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Toronto, March 4th, 1903.

The Hon. J. R. Stra-tton, M.P.P.,

Pro\incial Secretary Provinfe of Ontario,

Parliament Buildings. Toronto.

Sir.—I have the honor to tra.nsinit herewith, for |»resentation to the

Legislature of Ontario the Seventeenth Annual Report of the Commissioners

for the Queen Victoria* Niagara Falls Park, together with the appendices

thereunto attached.

I have the honor to be. Sir,

Your obedient servant.

J. W. LANGMUIR, Chairman.

[••i]





SEVKNTEENTII ANNUAL REI'OKT OF THE COMMISSIONKKS FOK
THE QUEEN VICTORIA NIAGARA FALLS PARK.

To the Honorable Sir Oliver Mowat, K.C.M.O..

Lieutenant-Governor of the Province of Ontario.

May it phase your Honor : The ( omraissioners of the Queen Vietoriii«

Niagara Falls Park beg to submit their Seventeenth Annual Report (being

for the year 1902), to which is appended the usual statement of receipts ajid

expenditures, the report of the Park Superintendent and the text of several

agreements which were entered into during the year, together with the expert

evidence obtained in connection w"ith some of these agreements.

The va<;aney which had existed on the Board of Commissioners since

the decease of Mr. B. E. Charlton was filled during the past year by the

appointment of Mr. Robert Jaffray of Toronto.

B; foie entering on a review of the proceedings and transactions of the

Commission for the past twelve months, the Commissioners may be per-

mitted to refer to rertain strictures and adverse criticisms on the Manage-
ment of the Park a«fifairs which have appeared from time to time in the press.

These criticisms evidently are based upon an entire misapprehension of the

facts, and if allowed to pass unchallenged may be a.ccepted by the public as

being well founded and unanswfra.ble. The chief stricture to which objec-

tion is taken by the Commissioners is, that in order to provide revenue

they ha-ve committed acts of vandalism that will ultimately ruin the scenery

of Niagara Falls, and one writer goes so far as to say ''that it is scarcely

possible to conceive how anything short of fina.ncial interest could have
persuaded them (the Commissioners) so to play false to the whole s])irit of

their trust."

In view of such statements it appears to be neci'ssary that the Com-
missioners should again clen«rly set forth the policy which was adupied at

the time the Park was established, and which has been consistently adhered
to throughout the fifteen years which have since elapsed, a.nd in furtherance

of this reference will be made il) to the measures authorized by the Legis-

lature for acquiring the Park and the duty cast upon the Commissioners to

provide the funds needed for the improvement p.nd maintenance of the
property, (2) The area of the property originally selected about the Falls for

Paik purposes and the very extended territory that has since been placed

under the jurisdiction of the Commissioners and. (?.i The simrces from which
the funds a<re derived for carrying on the work.

When the Government of Ontario had the Park project under consid-

eration two general principles were regarded as indispensiblo to the carry-

ing out of the project, viz.: That no financia-l burden should be laid u]>nn the
Province for either the purchase or maintenance nf the pro]>erty, and in con-

formity with the plan adopted on the American side of tlie river that the

Pa<rk should be made free.

Conforming to these initial conditions, obviously the only plan open to

the Commissioners for securing the funds to establish the Park was through
the issue of debentures guaranteed by the Province and secured by the lands
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selected for the Park. Acting therefore on the recommend?.tion of the Com
missioners the Legishiture authorized an issue of fortv year four per cent,

dehen ures to the amount of .^525,000, and with the proeoods, the lands
originally forming the Queen Mctoria Niagif-ra Falls Pnrk were acquired,
improved and thrown open to the public.

It should here be stated that the original design of the Commissioners
was to include only the property running southwards along the bank of the
river from the Clifton House to Cedfi.r Island, about one mile in length and
averaging about one-eighth of a mile in width, and comprising about S5
acres. From this territory the best views of both the American and Horse
Shoe Falls can be obtained as well as the gorge of the river below the falls,

while from the higher ground on the west the upper rapids can be seen in the
distance. In order, however, to obtain nearer and better views of the mag-
nificent rapids above the Fa-lls and at the same time to secure for the Park
th(- beautiful ba^-kground and charming scenery surrounding what are now
known as the Dufferin Islands, it was after ca.reful deliberation decided to

obtain an additional area extending about n. mile and a half farther up the
river to smooth water above the head of the rapids. For the grea«ter part
of this distance nature has provided an ideal background of beautifully

wooded banks, which furnish the natural outline of a< completed Park. These
properties which originally comprised the Queen Victoria Niagara Falls
Park cover about 154 a-cres. Subsequently additional lands (the property of

the Crown) lying along the Niagara River were added to the Park from
time to time or placed under the cave of the Commissioners and the property
known a.s Foster's Flats lying immediately north of the Whirl-pool and com-
prising about 100 acres of territory, unique in its unrivalled grandeur and
primitive wildness, was purchased and added to the Park domain. With
these additions the Park now practically extends the whole length of the

Niagara River from Lake Erie to Lake Ontario and embraces an area of

about 734 acres.

The acquisition of these additional lands and the maintenance and per-

manent improvement of this very extensive and diversified property neces-

sitated at further issue of debentures for $75,000, making a total debenture
liability of $600,000, bearing interest at 4 per cent, per annum.

Based upon the expenditures of the past fifteen years the average
annual amount required for maintenance and permanent improvements has
been as follows :

—

4 per cent, on $600,000 debentures $24,000

Permanent improvements—average per annum— 6,700

Maintenaneo and ordinary improvements 17.300

Or an annual charge of $48,000

On the American side the lands expropriated for the purposes of the
State Reservation have an area, of 110 acres acquired at a cost of nearly one
and a half million dollars. These la.nds were practically handed over to the

Board of Commissioners as a gift from the State of New York, and in addi-

tion the State Legisla.ture authorized a payment to the Commissioners of an
annual appropria.tion sufficient for maintenance, while large sums are annu-
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ally vot' d by the State for permanent improvenienis. In tlie case of Outaiio,

however, as has been shown tlie lands have neither been acquired, improved
nor ma.iutainod by monies supplied by the Province, but the whole burden of

providing for the outlay for all pnrposeso devolved upon the Commissioners.

It now remains to show the methods ado[»tod by the Commissioners to

meet these heavy annual charges and the grava-men of the adverse criti-

cisms referred to appear to be chiefly aimed at the principle of granrinir cer-

tain rights or franchises within tin- Park for th" purpose of raising the

necessary funds. The franchises granted are threefold: viz: (1) For an I

electric railway (2j For a restaurant, photograph ga-llery and the privilege
}

of operating an eleva.tor to go under the Falls (3) For utilizing the water
power of the falls for generating electrical energy.

These will be briefly considered in the order in w Inch they are placed.

Owing to the great length of the Park domain extending from Chippev.a

to Queenston, a distance of nearly twelve miles, every porti in of which is full

of historic interest, and scenic grandeur, it was vitally important that all

the objective points should be reached by an electric railway so tha.t tourists

might be able to visit every point at a reasonable cost. This was accom-
plished by inducing capitalists to construct an electric railway, the Com-
mi>si ners granting the right to la.y a double track through the

Park and on the Chain reserve, for which they receive ?10.000 per annum.
This line of lailway has now become part of a belt-linr' system, giving

visitors th- magnificent views from the highland of the river bank on the

Ca-nadian side, together with the Niagara Glen and Queenston Heights Parks
and the intermediate gorges descending to the river all within the Park
doma.in and returning on the American side by the Gorge Railway, thus
enabliuL' visitor= to vi"W the banks and rapids from the lower level'.

Whether the granting of thi= chf.rter with j)ermi>sion to pass through the

Park can, under the circumstances stated, be characterized as an act of va«u-

dalism. the Commissioners are quite content to leave to the verdict of the
millions of visitor^ who have parsed over this railway in the past ten years.

That it has been a great boon to visitors both pecunia-rily and visually in

enabling them to view all points of interest with ease, comfort and satis-

faction is a-lmost universally admitted.

From a financial standpoint it i= satisfactory to know that up to the
present time the Commissioners have received over S^ll 0.000 from thi= fran-

ch i- e.

To those who vi-ited the Falls of Niaga-ra under conditions existing

prior to the regime of the Commissioners it will be remembered tha-t the
surroundings were disfigured by unsightly structures of various kinds, and
visit' rs had to run the gnuntlet of cab drivers and hotel runners in order
to see the cataract or come within the scope of its influence. When the
Commissioners assumed eontrol of the property all these unseemly surround-
ings were dis] en=ed with and visitors were permitted to roam at will

throughout every pa-rt of the Park domain freed from all annoying importuni-
ties and ir.terrui tion. For a great many years one of the attractions of
Niagara Falls wliieh appealed strongly to certain cla.s«e? of visitois was
a ]ilgiim;Tge under the Falls, or sheet of water as it was then called, and
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having photographs made showing the pilgrims encased in the oiled suits

required for protection when under the heavy curtain of water. On the
es'ablisl ment of the Park, the Commissioners deemed it best to continue this

interesting fea-tuie, and aft( r providing improved means of access thesv?

privih ges together with that of supplying refreshments to visitors were
leased, subject to rigid regulations, for |8,200 per a.nnum. This franchise
granted directly in the interests and comfort of visitors has produced over
|100,000 up to the present time.

* The production of electrical power as a means of providing revenue
has perhaps more than anything else been cha.racterized as vandalistic in

its ultimate effects on scenic conditions in the Park.

It should be borne in mind that at the time the Park was established

the science of producing electrical energy for motive purposes was pra«cti-

jcally in its infancy, the tirst Electrical Street Railway in America having
been put into operation in 1887. It was only w^hen the practicability of

tra-nsmitting electrical power had assumed shape that the matter was con-

sidered by the Commissioners as a possible means of obtaining revenue. The
Commissioners do not claim that they acquired the ])ortion of the Park
lying south of Cedar Island looking to the utilization of this portion of the
property as being eminently suited for this purpose. They do claim, however,
tha.t thoir recommendation to the Government which brought about the
acquirement of this additions.! property has resulted in the greatest pecuniary
advantage. Had the property not been expropriated when the
Park was founded, viewing it now in the light of what has transpired on
both sides of the river—that part of the property would doubtless have been
acquired by ca.pitalists and laid out as a manufacturing district without
reference to its scenic environments, as has been done on the American side

of the river north of the steel arch bridge, to the irreparable disfigurement
of the river bank. On the other hand, had it been expropriated after its

capabilities as a centre for production of electrical power on a large scale
had been demonstrated, it is quite probable that the price of such expropria-
tion instead of the original cost of f100,000 would have been ma.ny millions
of dollars, determinable only by the capitaJization of the revenue obtainable
from ])ossible electrical franchises.

Coming now to the charge that the Commissioners have, in granting
certain powder privileges, committed acts of vandalism that will ultimately
ruin the scenery of Niagara Falls, the Commissioners have to state that with
the exception of the Ontario Power Company's Power House in the gorge
under! the Falls, hereafter referred to, all the proposed works connected
with the generation of electricity are practically beyond the territory origi-

nally designed for park purposes. When the electrical power woiks are
completed, not a single view of the Falls, rapids or gorge under the Falls

will l-e obstructed in the slightest degree. On the coii!rary the filling in

of the shore line above the Falls by excavated material from the tunnels
W'ill increase the Pa<rk area very considerably and will permit of roads and
walks being constructed on the margin of the river which will greatly im-

prove the views of the T'^pper Rapids, and at the same time cover the fore-

shore which in some places has become exposed by the recession of the
waters, owing to the breaking awa-v of the cataract. The waters forming
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the Dufferin Island- will be completely restored and improved by the con-

struction of casciide-; and miniatuie falls, and besides, the area at that con-

gested point in the park will be considerably enlarged. The unsightly iron

^nd wooden l)iidges will be removed and solid ma.sonry structures substi-

tuted, and when all the works are completed the Park surface from the Falls

running south will all be laid out and improved to correspond with the com-

pleted Park overlooking the Falls.

Respecting the construction of the Ontario Power Company's power
house in the gorge under the Falls, the Commissioners of the State Reserva-

ti'in made lepirsentations to the Board in July last and were granted a

hearing with particular reference to the erection of the structure a.t that

location. The contention of the Commissioners of the State Reservation

leing that the building would not only disfigure the landscape as viewed
from several points in the American Reservation, but would a.lso be objec-

tionable from an aesthetic standpoint and at variance with the natural con-

ditions desired by the Commissioners on both sides of the river.

On the other ha-nd it was shown by the Canadian Commissioners that

the location of the building in question would present no obstruction to

the free views of the Falls or river from any point on the American side,

and as the building would be far below the surface level of the Park, a por-

tion of the roof and tlie two gable ends will be the only parts of the struc-

turo tha-t would be seen from any point of view within the Queen Victoria

Park. It was further pointed out that to make the building in any sense

a conspicuous or objootionable feature of the landscape would depend solely

op n the design and character given to it. Should, for insta.nce, the building

be designed upon the lines of the power house on the American side near
the Steel Arch bridge, the public would have some grounds for complaint, but
so far from the Commissioners sanctioning such a structure they have made
the most striniTcnt provisions to secure the highest degree of atrtistic treat-

ment in outline, color and design which it is possible to secure, and they have
no hesitation in asserting that upon the completion of the power house, with
its facade Ci-vered by creepers and relieved by evorsreens, and a roof har-

monizinir in color with the hich limestone cliff forming the background, it

will be found that not only will the structure itself be unobtrusive and
entirely unobjectionable from evry po!nt of view, but that no violence will

be done to the euvironmerit of the gr-eat Cataract.

The Commissioners have also arranged for the early .remova.l of the

large and unsightly building which is so conspicuous from the American side,

and which w'as originally constructed for a museum but which has recently

been used for a. restaurant and shelter building. The removal of this struc-

ture which has formed quite a striking feature of the Park, and the substi-

tuting of a modern refectory near the centre of the picnic ground, will remove
from the Park one of its most objectionable features, and more than counter-
bala-nce any temporary disfigurement which the construction of the power
house in the Corge may cause.

All of the works and structures connected with the electrical power
projects liave been de-igned with the object not only of doing the least pos-

f;ible injury to scenic conditions, but the Commissioners are confident in the
belief that when the several works are completed, the concensus of opinion
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by the vastly increased numbers of visitors tha-t are expected to visit the
Paik T\ill abundantly sustain them in their contention that tlie Park as a
wl ole, with its wealih of electrical machiu;'ry. wi!I then be of ten-fold
grea.ter interest to the .ureal majority visiting it; and in addition not only
will the immediate locality beyond the Park be built up into one of the
great manufacturing centres of the world, but the quickening impulse and
vivifying effects of the world's latest and most perfect form of energy

—

created and sent forth by the Falls of Niaga-ra—will be felt from end to end
of the Province.

In their annual report for 1001 the Commissioners outlined the changes
which had been made in respect to the several agreements entered into
whereby the Canadian Niagara- Power Company and the Ontario
Power Company of Niagara Falls were authorized to utilize a
portion of the enormous water power of the Nia.gara River
at the Falls for commercial purposes, and the nature and effect of the
cha.nges made in these agreements in their relation to the development of
the Park design were at that time fully explained.

During the past year the Canadian Niagara Power Company ha.ve ener-
getically prosecuted the irnportant works connected with their enterprise and
the greater pa<rt of the excavations required fnr the first instalment of power
railed for in their agreement, including the driving of the tunnel to carry
away the wa.ste water, have now been practically comi^leted and a beginning
lia.s been made on the construction of the foundation walls of the power
house. The Company has recently decided to go on and complete all the
excavations necessary for fl e extension of the wheelint. forebay and tunnel
to the full extent contemplated for their maximum outT)nt of 100.000 elec-

trical horse-power. The completion of this excavn-tion will permit, greatly
to the adva.ntage of the Park, of the permanent restoration of the grounds in
the vicinity of the works at a much earlier date than would otherwise be
the rase, or tha-n was contemplated when the work was begun.

' Under the agreement made with this company on 10th -Tune. 1001, the
Commissioners required that a forfeitable de])osit of S20.000 be made by the
company to be returned should the company on or before 1st July. 1902,
satisfy the Commissioner of Public Works for Ontario that :

fa.) The sum of $250,000 had been actually expended in the Province
upon works, and in plant and materials used in carrying on the works con-
templated by the agreement, and

(b) That it had expended or contracted to expend on or before 1st July,

1903, on these works, including machinerv and appliances, the sum of
11,500,000.

It having been shown to the Honorable the Commissioner of Public
Works that the company had fulfilled both of these conditions, the -^20,000

deposited was returned to the company.

Fnder the agreemnts entered into with this company, provision was
made for the construction of a.n ornamental steel truss bridge to carry the
electric railway tracks and the new Park di-iveway over the intake leading
the waters of the river to the works of the company. In preparing the
designs for this bridge the commissioners considered it would be more in har-
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mony with the enviroiiient to have a solid ?tone stiucture and to substi-

tute arches of concrete and steel, faced ^vith limestone, ?iniilar to the beauti-

ful bridge erected by the Commissioner.- of the New York t^tate R<'serva-

tion between Prospect Park a-nd Goat Island. The chief officials of the com-
pany realizing the importance of having the surroundings of their power
station conform to the aesthetic requirements, accepted the suggestion, and
this work is now well under way, although the cost to the compa.ny is con-

siderably in excess of the original design.

A detailed statement of the works which have been carried on by this

company during the year will be found in the report of the Superintendent
of the Park appended hereto.

The Ontario Power Company made application early in the summer for

an intake from the Niagara River abov.- the Dufferin Islands in addition to

the rights which had been granted them to conduct the waters of the "VN'elland

River by an open cn.nal to and throuirh the Park for the generation of

electrical energy in a power house l<^>cated below the Falls. Before granting
any addiiional privileges to the company the Commissioners made a very
ca-reful survey of all the provisions of the several agreements which had
been made in relation to the projects of the company with a view of secur-

the best ]>o>.sible results both in respect to the artistic features—the works
being h cated in a public park—and to the financial position a.s well.

I'pon mature consideration the Commissioners made the following stip-

ulation^ an indispensable condition to the granting of any further rights or
privileges, namely :

1. That the oj en hydraulic ca.nal through the Park should be aban-
doned and all the works of the company north of the intake should b;- put
under-grounfl.

2. That there should be no elevated forebay with gatehouse structure
north of Table Rock house, but that the surface levels of this contrn-cted

portii n of the Park should be restored to the original condition after the
conduits or water pipes were laid.

3. That the penstocks should be carried down from the sujqdy pipes
to the power house by means of shafts and tunnels cut through the rock.

4. Tha.t the privilege of constructing a power house in the Park near
the gravel pit. as provided in the agreement of 11th April. 1000. should be
cancelled.

5. That the foiebay works at the DutTerin Islands should be so con-
structed as to greatly improve and in no way mar the scenic bea-uty of the
islands.

fi. That the rental should be increased to .??»0.000 a year as a minimum
payment for any quantity of power under 20.000 electrical horse-power with
the additional payment of SI .00 per horse-power for all sold above 20.000

up to 30,000. 75 cents per horse-power for all above 30.000 up to 40.000. and
50 cents per horse-power for all power sold or disposed of above 40.000
electricn-l horse-power.
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After protracted consideration and negotiations the Commissioners
and the company reached an agreement on the 28th June embodying all of
these conditions and granting to the company authority to take water for
power purposes from the Xiaga-ra River near the extreme southerly limit

of the Pa.rk, and by means of an intake and forebay constructed in the bed
of the river east of the Dufferin Islands lead the waters of the river to a
ga«tehouse located near Cascade Point and thence by means of conduits or

pipes concealed beneath the surface of the ground conduct the water around
the rear of the Paik to north of Ttible Rock House, and from this point be
distributed by means of penstocks to the water wheels in the power house
under the cliff.

As the agreement could have no force or effect until approved by the
Xiieut- nant Goverror-in Council, strrng opposition to its being so ratified

was made by the Canadian Niagara Power Company, a.nd a hearing was-
given all the parties interested before the Government on July 22nd and on
the 2nd August before the Commissioners to the representatives of the
Canadian Niagara Power Company. As, however, the arguments advanced
in opposition to the granting of the franchise did not commend themselves
to the Commissioners or the Government, the agreement was finally valid-

\ ated by Order-in-Council on the 7th August. The Order-in-Council impos-
es a condition that all plans submitted to the Commissioners for approval

I
should be first approved by His Honor the Lieutenant-Governor-in Council.

Shortly after, the delivery of the agreement the company submitted
plans for a coffer dam to unwa.ter the river bed at the site of their intake
and forebay. The construction of that work has proved of great interest

to the public generally, as it demonstrates the facility with which the
waters even of the Nia<gara River may be trained to flow in any desired
direction, and some very interesting characteristics of the strata forming
the bed of the stream above the Cascades have been revealed. The con-

struction of this coffer dam ha«s also afforded a valuable opportunity for

the study of the currents of the river and the effect upon the surface levels

of the water at points lower down the stream. The text of the agreement
will be found in the appendix to this report.

Shortly after the granting of these additional privileges to the Ontario

I

P' wer Company, application was made on behalf of Messrs. William Macken-
i zie, H. M. Pellatt and Frederic Nicholls for a« site in the Park on which to

develop electrical and pneumatic power on a large scale.

The location proposed for the works was ''Tempest Point'' midway be-

tween the works of the Canadian Niagara Power Company and the Ontario
Power Company.

Before entering into negotiations with these gentlemen, the Chairma.n
of the Commission prepared for the consideration of the Board a memor-
andum, which will be found in the Appendix to the Report, clearly setting

out the questions involved, and which in his opinion would require to be
settled before proceeding with the negotiations. This memorandum was
submitted to the Government, and it wa.s decided that a hearing should be
given to the two companies holding franchises to develop power in the
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Park in order to ascertain what objections they mijrht have to the grantinir

of further rights for this purpose. The interested parties were cited and
tlif lioaring given bv the riovernment on 10th December last, when it be-

ca«me ay)parcnt that a great divergence of opinion existed between the

hydraulic engineers of the <^'anadian Niagara Power <'oni]iany, the Inter-

nat'oiia«l Railway (V^mpany and the engineers of the applic^ints.

In order to determine precisely the nature of these o]»inions, the sev-

eral partie? were invited to reduce to writing the arguments used at that

meeting. T'pon the reception of the written briefs the Government consid-

ered it judi<-ious to furnish each of the parties with copies of the reports

a.nd arguments advanced by the others f"r such criticism and rejoinder as

miiiht he considered neccs«?ary. A\'hen all these reports and memoranda
wer'e received, the Commissioners, with the approval of the Government^
engaged two eminent hydraulic exi)erts to examine into all the questions

at is>!ue and to report fully upon the arguments set out in the respective

briefs.

'I'he engineers selected were ^Ir. Islin-m Randolph, C.E. (Chief Engineer

of the Sanitary District of Chi-^ago. a wiork in the construction of whieh
over $35,000,000 has been expended), and Mr. Robert C. Douglas, Hy-
draulic and Bridge Engineer of the Department of Railways and Ca.nals,

Ottawa. These gentlemen visited Niagara Falls and made as thorough an
examination into the physical conditions existing at the present time as
was possible, a«nd also examined the works which have been constructed

np to this date for the companies to whom franchises have been given.

T'poii a full consideration of the reports of these experts the Commis-
si')ners came to the conclusion that the flow of the water and the level of

th" i-iver at the intakes of the Ca-nadian Niagara Power rnm]>any and the

International Railway Company would not be materially affected by the pro-

posed works of the applicants, as these were outlined in the plans submit-

ted, and the Government a<nthori/.ed the Commissioners to conclude an
agreement with Messi-s. ^fackenzie. Pellntt and Nicholls on the same gen-

eral i»r'nciples as obtained in the other agreements made, and this has
been concluded a.nd confirmed by Order-in-Council since the close of the

year.

The text of the agreement entered into together with the arguments and
britfs of the Solicitors, and the opinion of the hydraulic experts called in

by the Commissioners, \Nill all be found in the appendix to this report.

Shortly after the completion of the agreement entered into with iho

Mackenzie, Pellatt and Nicholls Syndica.te, the Honourable, the Premier, re-

quested the B ard to furnish the Government with a report from a hydraulic

engiroer of high standing upon the loc-ations above the Falls, and also in the

Rapids of the Lower Niagara, where, in addition to the rights already granted,

electrical power upon a large scale could conveniently be developed.

The Premier also desired the Commissioners to obtain an authoritative-\

repari upon the cost of transmitting electrical energv to cities and towns in

On'tar'o within a reasonable distance of Nia.gara Falls, showing the probable

cost of constnicting the lines, the estimated loss in ti'ansmission, and the



14 THE REPORT OF THE COMMISSIONERS No. 6

probable cost of maintenance. After due consideration and inquiry, the Com-
missioners decided to engage Mr. Isliam Randolph, C. E., of Chicago, whose
eminence as a hydraulic engineer has been a<lready referred to in this report,

and \\h:>, in order to advise the Board in respect to important e'ngiueering

questions relating to power development at Niagara Falls, had carefully

studied the hydraulic conditions of the river within the Park.

In order to make himself thoroughly familiar with the broa-der ques-

tions now submitted for his consideration, Mr. Randolph again visited

Niagara Falls, and made an extended examination into the physical char-

acteristics of the river, b'th north and south of the present Park limits.

Mr. R::.ndolph's report, which will be found in the appendix, demon-
strates very clearly that the available sites for water-power development

on the Canadian side of the river have not been exhausted by the rights and
privileges already granted by the Commissioners, but that there are sev-

eral points where power may be developed upon as la<rge a scale as the

plants now under license, and at a cost not materially in excess of those

plants.

One of the locations referred to in his report is quite, close to the Falls,

and north of the intakes of the several companies licensed, but the power-

house is designed to be subterranean, and nothing but a small building, to

enclose a-n elevator, would appear on the Park surface. The other locations

are all south of the Park limits, and would be upon the general lines adopt-

ed by Messrs. Mackenzie. Pellatt and Xicholls for their development.

In additioh to these major projects, Mr. Randolph confirms the opinion

given in the Twelfth Ancual Report of the Commissioners, that there are

several locations along the course of the river below the Falls where water-

powers may advantageously be developed, although these will necessarily

b? upon a less extensive scale than at the Falls proper.

Mr. Randolph's report, therefore, sets at rest the newspaper opinion

that the granting of the concessions already made, has exhausted the field

for p^wer development at Niagara Falls, a-nd that municipalities and other

consumers of electric power will, for all time, be at the. mercy of a pos-

sible combination of the licensed companies.

The Commissioners, however, are of the opinion that further rights

should not be granted until it is shown that a combination having for its

object an undue increase in the cost of power is either possible or probable.

The plans of the three compa.nies now exercising their franchises con-

template such a large output of electrical power that, as has been already

shown, thexe is no likelihood of anything like the demand being for many
years equal to the supply, and consequently the tendency will be to compete
for the business offering.

As any power development at Niagara Falls necessarily involves a very
great initial outlay, with consequent high interest charges per H. P. until

a large amount of power is sold, the Commissioners recommend that the

cmpanies now developing under their several agreements should be given
an opportunity to complete their works before other privileges on a large
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scale are gra«nted, unless it can be shown t<> be in the public interest to

grant such aflditional privileges.

Respecting the selection of an electrical ongineoi- of large experience

to leport upon ihe construction and opt-ration of lines for th" transmission

of electrical energy from Niagara Falls to cities and towns in Ontario, within

a radius of TOO or 150 miles from the Falls, the Cinniissioriers decided,

after careful investigati n. to secure the services of Mr. L. L. Xuun. of

Telluride, Colorado, to furnish them with a report up )n this important sub
ject. Mr. Nunn is the General Manager of the San Miguel Consolidated

Telluridi- Company and Telluride Power Transmission ('oni]iauy; CoMieral

Manager Logan Power Company. Logan. L'tah: General Mana^ger the Power
Company. Logan. Utah; General Manager, the Power Company. Norris. Mon-
tann-; and he is credited with being the first man to successfully demonstrate
the practicability of l.)ng-distance high tension transmission.

Mr. Nunn's report, which will be found in the Appendix to this Report,

afifords a very interesting statement of the conditions affecting this vastly

importani subject, and will be found of great value at the ytresent time.

The various field works which have been carried on during the year are

referred to at length in the nccomp mving report of the Superintendent of the

Park.
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The followimg statement will show the receipts and disbursements for

the year :

Keceipts.

The Ontario Power Company. Kenta.l |30,000 00

The Canadian Niagara Power Company. Rental 15,000 00

The Niagara Fa.lU Park and River Railway Company. Rental.. 10,000 00

The Fort Erie Ferry Railway (Rental for 3^ months) 2o0 00

Zybaeh & Company 8,200 00

Wharf privileges 422 00

Tolls 1.107 20

Sales of old materials and sundries 219 0(>

IG5 .250 16

Expenditure.

Padd Imiierial Bank overdraft for 1901 |2,701 39-

Capital Account.

Pai:i for permanent improvement, including

cost of materials |2,0.55 07

Paid wages of mechanics and laborers . . . . 2,616 46

Paid for land purchases 917 IS
$ 5,588 71

Maintenance Account.

Paid sala'ies and wages, including wages of

teims, l:i borers, etc |16,283 22

Paid cost of ma.terials 3.130 79

Paid otTice expenses 289 65

Paid Commissioners' expenses 879 72

Paid miscellaneous 483 55

121,066 93

$26,655 64

Paid interest on Bonds and Bank Charges. 24.188 28

Balance at Imperial Bank 11.710 85

.1i!65.259 16

All which i- respectfully submitted.

J. W. LANGMUIR, Chairman.

GEORGE H. WILKES.
JAMES BAMPFIELD.
A, W. CAMPBELL.
ROBERT JAFFRAY.
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APPENDIX "A:'

Report of the Superintendent of the Park, beinff for ilie year ending De-

cember 31st, 1902.

To the Commisioners for the Queen Victoriji- Niagara Falls Park :

Gentlemen.—The past year ha? been an eventful one in the history of

th;' Park. In the report for 1001 the early operations of the Canadian Ni-

agara Power <'ompa.ny were referred to as marking a new era in connection
with Niagara Falls, but 1002 has witnessed the beginning of operations

by th" Ontario Power Company, whose works are designed upon even a larger

scale than those of the Canadi:«n Niagara Power Company. In addition to

the<e two gigantic concerns a fi'anrhise has recently been granted to a syn-

dir-aie of Toronto capitalists who purpose talking immediate steps to rival

if not (Xf-el the other companies in the magnitude and completeness of its

work, so that for all future time- the history of the Park seems to be insepar-

ably connected with the utilization of the water power within its borders for

the creji't'on of electrical eneigv on a scale hitheito undreamed of.

POWER DEVELOP^IENT WORKS.

The Canadia<n Niagara Power Company.

During the year the Canadian Niagara Power Company have vigor-

ously carried on their several works for the development of power. The
grea<t tunnel designed to carry away the exhaust water from the water
wheels to the lower river, and which was but well l>egun at the beginning
of the year, has been driven tlnongli from the shaft both wnys to the poi-tal

below tlif Falls on the north, and to the wheel pit on the south, a total

length of 750 yards. The contractor for the tunnel work succeeded in

driving his southerly heading up to the line of the wheel pit before the lat-

ter work had been excavated down to the eorrespnndincr level. Tn order to

expedite the work it was therefore decided to extend the tunnel in below the
wheel I it excavation, and this work is now under way, the cutting being
mad • of =nmewi>at irrea.ter dimensi )n« in order to fnnn the lower part of

the wheel pit. A great d^al of exti-a work is required at the bottom of the
wheel pit in addition to the simple sinking of the excavation, and it is '.ex-

pected that all this work will be completed by the time the wheel pit is

sunk down to the level of the crown of the tunnel. The wheel pit is a
grea-t chasm, 2fifi feet long by 21 feet wide, cut in the rock with masoni-y
arche=. girders and other appliances for supporting the penstocks and
wheels a^ well as the enormous electrical machine^ whieli are to generate
the electric power designed by the company for commercial pniposes.

As it was deemed essential that the wall« of the wheel-pii should not

be shaken by the effects of the explosivo^ used, channelling was resorted to,

which. n,lthon.<ih a slower process than drilling and blasting, was consid-

ered p'oferiblo. A narrow a'^d continuous; chnnnel in the rock followinor

the outline of the excav.qtion required is first cut downwards and a little

outward^ bv channellinir machines i-unning along each side of the excava-
tion. These travel on r:iil= and make a two-inch cloan cut sepa-rating the
rock walls from the mass it is dosjirofj +'^ fo^nvo to v«oir>w fho l^vp] of flio

bench or step determined on. which in this case is six feet in depth. Holes

2 X .F.
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are then drilled from cut to cut across the 21 feet of intervening rock and
the mass is sha.ttered by dynamite and afterwards removed from the ex-

cavation. This work has made very good progress, and the sinking of the
northern half of the wheel-pit has been carried down an average depth of
nearly one hundred feet.

La.te in the season the company decided to go on and excavate the re-

I

mairing half of the wheel-pit to the full extent required for the installation

of the 100,000 horse-power for which the plant is designed, and to complete

,
the works lequired to make the intake and forebay of the full dimensif.ns
contemplated by the agreen^ent instead of water connections for only oue-

hii.lf of the total to commence with. This decision on the part of the com-
pany is clearly of great advantage to the Park, as it insures a much more
speedy and permanent restoration of the surface of the grounds contiguous
to the works, which would of necessity be torn up a.nd destroyed by any
succeeding expansion. Some difficulty may, however, be experienced in

finding syace in the park for the large additional quantities of materials
to be removed, and a considerable yjroportion of the rock exca.vated may
have to be taken out of the Park, as provided in the agreement. T"p to the
present the material excavated has been used for va-rious purposes, viz.. to

fill up the low ground west of Cedar Island, to extend the portion of the
shore line shallowed by the recession of the Falls out to deep water, and
to CO"- er the exposed shale at the ba<=e of the Falls to prevent its rapid
wearing away. A large quantity has also been taken off to make a filling

at the crossing of the electric r.i-ilway over the Whirlpool Ravine, and sev-

eral thousand cubic yards have been broken to form concrete for the lin-

ing of the tunnel.

BRIDGE AT INTAKE.

By midsummer the excavations at the site of the Canadian Niagara.

Power C( mi any's intake had been carried down to solid rock, and the

constru'^^tion of the bridge to ca.rry the Electric Railway and the

main Park driveway was begun. Thi«! bridge was first designed to

be of orna.mental steel trusses, supported by stone abutments with a centre

pier. Acting, however, upon the suggestion of the writer, the company
have substituted a concrete arch bridge reinforced by steel ribs and faced

with cut stone masonry. The parapet walls are to be of rock-faced mas-
onry, a«nd the bridge, which will consist of five spans of fifty feet each in

the clear and have a total width of about fifty feet, will when finished be

a very handsome feature of the Park.

INTAKE FOR ELECTRIC RAILWAY AND
TOWN WATER SUPPLY.

The filling out from the shore to deep water by the Canadian
Niagara Power Company necessitated a new intake for supplying the

flumes of the Electric Railway and the town wa-terworks. In each

of tl ese cases the supplv of water has of late become quite inade-

quate, owing in part to the rapid current carrying stones and
gra.vel to the entrances of the flumes, which were very contracted

in area, and in part to the lowering of the margins of the river by
the receding of the contour of the Horse Shoe Fall. In preparing plans for
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new iiit;ikes it was deemed be^t by the lespeetive parties to have one large
openiiij: from the river, instead of two small one? as before and to slow np
the velocity of the water passinjr throu^'li to tlie existing: Hnnie* in order to
relieve the difficintj exjerieneed fiom ice. The plans approved by the
romnii^sioners provide for five openinjis of 21 feet each between piers, these
openings to be jtrotected by heavy steel racks secured to the Portland ee-

ment concrete masonry pier? and containing wall?. The main Park drive-
way will be carried over thi- intake by a steel deck bridge with a si>an of
about eig! ty fe<'t. The Electrie Kailw.'^y Company are to provide the
bridge : .ill the other work, including the deepening of the area enclosed
by the intako walls, i> at the exjteuse of the Canadian Niagara. Power
Company. The contractors for this work have made very slow progress,
and it will not be completed until the spring.

THE ONTARIO POTS'ER COMPANY.

Tndcr the terms of the a-greement made with this Coni[iany on 11th
Apiil, 1!>00. work was commenced in the Park in April last by making an
initial c.tt ng along the centre line of its proposed open canal from the
gravel pit northwards to r.ear the Electric Kailwa.y Power House. Work
was also begun out=ide the Park and several test holrs along the line of

the waterway frnm the Welland River were put down to the required level.

NEW AGREEMENT.

Before much progie>s had been made on the works within the
P;irk the company found it desirable to change its plans, and made an
application for an intake and supply from the Niagara. River above
the Dufferin Islands. This privilege to be supplementary to the Welland
River works, but development from the Dutlerin Islands woiks to be first

carried out. After negotiations an agreement was made under date of 28th
Jun ' granting the desired privileges. By the terms of this agreement the

light to construct an open eanal through the Park was cancelled and a
stipulation made th; t all the water required by the company from either

the Welland or Niagara Rivers should be conveyed under th«* surfaee of the
Park in conduits or jiijtes. and that no part of the Park surfa* e should be
occupied by a ca.nal or forebay.

EXCAVATIONS AT SITE OF POWER HOUSE.

I'pon the execution of this new agreement, work upon the open
canal was susjiended, and the Company coneentra.ted its efforts upon
cleainu away the loose rock forming the talus from the site of

tl.e INiwer Horse in the lower liver gorge. This difti< ult work
prov< d of g:eat interest as the rock}- face of the chasm wa-s uncov-

ered to the level of the water in the lower river, and the outermost line of

solid rock indicated where the catara<'t had hewn its way when some cen-

turies younger than at the present time. The excavations for the first sec-

tion of tl e building were completed before the close of the year, and a be-

ginniuiz was nia(''e up' n the excavations on the upper Park level for the

conduits or pipes near the Table Rock House. A? this jtoition of the Park
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is usually thronged by visitors in midsummer, it is A't-ry desirable that as
mu<li of thp work as i)Ossible requiring to be done at this point should be
completed bef re July.

