monsarrat is definite that to obtain a true

comparison, the value of the piles the :nselves should have been added to TenderNo. 4 .

As will lie noted from the foregoing figures it was a combination of peculiar
--uircumstances which resulted in this $13,000,000 .00 contract being awarded toMr. JfeArthur.

Tender No. 2 amounted to . . . . . . . . . .. -., . . . :13028,763 .25No. 4 (McArthur's) amounted to , , , ,, ,, , , , , 13,010,398 .92

$18,354 .43

ienNing a balance in \IcArthur's favor of $18,354
.43 and from this balanceshould be deduc.tel for the prices for concrete which Mr . Lumsden filled in, andwhich Mr . J[cArlhur intended should be $2.00, $3A0 and $4 .00 per cubic yardhigher, the sum of $15,154

.00, and for the cost of the piling which was omitted
from his tender when moneying out, the sunl of $6 4 ,715 .00 which leaves TenderNo. 2 the lotirest by $ 6 1,511 .57, and to which tenderer the contract ahould havebeen awarded .

The rates for ewavation submitted in Tender No
. 2 are all lowea than those

at which McArthur sas paid, and a computation based on the final quantitiesreturne .l on Contract No. 'LI shows that if the work had been awarded ,o thelowe.,t tenderer at his rates, the amount paid out would have been over $200,000 .00less than what it has actually cost.
In his evidence before this Commission the following qLestiona were put

and answers given by J . D. \tcArthur :-

Q. Do I understand you to say that you did not see or get any infor-
mation which gave you any knowledge of what the preliminary estimate of
the engineers was as to the cost of the work?=A . No. I did not get it infigures more than it was approximately spoken of .Q. By whom ?-A . Wellby Major Hodgins .Q

. Do you kiow whether he had a copy of the preliminary estimates
made in the office by the cugineers?-A. No. I do not.Q. lie did not sh,7cv you any?-A. No .Q. Did any of the Commissioners show you any?-A . No, not byreally showing it Io me

. They may have talked over it, but I do not recollectthem showing me the figures.
Q

. Did any of the Commissioners tell you approximately what theestttnates of the en
;ineerc I think probably they did, just the

saine as Major Ilodgins did, and he was down here at the time.
Reid

Q . Who probably told you ?-A .' I guess probably Young told me and
Q

. So that you had a mole or less accurate idea of what the Com-mission expected this work would cost?-A
. These figures were mentioned.

By reference to the article on awarding the contracts it will be seen that
this was quite irregular and an advantage contractors generally were not given

.
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CLASSIFICATION OF EXCAVATION.

The item in the general classification which caused most of the troubleamong the engineers themselves, between the engineers and the contractors
and between thé engineers and the Com m issionen3, was the clause governingclassification .

It should be remembered that all contracts were let on the unit basis,whereby a certain price per cubic yard was to be paid for each of the variouskinds of material to be removed .
It is the common practice in Canada and the United States to contract for

the removal of matcrial, ranged under different heads, at unit prices, so thatall experienced Canadian engineers, contractors, sub-contractors and stationmen
know just what they are undertaking when they enter on such work, under suchcontracts

. It has always been considered a contractor's privilege to endeavor
to obtain a higher classification for materials, upon any plausible pretext, and
the fact that the different claises are so interminglecl, and because cuts of prac-tica lly the same material differ slightly from each other, contractors are never
at a loss for reasons to support their arguments for better terms, and experienced
engineers know that they will be coi!stantly bombarded witli demands, more or
less sincere, to modify their classificati n n in favor of the contractors.The very nature of the case, t he i, , required that railway construction
engineers should be men of integrity and experience, as their position makes
them, in fact, arbitrators between the contractors and the railways, and verylarge discretionary powers are necessaril}• given to them .

The following is a copy of the Grading Specification used in all contractson this railway :
33 . Grading will be commonly classified tmder the following heads :"Solid Rock Excavation" ; "Loose Rock" and "Common Excavation,"34 . Solid Rock Excavation .-Solid rock excavation will include all rockfound

in ledges or masses of more than one cubic yard, which, in the judgment ofthe engineer, may be best removed by blasting . _
35 . Loose Rock.-All large stones and boulders measuring more thanone cubic foot and le ss than one cubic yard, and all loose rock, whether in situor otherwise, that may be removed by ]land, pick or bar, all cemented gravel,indurated clgy and other materials, that - cannot, in the judgment of theengineer, be ploughed with a 10-inch grading plough, behind a team ')f sixgood hors" , properly handled, and without the necessity of blasting, although

blasting may be occasionally resorted to, shall be classified as "loose rock
. "36 . Common Bxcavation.-Common excavation will include all earth, freegravel or other material of any charartrr whatever not classified as solid or looserock .

As might be expected when va i t ;,aniities of material had to be classifiedand more than sixty millions of dollars was involved, very many disputes aroseover the interpretation of these specifications, adding another to the multitudeof examples that nothin g which man can express in words is not open to forcedconstruction, differing. from what he plainly intended . It appears to this
Commission that to the impartial reader there is no difficulty in understandingthe true meaning of these specifications.

Clause 34 clearly limits solid rock excavation to "rock," thàt is, no material
which is not rock can be classified under this head. Secondly, That rock must
be in boulders, ledges or fragments, each one of which measures more than onecubic yard .
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So far, the engineer has no diecretion to exercise, but the remainder o
the clause : "which, in the judgment of the engineer may but be removed b
blasting," urakes it his duty, not to allow even the above-described rock â
solid rock excavation, if lie believes blasting is not reasonably required for it
economical removal . Thus, if he were asked to blass as "solid rock excavation'
a quantity of disintegrated granite or soft slate, which could be removed b,
shovel as earth or .and, lie would not be justified, notwithstanding the fact tltâ
it was "rock," in classitying it under this heading .

Loose Rock : To simplify this rather involved paragraph, it may be para
phrased as follows : Under this heading should be classified :

(a) All lose rock or stones which measure mom than one cubic foot an
less than one cubic yard ;

(b) All loose rock which may be removed by hand, pick or bar ;
(c) All cemented gravel, indurated clay and other material which cannot

in the judgment of the engineer be ploughed (as described) without first beint
blasted . (The fact, however, that over a large body of material blasting ntaj
be occasionally used to make some small portion of it ploughable, shall nu
bring the whole mass within this class . )

3 6 . Comnion Excavation .-Common excavation will include all earth, freo
gravel or other material of any character whatever, not classified as solid or loost
rock .

It it clear, therefore, that loose rock includes everything excepting solid rocl
larger than one cubic yard, which requires to be blasted for its removal, and thai
comnron excavation includes everything which is not described in clauses 34 or 35 ,

As will be seen, hereafter, vast quantities of material which was not rock,
has been clasAficd and paid for by the Commission as solid rock excavation, and
as it was admitted in their evidence by some of the chief contractors who h

a had many years experience contracting for railroads, that they were allowed ai
solid rock, material which they had never known to be classified as such before
under any other contract .

Shortly after the work commenced, Air. Wooa3, Assistant Chief Engineei
of the Grand Trunk Yacific, protested to the contractors, in a letter dated
October 7, 1907, aaainst the classification being allowed to O'Brien & liaedonel]
at La Tuque in the Province c, Quebec . He said :

" In nearly every case where the cutting was not entirely of ledge, the
estimate given for solid rock is double or more than double what it should
be . In fact the specifications have been entirely ignored and an excessive
allowance made, not by reason of an error in judgment, but, as I understand
it, by special instructions from the Assistant District Engineer . "

Ile then gives illustrations. (See Exhibit No. 16 . )
Following this letter, the Commissioners, their Chief Enginee :, Mr. Woods,

Mr. Arnistrong and the contractors, Air. It. J. O'Brien and Mr . M. P. Davis,
met at La Tuque to discuss the question on the ground .

The Chief Engineer, Air. Woods, and Mr . Armstrong contended that under
the specification the material should be classified as loose rock (p. 390) while the
contractors, and, according to the evidence of Air . Lumsden, the Chairman and
Mr. Melsaac agreed that it should be solid rock, takit.g the position that ber,âueë
in their judgment the material required blasting for its economical removal, it was
solid rock under the specification. No agreement was arrived at, the con '-
tractors obtained under their representations of the facts opinions from 8èveral
leading counsel, copies of which were sent to the Commission, which supported
their contention as to the clasaification . What the contention of the contractcrrg
was was made clear by the e%idence of Mr. M. J. O'Brien as taken before this
Commission .
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material .as solid rock by àny other railway. (p . 537 .)
He was asked :

tractors in America, admitted, however, that lie had never been paid fôr- süc h
Mr. O'Brien, who is, perhaps, one of the most experienced and largest eon-

8E88 1 0NAL PAPER No: 123

Q. What is your contention? What under these specifications were
you entitled to have classified as `solid rock'?-A. Where the cutting is
either one thing or another, mixed up, and can best be removed by blasting,
I don't care what it is, if that cut is a solid mass of indurated earth and we
cannot take it out any other way economically except by blasting, we must
resort to blasting, and we are properly entitled to that as solid rock
excavation .

Roek," consisting of "Rock in masses of over one cubic yard (Assembled Rock)
which in the judgment of the engineer can best be removed by blasting" (p . 390 .
See Exhibit No . 16) .

There is nothing in this diagram said of cementing material, but Mr .
Schreiber, who made it, and Mr. Jiumsden say what they meant to say was that
these masses of rock shov.id be cemented together to qualify as solid rock
excavation and Mr . Doucet so told his engineers . This diagram and the
lawyers' opinions were sent broadcast among the engineers, the first by the
Commission, and the latter by the contractors, and resulted in our judgment in
the utter demoralization of the classification . Why stones, which were less than
a yard in size, which are by clause 35 declared to be loose rock, can be turned
into solid rock excavation under any condition, passes our understanding .

The appended statenient shows that material, which this Commission un-
hesitatingly finds shoulc? have been classified as loose rock or common excava-
tion, to the estent of 2,8 : Q .000 cubic arcs was classified as solid rock excavation
under the heading of "assembled rock .' It is well to remember that Mr. O'Brien
admitted that under no other classification had he ever been allowed "assembled
rock" as solid rock excavation, and Mr . McArthur says (p. 518)

Q. From information before us, you appear to have been paid for
408,220 cubic yards of solid rock in your progress estimates for material
known as "assembled rock", which is composed of pieces of rock smaller
than one cubic yard mixed in with sand and clay and hai•d pan . What have
you to say why this material, not being solid rock, should not be classified
as loose rock?-A . I cannot tell you .

Q. You were to be paid for solid rock of a cubic yard and over in size,
and you were paid for solid rock which was under a cubic yard?-A . Yes,
assembled rock was something I never heard of except on this job .

Q. And when yori made your tender on this job you never heard of
assembled rock?-A . No.

Q. So that any advantage or disadvantage that might accrue from the
adoptio;i of assembled rock was a new feature to you?-A. Yes .

The Chairman of the Commission gave copies of these legal opinions (p . 390)
obtained by the contractors, to the Chief Engineer, and suggested that he consult
Mr. Collingwood Schreiber. Mr. Lumsden says that the fact that the Com-
misaion -was against him, the engineers • aainst him, the opinions against him,
made him wàiver in his judgment, and he consulted Mr. Schreiber, who made a
diagram which introduced into the classification a•aub-head called "Assemble d

Mr. M. P. Davis in his evidence said :

123-5
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-___Q.__JVith -regard- tA_classification,-did--you-ever- know-a-aolid- rock
specification in which was included rock fragments less than a yard paid
for as solid rock in this manner?-A. No, sir.

Bp introducing the words "cemented together," the contractors were furnish-
ed with a new argument for wider class ification, of which they quickly availed
themselves . Stones, mixed with stifi clay or packed tightly in sand, were, in
their view, cemented together, and seemingly because there was no other descrip-
tion of excavation to which to apply it, the engineers classified under assem5led
rock vast quantities of stoney mate rial, loosened by blasting, which, without this
interpretation they would have classified as loose rock.

From the evidence of the ex-Chief Engineer, Mr. Lumsden, it is clear that
if he had received the support of the Commissioners, or if they had a llowed him
to make his own interpretation, as was his right and duty under the contract,
he would have insisted upon the proper classification of the mate rial, and the
country would have been saved an improper expenditure of $1,835,051 .20.

From the evidence, it wi ll be noted that the so lid rock classification, known
as "assembled rock" was an innovation to all contTactors . They received it
because they argued and insisted upon it, and with the assistance of the Com-
missioners, lawyers and engineers, overcame the Chief Engineer.

The peg on which this assembled rock - class ification was hung, was the use
61. ihe word "ma mes" in the speci fication, which it was contended was not limited
to masses of rock each of which was over a cubic yard, but included masses of
material made up of any size of stones, cemented together by the interatitir :
material .

The evidence of Mr. Schreiber and of Mr. Lumsden, given before this Com-
mission, and of Mr . Lumsden, given in the Lumsden Enquüy, and of the en-
gineers, who were examined by this Commission, show that they a ll understood
assembled rock to be limited to masses of stones cemented together, and, there-
fore, if any material which did not consist of stones cemented together by such
interstitial material was classified under this head, the engineers gave to the
contractors solid rock prices for material which was not even covered by this
wide and improper interpietation.

This Commission, in its journey over the La Tuque District, was accom-
panied by severa', oi the engineei s of the Commission, and requested these
engineers to point out to it the places where assembled rock was to be fcund .
This Commission failed to find any material on the whole road, which could be
rlassified under the heading of "assembled rock," and the engineers were unable
to point out to them any such mate ri al . It invariably consisted of stones
of various sizes mixed with or packed in clay or sand, none of which had any
cementing properties.

On their return to Quebec they took the evidence of the Field Engineers,
Ferguson and Porter, who accompanied them, when they tes tified to that fact (p.
276) .

Mr. Collin gr vood Schreiber, who was examined by this Commiasion, atated
that although he had travelled over the whole line, from Winnipeg to Quebec,
he had seen little or no material which conld be classi fied as "assembled rock"
(p. 448) .

This Commission, therefore, finds that even admitting the assembled rock
definition to be correct, there is littie or any of what could be allowed as such
or that - could reasonably be properly so classified, and that this de finition was
used to allow what undèr any interpretation of the specification should baoe been
classified as loose rock or ' common excavation .

In order to determine the amount of money whieh bas been qiven to the
contractors as payment for the excavation of awmbled rock at solid rock prict. .winstead of the payment which they should have reçeived lyid the material been
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elassifiéd according to the specifications, as we find they should have been inter-
preted, it is necessary to attempt a reclassification of the total yardage of assem-
bled rock paid for on the Transcontinental Railway .

The Commission endeavored to secure from the engineers records of the
actual yardage of boulders of a yard or over contained in the yardage of
assembled rock, but it was found that, though the records kept by the boulder
measurera were in most instances incomplete, in the majority of cases they covered
only a percentage of the work . This was partly due to the fact that boulder
measurers were not employed regularly on all residencies, and partly because the
boulder measurers did not consider it necessary to measure aecurately the boulders,
over a yard contained in the masses of assembled rock, in view of the fact that
the entire mass was to be returned at the solid rock price .

We find that the question of whether a mass of material was to be paid
for at solid rock pricea or not depended upon the percentage of stones in the mass .
If this percentage of stones was fifty per cent or over, the mass was classified
as solid rock . If the atones aggregated less than fifty per cent ., the mass was
classified as loose and solid rock, the solid rock in this case being represented by
the number of boulders or rock fragments each containing a cubic yard or over .

The size of the stones usually did not appear to have any bearing on the
matter. They might be solid rock size, which is one cubio yard or over, they
might be loose rock size, whieh is from one cubic foot to one cubic yard, or they
might be common excavation size, which covers stones smaller than one cubic
foot in volume. The usual requirement in order to return the material as solid
rock was that there should be, in the judgment of the engineers, fifty per cent.
of stoney material in the mass. Mr. Doucet, however, placed the minimum aise
at eight or nine inches (p. 359) .

The matrix of sand or clay, of which the "assembled rock' was composed
up to fifty per cent of the mass, has been given the beilefit of the doubt and been
taken as loose rock, though the large quantities of this clayey sand indicates that
a certain proportion might well come under the beading of `common excavation '

In making this reclassification, the results of which are shown in the . state-
ment below, the Commission has classified forty per cent of the entire yardage
of assembled rock as solid rock and sixty per cent as loose rock, and they feel
in so doing they are allowing a far More liberal classification than would have
existed had the term "assembled rock" not been invented .

This classification does not apply to District A. for which District Engineer
Foss has supplied the information based on his judgment and knowledge of the
conditions when the work was being carried out as per the following letter :

`° St. John, N.B ., Sept. 5th, 1912 .
" Gordon Grant, Esq . ,

Chief Engineer, `N.T.B'
Ottawa .

"Dear Sir .-
"Referring to your circular of August 31st, file 10328, with reference

to Boulders included in Assembled Rock, no Boulder - measurement was
kept, and as regards the percentage of Boulders contained in the Assembled
Rock, I am satisfied that on Contract 1, with my knowledge of the cuttings
from which this return was made, 50 per cent of this rock would have filled
the specificationa for Boulders, namely, one cubic yard . The same, I am
satisfied would hôld true of the small amount returned on Contract 2. On
all the other contracte, I think an aQr,rage of 5 per cent would cover all the
Boulders that would be measured by the yard and returned in Assembled
Rock statement. This would amount to :
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3534 on Contract 1
305 " " 2_ -------

1509 " " 3
5175 " " 4
5780 " " 5
3110 " " R

" Yours very truly,
" C. 0. FO$S,

"District Engineer ."

The payment of solid rock prices for masses of material which contained only
five per cent of solid rock is an exampie of the latitude taken by the engineers
with Lunisden's assembled rock circular to appease the contractors with the know-
l edge that the Commissioners would appl'-2^e of it .

The statement then is briefly as follows : The firet column shows the yardage
of assembled rock returned on each of the districts. The second column shows
the cost to the country for this excavation paid for at the contractors' prices for
solid rock. The third column shows amounts which would have been paid for
this excavation had the classification been based on the percentage classification
which this Commission has adopted from the reports and evidence and which they
feel is on the liberal side. The difference between the totals of the second and
third columns, namely, $1,835,051 .20, is the amount which the contractors have,
in our opinion, been overpaid .