COFFER DAM.

Subsequent to the conclusion of the new agreement authorizing

the company to tike water from the Niagara River, applica-tion

was made for approvaJ to plans for a coffer dam to shut off the waters of

the river and lay bare the river bed at the site chosen for the intake and
forebay, extending from the Dufferin Islands up-stream to the southern
boundary of the Pn.rk. This work was begun in August and completed by
November, and it has also been of very great interest to the public gener-

ally owing to the variety in the conformation of the strata forming the bed
of the stream and which owing tr> the swiftness of the current had been
swept clea-n for age-. The coffer dam was commenced at the point where
the easterly limit of the Park intersects the edge of the river, and run-

ning out into the stream about twenty feet turns at a right angle and runs
in a direct line with the intake of the Canadip-n Niagara Power Company
for a distance of over two hundred yards, when it curves outward and ter-

minat'j'S near the line of the first cascade a< total distance of about 250 yards.

The constrncti in of this coffer dam shut off all the water tl owing in and
around the Dufferin Islands, and thousands of visitors have been a.ttracted

by the strange spectacle. The company have not yet begun the permanent
works incidental to the intake or forebay. but the engineers of the compa.ny
expect to have these works so far completed that the waters of the river •

will be restored to their usual channels bv mid-summer.

FORT ERIE RESERVE.

The Covernment of tlie Dominion having granted a lease to the Com-
missioners of the reserve of thirteen a.nd a half acres about the ruins of

Fort Erie, on condition that the property be cared for as part of the Park
system, the Commissioners took possession and decided to fence off the
grounds, which have been an open pasture field for many years; turned
cedar posts for an orna<mental wire garden fence have been set out along
the fr^nt. and on the south unturned posts of cedar for a simple field fence
have been placed in position. Owing to delay in obtaining the desired sep-

arating rails the fencing is not yet completed. In the spring a beginning
will be ma<de towards putting this historic ground into proper condition.

GENERAL MAINTENANCE.

The spring and summer of 1002 were characterzied by an unusual
amount of precipitation, heavy snow falls in the earlier months and fre-

quent rains throughout the summer. This climatic condition wa«s most fa-

vorable to the Park, as in many places the soil is but a few inches in depth,

and in dry weather both grass and shrubs suffer in consequence. Through-
out the whole of last sen<son. however, the verdure was remarkably fresh

and the trees and shrubs were never seen to such advantage. The very
heavy cartage of materials required in the new power works, owing to the

excessive moisture, cut up the Park driveways a.nd rnnde it difficult to

maintain them in good condition.
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A considerable shipment of new herbaceous shrubs was added to our
collection. These were put in the nur?erv to mature before setting out in

the Park.

QUEENSTOX HEIGHTS PARK.

The heavy repairs to the shiift and pedestal of Brock's Monument,
which were left-rred to in l;i~t year's report, were carried out in the early
summer, and this noble monument i> now in good repair. It was. however,
found impossible to take down the dwarf wall enclosing the monument, and
this remains to be taken in hand.

The densely wooded background, which surrounded the earthwork re-

doubts, has been cleaned up, and the sunlight allowed to penetrate. Much
of this undergrowth wa<s of evergreens, and the crowding had forced the

growth to the tops, with the result that any heavy snow fall lodged in the
tops and bent and broke them in all directions, while the lower limbs for

want of light and room to develop had perished. In a few years it is hoprd
that this historic ground ma«y be restored to a Park like appearance and
every part of it made accessible to visitors.

NIAGARA GLEX.

The pathways opening up this widely diversified portion of the Park
were maintained throughout the season, and new ones built in order to

provide access to other points of interest. This unique glen is yearly be-

coming better known, and visitors in increasing numbers are availing them-

sdves of the facilities which have V»een provided since the property was
acquired by the Commissioners.

CHAIN RESERVE.

The Chain Reserve along the shore of the Niagara River between
Slater's Point and Fort Eric continues to suffer from the eroding action of

the river. The company which obta.ined a franchise to construct an Elec-

tric Railway along this reserve, and as compensation in part undertook to

provide protecting works, has not as yet done anything in this connection.

The loadway hi^ving at several points become dangerously narrow, addi-

tional lands have been -ecnred and the driveway set back in such a man-
ner a- to afford abunda.nt room for present requirements. There are. how-
ever, seveijil additional points where greater width is needed, and these will

require attention in 190?>.

The whole respectfully submitted.

JAMES WILSON.
Superintendent.
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AGREEMENT OF 28TH JUNE, 11)02, BETWEEN THE COMMISSION-
ERS AND THE ONTARIO POWER COMPANY.

This Agieement, made this 2Stli day of June, 1002, between the Commis-
sioners of the Queen Victoria Niaga.ra Falls Park, acting herein on

their own behalf and with the approval of the Government of the Pro-

vince of Ontario, and hereinafter called the "Commissioners," of the

first part, and The Ontario Power Compa^ny of Niagara Falls, incorpor-

ated by the I'arlianient of Canada, and hereinafter called the *''Com-

jtany'' of the second part.

Whereas the company, on the 29th day of November, 1901, did obtain the

sanction of the ^linister of Railways and Canals to the plans and surveys

of works proposed to be built by the company, of a« Canal and Hydraulic
Tunnel, from a cei tain point in the Welland River to the boundary line of

the Queen Victoria Niagara Falls Park, and also, on the 20th da.y of Feb-

ruary. 11)02, did obtain the sanction of the said Minister or Railways and
C nals to the plans and surveys of works proposed to be built by the com-
pany, of a Canal and Hydraulic Tunnel, from the said boundary line of

the said Park and throuii'h the same to a point of discharge on the west
bank of tlie Niagara. River below the gorge, whereby the waters of the said

Welland River can be led through the Queen Victoria Niagara Falls Park
for the puiposes of sui)plyini!: power for use in manufacturing or a.ny other

busine s or purpose by means of the discharge of such water in the Niagara
River, in accordance with the powers given by the Act of Canada, 1S87,

cha.pter 120. and its amendments as then enacted by the Parliament of

Canada, and which said plans and surveys are filed and are of record in the
Department of Railways and Casuals of Canada at Ottawa.

And whei-eas the Lieutenant-Governor of Ontario, on the 2.Srd day of

April, 1002. by Oi-der-in Council, and the Commissioners by the several

agreements of 15th August, 1001. hereinafter recited, subject to conditions,

pro isions and stipula-tions, did consent that the works of which the plans
and surveys so sanctioned by the ^linister of Railways and Canals, as above
recited, be constructed within the limits of the Queen Victoria Niagara
Falls Park, and also that the powers given by the Act of Canada, 1887,

chapter 12n, and its amendments or any of them, to the company, as therein

enacted up to the date of the aforesaid sanction by the ^finister of Railways
and Canals, may be exercised within the limits of the said Park, in accord-

ance with three separate agreements heretofore entered into between the
parties to this agreement, and severally bearing date as follows : First,

on 11th April, 1000; second, a supplementary agreement on 15th August,
1901, and third, an Ancillary Agreement on the said 15th August. 1901,

whe ebv the conditions, ])rovisions and stipula.tions entered into between
the parties with the consent and approval of the Lieutenant-Governor-in-
Council as aforesaid are duly witnessed and agreed upon, as well by force

of th ' iiowers vested in the Commissioners under the Act of Ontario, 1899,

chapter 11, and Section 3f>, as by any other powers vested in the Commis-
sioners and exercisable by or with such approval as aforesaid.

And whereas the company, on or before the 11th day of April in this

piesent year (1902), pursuant to pa-ragraph 2 of the said supplementary
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agree.iiont, and in observance of the terms of par;igraj»li :^.l of the agree-
ment, of 11th day of April, 1!)00, did begin to construct the works as laid
down upon the map or plan annexed to the supi)lenientary agreement of
15th August, 1!)01, entitle:! "Amended Map of the Ontario Power Company's
A\'ork< in the Queen Victoria Niagara Falls Park" and lettered "B."

And whereas the parties to \ho>e presents ha.ve agreed that the com-
pany may take an additional supjdy of water to be obtained by an intake
from ilie Xiaga-ra Itivor under the power? contained in the before in part
recited Act of Ontario, 1899, chapter 11, and Section 3G, at a certain de-
fined I'oint, for the purpose of generating electric or other power, as in the
Act of Tji.nad I, 1SS7, ani its am ndments specified, by means of the works
located a.nd defined in the aforesaid sujtplementary agreement.

And the jtartiis have also agreed, as by these presents defined, on pro-

visions whereby the supply of water for the i)urposes of generating electric

or other power as aforesaid, whether 5uch supply be obtained from the

Well iiid Kiver a-s already agreed, and provided by the agreements pre-

viously in part re ited, or from the Niagara Kiver as by these presents

provided, shall be led through the Park by means of conduits or pipes as

hereafter sjiecified. And have also a-greed for oni' i-ental l>eing payable in

manner and at the periods hereinafter specified by paragraphs 10 and 11 of

these pesents, foi- the enjoyment of all the rights and privileges b}- this

or the previous a^greenients granted and conferred upon the company. And
have al-o agreed to surrender, as by the execution of these ju-esents it is

testified are s'lriendered the rights of the location and construction of

works rel iting to the "first development." as described and provided by the
•'foresaid agreement of 11th Ai)ril, 1000, notwithsta-nding any matter re-

lating thereto, contained in the sup]»le'nentary agreement of l.")th August,
1901. and for convenience the (expression in these presents of Niagara Kiver
Intake shall mean the right granted to obtain water by these presents and
th?^ exnression of Welland I'iver Intake shall mean the rights acquired to

take water as described in and by the agreements previously in part recited.

New, Therefore, This Agreement Witnesseth. as follows, that is to say:

1. For the i>nr",tose of generating electricity and pneumatic power, or any
other power within the Acts of Incorporation of the company, to ho transmitted
and cipable of being transmilted to places beyond the Park by means of the
works d.'scribed in paragraph i' of the hereinbefore in part recited supple-
mentary agree nent of loth August, 1001, indicated on the map or plan
thereto annexed, entitlerl. ''Amended map of the Ontario Power Company's
works in the Queen Victoria Niagara Falls Park,'' and lettered "B."

The Commissioners hereby grant to the company, subject to the con-
sent and approval of the pro]ter authority and save as hereina.fter limited,
a license irrevocable to construct ui)on or in the natural channel or bed of
the Niagar Kiver an intike and forebay by means of which water may be
taken from the Niagara River and conducted through conduits or pipes or
tunnels through tho Park to or near the the point marked "L" in the map
or ]il m hereto annexed marked "C', and from such point be continued in
lines pa.rallel with and adjacent to the conduits or pi]>es which mav be
required to 1 ad the waters of the Welland Kiver intake to th(> power house,



24 THE REPORT OF THE COMMISSIONERS No. 6

situate in the gorse below the Falls, in accordance with the supplementary
agreement of loth Aujjust, 1901, hereinbefore in part recited, and as located

by map or plan "B" annexed to said supplementary a<;reement, and by
means of conduits or pipes, as hereina.fter more particularly specified, in

lieu of the open channel and forebay as by the said map or plan "B" appears

a.nd is laid down. The works to be done in relation and to carry out the

rights granted as the Niagara Kiver Inta-ke to be as shown in pink on the

map or plan marked "C", entitled ''Re^'ised plan of works of the Ontario

Power Company's works in the Queen Victoria Niagara Falls Park," and
hereto annexed and subject to provisions hereinafter contained, and to

all other provisions of law to be observed in exercising the said franchise

or the works required for its development. Provided also tha.t these pre-

sents are not to be construed os expressing or implying any covenant.'^ by
the Commissioners for title or quiet possession.

2. The said map or plan marked "C" hereto annexed is identified by
the seals a.nd signatures of the parties hereto.

3. The several works which the Company are by these presents author-
ized to perform and do may be more particularly described as follows, ref-

erence being made throughout to the above described map or plan marked
"C", which is attached to and forms part of this agreement

;

(1) From a point at or near (A) to a point at or near (B) to construct

a permanent rack and ice fender.

(2) From a point at or near (B) to a point a.t or near iC) to construct a

corcrete w ill of suflftcient height to impound the w^ater required at an ele-

vation approximately equal to river level at point of inta-ke.

'3) From or near (C) to or near (D) to construct an overflow dam op
waste weir of capacity sufficient to draw from the foreba.y any ice which may
pass through the rack into the headrace.

(4) From or near (D) to or nea-r (E) to construct a headblock with gate-

house and gates to control water supply to conduits.

(5) From or near (E) to or near (F) to construct a concrete wall of sufB-

citent height to protect the Dufferin Islands from overflow.

(6) From or near (F) to or near (G) to construct an overflow dam or
sluiceway and to regulate the flow of w^ater round Dufferin Islands.

(7) From or near (K) to or near (D) to construct a< rack and screen to

prevent ice or other objectionable matter entering forebay.

(8) To excavate the bed of the raceway and forebay in order to slow
the speed of the water a.nd afford sufficient hydraulic head at headgates.

(9) To construct temporary cofferdams in order that any or all of these

works may be properly constructed.

(10) From the gate house (D-E) to construct one or more conduits or
pipes through the Park to the point at or near (L) on said ma.p or plan, these

conduits or pipes to form a syphon under the lower channel of the Niagara
River at the Dufferin Islands.
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(11) To construct conduits or pipes from or near the point <l} on said

ma-p or plan "C or where the works of the company to carry the waters of

the Welland River are designed to enter the Park to or near the point <H)

fn plan or so far as the penstock chambers (under the affreemonts of April

11th. 1900, and Ausust 15th. 1901.)

(12) To construct cascades and overflow da.ms in the existing channels

of the Duflferin Islands to preserve the surface levels of the several streams

under a restricted flow of water.

4. The works hereinafter specified and embraced in the following sub-

sections (a) to (j) inclusive, a.nd authorized by the Commissioners to be done

and executed by the company by these presents and the manner in which

the same may, from time to time, be proposed to be performed or varied

shall, before being commenced, be submitted by the company to the Commis-
sioners accompanied by suitable plans, profiles, specifications and elevations

as the case may require, and the scenic and general features thereof shall

be approved by the Commissioners in writing. This approval shall in no

wise relieve the Company from responsibility for the stability and effective-

ness of its works, but it is intended to secui-e. as far as possible, a degree

of h;:rmony in outline and treatment compatible with the location and with

the works in a public park. The works to which such approval are required,

and shall not be proceeded with without such approval, are the following :

(a) The location of the temporary cofferda.m to shut out the waters of

the Tuov from the headrace and forebay during construction of the works.

lb) The outline and method of treatment proposed for the walls of the

headrace a.nd forebay.

(c) The raising of the northerly shore of the Dufferin Islands.

(d) The overflow dams, weirs, cascades, etc.. to regulate the flow of

water in the headrace and foreba.y. and in and around the Dufferin Islands.

(e) The depositing of waste materials from the excavations of the com-
pany.

if) The design and location of the bridge required to carry the Pa-rk

driveways at the Dufferin Islands.

(g) The conduits or pipes to carry the supply through the Park, inclad-

intr the methol of concca'ii^g or covering over the same, and the method of

syphoning under the lower channel at the Dufferin Islands.

(h) The works and structures for regulating the flow of wa-ter at the

penstock chambers.

(j) The power house and the means of access thereto, including the till-

ing out into the lower river in front thereof.

5. The company shall remove all good surface soil which may be found
a>t any point where its woik*; are to be constructed and deposit the sanie

in heaps at convenient points as the Commisisoners may direct—this good
surface soil shall be used as a top dressing for all areas which may be dis-

turbed by the operations of the compa.ny, or for covering over any waste
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material taken fiom the excavation? of the Company in the Park. Should

the quantity of good soil so obtained be insufficient in the opinion of the

Commissioners to afford a proper covering for such new or disturbed a-reas,

the company shall obtain from without the Park sufficient good soil for this

purpose, but the quantity of good surface soil which the company may be

called upon to bring into the Park a.nd use as a covering or top dressing shall

not exceed 10,000 cubic yards.

6. Material other than the good top soil above referred to which may
be excavated from the works of the company in the Park shn.U be used for :

(a) Raising the northerly shore of the Dufferin Islands.

(b) Forming new land or islands at such points near the Dufferin
Islands a.s the Commissioners may determine.

(c) Filling out into the river below the Dufferin Islands to lines and
levels to be given by the Commissioners.

(d) Filling up the low ground along the line of the conduits to the
finished surface level of the Park—such finished surface level to be dofined by
the Commissioners.

Before depositing any material other than heavy stone rip-rap in rapid
water the Company shall first construct a substantial and efficient crib work,
facing to the ordinary level of the river, in order to protect the filling from
being eroded by the action of the current. The heights, lines, slopes and
levels of all filling to he defined by the Commissioners.

7. For the purposes of construction and to remove or receive supplies
of materials and machinery, the compa-ny may build, subject to the approval
of the Commissioners, tramways, and such other appliances and structures
as may be necessary for the prosecution of the work, but these appliances
a.re to incommode to the least possible extent the ordinary travel in the
Park, and shall be removed as soon as the works for which they are required
are completed.

8. The company shall provide and construct one driveway bridge in

place of the north Suspension bridge connecting the Dufferin Islands, such
bridg',^ to be of concrete steel construction of appropriate design and faced
with rock-faced limestone. The bridge to be not less than twenty (20) feet

in width of roadway and with a six foot pathway on one side. Should it

be n'Cessary.to interfere with the present Suspensi m Lviilge befor<? the
completion of the new concrete steel structure, '"emporary wooden bridges
ar'' to be provided to carry the traffic.

9. The license hereby granted shall take effect a.nd operate from the

day at which these presents shall have force and effect. Under paragraph
twenty hereof and for the sake of nniformity in termina.tion of periods with
the provisions of the above in part recited agreements previously made by
and between the parties hereto, shall terminate on the first day of April,

1950. unless terminated by operation of la.w or any provisions in this agree-

ment contained.

10. At the time of the signing and delivery of these ])resents the com-
pany will pay to the Conimisisoners the sum nf $30,000, which shall be
accepted and taken as rent in advance up to 30th September, 1903.
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11. On ;i.utl after the first d;iv of October, 1903, tbe company having duly
observed and i)erf(jrmed all the agreements and conditions by tliem agreed
to be done and performed, the company shall pay a clear yearly rental of

$30,000. pa.yable half-yearly, on the first days of April and October in each
year, and in addition thereto, payment at the rate of the sum of $1.00 per

annum for each electrical horse-power generated and used and sold or dis-

posed of over 20,000 electrical horse power up to 30,000 electrica.l horse-

power in the year, and the further payment of the -^tim of 75 cents for each
electrical horse-power generated and used and sold or disposed of over
30,000 electrical horse power up to 40,000 electrical horsepower in the year,

and ihe further p;i.yment of the sura of 50 cents for each electrical horse-

]X)wer generated and used and sold or disposed of over 40,000 electrical horse-

power in the year, that is to say, by way of example, that on generation and
use aoid sale or disposal of 40,000 electrical horse-power in any year, the

gross lental shall be $47,500 for thii.t year, pavable half-yearly, and so on,

in case of further development at the sum of 50 cents for each electrical

horse-power as a«bove provided, and that such rates shall apply to power
supplied or used either in Canada or the United States. Such additional

rental as shall be payable for such generation and sale or other disposition

as aforesaid to the Commissioners sha.ll be piyabl" half yearly at the rate

a;bove specifier! on the first days of April and October in each yea.r for all the
power sold in the said severa.l half-yearly periods from the day of sale, and
within ten days after the said first days of A])ril and October in each year
on which such additional i-entals shall be paya-ble res])('c(iv('ly the Treas-

urer or, if no Treasurer, the head officer of the company shall deliver to the
Commissioners a verified statement of the electrical horse-power generated
a.nd used and sold or disposed of during the preceding half year, and the
>)Ooks of the company shall be open to inspection and examination by the
Commissioners or their agent for the pur]iose of verifying or testing the
correctness of such statement, .nnd if any question or disjtute arises in res-

pect to such return or if any statement delivered at inv time by the company
to the Commissioners of tlio quantity o!' amount of the electrical horse power
generated and used a.nd sold or disposed of oi- of the amount payable foi' such
additionn.l rentals, the High Court of Justice of Ontario shall have jurisdic-

tion to hear and determine the same and to enfoi-ce the giving of tlie infor-

mation required.

Provided always that if any part of the said rent, whether ])aya«ble

undei- thi'; paragraph or in respect of the renewal term or terms in para.-

graph 15. shall be in arrear for thic' iii<>nths. whether log.illy

demanded op not, the Commissioners, or if u'^t then a»n existing
corporation the Oovernment of the Province may re-enter on the
premises or any part thor(^of in the name of the whole, and thereupon
this agreement shall determinp. and the remainder of the term then current
shall terminato as well as any ri^iewal or renewals thereof whicli under this

agreement ma-y be claimed.

12. And whereas the company has actually deposited to the credit of
the Commisisoners in the Canadian Bank of Commerce the sum of .^50,000.

with the assent of the Commissioners it is hereby agreed tha.t when the com-
pany shall have actually expenfled the sum of S2.i0.000 on works upon the
grounds within the Park, either on the works known as the Niagara "River
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intake o;- known as the Welland River intake and the Commissioners are sat-

isfied of the amount of such expenditure then that the Commissioners will

pay the said sum of $50,000 to the company.

13. This agreement shall bo taken to complement the previous above in

part recited agreements made between the pn<rties he^'eto, and all the terms
and provisions theieof shall so far as applicable apply to the works author-
ized by these presents and to the execution a.nd carrying out thereof.

14. And for greater certainity, but not so as to restrict the generality
of the foregoing, it is hereby declared and agreed that if at the end of the
said period of license of fifty years a«s created by the agreement of 11th
April. 1900, and the period of license created by these presents shall ha\'e

terminated under the operation of paragraph 11 of these presents, renewal
of term or re-a«djustment of rentals shall be made in accordance with the
provisions of paragraph 27 of the 11th April, 1900.

15. In lieu of paragraph 31 of the agreement of 11th April, 1900, so

much of its provisions as are as follows shall a<pply not only in respect of

the works authorized by these, but in respect of the works authorized by the
supplementary agreement of loth August, 1901. which have been in part
begun as hereinbefore recited, the company underta.ke to begin the works
authorized by these presents, (or by any of the agreements previously

entered into between the parties and in part recited), within two years from
the date of this agreement, and to ha.ve proceeded so far with the said works
on or before 1st April, 1906, that they will have completed within the Park
water connections (that is to say : headrace, foreba.y, conduits or pipes,

penstocks and tailrace), for the development of 40,000 horse power, and
have actua-lly ready for use, supply and transmission 20.000 developed elec-

trical or pneumatic horse-])ower by said last mentioned day, and if not then
completed the Lieutenant-Governor-in-Council may declare this agreement,
the liberties, licenses, powers and authorities so granted and every one of

them to be forfeited and void, and thenceforth after such decla-ration the
same shall cease and determine and be utterly void and of no effect what-
eyer.

16. And not to restrict the ueuera-lity of the foregoing it is hereby
declared that the following paragraphs of the agreement of 11th April,

1900. shall apply and be taken to be inserted herein : 8. 12. except the
words "in its first development" in fifth line of said paragraph, 19, 20. 23, 28,

29 SO, 32, 33, 34, 35, 36, 37. also paragra.phs 1, 2, 6, 7 and 8 of the supplemen-
tary agreement of 15th August. 1901,

17. And that the following paragra.phs of the agreement of 11th April,

1900, be deemed to be inapplicable, namely. 10. 13. 15, 17. 18. 22, 24, also para-
graphs 3, 4 and 5 of the supplementary agreement of loih August, 1901.

18. It is further a.greed that if from any cause the supply of water at

the point of intake as by these presents defined be diminished the Company
shall have no claim or right of action against the Commissioners, but may
deep-n such point of intake to such extent as to restore the supply of water
to the volume or quantity necessary for the purposes of the company.
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Nor give to the company a«nv right of action against other licensees or

grantees <.f the Commisisouers iu respect of any diminution not subsian-

tially interfering with the supply necessary for the company, nor sd long as
such necessary supply ca.u be obtained by means of deepening at said point

of intake.

19. And the said parties hereto mutually and respectively covenant,

promise and agree with each other to carry into effect, observe, perform and
fulfill all the provisions a«nd stipulations in these presents contained and to

be carried into effect, observed peiformed and fulfilled by the said parties

respectively.

20. This agreement shall have no force or effect until approved by the

Lieutenant Governor-in-Council.

In Witness Whereof the corporate seal of the Commissioners has been
hereunto affixed by their Chairman, who has also signed these presents in

certifica-tion of due execution hereof by the (Jommissioners. ajid the cor-

porate seal of the company hp.s been hereunto affixed by the I" resident, who
has also signed these presents in certification of due execution hereof by the
company, and on the day a-nd vear aforesaid.

(Signed) THE ONTARIO POWER COMPANY OF NIAOARA FALLS.

By J. J. ALBRIGHT. President.

ROBERT. C. BOARD, Secretary. (Seal)

Witness : JAMES WILSON.

(Signed) THE COMMISSIONERS OF QUEEN VICTORIA NIAGARA
FALLS PARK.

By J. W. LANGMUIR. Chairman. (Seal)
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AGREEMENT 29tli DAY OF JANUARY, 1903, BETWEEN THE COM-
MISSIONERS AND MESSRS. MACKENZIE, PELLATT,

AND NICHOLLS.

This Agreemeut made this 29 day of January, A.D. 1903.

Between The Commissionei'S of the Queen Victoria Niagara Falls Park;,

acting heiein m their own behalf and with the approval of the Govern-

ment of the Province of Ontario, hereinafter called "The Conimis-

sionei s," < f the first part, and Willia.m Mackenzie, of the City of Toronto^

Capitalist, Henry jMill Pellatt, of the same place, Capitalist, and Frederic

Nicholls, of the same place, Capitalist, hereinafter called '-The Syndi-

cate," of the second part.

Whereas for convenience and to prevent ambiguity it is agreed and
understood by and between the said parties hereto a-nd is heicby declared

as follows, that is to say:

(a) The expression ''The Park" whenever it occurs herein shall be under-

stood to mean the Park proper, namely The Queen Victoria Nia-gara Falls

Park outh <f ts oiiginal boundary in front of the property formerly known
as the Clifton House a.nd running easterly to the Niagara Kiver.

(b) The expression "The Commissioners'' whenever it occurs herein shall

be understood to mean not only the Commissioners of the Queen Victoria

Niagara Falls Park.—as representing the Government of the Province of

Ontario in the premises—named as parties hereto nf the first part, but also

tl:eir successors and assigns and those who for the time being may be Com-

missioners of the Queen Victoria Niagara Falls Park or other representatives

of the Government in Ontario.

(c^ The expression ''The Svndicate" whenever it occurs herein shall be

understood to mean not only the individuals above na.med as parties hereto of

the second part, but aUo their and each of their heirs, executors, administra-

tors and assigns.

And whereas the Syndicate hr.ve applied to the Commissioners for the

right to take water from the Niagara River at a certain point or points in

the Park in order th.at the Syndicate may thereby generate and develop

electricitv and pneumatic power for transmission beyond the Park.

And Whereas by the Act of the Legislature, 62 Victoria, Chapter 11, it

is enacted as follows :

—

"The said Commissioners with the approval of the Lieutenant Goveruor-

"in-Council may enter into an agreement or agreements with any person or

"persons, company or companies to take water from the Niagara River or

"from the Niagara or Welland Rivers at certain points within or without the

"said Park for the purpose of enabling such person or persons, company or

"companies to generate within or without the Park electricity, or pneumatic,

"hydraulic or other power conducting or discharging said water through and

"across the said Park or otherwise in such manner, for such rentals and upon

"such terms and conditions as may be embodied in the agreement or agree-

"ments as may appear to the Lieutenant Governor-in-Council to be in the

"public interest."



imy* OF QUEEN VICTORIA NIAGARA FALLS PARK. Si

And Whereas the Syndicate desire to secure the right to coustract their

works in the Park and the Commissioners have agreed to permit such »on-

struf tion up<:n th<' terms and ci>ndiiions hereinafter expressed and con-

tained or intend<'d so to lie ;ind in pursuance of the Statutorv p<'\vers in the

preceding paragraph set forth.

Now Therefore This Agreement Witnessetli as follows that is to •jay :

1. For the. jiurpose of gieneratiug electri<ity und pneumatic power or

any other power to be transmitted and capable of being transmitted to

places bej'ond the Park the Commissioners hereby grant to the Syndicate,

subject to the consent and aproval of the proper authority and save as here-

inafter- limited, a licen>r irrevocable to take from the water of the Niagara
River within th<' Park a. sufficient quantity of water to develop 1 •_'."»,000 (lec-\

trieal or pneumatic or other horsepower for commercial use. Provided also\
that these present- are not to be construed as expressing or implying and
covenants by tlie Commissionei-= for title or quiet possession.

2. For the purposes aforesaid the Commissioners further grant to the
Syndicate the right to construct and build and do and perform and operate
the works, as hereinafter described and located in pink lines upoji the map
or plan marked "N" hereto annexed and entitled "Plan Attached t«> Agree-
ment Dated January 20th, 190?,, made by the Commissioners of the Queen
Victoria Ni;igara Falls Pa<rk with William Mackenzie. Henry Mill Pellaii

and Frederic Nicholls for Power Privileges within the Park" and which plan
is identified by the seals and signatures of the parties hereto.

3. The several works which the Syndicate are by these presents auth-
ized to perform and do may be more particularly described as follows :

Reference being made throughout to the above-mentioned map or plan
marked "N".

fa) From a point at or near A. to a point at or near B, to construct a
gathering over fall masonry dam. the crest of the said dam to be level with
the surface of the ordinary water level of the river at the point A.

(b) From a point at or near B, to or near the points C. D. F. and P sue-

cessivel.\ to construct a masonry dam and overflow weir the cr-est of whicjj

from B to D to be approximately two feet and from D to F approximately
three feet lower than the general level of the water in the forebay.

(c) At or near the point C, to construct a substantial masonry pier to

direct the passage of ice from the intake to the river below the works.

(d) From or near the point H. to or near the point O. and from or near
H, to or near K, to construct masonry revetment walls.

fe) From or near the point A. to or near the point R. and from or near
the point H. to or near the point C. and from or near the point D. to or near
J, to construct permanent masonry sheer ice booms to prevent I'.oafing ice

which ma.y enter the intake from passing into the forebay.

(f) To construct a power house with gate house, rack, screen^ pen-

stocks, wheelpit, etc., etc., within the area marked P. K. L, M. The po^ser
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house to be of size and capacity appropriate for the niaehinery and appli-

ances for the generation of 125.000 electrical horse-power.

(g) To deepen the bed of the river within the area enclosed for the

intake ;ind forebay and extending to such a distance eastwards and up
stream from the point A, as may be found necessary to conduct to the in-

take sufficient water at lowest stages of the river for the generation of

125,000 electrical horse-power in the power house of the company and a

sufficient quantity of water in addition thereto to keep the weirs fro- B
to E full to the level of the crest of the gathering over-fall mn-sonry dam AB.

(h) To construct a masonry liued tail-race tunnel of capacity sufficient

for the discharge of the water required in the works. The tunnel to extend
from the wheel pit to a point of discharge below the Horse Shoe Fall lo-

cated between the points O and N on the plan.

(i) To erect a transformer house at some point east of the power house

site of the dimensions necessary for the stepping up of the electric power
given off by the electrical machinery in the power house to the voltage re-

quired on the tra<nsmission lines.

(j) To carry the electricity generated to points beyond the Park by
means of overhead wires or cables or by means of underground conduits.

(k) To construct temporary coffer dams in the bed of the river where
required in order to facilitate and permit of the construction of any of the

perm.fi-nent works referred to in sub-sections (a) to (g) inclusive.

4. The syndicate agree to observe and perform the stipulations con-

tained in the agreement between the Commissioners and Sutherland Mack-
Im so far as it relates to the supply of water from the Nia-gara Eiver to the

Mansion, grounds and premises known as "Clark Ilill," and to the stipula-

tions in the subsequent agreement relating to the water supply made be-

tween the Commissioners and James R. Smith, the present proprietor and
his heirs and assigns.

5. The rights and privileges described in sub-sections fa) to (k) of

paragraph 3 of this a<greement are granted subject to the rights in tho bed
of the river heretofore granted to the Ontario Power Company of Niagara
Falls for its power development, which said rights granted as a.foresaid to

the Ontario Power Company are indicated in purple lines on the map or

plan marked "N" attached hereto a.nd described as "Intake Works of the

Ontario Power Company of Niagara Falls," and none of the works to be
performed under this agreement either those intended to be of a tempora«ry
character, such as coffer dams or other methods of diverting the water of

the river in order to facilitate construction, or those designed to be of a per-

manent nature, shall in a<ny wise interfere with or incommode the Ontario
Power Company in the proper and efficient construction or operation of its

works as these are defined on the said map, and the syndicate shall ma<ke
all such provision for the carrying- off of the natural drainage wa.ter or

waters which may require to be pumped by the Ontario Power Company
from its excavations and works *a<s shall place that company in as favor-

abl'^ a position for the execution of its works of construction as if this

agreement had not been entered into.
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6. The works hereinafter specified and embraced in the following sub-

sections (a) to (f) inrlusivo, and a.uthorizcd by the Commissioners to be

done and executed by the syndicate by these presents and the manner in

which the same may from time to time be proposed to be performed or

varied shall before being commenced be submitted by the syndicate to the

Commissioners, accompanied by suita-ble plans, profiles, specifications and
elevations as the case may require, and the scenic and general features

1 hereof shall be approved by the Commissioners in writing. This approval

shall in no wise relieve the syndicate from responsibility for the stability

and effectiveness of its works, but it i> intended to secure as far as pos-

sible a degree of harmony in outline and trea-tment eompatible with the

location and with the works in a inil)lic park. The works to which such

approval are required and shall not be proceeded with without such approval

are the following :

(a) The location of the tempora-rv coffer dam required to shut out the

waters of the river from the space to be occupied by the works of the

syndica<te.

lb) The design and location of the overflow masonry dams and weirs,

sheer ice booms, revetment walls and piers for impounding and regulating

the flow of water to the power house.

*c) The de-ign and location of the power house and wheelpit. includ-

ing the works a-nd structures for regulating the flow of water at the pen-

stock inlets.

(d) The liuf'S and levels for the filling of the grounds about the site of

the power house and out into the river to the north thereof and the method
of pro^tecting the same from erosion.

fe) The tunnel for carrying away the waste water from the wheel pit,

the means of access to the mouth of the tunnel below the Falls, the method
to be used in disposing of the exca<vated rock and the supply of timber and
material for the lining of the tunnel.

(f) Tho design and location of the frnnsformer house and the method
of conducting the electricity to points without the Park.

7. Where the high tension transmission lines are carried over the park

surfaco to points beyond the limit of the Park, non-conducting gua.rd wires

or other means of protection shall be placed beneath the transmission lines

in such manner that in case of accident to any of the wires carrying elec-

tricity a«ll danger to persons or vehicles passing may be prevented.

8. Tl e Commissioners will d'-fine on the ground the area of the Park

surface, which may be occupied for the temporary storage of materials to

be used in the construction of the works in the Park, and also for the erec-

tion of such buildings or applia-nces as the Commissioners mav consider

necessary for the uses of the syndicate or of its contractors during con-

struction. The area to be so occupied will of necessity be limited and the

period during which the Park territory may be used for this purpose shall

not exceed four years from the date of agreement for the initia-l installa-

tion of machinery to generate 2.'.00n horse power, nor more than eighteen

months for any subsoouent partial development up to the completion of the

full installation of 125,000 electrical horse power.
8 N. F.
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9. The Comtnissiouei's may require a-ll good surface soil which may be
found at any point where works are to be constructed to be removed and
deposited in heaps at convenient points. This good surface shall be used

as a top dressing for all areo-s which may be disturbed by the operations
specified or for covering over any waste material taken from the excava-

tions in the Park. Should the quantity of good soil so obtadned be insufS-

cient in the opinion of the Commissioners to afford a proper covering for

such new or disturbed areas, the syndicate shall obtain from without the

Park sufficient good soil for this purpose, but the quantity of good surface

soil which the Commissioners may require to be brought into the Pa^rk and
used iis a covering or top-dressing shall not exceed 10,000 cubic yards.

10. For the purpose of construction and to remove or receive supplies

of materials and machinery, the syndicate may build, subject to the approva«l

of the Commissioners, tramways, roads and such other appliances a-nd

structures as may be necessary for the prosecution of the work, but these
appliances are to incommode to the least possible extent the ordina<ry

travel in the Park, and shall be removed as soon as the works for which
they are required are completed,

11. The syndicate shaJl have the right to use as power in the cnstruc
tion of any of the foregoing works either steam, electricity, compressed air

or water.

12. Any excess of waste or refuse material taken from the excava-
tions of the forebay, power house, wheel pit and tunnel which the Commis-
sioners do not desire to use a.s tilling within the Park shall be taken away
by the Syndicate and deposited outside the Park limits.

13. The syndicate undertake to complete all the filling up, grading,
levelling, sodding or covering with good surface soil and other works af-

fecting the surface of the Park and to ha-ve removed all trunwayjj. "onild-

ings and other constructions, material or appliances used in ca-rrying out
their operations in the Park within one year from the time lixod for the

compleiJo.n of any fra<ctional instalment under this agreement

14. The license hereby granted is for the term of iifr.v year^ commenc-
ing with the first of February, 1903. The syndicate paying therefor a clear

yearly rental at 115,000, payable half-yearly on the first day's of August
and February in each year, and in addition thereto payment at the rate of

the sum of one dollar per annum for each electrical horse power generated
and used and sold or disposed of over ten thousa-nd electrical horse power
np to twenty thousand electrical horse power, and the further payment of

the sum of 75 cents for each electrical horse power generated and used and
sold or disposed of over twenty thousand electrical horse power up to thirty

thousa.nd electrical horse power and the further payment of the sum of fifty

cents for each electrical horse power generated and used and sold or dis-

posed of over thirty thousand electrical horse powder: that is to say. by way
of example, that on generation a.nd use and sale or disposal of thirty

thousand electrical horse power the gross rental shall be $32,500 per annum,
payable half-yearly, and so on in ca^se of further development, as above
provided, and that such rates shall apply to power supplied or used either

in Canada or the United Sta-tes. Such additional rentals as shall be pay-



liHy4 OF QUEEN VICTORIA NIAGARA FALLS PARK. 35

able fi'i- such generation and sale, or other disjjositiou as aforesaid, to the

Commissioners shall be })ayable ha.lf yearly at the rate above spec'Tied on
the first days of Au^ijust and February in each year for all the power f-old

in the said several half yearly periods from the da.y of sale; :ind within ten

days after the said first days of Augu-t and February in each year, on
which sufh additionn.l rentals shall be payable respectively the Treasurer,

or if no Treasurer, the Head Officer of the Syndicate shall deliver to ihe

Commissioners a verified statement of the electrical horse power generated

and used and sold or disposed of during the preceding half year, aaid the

books of the syndicate shall be open to inspection and examination by the

Commissioners or their agent, for the purpose of verifying or testing che

correctness of such statement; and if any question or dispute a<rises in les-

pect to such return or if any statement delivered at any time by tlie syn-

dicate to the Commissioners of the quantity or amount of the electri .'al

horsi power generated and used a-nd sold or disposed of. or of the amount
payable for such additional rentals, the High Court of Justice of Ontario

shall have jurisdiction to hear and determine the same aiud to enforce the

giving of the information required. The syndicate has paid conlempor-
aneously with the signing of this agreement the sum of $30,000, being the

first two years' renta-l in advance, being up to 1st February. 1005.

Provided always that if any part of the said rent, whether pavable
under this paragraph or in respect of the renewa.l term or terms in the fol-

lowing paragraph, shall be in arrear for three months whether legally de-

manded or not. the Commissioners, or if not. then an existing corporation,

the Government of the Province of Onta.rio, may re-enter on the premises
or any part thereof in the name of the whole, and thereupon this agreement
shall determine and the remainder of the term then current shall termin-

ate as well as any renewal or renewals thereof which under this agree-

ment may be claimed.

15. If at the end of the said period of fifty years the syndicate desire

to renew for a further period of twenty years and sha.ll give notice in writ-

ing t" the Commissioners at least twelve months before the expiration of

the fifty years' period, they shall be entitled to and shall receive a further
leas.' of such rights for the period of twenty years more a<t the same rental

as above provided, unless the Lieutenant-Governor-in-Council shall desire a
readjustment of said rent as below pro\ided. and similarly the syndicate
shall be entitled at their option to two further renewals of twenty years
each at same rentfi.l, subject to the same qualifications, the object and in-

tention of this stipulation being to confer upon the syndicate the right to

an original term of fifty years at the rentals hereinbefore specified, and to

three further terms of periods of twenty years each a.t said rentals, mak-
ing one hundred and ten years in all. and the syndicate shall then give up
or at the expiration of the first term of fifty years, or any subsequent term
of twenty years, if unrenewed in accordance with this agreement the works,
premises, rights and privileges by this agreement created without any
claim for compensation with liberty to the syndicate to remove their ma-
chinery.

In case the syndicate desire to terminate the lease, they may do so

during the first period of fifty years upon three months' notice in writing
to the Commissioners, or in case the Commissioners are not then rn exist-
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ing coi poration, the Government of the Province of Ontario, paymen i of

rent up to the time of the termination of such notice being made upon ihe

giving of such notice. At the end of 5a<id period of liftj years the same
lentals as are hereby reserved shall continue to be paid by ihe said syn-

dicate unless the Lieutenant-Governor-in-Council shall desire a readjustment
of said rent, in which case the renta.ls for a further peiiod of twenty years

shall be readjusted by agreement, and in the absence or failure of agree-

ment by the paities heieto, then the rentals for such further term sha-11

be ascertij.ined by three arbitrators or a majority of them, ont> of whom
shall be named and appointed by the Commissioners, another by the syndi-

cate, and the third by the Chief Justice or senior presiding Judge of the

Provincial Court of Ultimate Appellate Jurisdiction for Ontario. The pro-

ceedings of and before such arbitrators shall be subject to the provisions

of the law relating to ''Eeferences by consent out of Court/' contained in

the Eevised Statutes of Ontario, 1897, chapter 62, respecting arbitrations

and references; and either party to such arbitration ma-y appeal in accordance
with the provisions of the said Revised Statutes. The Lieutenant Govcinor-
in-Council may in the like manner for the two further perif^ds of ^wenty
years each require a readjustment of said rentals. In which case the same
shall be determined as aforesaid and at the expiration of such two periods

of twenty yea-rs each the term so limited by these presents shall determine
and end in accordance with all provisions above contained whereby the

syndicate shall then give up the works, premises, rights and privileges by
this agreement granted or crea-ted without any claim for compensation, but

with liberty to the syndicate to remove their machinery. And it is hereby
further agreed that at any time not less than three years

before the period at which such third renewal of twenty year shall terminate
the Lieutenant-Governor-in-Council, a-nd notice thereof to the syndicate

given, may require the syndicate to continue its operations for a further

period of twenty years, to commence from the termination of such third

renewal, at the same rental as shall ha.ve been paid during the said third

renewal period of twenty years or at a readjustment of said last-mentioned

rentals for such further period of twenty years by agreement, and in the

absence or failure of agreement by the parties hereto, then the rentals

for such further term of twenty years shall be ascertained by arbitration

in manner and form a-nd according to the provisions of arbitration herein-

before contained, and in the event of such option being so i^xercised the

terms and provisions of these presents shall extend and bind the parties

hereto until the said period of twenty years shall have elapsed and expired,

but the exercise of such option requiring such further renewal by the Lieu-

tenant-Governor-in-Council shall not change, alter or affect the above pro-

visions in respect of the termination of the liberties, licenses, powers a.nd

authorities and so declared applicable at the termination of the said last

mentioned or fourth renewal.

IG. The Commissioners will not themselves engage in making use of

the wa-ter to generate electric, pneumatic or other power except for the

purposes of the Park, provided that in case the said Commissioners shall

have granted or at any time may have granted to any other person or cor-

pora-tion licenses to use the waters of the said Niagara or Welland Elvers,

and by reason of failure of such person or corporation to carry on the works
so licensed the said Commissioners find it necessarv to forfeit said license
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and take over said works, this clause shall not prohibit sa^id Commissioners

fiom operating such works for the generation and transmission, sale or

lease of electricity or power.

17. And the company shall indemnify the Commissioners from a<ll

claims or demands by any person or persons -whomsoever, whether arising

by reason of the* exercise by the syndicate of the powers, rights or author-

ities or any of them conferred by this agreement, or by reason of anything

done by the syndica-te in the exercise thereof artecting any property, rights

or privileges heretofore by the Commissioners granted to or conferred upon
any person or persons whomsoever or enjoyed, used and exercised by any
such person or persons under the Commissioners; it being the intention of

this agreement that should the syndicate in the exercise of the aforesaid

powers, rights and authorities so atTect any such property, rights or privi

leces gra.ntpd by or enjoyed under the Commissioners, the syndicate shall

fully indi-mnify the Commissioners in respect thereof.

And in the event of any claims or demands aforesaid being preferred be-

fore or in any tribunal, whether in a court of law or by proceedings of arbitral

tion against the Commissioners or for the Commissioners or in their name,
the syndicate undertake and agree to intervene on behalf of the Commis-
sioners a<nd defend the same or take such action in the premises at the cost

and charges of the syndicate; the Commissioners thereby conferring upon the

syndicate all such rights and powers to act in their name and in tliei:' be-

half in the premises or to confer such other and further rights and power?
as may be required by the syndicate and necessary.

18. For the tra.nsmission of electricity or pneumatic or other power to

points beyond the Park in Canada or the United States, the syndicate shall

have the right to convey the same by overhead high tension wires or by
cables or other appliances in conduits, beneath the surface of the Park at

such depth and in such locations as the Commissioners may from time to

time determine, including the right to cross the so-called Chain "Reserve so

far as the same is within the jurisdiction of the Commissioners at any
point or points approved of by the Commissioners between Fort Erie an'l

Niagara-on-the-La<ke. but subject to any rights which the Commissioners
may have created or licensed or which may be created. wUhout prejudice,

however, to the exercise by the syndicate of any of its rights and powers
under these presents, or which may be acquired in respect of tra.nsmission

of power as by this paragraph prescribed.

10. The syndicate undertake to begin the works hereby authorized

v^nthin two years from the date of this agreement, and to ha.ve proceeded
so far with the said works on or before first January, l0f>7. that they will

have conmli'Ted within the Park, water connections <thai is to sa-y. liead

race, forebay. ppn=tocks and tail race") for the development of twenty-five

thousand horse power and have actua«lly ready for use, supply and trans-

mission ten thousand developed electrical or pneumatic horse power by said

last-mentioned day. and if not then completed the Lieuteuant-Oiovernor-in-

Conncil may derla-re this agreement, the liberties licenses, powers and au-

thorities so granted and every of them to be forf»Mted and void, and
thenc-eforth after such declaration the same shall cease and determine and
be utterlv void an of no effect whatever.
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20. So long as this agreement is in force the Commissioners under-

take and agree that the amount of rentals which mar be fixed and charged
for the right to use the waters of the Xiaga<ra or Welland Rivers within

the Parle for the purpose of generating electricity by any other company or

person shall not be at less renta-ls than is provided and reserved by these

presents. and further. that any such company shall be

subject to the like restrictions, as in paragraph 21 of this

agreement. Provided, however, that notwithsta.nding anything in this para-

graph contained the renta.ls so to be fixed and charged against any other

company or person may be reduced below the rentals provided and reserved

by these presents so far only as such reduction may fairly and reasonably

be allowed in respect of the increased cost of the construction of the tail

race or tunnel within the Pa.rk. by reason of its greater length or other

ground of expense in its or their construction, whether required for supply
or waste through the Park to the point of discharge into the Niagara River

in exces • of the distance between the power house of the Canadian Niagara
Power Company and the point of discharge into the Niagara River, such re-

duction not to be of an a<mount sufficient to give any undue advantage as
against the syndicate except by reason of such increased cost of tajl-race or

tunnel or both, as the case may be.

21. The syndicate whenever required shall from the electricity or

pneumatic power generated under this agreement, supply the same in Can-

ada to the extent of any quantity not less than one-half the quantity gen-

erated at prices not to exceed the rtrices charged to cities, towns and con-

sumers in the United States at simila-r distances from the Falls of Niagara
for equal amounts of power and for similar uses, and shall, whenever re-

quired by the Lieutenant-Governor-in-Council, make a return of prices

charged for such electricity or power, verified under oa.th by any Chief

Officer of the syndicate, and if any question in dispute arises involving the

non-supply or prices of electricity or power for consumption in Canada, the

High Court of Justice of Ontario shall have jurisdiction to hear and deter-

mine the same and enforce the facilities to be given or the prices to be
charg-ed,

22. All power developed within the limits of the Park under this agree-

ment shall be in a form ca<pable of transmission and use outside the Park,

and shall not be used within the Park except such uses as may be conve-

nient or necessary within the buildings of the syndicate for the purposes
of its power development and except such ca.ses as may be hereafter agreed
upon for railway, pumping, elevator, or other purposes within the Park.

The syndicate may agree with the Niagara Falls Park a<nd River Railway
Company for the supply of electricity, pneumatic or other power to work
the said railway, a.nd with the town of Niagara Falls, Ontario, and the

town of Niagara Falls South, Onta.rio, for the supply of power for their

pumping station or stations within the Park and may also supply elec-

tricity for a«ny other persons within the Park.

23. If the syndicate should at any time or times after the completion

of its plant and power house or the first day of January, 1907, whichever
shall first happen, continuously neglect for the space of one year eflfectua<lly

to generate electricty or pneumatic power as hereby agreed by the syndi-
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cate, uiilt'ss liindrred by unavnidaMe accident, the LicutonantrMncrnor in-

Couucil uui-y then and from tlu'nceforth declare this airioeinen'. Ihe lib-

erties, licenses, powers and authorities thereby granted and every of them
to be forfoitod and thonreforth the same shall case and deterniint' -ind be

utterly void and of no i-ffect whatever.

24. The rents hereby agreed 1o be paad are hereby declared to be the

first and pieferenlial charge upon the said works, and the syndicate '^hall

not have the power to create any lien, charge or incumbran<-o uj»on the sa-id

woiks or any of them by bond, delionture, mortgage or otherwise, which

would interfere with or prevent the Tommissioners from procuring pay-

ment of the rent hereby reserved or any part thereof; and no simple con-

tract creditor or other creditor of the syndicate sha.ll have any claim against

the said works or any part thereof in priority of the claim of the Commis-
sioners for rent.

25. The said 8yndi(\ate shall not amalgamate with a-ny other corpora-

tion Of company heretofore or hereafter incorporated by or under the laws
of the Dominion of Canada, or by or under authority of the Province of On-

tario, o • which shall be hereafter licensed by the said Commissioners to

take and use the waters of the Niagara or Welland Rivers or both for the

purpose of genern.tion and transmission of electricity without the consent

of the LieutenantCiOTernor-in-Conncil to such amalgamation, nor shall they

enter into an arra.ngement oi- agreement for that purpose with any such
company which may directly or indirectly have that effect oi- which mav or

shall have the effect of keeping up the price or prices of said power nor
shall they enter into an agreement with a.ny such company for pooling ihe

receipts of the said syndicate or of any part thereof with those of any
other company nor which shall provide for or have the effect of establish-

ing a common cha.rge or scliednle of charges for the use of said power or
any p trt thereof.

26. It is further agreed that if from any cause the supply of water at

the point of intake as by these presents defined be diminished the syndi-

cate shall ha.ve no claim or right of action against the Commissioners, but
may deepen such point of intake to such extent as to restore the supply of

wa-ter to the volume or quantity necessary for the purposes of the syndi-

cate and that the granting or liepnsing of rights to the syndicate by these

presents sha-ll not give the syndicate any right of action against The Com-
missioners, nor give to the syndicate any right of action against other 11-

cen-ees or gra.ntees of the Commissioners in respect of any diminution not
substantially interfering with the supply necessary for the syndicate, nor
so long as such necessary supply can be obtained by means of deepening at
said point of intake.

27. The syndicate agrees with the Commissioners that within two
years from the date of this agreement they will sell, assign, convey and
transfer to a company or corporation formed or to be foi-med under pro-

per authority, having power to construct and operate the works hereinbe-
fore described all the rights and franchises by this agreement given and
conferred to and upon the said syndicate, including the benefit of any work
that shall have been done and any moneys that shall have been expended
in connection with the said works prior to the organization of the said com-
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pany or corporation, subject to all the provisions and conditions in this

agreement contained, and by the syndicate agreed to be observed and per-

formed, and otherwise upon such terms and conditions as shall be agreed

upon between the said corporation and the syndicate.

And upon the due organization and formation of the company or cor-

poration now existing or to be formed as above provided, and when this

agreement and the rights and franchises thereby conferred, including

works done and money expended as aforesaid, shall have been duly trans-

ferred to such company or corporation and it shall have assumed the same,

the syndicate shall thereby be relieved from personal responsibility to the

Commissioners for the performance of this agreement.

Nothing in this agreement contained shall affect any pending suit or

litigation, or any contract, covenant or agreement made between the syn-

dicate and any other corporation or individua.l, at the time of or prior to

the said transfer.

Provided always,that any claim or right of suit or action existing against

the syndicate may be urged and prosecuted against the said compa<ny or

corporati n as fully and effectually as it might be urged and prosecuted

aganinst the syndicate primarily bound or obliged or indebted in the prem-

ises, and the said company or corporation may be substituted for the syn-

dicate in any pending suit or action.

28. And the said parties hereto mutually and respectively covenant,

promise and agree with each other to carry into effect, observe, perform
and fulfill all the provisions and stipulations in these presents contained

and to be carried into effect, observed, performed and fulfilled by the said

parties respectively.

29. This agreement shall have no force or effect until approved by the
Lieutenant-Governor-in-Council.

In Witness Whereof the Corporate Seal of the Commissioners hath
been hereto aflixod by their Chairman, who has also signed these presents in

certification of due execution hereof by the Commissioners, and the mem-
bers of the syndicate ha«ve also hereunto set their hands and seals on the

dav aind vear aforesaid.

Witness:

(Sgd.) JAMES WILSON,
as to signature of J. W.
Langmuir.

Witness:

HUBERT H. MACRAE,
to the signatures of William Mac-
kenzie, by his Attorney A. W.
Mackenzie. Henry Mill Pellatt and
Frederic Nicholls.

THE COMMISSIONERS OF THE
QUEEN VICTORIA NIAGARA
FALLS PARK. (Seal.)

(Sgd.) J. W. LANGMUIR." Chairman.

(Sgd.) W. MACKENZIE,

Atty. A. W. MACKENZIE.
(Seal.)

(Sgd.) HENRY M. PELLATT.
(Seal.)

(Sgd.) FREDERIC NICHOLLS.
(Seal.)
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QUEEN VICTORIA NIAGARA FALLS PARK.

Memo. PrepareJ b\ J. W. Langmuir, Chairman, re Development of Elec-

trical Power at Niagara Falls.

Presented for the Consideration of the Government, Nov. 25th, 1902.

Messrs, William Mackenzie, Henry M. Pellatt and Frederic Nicholls, of

Toronto, have made applica<tion to the Commissioners of the Queen Victoria

Niagara Falls Park for a franchise to take water from the Niaga<ra River

within the Park limits, for the purpose of developing electrical power, and
the a«pplicants ask for sufficient water to generate 100,000 horse power. Two
francliises have already been granted for taking water on a large scale

within the Park, one to the Canadia-n Niagara Power Company, whoae
work? ilesigned for an ultimate capacity of about 100,000 electrical horse
power, are in course of construction, and the other to the Ontario Powsr
Company, which ha«? made considerable progress in its preliminary works.

In addition to these a franchise has also been given to the Ontario
Power Company for bringing the Welland River waters to the Park and
developing power at the Fa«lls on a large scale, but active operations upon
this work are now in abeyance pending the construction of the Niagara River
works of the samo company. Right= have also been granted to the Niagara
Falls Park & River Railway Company to use sufficient water to generate
power for the opera<tion of its system, and to the town of Niagara Falls for
water for municipal purposes and in addition to generate 100 electrical

horse power for lighting the town. *

Before granting any additional franchises within the Park, it becomes
necessary to consider every condition, both present a.nd prospective, relating

to the use of the waters of Niagara River for commercial purposes within
tlif- Park at Niagara Falls. The conditions to be inquired into and the prob-

lems to be dea-lr with in this connection may be summarized as follows:

(1st) An enquiry into the estimated volume of water that at present
flows down the Niagara River before any waters are diverted for the pur-

pos-- of generating power.

(2nd) The estimated volume of water now withdra.wn on both sides

of the river for power purposes and the approximate amount that will ulti-

mately be diverted through the full operation of franehises and rights now
under con'^tructii>n on both sides of the river.

C3rd) The effect tha.t such withdrawals of water for the generation of

electrical powt-!' and other purposes will ultimately have on the Falls of

Niagara viewed from a physical and sopnic staindpoint.

(4th) A consideration of the international features of the subject that
may ari=o between the State of New York and Canada through the diver-

sion of a large volume of water from passing over the Falls.

f5th) Whether the granting of the application asked for at the location

designated will to any appreciable extent interfere with or jeopardize the

rights and privileges granted to the Canadian Niagara. Power Company by
a cha^nge or interruption in the flow of water or through other physical

transformation.
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(6tli) The economic or fina.ncial results that the granting of a francliise

to Messrs. Mackenzie, Pellatt and Nicholls. representing as they do the hirg-

est users of power in the City of Toronto, will have on the two companies
which hare already obtained rights to use the waters of Niaga^ra within the

Park for the purpose of generating electrical power with a view to marketing
the same in Toronto and all points within tra.nsinissable distance, mid in the

furtherance of which those companies have to spend ma.ny millions of dollars

in capital outlay as well as the payment of large annual rentals to the Govern-
ment for the rights obtained.

(7th) Whether by the carrying out of all of these great works of com-
mercial utility the original design of the founders of Queen Victoria Niagara
Falls Park will be ma^rred or the natural scenery unduly defaced.

Considering these matters in the order in which ihey are referred to,

th- Park Supeiintendent has made a. very carefully prepared and interest-

ing statement respecting the conditions and questions embodied in the two
first paragraphs relating to the volume of water flowing above the Falls and
the present and proposed diversion of a portion of the same on both sides of

the ii\er. His statement is as follows :

"The flow of the river has usua-Uy been assumed l:i be not less than
''250,000 cubic feet per second, or under the diffo^'enoe of level found between
"the head of the rapids and the base of the Falls, ine thcortnical equivalent
'•^^of over six millions of horse-power, the U.S. Eugiuci-rs finding it in 1SG8
•'to be from 273,329 to 280,757 cubic feet, and Sir Casiuiir Gzowski from
"observations made at the site of the Interna.tional bridge in 1870, —1,—2,—

3

"fouml a mean flow of 240,000 cubie feet. Now, however, from very ca<reful

''surveys made by the F.S. Army Engineers exfonding over a number of

'•years and recently published, the mean flow from the average levels of the
' wa«ter of Lake Erie for the last forty years is 3ta^ed to be nt liufi'alo only
"222.400 cubic feet per second.

"Doubtless the Erie and Welland canals now take more water than
"formerly, while the Chicago drainage canal alone a.bs^racts about 6,000

"feet per second from the supply, but it would appear that other causes must
"be found for the marked diminution of the volume. P»y making a slight

"addition for the streams entering the Niagara below Buffalo, the result may
"therefore be assumed at 228.000 cubic feet per second, which under the
"total head found in the Falls and in the rapids above the Falls would be
"equal to about 5,500.000 horse-power theoretical.

"From this total I estimate that to-day there is being taken from the
"upper river and returned below the Falls, on both sides of the river, about
"9.000 cubic feet per second, or say four per cent, of the total.

"The two large companies ta<king water on the American side are now bus-

"ily engaged in enlarging their works. Should they each extend to the limits

"engaged in enla<rging their works. Should they each extend to the limits

"prosfribel—in the one cns^ by statute and in the other by the measure of

"its waterway—the result will be as follows :

"The Niagara Falls Power Company. . . . 17.200 cubir feet

"The Niagara Falls Hvdraulic Power i^

"Manufacturing Compa-ny 7.700

"Or a total on the America.n side of 24,900 cubic feet
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'Tpon the Canadian side of the river, the Canadian Niagara. Power Cum-

''pany's plans for their completed power house of 100.000 horse-power will

"require S,COO cubic feet

"approximately, and the Onta-rio Power Company from

"its Xia.iiara River and Welland River franchises will

"in all probability require—say 16,000

"Add to this the requirements for the town supply and the

"Electric Railway 400

"and we have a total on our side of 25,000 cubic feet

"Adding these quantities together makes a grand total of about oO.OOO

"cubi • feet, or twenty-two per cent, of the total flow. Of course thi= very

"large amount of water will not be required immediately, nor will th.e maxi-

"mum qu&ntity be constantly abstracted from the river, but it is interesting

"to note that the relative quantities proposed to be abstracted from each

"side is nearly the same, and the output of electricity, viz.. 300,000 horse-

"power is also equal, or 600.000 horse-power altogether.

"But this may not be the sum total of the demands for the water.

"Between the years 18S6 a-nd 1894 six additional companies obtained charters

"from the Xew York State Legisla-ture to take water from the Niagara
"Rvier, and none of these are limited as to the amount. So far none of them
"have been carried out. although one was begun some years ago but failed

"of completion for wa.nt of capital."

From the foregoing figures furnished by Mr. Wilson it will be gathered

that the estimated fl'^w of water above the Falls with Lake Erie at its mean
or average level of .572.86 feet above tide level is equal to 22.3.000 cubic feet

per second, and tha-t the present and future withdrawals of water from the

river in order to meet the requirements of the companies now exercising

their franchises and charters granted both in the State of Xew York and
Canada would require about 50.000 cubic feet. Leaving, when aJl the works
are completed. 173.000 cubic feet or about seventy-eight per cent, of the

present flow to pass over the Falls.

As to the effect such withdrawals of water will have on the Fa-lls of

Niagara as viewed from a s-renic and physical standpoint it is shown from
Mr. Wiliiop's statement and figures that when the franchises and charters

whi'^-h arp being exercised ur» to this time for the development of power, both

in the State of New York and in Canada, are in operation to the full extent

of their respective capacities that the withdra«wal of water from passing

over the Falls will be about equal on both sides of the river. The changes
and tra-nsformations that will takp place and at what points more than at

others thp withdra-wal of thi=; large volume of water will have on the Falls

it is most diflBcult to imagine, let alone to determine "with any degree of

accuracy.

Owine to the great volume of water now drawn into the extreme point
of recession of the Horseshoe Falls on the Canadian side as well as the
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great depth of tlie water at tha«t point and also to the filling in that is going

on of the shallow portions of the shore line on the Canadian side near the

Falls, it is quite possible that the volume of water flowing over the present

contour of the Horseshoe Falls except at Terrapin Point will not be injur-

iously affected to a visible extent.

Kespecting the likelihood of International questions arising from the

diversion of such large quantities of water for commercial purposes; having

regard to the strong currents of the river a<nd the concave shore line within

the Park forcing the main volume of the stream to the Canadian shore, it

is not likely that questions or differences of a serious character respecting

such diversions, and the physical or scenic changes resulting thereupon will

present themselves for settlement.

Coming now to the consideration of the application of Messrs. Mackenzie,

Pellatt and Nicholls for a franchise to develop 100.000 horse-power at Point

Tempest, I am of the opinion that the application can only be entertained

on condition that the tailrace will be carried under the river to be discharged

below the Falls. To allow another discharge tunnel in the Park, even if it can

he safely placed under the tubes of the Ontario Power Company, would, I

fea"'. lead to complications either with the Ontario Power Company or the

Canadian Niagara Power Company. Moreover, until the plans of the Ontario

Power Company are finally settled in all respects we cannot decide as to the

location of inta«ke, forebay and power house. The most serious question,

however, in connection with this application is the unknown results that

might arise in granting a franchise to take water from the river at any
point between the Ontario Power Company's works at Dufferin Islands and
the intake of the Canadian Niagara Power Company. Should the Govern-

ment favor the granting of the application of Messrs. Mackenzie, Pellatt and
Nicholls for a franchise, having regard to all the circumstances now recited,

it would in my opinion be desirable to have the amount of water which they

would be entitled to take clearly defined.

In view of all the intricate questions involved, I am of opinion that

before taking action upon the application the services of one of the most
eminent Hydraulic Engineers in America should be had to report fully upon
the whole subject.

Respecting the economic or financial results that the granting of the

franchise applied for ^^ill have on the two companies that have already

received franchises, I am of the opinion that being simply a question of policy

it should be settled by the Government. If these two companies develop to

their full capacity there will be sufficient electrical power produced, in all

likelihood, to supply the demand in Ontario for the next quarter of a cen-

tury. If however, only one-half of the power to be generated on the Can-

adian side—say 150,000 horse power—is offered to consumers in Ontario as

the agreements provide for the demand may overtake the supply in a much
less period. Perhaps the most serious view of this phase of the question

is that the present applicants represent the largest consumers of power in

Toronto, who under other circumstances would likely become customers of

one or other of the chartered companies. The whole question, however, is

one of policy and expediency, and therefore can only be decided by the On-

tario Government.



1903 OF QUEEN VICTORIA NIAGARA FALLS PARK. 45

In respect to the probable scenic effects upon the Park of the carrying

out nf these several power projects, it may be noted that all that portion of

the Park which lies north of the picnic ground and where the chief works of

restoration and improTement have been ca.rried on, will he unaffected by the

crnst: uction of any of these projects, and between the picnic ground and
Table Eock none of the works will be of a conspicuous character, the power
house of the Ontario Power Company in the Gorge being below the line of

vision of the Fa.lls from any point within the Park proper. At Table Rork
print the recession of the Falls has of late years bared a large area of the

river bed, and advantage has been taken of the surplus material from the

works in progress to reclaim all this area, and provide a new and most
attractive point from which to view the Fa.lls and gorge. South of Table
Rock, after the completion of the works now in progress, all of the unfinished

portions of the Park including the low lying reach behind Cedar Island, will

be graded and planted, and the area- of the Park considerably increased by
reclaiming the low lying foreshore of the Niagara. At the south end of

Cedar Island will stand the power house of the Canadian Niagara* Power Com-
pany. This building will be of an imposing character and contain the larg-

est electric machines so far constructed, and it is believed that it will be con-

sidered a most interesting feature of the Park. Beyond this point there will

be no permanent works of construction above the Park surface^ excepting
at the Dufferin Islands where the intake of the Ontario Power Compa-ny will

be placed. The plans of the company for this portion of the work have not

yet been presented but the Commissioners have taken every precaution pos-

sible to have the works of the company so constructed, as to very greatly
improve and enhance this a-ttractive feature of the Park. The granting of
the additional franchise as asked for by Messrs. Mackenzie, Pellatt and
Nicholls will of course involve additional changes, but the nature of these
cannot be determined until their plans are submitted.

Respectfully submitted,

J. W. LANGMUIR, Chairman.
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MEMOEANDUM OF THE COMMISSIONERS OF THE QUEEN VIC-

TORIA: NIAGARA FALLS PARK.

Submitted to the Government on the occasion of the hearing given the
Canadian Niagara Power Company, amd The Ontario Power Company,
in respect to the application of Messrs. Mackenzie, Pellatt & Nicholls at
the Council Chambers, Dec. 19th, 1902.

Messrs. Mackenzie, Pellatt & Nicholls have made an application to the
Commissioners of the Queen Victoria Niagara Falls Park for a power site

within The Pa-rk together with the right to take sufficient water from the
Niagara River to construct the necessary works for the generation of 100,000

electrical horsepower.

When the plans of the works were submitted by the applicants, the
Commissioners carefully examined them, first from the standpoint of how
the proposed works would affect the Park surface, and secondly whether
they would interfere with the rights and privileges already granted to other

companies to generate power within the Park. The first phase of the mat-
ter need not at present be referred to, and as to the second, certain amend-
ment? and modifications were suggested by the Commissioners and accepted

by the applicants.

In order that the location? in the Park of the various power compainies,

including the site now asked for. may be clearly shown, the Commissioners
have had prepared by the Park Superintendent a surface pla-n which is now
submitted. This plan shows (1) The location of each site and the relation-

ship or contiguity of the one to the other—(2) The intake from the river and
foreba-y connected with each site—(3) The situation of the respective power
houses, and—(4) The location of the discharge tunnels. The method pro-

posed by the applicants for the generation of electrical power is the sa-me as

that ^f the Canadian Niaga.ra Power Company, viz.. by a wheelpit. power
house and forebay ; the discharge tunnel to be constructed under the bed
of the river.

It will be seen from the map that the Ontario Power Company site is

the most southerly location and therefore cannot be a-ffected by the grant-

ing of the application now asked for. It therefore only remains to consider

the rights and privileges that have been granted to the Canadia-n Niagara
Power Company which is the most northery location and the one nearest to

the Falls. That location wa-s so well and carefully selected by the Engin-

eers of the Canadian Niagara Power Company, both in respect to depth and
volume of water, natura.l currents and other important physical conditions

that it? intake of water cannot be interfered with unless the rights granted

to the Ontario Power Company and those proposed to be granted to the

present^! applicants are in terms of their respective agreements exceeded

beyond the limits provided by such agreements respectively.

The plans of the Ontario Power Company and those of the present appli-

cants as approved in accorda<nce with the outline of their present proposals

by the Commissioners are such that the natural flow into the inta.ke of the

Cnnadi^n Niaga«ra Power Company will not be diverted or the volume of

water injuriously reduced by the withdrawal of water through the opera-

tions of the other comj)anies.
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The Commissioners are strengthened in this view by the opinion of one
of the most eminent hydraulic Engineers in America, Mr, J. James R. Croes,

who at my request has answered the questions which I submitted to him as

follows :

"Toronto, Canada, December 18th, 1902.

"J. \Y. Langmuir, Esq.,

"Chairman Queen Victoria Park Commissioners, Toronto.

"Dear Sir,—I ha.ve your letter of even date containing the following two
"questions in regard to the proposed power development by the Toronto
"and Niagara Falls Power Company.

"Question No. 1. Will the building of the proposed works of the

"Toronto and Niagara Falls Power Company tend to divert the waters of the

"Niagara River away from the intake of the Canadia<n Niagara Power Com-
"pany ?

"Question No. 2, Will the subtraction of 11,200 cubic feet of water per
"second from the Niaga<ra, River as proposed by the Toronto and Niagara
"Falls Power Company a-ffect the elevation of the water surface at the intake

"of the Canadian Niagara Falls Power Company, and if so to what extent ?

"I have made the examinations referred to in your letter and beg to reply

"as follows :

"In reply to Question No. 1, I am of the opinion tha<t the building of the

"works proposed by the Toronto a.nd Niagara Falls Power Company will

"not tend to divert the waters of the Niagara River away from the intake

"of the Canadian Niagara Power Compa-ny.

"In reply to Question No. 2, I am of the opinion that the subtraction

"of 11,200 cubic feet of water per second at the location and in the ma<nner
"proposed will not appreciably lower the elevation of the water at the intake

"of the Canadian Nia-gara Power Company.

"Very respectfully, your obedient servant,

"i Signed) J. JAMES R. CROES, Consulting Engineer."

The Commissioners, therefore, subject to detailed plans and specifica-

tions of the various works in accordance with the outline of the present
proposal being submitted for their approval and the execution of an agree-

ment containing all necessary provisions and term? and conditions con-

tained in the agreements with the other power companies are prepared to

recommend the application of Messrs. Mackenzie. Pella.tt and Nicholls to the

favorable consideration of the Government.
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ARGUMENTS AND BRIEF OF THE SOLICITORS AND THE OPINIONS
OF THE HYDRAULIC ENGINEERS RESPECTING THE APPLI-

CATION OF MESSRS. MACKENZIE, PELLATT, & NICHOLLS
FOR WATER POWER RIGHTS WITHIN THE PARK.

PETITION OF COUNSEL FOR MESSRS. MACKENZIE, PELLATT &
NICHOLLS.

To the Honorable the Commissioners of the Queen Victoria Niagara Falls

Park :

Your petitioners, William Mackenzie, Henry M. Pellatt and Frederic

Nicholls, -as supplementary to the application already filed for a power site in

Niagara Falls Park, beg lea.ve to submit for your consideration, in order to

exemplify and illustrate the same, drawings 1, 2, 3, and 4.

Your petitioners pray, subject to the plans of future permanent works
being approved by your honorable body.

1. The irrevocable right to take from the waters of the Niagara River

for power purposes for the generation of hydraulic or pneumatic power, a

sufficient quantity of water to develop 125,000 (one hundred and twenty-five

thousand) net electrical horse power for commercial use ; sadd water to be

applied to turbines located in suitable wheelpits to be operated under a head

of not less than 140 feet.

By the use of the term "net" above, we desire to express that the water

shall be sufficient for the actual generation of 125,000 electrica.l horse

power after the necessary waters are supplied for excitation, and the opera-

tion of other auxiliary appa-ratus incident to the development of 125,000

electrical horse power.

2. For the purpose of securing the water necessary for the power men-

tioned in petition No. 1, your petitioners request the right to build upon

the river bed of the Niagara* River a gathering overfall masonry dam, the

approximate general outline of which is shown on drawing No. 2 from G to

S and S to Q.

We request further the right to excavate the bed of the river above the

end of the overfall dam to such depth as may be necessary to secure a mini-

mum depth of ten feet below the bed of the river at the end of the overfall

dam and not less than six feet a-t any point leading thereto and the width and

alignment of such excavations to be determined by the Engineer of the

rpplicants. Providing always that the permanent works to be constructed

shall always be contained within the line A.B. shown on the plan.

The maximum height, of this overfall dam to be not less than elevation

533 above the sea level, and tha.t your petitioners may have the right to vary

the elevation of the parts G R. R V, V S, and S P, and the lengths of the

same, as further surveys may render necessary.
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3. We ask for the right to construct from U to V and T to S a-nd ut

any other points our Engineer may determine as necessary, and all within
the boundary line mentioned in paragraph 2, masonry sheer ice booms, the
length of the sa-id ice booms and their dimensions and construction to be
determined upon by the Engineer of your petitioners after the completion of
further surveys.

4. Also for the right to build masonry retaining walls from G to AY and
a fender wall from T to E and from T to Z as shown on the plans the eleva-

tion of which fender wall will approxima.tely agree to elevation 510; all

other dimensions to be determined by the Engineer of the applicants upon
the completion of further surveys.

5. For the right to perform such excavation above the overfall dam
G S and S Q and within the same as will permit of the deliA'ery of the
necessa.ry amount of water to the turbines, at such velocity of approach as
the Engineer of the applica-nt? may deem proper, after the completion of

further surveys. It being the declared purpose of the gathering works shown
on plan No. 2, both as to masonry and excavations above Q L, to divert a.

sufficient amount of water for the supply of the power asked for in para-
graph Xo. 1. a<s well as a sufficient quantitv of water to keep the spillwavs
P S, S V, Y E, and K G always full to elevation 533.