Assembled rock returned to date .
Yardage. Cost.

District "A" . . . . . . . . . . . . . . 305,009 $ 44 8 ,646 .64
" B " . . . . . . . . . . . . . . 2,163,212 8,267,361 .7 6
" C-D " . . . . . . . . . . . 14,473 27,971.06

F" . . . . . . . . . . . . . . 416,142 705,626 .63

Value at proposed
re-claesi8catton.

= 148,637 .00
2,015,805 .44

17,891 .6 6
482,709 .4 8

2,898,836 = 4,44 1,694 .77 = 2,61.4,648 .67

Difference in cost . . . . . . . . $1,835,051 .20 .

The above ove!paynlents were received by the following contracfors :
M. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E897,887 .76
E. F., & G . E. Fauquler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,991 .00
Grand Trunk Pacific Railway Co . . . . . . . . . . . . . . . . . . . . . . 283,867 .26
Willard Kitchen Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,195 .94
Lyons & White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,063 .20
J. D. McArthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269,627 .20
Macdonell & O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784,979.01
O'Brien, Fowler & McDougall . . . . . . . . . . . . . . . : . . . . . . . . . . 8,388.96
O'Brien, O'Gorman & McDougall . . . . . . . . . . . . . . . . . . . . . . 4,903.90

Classification of Loose Rock and other hfaterial .

Paragraph 35.-Under these epecifications, clay and other materials, of a
certain degree of hardness are to be classified as loose rock. The test of this
degree of hardness is that if in the judgment of the engineer, the clay or other
material is so hard that it cannot be ploughed, with a ten inch grading plough
behind a team of six good horses properly handled, and without the necessity of
blasting, though blasting may be occasionally resorted to, a'is to be classified
as loose rock.

The engineers of the National Transcontinental Railway paid little atten-
tion to that portion of clause 35, which defined this test . A number of them
have stated to this Commission that they did not consider it a test at ail, but that

they considered if the material for any reason could not be practically ploughed
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it came nnder the headin$ of loose rock . This is obviously_an_err4neouaseading
Of ffig-Te auee„~or" undér thât interpretation a bank of .sand, so located that it was
impossible to get horses to it, or on account of being on a very steep slope impossi-
ble to plough it, would come under the heading of "loose rock" as far as the test
of hardness -was conoerned.

The coat of excavating and removing of the material to the contractor, was
the feature -which governed the loose rock classification . This is a dangerous
basis to work on, and has resulted in this case in improper returns, and increased
profits to the contractors over and above what they are justifiably entitled to .

On contracts Nos. 13, 14, 15 and 16, east and west of Cochrane, the country
through which the line passes is composed almost entirely of clay of varying
degrees of hardness and it was to cover just such material as this that the test for
hardness was inserted, so that the engineers would have a definite rule to work
by and so the contractors, when tendering, might regulate their prices to cover the
material as described .

Mr. A. T. Tomlinson, Inspecting Engineer for the Grand Trunk Pacific Rail-
way over this territory, said that all classification was based on cost and that he
iânored the specifications (p. 423) .

' Mr. H. M. Balkam, District Engineer of District CD, gave the opinion that
a team of horses could pull a plough through most of the clay in his district (p .
317) .

The other engineers examired by the Commission, confirmed its opinion,
already formed by inspection of the various cuttings, that an enormous quantity of
clay had improperly been returned as loose rock, under these specifications .

The reclarsification of the material excavated on Contracte 14, 15 and 16,
based upon the specifications, shows that the contractors have been overpaid for
this item to an extent of over $750,000 (p . 379) .

The overpayments for this ploughable clay was distributed among the con-
tractors as followa:- -

115. P. & J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 166 .000 .00
E. P. & G. E. Fauquler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2E3 ,600 .00
Grand Trunk racine Railway . . . . . . . . . . . . . . . . . . . . . . . . . . 878,000.0 0

Overbreak .
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The term "Overbreak°' is an engineers' name (not iised in the specification),
applied to such solid rock as the contractors remove froir . outside of the prescribed
slopes of cuts . The specifications prescribe a width of 18 feet in the bottom of
the cuts, the aides of which werè to be on a slope of 11 feet to 1 foot. The en-
gineers marked out the ground by stakes, showing the limits of the proposed
cutting, so that the contractors knew exactly what material they were to take out,
end any material removed outside of these lines is called " Overbreak ", i .e., un-
authorized excavation in rock cuts.

Paragraph 37 of the General Specifications covers overbreak :
" 37. Material in slips, slides and eubsidencies extending beyond slopes

in cuttings will not be paid for unless, in the opinion of the engineers, such
"occurrences were beyond the control of the contractor, and not prevent-
"able by. use of due care and diligence ." See Exhibit No. 10 .

The terms "slips" and "alides" mean overbreak in rock cuttings, and, accord-
ing to the above paragraph, any such which is avoidable must not be paid for .

"Avoidable overbreak°' is uauaUy caused by the use of excessive quantities of
explosives .

"Unavoidable overbreak°' means rock, outside the prescribed section, which
because 9f natural seams or cracks existing prior to the blasting, slips, or slides into
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the cutting, as soon as the rock in the cutting, which supported or kept it in

_placeis removed, and thn3 occurring through no fault of the contractor, he is
properly paid for removing it üor. ► lüs cütiang

Under the specifications the engineer is to classify this material as he finda it
after it fa11s into the cutting, that is, he is to pay solid rock price for fragments
larger than a c.abïc yard and loose rock, for thoae less than a cubic yard.

In 1)idrict P, ; ea~t and west of Quebec, out of 3,206,571 cubic yards, 837r230
yards were overbreak, an amount of overbreak equal to 35 .3 per cent of the rock
excavation ins.ide the slopes . .

In District F, from Peninsula Cro,.~ainn to Winnipeg, out of 6, :352,940 yards,
1,688,241 were ocerbreak, or an amount of overbreak equal to 36 per Mrt of the
rock excavation in3irle the Fiopti .

In many of the individual cn`ting3 in both these districts, the r.reAxeag ran
up to 50 ner cent . It is considered that an allowance of overbreak r.qnal to 20 per
cent of tihe w-nount of rock excavation in3ide the section is a libeiaxl allowance to
the contractor va "unavoidable overbreak " .

The engineers allowed all overhreak to the contractors and certified that they
should be paid solid rock prices for it, ignoring entirely the provisions of paragraph
37 and of paragraph 38, which provides "the classification of material from slides
ehall be made by the engineer, and will be in accordance with its condition at the
time of the slide, regardless of prior conditions " .

It will he noted that the contractor is not to be paid for any material which
he takes out of the cut unless it i3 something which either unavoidably slid or
slipped into the cutting. Here we gave a glaring example of reckless disregard of
duty.

Under paragraph 24 of the agreement between the Grand Trunk Pacific and
His Majesty the King, being Schodnle to 3 Edward VII, Chapter 21, disputes be-
twe,-,n the f;overnment and the company are to be referred to arbitration, and the
Grand Trunk having protested against theae allowances for overbreak, three arbi-
trators were rgreed upon to endeavor to settle the amount of overbreak which should
bé allowed . The arbitrators went over Districts B. and F. and revised the estimates.
They found that mort of this overbreak had been used to make embankments, that
is to fill up depressions, which it had been intended to have crossed by standard
wooden trestles . They allowed solid rock prices for that part which they con-
sidered unavoidable, and for that part which they considered avoidable, they
allowed for each yard of solid rock the price of a sard and a half of train hauled
earth, and for whatever amount of unavoidable overbreak they estimated had been

-wasted, that is not used in the line, they allowed nothing .
The result of the arbitrators' findings and the classification made by the en-

ginee>g subsequent to these findings, is shown in a statement appended hereto . The
net result of these reclassifications was the reduction of the contractors' estimates
by $561,311 .84, which amount they would have otherwisa received . (See exhibit
No. 18 . )

If the Commis;sion had adhered to its original intention to use standard
trestles and the contractors had not been encouraged to this reckless making of
overbreak, by knowing that they could use this costly material for fills and receive
solid rock prices for it, in all probability they would have been reasonably careful
and this unprecedented condition of affairs would not havè arisen .

3 This Commission on its inspection compared the original clascification and th e
arbitrators award with the cuttings on the ground, and is_ of the opinion that the
arbitrators instead of classifying strictly hi accordance with the specification made
a compromise between the award made and that which should have been made, and
in our qpinion the arbitrators' award is more liberal to the contractors than it
would have been had the arbitrators made the original classification .

The item • :f train fllling-jn for rock classification is not included in the con-
tract and general specification . It was the result of trying to find some legitimate
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way t

o

pay for avoidable overbreak when the material had been used in the fills
adjoining the rock cuts, and is justified on the gronn d that it re lieved the rallway___
from mâking tlië 81I

of

sôme ôther mâtëriâl ând tfié contr~tdrë should, therefore,
receive an amount equal to

I

:hat it would cost to make these 811s from train 811 or
borrow. (See Train Fill. )

It is clear that when the contractora are paid a nrofitable price for the removal
of rock that the larger the quantity to be removed from a given cutting the larger
will be their profits.

The time to have prevented this large amount of overbreak was when the
engineers made their early estimates. They should have made it apparent to the
contractors that they would not be paid for this excess material . Instead of doing
so, however, they allowed all of the overbreak and classified it as solid rock . This
gave the engineers a larger amount of material for fills over depressions than they
expected, and had the further effect of filling many of these depressions with solid
rock which would otherwise have been fi lled with cheaper material, or would have
been crossed by means of wooden trestles, i .e., fi lls were made by unauthorized
excavation by the contractors on their own responsibility, and because the material
was so used, the engineers and the arbitrators passed the estimates for it the same
as though it were legitimate excavation . When the contractors found that they
were to be paid for all material excavated, whether inside or outside of the section,
there was no incentive for them to use care and diligence as called for in the speci-
fications to prevent these slips and slides, but there was a premium put upon this
wasteful method which the contractors readily seized because it gave them larger
profits, equal in principal to the amounts shown in the statement above referred to .

For evidence in connection with " Overbreak ", see pp . 370, 394, 504, etc., etc .

MOMENTUM, VIRTUAL OR VELnC!ITY GRADES .

Railways cannot always be built on the level, and rises in the line are called
"grades °', of which there are two classes ; first, " Actual grades ", and a second class
of grade called indifferently " Momentum ", "Virtual" or "Velocity" grades . Not
to introduce momentum grades in a line of this standard is to manifest careless
ignorance of izodern railway construction.

An "Actual grade" is where a line passes over a given distance from a lower
to a higher point on the same slope for the entire distance .

A s~'Momentum ", `Q VirtualfD or " Velocity" grade can be more readily under-
stood by an examination of the following diagram :

o
0 oo 6
90

-------------5000 1 -----'----------- t------'9

---------Ro0o ! ----------- J;e-------------------2500----------
- LEVfL

10 20 30 40 6 0 60 -- ------70 --

The above drawing shows an actual grade line over a distance of 3,500 feet and
shows the construction . of a momentum grade line on the same _ location.
For a momentum grade the line is so constructed ., that a freight train ap-
proaching the momentum grade 'passes for 1,000 feet over a 0 .6 p;r cent
down grade, and so gets a " run at the hill." The train moving at ten miles
an hour when it enters on the down grad increases its speed by momentum
so much that when it arrives at the 2,000 feet level stretch it is moving
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at eighteen miles per hour, and when it arrives at the foot of the " mo-
_mentun,"_ _ graçle_it_is__tn4ving at twenty_ miles_ ~er hour, but when it arrives a t

the top of the " momentum grade " it is back to ten miles per liôürï -Iti will-lié séen _"
therefore that the momentum which the train acquires in passing from the top of
the 0 .6 % grade to the bottoili of the "momentuni" grade has increased its speed
by ton miles, and this momentum helps it over the 0 .72 grade without making any
greater pull on the engine than required to take it over the actual 0 .4 grade which

reaches the level with the 0 .72 grade a virtual 0 .4 grade, all of which is shown on

the diagram .
"Dfomentum" grades are introduced to save money in construction by lessen-

ing the fill or cut as the case may be . In . this case it is a fill . If the "actual
grade" is taken the fill in this case is from the ground line shown on the diagram
up to the "Q actual grade" line. If the "momentum grade" line is taken the expense
of filling between that line and the "actual grade" line is saved . In this case the

saving is about 40,000 cubic yards .
The use of "momentum grades" was suggested to Chief Engineer Lumsden

by Assistant Chic! Engineer MacPherson, after lie had taken the matter up with
Mr. Woods of tte Grand Trunk Pacific Railway and the Principal District Engi-
neers of the Natonal Transcontinental Railway.

Mr. Woods, in his reply of August 14th, 1905, to Mr . MacPherson, discouraged

their use in the Eolloming language . (See Exhibit No. 19 . )

"I beg to say th2.t we have not considered momentum grades in any
way on ot r located lines, and I question the utility of doing so on grades
as low as i,e are using ."

Chief Engineer Lumsden's ruling of November 21st, 1905, that "We must
adhere to actual ;rades so far as our construction is concerned, and all District
Engineers shculd be so instructed . Should any exceptional cases arise, they should
be submitted to this office, but you must bear in mind that they must be approved
by the Grand Trink Pacific Railway Company before they can be adopted ", was
the positive decision againfit their use, as- the Grand Trunk Pacific Railway,
through Mr. Woods, had already expressed themselves as being. adverse to their
introduction.

The evidence establishes the fact that momentum grades are as efficient as
actual grades, for over both grades trains of the same weight, carrying the same
tonnage, can be transported by the same locomotive at the same cost, and with the
same degree of safety and comfort, and the evidence also establishes that had
momentum grades been used in the location and construction of this railway, the
cost of this construction might have been reduced by millions of dollars .

The evidence also is that it is in the location of the road and the adoption of
the various linea run, based upon the best procurable grades, that the largest saving
can be made from the introduction of momentum grades, and that any reduction
in cost which might be made possible by introducing momentum grades on the
profile of a located line would ~e insignificant in comparison with the aéving which
might have been effected had the locating engineers been permitted to practise
this economy .

Mr. W. F. Tye, consulting engineer, formerly Chief Engineer of the C .P .R .,
in his evidence states that this saving on a railway like the Transcontinental would
amount to millions of dollars . Other engineers, whom this Commission examined,
estimated the probable saving as being from seven to twenty per cent of the cost
of the grading.

As to the use of momentum gradee, Mr . Tye says (p . 470 )
" The use of momentum grades will not in any way degrade the stand-

ard of the road . They would not reduce the haulage capacity of the loco-
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motives by one ounce, woul.d not increase the running time of passenger or
freight trains by one minute, and would not increase the operating expenses

-by--one-doliar=on- the contrary,-they-wonld ; by decreasing tho--cost-of- con=--
struction, reduce the fixed charges and so improve the commercial effective-
ness of the road.

" If the result to be arrived at by the construction of the Transcon-
Linental was to provide a meâns of handling traffic between the east-and the
west and vice versa at lowest cost, the use of momentum grades would cer-
tainly be a means to this end, spd would be an improvement in the standard -
of efficiency of the road . They would certainly reduce the total cost of
handling and so tend to permit of lower freight rates."

The following engineers, who, excepting Mr. Tye, have been, many of them,
for years employed in their professional capacity in the construction of the railway,
testified strongly in favor of the use of momentum grades, some of them had recom-
mended them and all were of opiriion that they should have been and could
have been used without in any way loweriug the standard or iznpairing
the usefulness of the road ; W. F. Tye, Consulting Engineer, and late Chief
Engineer of the Canadian Pacific Railway ; Gordon Grant, Chief Engineer of the
National Transcontinental Railway ; (1. L. Mattice, Assistant District Engineer,
District C . D. ; H. M. Balkam, District Engineer of District C.D. ; R. R. Holland,
Division Engineer, District C .D. ; A. N. Molesworth, ' late District Engineer,
District C .D . ; C. 0. Foss, District Engineer, District A . ; J. W. Porter, Assistant
District. Engineer, District B . ; Duncan MacPherson, Assistant to Chairman, Trans-
continental Railway ; A. E. Doucet, District Engineer, District B .

Mr. Lumsden had no experience with momentum grades, as their use had only
become imperative since the adoption by railways of low rates of gradient .

Had the Commission included among its members gentlemen who had had
experience in modern railway construction and operation, we have no doubt but
that the Commission would not have forbidden but, on the contrary, would have,
encouraged, the'nse of momentum grades, and we entirely agree with Mr. Tye when
he says (p. 46$) :-

"If momentum will be used by the operating officials in any event
(and it is undoubtedly used on practically every road in the continent) it
seems silly not to apply the theory in a scientific manner on construction and
take advantage of the undoubtedly large saving in construction expenses ."

The cost which covers the excavation of the cuttings and the formation of
embankments, amounted to approximately $62,000,000 by December 31st, 1912,
and we conclude that at'east ten pe- cent of the sum, namely, $6,200,000 was lost
to the country by reason of the neglect to use momentum grades .

ALIQNMENT.

The instructions to engineers limited the curvature to six degrees-and also
limited the minimum length of tangent to 300 feet . (See Exhibit No . 1 . )

These bard and fast rules applied in the location of a railway 1800 miles in
length had the effect of increasing to a very great extent the cost of constriction .

We find that in expensive locations on railways of this character, curves up to
ten degrees without tangente between spirals is good practice .

On District B in the 200 miles west of the Quebec Bridge, an additional ex-
penditure of about $602,000 .00 was undertaken in keeping within the limits pre-
scribed by these rules. This mileage is- about one-quarter of the rough country
through which the railway was built, and we estimate that on the entire railway
at least $2,400,000.00 has been expended in maintaining this light curvature align-
ment, which Mr. W. F. Tye, C.E., says is of " absolutely no value wi .atever ".
We quote here from evidence given by Mr . W. F. Tye :
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Q. Would you have recommended a modification in this original
instruction concerning a maximum degree of curvature?-A . The rule is
a reasonabl e one to be included in the general instructions, but it should
Ifo-~é bbeen modifiéd-bÿ -A-"circulai tô-thë-efféet thit where the-usé c,f cnrv ;.e ----
sharper than six degrees would result in a large saving,,aurveys should be
made and detailed estimates submitted showing the amount of such saving .
No curves sharper than six degrees to be used without the express sanction
of the Chief Engineer- in each case.