6. For the right to fill in all of that shaded portion between the let-

ters T Z Y X J W M and F to the elevation approximately 540 and a.s the
Commissioners may direct.

7. For the right to sink a wheelpit at some location inside of the space
marked "Outside limits power house and gates'' in pla.n Xo. 2, and that such
wheelpit shall be of a size to be hereafter determined by the Engineers of

your petitioners, and sufficient in all dimensions in his judgment for the

development of 125,000 electrical horse power, specified in paragraph No. 1.

8. For the right to connect the bottom of the wheelpit mentioned in

petition X'o. 7. with the X'iaga«ra Eiver below the Horseshoe Falls, by the
construction of a tailrace tunnel; the point of discharge of such tailrace

tunnel to be at a point below the crest of the Horseshoe Falls and between
the letters O and X on dra^wing Xo. 4.

For the further right in the construction of this tailrace tunnel to pi-ose-

cute its construction from the exit under the Falls by the building of a con-

struction tunnel under the brow of the Falls, which shall connect the end
af the tailrace tunnel with a point of discharge for debris, to be hei-ea-fter

determined, at some location between the letters O and approximatly X on
the map.

9. Referring to drawing No. 2. vour petitioners ask for the right of use of

such portions of the property inside the boundaries shown by the letters

S T Z Y' X J W back to S and of the lands in the river bed bounded by the
letters Q S T and Z as mav be required by the Engineer of the applicants

for permanent works and subject to the approval of your honorable body.

10. For the right within the limits of Drawing No. 2. marked "Outside
Limit Power House and Gates," to construct a suitable power house and

4 N. F.
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suitable gate house, which shall in the opinion of your Engineer be suffi-

cient and proper for the housing a.nd operation of the apparatus necessary
for the generation of 125,000 electrical horse power.

11. The right to construct upon the river bed of the ]S'iagara< River a

temporary construction coffer dam for the uncovering of the river bed, at

least within the limits described in petition Xo. 2, the design of such con-

struction coffer dam, and its actual location to be determined by our Engin-

eer upon the completion of further surveys.

12. For the right to erect upon the property marked T Z Y X F back
to T a transformer house of such dimensions as may be determined by the

Engineer of the applicants and a suitable high tension tra.nsmission tower

both to be of such dimensions as may be determined by the engineer of the

applicants and subject to the approval of the Commissioners,

And also the right to ca.rry high tension wires from the top of such
transmission tower in a single span across the property of the Park Com-
mission to some point outside the Park to be hereafter determined.

13. For the right in the construction of the foregoing works to con-

struct such surface or overhead construction tracks and works a<s may be

necessary for the delivery of any surplus excavated material that may be
encountered, to the Niaga.ra Eiver below the Horse Shoe Falls, also that

the right be granted permitting of the temporary construction and use of

such cable-ways, derricks, engines and other apparatus as may be found
necessary a<nd expedient, for the rapid construction nf the proposed works.

14, Also for the right to use the highways of the Park for the delivery

of materials io and from the said construction works above referred to.

15. We further ask for the right to occupy the necessary lands in the
Park and situated in the immediate vicinity of the above works
for constiuction purposes, the buildings and constructions necessary
to be erected on said property and the machinery necessary to

be installed thereon, all to be removed immediately upon the completion
of the works and the property to be restored, at the expense of the petition-

ers, to its original condition and under regulations to be made by youi^

honorable body,

16, We also ask for the right in the construction of the foregoing works
to use as power, either steam, electricity or compressed air, or water or
any one or more of the above.

And your petitions will ever pray.

Dated December 17th, 1902.

(Signed) H. H. MACRAE, for the Applicants.

To the Honorable the Premier of Ontario, and the Members of the Cabinet r
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MEMORANDUM OF AfRGUMENT.

Submitted by Counsel for the Applicants for the Proposed Site at Niagara

Falls.

It is not disputed that the Commissioners have the absolute right in

their discretion to grant a license to the applicants, this authority is by
Statute of the Province of Ontario, 63 Vic, Chap. 11, Sec. 3fi.

The position has been adra^need that the Government is in a fiduciary

relationship towards, and are in fact trustees for, the Canadi;i-n Niagara
Powei Compo-ny: this is erroneous, as will appear from what follows:

Thf Canadian Niagara Power Company had the exclusive right to take
watev within the limits of the park : they surrendered and abandoned that

right for valuable consideration, and the Legislature cancelled it, and
granted the Commissioners power to license other persons.

The Canadian Niagara Power Company are constructing their works
under their license from the Commissioners with the knowledge that the

Commissioners reserved to themselves the right to grant licenses to other

persons.

Not only are they doing this, but they entered into an agreement which
expressly contemplates by its terms the subsequent licensing by the Com-
missioners of other persons.

•

For proof of this see paragraph 5 of the Canadian Nia-gara Power Com-
pany agreement, loth July. 1890. which provides: •'•That in case the said

Commissioners shall have gra«nted to any other person or corporation li-

cense to use the waters of the said Niagara Riyer," etc., etc.

Also see paragraph 7 of the same agreement, which provides : "That
the a«mount of rentals whirh may be fixed and r-harged for the right to use

the waters of the Niagara or Wel'and River for the purpose of generating
electricity by any other r-ompany or person shall not." etc.

And paragraph 11 provides with reference to ''any right of a«ction

against other licensees or grantees "f the Commissioners in respect of a-ny

diminution," etc., etc.

Special attention is called to the full reading of the above pa-ragraph.

The Canadian Niagara Power Company therefoi-e hold their license and
rre constructinir their works, subject to the acknowledged right of the Com-
missioners to license other persons.

The legal position between the Commissioners and the Government on
the one side, and the Canadian Niagara Power Company on the other side,

is defined by the agreements which have been made between them : The
Commissioners a.nd the Government grant the license to take the waters
pursuant to the plans, and the company agree to pav the rentals—both sub-
ject to the expressed conditions of the contraet. In the contract there is

no covenant or clause whir-h restricts the Commissioner^ or the Govern-
ment in the free exercise of their power to lieense.
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There is no fiducial y relationship a.ud there is no obligation cast upon
the Commissioners or the Government, other than that arising directly

from the provisions of the contract.

The ai)plicants have made out their case through Mr. Cooper and Mr.

Croes to the satisfa-ction of the Commissioners that there will be no sub-

stantial interference with the works of the Canadian Niagara Power Com-
pany, and the Commissioners have recommended the granting of the petition.

With rega.id to the evidence of Mr. Croes. see copy of letter to the Pre-

mier hereto annexed.

The Government after receiving the recommendation of the Board of

Commissioners, granted a hearing to the Canadian Niagara Power Com-
pany for the purpose of giving to that company the opportunity of showing
that physical injury would result to their works by the licensing of the

applicants' proposed operations.

If the Canadian Niagara Power Company can demonstra.te that the

taking of water in the manner proposed by the applicants will ca.use phy-

sical injury of a substantial kind to their licensed works, the Government
would be justified in refusing the applicants' petition, but the burden of es-

tablishing this injury rests upon that compa.ny. If they fail in convincing

the Government that this injury will reasonably and naturally result, the

Government need not, and ought not, to deny to these persons the license

which they are privileged to ask. and which the Commissioners have the

undisputed right to gra-nt.

To suggest that the proposed works may injure the works of the Cana-

dian Niagara Power Company is not sufficient, neither is the burden of

proof cast upon the company met by the opinion of one or more engineers

that such injury will result; more is required, the Cana.dian Niagara Power
Company must show by reasons sufficient to satisfy the Government,
founded on liydraulic facts and formulas, that this injury will flow from
the projected works.

Tiie Hon. the Premier remarked to Mr. Herschel on the argument be-

fore him. that he ga<ve no reasons for his opinion that the level would be

reduced four feet, it is these reasons which the Premier then sought, which

must now be forthcoming, and which must be established before the Gov-

ernment can properly be asked to withhold the license petitioned for.

The opinion is again to be found in the written submission of ^ir.

Herschel, but he fails to give any reasons why the current should be di-

verted by a wall which in its hydra<ulic nature is not a diverting but a re-

ceiving wall.

The reasons why there will be no substantial interference with the

level by the proposed works are to be found in the briefs of Mr. Croes a<nd

Mr. Cooper already submitted.

The responsibility of decision rests upon the Government, and it is sub-

mitted that their duty and obliga-tion if they should consider it in the pub-

lic interests to do so. is to grant the petition of the applicants unless con-

strained to believe upon the evidence before them, that a substantial injury
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would be done to the Canadian Niagara Power Company bv the proposed

works.

Tlie suggestion of an alternative site to avoid the dam is not a fair one,

for neither at the point proposed by the a.pplicants nor at any other avail-

able point above the intake of the Canadian Niagara Power Company Is

there sufficient depth of water to produce the necessary supply without a.

gathering dam. which is not included in the alternative scheme proposed

by that company, and when this statement is fully understood, it includes

the proposition, which is true in actual fact, tha-t unless this site and pro-

posed works are available, the Commissioners have now exhausted their

power to license, and the existing companies have secured licenses which

will forever prevent the operations of a.ny other sufficient power develop-

ment upon the Canadian side of the Niagara River.

SECTION IT.

No argument for the Canadian Niagara. Power Company can be
founded upon paragraph 11.

It was inserted in the wisdom of the Government for its protection

against any possible lia-bility in respect of the proposed works of other

licensees up the river, so that if the supply of water were diminished, still

the Canadian Niagara Power Company should have no cla<im either against

the Government or against such other licensees. But if any substantial

interference were ca-used by subsequent licensees, which could not be rem-
edied by deepening at the point of intake, then any claim on the part of the

Canadian Niagara Power Company is not interfered with.

The section does not in any wa.y restrict the right of the Government
to grant, or of any applicant to receive a license, but it says that if the in-

terference should turn out to be substantial, and without remedy by deep-
ening, then if the Canadia-n Niagara Power Company has a claim for dam-
ages they may enforce it.

This section is relied upon by the applicants to prove :

1. That subsequent licensees were then contemplated by the Canadian
Niagara. Power Company.

2. That the Canadian Niagara Power Company were then content to

m:ike no claim agft.inst snbseouent licensees for any diminution in the sup-
plv of water which would not cause a substantial interferencp or which
could be remedied by deepening at the point of inta.ke.

3. A lowering of the level of the water was clearly intended to be
covered, beca.use the words are ''if from any cause the supply of water, etc.,

he diminished" ; and lowering the level is a cause which would diminish
the supply the reduction in the supply absolutely calls for a reduction in

the level, and this can be taken care of by deepening. And

4. If the applicants admit r- slight difference in level which can be
remedied by deepening, then this difference is not such a one as will affect
the granting of the license, for the section imposes the obligation upon the
company to deepen for its own protection.

The above grounds are submitted by counsel for the applicants.

(Signed) C. ROBINSON.
(Signed) H. H. MACRAE.
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The Hon. the Premier of Onta<rio :

Re the Application of William Mackenzie, H. M. Pellatt and Frederio

Xicholls to the Board of Commissioners of Niagara Falls Park.

Sir : I desire to call the attention of the Hon. the Premier and the

Members of the Cabinet to the following facts in connection with the re-

port of J. James P. Croes, submitted herewith.

The petition of the applicants having been filed, Mr. J. W. Langmuir
Chairman of the Board, appointed Wednesda.y, the 10th December, for the

hearing of the same, and on that date Mr. Mackenzie, Colonel Pellatt, Mr.
Nicholls and myself attended before the Commissioners—Mr. Ln<ngmuir in

the chair, Mr. Jaffray and Mr. James Wilson.

Mr. Hugh L. Cooper, hydraulic engineer for the petitioners, submitted
his p'.ans and explained the details of the proposed works, and ga^ve it as

his opinion in answer to Mr. Langmuir, that the taking of the water would
not materially reduce the level of the water a<t the intake of the Canadian
Niagara Power C(^mpany.

Mr. Langmuir then addressed Mr. Cooper, sa.ying that it might be so, but
could Mr. Cooper produce before him the first hydraulic engineer in the
United States to sa.y the same thing.

The case of the petitioners was complete at this time before the Com-
missioners, but in view of Mr. Langmuir's expressed desire for the highest

independent testimony, Mr. Cooper obtained the opinion of Mr. Croes and
offered it to Mr. Langmuir on the 18th inst.

The positions held by Mr. Croes are on record now with Mr. Wilson,
and ai-e suflfleient evidence of his standing.

I have the honor to be, sir.

Your obedient serva«nt,

H. H. MACKAE. •
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ARGUMENT OF HUGH L. COOPER, ENGINEER FOR THE APPLICANTS

In the matter of a certain application to the Lieutenant-Governor-iu-

Council of the Province of Ontario by William Mackenzie, Frederic Nich-

olls and Henrv M. Pellatt. all of the City of Toronto, in the County of York
in the said Piovince.

Mr. Hugh L. Cooper, hydraiulic engineer for the applicants above men-
tioned, availing himself of the permission given to him by the honorable
the members of the Cabinet of the Ontario Legislature, begs to submit the

following answers to the objections taken by Mr. Herschel. C.E,, on behalf

of the Canadian Niagn-ra Power Company to the works of the applicants un
the Niagara River.

The Honorable the Premier having expressed his desire to have before

him in writing the engineering reasons from the standpoint of the appli-

c;'nts why the objections taken by Mr. Herschel are not entitled to prevail,

the writer understands that he is expressly desired to confine his state-

ments to the arguments advanced by Mr. Herschel at the time of the hear-

ing before the Members of the Government.

It should not be understood, however, that a simple reply to the argu-

Jments of Mr. Herschel in themselves constitute all of the reasons why the

loca-tion proposed by the applicants should be adopted. Mr. Herschel's ob-

jections all had to do with the questions: First, of a reduction of level at

their intake; second, the great cost that will be entailed upon them as a
result of the change in this level ; third, the action of the ice.

The opening statement of ^fi'. Herschel was to the effect that the con-

struction of the temporary diverting coffer dam of the Ontario Power Com-
pany had produced a great change in the level of the water at the intake

of the Niagara Power Company, and he announces that this change in level

was so great as one foot.

In the consideration of the subject matter of this report the writer

specially desires that the report of Mr. Croes. his associate, should be first

read and understood, for the reason that the entire question of the effect

upon the Canadian Nia«gara Power Company hinges upon the kind of

works proposed by the applicants.

The report of ^fr. Croes plainly shows that the works proposed both

by the Ontario company and the applicants' company a-re neither of them
in any sense in the nature of diverting works, for the specific reason that

both over-falls in their final position are pa-rallel to the direction of the

approaching current, and because they are parallel they cannot di^ert. but

can only receive, and it will a«id your honorable body if in a consideration

of this question you will call the structures placed in the river receiving

dams, which they properly are.

The temporary construction dam whirh Mr. Herschel says changed
their level one foot, is a diverting dam in the fullest sense of the definition

offered you by Mr. Croes, and it is a. fact that the diverting dam built by
th' Ontario company and now in place, diverts from its natural course a

quantity of water more than twice as great a.s the total of the sum of waters
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involved in the power developraeuts of the Ontario company and the appli-

cants' compauv.

Mr. Herschel thinks that the reduction in level is one foot.

The writer will bring upon request to the notice of the Commission

absolute proof tha.t Mr. Herschel is in error in this statement, and that

this reduction, instead of one foot, as claimed by Mr. Herschel, has not been

six inches.

Now, then, if the coffer dam above referred to is diverting twice as much
water from its natural flowing tendency as is required by the Ontario Com-

pa-ny and the applicants' company, and the present reduction in level is

only six inches, then the greatest reduction in level that can be suggested

as possible when both of the companies above referred to are in full opera-

tion will be a reduction of level of three inches at the intake of the Cana-

dian Niagara Power Company,

A strict analysis of the conditions existing when you come to consid(.'r

that the cotfer dam above referred to is a diverting dam and entirely dis-

charges and displaces the natural flow, would suggest to a. reasoning mind
that this three inches would be more like one and a half inches.

The investigations have been made and ba-sed upon actual facts per-

taining to the particular river under consideration and results have been

found which have been dictated by undisputable ma-thematic hydraulic

formulae.

A calculation as to what the effect would be at the intake of the Can-

dian Niagara* Power Company by the subtraction of 11.200 cubic feet of

water per second, based upon standard hydraulic engineering formulae,

shows that the maximum reduction that could be expected would be three

and one-half inches, and in order to be entirely safe and that no possible

close decisions could be offered to your honorable body, this three and one-

half inches has been increased 100 per cent, and called seven inches.

The engineers of the War Department of the Ignited States Govern-

ment in their part 8 report of the year 1000. publish a^n exhaustive report

upon the flow in the Niagara River covering a term of years at the Interna-

tional Bridge and below it.

The minimum flow of the Niagara- River, as per the above report, is

10,000.01 '0 cubic feet of water per minute, and the total quantity of water

which the applicants propose to use when their entire development is com-

plete is but 7 per cent, of this vast quantity, and this ratio of 7 per cent,

should ;>hvays be borne in mind when this report is being considered.

The report above referred to shows that a reduction of 7 per cent, of

the quantity of water in the Niagara River results in a reduction of the level

of the water surface of 2 per cent., where- the percentage is applied to the

cxerage depth of the water at the point at which the measurements are

taken.

At the Canadian Niagara Power Company's intake the average depth

of water is 96 inches, and 2 per cent, of this qua.ntity would mean a reduc-
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tion in level of approximately two inches, allowing for the quantity of

water that is discharged over the American Falls.

Taking into consideration a<ll of the foregoing there can be no ques-

tioning this statement, that the maximum possible effect that can result

to the Canadian Niagara Power Compa-uy's level by the subtraction of our
quantity, namely, 11,200 cubic feet per second, cannot be a greater amount
than seven inches. a<nd it should be borne in mind that this seven inches is

fully 100 per <ent. more than the best calculations and previous measure-
ments show that it will be.

The question then comes as to what the effect will be of a reduction of

seven inches in the level of the water at the intake of the Ca.nadian Ni-

agara Power Company ?

In consideration of the question ''of water level'' in front of the Canadian
Xiagar;> Power Company's intake, it must be borne in mind that the level of

the water in front of this intake, whether any works are built a<bove the

intake or are not built, i> an exceedingly variable quantity, owing to the
directions of the winds at the head of the river, and tha.t under present con-

ditions, uninfluenced by any intakes whatsoever, the variations in the level

of the water are frequently as great as 2 1-2 feet in 24 hours.

This fsii-ture of the present existing conditions is important and should
not be lost sight of.

It should also be further borne in mind that in all hydraulic power con-

structions the machinery used is always designed to take care of large

variations in level, and tha.t turbines are provided with regulating gates
within themselves, while under the influence of the machinery employed
automatically take care of changes in level.

The maximum range of varia-tion in level that can be spoken of here,

or has been spoken of by Mr. Herschel or by ourselves, is 3 per cent, of the

total head, whereas it is a fact that fully 80 per cent, of the water powers
on the American continent have their turbines built to ta^ke care of varia-

ti">ns in level of 35 per cent., instead of 4 per cent., and no important water
power can be referred to in the T'nited States or elsewhere, where the var-

iations in level are less than 3 per cent.

The foregoing statement is exceedingly importa-nt in the consideration
of this question, and the facts stated above should be thoroughly under-
stood and remembered.

For the information of the Commission, it may be further stated that

all properly designed turbines, and including the designs of Mr. Herschel of
this particula-r plant, provide that the maximum power shall be given off

by the turbines when the turbine gate is practically seven eighths open, and
the reason that the turbines are so designed is to take care of the variations
in level and their consequent influence upon speed.

Xo water power plant can be instanced bv ^Tr. Herschel. or by any
other person, where the value and efficiency of the plant is affected or con-

trolled or restricted by variation^ in the level of 3 or 10 per cent.
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In practically all of the water power plants that are now in commis-
sion the element of a flooded sea.son as compared to a minimum period, has
nlwa^ys to be contended with, and in a majority of cases, the range between
hiali water and low water is often 50 and 60 per cent, instead of the 3 per
rent, in the ca<se under consideration.

The reason that flood waters do not influence the plant we are speak-
in.,^ of, is because the vast areas of the lakes serve as an equalizing storage
reservoir.

All of the foregoing facts point to one absolute condition existing at
^Niagara Fa<lls, namely, that the taking of water out of the Niagara Kiver
upon the plans that obtain in the construction of the Canadian Niagara
Power Company, follow conditions that cannot be paralleled elsewhere,

nnd these conditions are conditions of exceptional value.

Finally in the above it should be noted that all of the comparisons
have been made upon the ba^is that the actual conditions in level have been
made, because of the work of the applicants has been 3 per cent., whereas
this variation will be less than one-half of 1 per cent.

The contention has been mn-de that the reduction in the level would
cause necessarily a great change in the design of the works of the Canadian
Niagara Power Company. a»nd the waste of a "large heap of cut stone."

I have seen the plans of the intake of the Canadia-n Niagara Power Com-
pany, as well as the plans of their ice runner, and am familiar Mith the general

construction involved in the works of the Canadian Niagara Power Com-
pany. From such examination I a.m able to say that the depth of water
figured at the intake of the Canadian Niagara Power Company is taken a«t

15 feet, they having made excavations deepening the river at the intake

from eight to fifteen feet, in order that the velocity of the water through
their works may be reduced to a speed easier of manipulation.

Assuming that the petition of the applicants is granted, and assuming
that the Ontario Power Company a-nd the applicants' company were both
taking their maximum power, and assuming finally that the Canadian
Niaga^ra Power Company under these conditions had not made any change
in their present works, then and in that event, a reduction even of 7 inches

Cand we claim that it is only 3 1-2 inches) in the level would cause the fol-

lowing result-

The turbines of the Canadian Niagara Power Company are figured to

work upon a nominal head of 130 feet, then if this head should be reduced
7 inches, in order to supply the same amount of power at 135.4 feet head
that was originally called for at 136 feet head, we would require an in-

crease in the amount of water delivered to the turbines, which percentage

of increase would be represented by the ratio between 7 inches and 136

f<-et, which is less than one-half of 1 per cent.

In order thai the turbines might still deliver the full amount of power
as originally designed, a<nd when operating under a reduced head of 7

inche.> in order that the quantity of water might be sufficient, it would be

necessary to increase the velocitv of the water of the intake by 3 1-2 per cent.
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The demands of these above two necessities would add up less than

4 per cent., which increa-se in velocity is an amount that is imperceptible

to the eye. is incapable of practicable measurement or discovei'y with the

best measuring devices now known to the engineering profession. When
we realize that practicaly all the power plants in the United States ha.ve to

contend with differences in volume and in water levels where the ranges
of thes- differences are usually from 30 per cent, up, this proposal, even if

it involved ji- change of 4 per cent, (which we deny) prohibits criticism.

Supposing that the Canadian Niagara Power Company take the arbit-

rary position that they do not choose to indulge this four per cent.—what
is the remedy ?

Based up >n an examination of the pla.ns of this company the remedy
that will cure the proposed increase in velocity would be by deepening the

intake, a condition wliieli has been contemplated bv section 11, invoked by
^\t. Nesbitt.

Thr contention has been made that in order to provide for a change in

level great change? would ha»ve to be made in the design of the present

works, and the waste of a large amount of cut stone in the above works.
It was stated before the members of the Government that it would entail

the expenditure of a very la«rge sum of money to make the necessary changes
in the present w^orks to allow for any change whatever in the level, but

upon examination and calculation I have found and estimated tha<t the extra

expenditure, if any, which would be occasioned to the Canadian Nia.gara

Powe • T'omjiany would be as follows:

For the deepening of the intake the necessary amount that would re

qui'e to be excavated would be n.50 cubic ya.rds of lime rock, in the bed on
the intake, whicli* at ?1..50 per yard would make $975.00. Then with refer-

ence to the ice run. it is a fact that the elevation of the top of this ice

ovevfall. which i^ onl • 40 feet lonir, could be lowered to suit the new condi-

tions, by the removal of six cubic yards of ma-sonry. which at ?1.".00 per
yard would be SOO. making a total with the amount mentioned above, of

Sl.OO.T.OO to correct all the evils which are predicted by Mr. Herschel. and
which evils we deny can possibly ever exist.

It must b'^ borne in mind with reference to the masonry in this ice run
tha.t none of it is now laid, and that the alteration of the level in the intake
does not involve any interference with any masonry that is now in place

or is hereafter contemplated to be placed.

With reference to Mr. Herschel's second suggestion, that we should
have our building across the tracks within the main body of the pa-rk, we
reply that such a plan would involve the building of the same gathering
dam upon the river bed as is provided for in the present plans, for the rea-
son th;;.t in order to enable the applicants to successfully handle approach-
ing ice. and to successfully provide for permissable velocities in the neces-

sary volume of water for the operation of our plant, it will be necessary for
us to construct a gathering over-fall dam. the elevation of the top of which
is approxima-tely elevation 533. and the length of which is determined by
the two points, where this level line of elevation 533.00 intercepts the bed
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of the river, and wliere it intercepts the present bank of the Queen Victoria

Park. The above works would be necessary in any design, and by placing

our power house behind this work we obviate the necessity of burdening
the space in the body of the pa-rk with power house structures and locate

them in the position where they would cause the least possible interference

with the rights and privileges of every person interested.

It had been suggested that instead of building a gathering dam that

the bed of the river should be excavated a.nd deepened. In reply to this we
state, what must be apparent to every person, that in order to successfully

handle the ice that may be forced upon us, we must have slow velocity aud
a uniform level from the surfa-ce of which to divert the ice, and that thes^e

conditions cannot possibly be obtained except by the construction of the

works proposed.

The building of works of the kind proposed was not necessary at the

intake of the Canadian Niagara Power Compa<ny because there the surface

of the water is practically level as compred with the surface of the water
a.t ou'- intake, and the water at their intake has the necessary depth, none
of which conditions exist naturally at our site petitioned for.

With reference to the claim of Mr. Herschel that the works as pro-

posed would operate to change the quantities of ice going by the intake of

the Canadian Nia<gara Power Company, we reply as follows :

The direction of the current in the Niagara River carrying ice towards
the Canadian Niagara* Power Company's intake is formed, and its course

is fully established by natural slopes in the river bed and by contour of

the shore long before the waters of the Niagara River rea-ch any of the

works proposed by the applicants.

Therefore, ina-smuch as the works of the applicants are wholly recep-

tive, instead of diverting, the quantity of ice tha.t will come to the plant of

the applicants will be no ditTerent in any sense than would be the case

were the plant never constructed. Therefore it must be admitted that the

discharge of ice by the proposed plant of the applica-nts can be no greater

under the proposed conditions.

A casual glance at the plan map would make all of the foregoing im-

mediately appa.rent, and when we come to consider that the direction of the

currents in the Niagara River above the intake of the Canadian Niagara
Power Compa.ny is all toward the shore line just above the intake of the

Canadian Niagara Power Company, the question of a change of the action

of the ice in front of Mr. HerscheH's intake by the works proposed by the

applicants is entirely out of rea<son.

In conclusion the following facts cannot be denied by hydraulic mathe-
matics or reason :

First : Tha-t the subtraction of 11.200 cubic feet of water per second
at the site of the applicants will not appreciably reduce the level, or have
any perceptible effect u]jon the installation of the Canadian Niaga.ra Power
Company, and will not entail upon them the necessity of changing in any
particula.r whatever any part of their plans.
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Second : For the reasons above given that there can be no legitimate
reason advanced for the transfer of the power house site that they propose
to a place further within the pa.rk and on the opposite side of the street
railway tracks.

Third : Under the plans proposed, because of natural conditions that
now exist, and which cannot be interfered with by any of the works pro-
posed, there will be no cha-nge in the action of the ice at the intake of the
Canadian Niagara Power Company.

Respectfully submitted,

(Signed) HUGH L. COOPER.
Consulting Engineer, 29 Boardway, New York.

New York, December 23rd. 1002.
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OPINION OF J. JAMES K. CROES, CONSULTING ENGINEER.

To the Honorable the Picinier of the Province of Ontario and Members of

the Cabinet :

Gentlemen,—Ha.yinu been requested by the Honorable Premier to sub-

mit my reasons for the opinions expressed in my letter to John W. Lanjj;-

muir. Esq.. Chairman of the Queen Virtoria Park Commission, dated De-

cember ISth. 1902. I have the honor to say :

"First. The proposed works of the Toronto and Niagara Fa-lls Water
Power Cwniiany will not tend to divert the waters of the Xia2:ara RiveP

r way off the intake of the Canadian Niagara Powei- Company."

Walls built in the channel of a swiftly flowing stream may be of three

kinds ; diversion walls, or training walls, or obstructing walls.

A diversion wa'l nia.y be defined as one built diagonally to the course of

the stream at such an angle that the current striking it will bo deflected

from its course at an angle about equal to that at which it impinges a.gainst

the wall. After passing the wall its course will not be parallel to the walk

A trrining wall may be defined as one nearly parallel to the course of

the current, and at such an angle that the water impinging against it will

follow the course of the wall and not be deflected, but wil continue on the

same course as the wall a.fter leaving it.

An obstructing wall is one built nearly transversely to the course of

the current, so that the current is checked and broken up and divided each

way from the point of intact and in a* rapid current is heaped up against

the wall at that point.

In a very swift curient. the angular difference between a.n obstruction

wii-ll and a diversion wall at one extreme; and a diversion wall and a train-

ing wall at the other extreme, may be very slight.

In tie case now undei consideration, there is at this time a diversion

wall at the east bmndary of the Queen Victoria Park, extending down'
stream 800 feet in the form of a« coffer dam built by the Ontario Power Com-
pany.

The current at that point sets in naturally towards the receding river

bank. It is deflected by the dyke away from the shore and towards the

apex of the Horse Shoe FaJl, 3.200 feet down the stream. The extreme end
of the dyke is bent to the east for 100 feet, making it practically a train-

ing wall in the direction of the deflected current.

The natural result is seen in the diversion of water from the elbow
around Dufferin Island, where the bottom is la.id bare and the lowering of

the water level along the west shore of the river all the way down to the

Canadian Niagara Power Companv's inta<ke opposite the apex of the Horse
Shoe Fall.

This dyke is a temporary structure and when it is removed the current
will resume its normal course, a^nd the elevation all along the shore will

be restored.

At t'. e farther end of the dyke the current, the course of which has
naturally been deflected somewhat to the left, as is evidenced by the con-

formation of the shore line, will encounter the training wall of the Ontario
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Powt-r C<:>mpa«ny, 700 fiet li)ng. built on the axis of the original current and
terminated by the obstruction wall of the waste weir and gate house. The
water Howing in the channel to the left of this wall will pass, some of it

through the elbow around Dufferin Isla-nd. some will be carried off through
the conduit of the Ontario Power Company and the rest will flow over the

waste weirs and into the natural channel below Dufferin Island. That
passing to the right of the training wall will follow its natural course,

which the contour nf the adjacent shore shows to be in a direr-tion towards
the intake of the Canadian Niagara Power Compa-nv.

It must be borne in mind right here that the direction oi the currc^-nt

which shapes the shore of this, or any other, river is parallel to the genera.l

shore line. Bays and indentations cause fragmentary aberrations, but the

genera.l contour of the shore shows the true course of the current, whiih
in this case is from the point designated as 'Tempest Point" and down to

the power house of the Electric Eailway Company; a very regular curve of

about 2,700 feet radius,

A shore distanc - fr^m the shore opposite "•Tempest Point" observation
shows the course of the current to be directly towards the intake of the

Can- dian Niagara Power Company. To preserve this direction and accen-

tuate it and lessen if possible the deflection which is ai)parent in the car-

rent 400 or 500 feet from the shore to the right, and in the direction of the
Horse Shoe Fall, it is proposed by the Toronto Niagara Falls Power Com-
piny to build in the bed of the river about 400 feet from the shore a train-

ing wall some 650 feet long on the axis of the current, the upper end of the

wall boiug entirely submerged and the top of the wall level, while the b'-d

of the river falls several feet in the length of the wall. The last 200 fc't

of this wall will be built up to above the surface of the water. The water
flowing to the left of this wall will partly be diverted into the company's
wh'elpit and partly will flow over an obstructino- wall or waste weir at the
down-strenm end of the traininsr wall. The water flowing to the right will

be given a direction which will lead it directly towa.rds the intake of the
Canadian Niagara Power Ci'mpany. 1,200 feet distant.

Inasmuch a-s the walls proposed to be constructed are all west of a

straight line drawn from the east line of the Victoria Park to the intake

of the Canadian Niagara. Power Company and are so aligned as to attract

the current shoreward rather than towards the centre of the river. I am of

the opinion that these works will not tend to divert th" waters of the rivt-r

awa.y from the intake of the Canadian Niagara Power Company.

Second. "The elevation of the surface of the water at the intake of the

Canadian Niagara Power Compa-ny will not be appreciably lowered by the

subtraction from the river of 11,200 cubic feet per second at a point 1,200

feet distant."

By the term ''not appreciably" is mea.nt that the difference of elevatim
of the water at the intake under the conditions of subtraction or non-sub-

traction of the specified amount of water could not be detected by the or-

dinarv observer, and could only be determined by a long and carefully con-

ducted series of obsorvations. The conditions existing may be thus stated;

taking a straight line from the southerly shore of the river at the east limit

of Queen Victoria Pa-rk to the Canadian Niagara Power Company's intake, n

distance of about .'^.700 feet, there is to the northeast of that line a bodv of
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water 1,200 feet wide flowing towards the intake, and its surface ordinar-

ily falling in tha.t distance about forty feet. On one side of this stream
there would be a body of comparatively still water between it and the river

bank, the fall and velocity being- checked by training walls and obstruction

wa-lls. On the other side there would be a mass of swiftly flowing and tur-

bulent water moving in the same general direction. Eipples and rapids and
swirls, caused by irregularities in the river bottom, disturb the surface of

thi^se swiftly moving waters and cause surface cross-currents and fluctua-

tions of level, but the general mass of the stream we are considering moves
on towards the intake. On arriving at the intake the west side of this

strc' :in encounters the river bank through which the intake is constructed,

while the east side of it reaches a precipitous gorge, the brink of which
curves in across the stream and then down in its general direction for

about 1.000 feet, meeting there the west shore, which has curved around to

that point; down this gorge the whole mass of wa.ter is precipitated, form-

ing the Horse Shoe Fall.

At about 1,400 feet up stream from the line drawn from the intake to

the crest of the Horse Shoe, the Toronto &: Niagara Falls Power Company
propose to tn.ke from the west side of this stream a volume of water amount-
ing to 11,200 cubic feet per second. At this point the water in the centre

of the channel is several feet higher than it is along the shore. The ab-

straction of 11,200 cubic feet per second will tend to lower the water level

close to the shore and the training wall erected on the west edge of the

stream. The lowering of the wa.ter at this point will tend to produce a
cross current in the stream setting towards the west shore, so as to equal-

ize the level of the water. The direction of the line of shortest descent in

the surface of the stream will be changed so that the surface current will

flow in a more northwesterly direction tha<n before to fill up the slight de-

])ressi"n in the surface causeld by the removal of the above named amount
of water on the west side of the stream. This action will continue along

down the stream until the level of the wa.ter surface near the shore is re-

stored to its original conditon. The distance within which this action may
take place is fully a. quarter of a mile, and at the point of intake of the Cana-
dian Niagara Power Company, where the energy of this whole mass of water
in the stre: in has been exerted in producing such a condition that the

water which comes down on one side of a trinagle is checked by another
side of the triangle and precipitated over a cascade on the third side of the
trinagle. The cross section of the area, of the stream on the up stream eide

of this triauffle is adjusted by the action of the natura.l forces, so that all

the water that comes down must be precipitated over the fn.ll.

The exact shape of the upper surface of this cross section varies with

the amount of water flowing in the stream, it fluctuates every day a.nd every

hour, and it is impossible that such a slight variation as would occur from
the abstra.ction of a. very small proportion of the volume of water flowing

down this stream at a point more than a ouarter of a mile away can make
such a difference in the surface elevation of the water from crest of fall to

bank as to be appreciable by the senses.

All of which is respectfully submitted.

(Signed) J. JAMES R. TROFS.

New York. Dec. 22. 1002. Consulting Engineer.
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REJOINDER OF HT'GH L. COOPER To ARGUMENTS OF CANADIAN
NIAGARA POWER COMPANY'S ENGINEERS.

To the Premier of Ontario and the Members of the Cabinet :

On behalf of the applicants William Mackenzie. Henry M. Pella-tt and
Frederic NichoUs, I beg to present the followintr answer to the memoran-
dum of objections embodied in the letter of Clemen? Hersrhel and Cecil E.

Smith, under date of Dnr-pmber 2rtrh. all having to do with the grant of a«

power site to the applicants at or near Tempest Point.

The first assertion that the Niagara. River above and below Tempest
Point is a "series of rapids, ridges, channels, flat shoals, covered by a small

depth of water." is admitted. An examination of the site on the ground
absolutely demonstrates that the piling up effect at the intake of the Can-
adian Niagara Power Compa-nv and due to above admitted conditions, is

caused by water almrist -wholly entirely outside of the line A. B. shown on
our map.

The configuration of the banks of the Niaga.ra River at Tempest Point
is such that the water striking its bank, whether works are built there or

not. do not add to the tendency of the river to pile up in front of the intaJie

of the Canadian Nia«gara Power Company because this shore is not parallel

to the shore below. The fact that there is this great natural tendency of

the waters of the Niagara River to pile up six feet higher tha«n a level line

in front of the intake in question, is one of the strongest arguments why
the subtraction of 7 per cent, of the waters will be inax»preciable. If the
water were level opposite the intake of the Ca.nadian Niagara Power Com-
pany, the subtraction of 11.200 cubic feet per second at the proposed intake
must affect the level to a greater extent than where, as the fact is in the
present ca-se. the torrent behind is crowding the water against the bank and
in natural opposition to any redii'tion of level whatsoever. The works pro-

posed by the applicants do not in any sense tend to divert water from the
intake of the Canadian Nia-gara Power Company, on the contrary, the
drawing out of 11.200 cubir- feet per second at Tempest Point will create a
tendency of the river to flow toward the river bank above the intake of the
Ca.nadian Niagara Power Company, and this tendency will extend beyond
the limits of the line A B. and towards the eentre of the stream, and be of
value to the contestants in this case. a.s explained by Mr. Croes. In view
of the above, and bearing always in mind that the proposed works do not
divert water, the claim that a< subtraction of 7 per cent, of the water of the
river is going to result in the remaining 9?, per cent seeking a new path
toward the centre of the Horse Shoe Falls cannot prevail.

Action of Ontario Power Company Coffer Da-m.

Messrs. Hersehel and Smith overlook the far-t that this ooffer dam of

the Ontario Power Company is a diverting dam in the fullest meaning of the
words, and tha-t it diverts from its natural tendeney more than twice the
amount of water than is involved in the ultimate nef^essities of both the
Ontario Power Company and the applir-ants" company, and th^v overlook
tho fa^-t that the diverting towards the centre of the river of .oO.OOO rubir

feet of water per second is a vastly different condition than the subtraction
of 25,000 cubic feet per second through works that are receiving and not
diverting.

5 X F.
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It follows therefore that the admission by Messrs. Herschel and Smith
that if the present etl"ect of the coffei' dam of the Ontario Company is only

a reduction of ''2-3 of a foot" or 8 inches at their intake, this admission must
also carry with it the further admission that when natural conditions ii<re

restored, and the Ontario company and the applicants' compa-ny should be
both in full commission, that the maximum effect at the intake of the Can-
adian Niagara Power Company could not be more than one-half of eight

inches, or four inches. In view of the foregoing it is not understood how
Messrs. Herschel and Smith can sign so impossible a statement that ''at

the intake of the Canadian Niaga-ra Power Company the water level will be
permanently lowered by several feet."

. General Denial.

We deny absolutely that any of the works proposed by the a.pplioants

either of a permanent or temporary construction kind, can ever have any
appreciable effect upon the contestants' company, and our reasons there-

for are set forth a.bove, and in our original brief, and the statement that the
Canadian Niagnra Power Compny will be by any of our works prevented
or hindnied from the completing o*f their plant for two years or any other
period, is not correct.

We deny for reasons previously set forth that the Canadian Niagara^
Power Company is in any sense called upon by engineering necessities to

protect itself from any conditions whatsoever, that may result by th^ grant-

ing of the petition of the applicants.

We deny that we can build works ''by placing their power house back
against the bluff.'" The reason w^e can't go "against the bluff" is because :

First, we could not get by the pipes of the Ontario Power Company, neither

under them, over them, nor behind them. Second, because this plan, even
if the Ontario Power Company were out of the way would involve a need-

less expense of from $450,000 to $550,000, a.nd the plant when so built would
not be as useful as the one proposed by the applicants.

Arguments on Water Level.

The contention that "To lower the natural level of the Niagara River
one inch would inflirt serious damage,'' means that if it is a fact, then the
works in question have been most seriously mis-designed.

The river level varies from day to day from 6 inches to 36 inches, in-

fluenced by the wind at the head of the river. This level may further vary

in the future by subtraction of further waters for a deep wa-ter way canal,

by the granting of further water power rights on the American side, by the

taking out of more water at Chicago for drainage or na<vigation purposes-
all or any of which probabilities will have in their consummation a much
grea.ter influence than one inch, and the sum of them might be 18 inches.

and if this plant has been designed up to so close a point that one inch is :i

factor on one side and the wind and the possibilities above mentioned '"^n

the other, then we submit that the designers of this plant have been guilty

of oversights for which the Commissioners of the Victoria Park cannot be
held responsible. ''I ' ' ' ''
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It must be remembered that the probabilities above referred to have
always existed, and before the filinjr of the ap]>lifation of the applicants.
It is here contended that in no way is it a. possibility for the Victoria Park
Commissioners to guarantee any particular level of the water at the intake
of the Canadian Xia-gara Power Company because of the volume of the in-

fluence outside of the jurisdiction of the Park Commissioners.

Wing Dam.

We deny the necessity of the proposed wing dam at the intake of the
Canadian Niagara. Power Company, and referred to in the legal submission
section D. for reasons plainly evident in the first brief filed by the writer.

If, however, the contestants under the dominion of the same kind of

advice that designs a plant on a< margin of I inch where the total head in-

volved is 1,632 inches, desire to build a wing dam at the lower end of their

intake, such wing dam can be built without "•hurt" to the affiliated company,
the International Kiver Railway Company, but the suggestion that the ex-

pense of this useless undertaking should be ever brought to the attention
of the applicants should not prevail.

Ice.

We deny that the works we propose add to the ice quantities that are
to be contended with by the contestants. First, because the area< to be oc-

cupied by the proposed plant is so situated that even with the works not
built the tendency of the river at that point is to pile up the ice on and to-

ward the receiving bank at Tempest Point, and a.ll such ice must pass close

to the intake of the Canadian Niagara Power Company. The plan shows
tha.t. and an examination of the site shows the same thing; therefore, we do
not increase the ice that would otherwise come, because the ice so thrown
against Tempest Point would have to travel on toward the intake in ques-

tion. Second, our first discharging weir or chute for ice, discharges away
from the ba-nk, not towards the bank, and the ar-tion of our works will be

to relieve the contestants of ice instead of to oppress them.

Section 11.

Messrs. Herschel and Smith assert that in their respective experiences

they have never known of changes in level not being objected to. This is

no argument, because conditions parallel to those here existing, do not

exist elsewhere even in an approxima-te degree. Section 11 says, if the

supply of water is by any means reduced, the Canadian Niagara Power
Company may deepen. This sta.tement compels the admission that a re-

duction in level is contemplated and provided for. as otherwise you could

not reduce the quantity without artifieially choking up the intake with added

works therein, a condition impossible in these premises.

We are shown exhibit "A" and a.s to this my brief already filed dealing

with Mr. Herschel's second suggestion that the applicants should build

across the tracks, shows conclusively why any instalment which does not

include a gathering dam must be valueless, a.nd no experienced hydraulic

engineer could properly approve of the plan marked exhibit "A"' and signed
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by Mr. Smith. Furthermore, even if there were no hydraulic objections to

this plan "A" it could not be made available because the properly ap-

proved plans of the Ontario Power Company show their steel conduits pass-

ing through the centre of foreba^ and power house of the works shown on
exhibit "A."

Ko reason is offered by the Canadia.n Niagara Power Company for the

original preparation and filing of this plan.

Conclusion.

We submit the foregoing brief reply feeling assured that the first

briefs filed by Mr. Croes and the writer themselves constitute a geuera.l ans-

wer to the brief in question. We are gratified in the knowledge that the

Tarious engineering problems which are the points at issue in this case, will

receive at your hands a full a<nd impartial judgment, and we beg to assure

you of our belief that the most critical examination of the facts in this

case will result in the granting of the petition we have filed.

All of which is respectfully submitted.

(Signed) HUGH L. COOPER.
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LETTER OF COUNSEL FOR CANADIAN NIAGARA POWER COMPANY.

Toronto, December 29th, 1002.

Hon. G. W. Ross, Parliament Buildings, Toronto:

Applica.tion of the Toronto and Niagara Power Company.

Dear Sir,—Herewith we beg to send you fa) memorandum of objec-

tions by the engineeis and (b) memorandum presented upon behalf of the

Canadian Niagara Power Compa-nv. as a supplement to that of its engineers.

On the 27th inst. we wrote to Mr. Macrae, solicitor of the applicants,

the letter of which we enclose a copy, and to-day we received a letter from

Mr. Macrae refusing to comply with our request.

As we have not been given an opportunity to read the report of the

engineers of the a])plicants or the argument presented upon behalf of the

applica.nts. we are obviously at a disadvantage in replying thereto, and we

therefore beg to say that, if anything contained in the papers submitted

upon belialf of the applicants is not renlied to in our memorandum we
shall bo happy to deal with such point upon being advised by you that you

desire a reply thereto.

Certainly, we must not be held to concur in any statement in the appli-

cants' papers which we have been refused an opportunity to consider.

Respectfully yours,

(Signed) WALTER NESBITT
A. MONRO GRIER

Enclosed. of counsel for the Canadian Niagara Power Company.
27th December, 1902.

(Copy.)

H. H. Macrae, Esq., Barrister, etc., Toronto, Ont.:

My Dear Mr. Macrae.—I have communicated with Mr. Nesbitt and he

informs me that the Premier has intimated to him tha-t the engineering ar-

gument upon behalf of the applicants should be put in, so that our engineers

may be able to frame their rejoinder, and in like manner that such re-

joinder should be put in so tha-t it may be answered by your engineers.

In order that a course in keeping with the above may be followed, per-

haps you will kindly let me have the memorandum or argument by Mr.

Croes and Mr. Cooper in orderl that I may be in a position to send to you

th<^' rejoinder of Mr. Herschel and Mr. Smith. If you so desire I ca.n ask

the railway company to send you. at the same time, the argument of their

engineers.

Wishing you the compliments of the season,

Yours faithfully,

'•MONRO GRIER," Secretary.

^ Niagara FaJls, Ont., Dec. 29th, 1902.
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OPIXION OF CANADIAN NIAGARA POWER COMPANY'S
ENGINEERS.

Th^ Canadian Niagaia Power Company, Niagara Fa.lls, Ont.:

Gentlem.^n.—We beg to present the following memorandum of objec-

tions to the plans of the Toronto and Nia.gara Power Company, as shown
on a tracing presented by the Commissioners of the Queen Victoria Niagara
Falls Park, December I'Jth, 1902, at a hearing by the Government of On-
ta«rio, held at the Parliament Buildings in Toronto on that day.

The Niagara River at Tempest Point, in the Park as well as both up
stream and down stream therefrom, is a series of rapids, low water falls,

ridges, channels, flat sho.ils covered by a small depth of water, and ledges

of rock, milking a« stretch of river totally unlike an ordinary length of river

in its formation as a channel for water, and subject to effects from dis-

turbances placed in it totally unlike those that by the same causes would
be produced in the ordina.ry river.

The configuration of the river is such that the water near the shore
where the applicants' power house is proposed is some eight or nine feet

lowfr than the water in the river 700 or 800 feet distant therefrom, and at

right angles to the shore line. This inequality in the level of the wa«ter

caused by the existence of rock ledges in the river creates a unique rush of

water towards the Canadian shore a.t the intake of the Canadian Niagara
Powe- Company, the result being that the water at that point is some 5 or

6 feet higher tha.n it is in the centre of the river above the Horse Shoe
Falls. Should a still-WMter basin be constructed in the river at the point

shown on the plans filed, the level of which would be as high as or higher

than that of the water in the centre of the river, the result would be that

the main flow of the river would direct itself towa.rds the centre of the

Horse Shoe Falls, lowering the water in front of the Canadian Niagara
Power Company's intake by several feet—exactly how much it is impos-

sible to ca-lculate—but in our opinion it would be at least 3 or 4 feet. Ex-
perience has amply shown these etfects may be looked for.

At Tempest Point the water level is now, since the cribs were put in

the river, 1,800 feet up stream from Tempest Point, about 2 feet lower than
it was during the same stages of the river before the said cribs were put in

by the Ontario Power Company.

At the intake of the Canadian Niagara Power Company, 1,400 feet down
stream from Tempest Point, this same lowering of the water by the said

cribs, which are over half a mile up stream from the inta.ke, has amounted
to about tw^o-thirds of a foot.

Under the circumstances the proposed permanent structures of the

applicants' in our opinion will cause the water level of the river at the in-

take of the Canadian Niagara Power Company to be permanently lowered
by several feet, and any coffer dam to be built by the applicants will lower

th? river water levels still more at the intake of the Ca-nadian Niagara
Power Company and thus totalh' prevent the operation of the company's
works whilt' the coffer dam sta>nds. That i^ for a period of very likely two
years.
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The Canadian Xiatrara Power Company cannot now protect itself

against effects from either the temporary or perma-nent works proposed,

the works of the Canadian Xiagrara Power Company are built or contracted

for to fit the natural wa.ter levels of the Niagara River; artificial interfer-

ences with these water levels could not have been foretold either in extent

or in form. Their extent fould nr.t have been anticipated or prophesied

or estimated, nor could the works to be built have been fitted to the water

level-s of futurity, and this cannot be done even to-day.

Th.^ most tha.t could now be done would be for the Government or the

applicant? to build win^r dams out into the river from a point down stream

from the intake of the Canadian Niagara Power Company. a.nd thus restore

th*"- river water level to its natural state.

The applir-ants can build works of the same class a; those building by

the Canadian Niagara Power Company without changing the natural levels

in the Ni-^gara* River, by pladng their power house back against the bluff

oppositf' Tempest Point prallel to the river shore and about the same dis-

tanr- from the river shore as is the power house of the Canadian Niagara
Power Company.

The sensitivene=s of hydraulic works to a change of water levels is no

np-w thing. The present case is wholly of this sort. a<nd is not one of a

slight diminution of head to act on the wheels or of a slight diminution of

th^ total volume of water passing down the river. It is. to state it again,

a case where owincf to the configuration of the river bed even dista<nt struc-

tures produce unusualy great chnnges in water levels along th<- shore, and
thus inflir-t great damage to works already planned and built.

Til lower the natural level of the Niagara River one inch would inflict

serious damage on the operation of the works of the Canadian Niagara
Power Company, and the lowering of sueh level by a foot or more would
so affect the operation of that company's works that the wing dam a-bove

referred to would become an absolute necessity.

During the terms of our respective experiences in water power construc-

tion we have never known a case where an a<ttempt to change the natural

water levels of a stream in any such manner as here has been suggested

has been allowed a^gainst the protest of others having rights in the premises.

A harmful effect of the applicants" works will be the taking of ice from

the river, which otherwise would pass on down stream and outside of the

intake of the Canadian Nia-gara P"wer Company and the throwing of it

again into the river along the shore, and in the line of the Canadian Niagara*

Power Company's intake, but if the applicants' works a-re built inland as

suggested above the applicants can run their ice into their channel as is

now done in other plants.

Section 11 r,f an agreement between the Commissioners *nd the Can-

adian Niagara Power Company has been alluded to. This section treats

of remedies against a* diminution of the sujiply ot water at the point of

intake and not with lowering of the water level of the river. The remedy

op n to the Canadian Niagara Power Company under this section is a

''d'epening a-t said point of intake." a course that would not remedy the
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artificially produced water levels in the river in the sli.shtest though pos-
sibly affect in helpinoj to restore the volume of water. The remedy contem-
plated by the section, therefore, is of no avail against the injury which the
-''orks of the applicants as at present proposed would inflict.

Respectfully submitted,

(Signed) CLEMENS HERSCHEL,
Consulting Hydraulic Engineer.

(Signed) CECIL B. SMITH,
Resident Engineer.
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RE APPLICATION OF THE TORONTO & NIAOARA POWER GO.

Memorandum piesented upon behalf of the Canadian Niagara Power Co.

A.

1. This matter comes before the GoTernment a.s an entirely open mat-

ter. The Commissioners always maintain that, as a body, they do not pass

upon expert engineering questions. Now that the Commissioners have

learned that the gentlemen, whose judgment they relied upon, represents

the applicants—one of the parties to the present controversy—they will re-

tire as of course from the position that the point at issue is concluded so

far as they are concerned. It is not the practice of our tribunals to base

a judgment upon the ex parte statements of one side in a contesta.tion. Tlie

matter is therefore an open one.

2. The Canadian Niagara Power Company is not seeking to prevent the

Toronto and Niagara Power Company from getting the right to develop

power or. in other words, to prevent competition, but it is seeking to pro-

tect itself from physical damage.

B.

1. The Canadian Niagara Power Company obtained its charter in 1892.

It has paid in rentals, up to date, the sum of f215.000. It has obeyed con-

sistently the Commisioners' directions as to its works, whether in respect

of location or otherwise, and is in its present position of vulnerability with

reference to physical hurt by reason of such obedience.

2. In law, the Commissioners are in a fiduciary position towards the

Canadian Niagara Power Company, and in law and in equity that companv
looks to them and also to the Government to see that it is protected.

Apart from the provisions of section 11 of the agreement of loth July,

1899 ("which section wil be dealt with below), the Commissioners are in duty

bound to see that they do not impair the value of their grant to the Cana^

dian Niagara Power Company. The like duty rests upon the Government.

3. Therefore if to grant the present request would hurt physically the

development of the Canadian Niagara Power Company the request must be

refused.

4. If it be said that it is impossible to demonstrate that the proposed

development would or would not hurt physically the development of the

Canadian Niagara Power Company, the duty of the Commissioners and the

Government is clear. Reputable experts for the Canadian Niagara Power

Company assert so strongly that hurt would follow that a reasonable doubt

must be held to exist and any reasonable doubt must be resolved in favor

of the Canadian Niagara Power Company.

This is not the case of a controversy between two parties as to the

construction of rights already granted, but it is an application upon the

part of one s"^ eking for privileges which (upon the assumption of there be-

ing a doubt) may or may not do injury to another, who has received cer-

tain rights, for which he has duly paid. It is not a case where the question
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cau be tested physically, becn.use if the view of the party who has paid for

and has received the rights is correct, the grantiii<> of the privileges asked
for by the one who has no rights, up to the present, would irremediallv
damage the party who has paid for and has already received rights in the
premises.

5. The proposition contained in the next preceding paragraph would be
sound, even if alternative methods were not open to the a«pplicants, but in

view of the fact that at least one alternative method of development is

open to the applicants, the plea of the Canadip'O Niagara Power Company
must be listened to by any tribunal, which desires to deal justly between
the parties. The Canadian Niaga«ra Power Company not only points to an
alternative method of development, but hands to the Government and the
Commissioners a plan (exhibit "A" to this memorandum), which has been in

existence in the exa.ct condition in which it is at present, ever since the

month of July. 1902. If the Canadian Niagara Power Company were to

start to d*^velop to-day near the proposed site of the works of the appli-

cants, the method of development to be followed would be that indica«ted in

the attached plan, which was made without reference to any possible ap-

plication by the Toronto and Niagara. Power Company and at a time when
it was confidently thought that the applicants, instead of developing power
themselves, would take power from the Canadian Nia.gara Power Company.
No bett^'r evidence of the good faith of the Canadian Niagara Power Com-
pany, in the suggestion of an a<lternative method, could, by any possibility,

b(- obtained.

6. To sum up, it is abundantly clear, tha.t the present application should

not be granted, but that the Toronto and Niaga4ra Power Company should

be asked to develop along lines which would not hurt physically the develop-

ment of the Canadian Niagara Power Compa.ny, which is already in an ad-

vanced stage, and upon which larsre sums have been spent and still larger

sums contracted to be spent, in reliance upon the good faith of the Govern-

ment of Ontario and the Commissioners of the Queen Victoria Niagara
Falls Park.

C.

Reference hns been had to section 11 of the agreement of 15th July,

1899, which reads as follows :

"11. It is further agreed that if from any cause the supply of water a«t

the point of intake as by these presents defined be diminished, the com-

pnny sha.ll have no claim or right of action against the Commissioners, but

may deepen such point of intake to such extent as to restore the supply of

water to the vi>lume or quantity necessary for the purpose of the company,
and that the granting or licensing of rights to the company by these pre-

sents or the agreement of the seventh da-y of April, 1892, as hereby extend-

ed, shall not give the company any right of action against the Commis-
sioners, nor give to the company any right of action against other licensees

or grantees of the Commissioners in respect of any diminution not substan-

tially interfering with the supply necessary for the .company, nor so long

as such necessary supply can be obtained by means of deepening at said

points of intake."

1. Afi pointed out more fully below this section does not relate at all

to such a hurt as is complained of by the Canadian Niagara Power Com-
pany, namely, a lowering of the wa.ter level, but assuming for the moment
that it does relate to such a hurt the following consideration is pointed out:
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If the section is not wide enough to protect the Canadian Niagara
Power Compa>n\, in case its intake is in fact interfered with, then the Gov-
ernment and the Commissioners in the carrying out of the trust reposed in

them in respect of the Canadian Niagara Power Company as a purchaser
of rights from them, are bound to see tha.t no rights are granted which
are calculated to interfere with the supply necessary for the Canadian Niag-
ara Power Company since lupon the hypothesis of this present para.graph)
the Canadian Niagara Power Company would have no recourse, in the event
of hurt being suffered. In other words, the more it is insisted upon that
th-- Ca^nadian Niagara Power Company is not given any remedy for dam-
age inadvertently caused to it. the more emphatically does it become the
doty of the Government and Commissioners to protect the Canadian Ni-

agara Power Company in advance by refusing to grant privileges which
might hurt its development.

2. The above section 11 does not relate to a lowering of the water level,

which is the hurt comi)lained of by the Engineer of the Canadian Niagara
Pt»wei- Company. The hurt contemplated by the section is merely a diminu-
tion in the volume or quantity of the supply. This is not objectionable if the
water is not taken by obstructions placed in the river which substantially

lower the water level. The language of the section when dea.ling with the
hurt itself makes this point clear. It is made still clearer when we turn to

the remedy suggested : ''deepening at said point of intake". That remedy
might b' effectual to restore the volume of water but'ha«s nothing to do with
the restoration of the water level. The water level changed to the detri-

ment of the Canadian Niagara Power Company would remadn so changed,
and the harm done to the Canadian Niaga-ra Power Company would remain
unrediessed.

Keferring to that portion of the Engineers' memorandum which deals

with the question of remedy it is obvious that if the applicants are permit-
ted by thi- Gnvernment to erect the proposed works in spite of the protest
of the Canadian Niauara Power Company the construction of a wing dam at a

point down stream from the intake of the Canadian Niaga<ra Power Company
must form a portion of the works to be constructed by the applicants and
tha-t the Canadian Niagara Power Company must be indemnified by the appli-

cants against any claim for damages suffered by the International Eailway
Company or others by reason of the construction of such wing da«m.

(Signed) WALLACE NESBITT,

A. MORNO GRIER.

Of Counsel for Canadian Niagara Power Company.

29th December, 1902.
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Niagara FaJls. Ont., January 5th, 1903.

The Honorable Geo. W. Ross, Parliament Buildings, Toronto.

Dear Sir,—We have nmv the honor to present to tou a memorandum con-

taining the observations of our Engineers bj wa<y of reply to the briefs of the

Engineers of the applicants.

In submitting this memorandum, permit us to point out that the briefs

presented upon behalf of tlie applicants, so far from lesseninj; our fears for

the safety and well-being of our work? have served to iucrea.se them.

We beg to emphasize the fact that, in the deplorable event of the request

of the applicants being granted, there will arise the necessity to endeavor
to protect our development, and Ave sha-ll desire to lay before you the safe-

guards which in addition to those adverted to by our Engineers, would be

necessary in such effort to protect our works.

It has been stated that the Government purpose invoking the aid of

independent experts. If such a statement is correct, we wish to say that

our Engineers a.re entirely at the service of the Government and their

experts, to furnish plans or information or to aid in any other way which
may be desired.

We have the honor to be.

Your obedient servants,

CANADIAN NIAGARA POWER COMPANY.

(Signed) W. H. BEATTY,

(Signed) W B. EANKINE,
Vice-President.
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REJOINDER OF ENGIXEERS OF CA]S\VDIAN NIAGARA POWER
COMPANY TO ARGUMENTS OF ENGINEERS FOR

THE APPLICANTS.

Niagara Falls, Ont.. Janiuwy 3rd. 1903.

Canadian Niaga-ra Power Company, Niagara Falls. Ontario :

Gentlemen,—Since sending to you our report of December 29th, 190^,

containing our objections to the plans of The Toronto & Niagara Power
Conipa«ny, we have been allowed an opportunity to read the briefs of Messrs.

J. James R. Croes and Hugh L. Cooper, Consulting Engineers of the appli-

cants, and we beg to submit respectfully, for transmission to the Premier, the

following observations by way of reply :

1. ^^H call attention to the fact that the illustrations a.nd arguments
in the briefs of Messrs. Croes and Cooper are based upon theories in regard

to the Niagara River which, however applica.ble to streams of ordinary char-

acter, do not apply to this river at the points under consideration. At these

points, this river is not an ordinary stream-flow channel, one permitting the

free interchange of water and a. full and complete re-adjustment of water

levels throughout its length and breadth. For this reason their illustra-

tions and arguments should be disregarded.

(a) Personal observation and actua.l experiment show the error of the

statements that the water now flows directly towards the intake of the Can-

adian Nia.gara Power Company and that it will be drawn in that direction

by the proposed wing dam of the attplicants. One of the statements of ^fr.

Croes in this regard is correct—"That the direction of the current which

shapes the shore of this. .. .river is parallel to the general shore line." and
that the deflection which is apparent is in the direction of the Horse-

shoe Fa.11." During the construction of the Ontario Power Company's
cofferdnm. a section of crib, which broke away and floated downstream. wa«s

carried over the Horseshoe Fall near the centre, without approaching the

intake of the Canadian Niagara Power Company. This result demonstrates

the incorrectness of the statement in Mr. Croes' report tha.t "observation

shows the course of the current to be directly towards the intake of the

Canadian Niagara Power Company." a.nd justifies his other statement that

the current is in the direction of the centre of the Horseshoe Fall.

(b) A calculation which must be disregarded is that of Mr. Cooper when
he speaks of "what the effect would be at the intake of the Canadian Nia-

gara Power Company bv the subtraction of 11,200 cubic feet of water per

second based upon standard hydraulic engineering formulae." It is evident

that a "standa.rd hydraulic" formula cannot be applied properly to a length

of river so unlike a "standard hydraulic" river as the rapids and series of

cataracts here under ex;i-mination. For instance, assume a ridge of rock

parallel to the shore and distant 2-50 feet from it and an average depth of

water between it and the shore of five feet—a. not inapt or unfair descrip-

tion of the existing conditions—and we have the subtraction of 11.200 cubic

feet per second exhausting the whole flow of the river between the ridge and
the shore.

(c) The computation following the statement that the Engineers of the

War Department of the United States ha.ve reported the minimum dis-

charge of the Niagara River to be in the vicinity of 167.000 cubic feet per

second, leads to another erroneous conclusion: the rules formulated by the
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United States' Engineers having been based upon observa.tions made at the

deep water portion of the river under the International Bridge near Buf-

falo, and not at points where the discharge of the river is in the form of

turbulent rapids.

(d) Another erroneous conclusion is the one based upon the a<ssumption

that "i!'t the Canadian Niagara Power Company's intake the average depth
of water is 96 inches," because the river between Goat Island and the Can-

ada shore is composed of a number of channels and shoals a.nd rapids, and
the average of their aggregate cross-section has no such bearing or weight

as ha«s been given to it in the briefs and, even if accurately guessed at, is of

no use whatsoever in the present examination,

2. In the arguments of Messrs. Croes and Cooper, it is suggested that

the effect of the proposed works will be to lessen rather than to increase what-
ever deflection of the current towards the centre of the river ma-y exist at

the present time. Obviously, the proposed construction, by means of the

piling up of the water inside the intake, will create a marked deflection

towaids the centre of the river. The absolute disregard by Messrs. Croes

and Cooper of any considera.tion of this piling up of the water destroys the

validity of their conclusion on this point. A notable instance of this dis-

regard is to be found in Mr. Croes' statement that the "abstraction of

11,200 cubic feet per second will tend to lower the water level close to the

si' ore." This entirely ignores the fact that the wing da.m to be constructed

is designed to raise the level of the water some twelve feet at the down-

stream end, so that there will be no lowering by any such abstraction of

water as is referred to.

3. Messrs. Crocs a.nd Cooper have omitted apparently any consideration

of the injurious effect upon inta«kes of water downstream from the proposed

works of their company by reason of the temporary cofferdams to be con-

structed by the applicants for the purpose of building their permanent works.

4. Messrs. Croes and Cooper assert that the intake of the Canadian
Niagara Power Company is a good intake in itself and better tha.n the intakes

of other power developments elsewhere in respect of the limited ra.nge of head

water levels. It is true that these works have been built with proper pro-

vision for the normal range of variation on this river, but not with a view

to the allowance above the intake of structures in the river which produce

still water pond effects and totally disturb and derange the natural condi-

tions. The comparison should be with a«ll regulated power plants where,

by means of head gates, the water levels in the canal are so controlled that in

the oreration of the plant the head water level is not a.llowed to vary ov^t

one inch.

5. The evil resulting from the diversion of water by the proposed

obstructions of the applicants is an evil which is calculated to increase

rather than to diminish as time goes on. This calculation is batsed upon the fact

that the breaking away of the Falls at or about their centre is tending con-

stantly to deepen the channel thereabouts, the deepening of which increases

the d ffirulty of biinging water back to the shore line when once it has been

diverted into the centre channel.

We confirm, therefore, the views expressed in our report to you of 29th

December, and advise you. in the interests of your investment and the opera-

tion of your plant, to resist to the utmost the granting of the right to con-

struct the applicants' works as at present designed.
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If, in spite of the very grave and serious objections which ha.ve boon

pointed out, the request of the applicants should be granted, we feel it our

duty to impress upon you the absolute necessity of insisting upon the con-

struction for your company of the wing dam indicated in our former report,

for th(- purpose of lessening, so far as may be, the dama-ge which is certain

to be done to your water levels and to your whole plant and property by the

construction of the projected works of the applicants.

Kespectfully submitted.

(Signed) CLEMENS HERSCHEL,
Consulting Hydraulic Engineer,

M. Inst. C.E. M. Sm. Soc. C.E.

(Signed) CECIL B. SMITH,
Resident Engineer,

Ma E. M. Can. Soc. C.E.
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ARGTMENTS AND OPINIONS SUBMITTED BY THE INTERNATIONAL
RAILWAY CO.

Toi'outo, Ja.nuary 5th, 1903.

Hon. G. W. Ross, Pa.rliament Buildings, Toronto.

Dear Sir,—I have the honor to submit the report of Mr. John Kennedy
and Mr, P. A. Peterson, of Montreal, who have been retained by the Interua-

lional Railway to give their opinion as to whether the proposed works of the

Toronto & Nia-gara Power Company will lower the level of the river at the

point where the railway company takes water.

In submitting this report I call attention to the following statement

contained in the memorandum of the Engineers of the Canadian Nia-gara

Power Company dated 20tli December, 1902 :

"To lower the natural level of the Niagara River one inch would inflict

serious dama<ge on the operation of the works of the Canadian Niagara Power
Company, and the lowering of such level by a foot or more would so affect

the operation of that company's works that the wing dam above referred

to would become an absolute necessity."

Any lowering of the water level at the intake of the Canadian Niagara
Power Company will affect injuriously to an intensified degree the intake of

the railway com]tany as users of the water at a point downstream from the

intake of the Canadian Niagara Power Company, and everyone can appreciate

how seri"us a< matter the lowering of the water level at the intake of the rail-

way company to the extent of six inches would be, when it is borne in mind
that the ''head" of that company is only, say. one-third of that of the Can-

adian Niagara Power Company.

Th^^ Interntional Railway Company adopts, mutatis mutandis, the obser-

vations and conclusions contained in the several memoranda presented up to

this date upon behalf of the Canadian Niagara Power Company.

Should the Government ovei-ride the objections which are raised and

allow the application, this company desires to have then the opportunity to

point out the protection which in its judgment would be absolutely neces-

sary to mitigate, if possible, the harm done to it.

Yours faithfully,

(Signed) THOS. GIBBS r^LA^'KSTOCK,

Of Counsel for The International Railway Co.

Montreal, Que.. January 2nd, 1903.

To The International Railway Company, Nia-gara Falls, Ont.:

Messrs.—We are desired by you to give a<n opinion as to whether or not

the works proposed to be built by the Toronto and Niagara Falls Power
Company for tnking water from the Canadian side of the Niaga.ra River a

short distance above the Niagara Falls, will lower the level of the river at the

points where the Inteinational Railway Company now takes wa.ter from the

river for developing power, and where the Canadian Niagara Power Com-

pany is now making a headrace to take water for developing power at its

adjoining works under construction.
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We understand from plans and information furnished us by vour repre-

sentatives :

—

1. The Toronto and Niagara Power Company (hereinafter called

the Toronto Company; proposes to draw water from the Niagara River at

Tempest Point about 2,400 feet a.bove the brink of the Falls, to the extent
of about 11,200 cubic feet per second.

2. That the Toronto Company proposes to take the water from the river

by means of a wing dam which will be built out from .shore just below Tem-
pest Point, a distanee of about 400 feet, and thence upstrea-m in the direc-

tion of the outei- end of the r)nT;iiio Power Company's new coffeidam. a dis-

tance of about 650 feet, where it will terminate at a dista-nce of about 600

feet from the adJK-ent shore line. It is proposed that the upjier half of the
wing dam would be of surh height a.s to hold the water in the space
enclosed by it at about 13 feet above its present natural level, and that the
lower half of the dam is to be about two feet lower so as to allow an over-

flow of water and suffirient to carry away the floating ire whir-li may enter

at the upper end of the dam.

3. At the lower end of the space enclosed by the wing dam and about
the present shore line, the Toronto Compa-ny proposes to place its power
house, and to supply it with water caught by the wing dam.

• 4. The lower end of the Toronto Company's proposed wing dam will be
about 1,250 feet dist;mt from the centre of the headrace being constructed
by the Canadian Niagara Power Company (hereinafter called the Niaga.ra
Company) and a-bout 2,300 feet from the headrace of the International Rail-

way Company (hereafter called the Railwa.y Company.)

We have examined the shore line and strength and direction of the cur-

rents of the rapids in the vicinity of the works in question, and the effects of

the Ontario Power Company's temporary dam alrea-dy built about 2.200 feet

above Tempest Point, and after carefully considering the whole question we
are of opinion tha-t the effer-t of the proposed wing dam of the Toronto Com-
pany would be to lower the surface of the river about a foot at the intake
being constructed by the Niagara Compa.ny. and about half as much at the
existing intake of the Railway Company.

Yours respectfully,

(Signed) JOHN KENNEDY. ^L Inst. C.E.

(Signed) P. A. PETERSON, M. Inst. C.E.

6 X. F.
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REPLY OF HUGH L. COOPER TO RAILWAY COMPANY'S ENGINEERS

J. W. Langmuir, Esq., Chairman of the Commissioners,

Queen Victoria Niagara Falls Park.

Dear Sir,—I have read the report of Messrs. Kennedy a.nd Peterson on
behalf of the International Railway and dated January 2nd, 1903, a.nd

enclosed to you by ]Mr. T. G. Blackstock, counsel for that company.

This report conta-ins no new engineering feature and the statement
therein regarding the level being changed ''about a foot" has been answered
in previous briefs. I beg to remind the Commissioners that although it is

proved in my brief that this reduction in level cannot be greater than three

and a half inches we based our arguments on a supposed reduction of seven
inches and demonstrated that such a difference was inappreciable in results.

,The above seven inches a<nd the "about one foot"' of Messrs. Kennedy and
Peterson contain no differences thn-t can be used as a basis of an argument.

This report says the reduction of level in front of the International Railway
Company's intake will be about six inches. We deny that this will be six

inches and assert thti.t while it may be as much as two inches, that any
reduction such as contemplated by the building of the applicants' works
should have been anticipated in the designing of the Railway Company's
works. This principle and the reasons therefor are both fully set down in

former briefs and need not be here repeated.

Respectfully submitted,

(Signed) HUGH L. COOPER.

Toronro, January 7th. 1903.



m02 OF QUEEN VICTORIA NIAGARA FALLS PARK. 83

LETTEE OF PARK SUPERIXTEXDENT SUBMITTING ARGUMENTS
FOR CONSIDERATION OF EXPERT ENGINEERS.

Niaga.ra Falls, January 7th, 1903.

Isham Randolph. Esq.. C.E., Chief Engineer. Sanitary District of Chicago,

Chicago, 111.

Dear Sir,—I am directed by the Chairman of Commisisoners for the

Queen Victoria Niagara Falls Park to submit to you the following opinions

and memoranda in respect to an a>pplication made by Messrs. Mackenzie, Pel-

latt and Nicholls, of Toronto, for a water power privilege on the Niagara
River near Teni] es: Point within the Pa<rk, viz.

(1) (a) Aipplication of Messrs. Mackenzie. Pellatt and Nicholls. together

with plans submitted by them.

(b) The written statement made by Messrs. Robinson and ^lacrae and
their Hydraulic Engineers. Messrs. Cooper and Croes.

(c) The rejoinder of Mr. Hugh L. Cooper to the written statement of

the Solicitors and Engineers of the Canadian Niaga.ra Power Company.

(2) (a) The written statements of the Solicitors and Engineers of the

Canadian Niaga.ra Power Company and the plan accompanying the same.

(b) Their rejoinder to the written statements of the Solicitors and
Engineers of the applicants.

(3) (a) The written statements of the Officials a.nd Hydraulic Engineers
fMessrs. Kennedy and Peterson) of the International Railway Company.

(h) The rejoinder of ^fr. Hugh L. Cooper thereto.

And to request that you will examine into the severa.l questions invol-

ved, and furnish the Chairman with your views in respect to the engineering

features which are referred to at the earliest moment consistent with a

proper investigation.

The principal questions at issue are :

fa) Will the works projected by the applicants. Messrs. Mackenzie, Pel-

latt and Nicholls. tend to divert the wa.ters of the river from the intakes of

the Canadian X'iagara Power Company and tlie International Railway- Com-
pany ?

(b) To what extent, if any, will the withdrawal of the amount of water
proposed, viz.. 11.200 cubic feet per second, lower the water surface at the

intakes of these two compa.nies ?

You will also be good enough to furnish the Chairman with any obser-

vations you mny deem essential to the considera^tion of the subject by the

Commissioners and the Government.