Q . Would any large saving have been effected had this latitude been
given in the construction of the railway?-A . There cannot be any doubt
that in rough crooked country this rule rigidly adhered to especially in
connection with the rule making the minimum length of tangent between
the ends of easement curves 300 feet, must have resulted in tremondous
expenditures that are of absolutely no value whatever .

And further in connection with these rules and particularly as regards the
rule limiting the length of tangents, Mr . Tye says :

A. Such a rule is decidedly expensive on construction in a rough
crooked country, such as is much of the country traversed by the Trans-
continental. I have been trying mentally to apply it to rnme of the rough
country through which I have located railways and I confess the thought
appalls me. I am certain many many millions must have been spent in thio
way to produce results that are absolutely valueless or to speak more
correctly are worse than valueless.

The District Engineers on Districts A, B, and r, have also pointed out to this
Commission that the restrictions with respect to the curvature had the effect of
increasing the cost of the railway in their respective territories, and as engineers
would recommend greater latitude where rough country is encountered .

STANDARD WOODEN BRIDGES, EMBANKMENTS, STEEL
AND CONCRETE BRIDGES .

In the construction of a railway, depressions in the surface of the ground
which are lower than the intended grade line of the railway are either crossed by
bridges of some kind or fillings called "embankments" of earth, rock or sand .

Bridges are either wooden trestles or steel and concrete structures of various
kinds. There are, of course, many places in a long railway where it is not neces-
sary to construct bridges across the depressions, as the object of the permanent
bridge is to provide an opening for the passage of water or roads under the railway,
and in these places the depressions are crossed by " embankmenta ", sometimes
many thousand feet in length .

If there are any adjacent high places through which the road is cut, the
material taken from these excavations is used so far as it will go to form theae'
embankments . Where there is not sufficient material obtainable from the excava-
tions on either side of the depression, and material to form the embankmente has
to be brought from a pit or elsewhere, it is called "bbrrowed material'b and if it is
brought from such a distance as tomake it necessary to carry it to the place by
train, it is called "train hauled filling ."

Where the material hauled by train is "common excavation", that is earth
and sand, it is called " train hauled filling" simply ; where the material so hauled
is loose rock or solid rock, it is called "classified train haul" .
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The contractor agreeing to take out excavation must necessarily carry it a
certain distance and on this railway, where he carried it for 500 feet or less, the
carriage was included in the priçe_per yarü for eacavating,_anhe_was_paid_where
he transports it by men or teams one cent per cubic yard for haul for each additional
100 feet or less, whieh he carried it . The first 500 feet is called the "free haul " .

Where deep depressions are to be filled with material hauled by train from
some distant source, "temporary taestles" of rough material are first thrown across
them, just strong enough to carry loaded trains, which are then run on to the
trestle and the earth unloaded from the train until the depression is filled, and the
trestle is left buried in the embankment .

In the original construction of all modern railroads, standard wooden trestles
have, on account of the present and ultimate énormous saving effected by theiv
use, been invariably installed instead of train hauled embankments, or steel or
concrete bridges, it being well recognized that after the railway is completed train
hauled embankments to replace these trestles can be made at less than half the
cost which would have been incurred by making them during construction, and that
generally steel structures are not only unbecessary during the first few years of the
railway's operation, but that after construction is completed and the railway is
equipped and in operation, they can be more cheaply hauled to the site and more
economically installed .

Further where local conditions are unknown many mistakes are bound to be
made respecting the size of openings and reliability of foundations for heavy struc-
tures, and sinkholes, slides and-washouts levelop which ignorance of local condi-
tions made it impossible for the engineers to anticipate . Where trestles are used
engineers have time to become familiar with the country . The railway itself drains
the ground before loading the line with heavy structures . Already on this line where
the structures, are put in they have had to be renewed more than once by reason of
sinkholes, -washouts and other misfortunes which would have been avoidable with
the knowledge gained by experience.

The Commission was well aware before it decided to make embankments with
" train haulèd filling " that the cost per cubic yard would be more than double
during the construction- that what that cost would be if made after the railroad
was completed, and we find that it was originally intended to construct wooden
trestles instead of permanent concrete and steel structures and instead of embank-
ments over depressions in the roadbed that could not have been filled with material
from the adjoining cuttings or with borrow •within short haul .

The Minister of Finance, in discussing in the House of Commons the policy
of construction to be followed on the Transcontinental Railway says : (Hansard,
Aug. 12th, 1903, page 8574 . )

"Now we know that in the construction of a road, in the anBiety to
get a railroad built some things are done which may be regarded almost of a
temporary charact,er. In one place, you put in a trestle, which five or six
years later you will fill up and make a permanent road . In another place,
you put in a small wooden bridge ; in time, when it commences to weaken,
you put in a steel structure, and so on . The road is not finished when its
nominal completion takes place but it may be finished as time progresses ."

And-onthe same page :
"We will give them a completed road as far as any new road can be

made so, but as years roll on, if the Government be in the same position as
the landlord to whom I referred, desired to make embankmente on the road,
if they desfivd, having regard .to the permanence of the road to take out a
wooden bridge and put in a steel structure, if they desired to 811 up a trestle
or do one of the many things which hon . gentlemen opposite, who are fami-
liar with railways, will understand better than I do, then the Government
will have the right to do that in the way of betterment."
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Thé first grading contracta (Nos. 9 and 10, Quebec Bridge and westerly 1G0
miles, Hogan & Macdonell, and No. 21, Peninsula Crossing to Winnipeg, J . D.
McArthur) contained no item in the schedule of prices for train hauled filling of
any description,_ nor was any yarda~e of this material included in thl; eY_____
Enginer's esli nte ôf quantities on these ocntracta . (See Exhibit No. 20. )

Before these contracts were let Dir: Lumsden advised the Commission that it
should be made clear to the contractors that they would not be paid anything above
the pricc% fixed for common excavation for any kind of train hauled fi lling or tem-
porary trestles . Mr . Lumaden's correspondence with the Commission and the
Grand Trunk Pacifie Railway put it beyond controversy that it was originally
intended to use standard trestles instead of train hauled filling. Mr. Schreiber,
who made the original estimate, intended to use wooden trestles ; Mr. Fielding, in
his explanations to Parliament, contemplated them ; the Grand Trunk' Pacific Rail-
way Company not only approved of wooden trestles which it used thro:.ighout its
own road west of Winnipeg and on the Fort William Branch, but by a formal
resolution of its Board ag reed that when they were worn out it would replace them
by embankments at a cost not to exceed 25 cents per cubic yard, for train hauled
filling, which was less than one-half the price paid by the Commission . (See Exhibit
No. 21 . )

The correspondence and the evidence, therefore, indubitably show what was the
intention as regards this feature of construction, and we have endeavored to find a
reason why this so sensible and economical principle was abandoned. There is no
official record of exactly when the Commission abandoned standard wooden trestles ;
it seems to have slowly drifted f rom or to have forgotten its original intention, as
appears by what fo llows :

In a letter dated 9th June, 1906, from Mr. A. E. Hodgins, District Engineer,
to the Chief Engineer, the firsf signs of the coming change appear :

"Mr. McArthur has raised the question who wi ll gay for temporary
trestles if train hauled filling is ordered in heavy fills . He is very anxious
to do train filling west of the C.P .R . crossing in place of permanent trestles .
He has not put in any price for temporary trestles and claims that his price
per cubic yard for train filling does not include anything but the loading
and offloading material for banks from flat cars."

As before stated, Mr. McArthur's contract did not provide for train hauled
filling, and he is evidently referring to Item 74 in the Schedule (Train Hauled
Surfacing), which is the gravel used for finishing the grade around the ties, and
for which he was paid 30 cta. per cubic yard. Mr. Lumsden, in his reply, points
out that :

" It was not the intention that the present contractor should be called
upon to make very heavy fills, the material for which would have to be
hauled by train, but that he should put in standard trestles in such places .
Of course, if the contractor prefers to make up a fill by train-hauled filling,
rather than put in the standard trestle, he can do so with your approval,
and in such cases he must provide thenecessary temporary trestle at his own
cost (except under clause 17, headed temporary bridges or haulway) :'
Letter dated June 12th, 1906 . .

On November ath, 1906, Mr. A. E . Doucet, District Engineer at Quebec, wrotethat Mr. M. P. Davis was asking him for bills for timber for wooden trestles at
eight locations mentioned in the letter, and points out that to give this information
opens up the question of temporary trestles and train hauled material, conoerning
which no decision had as yet been come to, and argues that, as train hauled filling
had not been provided for in the contract, they were at the contractors' mercy, and
should-have to make the best of a bad bargain .

Some verbal discussion appears to have then taken place between them, because
on November 12, Mr . Doucet enclosed a letter from Mr. Davis, asking Mr. Lums-
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den to make a price for train hauled filling, and in his reply of December 4, the
Chief Engineer says that in his opinion if the present contractors were allowed an
addition to their ordinary earthwork price (21 cents per cubic yard) of 15 cents
per yard on all train hauled material to make embankments (QtherAhan_ballast) ,

-with-au addition of one- cént per ÿard- per mile for haul over five miles, such an
arrangement would be a fair and equitable one between the contractors and the
Commissioners, .for train hauled filling hauled by train for a distance over 2,000
feet.

Mr. Lumaden now appears to have lost sightof the fact that he had laid down
a policy of constructing standard trestles where large fills were encountered . The
contractors, apparently assuming that they were in the comfortable position spoken
of by Mr. Doucet of having the Commission at their mercy, promptly refused this
offer and claimed that they were entitled to be paid, unless a special price were
made, common excavation price, plus one cent per 100 feet overhaul, and as some
of this material had to be brought foui or five miles, it put up the price to perhaps
$2 .50 per yard. Of course, this contentionwas entirely wrong, as the 100 feet over-
haul clause only applied to material which was hauled by teams and men and not
by train .

Mr. Lixmsden, in his evidence, told this Commission that on the 14th of
December preceding, at a meeting in Quebec, with Messrs . Davis Bros., Macdonell
and O'Brien, the Chairman, Mr. Doucet, Messrs . Wood and Armstrong, the Grand
Trunk Pacific supervising engineers, he eventually consented to a price of 55 cents
per cubic yard, which in his opinion, "is a very good one" (p . 404) .

With the apprôval of this price for train hauled filling, the contractors were
furnished with an excellent money making substitute for woodr..n,trestles. In the
meantime, difficulties had arisen on Mr. J. D. McArthur's Contract, No. 21, in eon-
nection with the scarcity of material for constructinp embankments, and the result
of the correspondence between Mr . McArthur, the District Engineer and the Chief
Engineer, was the submission of a price by Mr . McArthur of 52 cents per cubic yard
for train hauled filling, including temporary trestles, which offer was' approved by
the Commissioners on May 27, 1907.

After these arrangements had been made with the early contractors, the speci-
fications were revised by the insertion of clause 224X, which covers train hauled
filling, so that in all the grading contracts, other than 9, 10 and 21, this item was
tendered upon by the contractors and prices fixed before the contract was awarded,
and we thenceforward hear no more of wooden trestles .

An estimate bas been compiled (see Exhibit No. 22) .showing the saving which
might have been effected by thé construction of wooden trestles instead of embank-
ments and permanent openings at 150 locations between Moncton and Winnipeg .
The costs of the embankments and permanent structures have been supplied by the
district engineers of the Transcontinental Railway . Likewise the estimated cost of
constructing wooden trestles at these locations has been figured by these engineers, the
contract price for this work being used, except in two instances, where the price
for lumber in trestles ran from $80 to $90 per thousand feet board measure . On
these two c6ntracts, the estimated cost of the trestles has been arrived at by usin g

-a price of $50 per thousand feet for lumber, which is considered a fair and reason-
able price for this class of work, and is in excess of the contract price for lumber in
trestles on some other contracts . The life of the wooden structures has been
assumed to be only seven years, though as a fact it is really much longer, and con-
sequently the amount we show to have been saved is considerably legs than would
have actually resulted .

In the columns covering-the estimated cost of the fill and structure, if under-
taken in 7 years the train filling has been figured at 25 ete . per cubic yard, which
is the sum for which the Grand Trunl$ Pacific Railway Company offered to do the
work in the event of the Commissioners deciding to construct wooden trestles.
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The cost of the mason .y structures has been reduced to 80 per cent of what they
did cost to construct at the existing contract prices, for the reason that the pricw
at which this concrete work was sublet by the main contractors provided for them
profits in excess of 20 per cent, and in seven years time when the Transcontinental
Railway would be in operation and easily accessible at all-points; this wërk could
be undertaken and completed at the prices paid the subcontractors, thereby
eliminating the heavy profit-taking which added so much to the cost of this work.

The Act, under which the Transcontinental Railway is being constructed,
provides that the rate of interest to be paid on any loan to be raised for this work
shall not exceed 3j per cent per annum . The records show that Canadian Govern-
ment 31 per cent bonds harebrought on the market from 90 per cent to 95 per cent
of par value. This feature increaees the interest charged to approximately 3 .8
per cent, so that a 4 per cent charge has been used in this statement as being the
nearest figure to the actual cost to the country in interest charges on the amounts

-- - égpénded ôù permanént"strüctitres and embankments.
By reference to Exhibit No . 22 it will be seen that at the end of-seven-years,

had Rooden trestles been constructed at these 1 50 locations, the,saving would have
been $6,967,284 .00, and if the Government had then decided to put in steel
and concrete bridges and embankmenta in place of these trestles the work could
have been done for $3,534,701 .00 less than it actually cost and after deducting
from this the cost of the original wooden trestles there would have been an ultimate
saving of $2,947,227 .00. It is estimated that the completion of the road has been
delayed several seasons by not installing wooden trestles, resulting in a loss of
interest amou.iting to over $1,000,000.00 .

A detailed statement has been compiled showing the additional expense in-
curred owing to slips, slides, subsidencies and washoutG where heavy embankments
were used to convey the railway over soft muskegs, silt and soft clay deposits. The
total cost of repairing these nmbankments was $1,376,910 .43 . Many of the loca-
tions where the additional money has been expended are included in the "Wooden
Trestle" statement above referred to, and the cost of the fills as shown is thereby
increased, for had these treacherous places been crossed by means of trestle bridges
supported on piles, the engineërs would have had eight or ten years to study the
conditions and provide drainage, and in many cases the drainage and clearing
would have dried out and hardened the surface of the ground sufficiently to carry
the embankments without the subsidencies, slips and slides which have occurred
and which have caused this aUûitional cost .

It may be argued that the fire risk in connection with the wooden trestles in
a new country was sufficient to justify the enormous expenditure necessary on
account of their omission . The answer to this is, that the fire risk could have been
reduced on this railway in the same manner as on the Grand Trunk Pacifie Railway
and other Canadian linos by clearing the combustible material in the vicinity of
the bridge for such a distance as to make communication from forest fires to the
structure itself impossible, and from oth .,.•-causes by watchmen, water supply and
fire resistant paint, as provided in the instructions of the Board of ,Railway Com-
missioners .

By reference to the contract with the f3randTrunk Pacific Railway, it will be
found that trestle repairs and protection against fire and renewals on account of
fire come within the cost of maintenance to be borne wholly by it, so that their
maintenance does not -figure in their ultimate cost to the Qovernment .

It has been intimated to us that the Commission had no option under the
statute creating it and authorizing the construction of this road . In other words
they were in duty bound quite irrespective of cost to delivér to the Gr-x4 Trank
Pacific Railway Company a railway completèd in every respect . There is no pro-
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vision-of the statutes which requires or authorizes the Commission to make any
unreasonable or unnecessary expenditure in the construction of this road . They
were given a free hand and could not have been criticized had they proceeded alonglines followed by prudent railway companies constructing high class roads who
recognize cost as an element to be respected, and they . cannot point to any railway
in Canada or to any similar undertaking in the United States as a justification for
their enormous expenditure on embankments and permanent bridges . A com-pleted railway means to any reasonable person one over which traffic may be safely
and advantageously carried, and cannot mean one on which all conceivable capital
expenditurc has been made because in the wider meaning of the term railways are
never completed.

In our investigation we do not ünd that the question of economy in the matter
of construction of wooden bridges was ever seriously discussed' between the Com-
mission and its officers, and we do flnd that when it wa_sunderstoodby_the-engineers
in- the -fleld- that-all-fitlé sTiôuId-bé completPd at once they found it neceaaary to
borrow large quantities of rock with w,`iich to complete these f;lls, as shown in the
statements covering overbreak and rock borrow, this, material costing the country
four times what filling would have cost later had the policy of wooden trestles beenadopted . (See exhibits 18 and 23 . )

The construction of embankments opened wide the gate of rEckiestness in over-
break. If wooden trestles had been used where the material within the prescribed
slope lines in cuttings was insufficient the contractors would have had no profitable
way of disposing of the enormous quantities of rock which they unnecessarily took
out over hundreds of miles, of the line, and so would have Leen careful to remove
the least possible.

Had wooden trestles been used undoubtedly a further saving would have been
made in the cost of culverts and bridges, over water courses because thèir size had
to be determined before the engineers had any reliable knowledge of the height to
which the water from year to year might T 'se in the streams, so they in the interests
of safety constructed the openings of a larger size than ten years of experience
might have shown to be necessary .

While it is not pose_ble to prophesy what might have been the saving under
this head., it is certain that a few years experience and knowledge of the country
woui : have shown that smaller and more economical structures would be used in
many places.

Had the locating #,,noineere been instructed that the use of wooden trestle
bridges was contemplated, it would have influenced their location in such a manner
as to reduce the amount of material excavated from the adjoining cuttings, that
is, inetead of endeavoring to make their cute and fills balance, they would have
located the line in the most economical manner .

As an example of the enornious profits realized by the contractvrs upon the
item for train hauled 1411ing it is pointed out that Contract No. 7, the main r.on-tractors M. P. & J. T. Davis sublet this work for .28 cents per cubic yard and
receivsd 40 cents per cubic yard•from the G}overnment . At these prices the quan-
tities bzkndled would give them a profit of over $225,000 on this item alone. Simi-larly on Contract No. 8, where they received 45 cents per cubic yard, and the
returns here would indicate a profit of $432,000 .

The total yardage of train hauled filling paid for on the Transcontinental
Railway up to Demmber 31st, 1912, was 25,958,180 cubic yards, which cost at the
contractors' prices for this work $13,537,924.68.

This material has been used in the construction of embanlmiente, where it
was found impossible tc procure suifl,;ient material from the adjoining cuttings .
The locations dealt with in the trestle statement account for about 13,000,000 yards
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and the balance of this train hauled filling has been generally used in bringing
shallow embankmente up to the grade line and for widening embankments to the
width Uled for by the specifications . We have been told that a great deal of
nnnecessary material went into the construction of this road .

In view of the fact that the train. hauled filling was proving such a heavy
expenditure the Commissioners should have taken steps to ensure that the grade
line be kept as low as possible, sags introduced in heavy fills and embankments
only widened to what was necessary to make them safe for traffic, and in doing this
they would have been following Mr. Fielding's intentions as regards the construc-
tion of the road, and the practice of all responsible railway companies whose
object is the economical construction of a high class efficient railway. Had the
work been undertaken in this manner and finally completed at the Grand Trunk
Pacifie Railway Company's rate of twenty-five cents per cubic yard (at which rate
they offered to fill wooden trestles) the country would have saved in contractors '
profits alone the aussi of $3,250,000 .00 .

BUILDINGS.

The following buildings erected on the Transcontinental Railway have beel t
constructed according to the designs supplied by the Grand Trunk Pacific Railway
Company (p. 415) : Engine houses and machine shops, coaling plants, sand houses,
trainmen's rest houses, store and oil houses, ice houses, freight sheds, way stations,
divisional point stations, section houses, section tool houses, water tanks .

Of these buildings, the engine houses, section houses and water tanks were
included in the general grading contracts, and separate contracta were let for the
other structures .

Engine Houses.

There are i ixteen divisional points on the Transcontinenlal Railway, between
Moncton and Transcona, and including these two pointa . The following st<t+ement
supplied by Mr. W. J . Press, Mechanical Engineer of the :National Transcon-
tinental. Railway, shows the location and through mileage of each divisional poin t
with the capacity of the engine house to be erected, together with the estimate d
cost :

Eattmated cost
Through ( including heating

District. mileage. Location. Number of stalle. but not boilere) .
"A 1.0 Moncton 12 stalls and machine ahop. . . . . $100,000

117 .6 Napadogan 12 stalls and machine shon . . . . . 110,000
980 .0 Edmundston 12 stalls and machine ahop . . . . . 100,00 0

.13" 866.4 Laurier 12 stalls without shop . . . . . . . . . 90,000
460.4 Quebec 12 stalls without ahop . . . . . . . . . 110,000
686.9 Fitzpatrlck 12 stalls . . . . . . . . . . . . . . . . . . . . . 90,000
706.8 Parent 12 stalls and machine ehop . . . . . 110,000
808 .8 Doucet 12 stalls . . . . . . . . . . . . . . . . . . . . . 100,000

C " 916.7 O'Brien 12 stalls . . . . . . . . . . . . . . . . . . . . . 9 .1.000
" 1) " 1028 .8 Cochrane 12 stalls and machine 9hop . . . . . 110,000

1167.8 Hearst 12 stalls . . . . . . . . . . . . . . . . . . . . . " 100,000
1282 .8 Grant 12 stalls and machine shop . . . . . 120,000
1418 .2 Armstrong 12 stalls . . . . . . . . . . . . . . . . . . . . . 96,000

(Including heat-
tng apparatua
and boilers.~

1652 .1 Graham 18 stalls and machine e'aop . . . . . $205 .000
1675 .8 Reddit 18 stalls . . . . . . . . . . . . . . . . . . . . . 95,000
1800 .0 Transcona 24 stalls . . . . . . . . . . . . . . . . . . . . . 185,000

Total estimated cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .i1,786,000



District B, Residency 14, Mileage 29 .8 . Assembled Rock . Page 68 .



District A, Mileage 46 .0. Portion of Coal Creek 'Ail, Looking Eas:. Page 96 .
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In the standard forms of tender and contract covering the general contracts,
the construction of engine houses is included as part of the work to be performed
by the contractor. (See Exhibit 10.) ---

That is each grading includes the construction of the engine houses which
may be located within its particular mileage .

The items, however, in the contràat schedule, do not cover the various classes of
work which it is necessary ;o pay for in the construction of an engine house, and
those which are common to both classes of work are so defined in the general con-
tract as to'make them inapplicable to engine ho•-se construction . For instance,
lumber in the general contract is allotted to trestles, culverts, cofferdams, and plank
in highway crossings, and the various mixtures of concrete are specified !or cul-
verte, bridge abutments, and walls of buildings . (1-4-8), which-latter mixture is too
poor to be considered in first class çonstruction of any nature. There are only two
items in the general contract which might have been used in the engine house
schedule, and these are Item 60, concrete 1-3-5, including forms and Item tï1, con-
crete 1-3-6, ineluding forms. Theuse of these mizturea of concrete is not tied
down to any particular form of conetrnction . The Commissioners of the Trans-
continental Railway took the view that as these buildings were included in the
definition of the work to be performed by the general contractors, that it was e'sscn-
tial for the work to be awarded accordingly . It became necessary, therefore, to
arrange with the various contractors a eched_ule-of .prices- covering -the work to be
tmdértnken ;--and ~in-dôïn~r so the Commission occupied the unfortunate position of
having awarded a contract for the work with no mention made of price or cost . --

Some of the rates contained in thesè schedules submitted by the contracts and
approved by the Commissioners are very high, viz ; concrete at seventeen dollars
per cubic yard, which Mr. Monsarrat considers should have been amply paid for at
twelve dollars ; brickwork, thirty-four dollars, forty and forty-four dollars per thou-
snnd ; and lumber at seventy and seventy-three dollRrs, per thousand feet board
measure.

In order to arrive at a conclusion as to whether these high prices were justi-
fied by the distance and isolation from mercantile centres of the locations where
these buildings have been erected, the Commission secured the services of Mr .
Thomas Tompkins, building contractor of Ottawa, to invstigate and report on the
general contractors, together with a section of main line grading tnrough
r.articularly from the contractor's point of view .

Mr. Tompkins' report is as follows :

"Ottawa, November 25, 1912 .

" The Transcontinental
Investigation Commission .

Ottawa, Ont .

" Dear Sir,-

"Acting on your instructions of September 20, I visited Transama,
Reddit, Graham and Cochrane, all divisional points on the National Trans-
continental Railway, and made a practical study of engine honse construction,
costs and _conditions at these locations. I now beg to hand you a report
dealing with Graham engine house, boiler room and machine shop, as being
a representative eaample of the manner in•which the wÔrk is being done.

" This contract was let to Messrs. O'Brien, Fowler & McDougall Bros .,
general contractors, together with a section of main line grading tlirongh
Graham .

123 .--8
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"According to the final estimate for this work at the prices contained
in the approved schedule, the entire structure, engine house, machine shop,-
fan room and boiler room, has cost $203,911 .78 .

The construction of this buildin ; was sublet by the main contractors to
Messrs . Farlinger and MeDonald,_sub-contractor$, atprices which-show a
clear profit for the main contractors of $50,446 .19, without doing any work.
This profit was nearly all made in the concrete work for which the main con-
tractors received $17 .00 per cu .-yd . and the subcontractors $10.00, the total
cost of the concrete in this building being $90,191 .

"Messrs. O'Brien, Fowler & McDougall supplied the cement necessary
for this concrete work to the bubcontractors at a rate of $3 .00 per barrel .
This cement cost the general contractore $1.10 per barrel at Fort William
and with the addition of freight charges to 4raham and an allowance for
handling, the cost to Messrs. O'Brien, Fowler & McDougall at Graham was
$1 .75 per barrel, so that in addition to the profits already referred to, the
main contractors had a profit on cement of $1 .25 per barrel which amounted
to $7,500.00 on the whole transaction, and this added t,- the profits referred
to shows Messrs . O'Brien, Fowler & McDougall as bei,,g $57,946 .19 to the
good .

" In order to arrive at the profits which the subcontractors were enabled
to make at their prices, I have prepared an estimate of the net cost of each
item included in the construction of the building, the prices being based
on cost at Fort William with full allowances for freight charges from there
to Graham .

"I find that the net cost of this building was $96,202 .59 which leaves
the subcontractors a profit of $57,263.00, so that oi the $203,911 .78 which
was the cost to the Transcontinental Railway, some $115,209.19 was con-tractors' profits .

"Attached herewith is the detailed esümate r@ferred to which shows
the amount paid to each of the contractors together with the net cost of the
building ."

'Tours truly,

"THO MAS TOMPKINS . "

Mr. Tompkins' report, as regards the large profits made possible by the high
prices paid by the Commissioners, is confirmed by the evidence given by Mr. A .McDougall (p . 550) .

The Commission have endeavoured in various ways to determine what is a
just and fair price for these buildings and what their cost would have been had
the contract for their erection been open to ordinary competition .

A further report from Mr . Tompkins, based on the Canadian Pacific Railway
Company's standard design which reads as follows :®

-Ir
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"The . Transcontinental Railway
Investigat:ng Commission,

Ottawe, Ont.

"Dear Sir :--

"I beg to acknowledge receipt of plana of the Canadian Yaei$o $ail-
way Compnny's standsrd engine house .

"Aa rtqueated, I have made a atudy of these plana and also of a C .P .R .
engine houae constructed to theeé plans, and beg to submit the following:

Thia design appears te be complete in evtery detail' end I am wellacquainted with 14 having ; onetructed aimilar housea for the Canadian
Pacific Railway at va rious points on their system .

"I have prepared an estimate of the coat of constructing an engine
house of this design at each of the divisional points on the Transcontinental
Railway, of the same capacity as regards engine accommodation, and boiler
and machine equipment as provided for in the program arranged by the
Transcontinental Railway Commissioners.

"This cost is based on my personal knowledge and experience in doing
this character of work and full allowancenas_beenmade .for. all-f,.•eight-charges, etc., incidental to the construction of this building at isrlated
points .

"To this cost has been added an item of 15 per cent as a fair and ja ;, tprofit to the contractor and which is generally in excess of what my ex-
perience tells me any contractor may cxpect on work which is obtained in
open competition .

"The following would be the total cost of each of the points enumer-ated, based on the Canadian Pacific Railway Company's deaign :

Location. Num..er of stalls. Estimated cost.
Moncton . . . . . . . . . . . . . . 12 stall and machine ahop . . . . . . . . . . . . . . . $ 62,000 .00Napadogan . . . . . . . . . . . . 12 stall and machine shop . . . . . . . . . . . . . . . 62,000.00I :drpundston . . . . . . . . . . 12 ataïl and machine shop . . . . . . . . . . . . . . . 62,000 .00Laurier . . . . . . . . . . . . . . . 12 stall and machlne_shop . . . . . . . . . . . ., .,---- --- 63,000 :00- -üébec .. .

: : . . . . . . . . . . . . 12 stall and machine ahoN . . . . . . . . . . . . . . . 82,000.00Fitzpatrick . . . . . . . . . . . . 12 stall . . . . . . . .
Parent . . . . . . . . . . . . . . . . 12 stall and machine shop .

. ' 63,000.00
•••••••• .•• . .o JO'Brien . . . . . . . . . . 12 str.a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6263,,o0

0000 .00
. . . . .

Doucet . . . . . . . . . . . . . . 1 2 stall . .s . . . . . . . . . .. 63,000.00.
Cochrane . . . . . . . . . ., . 18 stall and machine shop . . . . . . . . . . . . . . . 76,000.00Hearst . . . . . . . . . . . . . . . 12 stall . . . . . . . . . . . . . . . . . . . . . . . . . . . .

."'•' 63,000 .00Grant . . . . . . . . . 12 stall and machine shop . . . . . . . . . . . . . . . 62,000.00Armstrong . . . . . . . . . . . 12 stall . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 .000 .00Graham . . . . . . . . . . . . . 12 stall and machine shop . . . . . . . . . . . . . . . 76,000 .00Reddit . . . . . . . . . . . . . . . 12 stall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,000 .00Transcona . . . . . . . . . . . 24 stall . . . . . . . . . . . . . . ••••• ••••••••••••• 98,000 .0 0

0911000 .00

"I find that these sums mentioned above are over 33 per cent in excess
of what these buildings have cost at points on the Canadian Pacific Railway
along the north shore of Lake Superior .

"Yours truly,
"THOMAS TOMPKINS."
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indicates that by the inclusion of the items for engine houses in the general con-
tracts, without insuring any protection to the country as regards the cost of the
buildings, the Transcontinental Railway has become involved in a series of agree-
ments which have increased the cost of these buildings, urinoce6sarily, about
$759,000.00, the greater portion of which is contractora' profits .

Mr. J. M. R. Fairbairn, Assistant Chief Engineer of the Canadian Pacific
Railway, has supplied the Commission with a statement showing the coet of theae
buildings on that railway, and from the figures submitted we find that for a twelve
stall engine house with machine shop, which on the Transcontinental Railway
costs from $96,000 .00 to $110,000.00, the Canadian Pacifie Railway have been
paying from $49,000 .00 to $50,000.00, so that we have no hesitation in accepting
the estimated figures in Mr . Tompkins' report as being not only sufficient for the
work, but liberal .

At O'Brien, the first divisional point east of Cochrane, thu engine house has
not yet been erected, and the Grand Trunk Pacifie Railway, who hold the contract,
No. 14, having released the Commissioners from this feature of their contract,
tenders for t1e construction of a twelve stall engine house were advertised for on
March 22, of last year . V., lump sum tenders received a`1d the amount at wh ;ch
the contrmt has been awarded, namely, $59,189 .44, is about 30 per cent leae than
the estimated cost of this ctructure under the original ecltedule of prices for this
work, and illustrates most forcibly the serious losses whinh result from the handling
of contract work of this character by inexperienced o8îcisls,

(Joaliny Plants .

The following list shows the location, design and contract price of the coaling
plants, either complete or in the course of erection :

Tranacona . . . . . . . . . . .• . 1,000 ton coatmg trestle . . . . . . . . . . . . . . . . . . . . . . . . . . . $26,814 .00
Reddit . . . . . . . . . . . . . . . . 1,000 ton coaling trestle . . . . . . . . . . . . . . . . . . . . . . . . . . 27,000 .00
Graham . . . . . . . . . . . . . . . 1,000 ton coaling trestle . . . . . . . . . . . . . . . . . . . . . . . . . . 87,000 .00
Armstrong . . . . . . . . . . . . 200 ton mechanical plant with sand houae . . . . . . . 18,000.00
Grant . . . . . . . . . . . . . . . . . 200 ton mechanical plant with sand house . . . . . . . 17,959.00
Hearst . . . . . . . . . . . . . . . . 200 ton mechanical plant with sand house . . . . . . . 17,927.00
Co~hrane . . . . . . . . . . . . . 1,000 ton coaling station with and house . . . ., . . . . tÉ,400.00
FJdmundston . . . . . . . . . . 200 ton mechanical plant with eund house . . . . . . 18,847.00
Napadogan . . . . . . . . . . . . 200 ton mechanical plant with sand house . . . . . . . 18,866 .00
Moncton . . . . . . . . . . . . . . 200 ton mechanical plant with sand house . . . . . . . . 18,886,0 0

The other divisional points, Laurier, Queoec, k itzpatrick, Parent and Doucet,
when complete will be provided with coaling planta .

Trainmen's rest houses, or what are more familiarly known to the railway
employees as bunk houses, have been contracted for at the fillowing points at the
vârious rates ehown :

Napadogan - . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1400.00
Edinundaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,990 .00
Monk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,820 .00
St. Foye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,660.0
F ltzpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,876 .00
Parent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,096 .00
Cochrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,290 .00
Hearst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 11 00 .00
Orant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,040 .00
Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,040 .00
Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i1,290 .0o
Reddit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . _ 11.290 .00
Transcona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,290 .00

s

=180,671 .00
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. Store and Oil .;Iouse .
Reddi t :

Concrete and brick_building 47 it . 9 in. by20 it . 2 in, _with_oatension_oil
va~~t, Cost" $7,200 . 00: - -
Muskoka :

Concrete and frame building, 30 ft . by 30 ft. Cost $3,500 .00.
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The Or,aad Trunk Pacific design, for this structure shows a tRo-storoy
building with a deep basement extending the entire length and width of the
building.

Without going into the detail of design or construction of the other buildings
coming under the head of "Terminal structures" the Commission are desirous of
pointing out the seriou$ increase in oost . pf thaae items on the Transcontinental,
as compared with the Canadian Pacific Railway .

In order to arrive at a fair comparison, the Commission requested Mr . J. M.
R. Fairbairn, Assistant, Ohief Engineer of the Canadian Pacifie Railway, to supply
them with details and cost of the terminal and other buildings erected at the
divisio:ial point at Muskoka on the main line of the Canad:an Pacific Railway
between Toronto and Winnipeg. -

Muskoka was eelected is representing similar conditions to those whi~h exist
on the" Transcontinental Railway .

It is a modern railway divisional point on a low grade line (0 .3 per cent) . It
if in an unsettled part of the country, and, in fact from,every viewpoint, re-
presenta, as nearly as p^ssible, the conditions to be met with at such a divisional
point as Reddit on the Transcontinental Railway, between Winnipeg and Superior
Junction .

In the following comparison, between the equipment, accommadation and cost
at these points, the date and flgures in connection with Muskoka are taken from
the statement submitted by Mr . Fairbairn, and the information regarding Reddit
from the records and contracts of the Transcontinental Railway .

Engine Housea.

This is a 1 2 stall brick building with boiler room, but no machine shop .
Coet $95,000.00.

Muakoka :
Concrete building . 8 stalls with machine shop and boiler room, 47 ft . by 63

it. Cost $36,000 .00.

Reddit :

Reddit :
aoalin ;l Plant .

- --- --1,000 ton coaling trestlé. Coat $27,000 .00 .
Muekoka :

Two pocket, 80 ton mechanical coaling plant, with sand honse. Cost $8,000 .00.