I am, sir. yours very truly,
^^

(Signed) JAMES WILSON, Superintendent.

Note. A duplicate of this letter was sent to Robt. C. Douglas, C.E.,

Hydraulic Engineer, Department of Railwa.y and Canals, Ottawa. J.W.
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REPORT OF ISHAM RANDOLPH, C.E.

Chica.go, January 12, 1903.

Hon. J. W. Langmuii'/Chiiirmau Queen \'ictoiia Park Commission,

Toronto, Canada :

Dear Sir,—In compliance with the request contained in yours of Dec.

30, 1902, I left Chicago on Monday evening the 5th inst. for Niagara, whei-e

I arrived at the office of j^our Commission on the morning of the 6th. Mr.
Wilson at once proceeded to place in my hands such da.ta as he had, and to

procure, for the jo nt use of Mr. Robert Douglas and myself, as far as lay

in his power, such additional data, as we deemed essential to a proper under-

standing of the grave questions submitted to us. He was able to secure

the services of the engineers employed by the Ontario Power Co., and the

Canadian Nia<gara Power Company, respectively, to note and determine
instrumentally the courses taken by certain barrels, nine in number, which he
caused to be cast off, three from the end of the Ontario Power Compa.uy's
cofl'erdam and six above the rapids. These barrel floats we watched with pa.r-

ticular interest, as they afforded the only a.pproximate idea, from actual obser-

vation, of the courses of the currents through the rapids. These observa-

tions and da.ta derived from published reports of the flow measurements of

the Niagara River made by the United States engineers, which gave corres-

ponding stages of La.ke Erie. The report of the New York Niagara T*ark

Comm'ssioners for the year 1894; information derived from the engineers of

the American Niagara Falls Power Company, The Canadian Niagara Falls

Power Company; and the Ontario Power Company, coupled with visual obser-

vations t k n fr m every available ])oint of vantage overlooking the reach

of the river involved in the controversy now pending, relative to the plans of

the Toronto & Niagara Falls PoAver Company cover all of the knowledge
that I have been a-ble to avail myself of in reaching the conclusions at which
I ha^e a-rvived. It ?eems entirely proper for me to state here that I have never
before been called upm to reach conclusions u such grave engineering nues-

tions upon so meagre a basis of fact. To sta.rt out with the question the vol-

um-' of flow in the Niagara River seems conclusively settled bv the work of
th" 'engineers of the Ignited States Engineer Corps, for that i'e:ich of the river

between the Interna.tional Bridge and the mouth of the Chippewa River; the

increment from which river being unknown, is not considered in wha-t is

hereaftei' said about volumes of flow. We find in the report of the Secretary

of War for 1900, on page 5360, that the lowest lake level was 570.25 on Nov-
ember 23. 1899, and the corresponding discharge was 165.3tt> cubli- feet per
second. That the highest lake level was 573.12, on June 29, 1900, with
a corresponding discharge of 231.3.50 cubic feet p^r second. ;ind on
1 ago 5,361. the mej^n lake level is given as i'j'^2.F.(\, and the
discharg^^ as 222.400 cubic fe?t per second. From the eleventh Annua-I
Report (1894) of the Commisisoners of the New York Niagara Park Rf'ser-

vation, I learned th^t the capa.rity of the Aimerican Niagara Falls Power
Company's tunnel is 516,000 cubic feet per minute (8600 cubic feet per second),
that the Niagara Falls Hydrji-ulic Company's open channel then had a flow-

age capacity of 231,000 cubic feet per minute (3,850 cubic feet per second),
and that it was being enlarged to accommodate a flow of 462,000 cubic feet per
minut > (7,700 cubic feet per s'l^rond). This report claiiTis for (he .Vmerican
channel, east of Goat Isl-md, 20 to 25 per cent, of the total discharge of the
river. As f?.<?-ainst this last cla'm, Mr. Wilson gives as his .iudgment. that
the chinnel in question curies but 10 per cent, of the total iflow. I incline
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to Mr. Wilson's belief, but for use in this discussion shall use 15 per cent,

as the quota for the American C'hn.nnel. It also seems proper to use the

minimum volume of discharge for our cnmputii.tions. This minimum volume
being 165,340 cubic feet, we shall have, after making deduction for the Am.eri-

can Channel, 24.800 cubic feet, for the American Niaga-ra Falls Power Com-
pany, 8.600 cubic feet: for the Niagara Falls Hydraulic Company, 7,700 cubic

feei : aggregatini:- 41.1 OD cubic feet, available for the Cana'dio.n I'hannel

124,240 cubic feet per second. The element of conjecture in these results can-

not be eliminated, however. I have read carefully the application of the

Toronto & Niagara Fa IN Power Company, the protests of the Canadian
Niagara* Falls Power Company, with arguments advanced in support thereof;

the arguments in rebuttal presented by Messrs. Cooper and Croe*?, and also

th- protest of the International Railway Company, with the assertions sub-

mitted in support thereof by Messrs. Kennedy and Peterson.

From all of the admissions of the protesting company, backed by my
interpretation of the contract existing between themselves a-nd your Honor-

able Commission, I assume that there is. and can be. no objection to the

ab<tra<ction of the volume of flow asked for by the Toronto Power Company,
namely, 11.200 cubic feet per second; and hence tha-t the only basis for pro-

test by the Canadian Niagara Company, must be sought in the form of works
proposed by the Toronto Company. The outline of these works is well

shown upon the map submitted by that company, a-nd their S'ope and method
is cif-arly des' ril ed in the written discussion bv ^fr. Hugh L. Cooper, their

engineer. Hence the question to which I must address myse'f is a very

giave one of tho effect of these works, as designed, upon the eflicieucv of

the Canadian Power Company's works a-s now designed and in process of

construction.

In taking up the ar}.uments of Mr. Hugh L. Cooper, we find that he is

both resourceful and aggressive, and has a» f' rceful way of presenting hi^

case. I cannot, however, acquiesre in his view that the hydrauMc elements
of this stretch of the Niagara River can be computed by any known hydrvilic
formula. This is manifest when we are faced with the following fa<'ts :

Distance —Z, is derterminable.
The quantity of water —Q, is conjectural.
The slope —S, is chaotic.
The velocity —V. is inconstant.

Tie prea of cross section—a, is unknown, and unknowable, and with-
out knowing th- t the hydraulic radius—r. cannot be determined.

Coefficient of loughness—n, is composite, and hence C. coefficient of jnean
velocity, cannot be computed.

Mr. Croes presents certain axiomatic statements covering various forms
of dams and a. comprehensive description of the lay of that reach of rapids
comirg within the scope of the three several power plants, proposed, and in
process of construciion.

OVservation- <n Flow.

To state that in flowing streams the natura.l direction of cunent. unob-
structed, is along straight lines, is a fact only to be qualified by the further
statement that the tlow is on the line of least resistance, is onlv assertins
a truism known to a-ll who have occasion to observe the

'

habits of
strrams. It is further true that where a stream departs from a straight
line, the water is higher on the concave bank than it is on the inner, or con-
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vex, bank; this difference is scarcely to be detected where velocities are low,

but under high velocities the piling up on the concave shore becomes a

marked effect. Between the south end of Queen Victoria Park and the

chasm which makes the cata.ract, the shore curves to the right (or cast)

through, probably. 80 degrees of centra.l angle, and the onrush of the cur-

rent, with inconstant velocities varying between S and IT feet per second,

] tiles the water up on the coneave shore to a considerable height. The
effect of this has been to erode the deepest cha-nnel on the westerly side of

the centre of the stream. So markedly is this true, that to wade out from
the easterly shore at Terrapin Point, just above the Fa.lls, for a distance of

se\eral hundred feet, does not seem to me to be a venture^ fraught with

much peril; whereas on the opposite shore, even to fall off the ba-nk would
mean almost suie destruction for the unfortunate who did so. The build-

inc: of Th^ cofferdam by the Onta-rio Power Company, as shown upon the

ma.ps on file with your Honorable Commission, has served to shut off all

of the water which formerly flowed around Dufferin Islands and to lay bare

all of the area, lying between it and the shore and a line drawn from the

downstream end of the cofferdam to a point about 400 feet southerly from
thr' south end of the Suspension- Bridge crossing the north diannel around
Dufferin Island. Xotwithstanding thi? radical diversion of an 'mniense

volume of flow from its normal course, the pitch toward the west shore is so

tremendous that the wa-ter against the crib on Tempest Point (as indicated

by wa-ter mark on the timbers of the crib), is scarcely two feet lower now
thnn it wa>* before the diversicn took place and the readings on gua.ge No. 4,

which is about ^oO feet noi th'^rly from Tempest Point, and 450 feet south
of the southerly end of the Canadian Niagara Falls Power Company's crib,

taken before the building of the cofferdam, a.nd regularly since, s;how an aver-

age reduction of level for corresponding sta.ges of water, as determined by the

reading-5 on guage No. 1 at Chippewa, based on monthly means, of about
65-100 of 1 foot. Hence, it seems rea.sonable to believe that the change of

level at the intake of the Canadian Niaga-ra Falls Company, r.OO feet lower

downstream, will be nea.rly what it was before the building of the coffer-

dam by the Ontario Comj>any. Stra-ngely enough, there is no positive infor-

mation to support or rebut this assumption.

The charted courses of the several barrels cast off at varying distan-

ces from the shore on January 6th, for the purpose of gaining information

as to trend of currents, has a strong bea.ring on the questions at issue, as

they afford the largest amount of knowledge upon this subject which is now
availa-ble. Prior to the buildinc of the Ontario Company's cofferdam, that

company caused five (5) ba-rrels to be cast off from a trestle which it had con-

structed nea^r the Southern limits of the Park domain. The courses taken

by these barrels are shown upon the chart, and it is a signifi'-ant fact tba.t the

three barrels cast off from the end of the cotferda-m on the 6th insr. were
driven shoreward until they nearly reached the path of the previou:? larrels,

which path they thereafter followed substa-ntially. The barrels cast f.ff in

the upper river (numbered consecutively from the first one cast off from
the cofferdam), showed the following results :

No. Crossed line of Passed Canadian Niagara
upper reef. Falls cofferdam.

4. 270 feet from nn'th end of cofferdam. 215 feet from its face.

5. 540 fe^t from n^rth end of cofferdam. 825 feet from its face.

6. 350 feet from north end of cofferdam. 40 feet from its face.

7. 380 feet from north end of cofferdam. 175 feet from its face.

8. 1200 feet f i om north end of cofferdam. 1400 feet from its face.
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The ninth barrel was carried into the American shore above the rapids.

Crude asS these experiments for determining the direction of currents were,

thev are yet the m'>st pcsitivo indications bearinjr upon the subject of which
I have been able to gain a.ny information, and they =eryt' ti confirm the im-

pressions made bv purely Aisual observation r>f the currents.

Tyhe jturpose of the Ontario Company, as it has been explained to me
and as is indicatf-d by the plans of their proposed work, in your possession,

is to divert from the channel of the river toward the intake of their conduits

a water volume of more than twice the capacity of their sa-id conduits and
to waste the surplus over a spillway or submerged wier lying between the

wing dam and their intake. Assuming the works of the Toronto Power
Company to be built as shown upon the plans accompanying their petition

to your Honorable Commission, the overfall from the works of the Ontario
Company would closely approximate to the 11.200 cubir- feet per second asked
for by the Toronto Company. The additional volume entrained by the par-

tially submerged training wall, provided for in the plan of the petitioners,

would be superfluous water, c^uld the waste from the Ontario Power catch-

ment basin be made available without the construction of works to hold the

water, approaching the intake of the petitioner, up to the proposed level of

533. These works, however, are necessary for the reasons set
forth by Mr. Hugh L. Cooper, engineer of the petitioner. The eutradned and
impounded water being greatly in excess of the needs of the petitioner, pro-

vision is made for the return of the surplus to the river cha-nnel over ample
wast*^^ weirs. The entraining wall being well within the lintiting line, pres-

cribed by you, drawn from the intersection of the south boundary of the
Park to the southeast angle of the cofferda.m of the Canadian Niagara Falls
Power Co., it is manifest that no water east of its line of direction will be
diverted from its cour:-e toward the intake of the objerting company. It is

further manifest that the tendeney of the water flowing along the easterly
side of the entraining wall, will have a tendency to sweep shoreward amund
the northwesterly end of this wall where it joins onto the overfall dam ex-

tending out from the petitioner's power house to meet it. and that this ten-

dency will give a shoreward impulse to the water escaping over the crest of
the overfall da.m.

ICE.

I do not believe that the ice problem :s one which need cause the objec-

tors any seriou- apprehension. From conversations had with gentlemen,
whose personal observations entitled them to speak with knowledge
on the subject, I learned that the ice run on the Can-
adian side of Goat Island is inconsidera-ble. as the prevailing winds
drive the ice to the American shore. Should there come an exception to this

habit of the ice on the river, the eff"ects could not be worse than those which
would obtain if thr- works of the objectors were the only works between the
sonth end of Qn. en Victoria. Park and the Cataract.

Channel Contraction.

In considering the question of water levels, the effect of channel con-
traction must not be lost sight of. The work of the objecting company has
tended to narrow the channel by encroachment thereupon, by filling out
from the old river margin to the new shore line established by your hon-
orable Commission. Wlu t the effect of this construction must be. I can-
not state upon any basis of actual knowledge, but that will be an appreci-
able element in the readjustment of levels, is beyond cavil, and it may e\-n
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correct any small depression in levels feaied as a result of the execution of

th" plans of the petitioner.

I Avish to express my apprecia-tion of the courtesies extended to me and
the aid afforded by the officers and engineers of the Ca.nadian Niagara
Power Conipa.ny and the Ontario Power Company. These gentlemen per-

mittei mo to examine their plans and gave me oral infprmation which has
been of great value to me in reaching the conclusions at which I have ar-

rived. The plans of the Canadian Niagara Power Compa-ny show their in-

take grade as 501.5; width of inti^ke, 250 feet, clear of obstructions; depth
of water through intake, 15 feet maximum; 13 feet minimum, corresponding
to elevations, 51C.5 and 514.5 respectively. Elevation of bottom of tunnel, at
noith end of wheelpits, 353.00, height of tunnel 25 feet, hence eleva-tion of

inticdos will I e 378. Ky deductions from these elevations it is evident that

the head of 136 feet used in these discussions is predicated upon the mini-
mum water surface (514.5). with a margin of half a foot for good mea<sure.
With this exh'bit to sustain me. I am able to felicit?<te the men who are
putting up the money for this development, upon the fact that their engin-

eers hij.ve designed their works upon a reasonable margin of variations, and
'not upon the theoretical exictitude for which they argue so strenuously in

their protest against the Toronto Power Company's proposed development.
In this connection it is instructive to note that the intake of the American
Niaga<ra Falls Power Company, designed to supply the s:ime volume of flow

as its Canadian counterpart, is 250 feet wide, clear of obstructions: was de-

signed for a depth of . 12 feet, and has a. normal variation in depth of three

(3) feet and an abnormal variation several feet in excess of tha-t. and yet
that plan is effectively workable under all conditions.

Map of July 16th, 1902.

The Canadian Niagara Power Company ha« submitted a map with the
official certification of its resident engineer to the effect that the pla.n shown
therein "was completed on or before July 16th. 11)02,'' and that the same
"is now exactly as it wa^ at that time." The location of the plant which
they are now building is shown in black, and in red ink is shown a dupli-

cation of same at Tempest Point occupying the river front at the site se-

lected by the present a«pplicants. but extending back into the Park grounds.
Thi-! plan and statement I accept as proof positive that the protesting com-
pany does not regard the taking of a volume of wa.ter sufficient to operate

such works as a damage to the plant which they a-re already constructing.

After giving my best thoughts to all of the matters and things which have
come before me. bearing upon the gra.ve questions at issue, T now sum up
my conclusions :

Conclusions.

First. That the plan and form of construction proposed by the peti-

tioners will not lower the level of water in front of the intake of the Can-
a«dian Niagara Power Company, to a greater extent than that which has re-

sulted from the construction of the coffer dam of the Ontario Power Com-
pany, which lowering, if any, is not now ascertainable, as the only reliable

observations bea-ring upon the effect of said coffer dam were taken 500 feet

south of the intake of the objectors.

Second. That a lowering of a few inches is not a matter which de-

serves serious considerntion in a water supply subject to fluctua.tions of at
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least two feet; which fluctuation has been recognized and provided for in

the plans of the objecting company.

Third. That what has been said with regard to the works of the
Canadia-n Niagara River Company objectors, applies with even greater force
to the conditions obtaining at the intake of the International Railway
Company objectors; for tlie experts, whom they employed to present their

cause, assert that the lessening of head at their intake will be just one-half

of the loss of head of the inta-ke of the Canadian Niagara Power Company
(their assertion being that said lowering in the two cases would be one foot

and six inches respectively), which assertion is unsupported by any sustain-

ing data-.

A« an appendix to this report, I submit the letter of reference address-
ed to me by James Wilson, Esq., Superintendent of the Queen Victoria
Park Commission.

Holding myself subject to further interrogation by you, I have the
honor to be. Yours very truly,

(Signed) ISHAM RANDOLPH,

Advisory Engineer.
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REPORT OF ROBERT C. DOUGLAS, C.E.

Ottawa., Canada, January 20th, 1903.

J. W. Lanjimuir, Esq., Chairman Queen Victoria Niagara Falls Park Com-
missioners, Toronto, Onta.rio :

Sir,—In answer to your communication of the 30tli December, 1902,

stating that the Commis^^iomrs of the Queen Victoria Niagara Falls Park

desired certain opinions upon several questions in connection with water

power privileges, also refering me to Mr. Wilson, the Superintendent of

th^ Park, for particnla.rs and information, I have the honor to report as

follows :

By lettf r of January 7th. 1903. reference was made by Mr. Wilson, (in

summary); an applica.iion of the Toronto Niagara Po^^e^ Company for a

conc^«ision of water-power privilege?. The reports of llydraulic Engineers

in support thereof with statements of Solicitors.

The reports and statements of Engineers arid Solicitors of the Ga<nadian

Niagara Power Company in opposition to the application of the Toronto a.nd

Niagara Power Compa«ny.

The report and statements of Engineers and Solicitors of the Interna-

tional Railway Company, who adopt the observations and <^onclusions pre-

sented by the' Canadian Niagara Power Company. The principal questions

referred to were :

To what extent, if any, will the withdrawal of 11,200 feet per second

lower the water levels at the intakes of the latter companies ?

Will the proposed works of the Toronto and Niagar.i Power Compa.ny

tend to divert the water of the river from the intakes of these companies ?

Any observations that might be deemed essentia.1 in the consideration

of the subject by the Commissioners.

I have made an examination of the Niagara* River and its marked
features, and carefully considered the various statement.s and reports

referred; it appears unnecessary to repeat the description of works and mea-

surements fully set forth in the numerous reports and the official plans before

the Commissioners.

Taking into consideration the magnitude and importance of the various

interests established, and proposed to be esta.blished, the technical data with

regard to the river available is meagre. Mr. Wilson, for the information of

Mr. R ndolph and myself, made nine float experiments, under not favorable

conditions, but with instrumental observations, which, with some similar

data furnished by the Ontario Power Company, wa<s the only material avail-

able, other than by mere visual inspection.

To answer the query, to what extent, if a.ny, will the abstraction of

11,200 cubic feet per second from the river, lower its surface, is difficult when
discussing a river of unexampled features, with its magnitude of volume of

flow, broken by heavy surging water, with various velocities and courses of

flow, and subject to frequent fluctuations of level and consequent variable

volumne of water discharged.

The question cannot be answered upon the original normal regimen of

the river, disturbed as it is, but on a new regimen, which will be created by

the erection, in the bed of the river, of the structures of the Ontario Power
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Company, and of the proposed works, the effects of these works upon the

ri\er beirs: unknown, together with the limited technical data n.vailiible,

rend' !"s an answer to the question a matter of conjecture.

As to wliat extent the withdrawal from the river of the volume of

water mentioned will lower the water level of the river at the intnkes. it may
be said the water level, theoretica-lly. will be lowered: tl:- nmnber 'f inches

below any datum plane of the river. I cannot estimate.

The Queen Victoria' Niagara Falls Park Commissioners have leased to

the Canadia-n Xij'gara Power Company and the Ontario Power Company
>ome 21,000 cubic feet per second, and have recommended a* further lease;

what ouamity is it judicious to lease without injury to the Canadian Power
ComTi^ny ?

The minimum discbairge of the river is stated to be IfiO.OOO to 170/^00

cubic feet per second. The discharge at mean level of Lake Erie 222.400

cubic feet jar serond; if a basis of a minimum flowage of 165.000 cubir feet

per second be taken, from that amount deduct the quanitity which
may bf Jirertc-d for p'Wei- upon the X^w Y-rk Xia^gara Falls d'^\elopments,

sav 25.000 cubic feet per second. The approximate flowage upon the United
States side ot tho boundary line could not be obtained.

The qa.'"i:iiiY of wa-ter. available, by an economic construction ot works,
to divert for the purpose of power upon the Canadian shore, cmild, app^o^i-

mately, ho detei mined by an hydraulic survey: about ouf^ third of the pre-

vious ba-lau' e will be assumed, or say 45.000 cubic fe^t y)or second; the leas-

ing of this additional 11,200 cubic feet per second, or in all, 32,200 cubic

fctt per second, would not. in my opinion, be an injury to iho pres<nir lessees

through loss of head to any appreciable extent.

In connoction with this question, and the la-rger question, the f^'Tect of

the constructicn of the proposed works by the Toront > Xiag;ir;?. Power
Company. The statement will be taken up of the Ca.nadian X'iagara Power
Company, endorsed by the International Railway Company, of the prospec-

tive injury of a loss of head of one inch, and of the serious loss to a water
plant of one foot or more.

The following water-power eompanies for the purpose, as expressed in

the lease, allow a varia-tion of one foot.

—

"To prevent disputes as to power of each privilege in the variation of

the height of water from cha.nges of season or other causes."

—

Tho Lowell, Lawrence. Holoke, Amoskeag ("Manchester) Water power
Compani<'s and the Minneapolis Mill Company.

T"p<.n the ca-nal>. under the control of the Department of Railways and
Canals. Canada, the general terms and conditions for leasing water-power.
1890. piovide for a« variation of head of six inches in calculating power
between the level or reaches of a canal, these levels are maintained, except
during lockages, constant. Between a< standard level of a canal when the
tail water discharges into a river, lake or water course, one foot variation is

provided for.

In the power developments of the Ca<nadian Niagara Power Company
and the Allied Company upon the X'ew York side. I am informed, a variation
of levels or head of water of two and three feet respectively is provided for.
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Mr. Randolph, the Engineer of the Chicago Drainage Canal, has informed
me he intends to provide for a variation of three feet in head upon the pros-

pective water-pn-sver development upon that canal.

Ill consequence of the variations of water levels of Lake Erie and con-

sequently of the Niagara River, the variation of head produced by the with-

drawal of the qua.ntity of water in question, and the allowance for such
variations just quoted, become a minor consideration.

To the important query, to what extent the proposed works, of the
Toronto Niagara Power Company, will tend to divert the waters of the
river from the intakes of the Canadian Niagara Power Company and the
International Railway Company, it may be remarked,

—

The Engineers of the Canadian Niagara Power Company maintain the
proposed works will permanently lower the water at its intake, several feet,

exactly how much it is impossible to calculate, but in their opinion it would
bo at least three feet or four feet.

The Engineers of the International Railway Company state the pro-

posed works will lower the surface of the river one foot at the intake of

the Canadian Niagara Power Company, and about one-half as much at the
p- eseut intake of the Railway Company.

In connection with the above, the Solicitors of the Railway Company,
adopt mutatis mutandis the observations and conclusions contained in

'he reports and memoranda presented on behalf of the Canadian Niagara
Power Company. What head do the Solicitors assume in the interest of

their clients ?

The Engineers of the Toronto Niagara Power Company state the loss

of head will be, at the intake of the Canadian Niagara Power Company,
tl ree and a half inches, but that their argnments were based upon a loss of

l:ead of seven inches; they deny the loss at the inta.ke of the railway com-
pany, will be six inches, but it may be as much as two inches.

In offering an opinion upon this probable loss of head, through the con-

struction of the proposed works, it may be remarked, the informaition avail-

able to us, other than the personal inspection, upon which the reports of

The various engineers is ba^ed. is the plan of direction and velocity of the
t"st floats who.<e course was observed by us.

Tl e plan of the proposed works of the Toronto Niagara Power Com-
pany outlines an impounding dam within the line of the principal filaments
ff current n( ar it: tlio dam is practically parallel to the axis of the current
a-nd it may be termed as suggested in the reports of the engineers of the
above company, a training wall. Training walls and training banks are
term< C'-^mmonly used in the improvements of rivers and are generally con-
structed in the direction of flowage for cutting off sinuosities or other causes.

The engineers of the Canadian Niagara Power Company maintain that
tl e Stillwater basin lit ma<y be called a mill pond), proposed to be construct-
ed higher rr as high as the surface level of the centie of the river, would
direct the main volume of tlow of the river to the centre of the Horse Shoe
Falls. This opinion app'ifs in a lesser degree to the still water basin pro-
l)osed to be constructed by the Onta.rio Power Company.

With the facts available to form an opinion upon, I cannot apprehend
tho grounds for this opinion, other than would apply to the impounding
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dams; tlie-e basius might be termed trjiduing banks iu the direction of the

training wall or dam.

It is not feasible to calculate or estimate, in my opinion only the loss

of leid through the diversion of water from the inta-kes of the Canadian
Niagara Power Company and the International Railwa-y Company by the

proposed works, except by a< doubtful approximation.

The c^nstru 'tion of the coffer dam of the Ontario Power Company
an I the consequent alteration in the regimen of the river supply a practi-

cal indication of the probable a-ction of the river when the proposed works
(f the Tor'n*o Niagara Power Company are constructed. The dam divert-

el, from its direction of flow, a large volume of wa.ter; -4,000 or 5,000 cubic

feet per second of tha-t volume, are stated to have been discharged around
Dufferin Island.

The entire flowage diverted is mentioned by the engineers of the To-

ronto Niag.a.ra Power Company as some 50.000 cubic feet per second. What-
ever quantity thi-; flowage may be. it was diverted from its normal course

in the line of Dufferin Island and the banks of the Park into the river on a

line with am extension of the line of the proposed wing dam of the Toronto
Niagara Power Company.

The engineers of^.the Ontario Power Company have made daily observa-

tions of the water levels a.t various stations, both previous and subsequent
to the construction of the cofi'er dam. I compared, from the records, sim-

ilar daily readings at the guage at Chippewa a.nd at a guage on a point

some 450 feat above the coffer dam of , the Canadian Niagara Power Com-
pany, the-e readings embracing a period previous and subsequent to the

fonstruction of the coffer,dam; there was a difference of nea»rly eight and
a half inches, a lowering of the surface of the river to that extent, or a loss of

head of eight and a half inches at this guage. caused by the construction of

the coffer dam.

The level of the surface of the river below its former level at Tempest
Poin*^, some 950 feet above the guage, is stated to be two feet. Between
Tempest .Point and the lower guage by the depression of the river below
its former level a known number of inches, a<t each station in a given dis-

tance, there may be estimated the present 'hydraulic gradient between those
two points in an approximate manner.

If the depression of the river at the lower guage be termed a> loss of

head of eight and a half inches, the loss of head at the intakes below will

be decrea^ied in proportion to their distance from the lower guage.

' I a<m unaware of any method by which can be determined the loss of

head in inches at the intakes in question, resulting from the construction

of the proposed works. There will be established another hydraulic grad-

ient by the removal of the present coffer dam; by the construction of the
impouniing dam of the Toronto Niagara- Power Company: by the abstrac-

tion from the river of 22.200 cubic feet per second for power; by the over-

flow of the weir of the Toronto Niagara Power Company into a course trih

uting to the lower intakes; with these elements of uncertainty and dealing
with Bi river of the description of the Niagara River, the only opinion I

can give would be that the present loss of head at the lower guage is a fair

index of the future loss of head, and that the proposed works will not tend
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to d ve t th ' waters of the river from the intakes to the extent of a« calcu-

lab'e damage.

I may remark with regard to the subsidiary question, but one of

importance, is the need for the construction of a wing dam below the in-

ta»ke of the Canadian Niagara Power Company, to maintain the level of

the river at the intakes, if diverted by structures, perma<nent or temporar}',

into channels other than into the still water basins.

The engineers of the one company characterize a wing da«m a useless

undertaking-, for which there is no necessity.

The engineers of the lower companies consider its construction neces-

sary to maintain the head at the intakes through the apprehended diver-

sion of water towards the centre of the river.

Th( Niagara Kiver in its magnitude, its grea«t velocity, its diverse cur-

rents of rough water, and its varying fluctuations of level, is a river to
M'hich ordinary practical engineering experience or theory cannot be applied.

Structures, erected in the beds of rivers for various objects, by able

engineers of experience, have resulted in exciting energies or current a>nd

flow.ige un for 'Seen, and actions not predicated.

With the little information before me I a.m not prepared to call a wing
dam "a useless undertaking," although it might not be an absolute neces-

sity, its benefits might be such to the two intakes as to justify the cost of

erection, which would be little in comparison with the large proposed de-

velopment of power.

I might suggest that the Commissioners establish a datum plane of the
river, at the intakes of the companies complaining, determine the loss of

head below this plane, to which they will be subject by their agreements,
set water level guages at the intakes with reference to the plane, the daily

readings of which, before, during and subsequent, to the construction of

works, will determine the necessity of a dam from the action of the pro-

posed structures temporary or otherwise.

I have to acknowledge the courtesy of Mr. Wilson, the Superintendent
of the Pa.rk, also that of the officers and engineers of the Canadian Niagara
Power and the Ontario Power Companies, who were always ready to afford

any information relative to the inquiry.

I have the honor to be, sir,

Your obedient servant, I

(Signed) ROBERT C. DOUGLAS, C.E.

Toronto, January 19th, 1903.
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CONCLUDING REPORT OF PARK COMMISSIONERS TO THE GOVERN-
MENT.

Hon. G. W. Ross, Premier, etc., etc., Parliament Buildings, Toronto :

Dear Sir,—In compliance with the request you made on the 19th De-

cember last, at the hearing given by the Government to the various com-
pjnies and parties interested in the development of electrical power at Ni-

agara Fall-; that they should reduce to writing the arguments used at that
meeting, I now beg to report that the applicants for a franchise (Messrs.

Mackenzin. Pellatt and Nicholls), the Canadian Niagara Power Company
and the Internn-tional Railway Company have furnished the Commission in

writing with their respective arguments before the Council with such am-
plificaTions as they deemed essential to the presentation of their case.

Upon the reception of these written briefs, the Commissioners consid-

lered it judicious to furnish each of the parties with copies of the reports

and arguments advanced by the others for such criticism or rejoinder as

each mi.:.iht consider necessary. When the Commissioners received all the

reports and memoranda and acting upon your instructions, two eminent
hydraulic experts were engaged to exaimine into all the questions at issue

and to report fully upon the arguments set out in the respective briefs.

The engineers selected were Mr. Isham Randolph, C.E. (chief engineer

of the sanitary district of Chicago, a work in the construction of which over

$35,000,000 has been expended), and Mr. Robert C. Douglas, hydraulic and
bridge engineer of the Department of Railways and Canals, Ottawa. These
gentlemen visit-'d Niagara. Falls and made as thorough an examination into

the jihysial c )nditions existing at the present time as was possible, and
also exam ned the works which have been constructed up to this date for

th ' various power compa-nies to whom franchises have been given. I have
now received the report of Mr. Randolph, but regret to say that in respect
of Mr. Douglas' report, that gentleman finds on his return to Ottawa that
his official superiors will not sanction his ma-king a report upon matters
outside of his departmental work; the Commissioners therefore have to de-

pend upon the report of Mr. Randolph.

U[)on a full consideration of Mr. Randolph's report the Commissioners
are of opi^on that the statements made foy the applicants that the flow of
water and the level of the river at the intake of the Canadian Niagara*
Power Company will not be materially affected by the proposed works of the
applicant-! as they are outlined in the plans attached to the a.pplications, are
substantially correct.

In view, therefore, of the report of Mr, Randolph, the Commissioners,
upon a full review of the subject, see no reason why the application of

M'^ssrs. Mackenzie, Pellatt and Nicholls should not be granted, subject to
the conditions recited in the memorandum submitted by the Commissioners
at the hearing of the ca.se before the Council on the 19th December last.

I beg to transmit herewith the various documents and reports in con-
nection with the matter.

I am, yours truly,

(Signed) J. W. LANGMUIR, Chairman.
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REPORTS UPON AVAILABLE SITES REMAINING
FOR POWER PLANTS

AND

COST OF TRANSMITTING ELECTRIC ENERGY TO
CITIES AND TOWNS IN ONTARIO

Toronto, 28th February, 1903.

Mj Dear Sir,—T am desirous of having a report froni some hydraulic
engineer of high standing upon th.^ remaining sites at Niagara Fa-lls where
e'eetric power could be generated on a large scale. I understand from you
that in gr;inting water-power privileges to the Canadian Niagara Company,
the Ontario Company a.nd to Messrs. Mackenzie, Pellatt and Nicholls, the
GommissionLMs had not exhausted the field, and I should like to have this

confirmed by an engineer whose opinion could be accepted as final.

I should also like to have an authoritative report upon the cost of trans-

mitting electrical energy from Niagara Falls to cities and towns within a

ra<d us of 100 or 150 miles, showing the cost of construction of the lines

for arioi:s amounts of power, and the approximate loss in transmission,

say at each unit of 50 miles, and also the probable cost of maintaining such
lines.

Will you be good enough to take steps to secure these reports as soon
as possible?

Yours truly,

J. W. LANGMUIR, ESQ., (Sgd.) G. W. ROSS.

Chairman Queen Victoria Niagara Falls Park, Toronto.

REPORT OF ISHAM RANDOLPH, C. E., UPON THE FURTHER DE-

VELOPMENT OF THE NIAGARA RIVER FOR POWER PURPOSES.

Chicago, April 4th, 1903.

J. W. Langmuir, Esq., Chairman Queen Victoria Park, Niagara, Ontario:

Dea.r Sir,—Pursuant to your request, I have made a study of the hydraulic
oonditi ns as the same affect power development along the Niagara
River, between the. mouth of the Chippewa River and Queenston, and T

now I'ave the honor of leporting to you the conclusions at which I have ar-

rived as the result of my investigations. To give me fuller familiarity with
the several Idealities which I a-m about to discuss. I supplemented former
visits to the Falls by spending March 27th and 28th there. The question
with which I have to deal may be formulated thus: Have the available

sites for water power d^velopmert on the Canadian side of the river been
exhausted by th? acquisition and occupation of the four several sites within
the domain of Queen Victoria Park for which cha«rters have been issued
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by the Goyernrr.ent of Ontario? I answer most emphatically, no; and in

support of my p sition I sul mit the following aiiay of sustaining facts?.

First, I will take up that reach of the river which begins a-t the mouth of

the Chippewa River and ends at the steel arched highway bridge below the

Falls. To illustrate the situation- which come tirst iu order of discussion,

I >ulniit a map diawn on a scale of four hundred feet to one inch, marked
Exhibit *'A.-'' On this map the respective locations of the Ontario Power
O mpany, the Toionto ^V; N a<gara Power Co., the Canadian Niagara Power
Co., and the Niagara FalLs Park & River Railway Co.—the. first mentioned
three being now in proce-s of roustruction—are shown and named, and the
available but unaj prnpriated sites are numbered 1, 2, 3 and 4. G. K. Gil-

bert, Geol gist V. S. G. S., statts in a. report dated May, 1901. "It (the

Niagara River) affords enormous water power, of which five million horse
power is readily avai'able." Between the mouth of Chippewa River, where
the mean elevation is tc^ken as 561 above sea level, and the pool at the foot

of the Falls, elevation ta«ken as 312.4, with the volume of flow given by
the United States engineers as 222.400 feet per second, we arrive by com-
putation at a t«;tal gross h >rse-p >wer of 5.512,814. The river front be-

tween the mi uth of Chippewa River and the south boundary of the Park
domain affords sites for locating power p)lants which have marked advan-
tages ver those L cated within the bounds of the Park property, the only
disadvantage bt ing in the longer tail water tunnels. The advantages are
cheaper preliminary construction, due to the comparatively still water in
which the work must be done; less extensive, and henc-e less costly, wing-
dams, and lastly, greater availa-ble head. I show upon Exhibit "A" (map)
three suggested power plants occupying a river frontage of 2.700 feet in
length; the northerly pjlant (No. Z) being 600 feet south of the Park limits.

These locations are numbered from the south 1, 2 and 3 respectively, the
tui>ne.ls, hading fr^m them, to discharge in rear of the cataract, as is pla-n-

ned for the Toronto & Niagara development. The elevation of the bottom
of the tunnel at the discharge end is in each case assumed as 338.3. and the
ascending grrde in the tunnel is taken as 7 feet per 1.000 feot (which is

the grade used in the Canadian Niagara Power Company's tunnel, the
dimensions of which, 18x25 feet, are also adopted). The length of this
tunnel will be approximately 6.220 feet. The elevation of the intrados will
therefore be 106.84. The available head will be 151 feet nearly, and the
water required to develop 100,000 net horse-power, assuming an efficiency
of 75 per cent., will te 7.776 cu. ft. per sec. The tunnel leading from loca-

tion No. 2 will be 5,4.50 feet long, the available head 156 feet, nearly, and
the water required to produce 100.000 net horse-pr>wer i75 per cent, efficiencv)
7.507 cu. ft. per sec. The tunnel leading from location No. 3 will be 4,300
feet long, the available head 164 feet, nearly, and the water required to
produce 100,000 net horse-power (75 per cent, efficiency") 7,140 cu. ft. per
sec. Any one of these three site? when developed would have a decided
advantage over the American Niagara Falls power development on account
of its freedom from ice gorges. The experiences of the past spring have
served to emDhasize the advantage which the Canadian side of the river
p^'-sesses over the Am<^rican side when ice is running. I will not go into
estimates of cost in this discnssinn, further than to show by analogy that
either one of the three sites discussed above can be developed at a much
less cost than wa* involved in the development of the American Niagara
Falls Power- Plant. In the first place, no head race need be constructed, as
th'^ buildings may be located as I have shown them, and the water can pass
from the river prober into the intakes. The tunnels will be .shorter. The

7 X. F.
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tunnel for the American plant is 7,000 feet long, whereas the lengths of the

three tunnels suggested for the locations covered by this discussion are, re-

s{)»_ ctivc^ly, 6,220, 5.450 a-nd 4,300 feet in length. The three suggested sites

do not exhaust the pos>ibilitLes of power development on this upper level

of the river.

I have to suggest a further development, near the cataract, which is

numbered 4 on the map. Tbis development calls for a subterranean power
house; such a power house, though unusual, is not an original suggestion,

for there is such a one at Snoqualmie Falls, Washington Territory, 34 miles

from Ta.coma. There the ^haft is 250 feet deep; the subterranean rook

chamber is 200 feet x 40x30 feet. The length of the subterranean chamber
in the jiroposed No. 4 development would be governed by the size of the
units adopted for the service. Its width need not exceed forty (40) feet,

nor its height, from floor to ceiling, thirty (30) feet, if the rock admits of

using a flat ceiling, nor forty feet if it should be found best to use an
arched ceiling. I will state here that I have been in cement quarries in In-

diana where I have seen perfectly flat ceilings of limestone, unsupported
for spaces of ninety (90) feet. Allowing for a margin of one foot outside

of nea-t lines of such a subterranean chamber with arched roof, the cubi-

ture per lineal foot of length would be 59 9-10 yards; allowing $5.00 per

cubic yard to cover the cost of excavation and lining (I am advised that the
soing price for tunnel excavation at Niagara is |3.50 per cubic yard), the
cost rer lineal foot would be $299.50, which would bring the cost of a
cha nber, 600 feet long, up to $179,700.00. A chamber such a.s this, close to

the cataract, would have an advantage over a power house built in the open,
CO'resp"'ndingly near to the cataract, because it would be free from the
spray effects. To secure the water necessary for operating this plant, it

would be necessa<ry to run an impounding wing-dam on fas shown in Ex-
hibit "A") from the north side of the intake of the Niagara Falls Park &
River Railway Co.'s intake of such length and dimensions as would provide
ample volume both for the existing plant and for the proposed develop-
ment. The intakes for the pronosed development would be located south-
erly of and adjacent to the intake of the existing plant. The a.vailable head
for this (levelo.nment would be about 155 feet, and the water required to

develop 100.000 net horsepower f75 per cent, efliciency) 7.574 cu. ft. per
sec. The tail-water tunnel for this development would be only 450 feet
lon'^-. The onlv structures connected with this plant which would be vis-

ible in the Park would be a shaft head hons'^. which could b'^ made an orna-
mental, even a monumental structure, and the intake work^ al'^nc- the shore
line.

The water required for the. four suggested developments would be:

Cubic feet
For Nt per sec.

1 7.776
2 7.507
3 : 7,139
4 7.574

Total for proposed plants 29.996

The volume of water used in the N. F. P. & Ry. plant is not considered.
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Cubic feet

per sec.

Ontario Plant 12,000

Toronto Plant 11,200

Canadian Plant S,900

32.100

T- tal chartered and suggested development on Canadian side from the

river a.bove the Falls calls for 62.096 cubic feet per sec.

Tie American de.Telopn:ents now in operation and arranged for from

the high level of the river calls for the following volumes of water:

Cubic feet

X>er sec.

American Xiajiara Falls Power Co 8.600

Niagara Falls Hydraulic and Manufacturing Co. . . . 7.700

Total nn Americn-n side 16.300

Trial on Canadian side 62.096

78.396

81,396 cuhir feet per >econd out of a tota-1 of 222.400 cubic feet per second,

or an appropnation of 35 1-4 per cent, of the available water to develop power;
leaving 144.00r; cubic feet per second to Cf>ntinue the srenic effects of the r-at;i-r-

aet.

Water power in the Nia-gara Gorge.

The second division of this discussion has to do with the River below the

Steel Arrl ed Highway Bridge.

I find in the rep'^rt of your able Superintendent, Mr. James Wilson, for

the year 1S97. a disi ussion of five possible developments on the lower River.

The first of these to have its intake just above the Cantelever R. R. Bridge,

and its discharge 3.500 feet down stream, developing under a head of 30

feet. This develoj ment as discussed by him is entirely feasible along the

lines which he rec mmer.d>j. and a power of great value a-waits preemption
there. Mr. Wilson's suggestions aie tentative and a very careful study of all

the ••onditions which affec-t this situation must be made before the plans for

development are entered upon. Fram data furnished me by Mr. Wilson it is

evident that there will be violent changes of head for any wa-ter-power devel-

opment in V e Niagara Gorge, as the guage readings show an e:xtreme oscilla-

tion of 15 fe t nearly. Thi^ oscillation makes me doubt the propriety of at-

t*ii pting ihe development of Mr. Wilson's suggestions No. 2 and No. 3 on
seven foot 1 eads. as a low head, subject to v?..riation=: twice as great as the
head itself. !; of doubtful utility. Developments No. 4 and 5 having head
respectively of 20 and 14 feet, are each meritorious suggestions, which like

No. 1 must be worked out carefully in detail to reach the best results. I have
n ^t ha'i time at mv rii^po-al to follow this work to a conclusion, but I have
examined the conditions suWfiently. both upon the ground and by a careful
conoid' 1 ation of Mr. Wils n's report, to satisfy me of the great value of the
water-] ower possibilities which exist in the Niagara Gorge.

Respectfully submitted.

ISHA:\r RANDOLPH.
Advisorv Engineer.
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KEPORT ON LONG-DISTANCE HIGH-TENSION TRANSMISSION.

By L. L. and P. N. Nuun, Electrical Engineers.

The purpose of these recommendations is to provide for the traus-

missim of power by means of three phase, twenty-five cycle, alternating

electric current.

The requirements will be given in detail for the delivery of twenty
thousand horse-power at the terminus of transmission, and, by compari

son, the requirements for both ten thousa-nd horse-power and thirty thousand

horS-^-I)ower.

Duplicate Lines.

We recommend for twenty thousand horse-power a transmission of

the general type and construction shown by accompanying exhibit A, coa-

si sting of two distinct pole lines, entirely separate, except at junction

points, each carrying the three conductors necessary for a complete three

wire, three phase transmission.

By meauM of the junction points, each of the above pole lines is divided

into sections of a<pproximately twenty miles each. At each of such junc-

ii m points the conductors of the two otherwise separate pole lines are

brought together and paralleled, or cross connected, and each of the four

lernrn' of t^ie four section?? thus connected is equipped with a triple pole

automatic switch. Such equipment occurs at ea<ch end of each of the divisions

c mpiising the two pole lines.

The ])urpose of the automatic switches, in short, of the whole junction

point design, is to provide means whereby any one of the sections may be

cut < ut of the service without interrupting the operation of the. remaining
sections, and the ])urpose of using automatic switches, or circuit breakers,

is to provide means by which the sections may be automatically cut out, in

case of ar(ident. ?o ]»iomptly as to provent appreciable disturbances through-
out the system.

Continuity of Service,

for important industries, is a prime requisite of any source of power, a.nd

wbi'e any power line properly equipped and thoroughly constructed upon a

favorable right of way should caus-^ but little interruption, nevertheless it

has always b^en recofjnized. and i? still correctly regarded, a? the weakest

link in the chain of transmission. With duplicate water wheels, or engines,

generators, transformers, in short, with everything also in duplicate, it is

regarded as essential for the best results that pole line be also in duplicate.

In addtion to the mere advantage of duplicate conductors in case of

accident, there is also another and important advantage in the provision by
means of which any section prop-^rly patrolled may usually be cut out of

service, repaired and returned to service, before actual accident occurs.

Whereas, when one of duplicate generators, water wheels or trans-

formers is removed from service, but one-half of the load can be carried, the

above design of duplicate lin-'^s provides for the removal of the above sec-

tions, one at a time, without affecting the amount of power transmitted, and
with a temporary increase in the loss of transmission of only a few per cent.
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Another, and in this case very important, advantage derived from a

duplicate line lies in the more favorable "Regulation," or fluctuation, in

voltage at delivery, due to the varying loss of electric potentia-1 in the trans-

mission. These variations or fluctuations of voltage with duplicate trans-

m ssion are bur approximately one-half as great as with a single circuit,

while tlie corrective effect of charging current, due to electro static capacity,

in relieving producer from the losses due to idle current, is substantially twice.

Greater cost may be urged as an objection to duplicate lines. When the

amount of power to be transmitted is large, as in this case, requiring large

conductors, the cost of copper is an almost controlling factor in the cost of

tran-mi-sii n. This cost for copper, for such a given amount of power,

transmitted at a given loss, is no greater for duplicate than for single

transmission : the conductors in the former case being required of just one-

half the weight of those in the latter. .

Riglit of way is likely to be ihe next most important element of ex-

pense. The cost of a wider strip is usually but slightly greater than that

of a nn-iTOwer strip, because the principal element of damage to property

lies in the cutting of premises, rather than in the acreage purchased.
Moreover, of the total expense for right of way, legal and other contingent

expenses are likely to be greater than the amount actually paid for pro-

perty, acd the-e contingent expenses are no grea-ter for the duplicate line.

Thus poles, cross arms, pins and insulators become the only elements yf
l^ansmission expenses which ar.' proportionally greater for the duplicate line.

Voltage.

We recommend the use of sixty thousand volts for thi? transmission.

High voltage is desirable because of the small amount of copper re-

quired, and consequently lessened cost of line. There is a* certain loss of
energy in all electrical transmission, due to the heating of the conductors.

In determining the voltage and size of conductors for any line, this
energy 10^*5 is generally assumed at a certain allowable amount.

The rela.tion of voltage and size of wire is such that for any given
amount of power transmitted the size of wire decreases as the square of
the voltage increases. For instance: At forty thousand volts a certain"
amount of power transmitted requires No. 000 wire, the loss by heating
being 6.f) p'^r cent.; at eighty thousand volts the sa-me power can be carried
with the same per cent, of los= by a number four wire, which is only one-
fourth as large as number 000 wire.

There is a limit, however to the voltage for which we can obtain
suitable insulators at the present day. There are in successful operation
several t'a-nsmi-sions using forty thousand and fifty thousand volts, and
perhaps if the line were to b-e put into operation at once we would find it

necessary to limit the voltage to the above figures, which are undoubtedly
the coramercually advisable pre==nres for the prespnt day. On the other
hand, there are in the proress of being r>erfected insulators which promise
well t^'^ stand up nndor eighty thousand volts, and there is little question
that within the npxt two nr three yea.rs eighty thousand volts will be as
practical as is forty thousand at the present time. Hence our recommenda-
tion for sixty thousand volts in this case.
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Conductors.

Accept hiji a prcssuio of sixty thousand A'olts, we reconunend the use of

No. 00 B. & S. gauge co]»per wire. The energy loss would be approximately
7 1-2 per cent, when the line is carrying its full lo'ad of 15.000 kilo-volt-

amperes, which is, at unity power factor, twenty thousand horse-power for

the. duplicate line, or ten thousand horse-power per single line.

We recommend bare wire. All ordirary insulators are worse than use-

less as a protection against sixty thousand volts. It is possible that a

f 'lien wire may be prevented by it from grounding sufficiently to open the

circuit breakers, and cut it out of the line, and still be deadly to any person
"Wlio might touch it.

Adequate insulation for in'oteetion against such volta-ge would
costly to be con-^idered.

be too

TA.BLE OF VOLTAGES AND COPPER SIZES SUITABLE FOR MEANS OF FOLLOWING
DISTANCES

:

Per Mile of Duplicate Transmission.

40,000 voltB per 50 to 70 miles.

Horse Power.
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The surveyor who lays out the line may vary the spa.n slightly at times,

BO that the poles shall come on the higher points, not in hollows.

At railroad and other line crossings the span must be the shortest pos-

sible, down to twenty fe3t.

Arrangement.

The general design of the pole and its trimmings is illustrated by exhibit

B. The wires are arranged in the form of an equilateral triangle, which is

at once a symmetrical and simple arrangement, advantageous both from an

electrical and a mechanical standpoint. The mutual reactance and capacity

effects are thus kept equal, so tbat there is an even balance in the electri-

cal c-nditions as well as balance in mechanical strains. It is obvious that

theie is no si-mmetrical arrangement of three wires horizontally on cross

arm,, nor could suitable distance be provided without going to excess in

length of cross arm.

Construction.

Poles—The poles should be winter cut Canadian red cedar. The

standai-d size for forty thousand and sixty thonsand volts should be forty

feet long, and not less than eight inches in diameter at the top. For eighty

thousand vnlt« they should be forty-two feet long. All defects, such as

large, loose or protruding knots, rotten hearts, excessive season checks,

etc., should be excluded.

Winter cut timber i= much preferable, even at a materially higher

price. The sap is mi-vstly in the ground when such poles are cut; consequently,

they are not cher-ked as badly as summer cut poles. Timber growm on a

north slope is preferable, on account of its slower growth, and because it

ha> a better t^per. If possible, select poles the greatest per cent, of whose

cross section is red or heart stock. Knotty poles last longer, though they are

somewhat harder to handlf^. because there is more resin in the wood.

No pole should be accepted which is in wind more than four inches, or

which is in wind more than one direction.

The pole is to be framed a.nd roofed as shown on exhibit C. The mor-

tise must be at right ansrles to the principal axis of the pole, aud shall

bp neatly and r-leanlv rut. so that the cross arm shall be sqtiare with the

polp when seated and wedged.

The sides of the mortise must fit the cross arm snugly, as wedges caJi

n<rt be used on the s^de. The ho^e for the top pin is to be bored approxi-

mately in line with the axis of the pole.

The roof, pin hole and mortise are to have two coats of elastic bitumen
paint. The butt of the pole to two feet above ground linp shall ha-ve two
coa<ts of carbolineum. which should be applied hot.

Holes.

Tbe holes for forty foot poles should be six feet deep in average ground.
For each additi()nal five fe^t of length in the pole the hole should t-e one
foot deeppr. On hills'de^ the depth must be measured from the lower side.

One foot extra of depth should be allowed at angles. The. holes should
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be from four to six inches larger than the butt of the pole, to allow room
for tamping.

Cross Arms.

We recommend for sixty thousand volts a cross arm four inches by
six inches, by ei^ht and one-half feet long. It is to be exact size when dry

and surfaced. For forty thousand and eighty thousand volts, the cross

arms should be 3 1-4 in. x 5 1-4 in. x 7 feet and 4 in. x 6 in. x 10 feet, re-

spectively. They must be surfaced on all sides, roofed, and have two holes

for insulator pins, as shown on exhibit C.

The material for tbese cross a.rms is to be selected clear, long leaf yel-

low pine, free from excessive gum, larsre or rotten knots, and imperfections

generally. It is especially insisted upon that the cross arms shall be close

and straight grained, so as to avoid danger of splitting out at the ends.

The cross arms should be treated with a mixture of elastic bitumen
paint and creosote, in such a manner as to saturate the outer fibres with

the preservative, ard leave a heavy coatirig all over the arm.

Pins—The pin recommended for sixty thousand volts is 2 1-2 inches in

diameter by 17 1-2 inches long, for cross arm pins, and 2 1-2 x 20 inches

for pole pins. The general shape is shown on exhibit E. The design of the

pin is, however, a matter largely depending on the kind of insulator used.

The pins are held in place in the top of the pole a<nd in the cross arm by
email dowel pins, as shown on exhibit C.

The material for these pins should be selected black locust, straight

grained, and free from knots. No split, splintered or rough pins should

be used. The threads should be carefully cut.

The pins should be treated with paraflBn. The operation consists of

immersing the pins in paraffin oil at a temperature of 130 deg. F. The tem-

perature is giadually raised in three hours to 210 deg. F., where it is held

for six hours; then it is allowed to cool down again to 180 deg. F., when
the pins are removed. The process requires considerable care in execution,

but if properly done it is possible to drive the paraffin entirely through the

fibre of the pir, and leave a smooth coating on the outside.

Dowel pins and wedges should be of oak, and should be dipped in

elastic bitumen paint before being driven. The pin holes should he draw
bored, 1-16 inch.

Insulators—The insulator recommended for sixty thousand volts is of

ihe type having a large, nearly flat petticoat near the top, with a sleeve

extending down the pin. The petticoat should not be less than 10 inches in

diameter, and the sleeve should extend about the. same distance down the

pin. For forty thousand volts an insulator 6 inches in diameter, and with
no sleeve, may be used. The weight and cost of insulators increases very

rapidly with increase of voltnge. Good forty thousand volt insulators can

be had at 25 cents each; forty sixty thousand volts they would probably
cost about 75 cents; for eighty thousand it is estimated thev would cost

from 11.25 to fl.50.

In General.

The construction should be such as to leave no places for moisture to

collect, which is both dangerous to the insulators, and shortens the life of
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the s;ructuie. All is to b-e made sti->iig and s >lid. without the use of bolts

or any metal lo draw the metal together, but bv good workmanship and

the use of the al»-Ye proposed fra-miug.

PrcscrvatiTe and insulating paint is to be used on all exposed plaxjes,

wurkf^d by tols.

An angles are to be turned in curves made up of short 10 foot spans,

the an'ile between each span and the one preceding being not over o deg.

For instiince, if a 14 de.g. angle is to be turned, it should be made with five

polf's pnd f-^ui- short 10 foot ppn-ns. the deflection at each of the three in-

termediate poles being 4 deg. 40 min.

In places where there are. likely to be excessive strains on pins and cross

arms, a- at entrances to switch and sub-stations, two or three poles should
he set f-lo e toEretber. hnvinc double cros« ann=. like the scheme shown by
exhibit D, or the device illustrated by exhibit H may be used instead.

This rh'vice ha? five jdns and insulators on eS'C-\\ of the three bar?, two of

which are supported at the ends of regular cros= arms, and the other at tlie

tops of the two p-^h's. The stru-ture is braced so as to be very rigid.

Ther ' should be no abrui)t angh^s in a. vertical direction. Where the

profi'e of the ground has s^ arp rise^ and descents, a judicious use of differ-

ent lengths of p >le? and propor sph^ction of ]il;!.ces to sot them will a^oid

bad st'ain=;.

Switch Stations.

The junftion points of tlif line must have buildings suitable for contain-

ing the automatic ?witches. These =hould be of fireproof construction, pre-

ferably of brick, or brick and steel, with iron roof.

A diagram of the connectirtrs showing the location of the switches is

given on exhibit F.

Inlets and Outlets.

Tile means of conducting the high-tension TN-ires into and out of the
switch and sub-statims is a point requiring grea<t care. An approved design
is shown by exhibit G. The opening in the wall is 30 inches square, and is

closed by panels of ceiling. Through the centre passes a 6x0 inch parafllned

oak bushins", 4 feet long, carrying two concentric glass tubes, which in turn
carry the oonductor. Thi= bushing must be entirely covered by a hood
whif^h will profoct it from snow and rain, the wires entering from below.
No mf'tal should be used exrept in fastening the ends of the ceiling a-t the
eige of the panel.

Switches.

The switches reci^mmended for tho junction points are of the oil im-
mersion type, singe pole, and a^-e best erected in separate masonry compart-
ments built along the ends of thf junction house upon the floor level.

Tho cost of th^se switches would probably be about SI .500 for the num-
ber r^quirel in ea^h switch station.

Recmmendations by

L. L. AND P. N. NUNN.
April 27, 1903.

8 N F.
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We estimate the cost of coustiucting a transmissiou for twenty thou-

sy,nd liors"-power, at ^=ixty thousand volts, of No. 00 B. & S. guage copper,

at 15 1-2 cents per pound (the present market price), as above outlined, not

including cost of right of way and >ui-veying, presuming nothing dutiable.

PER MILE OF DUPLICATE TRANSMISSION, $3,600.00.

Tlie mainti'iia- cc of sach a transmission, including replacing poles

every fft en y ars. rot includirg fixed charges or interest on investment,

should not exceed,

PER YEAR PER MILE OF DUPLICATE TRANSMISSION, ?125.00.
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REPORT
OF THE

COMMISSIONER OF PUBLIC WORKS
FOR THE

PROVINCE OF ONTARIO

FOR THE

YEAR ENDING 3ist DECEMBER,

1902.

To His Houor Sr Oliver Mowat, K.C.M.G..

Lieutenant-Governor of the Province of Outa-rio. etc.

As reiiuiied by the provisions of the statute in tha<t behalf. I beg to

submit thi- reports of the Dei>artmental Architect. Engineer, ^^uperintend-

ent of Colonization Roads and the Accountant and Law Clerk for the rear
1902.

The rejtort of the Architect gives details of the works in connection with

the maintenance of the Legislative and Departmental Buildings, and of the

construction and completion of additions to the buildings at the several

Public Insiitutions, and other Provincial Buildings under capital account.
The repnit of the Engineer contains details of the work a.t the several

reserve dams: timber dams and slides and swing and fixed bridges crossing

samt-: the blasting, di edging and improving channels of navigation, and
clearing and dredging streams, etc.; and tabulated statement showing the

mileage of completed railways and the number of miles now under con-

struction.

The report of the Superintendent of Colonization Roads gives details of

the Works, etc.. in connection with the building and repairs to colonization

and mining roads during the year 1902.

Tl:e Afcountant's Sta-tement Xo. 1 shows the expenditure on mainten-

ance and repairs account for Government and departmental buildings, insti-

tutions, etc., for the year 1902; Statement Xo. 2 shows the expenditure on

capital account for public buildings and works, roads, ra-ilways. etc.. for the

year 1002; Statement No. 3 shows the total expenditure on capital account

for public buildings and works, roads, railways, etc.. from the 1st of July.

1867, to the 31st December. 1902; a.nd Xo. 4 is a classified statement showing
(a) the expendituie for four years and six months from 1st July, 1807. to

31st ]>»cember. 1871; (b) the expenditure for thirty-one years from the 1st

Januay. 1872. to 31st December. 1902; and ic) the grand total of exi)endi-

ture from 1st July, 1807. to 31st December. 1902.

The Law Clerk's Statement Xo. 5 shows the several contracts and bonds

entere.l inti> during the year 1902.

Respectfully submitted.

F. R. LATCHFORD. Commissioner.

Depnotment of Public Works. Ontario.

Januarv. 1903.
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KEPORT OF THE ARCHITECT.

Department of Public Works. Ontario.

Toronto, December 31st, 1902.

To Hon. F. R. Latehford, Commissioner of Public Works, Ontario :

Sir.—I have the honor to report upon the works carried on by thia
br.jnch during the past twelve months.

Government House.

Rej alls generally have been attended to and the grounds a-nd gardens
kept in tie usual good order.

Xew Parliament Buildings.

Rei airs have been made to the building as found to be necessary, in-

cluding The roofs, proper attention having been pa-id to the snow-cleaning.
Several vaults have been fitted up in the basement, and some of the rooms
in the departments have been painted, as it is now nearly twelve years
since the buildings were first occupied and compara-tively little decorating
has b en done. It is proposed to do considerable of this work next season
including some of the main corridors, and an amount will be asked for m
the appropriations to cover the expense of same. The hose for fire piotec-

tion has been tested, and 450 feet found to be defective ha.s beei^replaced
by new hose. An electric fire alarm system is being installed, with signal

boxes on each floor, the wires leading to alarm station in the boiler room.
Additional offices have been fitted up on the second flooor in the centre of

the building for the Board of Health, the rooms formerly occupied by them
being now occupied by the officia<ls of the Treasury Department. An addi-

tional office is also being erected on the landing of the private stairway on

the second floor of centre building.

The roads and grounds surrounding the buildings have been properly

attenled to.

Toronto Asylum.

An addition has been built to the bakery, the contract having been
executed by Mr, George Henry, a-nd the steam heating and plumbing by men
employed hj the Depa-rtment. Repairs to the roofs, etc., have been attended
to. < "onsiderable repairs will have to be made as soon as the weather will

permit, to the stonework of the entrance gates on Queen street. The posts
and walls a.t sides of same will have to be reconstructed owing to sinkage
in th foundation.

Mimico Asylum.

Altera<tions have been made to the Laundry and Drying rooms, both hav-
ing been remodelled and additional machinery supplied for laundry, manu-
factured by the Canada< Laundry Company, which is being installed by the
employees of the institution. The Hanrahan system of dry kilns has been
installed tn the drying room. The work has been carried out under the di-

rections of this Department.

London Asylum—Infirmary.

A large amount of work has been done on this building during
the past season, including metal ceilings, electric wiring, plastering, heat-
ing, plumbing, carpenter work, painting a.nd drainage. The contract for
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metal ceilings was awarded to Messrs. Steveler & Sons of London. The
contract for wiring for electric lights was awarded to the Electric Con-
struction C( mpanv of London, and the contract for plastering to Mr.
Anthony Irwin of London. All have been ca<rried out satisfactorily. The
contract for plumbing and heating was awarded to the Messrs. Elliott Bros,
of Kingston, their work being nearly finished. In all cases contracts

were award* d after tenders had been duly ca-lled for. the lowest tenders
being accejited. The rarpenter work and pa-inting are being done by day
work, the material being purchased by tender and the orders given to the
lowest bidder.s. A hot water heating a.nd ventilating system has been in-

stalled, the work having been done under the supervision of otlicials of the
Department. An addition has been built to the laundry 50 x 35 feet, the
whole cf the work excepting plumbing and heating being done by men em-
ployed by the Department. The plumbing was done by Mr. T. L. Partridge
of London, and the heating by the Messrs. Elliott Bros, of Kingston. He-

pairs have been made to the various buildings as required.

Hamilton Asylum.

Extensive alterations were made under the direction of this Department
to the plumbing system of the Main Building, which was in an unsanitary
condition and altogether out of date. The work consisted of the fitting

up of two more b-ithrooms with the Gegenstrom system of bathing appar-
atus in the Main Building, the floors of each apa<rtment being tiled. Eight
of the water closets in this building were also remodelled, the old apparatus
being removed and replaced by W.C.'s of a modern type, the partitions be-

tween the closets being of marble, and the walls lined to the height of fl'. e

feet with same, the floors ha.ve been laid with tile and the ceilings covered
with sheet steel, the whole now being a complete and up-to-date plant.

The marl le work and tiling was done under contract by the Middleton
Marble \^ orks of Hamilton; the sheet meta-l work by Mr. James FindJay
of Hamilton; the plumbing by men employed by the Department.

Kingston Asylum.

Pla.ns and specifications were prepared by the Department for a cottage
to be used as a Home for Convalescents and Nurses. Work wa«s commenced
in July, and the walls carried up to the top of first floor joists, which have
been put on. and the rough floor laid on to protect the building from the
weatlier. \\ ork will be continued in the spring and the building completed
in the summer. The building is 35 x 42 feet, the outer walls being built

of stone. It has been located a. little to the southwest in front of the Main
Building, and has been designed to harmonize with buildings adjacent
thereto. The work is being done by day labor under a competent foreman,
the materials being purchased by tender. Owing to severa.l of the old boil-

ers having become worn out, new boilers have been installed, an amount
to c >V( r the cost of same having been appropriated in this year's estimates.
Plan.<. aind si;ecifieations were prepared and tenders called for two horizon-
tal niulti-iubular I'M) horse power boilers, and the contract awarded to
Messrs. Selby & Youlden of Kingston, who have executed the work very
satisf;;ctorily. As additional power is reqtiired for the electric plant, an-

other lOU horse jiower boiler will be required for next season to take the
place of one of the old 50 horse power boilers which has been fitted up tem-
porarily for this winter. This will give a unit of 300 horse power, and will

be S'lfflcient for all purposes in connection with the Main Building. Owing
to the change in position of boilers, and the increased capacity, the steam
mains and returns had necessarily to be changed.
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Electric mains of increased capacity have been continued from the
power house to tlio Enuineer's and Carpenter's cottn.c;es, at the
main enrraico p;a'te<. Considerable paintinsi has been done to the outside
woodwork of the Main Bnildinc:. and repairs generally to the outside of the
buildings hare been made.

Asylum for Females, Cobourg.

Permanent siilewalks and steps of cement have been laid to front and
side entrances, and new fencing placed on the west side of the lot. The old

stone fencf^ from street line to line of main building:, which was found to

be in a verr defective condition, had to be taken down and rebuilt. Repairs
were also made to the old wooden fence where necessary. More of this work
will reTuire to be done during- the ensuing year. The roadway from the

east side has been extended to the rea.r of the boiler-house, being constructed
of stone and gravel. An ice-honse has been erected conveniently situated

to the Main Building. A large amount of work was done by this Depart-
ment in fitting up store-rooms, clothes-rooms, etc., etc., and everything left

complete and satisfactory, a.nd as the building now stands it is one of the

most modern and best equipped asylums in the Province.

Central Prison, Toronto.

The chapel, which was commenced last year, has been completed. a<nd

forms an artistic feature in the interior of this otherwise sombre building.

It hn-s been thoroughly equi])ped for the purpose for which it is to be used.

With the exception of the metal ceilinc:s. slating and galvanized iron work
of th^ roof, the entire work has been done by prison labor under the super-

vision of this Department, and is a credit to all concerned. The basement
under the chapel has been fitted up with a spra.y bath system of bathing

apparatus with water closets walled off at each end for the officials and pri-

soners respectively.

Reformatory for Females. Toronto.

The plumbing appaaatus in connection with lavatories, etc.. which was
in an unsanitary condition, has b^en removed, and modern appliances, placed

in more favorable positions for light and ventilation, have been installed

by this Depa-rtment.

Pntario Refomatory for Boys. Penetang.

The work done under this Department consisted of repairs to the roofs

of the different buildings. The old tin on the roof of the main centre build-

ing, which was rusty and worn out, was taken off and the entire roof slated,

the Talleys and eaves being covered with ga-lvanized iron. The work has

been done in a thorough manner by the Messrs. Douglas Bros, of Toronto,

Institute for the Blind. Brantford.

Repairs have been ma-de to the ^lain Building, and woodwork to front
of same has been painted. A new high pressure boiler has been installed,

and the old high pressure boiler altered into a hot water heater to repla-ce a
heater that was worn out. Repairs were also made to steam boilers, in-

cluding renewal of tubes in both of them. The whole of the work was
done by the Wa.terous Engine Works Company of Brantford.

Institution for Deaf and Dumb. Belleville.

Repairs were made to the drains and water supply mains, and the girls'

outside lavatory has been heated by steam. The plans were supplied by,

and the work wa-s done under the supervision of this Department.
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Normal and Model School, Toronto.

The usual amount of repairs have been made to the Education Depart-

ment Building and to the Xormal and Model School Buildings as was found

to be necessary from time to time.

Normal and Model Schools, Ottawa.

The steam mains and rerurns in connection with the heating plant in

the Model Sctool have been renewed and larger pipes placed in their stea«d,

the work being similar to that done in the Normal School last year. The
whole plant is now completed in a satisfactory condition, and is working
smoothly and effectively. a<nd there is no doubt that there will be consider-

able saving in the consumption of coal. The chimney to boiler-house, the

flu • in wfci -h was of insnfhcient capacity, has been taken down and rebuilt,

the tlue being increased by twice its area and 25 feet in height. The Xoir-

tract for same was executed by 'Mv. R. Lester of Otta<wa, whose tender

was the lowest for the work. Considerable repairs have been made to the

buildings, fences and yards as required. Now that the heating system has
been put in good shape it is proposed that other very necessary improve-

ments be made, first in the ventilation, as at present there is practically

none to speak of. excepting through the windows. It is also

proposed io improve the lighting by enlarging some of the windows
to the cla^s rooms and by placing borrowed lights in the walls of enrridors,

which at present are dark and gloomy. It is also proposed to light the

whole of the buildings with electricity, the Assembly Hall only being now
ligh'ed in that way. Improvements will a.lso have to be made to some por-

tions of the plumbing.
Plans and spc' ifications ha-ve been prepared by the Department for the

equipn ent of the Domestic Sr-ience class room in the northeast angle of the

building on the ground floor of the Model School. The work will be com-

pleted in the course of a few weeks. The equipment is for 24 students and
will be first-class and up to date in every respect.

Ontario Normal College. Hamilton.

Plans a-nd specifications were prepared by the Department for the

equipmrnt of a Domestic Science class room in this institution, to accommo-
date 26 students, from designs prepared by Mrs. Hoodless. The equipment
for the class room in Ottawa was also designed by this lady.

Normal School. London.

A cement floor has been laid in basement under the ^fadn Building and
a room fitted up in the east end of game for a class room for ^Lanual Train-

ing, the walls being sheeted up to a height of 6 feet with red pine and the

bala<nce finished with plaster, the ceiling being sheeted with pine. The
whole of the woodwork has been finished in natural wood, with the excep-

tion of ceiling, which has been painted. The room has been fully equipped

with the latest appliances under the direction of Mr. Alfred Leake. Director

of ^fanual Training. Four glass ca-ses have also been made and placed in

the Museum. A few necessary repairs have been made to the Building.

School of Practical Science.

A large amount of repairs and alterations have been made to this

building during the past year, including renewal of roadway and repairs to
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plumbing a.nd heating. Two additional rooms have been partitioned off in

the basement and two in the attic. The lecture room on the first floor in

the west wing adjoining the Principal's room has been converted into a

draughtino- room and electric lighting has been put in for same. A room
has been erected in the corridor on the upper floor to be used as an office

for the Fellows in connection with the school, and a. room formerly used

as a museum in the northwest angle of the old building on the upper floor

ha 'J been converted into a lecture room, the whole of the work having been

done by men employed by the Department.
The most important work undertaken by my branch during the past

year wa«s in connection with the Chemistry and Mining Building now in

course of erection in College street, for which the plans and specifications

were prepared after a great deal of time had been spent in preliminary work
which was necessarily entailed owing to the numerous and va-rious require-

ments of a building of this nature. Before commencing the plans the Prin-

cipal and the architect visited buildings of a similar class at Cornell Uni-

versity in Ithica, the University of Columbia, in New York City, the Uni-

versity of Pennsylva-nia, Pa., the Massachusetts Institute of Technology in

Boston and the McGill University in Montreal, with a view to obtaining in-

formation regarding the laying out of the buildings, and afterwa.rds visited

the Buffalo and Pennsylvania Railroad station in Pittsburg, and several of

the science buildings in New York City, regarding heating, ventilation and

equipment. The plans finally decided on and now being carried out ar^ the

result of deductions made from the information gathered during these

visits, the best and most suitable features having been embodied in the

plans of the building, and while in some pa.rticulars resembling the layout

of these buildings in grouping of the departments, the building as a whole

differ.'* from all of the university buildings visited in this respect : Chemistry

and mining are here combined in the same building; in other institutions

the work is taught in separate buildings.

Plans and specifications w^ere completed a.nd tenders called for in May.

When the tenders were opened it wa.s found that the cost of tba building, if

these plans were carried out, would exceed the estimate, the

cost of materials and labor having increased from the time the

estimate was made not less than 30 per cent. It was therefore

deemed advisable to have the plans and specifications redrawn and new
specifications prepared. The general design of the exterior was modified,

and a large amount of the stone a.nd ornamental work was omitted, the

size of the building and the general layout being the same as first plans.

Tenders were again called for in July, and contracts awarded as follows :

Cement, mason and brick work, to Mr. John Aldridge; carpenter work to A.

J. Brown; iron work to the Dominion Bridge Company; roofing and copper

work to George Duthie & Sons; plaster work to Wm. Hynes, all of Toronto,

and painting to the Messrs. Ross Bros, of Ha.milton. The whole of the foun-

dation walls have been erectwJ. Owing to the depth that foundations had

to be carried through the filled earth to get a solid bearing at the east end

of the building (in some places from 20 to 28 feet below the level of the

gi ound), and the constant frequent rains, considerable delay was occasioned

in proceeding with this part of the work. The brick work of basement has

been commenced, and the work will be carried on during the winter when

the weather is favorable, and it is expected the building will be completed

before the end of 1903.

The south facade on College street is 261 feet in length, the facade to

the west 132 feet, and to the east 86 feet. The boiler room, fa.n room and

electric plant room are located in the rear of the centre of the building ex-
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tending beyond to the north 78 feet, the coal vthult being alongside of the
I oiler room. What is known as the Milling Building iu eonnfCtiou with
the Mining Department, in which the milling plant will be installed, will

be plared immedia-telv north of the boiler room and adjacent thereto ex-

tending northward 78 feet and SO feet from ea-st to west. This part of the
buihlini; will be only one story high. The Main Building will be four stories
in height, each story being 10 feet in height, including the basement. The
foundations below the ground line Lave been built entirely of concrete. The
interior of all wall^ will be lined with pressed brick, of a light buff tint,

which will give a rich and plensing appearance. The exterior of the build-

ing has been designed with due regard for economy in conformity with the
requirement* for which it is to be used. The design is in the Italian Beu-
aissnnce and is severely simple and massive in character. The basement
walls on the three f^.r-ades will be constructed of Credit Valley brown stone
surmounted with a plinth of similar material, above this, to the copper cor-

nice at eaves of roof, the walls will be of plum-colored bricks with cornices

and trimmings of brown stone. The principal fea-ture is the centre portion of

the south facade, the main entranc"? to the ground floor being located in the

centre, and is approached by a flight of massive stone steps, the main en-

trance to the basement floor being under the same with an approa<ch at each
side. From above the ground floor four large Ionic columns with carved

capitals extend to the eutabliture of the main cornice, surmounted by a

gable the full width of the projection. The students" entrance is located at

the west facade entering into the main corridor, which extends from that

point to the Museum at the west end of the building.