Station Buildings.

11

Reddit :
One Standard No. 1 Stal+on. 24 it. by 68 it., containing on the ground

floor, baggage room, 13 ft.* 6 in. by 22 ft. 8 in.--ladies' waiting room,
-9_ft. .b-y_13 ft.--operation-ofrlee; 10#t. 6 in . by-12 lt.-livingzpom; 9 ftr by 13 ft:
-lçitoben, 10 it. 6 in . by 13 ft,--and general waiting room, 18 ft. 6 in. by 22 ft .
8 in.--aud on the first floar, !d bedrooms, 10 it 6 in. by 18 it., and 2 bedroome.
10 ft . 6 in . by 9 ft . 10 in. -Cost $6,164.56.
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One Station Building, Design D . 30 ft. by 102 ft ., containing on the
ground floor restaurant and kitchen 28 ft . 6 in. by 40 ft.--general waitinig
room, 20 ft. by 28 ft. 6 in.-operat,ore' office, 11 ft. 6'in. by 20 ft.=trainmen e
room, 14 ft. 6 in . by 16 ft .-ladies',vaiting room, 26 ft. by 8 in .-lavatories, 16 ft.
by 9 ft.-baggage room, 20 ft. by 28 it . 6 in .

And on the first floor, office, 26 fl, by 11 ft-o8ice, 10 ft. by 11 ft.--office,
25 ft . by 11 ft .-office, 10 it. by 11 ft.-office, 23 ft. by 28 ft .-Offloe, 12 ft. by
11 ft.-Office, 14 ft . 6 in. by 11 ft.-Office, 21 ft. by 11 ft .-o®ce, 11 ft, by 11 ft .
--office, 28 ft . 6 in . by 11 ft .-lavatory, 8 ft. by 11 ft . Cost $22,112 .00.

Muskoka :
Station Building . 24 ft. by 87 it. 6 in., containing on the ground floor,

waiting room, 18 ft . by 22 ft. 6 in .-operators' office, 10 ft. by 12 ft. 6 in.--
trainmen's room, 10 ft. by 16 ft. 6 in.-living room; 10 ft . 3 in. by 12 ft,--
kitchen, 13 ft. 6 in . by 12 ft. 0 in .-baggage, express aad freight, 40 ft. by 22 ft.,
and on the first floor, 3 bedrooms . Cost $5,000 .00.

Reddit :
Standard Freight Shed, 23 ft . by 60 ft. Cost $3,098 .60.

Muskoka :
Freight room in station .

Ice Houe".

I+iuskoka :
None except a small building, 10 it . by 16 ft. in coiqpection with boarding

house . Cost $200 .00 .
A summary of these figures shows the following conditions and costs :

neQQtt. Muskolaa.
Engine bouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . =96.000.00 =86,000 .00
Store and ofl house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,200.00 8,600 .00
Coaftng plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,000.00 8,000 .00
stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2) 27,876 .66 (1) 6,000 .00
Z:mtght sheds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,098.60 nfl
Ice house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.400.00 200.00

Reddit :
Standard ice house. Cost $3,400 .00 .

$168,076 .08 $52,700.00
These figures in some nieasure indicate-the eostly-equi pment-of--the Trans .

continental .tâilway in the matter of buildings as compared with the Canadian
Z'acific Railway .

We have already dealt with the engine houses and have shown that the
excessive price paid for these buildings was the result of the method of awarding
the contract. At the same time, we wish to point out that it would have been
advisable to have reduced the number of stalle in each engine house . to be
constructed to as few as could--prôperlp provide shelter for the number of loca
motives required to handle the train service on a new line of railway . The
extensions of these engine houses, when required, could thon' have been carried
out under a contract awarded in open competition with the resultant reduction
in prices and cost and saved interest in the meantime.

The store and oil house erected is a one-etorey building with b deep basement.
No stores are carried on the ~round floor, the entire basement being used for this
purpose. The ground floor is devoted to a delivery - counter to hand out the
various stores to the employees, the oil pumps and office accommodation' for about

_ fivu Inen . - This- arrangement- nece66itates-- a separate coricrete vault being oon-
Btrueterl outside the building to receive the oil tanks, thereby adding largely to
the cost of ' the structure.
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In the opt .ration of a store house of this character the fact that every article
to be delivered, with the exception of the oil, has to be brought from the basement,
is a eerious handicap to rapid and eoonomical handling of stores .

The office accommodation is greatly in excess of - that provided in similar
buildings on the Canadian Pacifto Railway. .

It will be noted that there are two station buildings at Reddit . The smal]er
building, which oorresponds in design and cost very closely with th e station at
Muskoka, was erected first, but the design was not in accordance with the Grand
Trunk Pacifie Railway Company's idea of the requirements at a divisional point
like Reddit. The second-station bnilding, constructed at a cost of over $22,000 .00,
is the standard plan supplied by the Grand Trunk Paeifio Railway for divisional
points on the Transcontinental Railway.

The office accommodation provided on the first floor is sufficient for the
staff required to operate a railway district of five hundred miles or more.

The design is an office building and etation_ë4miined_.and- as_ such ehould
have been éiéètéd ~6nlÿ -ët-district headquariars on the Transcontinental Railway,
which • would mean instead of constructing sixteen of these buildin,;s at a cost of
$22,000 .00 or over apiece, they should only,, have been erected about eve ry-five--
hundred miles, or say fear, for the entire mileage of , the Transcontinental
Railway . I

At the other divisional points, a station building similar to the small station
at Reddit would have sufficed . The saving in this one item alone at the prices
given above would have been $204,000 .00.

•Phe construction of freight sheds at points like 12eddit, situated in an abso-
lutely uninhabited count ry, with a population restricted to the number of
employees on the railway company's pay roll, was, in our opinion, a grogs
extravagance ,

In both designs of station buildings, liberal accommodation is provided for
baggage and freight, and we cannot imagine a condition which would justify the
erection of a freight shed at these points until some local industry had sprung
up or some indication of the necessity for such a building was given .

Owing to the character of the country at Reddit, the freight shed is so
pla•ced that only by expensive construction work will it be possible for teams to
receive freight from this building. The app roach to this building is through a
marshy swamp, ten or t ivelve feet below the level of th :s freight delivering
platform.
---As-regards the bunk houses which are-being erected : at ân Rvërâgé côst bf tén
thousand dollars, Mr. Fairbairn advises the Commission that the standard bunk
houses of the Canadian Paci fi c Railwây, providing sleeping accommodation for
twenty-two men, with dining and readmg rooms, o$ïce, kitchen and lavatories,
is erected by them at a cost of $3,300 .00 .

Bunk houses of this character would have been sufPicie n t and desirable for
those points on the . Transcontinental Railway - where such - accommodation was
required, instead of the rather elaborate two-storey structure - which the GFran A.
'l'runk Pacifie Railway Compâny designed for this service, and had the Canadie,n
Pacific design been followed, the saving to the Commission would have amoun Otd
to sixty or seventy thousand dollars .

The foregoing chapter deals with the principal structures with which it
railway company is --concerned. We feel that in dealing with this subject a
comparison with the Canadian Pacific Railway, a transcontinental fine whose
present equipment, structural or otherwise, is the result of many years' -experience
is-e_nlirely in order. The designs in use ôn tl.a railway are based on the known --
requirements for each individual building, and, as such, represent what must b@
accepted as a standard in railway construction. The indiscriminatc+ erection of -
buildings on the Transcontinental Railway without closely delving into th e

J
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necessity for this work, is due to a lack of intelligent supervision on the part of
the Colnmissioners . The money needlessly eapended on unsuitable and unnecessary
structules, such . as the divisional point stations, bunk houses and freight sheds,
we place at $500,000.00, which, together with the $759,000 .00 to be paid away
in contractors' profits, on the engine houses, forms a total of $1,259,000 .00 of the
country's money, which might have been saved in the various manners dealt
with in the foregoing chanter.

CAP ROUGE VIADUCT.

The Cap Rouge Viaduct which carrietz the Transcontinental Railway across
the valley of that name, is located on the North Side of the River St . I.awre±ice,
some 2 .4 miles West of the Quebec Bridge. '

This is a steel structure 3336 feet in length and the rail level of the viaduct
i4 172 feet above the low water level in the Cap Rouge River.

The total cost of the viaduct is as follows :

Substructure (concrete pedestals and abutments) . . . . . . . . . . . . . . . . . . . . . . . . j464,188 .61
Superstructure (steel work) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861.859 .88-

$ 817,461 .7 3

I

!

i

r

Of this amount $329,429 .18 was paid the contractor for the construction of
tlto three pedestals adjacent to the river .

The building of this viaduct was included in Contract No . 9, . District "B,"
and the contract was originally let to Messrs . Hogan and Macdonell on the 15 th
May, 1906, to be completed on September 1, 1907 . On the 1 5 th May, 1906, the
contract was assigned to Messrs . M . P. & J. T. Davis .

The concrete prices in this contract do not cover pneumatic caisson excavation
but do cover all material useable in such work .

In October, 1906, it having been suggeated that the three piers for Cap
Rouge viaduct be put down by the pneumatic process, Messrs. M. P. & J. T. Davis
by a memorandum dated October 27, 1906, offered to do the work of constructing
each pier by _the pneumatic process for $47, 5 23 .80, each pier to take 42 days to
build . 7he memorandum further stated that they would build. these piers on it
pile foundation, using ordinary coffer dams for $34,647 .20 each, but in this case
they sta t;d the niera would each take at least 90 days to build.

The prioes were submitted to the engineers, who, for the additional coat,
which would be about $40,000 .00, favored the adoption of the pneumatic caisson
plan . Afterwards Messrs. M. P. & J. T. Davis put in a new bid for this work,
which is given below with corresponding prices, where they exist, for which they
had contracted to do the work in Contract No. 9 :

New Prices. ON Prices.
Excavation In pneumatic chamber . . . . . . . . . . . . . . .70 In foun- .01+,5 "r cub.

Timber i
t

er in caisson . . . . . . . . . . , . . . . . . . . . . . . . {100.00
Iron bolts, nuts and tie rods . . . . . . . . . . . . . . . . . . . . .1 0
Iron drift bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .06 .06 per lb.
Cast Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .05 .04 Der 1b.
Sptkee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .06 .06 per !b.
CaulkinK, oakum, as required . . . . . . . . . . . . . . . . . . .10
1-8-4 eoncrete in chamber . . . . . . . . . . . . . . . . . . . . . .76 1-8= 4

concrete .44 per cub .
ft.

concrete .44 per cub.

1-2 1/2-4 concrete in crib . . . . . . . . . . . . . . . . . . . . . .66
1-2-4 concrete in Pter . . . . . . . . . . . . . . . . . . . . . . . . . . .60 1-8 .4

ft.
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This put the work up to $200,000 more than it was expected to cost, and was
objected to by the engineers, but the Chairman of the Commission insisted upon
the now prices being accepted and the work being done by the pneumatic caisson
process 4

Now, why the contractor was given higher prices for the material used in the
caissons has not been explained to us, nor do we know of any reason why it should
have been given .

These piers had to be sunk about 40 feet, and, in our opinion, the work could
have been done as expeditiously by tho open caisson method as by the pneumatic
caisson, and we can see no reason why the pneumatic caisson was adopted excep t
the usual one of increasing the expense .

Mr. E.._F . Powers who has had a great deal of experienas in just such work
as this - on the Atlantic Coast was examined . In his opinion work such as was
done here can be performed quite as expeditiously and for lasa than half the cost
by the open caisson as by the pneumatic caisson method (p . 549) .

Mr. C. N. Monsarrat, who is an engineer of eminence, and who has control
of the building of the Quebec Bridge, says in a report made to the Commission :

" Having made a close examination of the site and of local conditions ,
and also of the results of boring teste, as shown on Drawing B-1-32, dated
Novembe* 10, 1906, I would say that I find no conditions which, in my
opinion, would warrant the use of pneumatic caissons for the river piers of
this bridge,"

Mr. C. N. Mou$arrat further at the request of the Commission prepared an
alternative design for the construction of these bridge p iers, the work to be carried
out by the open caisson method, and h,ia estimate of the coat of this work, based
on the prices contained in Contract No . 9, shows that at least $250,000 .00 has
been unwarrantably expended on this structure.

On December 6th, Dir. M. J. Butler, then having before him the offer from
the contractor to do the work by pneumatic caisson process for $47, 5 23 .80 for
each pier, considered that the price was reasonable and decided to accept it.
Afterwards when the contractor changed his price to increase the cost b y

-4186,000.00, the engineers abandoned the idea of using pneumatic caissons and
Mr. R. F. Uniacke, the Bridge Engineer of the Commission, prepared and
recommended design "C" which was for the open caisson work. Mr. U•niacke in
his report to this Commission on this subject says, in reference to the design :

"While we were discussing this we were summoned to the Chairman's
ofHoe, brin g~'ng down the plans to lay before him . Mr. Davis was
already with the Chairman . The Chairman refused to consider such a
change decided upon by Mr . Butler, impressing on me the fact that time
was the most important consideration and the object was to•have the Cap
Rouge trestle ready by the end of 1907 so as to be able to transport the
heaviest structure sections of the Quebec Bridge from 13elair station to Cap
Rouge for the Quebec Bridge, and instructed that the caisson metW be
followed . "

Now then, it will be noticed that the contractor stated that the piers could
be put down in one month by the pneumatic caisson and in 42 days by the open
caisson method, and in 90 days for the other, so that the only possible gain that
the Commission would make by adopting the .nore eapeneivé method on the facts
which were before them, was the saving of about 50 days' tirne, because there
is no reason why the three piers could not be built concurrentJ,y . To malce this
60 day saving in time $060,000.00 were epent. The benefits to accrue from this
saving in time were lost owing to the fall of the Québec Bridga.

, Mr. Davis in his evidence gives a different story as to how .~e plans were
8nally decided upon .
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CHAUDIERE CUT.

The present lino of the Transcontinental Railway, as const ructed, from the
Quebec Bridge Company's line on the Swi th aide of the St. Lawrence River to St.
John Chrysostome, where connection is made with the IntercoloniaI Railway, is a
very eapensi~e bit of railway construction . The main feature being what is
known as the Chaudiere Cut ,-a cutting over one mile and a qw-' ~r i, length.
40 feet deep in places, and from which some 300,000 cubic yards of iterial have
been removed .

The adoption and final approval of this location , as not acoomp liahed
without some dissension on the part of several of the Commisaionera' Engineers
and on the part of the Grand Trunk Pacific Railway . The following is the
Fequence of events which led to the fi nal decision on this important matter .

On May 13, 1907, Mr . MacPherson wrote to District Engiueer Doucet,
stating that Mr. Grant had suggested a change in alignment and grade at this
point, and sees no objection to the introduction of a velocity grade . In July of
the same year, Mr . Woods, Assistant Chief Engineer of the Grand T runk Pacific,
also wrote to Mr. Lumsden, stating that Mr. Armstrong (Grand Trunk Pacifie
District Engineer), ac?vocated increasing the gradient, which would reduce the
r,ost of the work to one-third of what was contemplated, and again in July, in a
letter to Air . Lumsden, pointed out that the saving to be effected by the adoption
of Armstrong's suggestion would be about $250,000 .0, that taking into con-
s ideration the 1 per cent grades on the Quebec Bridge crossing the St. Lawrence
River, it would be needless to sacrifice the amount named to obtain an 0 .4 per
cent grade eastbound on the present location, and that the adherence to this
latter grade would make a very bad showing for all concerned .

On August 1, 1907, District Engineer Doucet wrote to Mr . Lumsden,
advocating the 0.4 per cent line as located, and his estimate of August ü, shows a
saving of only $10,306 .00 to be made by the adoption of Armstrong's line . The
eost of Armstronf; ~ .line being increased by the addition of one item of $128,918,
for "cost of portiot, of Quebec Bridge Company's line used," and another item
for $120,503 being chargea for pusher engine .

Mr. MacPherson wrote Mr. i,umsden on August 7th, criticizing Mr. Doucet's
estimate as regards these two itemF and still advocating a revision in gradient
and alignment .

On August 8, Mr. Lumsden made his report to the Commissioners on this
matter, and having dealt with the costs of the two lines in question remarks : "I
do not care to recommend it (the 0 .6 per cent grade lire) especially as you some
time ago determined not to ask for approval of any more so called pusher grades,
other than the two already approved near the Tobique and Lake Pohenagamook
ns,on a former occasion at ln Tuque, where it much greater saving could have
been effected, the management of the Grand Trunk Pacific Railway themselves
objected to it."

On August 8, Mr . Ryan, the Secretary of the Commission, advised Mr.
Lumsden that his report had been approved, and on the same date Mr. Lunisden
wrote Mr. Woods advising him of the stand he bad taken in the matter .

Mr . Woods replied to Mr . Lnmsden on August 14th, protesting againet, his
decision in the matter ar.d arraying strong argumenta in favor of the cheaper line .

The approval of the Commission ha`ing-been obtained, the construction ofthe 0 .4 per cent grade line was proceeded w ith, with the result that this portion
of the line, some 3 .36 miles in length, cost for grading alone $484,103 .33, or
over $144,000 per mile.

Chief Engineer Grant's report on this matter, dated October al, 1912, is asfollows :
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" F. P. Outelius, Esq .,
Investigating Commissioner.

"Dear Sir :--

"Anawering yours of the 3rd instant with which you hand me plans
and profiles oi several lines from Quebec Bridge East to St . John Chrysos-
tome Yard, iogether with correspondence on the subject and asking me to
make a study of the -plan and protilea and let you have a report on the
economies that might have been effected, had the lino shown red on the plan
been constructed, and g;ve you a oomparison with the gradient reduced later
to 0 .4 per cent in twenty years .

"I have made a study of the plans and profiles and also the corre-
spondence connected with this location and I attach herewith a comparative
estimate I have prepared from which'ryou will see that if a 1 per cent
grade had been adopted as per line "A" in red on the accompanying
plan, this line would be 8 .67 miles long or 0 .81 miles longer than the
present line, 2 miles only of which would be new work, beginning from a
point two miles East of Quebeo Bridge on the line built by the Quebec
Bridge Company. The saving in construction cost that would have,been
efferted would have amounted to $889,000 as compared with the cost of
the constructed line shown in black, marked `B" on accompanying plan,
which from Station 60-Station 240 is 8.86 miles long, from point to
point, included in the comparative estimates. Cost of rail fastenings and
track-laying not included in comparative estimates . If you deduct from
this the operating expenditures that would be incurred by reason of
distance, curvature, rise and fall, which are as per Transcontinental Rail-
way locating value :

.31 miles long at 26,000 per mile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 8.080 .00
107 degrees more curvature at 40 .00 per degree . . . . . . . . . . . . . . . . . . 4,880 .00
71' more rise and falt at 860 .00 per foo# . . . . . c . . . . . . . . . . . . . . . . . . 24,190 .00

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . = 87,190 .00

"The net saving would be $351,810.00.
"As the Quebec Bridge is a 1 per cent grade I have not included the

cost of a pusher engine, as I am of opinion that the load that cari be hauled
over this bridge can be hauled over the alternative line shown in red on
the accompanying plan .

" The interest on $351,810 .00 at 4 per cent for 20 years would amount
to, at simple interest, $281,448 .00. This shows that had the red line on
plan been adopted, a very large saving in first cost would have been
effected and the interest charge would have graded a 0 .4 per cent line
twenty years later, six of which have already passed .

t • • • s i

"At compound interest the saving would be $770,850 .00 in twenty
years .

"Yours truly, 1~~

"GORDON GRANT,

"Chief Engineer ."

The plans referred to in this report will be found on exhibit. (See Exhibit
No. 81) .
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Beyond pointing out that the operativg compar.y, the Grand Trunk PacigcRailway, objected strenuously to the line as eonstructed, no further comments are
necE-saary on this aroi .l :ible expenditure of $351,810 .00.

COAL CREEK FILL.

The Transc»ntinental Railway crosacs the ravine, through which Coal Creek
flows, at a point 45 miles westerly from Moncton. The embankment at this
point is 6000 feet long from cutting to cutting and the rail level is some 85 feet
aboie the creek level.

The location of the railway at this point was made b7Mr, H. 3C galkamwho reported that he had thoroughly exhausted the ground in that vicinity andwas forced to take this crossing of the gulley as being the most economical, co.n_sidering the distance and cost of construction of any alternati v e line.The original method suggested for crossing this gnlley was to construct asteel viaduct, 1000 feet long, over the deepest portion and to build embanicmentaat either end . The work forms part of contract No. 1, which was awarded to theGrand Trunk Pacific Railway who sub-let the entire work to Neasra. Corbett andFloesch . Mr. Foss, howerer, being in favor of an embankment at this point,having evidently taken the matter np with ~ie~rs. Corbett and Floesch, wrote toMr. Guy C . Dunn on January 29, 1908, stating that the contractor wauld makethe flll regardless of oPerhaul for 30c per cnbic yard, and alllowing for the
construction of a 20 foot concrete arch to proYide waterway, shows u aaving infavor of the arch and fill of $2,269.15.

After the proposed change in the plans had been discussed at Ottawa, thematter was referred to the Grand Trunk Pacific Rai7way, who, approred thepropo~l to build an arch and fill the gnlley-sairl approval being contained inAaalstant Engineer Woods' letter of March 28, 1910.
Mr. Lumsden, on March 30, 1908, submitted the matter to the Commi ssionersof the Transcontinental RailwaY for approval, and Mr . I.nmsden was notified oftheir appro val on March 31, 1908 . The work proceeded and the records do notshow that any further reports were made on this naatter until Deoember 3, 1909,

when the following report was submitted by District Engineer Fosa, The letters
from Mr. Wheaton and Mr. Woods, Assistant Chief Engineer of the Grand 'tranhPacific, referred to in Mr . Fose report, are also reproduced herewith :

",The Commisgoners of the Transcontinental Railway,
Office of the District Engineer.

No. 60-A.

" St. John, N.B., Deceanber 3, ;1909.

" Gordon Grant, Req.,
Chief Engineer, "N.T.C.R.," Ottawa, Ontario.

"I?ear Sir :--

"Re Classification at Cool Creek .

"When the special arrangement was made with Messrs. Corbett and
Floesch, through the Grand Trunk Pacific, for the substitution of the
solid embankment in place of the steel viaduct, it was supposed by everyonewho had been on the ground that the material would be earth of areasonable character to more and that it would make a stable embankment.In fact, on the brow of the bank on the weat aide at Coal (,}eek tl we was
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sand ahowing, but it turned out that this was only two or three fePt indepth over a very small area ; and, when the borrow pita were opened,
especially on the east side, the material was found to be of a hacd pan
nature, which, when exposed to the air, and wet with heavy rains, berameposaible to hold in heavy embankments, and large quantities of it slufladZside of the slope stakes altogether-it became evident that some charge
had to be made to secure more stable material. The only train .iaulmaterial on the contract was in the oravel hills at the North River ballastpit, 45 miles away, and, of course, it was entirely out of the question toexpect contractors to hold up their work +nntil track could be compieted forthis 45 miles from. Moncton, and then to take, probably, a year and a half
to haul the necessary material this long distance . The only other alterna-
the was to go down to such depth into the solid rock, as would give a
large percentage of rock, to ensure the rtabilit7 of the baLk ; for if we hadattempted to make this fill by stripping thè rock, it would have taken, atleast, 20 per cent more material, owing to the much flatter slope at whichthis material could have been made to stand, and this, together with the
fact that it would have largely increased the overhaul, the necessary right
of way, clearing, grubbing, and lengthening of the arch under the
embankment, it would have run the cost to, at least, $400,000 for this
embankment. Of conne, the material required to take the place of the
viaduct has to be put in by the contractors at 30c per yard, no matterwhat it may consist of, but on the basis of rock borrow at $1 .10, an al lowedat other points on the dist rict, the total cost of the fill will not exceed$350,000, and we shall have a tint-elass embankment, which will neither
slide, sluff OR, nur wash down. I have withheld any change in theclassification until the work should be so nearly completed that I could beabsolutely sure that the expense, after allowing rock borrow for the solidrock excavated, would be a good deal }ess thari It would have cost for earthmaterial stripped off the rock.

"Messrs. Corbett & Floesch have carried on this work vigorously,
under all the diaeouraong conditions and last month they asked, throu ghthe Grand Trunk PaciBr, that they be allowed rock borrow for the solid
rock excavated . Mr. Woods of the Grand Trunk Pacific came down-
r

rsonally and looked over the work, and wrote me urging such classiftca-
n and readjustment of classification on Residenciea No . 1 and 2. Iherewith enclose copy of his 'letter . I have, therefore, directed that1 59,000 yards loose rock and corresponding overhaul be deducted, and in

its place an equal amount of rock borrow be inserted, without overhaul.Mr . 'W heaton has, also, readjusted the classification on Residencies No. 1and S. I enclose herewith copy of Mr. Wheaton's letter, of which I
thoroughly approvè .

60-A. « St. John, N.B., December 3, 1909.

«, (ioraon oran t

" I consider that Messrs. Corbett & Floesch are fully entitled to this
and trust that you will approve of same, and take such steps as will be
necessary to have the change confirmed by proper authority .

Enclosurze.

"Yours very truly, «a
. O . FOSS

, "District Engineer."
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"C. 0. Feea, Esq.,
Distt :c'' Engineer "A,"

3t . John, N.B.

.4cüoRaEV,1l1+

" Moncton, N .B ., November 30, 1909.

"Dear .Sir :-
"Since taking over this division, I have been making an examination

of the classification, and find that Residencies No. 1 and 2 are much lower
in this respect than the other Residencies of this division, wh ile the line
of demarkation all over the Division is practically the same throughout,
and the material precisely the same. The reason why this classification
existed is accounted for, partly by the fact that Cross Sections were not
fully worked out, and percentages, only, were returned until the actual
quantities were determined, and partly for the fact that previous
classifications had been cancell ed. As an example : In one case, a stream
diversion, in the bottom of a borrow pit at the East end of the 11th Mile,
had been returned partly as Common Excavation, and partly as Loose
Rock, whereas it had been excavated in the So lid Rock. The borrow was
necessary, in order to make the North River !'ill, and, if the pit had not
been sufficiently dee pened, three culverts would have been necessary, and
extra Right-of-IYay bought, from which to obtain the necee3ar material .
The amount thus returned as Solid Rock is 2671 yards, whereas about twice
this quantit y was actually excavated . I have, however, only retu rned an
amount of Solid Rock to correspond with the neceasary width and depth
to provide sufficient drainage . 1 have made a pereonal examination of all
the ground wit ', !:~ 4 Resident Engineers, and have restored the classification
to what I consider is proper.

"Residency No. b was, I thought, a little low judging from the nature
of the cuts and borrow pits ; but, on examining Cross Sections and
Measurement iooke, can find that littlo qhanr,, is necessary, if any.

" I could not quite finish this investigati on, and am no t prepared to
say just now, but think a small increase may be required in December .

" I also found that on some Residencies no return had been made for
grubbing on borrow pits, except where the pita were less than 4 ft. in depth.
I have gone into this matter and have returned the greater part of this
grubbing in the No v ember Estimate . The balance was not quite fully
worked out, but will be returned in the December F.atimate.

" Very truly you7cs,

«L. H. WHEATON,
" Division Engineer No. 1 ."

" C. 0. Fosa, Esq.,
District- Engineer N.T.R.,

St . John, N.B .

" Montreal, P.Q., November 16, 1909 .

"Dear Sir:-
" I recently received a letter from the Corbett & Floeach Company,

subcontractors for this company for the work from Moncton weaterly for
fifty miles, in which they state that they are dissatisfied with the classit'ica-
tion as returned on estimates to date, on Residencies No. 1 and 2, and
on the work at Coal Creek, Residency No . 6 .
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" They state, in connection with the latter, that ths greater portion of
the embankment has been made up of solid rock, taken from borrow pits,
located and staked out by your assistants. They further state that whenthe borrow pit located .on the east side was opened ; the material proved to bQ
of a soft and slippery nature, impossible to hold in the embankment, and
for this reason they were stopped from using this material and ordered to
take material for the embankment from further east, which proved to be
largely solid rock. On this work of which at lepst 85 per cent has been
completed, there has been estimated one-half the quantity of material
moved as looso rock and the remainder at 30c per yard, which is un-
satisfactory and they request that I take the matter up with your
de~artment for a satisfactory ad'ustment . Since the receipt uf this letter,I . nve visited their work and Itave given special attention to the heavy
embankment at Coal Creek and find the statement made by our sub-
contractors aubatantially_ correct.

"IInder a special arrangement made by Chief Engineer Lumaden, and
approved by this company, an arch culvert and embankment were substituted
for a viaduct about a thousand feet -n length, as 8mt proposed, with
approaching embaukments, in which there were about 300,000 oubie yards.The change in plans required additional embankments of abuut 325,000
yards. In thia agreement, the contractors were to be allowed (see Mr .
Lumsden's letter of April 1, 1908) schedule price for the arch culvert and
earth filling, with an addition of Sc per cubic yard overhaul, regardless
of the length of the overhaul, making the total price of common excavation
in that embankment, 30e per cubic yard .

"It now appears that but littla of this material was considered
suitable for the embankment and you were forced to go further east where
the material proved to be largely solid rock. It would appear, however, that
in any event it would hhve been found necessary to borrow solid -rock, to
have built the embankment, had the change not been made and the fact
that solid rock entitles them to certain classification for same . I think,
therefore, that the complaint of our sub-contractors for this part of the
work is well founded . It is not within my province to attempt to dictate
as to how work should be classified and returned, but I think you will
agree with me that the proper allowance for solid rock borrow has not
been allowed on this rock . You have an arrangement with other con-
tractors on your district for rock borrow for heavy embankments, which,
seemingly, might be applied to this instance, and with the data in your
possession regardiig quantities, there ought to be no difficulty in arrewging '
an equitable adjustment.

`With regard to the complaint of our coniractors in connection with
classification on Residencies No . 1 and 2, I am not so well advised, as to
the character of the *ork as I should wish . If the classification was
revised by the Division Engineer, there must be some reason why the classi-
fication on Residencies No . 1 and 2 is considerably less than Residencies
3 and 4. My own opinion, based upon what I saw when the work was
opened, was that on Residency No. 1 the classification should be lighter
than on either 2 to 3. Our District Eagïnèer, who has examined this work
more carefully than the writer is very much better prepared to say if, in
his judgment, the classi8cation is correct, as returned on Residencies No . 1and 2. If not, I think that both sub-contractors and oui-selves will be
willing to abide by the joint decision of yourself and Mr . Bouillon.

"Truating that these matters may be, by your decision settled
satisfactorily to all, I am,

" H. A. WOODS."
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As will be noted from these reports, the amount of available common location
for the construction of this fill was largely over-estimated and it became necessary
to borrow rock to the estent of 205,876 cubic yards to complete the embnnkmeLt .
This rock borrow was approved of by the Grand Trunk Pacific (the contractori
for tllia-work) and paid for at the•speclal rate of $1 .10 1-4 per cubic .yard, this
rate being authorized by an order in council, passed on January 13, 1911 .

The site of the concrete arch constructed was incrcased from 20 to 25 feet
"in the interest of entire safety" according to Mr. Foss' letter of May 31, 1912.

The total cost of the material borrowed for this $l' ind the cost of the
culvert is as follows :

Borroa• . Ncrth and South-Station 2306-2361-
Loose rock . . . . . . . . . . . . . . . . . . 33,439 cu . yds. ® 660-;18,391 .4 6
Over haul . . . . . . . . . . . . . . . . . . . 1,242,036 cu . yds . a lc- 12,4 2 0 .26-Z30,Lti11 .60

Dltches, North and South In Fllt-
I .cose rock . . . . . . . . . . . . . . . . . . 2,322 cu. yds. e 66c-f 1,277 .10-- $ 1,277 .10

Special Rock Borrow . . . . . . . . . . . . . . 205,876 cu . yda . Q= 1 .103(-;226,978 .89-3226,978 .89
Common Excavation Speclai . . . . . . . . . . 282.09 2 ris vn . 0 $0o--= 84,627 .90-= $4,627 .90

$343,695 .6 8

Cost of 25 ft. Concrete Arch-
Excavation, common . . . . . . .
Excavation, no coffer dam s

- Excavr,tlon, with coffer dam s
Concrete 1-2-4 . . . . . . . . . . . .
Concrete 1-3-6 . . . . . . . . . . . .
Paving . . . . . . . . . . . . . . . . . .

.fl

1,424 cu yds . ® 26o--= 373 .30
1,88? cu . yde. ® $1 - 1,887.00
1,856 cu. yd& @ $3 -- 5,665.00
769 .6 cu. ydn. @ =Ii- 9,114 .00
3,414 cu . yds, a $11.50 37,664 .0 0

66 cu• yda 4) $ 3 .50 196 .00

=64,689 .50- 8 64 .689 .6 0

Total cost . . . . . . . . .~% . . . . . . . . . . . . . . . . . . . . =398,386 .08

These figures have been supplied by Distri ct Engineer Foss.
Mr. Uniacke, Bridge Eng ineer of the Transcontinental Railway, in a letter

to the In vestigation Commission, States, "the cost of a wooden trestle, cove ring
2,000 feet of the deepest portion of fill at Coal Creek, is $79,667. 5 8.-The coRt
of a steel viaduct over this same distance would be $246,110.00."

The actual cost of the fill and structure for this 2,000 feet is $394,385 .05,
which is a reduction of the value of 8,000 cubic yards of material, which was in
excess of the requirements for forming this embankment. That is we have re-
duced the cost of the fi11 by the value of the amount of the material which had
to be excavated anyway from the cuttings on either aide. We find, therefore,
that if a wooden trestle had been constructed here, the cost would have been
$314,717.50 less than the cost of the fill and arch, and if a steel viaduct had been
used, the difference would be $148,275 .08.

This particular location is included in the . statement of wooden treatlee,
from which will be noted that if a trestle had been built and the permanent work
undertaken in 7 yeare' time (four of which have already passed), the ultimate
saving to the country would have been $239,270 .00. (See Exhibit No. 22 . )

The evidence given by Mr. Foss goes to show that it was on account of the
unreliable character of the material when deposited in the fi ll that it became
necessary to resort to rock borrow to complete the embankment, and that when
these conditions confronted him, he took the matter up with Ottawa . (P. 97. )

The records however do not show that any report was made to headquarters
kefore a large yardage of rock had been blasted out and used . Mr. Foss' letter
of December 3rd was the first intimation received by the Chief Engineer, that
the work was being carried on on a more expensive scale than determined on .
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The Grand Trunk Pacific officials, occupying, as they did in this case,
the dual positions of contractors, and supervisors and inspectors of the work,
with a view to economical construction, as provided for in clause 7 of the Act,
do not appear to have taken any action, beyond approving of the whole transac

=tion and urging the payment of the rock borrow price. See Air. Woods' letter
of November 30th, 1908 . )

The Commission find that if a wooden trestle had been erected here, the
saving in seven years would have been $413,853 .00, and the ultimate saving
when this trestle had been made permanent, $239,870.00, and that this money
is lost to the count ry through the policy which prohibited such methods of con-
struction .

And, furthennore, they feel that when it was discovered that the cost of this
fill was to be so largely in excess of the estimate, the local officials should have
reported the matter to headquarters, when some means might have been found
of overcoming this extra expense, involved by borrowing 206,876 cubio yards of
rock at $1 .102 per cubic yard . -

CHIPMAN GRADE .

`.l`he railway crosses the Salmon River at Chipman, N.B., fifty-seven
miles westerly from Moncton, on a bridge sixty-five feet high . This bridge and-
the embankrnents forming the approaches to the bridge constitute a crossing of
the Salmon River Valley two miles in length. This bridge is at the foot of an
C .4 per cent gradient, seven miles long, rising eagerly from Mileage 57 to Mile-
age 50, and passing through a cutting two miles long from Mile 52 to Mileage
50 where the summit is attained .

An examination v: the engineers and as , inspection of the country indicates
that the proper location for the line had been secured, but that the 0 .4 per ceut .
gradient did not fit the country, and its adoption necessitated the two mile cut-
ting at the summit and the two mile embankment at the foot of the grade.

District Engineer Foss, at the request of the Commission, has submitted a
leport showing the saving which might have been made at this lâ, . ' had the
locating engineers been permitted to introduce an 0 .5 per cent gradient from
Chipman to the summit of the hill . This saving is made up as toiltstto q

.,n 103 t a l rr
E3aHns in construction of bank weat of river . . . . . . . . . . . . . . . . . . . . . . ► 0 ►{0 .~-m ie--;36,000 .00
47,631 cubfo yarde soUd rock excavation . . . . . . . . . . . . . . . . . . . . . . . . .1i11
76,637 cubic yards loose rock excavation . . . . . . . . . . . . . . . . . . . . .Y 1}it~
26,195 cubfo yards common excavati6n . . . . . . . . . . . . . . . . . .• .•• ~ ;rll ?li~irÎ

To this saving is to be added the cost of the
of river, which item Mr . Unlacke will be able to givg ÿôn' ily

Mr. Uniacke, under date of March 18th, 9 'was
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Mr. Butler on account of the paucity of traffic contemplated by all concerned,
the adherence to an actual 0.4 per cent gradient at this and siuiilar_ locations _
«-as -quite unjustifiable.

LIT1'LE SALMON RIVER VIADUCT.

18 5 miles west of Moncton the National Transcontinental Railway having
traversed some rugged country crosses the valley of the Little Salmon River at
.u elevation of some 200 feet above the water line, and at a point where the valley
is over 4,000 feet wide.

-- The crossing was accomplished by the construction of a steel viaduct 3,920
feet long, containing 13,991,310 pounds of steel and costing, including sub and
èuperstructure, $ 81 5,070.87 .

The railway construction on either side of this viaduct is of the most costly
character, and the very heavy rock cuttings and deep fills in this vicinit y might
have been greatly reduced and the cost of the viaduct itself entirely eliminated
by the adoption•of a pusher grade line .

We find that in addition to the 0 .4 per cent grade- line as constructed, two
alternative lines were surveyed in order to find a means of avoiding or reducing
to some extent this costly crossing.

One line-was projected up the -valleÿ ôf -the-Little Salmon, crossing that
river at a height of about 30 feet over the water line and returning on the west
side of the river to the present line. This line, however, proved to be about 61/2
miles longer than the viaduct line and its construction would have cost as much
or more, so that it was abandoned aa, an alternative . The second line projected was
a pusher grade line using 1 .1 per cent gradients, which is the same rate as used
for the other pusher grades in this portion of the railway .

In connection with the proposition to construct pushe-r__gradea at t3iis____
location-and-the-raving~tb--Le ëffectéd-théréb~•, i~~e quote, here, extract from
evidence given by District Engineer Foss on this subject :-
__ _ . _, ;, .r• 1

Q. Tn Your evidence, in June last, you stated that if a jack-knife
puaher gra de had been constructed across the Little Salmon River valley,
that something like one and a half million dollars could have been saved.
--eince__ that ._time_youu_ have - made_ a-further--estimatc.----What--ure--- the-
figures of that estimatel-A . Had a jack-knife pusher grade been adopted
at the Li ttle Salmon River, there would have been saved $1,644,882 .00,
and 1 think that that would have been somewhat increased if a careful .
pusher had been worked out and locatëd .

Q. You think that a still lai qer saving than that would have been
effected 7-A . Yee, probably a saving of one and three-quarter million
dollars.

Q. Having in mind the cliara&4r of the railway, its cost, and the
business that could re asonably be expected of it, • Would you, if left to your
c ,wn discre;ion, have constructed this jack-knifo pusher grade instead
of the big trestlel'-A . I would have constructed it anyway, left to my
discretion .

Q . Why?-A . Because, calculating the money at four per cent
interest, the interrst on the money that would - have been saved would
probably amoun'c to $75 ,000 .00, and that would certainly pay for
pushing the heaviest traffic that is likely; ever, to go over the road .

Mr . Foss's c videnoe is clear on the saving in, and reasons for the pusher
grade adoption .

13

a
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In connection with the Pusher Grade at Lake Pohenagamook, Mr. Mao-
Pherson, Asst . to the Chairman, in a letter to Mr. Grant under date of August
f2, 1912, writeâ às fôllowâ .

" Mr. Gutelius's remarks, that a pusher grade of about 1 .47 per cent
balances a ruling grade of .06 per cent, are, of course indisputable, but
mv reasons for not suggesting a steeper pusher grade than the 1 .1 per cent
adopted, were that I considered freight traille between Moncton and
Quehec .,vould be for a long time and perhaps always, g ,) moderate that
most, if not all, of the freight trains and the heaviest pa$senger traina
wouldnot require a pusher over it ;whereas, had it been evenly balanced
with the .06 ruling grade, both comparatively light freight trains and
heav,y pa°,wager trains would require puFhing . Time will tell whether
INvas w'rong in my judgment of the voluLie of traffic, but I am still of
the same oninion in the matter"

The question of constructing these pusher grades was first raised by Mr.
Foss in 1)ecember, 1907, and after the matter had been reported to Ottawa,
Air. MacPherson wrote to the Chief Engineer, under date of January 8, 1908, as
follons :

"File No. 2690 .

"H. D . Lumsden, Esq . ,
" Chief Engineer,

"Ottawa .

"Dexr Sir :-•

Jan. 8th, 1908 .

-- --- - - - -- _ _ - -- - - ~ ~-~ • ,~
"I send you herewith copy of estimate made by Asa't District

Engineer Fo4a, and Mr. Dunn's letter transmitting same, proposing
anothor pusher grade about 10 miles long at .q point about 30 miles
west of the pnishér grade near - the Tobique River, which has been
approved of. You will see by his estimate, which is not in detail, that
he claims a saving of $1,146,Q19 on construction, or a net saving of
~66t1 ;809,- when ~"1te cagt-of aperaHe~ t~ c~nsid~réd : Thérë iâ nôt güffi- __
cient detail in this estimate to check it by, and, as yol see, it is based on a
trial location. One object of the pusher is to avoid the tery large
Viaduct over the Salmon Ricer, and, as we have so many large steel
structures, it miVht hasten construction if we could throw out such a
large one. One difficulty about changing our line at present is the
fact that it is proposed to let contracts soon, and we only have a trial
location over this p roposed pusher grade.

"Will you kindlÿ have the matter settled and advise what steps should
be taken.

"Yours very t ru ly,

"D. MACPHERSON,
r"AA so't Chief Engineer.

" P.S.-The pusher grade line is 0 .611 miles the longer and the cur-
vatnre and rise and fall is greater than on the R;andard grade line

A search of the Chiei Lngineer's record, where this letter is on file, does net
show that any action was take i on the matter.
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Mr. Foes's evidence and .lir. MacPheison's letter indicate the general ex-
pectations as regards the volume of traffic between Quebec and Moncton. The

er wsa o denved 111onn it, insistedon a four-tenths grade ; therebv incurring unnecessary ealaenditnre of over amillion dollars . The Commission- also eubmitted all the f►cta to Mr. Hayes,

, , c Engmeer poncetwrote to the Chief Engineer, advocating the adM tion d- the-_.pnaher_ ffrade _ lineand-showing-a--saving--in--ita fâvôr ôf-i,807 .00, after taking into oonsidera--tion both construction and operating eoats (p. 366) .
Mr. Lunn3den, on June 15, eubmittod the proposition to the " Commiasion-ers, recommending that approval be obtained f rom the Government for theconstruction of the road with the pusher grade, as suggested by DistrictEngineer Doucet. A°' pusher grade" is one over which it is necessary to helpa fully loaded train with an extra engine.
The Commissioners submitted the proposition to the Government with anthe correspondence, showing the saving and how it was to be made, who in turnreferred it to Mr. M. J. Butler the then Deputy Minister of Railways andCanals . ''liat gentleman advised the Government not to apprc ve of the pushergrsde "for the reason that it has been stated over and over again by membersof the Government that a four-tentha grade had been secured from Winnipeg toQueber, and it seems to me that no circumatances should be ~erniitted to interferewith the adoption of this grade between the pointa named. This appears tohave been such an unanswerable argument that the (lovernment, while apprec-iating the fact that no advantage whatev t

uv

In favour of the a ir l i ne, i nvolving the i mmediate construction of theviaduct,-

1 . This line is on- a- 0A_ per cent grade .
In favor of the 1 .1 per cent pusher grade linea,-
1. An immediate savi ng of $1,760,000.00.
2. A railway conatructed to these grades will be as efficient as the 0 .4 per

cent grade line to handle the business for years and years to come.
3 . By constructing the pusher grade line, the Commitis ion would haveRaved in ter, years' time in interest above $25,000 .00 more than the entire costof the viaduct, the exact figures being $840,000.00.
4. In twenty years' time, the orieinal saving, with interest, would have.amounted to $3,832, 40 0 .00, which wo•.zld have been sufficient to rebuild the

line to suit any volume of traffic and still leave an ultimate saving of$1,300,000.00.

In view of these facts, the Commission concludes that this extra expenditureof $1,750,000 .00 was ill-advised and made without due regard to the interestsof the country .
LA TUQUE PUSHER GRADE.

Fitzpatrick Divisional Yard, which was once known as La Tuque Yard, isthe first engine terminal west of Quebec, and is 126 miles distant from thenorth abutment of the Quebec Bridge . Approaching this yard from the Eaat,commencing at about mileage . 115, the railway drops on an 0 .4 per cent com-pensated grade to the yard level at mileage 126, through a very rugged andmountainous country. The curvature on this portion of the line is almost_ _continuous, the maaimum-curve-of- 6-degrees -having been nééd fib3rally, anddespite this, the cuttings encountered a re very heavy, particularly in the vicinityof the Little Bostonnaia River.
The locating engineers projected an alternative line for this location, whichinvolved 4 .8 miles of a .65 per cent grade, adc 'se to east-bound traffic, to beoperated as a"~usher grade' and in June 1906 Diatri t

arguments which present themselves in connectiônwith_this_snbjeet-are;
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President of the Craud 'f'runk Pacifie lhiilway ' tbmpamy, who, while adipitting
thRt-thvrea:otss gi ve-n "aTé âll- practical rïwonS tihich may be rery Nrolr~rlp
advanced for the adoption of the pusher grade," went on to say "In my opinion,
however, the Commission should carefully consider with the Government the
effect upon the minds . of the public regarding this Transcontinental Iiaihvav,
which has been widely advertised as being the only low grade line front the
Atlantic to the Pacific." It will be seen that neither Mr. Butler nor Mr.
Ilayes, the one an engineer and the other an operator of railways, offer any reason
why, front a commercial point of view, this million dollars should not have been
saved .

Mr. Doucet furnished this Commission with a comparative estimate between
the actual cost of the line as constructed, mile 115-122 .7 "B" and proposed 0 .65
pusher grade line "C" at La Tuque, vhich is :

Actual cost of line as constructed, mile 116-128 .7 . . . . . . . . . . . . . . . . . . . . . . . $1,346,251 .00
Actual cost of Divisional Yard constructed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669.273 .00

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,914,62.4 .00
Estimated cost of 0 .65 Pusher Grade Line . . . . . : . . . . . . . . . . = 641,816 .00
Estimated cost of Divislonal Yard on Upper Level . . . . . . . . 210,869 .00

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i858.094 .00
Increas .:d cost by adoption of present lino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . =1,068;180 .0 0

W. -Doucet gives the following as the history of this piece of construction (p .
365) :" On making the final survey of the line at La Tuque, we found that by the
actual levels we could not possibly -get down to the level of the ILa Tuque Flats,
using a 4 .1 grade, and unless we took a ver~~ ronndabont way, increasing the length

ô~ tll~ line some three tnile, and at, a very excessive . coat . The use of a direct
4 .10 grade also prevented us from using the Flats at La Tuque for a Divisional
Point . We found that a direct line could be held by -etarting at Creek Beauce
to the La Tuque F!ata, using a 0 .65 grade . I had the engineers look very care-
fully over the ground, and rnn a number of lines to prove that it would be in the
interests of the Commissioners to use this direct line. This 0.65 grade line
could-not-be considered-altogether- as a-I'usher Grade ; ---It--was-much-shortEr,-had
less curvature, and would cost much less to build than the 4.10 grade. It would
also have enabled us to use the 'Flats at La Tuque for a Divisional Yard, whereas
by the adoption of the direct 4 .10 grade, we were forced to move their yards two
miles further to the west at what I might call an excessive cost . By adopting
the 0 .65 grade we would have saved $300,000 .00 on the construction of the yard
alone."

It was not pretended by any person that an advantage would he gained
either in construction or operation by adhering to the 0 .4 per cent grade at this
place .

Although Mr. Doucet in his estimate made allowance for the cost of an extra
engine to help trains over the-grade, in practice such an engine would be supplied
at small expense by reason of the grade being near a divisionnl yard where there
are extra engines available. Even the sentimental reason on which the Qovern-
nlent based its refüsal, and Mr . Hayes, his hesitation to approve that in order
not to disappoint the public in its expectation of po,essing the only . four-tenths
Transcontinental Railway, did not exist' because as was well known the approach
to the Quebec Bridge is over a pusher grade . We find that there was no justifi-
cation whnteicr for the expenditure of $1 .062,430.

For correspondence in connection with the above see Exhibit No. 30 .
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LAliE I'OIIEN A G A DI00K PUSHER GRADE .

0

Two pusher grades, that is gradients of such a rate that enginea pulling the
maximum number of cars which they can haul up the standard rate of gradient
require to be assisted or pushed up these steeper gradients, were constructed
between Moncton and Quebec .

The one between Mileages 146 and 159 is adverse to castbound traffic and
rises at the rate of 1 .10 feet per hundred feet, the other adverse to westbound
traffic rises on the same rate of grRdient, namely, 1 .10 per cent. from Mileage
174 to Mileage 163 (District "B .")

The peculiar condition apparent here is that both pusher grades are of the
same rate of gradient, while they should be proportional to the eastbound and
westbound grades to which this railway has been constrlicted,, namely, 0.4 per
cent and 0.6 per cent, and the rate of the gradient between Mileages 174 and
163 might have been increased to 1 .47 per cent., and exactly the same results
in operation attained while the construction saving would have amounted to
$43,500 .00 .

This . amount is based on an estimate submitted by District Engineer Doucet,
who stated in his evidence that had the matter been left to his own judgment
and authority, he wduld have adopted the steeper gradient, and thereby effected
this saving. Mr. \lacPher_-on, who, as Assistant Chief Engineer, was dircctlr
interested in the gradients and pr)files, in a ieport to Mr. Gordon Grant under
date of August 12th, 1912, explains the mattec as followa :-

"\ir. Gutelius' remarks that a pusher grade of about 1 .47 per cent balances
a ruling grade of 0.6 per cent are of course indisputable, bqt my reasons for not
suggesting a steeper grade than the 1 .10 per c3nt adopted were that I considered
freight traffic between Moncton and Quebec would be for a long time, and per-
haps always, so moderate th~ ; most, if not all, of the freight trains and the
heaviest passenger trains, would not require a pusher over it ; whereas, had it been
evenly balânced with the 0 .6 ruling grade, both comparativelp light freight trains
and heavy passenger trains would require pushing. Time will tell whether I was
wrong in my judgment of the volume of traffic, but I am still of the same opinion
in the matter."

Mr. 'l-fe confirms the Commissioners' opinion that any money ezpended in
obtaining -a--1 :1--per -cent--gradient -whére -â stëeper ridé- was permtssible was
wasted, and, though the amount shown as having been unnecessarily expended at
this location is based on the profile of the line as constructed, we have no hesit-
ancy in stating that had the locating engineers been properly instructed in this
matter, a far greater sum might have been saved .

The conditions outlined in Mr . IfacPherson's report as regards the volume of
tfaffic east of Quebec appear to be reasonable and well founded, and this item of
443,600 .00 fades to insigniticance, when contemplating the millions expended on
the 460 miles of railway between Moncton and Quebec in obtaining 0.4 and 0 .6
per cent gradients as provision for trains of a length and tonnage unknown in
Eastern Canada .

SECOND SIDINGS.

A station track plan was adopted by the National Transcontinental Railway
whiah provides for two side tracks located side by side on the same side of the main
track at all stations which are located about seven miles apart . These sidings
have a total capacity of 1 50 cars, or four average length trains, and are located
regardless of volume of traffic, local business or the expense, as many of them nre
located where heavy rock cutting was required, and being outside the grading
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required for double track, become an absolute waste unless required for local busi-
ness. This plan was adhered to as regards the grading of the sidings between
Graham and Winnipeg, and at some of the points in Quebec and New Brunswick .
Only after the rails were laid upon several of these sidings was it realized that
the extra siding was a useless expenditure and the plan eventually abandoned. (Seo-
Eithibit No. 24. )

The standard practice in siding construction on new Canadian railways is to
build single side tracks in convenient locations at distances of about ten miles
apart, and to extend this single siding as required for the volume of traffic and
later on to build intermediate similar sidings using them finally as double track.

The practice of building second tracks at stations is only resorted to when
the local business at such stations requires such facility for the loading and un-
loading of cars, or when the operation of the road becomes hampered by the number
of trains or cars to be taken care of at that pppt.

A statement has been compiled covering the cost of the building of these
extra side tracks, and is attached herewith, from which it will be noted thr,t had
the constrilction of these second aiding track& been postponed until traffic war-
ranted it a total saving of $374,410 would have been effected.

NATIONAL TRANSCONTINENTAL RAILWAY .

watement rhowing locations of second aiaings and amounts eapendeâ thereon .
0

(Note :-No tracks are laid at points marked thusy---z. )

District A.-

Second sidings constructed at Chipman, Cantor x, Sudbury x, Mctlivney's
Junction x, Maple Grove a, Summit r, Longley, Plaster Rock, Grand Falls, Mileage
195 .5, Bellefleur, St. Leonards, Quinibis, 'Green River, Mileages 237 .5, 242.5,
and 252 .0 .

Cost of grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :88,168 .00
Cost of ratio, fastenings, switches, ties, and track laying . . . . . . . . . . . . . . . . . . 16.927 .00

-_ -- - ----~
Total cost, District A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166,180 .00

District B.-

West of Quebec Bridge, second sidings constructed at Mileages 5 .2, 65.0,
93 .0, 85 .0, and 154 .5 .

. . . . . . . . . . .
•

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488.867 .00Cost of grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Cost of rails, fastenings, switches, ties and irack laying . . . . . . . . . . . . . . . . . . 17,926 .00

=61,794 .0 0

District C.D.-

One second siding constructed at the west crossing of the Diottalgami River,
Mileage 134 .6 .

Cost of grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ia.a6a .oo

Cost of ratls, fastenings, swltches, ties and track laying (apprax .) . . . . . . . . . 1.600 .00

-,rotai cost Dis :,•Ict C.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 6,46f .00

p* -
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District E.-

One second siding constructed at Station 1864 .

Cost of grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M584 .00Cost of rails, fastenings, sw•itches, ties and track laying . . . . . . . . . . . . . . . . . . . . 1.100-00

Total cost, District E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . : 5,684 .00

District F.-

Second sidings constructt.d at Hudson r, Webster x,, Taggart z, Sunstz•~, m- x,
IIilledge N, Richan r, Freda r, Ilunter r, Morgan r, Quibell r, McIntosh Y, Can-
yon s, Fdacel .r•, Jonc :s r, Farl :ine. Brinka r. Edna s, Minaki r, Wade r, 3ialnchi s,
White r, Ophir r, Dt,tt . ltrrrv-n, t:inia, llaz,4 r . Vivian, Anola s, Dugald .
Cost of grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $235 .820 .00Cost of rails, fa .stenings, switches, ties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2 45,462 .00

=236,2iS .00

Summary .

District A . . . . . . . . . . . . . . . . . . . . . . . . . . . .'. . . . . . $ 55,180 .00
District $ . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . 5 1 .i92 .00
District C.n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.462.00
Dratitct E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,68 4 .00
District F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256,272 .0 0

$374.110 .00

HEAVY RAILS IN SIEDING.

The commissioners of the Transcontinental Railvray have adopted and used
steel rails weighing 30 lbs to the yard in all main track sidings, yard traaks,
ballast pit tracks, etc. It is the practice on other railways to use second hand
rails of lighter weight in unimportant tracks. 65 lb. rails would have been the
proper weight for the secondary tracks on the Transcontinental Railway, the
main track rails being 80 lbs .

____ _ ._Thereare 367 miles-of new 80 lb: rails-ând-94T ne•,t 801b. turnonbi used in
the secondarc• tracks on the Transcontinental Railway . A atateme.nt supplied
this Commission by Chief Engineer Grant shows that if new 65 lb . rails and turn-
outs had been used in theEe secondary tracks and the prices paid per ton were
the same as the price: paid for 80 lb . rails, switches, ftogs, etc., a saving of $340,500
could have been effected, and if second hand rails (which are usually procurable
at a price of $5 .00 per ton less than new rails) had been pur,chased and used as
is the usual custom, this saving Would . have been incro~ased to $520,000 .

The resp(.nsibility for this avoidable expenditure resta primarily with Chief
Engineer Lumsden who wrote the Commissioners, March 25, 1908 (Exhibit 25) :
"Personallv I feel that there is a great advantage in having a uniform rail in
use on the entire system but as this proposition will affect the Operators of
the road more than the Constructors, the Operating Company should have their
suggestion considerol :' The, Grand Trunk Pacific Railway Company in 3[r,
Woods' letters, 3iarch 5th, 1906, states it will be satisfactory to the Grand Trnnk
Pacific Rai'u-av Company if the Commission decide to use 80 lb . rails throughout.
The C,ommissionera in their reply of Apri115th,1908, to Mr . Moree's letter of March
20th, 1908, wherein he states "I write to snggeat that it would be well to order light
rail for side tracks as it would lessen our capital expenditure," stated "If it now be
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desired that a change be made, the Commiasioners think that such should be re-
quested by a resolution of your (Grand Trunk Pacifie Railway) Board ." Nothing
further was done by the Grand Trunk Pacific Railway Company, but the new Chief
I+:n;;ineer of the Transcontinental Raiiwa3c, M . Gordon Grant, took thè matter
up on April 8th, 1910, with Chief Engineer Kelliher of the Grand Trunk Pacific
Railway Company and in Mr . Kelliher's reply of April 19th, 1910, he saya : -

"Your suggestion to substitute 60 lb. rails for 80 lb. rails in all yards
and sidings for which rails have not been ordered or laid is fully approved
by our Vice President and General Manager and myself and I would be
glad if you would recommend the adoption of the same to the Commission . "

whereupon, Mr. Grant recommended the use %if light rails in sidings on April
26th, 1910, and in his recorimendation sugoested that at that date a saving of at
least $150,000 might have bcen effected. The Commissioners, however, paid no
attention to Mr . Grant's recommendation and purchased sufficient 80 lb . rails
for all' purposes, so that the responsibility for the use of those expensive rails in
unimportant tracks subsequent to Mr . Grant's recommendation, resta entirely with
the Comm.isaioners .

It should be pointed out that the operating company gains an advantago
by having 80 lb. rails in the sidings in that these rails can be exchanged for de-
fective or worn out main track rails, whereas, if the sid '►ngë were laid with lighter
rails, the operating company would be compelled to purchase new 80 lb . rails for
these renewals or replacements at their own expense and cost .

Thus the use of new heavy rails in sidings was equal to loaning the operating
company from $340,000 .00 to $520,000 .00 for rail maintenance without interest
for seven years and thereafter at the rate of three per cent per annum, and the
saving which the Commissioners might have effected py adopting the lighter rail
would have, at the end of seven years, amounted to from $447,000 .00 to $683,-
cOQ.00, according to whether new or second hand rails were purchased .

DOUBLE TRACKING.

At three locations on the Transcontinental Railway the Commissioners
-o.ndertook-the-construction- -of a- double track -raihvay at -direct variance-to -thè

wording of the Act which governed their operations .
At Cap Ronge, or rather between the St . Foye yard, which is the Quebec

Freight Terminal, and which lies immediately north of the QuebecBridge, and
-the-Cap Rouge -viadnet; there-hââ beén cwnstrûcied about one an4 a quarter miles
of double track at an additional cost over and above the cost of a single track for
this distance of $97,838.02, made up as follows :

Cut Station 81-130.

Extra YardaSe taken out for double track:-
8. M. 68,471 cubto yards, at $1 .50 . . . . . . . . . . . . . . . . . . $87,708 .00
C. F1, 0,617 cubto yards at . 2 1 . . . . . . . . . . . . . . . . . . 6 3 8 .67
Extra track material and ballast . . . . . . . . . . . . . . . . . . 8,601.4 5

$97.818 .02 '

It will be noted that the cost per mile for this second track is inordinately
high, and was caused by the fact that the major part of the work was tho ex-
cavating for double track of the great cutting immediately east of the Cap Rouge
ciaduct, S . 81-120 (8-4 mile.)
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Prior to the Transcontinental Railway being located at this point, the Can-
adian Northern Railway, on behalf of the Quebec, New Brunswick and Nova
Scotia Railway, had submitted to the Departulent of Railways and Canals, plans
for approval of a proposed line of railway which was to occupy practically the
sanie ground as the Tran-tcontinental Railway does now, from Cap Rouge viaduct
to the Quebec Bridge . Authorization for the construction of this line was obtained
by the Canadian Northérn Railway Company under an order of the Board of
Railway Commissioners, dated August 15th, 1904 .

Through the energetic action of Mr. Wade, who was Chairman of the Board
of Coinmissionera of the Transcontinental Railway at that date, this order of the
Board of Railway Commissioners was cancelled by an order of the Governor Gen-
eral in Council, dated June 28th, 1905, so that at that date the Transcontinental
Railway was in a position tn proceed with the construction of their single track
railway without any interference from other interests.

In August, 1905, Mr. Parent was appointed Chairman of the Transcontin-
ental Railway, and in September, 1905, Mr. Lumaden issued instructions to build
double track from the Quebea Bridge to-Cap Ronge viaduct .

Mr. Lumsden, in his evidence (p. 395), states that the double track was con-
structed with the idea or' accommodating the Canadian Northern Railway as well
as the 17anscontinental . The Commissioners were consulted in the matter, and
his instructions were issued with their knowledge .

• __ __
The points that stand oût in connection with _this matter .are :
The Canadian Northern Railway had their plans covering this location

approved first ,

The Transcontinental Railway wished to occupy the same ground .

There was room for two tracks, as the construction of the double tracb
proves.

The Commissioners of the Transcontinental Railway built a double track
to accommodate the Canadian Northern Railway Company.

There was no necessity for a double track . The Commissioners, before
the work started, should have made an arrangement with the Canadian Northern
Râilwav in connection with running rights over the single track, and a further
agreement relating to the construction of a second track should the traffic
warrant the expenditure_(p,_434), _

By the construction of the second track, the cost of the railway has been
increased by $97,838.00 with no benefit accruing.

STURGEON RIVER BRIDGE .

è9l 3 _119 .5, Dist rict F .

This structure across the Eturgcon River ia located on that stretch of
railway between Graham and a point where the Grand Trunl- Pacific branch
lino to Fort William lea--~s the main line of the Transcontàluantai Railway .
The bridge was constructed t , ', provide for a -double track railway at an additional
cost of $106,035 .00, as outlined in the following letter from bfr, R. F. TJniacke
to Mr. Grant under date of October 11th, 1912 .

"In replv to your letter of the 5th instant, file 12,188, the cost of con-
struction of the Sturgeon River Bridge, Mile 119 .5, Dist rict F. : for douhle
track over and above the cost of a single track structure was--
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Sub-structure . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 48,667 .00
Super-structure . . . . . . . . . . . . . . . . . . . . . . . . . 66,478 .0 0

=106,036 .00

R. F. UNIACKE,
"Bridge Engineer ."

107

Before this work ►r-as undertaken t he matter was refer:ed to the Grand
Trunk Pacific Railway Company, and Mr. B. B. gelliher, Chief Engineer of the
G. T. P. Railway, in his reply to Air . Uniacke, under date of October 25, 1909 ;
expressed himself as follows :

r`I agree with ,on in preference for a double track single bridge, as per
section shown in scheme No. 2 at the present time. I have taken this up
with our Vice-lyresident and he is of the opinion that it will be necessary for
us to double track the line from Superior Junction to the division yard before
many years. "

The letter then deals with the question of the number of spans required
for the crossing, and concludes as follows :

"As far as the Grand Trunk Pacific is concerned they would like to have
a double track bridge built on the original construction, and whether the
bridge should be two or three spans, you will be able to determine ."

Mr . Gordon Grant, -in-his- report to- this Commission,- in connection w itlr
this bridge, says :

"The reason for this bridge having been constructed for double track is
that it was deemed advisable to do so, owin g to the fact that this crossing
intervenes between Superiôi Jumetion and Graham yard, which are about six
miles apart, the Grand Trunk Pacific Railway Company • maintaining that in
the near future traffic between these two points would necessitate a double
track and that if the bridge was not built for a double track, it would cost a great
deal more money later on than at the time it was first constructed ."

We do not agree with A ir. Grant as regards the increased cost of this work it
undertaken at a later date , after taking into consideration the very high eeistinn
contractors' prices and the reasonable rates which would have been paid for
concrete, etc., once the railway was in operation, and we find that though this
unauthorized expenditure was made with the concurrence of the operating coin-
pan y , it was a needlers eRtravaganc.çbv w hich the country is_ ngain the .sufferer,
nit only by being mnletéd üf the first cost involved, namely, $106,035 .00, but by
losing forever the interest on this amount for at least seven years.

TRA;IBCONA TO wINNIPS4.

The subject of -the . .location of the Transcontinental Railway-entering the
City of Winnipeg has already been dealt with . 'This line from Transcona to
Winnipeg, -a distance-of about 4 .9 miles, has been constructed as a double trnek --
railway at an additional cost over and above what a single .track would have cost .
of $475,819 .00, made up as follows :

srtdgee--
8ub-structure . . . . . . . . . . . . . . . . . . . . . . . $121,186 .00
Super-structure . . . . . . . . . . . . . . . . . . . . . 884,638 .0 0

3865,818 .00
(lrading-

Approstmate . . . . . . . . . . . . . . . . . . . . . . . . 100,000.00

=476,810 .00
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We cannot find any similar instance of a new railway undertaking to
provide for possible future traffic in such a manner .

That the Commissioners of the Transcontinental Railway shouJA under-
take to double track any portion of the raihray seems to be in direct contra-
vention of the terms of the Act and was a most unwise procedure.

In this case the country suffers to the extent of nearly half a million
dollars, while the interest on this aniount for the pe riod of seven years is also
lost .

It was so obviou Q h• to the advantage of the Commissioners sa répre senting
the financiers of the railway to curtail such inroads on their capital until the
traffic condit ions should warrant the exnenditure that we can only att ribute
this unnecessary outlay to a lack of interea in- the economical and efficient
construction of the railway.

,

TWO PRICES PAID FOR ONE HANDLING OF 3iATERIàI,.

Instances have occurred on-the Transcontinental RaÎlWaÿ-Whërë the contrac-
tors have been paid for excavating material from line cuttings and also paid for
the same material as train hauled filling, under Item 740 .

These instances are at locations where the material excavated from the cut-
tinga is not required for the coustruction of embankmente in the immediate
vicinity, or rather within a distance which would allow the material to be hauled
there without paying the contractor an extra under his overhaul allowance clause,
which would make the cost of the material to the Commissioners in excess of the
contractor's price for train baiiled filling.

The argument used to justify this double payment is, that owing to the long
haul from the cutting to the point where this material would be required, under
ordinary conditions, it would be more economical to waste the material excavated
from the cutting bythrowing it in thespoilbank-and-to borrow train - fill for the
construction of the distant embankment, rather than to pay the contractor one
cent a cubic yard for every one hundred feet over fire hundred feet the material
would be hauled from the cutting to the embankment, and that in paying the
contractor for excavating the material and then paying him train hauled filling
for putting it in the embanlQnent, the Commissioners are not called upon to pay
anything inezcess-of-what-thiswork would eost under any conditions .

It is pointed out, however,- that by using temporary grades to surmount these
cuttings or by slightly detouring the line and providing for these changea in the
original profiles given to the contractors, the material in the cuttings for which
a double price was paid might have been removed as train'fill, classified, if neces-
sary, and one price only have been paid .

We do not find that the Commission or their engineers took advantAge of
this economy which is the usual practice in construction on other railways, and
we find that their omission to do so involved a waste of approximately a75 ,884.83.
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Statement abowing yardage and cost of material excavated from iine cuttings
and paid tWat excavation p ricea, and also paid for at train fill prices .

Contract No. 2.
61,242 cubic yards 8.R @{1 .60 . . . . . . . . . . . . . . . . . . . . . $76,863 .00
87,496 cubic yards LR. @ .60 . . . . . . . . . . . . . . . . . . . . . . . . . 43,748.00
87,863 cubic yards Com. Ez @ .81 . . . . . . . . . . . . . . . . . . 7,142.7 3

$127,753 .73
176,601 ;ublc yards train fill @ 88c . . . . . . . . . . 67,608.38

10 9

Amount Wasted.

$194.862 .11
If paid for an classified train Dll would cost . . . . . . . . . . 163.684 .4 0

Contract No. 8.
f,417 cubic yards loose R. @'44c . . . . . . . . . . . . . . . . . . . . .
2,693 cubic yards Com. Es. 0 19c . . . . . . . . . . . . . . . . . . . . . .

$31,277 .71 =31,l77 .7 1

6.010 cubic yards train fill @ 600 . . . . . . . . . . . . . . . . . . . . . . . .

If paid for as classified train fill would cosi . . . . . . . . . .

- - -C3ontract- No.- 4.-- -
24,802 cubic yürde Sit. @ =1.46 . . . . . . . . . . . . . . . . . . . . . . . . .
11,445 cubic yards LR. @ .46 . . . . : . . . . . . . . . u. . . . . . . . . .
7.029 cubic yards Com. Ez. @ .27 . . . . . . . . . . . . . . . . . . . .

=1,603 .48
751 .9 7

=Y,Y56 .46
3,005 .0 0

;5,i60 .46
3,617 .6 6

1121102 . 90 $ 2 .102 .50

$35 .237 .90
6.150 .2 6
1,897 .8 3

MM8 œbio yards train fui 60c .
i41,Y86 .98

0 . . . . . . . . . . . . . . . . .
.•
. 21.388 .00

=68,673 .98
If paid for an daaelited train fill would ooet . . . . . . . . . . . . 48,649 .7 6

Contract No
. 6 =15,124.21 =16,124 .32

.
76,980 eu. yda com . ez. @ 130 . . . . . . . . . . . . . . . . . . . . . . . . . . 817,461 .60
76,9 2 0 eu. yds train 1111 @ 40e . . . . . . . . . . . . . . . . . . . . . . . . . . 30.368 .0 0

47,889 .60
If pald for as train S11 would coat . . . . . . . . . . . . . . . . . . . . . . 30,364,00

Contract No
. 8 i17,461.60 j17,461 .60

.
6 .600 cu. yde. loose rock @ 66c . . . . . . . . . . . . . . .'. . . . . . . . . . i4,226 .00
5,600 cu. yds. com. M @ 270 . . . . . . . . . . . . . . . . . . . . . . . . . . 1,485 .00

13,000 cu.ydetfrai
$5,710 .00

A, Q11_6_46c . . . . . . . . . . . . . . . . .,,z=: 6,400:00-

511,110 .00
If Dadd for as classified train fill would coat . . . . . . . . . . . 7,870.00

Contract No . It .
16,000 cu. Yde, com . ex. 0 38c . . . . . . . . . . . . . . . . . . . . . . . . . .
16,000 cu . 9de. train tlll 0 66c . . . . . . . . . . . . . . . . . . . . . . . . .

s8,240 .00 . $3,240.00

:6,080 .00
8,800 .00

$14,880.00
It pald for as train fill would coat . . . . . . . . . . . . . . . . . . . . 8.800 .00

=6,080 .00

Total amount waeted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$6,080 .0 0

=76, :84 .88