The basement floor consists of a main corridor from west to east, being
joined to the main central corridor from north to south iu the centre of the
building. The centre portion on ea«h side of corridor is divided into ]\Ietal-

lurgica.1 Furrace room, Commercial Electro-Chemical plant room. Senior
Electro Chemical Laboratory. Electro-Chemical Preparation and work room,
Electric furnaces. Lecture room in Chemistry, private room. Demonstrator
in Mining and janitors room. The west wing is divided into Assay Labora-
tories a>nd rooms to be us d in connection with the work with the exception
of the Junior Ele tro-Chemical Laboratory, which is located in the southwest
angle. The Museum, which is continued up through the ground floor, occu-

pies the whole area of the ea-st wing and is approached bv entrance from
the corridor to be used by the students, the entrance for the public being
from the outside at the east end. (The corridors extend up over each other
throuirh the whole building).

The ground floor centre portion is divided on the north side into store-
room, lecture lOom and reading-room, and on the south side into Priucl-
pal's room, Se retiry's room. Board room, private laboratory and balau<-«^

room. In the west wing the large Chemical theatre occupies the north end,
with preparation and store rooms, etc. adjoining, the theatre for general
purposes, being to the south of the main corridor. The east wing is occupied
by the Musi^um, which is als'* entered from the corridors on this floor.

Th*^' centre portion of the first floor consists of store room. Electrolytic
Assay Laboratory and lecture rooms on the north side. On the south side
of this portion of the building a fireproof room, ca-lorimetry room,*

Professor's ro")m, private laboratorv. r>emonstrators in Chemistry. Fellows*
room and preiuiratioh room. The east wing over the Museum is divided
into section grinding, maps and lithology with lecture rooms adioinin?^.

The west w n^r of the second floor is entirely devoted to the first year
laboratory, the fellows* room, stoie ro ms and a large lecture room adjoin-

ing. The centre portion of th" «est wing is altogether devoted to Miner-
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alogy, divided into work rooms, demonstrators' rooms, laboratories a«nd
Prrftssojs' rooms. The various floors are approached by spacious stair-
cases in the centre building and in the west wing. Elevators leading to each
floor are located at the junction of ma.in building with the east and west
wings. Lavatories for students and Professors are located on each floor.

Particular attention is being paid to the heating a.nd ventilation, and elec-

tric plant, which will be of the most modern type, and the building when
completed will be second to none of its class on this continent.

Osgoode Hall, Toronto.

Repairs generally have been attended to throughout the buildings and
grounds and some of the a<partments painted, including the rooms occupied
by the Judges in the Court of Appeal and the lunch room in connection there-
with which has been suitably furnished. The lockers or wardrobes, which
were located in several apartments of the buildinp^ and which were too
small to accommodate the number of persons who desired to ma«ke use of
them, have been removed to the old court room in the west wing, which has
been fitted up and is now used entirely as a robing room. The work wa«s
done by the Department. Repairs and renewals have been made to the fur-

niture as required and the building kept in a good state of repair generally,
including the heating plant, a few repairs having been made to the boilers
and radiators. Files ba.ve been placed in the addition to the Surrogate
Clerk's vault, similar to those in the original vault.

Agricultural College, Guelpfc.

The building for the Physical and Biological Laboratories and Museum
has been completed. Plans and specifications were prepared by the De-
partment for the Live Stock Judging Pavilion, tenders were ca.lled for and
the contract for the whole of the work excepting the steam heating and light-

contract for the whole of the work excepting the steam heating and light-

ing was awarded to Mr. A. J. Brown of Toronto. The building has been
completed and will no doubt prove to be satisfactory in every way. Tfce

plan, as may be seen in the accompa.nying illustration, is circular and is de-

signed to seat 500 people. The walls a.re built of stone and brick and the roof

is of wood covered with galvanized iron and surmounted by a dome, which
is used as a main ventilator. The dimensions of the building are as follows:

Diameter 70 feet, height of ceilings at walls 12 feet, and at centre 20 feet.

Plans and specifications were prepared by the Department and tenders were
asked for a< duplicate electric light plant for lighting the whole of the build-

ii'gs and the grounds, the contract being awarded to the Canadian General
Electric Company, who have executed the work in a most satisfactory man-
ner. Plans and specifications were also prepared for wiring for electric

light for the grounds and buildin.frs, and after tenders had been called for,

the contra.ct was awarded to the Messrs. Keith & Fitzsimons Company
of Toronto. The work has been completed, and it is expected that consid-

erable savinu' will be made in changing from gas to electricity. Tenders
were also called for the electric fixtures for the buildings and the contracts

for the whole of the buildings excepting the Physical Laboratory and Mu-
• seum awarded to Messrs. Keith & Fitzsimons, and the contract for the last-

named building to the Rogers Electric Company of Toronto. In each case

the lowest tender -was accepted.

Algoma District.

The addition to court house at Gore Bay has been completed and lock-
ups have been erected at Wawa and Chapleau.

A new main drain 200 feet in length has been laid from the court house
and jail at Sault Ste. Marie and connected with the town sewer. Repairs
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have been' made to the coiii-t house and jail at that phice. Furniture has
been supplied to the lock-up at Blind River, and repairs have also been
made to the jail at Little Current.

Thunder Bay District.

Repairs were made to the jails at Fort William and Port Arthur, and
furnituri- was supplied where necessary.

Muskoka District.

Metallic fittings have been erected in the vault in connection with the
Registry Office in Bracebridjje. A new fence has been erected on the north
side of the lot, enclosing court house and jail, and furniture has been sup-
plied to the court house. Repairs have also been made and furniture sup-
plied to The lock-up at Huntsville.

Parry Sound District.

A plumbing system has been installed in the court house and jail in

Parry Sound consisting of w.c.'s, baths, etc., etc., the work being done^ under
the supervision of the Department. A lock-up has been erected at Byng
Inlet.

Nipissing District.

A lock-up has been built at Warren. Repairs to the court house and
jail at Xortt Bay have been attended to. and also to the court house and
jail in Mattawa.

Rainy River District.

Lock-ui)s are being erected at Emo. Beaver Mills and Atikokan and are

nearly completed. Extensive repairs have been piade to the court house

and jail at Rat Portage, consisting of foundation to jailer's house, re-shing-

ling roof, painting and papering, etc. A plumbing system is also being in-

stalled in the court house, jail and jailers house, the work being almost

completed. Repairs have been made to lock-ups at Klines Centre and Fort

Francis.
Mr. Tully, (Consulting Architect and Engineer, made a joint inspection

with Dr. Chamberlain, Inspector of Prisons, during the latter part of Au-
gust of the Court Houses and Gaols in the Algoma. Thunder Bay and Rainy
River Districts, the result of the inspection having been reported in detail

on the 4th of September. Slight repairs to the buildings at Sault Ste. Marie
were only required to be done under the Gaoler's inspection, application

having been made to the municipal authorities at Sault Ste. Marie for per-

mission to drain into the sewer on the main street, along which the sewer
was constructed for a distance of 100 feet in front of the gaol property,

and pormissi'^n havinjr been granted, connection was made from the main
building to the sewer by a tile drain. Sheriff Carney reported that the muni-
ci' ality would not charge more than .?1 00.00 for draining into tlie sewer.

Repairs are requiied at Port Arthur, including renewals of the shingles on
the r ofs of the ja.il and additions, which' have been in use for twenty years.

Mr. Tully made an inspection of the Registry Office, which is in the court

house, and saw the fittings recently put in. and which he stated met every re-

quirement. The buildings at Fort W^illiam were found to be in good repa<ir. On
th? 23rd of August the court house and jail at Rat Portage was inspected,

and the building a-lso found to be in good repair. The lock-up at ]\Iines

Centre was also inspected.

I have the honor to remain, sii' your obedient s( -vant,

F. R. HEAKES, Architect.
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REPORT OF THE ENGINEER.

Department of Public Works, Ontario.

Toronto, 31st December.. 1902.

Hon. F. R. L-itehford, Commissioner of Public Works. Ontario :

Sir,—I have the honor to submit the following report on works which
have been attended to by the Department: also respecting the extension of

railways throughout the Province during the year 1902.

Muskoka Lakes Works.

Thf- works which have been attended to out of this appropriation are

as follows :

In order to enable a better class of boat to be put on with a view of

affording improved accommodation to the large tourist traflSc on these lakes,

the lo;-k at Port Carling has been increased in length 32 feet 10 inches, the

size of the chamber now being 173 feet *'i inches from point to point of mitre

sills, and the width 33 feet.

The construction of substantial coffer dams both above and below the

lock was of course necessary when the space between was pumped out. and
kept unwatered with an eight-inch centrifugal steam pump, and the old

upp^r mitre sill and flooring torn out and the rock excavated to the re-

quired level.

The new walls, 14 feet in height, are constructed of 12 x 12 inch square

pine timber, the bottom timbers beinir scribed and closely fitted and bolted

to the rock, and the bottom of the chamber is formed with 12 x 12 inch floor

timbers, the spares between being filled with concrete and the whole cov-

ered with 3-inch planking. The new mitre sill is at the same level that the

old one was, consequently the old gates were utilized. The landing piers

above the lock have also been straightened, increased in width so as to

proprly connect with the new cribwork, and new 3-inch plank flooring has

been provided, the pier on the northerly side being 110 and on the southerly

side 140 feet in length.

Thf- work was carried on steadily throughout the winter, the whole
being completed on the 3rd of April, which was several days before the
lakes were sufficiently clear of ice to admit of navigation being opened.

A new swing bridge has been constructed over the lock 68 feet in length
and 15 feet inches in width. The bridge is built on the Howe truss prin-

ciple, with dressed lumber, painted, and rests upon a concrete pivot pier.

A concrete pier has also been constructed at the southerly end. which
serves both as a rest for the bridore when closed and a retaining wall for
the embankment forming the adjoining roadway. A similar pier is required
at the northerly end. but owing to the wash from the numerous steamers
passing through the look at the time the work was in progress, it could not
be constructed. It is intended, however, to proceed with this work before
the busy season of navigation sets in for the coming year.

The adjoining fixed bridge o^er the river has been provided with two
new main braces and two struts, the timber in these members having become
too decayed to servr- the intended purpose longer with reasonable safety. A
new hand railing has also been provided from the fixed bridge to the swing,
and the roadway between the two structures graded and improved. The
large unsightly pile of rock which existed on the southerly side of the cham-
ber ha« also been removed and tjie surface covered and levelled up -^-ith

<'arth obtiiined from an adjoining bank.. The dock below the lock has been
extended 44 feet in length and 12 feet in width. The foundation consisting
of cribwork fillpd with stone and the superstructure of 12 x 12 inch stringers



14 THE REPORT OF THE No. 7

covered with 3-incli hemlock planlciug, the outer side of the work being pro-

tected from injury by the steamers with 4x8 inch oak waling pieces, with
33 X 1-2 inch iron bolted on the face. A point of rock at the westerly end of

the dock which seriously interfered with steamers coming in and backing
out, has also been blasted and removed, and similar waling pieces to those
above described have been pi'ovided on the cribwork at the entrance to the

lock, and also on the dock oi\ the northerly side above.
Tiie heel post of one of the upper gates has been temporarily strength-

ened by bolting on pieces of timber, but considerable repairs require to be
made to these gates, in order to put them in good order, before the opening
of navigation in the coming year.

Owing to the accumulation of machinery which had to be used in the
extension of the lock, it was necessary to increase the size of the storehouse

in order to provide the necessary accommodation. The building was there-

fore raised 2 feet in height and increased 8 feet in width, new joists and
flooring being also provided, and the entire roof shingled. Some damage
which the Lockmaster's oflfico sustained while blasting was being done dur-

ing the time the improvement to the lock was under way, Avas made good
and the entire store house and office painted.

The dam has been supplied with four new stop-logs.

Madawaska River Bridge.

This bridge, which is fully described in my report for 1901, althougJi

practically wa-s not fully completed and ready to accommodate traffic at the

close of that year. An appropriation of 1850.00 was made in the estima.tes

for the present year in order to ena.ble the balance due the Hamilton

Bridge Works Company, on account of their contract, and some other small

liabilities incurred in connection with additional planking which was found

to be required, and in the constrncton of a.pproaches to be met upon the

satisfactory completion of the work.
The bridge was opened for traffic during the month of January, a.nd has

l)een steadily used since, but the entire work was not satisfactorily com-

pleted until considerably later on in the season, when the outstanding lia-

bilities were paid.

The structure is now in good condition, and it is not expected that any

further expenditure in connection with it will be required for some years

to come.
Petewawa Bridge.

A revote of the unexpended balance of the amount granted for service

on the construction of this bridge, and an additiona<l appropriation of

$850.00, the whole amounting to $590.00, was taken last session.

The bridge, as stated in mv previous report, in which the structure is

also fully described, was practically completed and opened for traffi.c about

the 25th of November, 1901, the further provision for it. made in the esti-

mates for the present year, being required to meet outsta.nding indebtedness

incurred in connection with the carrying out of the improvement, which

could not be ])aid before the close of the year owing to some portions of the

work not having at that time been carried out to the satisfaction of the

Department, but which have since been attended to.

Bridge Across Sturgeon River, Township of Field.

As previously reported, this bridge, which is situated on lot 11 in the

Vth concession of the Township of Field, was practically completed before

the close of 1901. the appropria.tion of fTOO.OO taken last session being

required principally to meet outstanding liabilities at the close of that year.
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Bridge at Huntsville.

As stated in my report for 1001. in which a description in detail of this

structure was p-lso driven, the construction of this bridge was not commenced
unti] toward the latter part of the month of October.

The work, however, was well advanced at the close of that year, and
operations being steadily continued, the bridge wa.s opened for trafSc in

the early part of the month of February of the present year, but the ap-
proaches yet require to be improved.

Black River Improvement.

The w-ork attended to out of this appropriation consisted of dredging
a channel through a shoal of sa<nd. sawdust and other debris which had
formed at the mouth of this river in Lake Simcoe, rendering it impossible
for anything except small rowboats to enter the stream.

Operations were commenced on the 16th of May, and continued until

the 3rd of July, when a channel 1.060 feet in length had been dredged with
a« bottom width of about 50 feet, and a depth of about seven feet of water
provided.

Joseph River Improvement.

An appropriation of SoOO.OO wavs granted last session for service on
the improvement of this channel, which is really the natural outlet of Lake
Joseph into Lake Rosseau, conditional an on equal a.mount being provided

locally or otherwise.
Tho condition was complied w"ith. a cheque for the amount, made pay-

able to the Honorable the Provincial Treasurer, being forwarded to him, and
operati'^'Us weie commenced on the 12th of August.

The work consisted of straightening and deepening the rock cutting

which was made some years ago by the Department at the outlet of Lake
Joseph, so as to enable a larger class of steam yachts to navigate the

channel than was contemplated or was necessary to atccommodate when the

original cutting was made.
The rock was first drilled and blasted and then removed by a steam

dredge, the cha.nnel being now 00 feet in length and 30 feet in width, the

depth of water in it being 5 feet 6 inches when there is 7 feet 6 inches on

the upper mitre sill of the lock at Port Carling. Four buoys have also been

put down to indicate the position of the natural channel, three of them
being at a sandbar on the Lake Joseph side of the cutting, and one a.t what
is known as "Tucks Narrows." a short distance below it.

The work was completed on 20th October, and the improvement is one

which, it is expected, will be fully appreciated, especially by pa-rties residing

toward the upper end of Lake Joseph, as by taking this route they will be

enabled to reach their destinations considerable earlier in the evening than

was formerly possible when, owing to this channel being of insufficient

ca.pacity to accommodate their craft, they were forced to utilize the ordinary

steamboat channel at Port Sandfield.

Bridge at Mattawa.

The improvement made to this bridge consisted of the enlargement a.nd

repairing of two of the piers and providing additional stone filling, also new

stringers, handrailing and floor planking where required.

The work was attended to by the Municipal authorities, f^nd upon

examination being made was found to have been satisfactorily ca.rried out,

consequents a cheque for the appropriation of SoOO.OO granted last Session

to defrav a portion of the cost wa« sent to the Treasurer of the :Municipality.
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Wa<bis River (District of Temiskaming).

The works attended to out of this appropriation consisted of the con-

struction of two bridjres across the stream, one on the line between lots -4

and 5 in the Vth concession, and the other on lot 11 in the same concession

of the Township of Kerns.
The bridg^es rest upon pile abutments and a.re constructed on the Queen

Truss principle, the spans being 45 feet in length in the clear and the width
of roadway 14 feet.

Bridge at Muskoka Falls.

An appropriation of $1,000.00 was gra.nted last session to assist in the

lefonstruction of the bridge at South Falls on the Line between the Town-
ships of Draper and Muskoka, and the work has been carried out by the

Municipal authorities of the former Township during the present year.

The bridge consists of two spans of Warren trussing 6.'^ and 32 feet in

length each, the whole resting upon a suhsta.ntially constructed stone pier,

and abutments, the former being about 14 feet in height, and the latter

about 5 and 10 feet inches in height each, respectively.

The trusses and floor beams and joists are of steel a-nd the flooring is

of 3 inch pine planking.

The plans of the superstructure were submitted and approved of before
construction was commenced, and upon the Department being notified that

the structure was completed, examina.tion was made, and as it was found
that the work had been satisfactorily carried out. a cheque for the amount of

the appropriation was sent to the Treasurer of the Township of Draper.

Des Joa<chims Rapids Bridge.

A re-vote of the appropriation of .14.000.00 granted to assist in the

reconstruction of the bridge over the Ottawa River, was taken last Session,

the amount being granted on condition that the ba<lance required to com-

plete the structure be provided by the Province of Quebec and the Dominion.
The work was carried out under the direct charge of Dominion Govern-

ment Engineers, and upon the Department being notified that it was com-

pleted, examination was made in the month of June, and as it was found to

be satisfactory in all respects, a cheque for the amount of the appropriation

was placed to the credit of the Receiver-General a.t Ottawa.
The new structure is located about a quarter of a mile up strea«m from

the site of the old one where the river is divided into two channels by an

island.

The sub-structure consists of first-class limestone masonry piers and
abutments, and the superstructure of steel, the trusses being constructed on

the single lattice principle with intermediate suspenders to sustain the steel

floor bea-ms. and the flooring is formed with 3 x 12 inch pine joists

placed about 3 feet apart from centr3s. covered with 3 inch plank put on

diagonally, with 2 inch planking on top laid at right a.ngles to the centre

line of the bridge. A substantial handrailing constructed with three rows

of 1 1-2 inch pipe securely fastened to the trusses and steel channel stan-

dards, where necessa.ry, is also provided at each side of the bridge.

The bridging on the Ontario side of the river consists of three trusses,

two of them being 100 feet 6 inches in length from centre to centre, of shoe

plates, and the other, (the centre one), being 226 feet 3 inches in length, the

total length from centre to centre of shoe plates of the end spans, and

including the distances on the piers between the centres of the shoe plates

being 431 feet 9 inches.

The bridging on the Quebec side consists of two trusses 150 feet inches

in length each from centre to centre of shoe plates; the total length from
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centre to centre of end shoe plates a«nd including the distance on the pier

being 302 feet *•> inches, making the total length of the trussing 731 feet 6

inch s.

The chords of the trusses are 20 feet apart from centre to centre, the

clear width of roadway between the wheel guards being about 18 feet. The
embjinkments forming the approaches are built with rock covered with ea.rth

and sand on tte roadway portion, the sides being built up so as to form dry

stone retaining walls; the length built in this manner at each end of the

structure on the Ontario side beinj: about 150 feet, and the height adjoining

the abutments about 20 feet. A road has also been constructed on the

Ont;irio side c(»nnecting the approaches witli the existing highway; also

across the Island connecting the two bridges, a distance of a<bout 800 feet.

Tl;e ap];roach on the Quebec side is about a quarter of a mile in length, con-

structed for almost tlie entire distance as above described.
ft

Maintenance Locks, Dams and Swing Bridges, Etc.

The improvements and repairs which have been attended to out of this

a«ppropriation during the present year are as follows :

Deer Lake Dam—Magnetawan River.

This dam. which is- situated on Lot 2 in the Xllth concession of the

Township of Burton, in the District of Parry Sound, was through the

breaking of a boom up the river in 1901, seriously dama-ged by saw-logs,

necessitating the following repairs to be attended to in the early part of the

present year.

Tl c dam is 113 feet in length, 25 feet in width, and 15 feet in height,

the depth from the top of the cribwork to the slide floor being 9 feet.

There are two stop-log openings in it. 29 feet in width each, and the stop-log

platform is 89 feet in length, and 12 feet in width. The structure above
the slide floor therefore consists of two shore piers and a centre pier upon
which piers four feet in width and six feet in height are erected to support
the stop log platform, these la-tter piers being required instead of posts

owing to the fact that the flood water frequently rises to a considerable dis-

tance above the top of the dam proper, during which periods posts would be

very liable to be knocked out by floating driftwood, and the entire stop log

platform carried away.
The repairs attended to consisted of rebuilding the three main piers

three feet in height at the front, and five feet at the back, and the entire

reconstruction of the small piers and stop-log pla.tform. which as above
explained, rests upon them. The cribwork is constructed with 12 inch by 12

inch square white pine timber, the whole being compactly filled with stone,

and the stop-log platform with 14 inch by 14 inch square stringers and 3 inch

planking. Three new windlasses for handling the sto])-logs have a4lso been

provided.

Works at Port Sandfield.

The repairs which ha-ve been carried out in connection with these works,

which are situated at the artificial cha-nnel which connects Lakes Joseph and

Rosseau in the ^Nfuskoka District, have been a<s follows :

—

The swing bridge has been provided with new centre and rest piers, the

old ones having become in such an decayed condition as to be dangerous.
The new cribwork is constructed with 12 by 12 inches a.nd 10 by
12 inches square white pine timber, the whole being securely fastened
together with 3-4 inch square iron drift bolts, and the bridge has also been
provided with four new needle beams.

The approach on the westerly side of the channel which is about 63 feet

in length, has also been provided with new bents constructed with 12

2 p w.
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\y 12 inch square timbci' placed about 20 feet apart from centres, the fl<»i>r

strinp:ers beinji of similar sized timber, and the rtoorin<x of 8 inch plankjii-;.

The approach at the easterly end of the bridge about 27 feet in length lui.s

aho been reconstructed in a similar manner.

T! e cr^bwork on the westerly side of the channel having also become
in a \er\ decayed state a.boye the water leyel, and in consequence of being

undermined by the wash from the steamers when starting and stopping,

leaning over the water to such an extent as to render it liable to fall into the

channel before the elapse of a.ny great length of time, has been entirely

removed for a distance of 100 feet and replaced with close piling. The
piling • is constructed with 10 by 12 inch square piles driven at 10 feet

centres with round anchor pile's driven at a similar distance a-part and 14

feet back from the face work, the piles being tied tQgether with 1 1-4 inch

round iron bolts which passes through the 8 by 12 inch square walling

piee-? whi' h are provided on both sides of the outside pile.

The sheet piling is 8 inches in thickness sawn squti.re and driven close,

and upon the top of the whole there is an 8 by 14 inch square pine cap-

T ing to prevent water finding its way into the end wood of the piles and caus-

ing decay. Piles were also driven to support the floor stringers of the land-

ing plc.tform, the platform being constructed with 10 by 12 inch pine

stringers rnd 3 inch planking, the latter being fastened with 7 by 3S
inch ship spikes. Oak walling pieces or fender strips have also been pro-

vided along the face of the work, the whole being securely fastened with
8 by 1-2 inch ship spikes and 3-4 inch square iron drift bolts.

On the easterly side of the channel a new course of timber has been
provided on the cribwork for a length of 180 feet northerly from the centre

jiier, ard the planking on the southerly side of the centre pier having become
in a \ev\ decayed and da-ngerons condition, was removed and the cribbing

filled with sand which was taken from the adjoining channel by the Depart-

mental dredge.
Two new lamp posts and lamps have also been provided to facilitate

navigation on dark stormy nights.

Bridges at Bala and Magnetawan.

The only work attended to at Ba.la during the present year was the

painting of the highway bridge oyer the southerly outlet of Lake ^luskoka,

two coats of oxide mixed with oil, and the swing bridge at Magnetawan wa.s

painted three coats of white lead and oil, the ironwork being painted black.

Ma.rys and Fairy Lakes Lock, Etc.

The sheeting on the cribwork at the head of the canal above this lock,

which is situated about 1 3-4 miles southerly from the Town of TTuntsville,

h-^s been renewed for a length of abont 20 feet to stop leakage, n.nd the high-

way bridcre over the Peninsula Creek canal situated abont five miles from
Huntsville. has received two coats of oxide paint.

WORKS ON GULL AND BURNT RIVER WATERS.

HalTs Lake Dam. »

The dam at the outlet of this lake in the Township' of Stanhope, has been
provided with two new courses of 10 x 12 inch Hemlock timber for the entire

length, the old ma.terial having become in such a decayed condition as to

be unfit for further service. The dam has also been provided with new
stop-log posts and two new windlasses, and the stop-log platform has been
entirely rebuilt, the flooring being of 3 inch Hemlock Tilankinu',
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Workman's Dam.

Thf southerly end of This dam. which is sirna-ted on the Cull Rixer a

short distance up-stream fr m the villa -je of ^linden, has been rebuilt 5 feet

in hei<.'ht and for a length of 43 feet with 10 x 12 inch square Hemlock tim-

bei-. The timber is securely fastened together with 3-4 inch square iron

drift bolts 22 inches in length, a-nd the entire structure has been compactly
filled with stone.

The cribwork on the soutLerly side of the slide which is 4 feet in

width haying b«-come in a decayed and unsatisfa-ctory condition for a length

of 100 feet from the lower end, has been taken down and rebuilt with 10

X 12 inch Hemlock timber, a height of. about 3 feet, and the stone

filling again replaced. Repairs have also been made to the flooring of the

slide with G inch planking.

Horseshoe Lake Dam.

This dam situated in the Township of Minden, about 5 miles up-stream
from the village of that name, has been provided with 2 new windlasses
;^nd 4 stop-logs, and the flooring of the slide opening repp.ired for 20 feet in
width, and feet in length with 6 inch Birch planking.

Works at Elliott's Falls—Hull River.

Owing to the formation of a jam of logs in the river in the month of

May last, the long guide boom a-bove this dam was broken and damaged to

such an extent as to necessitate its reconstruction for a length of 50 feet.

The brom is 3 feet in width constructed with 10 x 12 inch lAne timber
securely bolted together with 7-8 inch round iron bolts.

Repairs have also been made to the flooring of the slide at Norland,
which is situated about 5 miles down stream from Elliott's Falls.

Hawk. Crab and Paint Lake Dams.

Ha-wk Lake Dam in the Township of Stanhope, has been provided with
1 new windlass and o stop-logs and Crab and Paint Lake Dams in the Town-
ship of Sherboui-ne have also been furnished with new stop logs, the former
with 2 and the latter with 1.

Percy a.nd Eagle Lake Dams.

The dam at the outlet of Percy Lake in the Township of Harbiu'u. has
been provided with 2 new windlasses and Eagle Lake Dam in the Township

• of Guilford has also received some necessa.ry repairs.

Devil's Lake Dam.

The repairs to the dam at the nutlet of this lake, which is located *in

the Township of Snowden. and is one of the feeders to the Burnt River, con-

sisted of furnishing three new stop-logs: also ten wedge pieces on the face of

the stop-log posts. Reyadrs have also been made to the slide flooring with

six inch planking, and the entire structure has been well gravelled to make
it water-tight.

Pine Lake Dam.

Th<^ dam at the outlet of this lake in the Township of Glamorga.n. has
been supplied with 1 new windlass, and 2 windlass frames and the stop-

log platform 40 feet in length and 12 feet in width, has been provided with
new 3 inch Hemlock pla.nking.
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White Lake Dam.

This dam situated in the Township of Glamorgan, has been provided

with 2 new windlasses and frames, and 3 new stop-logs and the side of the

wa«te water sluice has been repaired with 12 x 12 inch square timber, and

the bottom of same, 24 feet in length and 12 feet in width, provided with

new 3 inch Hemlock floor plii.nking. The stop-lock platform has also been

replanked with 2 inch Hemlock, and the slide has been furnished with 2 new
floor sills and fi posts and braces, the sides being repa-ired with 8 inch pims

and the flooring with 4 inch Birch planking.

Loon and Cocklong La.ke Dams.

The dam at the outlet of Lorfn Lake in the Township of Dudley, has

been pi'ovided with 1 new stop-log; also a course of 10 x 12 inch Hemlock
timber for its entire length of about 70 feet, the timber being fastened with

3-4 inch square iron drift bolts 22 inches in length, and the adjoining pile

dam has been well gra«velled for its entire length of SB feet. Cocklong

Lake dam in the Township of Glamorgan, has been provided with 4 new
stop-logs.

High Falls—Dam and Slide—Burnt River.

This dam. situated in the Township of Monmouth, has been supplied

with 3 new windlasses amd frames, and 3 new stop-logs for the waste

sluice, and 6 for the slide opening. The waste sluice 20 feet in width and

10 feet in length, has also been replanked with 3 inch Hemlock, and the

slide opening provided with 4 new stop-log posts of 12 x 12 inch Hemlock

timber, and 2 pieces of half round hardwood bolted on the corners to pro-

tect the cribwork from injury, and repadrs have also been made to the

flooring.

Mississicua and Bottle Lake Dams and Slides.

The dam at the outlet of Mississicua Lake in the Township of Harvey

has been provided with 3 new stop-logs a.nd repairs have been made to the

flooring of the slide opening. Repairs have also been made to the flooring

of the slide at Scott's Mills, which is situated a few miles further down
stream, and to the slide at the outlet of Bottle Lake, in the Township of

Ca«vendish.

Lock at Young's Point.

This lock has been provided with a new set of lower gates, the old

ones having become in such a decayed state as to render them unfit to longer

serve the intended purpose with reasonable safety, a^nd provision will

require to be made in the estimates for the coming year to renew the upper

gates also.

• A quantity of gravel which had found its wa.y into the lower recess to

such an extent as to interfere with the proper working of the gates was also

remo\ ed by one of the Departmental divers.

Balsam River Lock.

This lock has been supplied with a full set of ga.tes, and the entire

lock walls replanked with 3 inch Hemlock, the planking being fastened

with 7 X 3-8 inch ship spikes.

Sw^ing Bridges, etc., at Lindsay.

The easterly chord and swinging gear segment of the bridge on Lindsay

street, ha.s been repaired, and the turntable supplied with 2 new wheels.
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The stiur-ture has also been pi-ovided with ?> new needle beams, and re-

planked its entire length with ''> inch Hemlock planking.

Tht' storehouse at the upper end of the lock and the Lockmaster's office

and storehouse at the lower end have been reshingled. and one of the Depart-
mental scows has been provided with a new deck.

The bridge south of Lindsay has been supplied with one new wheel, the

foundation of the tnrnta<ble levelled up and some additional stone ballast put
in at the westerly end of the structure.

The following are the Lnekmaster's Returns of Lockages made during

the present year :

Port Carling Loek.—4.ri7rt steamers, fiir. jsmall boats, Sofi scows and 205

rafts or r-ribs of timber.

Marys a<nd Fairy Lakes Lock.—081 steamers, 101 small boats, 127 scows

and 70 rafts or cribs of timber.
Magnetawan.—807 steamers. GO small boats. 206 scows and 10 rafts or

cribs of timber.

Lindsay Lock.—275 steamers. 1.50 small boa.ts. 161 scows and 38 rafts

or erih> of liniber.

Young's Point Lor-k.—1.018 steamers. 104 small boats. 204 scows and
149 rafts or eiibs of timber.

Balsam Eiver Lock.—645 steamers. 64 small boats. 442 scows a.nd 251
rafts or cribs of timbei-.

?Jmoky Falls Bridge—Sturgeon River.

In order to faeilitate the driving of saw-logs and timlier down
this stream, and a-lso ousnre the safety of this bridge. 2 piers have
been remnved out of the river, and a new truss constructed which
provides a elear opening of 68 feet where there was formerlv three
openings, two of 16 and one 15 feet in width, the piers oecnpyinir the

ba>lance of the distanr-p. The entire struf'ture has also been raised about 6

fppt. the timber of the piers taken eut bein£r utilized to a eertain extent in

building the necessary additional heicrht on the old ones.
A new pier of 21 feet in length. 8 feet in width and about 14 feet in

height, has also been construeted at the easterly end of the bridge,to replace
a framed bent and lessen the liability to interference with trafSc. owing to

the bent being knocked out by saw-loirs striking it when being floated down
the stream by the lumbermen.

A number of piles have been driven alonoside the shore pier at the wes-
terly end of the bridee. the piles beinji drift bolted to the eribbing. the ob-

ject in doing this being to prevent further settlement tha-n had already oc-

curred owinjr to the eribwork havinjr been undermined by the water.
The bridge has a.lso been provided with approaches at each end. con-

structed of trestlework and earth-fillins". this work beinn ef eourse rendered
Decessaiy through the raising of the structure.

Indian Point J^wincr Bridge.

This swing bridge is situated on the ^fanitoulin Island a-bout 10 miles

southerlv from Oore Bay. and at the outlet of what is known as Lake
Wolsey.

The work attended to consisted of the construction of guide piers both
above and below the centre pier of the bridge with a A-iew to lessening the
(liability of injury to the structure by boats beins: earried against it by the
strong current which frequently exists at this point.

The pier is constructed of 2 tows of close piling whieh extends about 40

feet above and below the centre pier with a cutwater formed at each end,
the tots;-! length of the piling exejusive of cutwaters being about 100 feet.
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Tl:e piling; was driven so as to extend alon"' oaeli side of the centre pier, the

di^taure between the rows beino- about 20 feet, and between these, 3 rows of

piles were driven to stiffen the structure, with 5 piles in each row, the whole
being fastened together with (> x 12 inch timbers securely bolted to the piles.

Some a Iditional bracing of 10 x 12 inch timber was also put in the cutwaters
and si'^MlT brncinfr between the centre row of piles. The pier on the

no'tl^erlv side of the navioal>U' channel was also provided with wings con-

structed of a single row of close piling extending for a distance of 20 feet on

each side of the pier.

The approach on the northerly end of the bridge has been improved by
placing a round log at each side, with 3 x 12 inch plank on top for a distanos
of 700 feet, which it is expected will prevent the gra.vel from being washed
oif the road by heavy seas in stormy weather, and the snow from being
blown eflf in winter. The approach has also been re-gravelled for a* length of

about 500 feet, and repairs have been made to the gearing of the swing
bridge.

Mississagua River Bridge.

An approprin.tion of |8.200.00 was granted last session for service on
the construction of concrete piers to support what is known as "The Iron
Bridge," over the Mississagua River in the Township of Gladstone, the crib-

work piers uiion which the structure rested having become in a decayed
and unsafe condition.

The bridge, which has a clear span of 200 feet, was erected in ISSfi. the

easterly pier resting upon, solid rock, and the westerly one upon a pile

foundation.
In order to enable the work to be carried out considera<ble preparation

was ne;-essnry, framed bents having to be constructed at the easterly end
and pile ones at the westerly to support the structure during the time the

old eribwork piers were being removed, and the new concrete ones construct-

ed, and similar provision had also to be ma<de to support the wooden ap-

proaches at each end. When the eribwork pier at the westerly end was
removed and the pile foundation exposed, it was not considered altogether

sati«fa<^tory, and in order to make better provision for the reception of the

corcrete pier, and further ensure safety from settlement, seventeen addi-

tional piles were driven.

The pier is 24 feet o inches in height, 10 feet 3 inches in width at the

base, and feet at the top. the total length at the base from lower end of

pier to point of cutwater being 35 feet 4 inches. The cutwater ha.s a batter

of nb^ut 3 inches to the foot, and the sides and back a batter of one inch in

a siivilar vertical distance.

T' e easterly pier is Ifi feet 3 inches in height. 24 feet 4 inches in length
and S feet 2 inches in width at the bottom, a-nd 22 feet in length and feet

in width pt the top. As this I'ier connects with a slance pier which will

be hereafter dealt with, the construction of a cutwatei- on it was not re-

quired.

In consequence of the timber forming the eribwork of the glance pier
beinsT in a decayed and unsatisfa-rtory condition, it was entirely removed
for a length of 28 feet and replaced with a dry stone and concrete wall,
which connects with the portion of the old eribwork which was allowed to
remain. The pier is 14 feet 3 inches in height and 5 feet inches in width,
the c ntre portion for a width of a.bout 2 feet inches being constructed of

dry stone masonry, and the remainder of ordinary broken stone concrete,

the entire top beinu- covered to a depth of about 12 inches with the latter

mentioned material. The eribwork portion of the glance pier which was
allowed to remain in place, a«bout 50 feet in length, has been provided with
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a new t 'p conr.sQ of 12 x 12 inch siinare timber on both front and rear walls;

also new cross ti< s placed about 10 feet apart.

Tlie easterly approjxh, 44 feet in leno;th, has with the exception of the

flooring, which was in fair condition, been entirely rebuilt, two new bents

with four piles in each being prwided. new sway braces, caps and corbels,

and n-'W stringers and handrailing througtout.

The westerly approach, 40 feet in length. ha.s also been reconstructed

in a similar manufi'. and the entire ironwork of the main truss has been
thoroughly scraped where nwted. and the whole painted two coats with iron

oxid' paint.

The work was commenced toward tLe In.tter part of August, and com-

pleted in the early part of Xoyember, the entire improyement being carried

out wit!. out any interference whateyer with traffic.

Bass La.ke Dam.

A new dam has been constructed at the outlet of this lake on Lot No.
10 in the 2nd concession of the Township of Galway.

The dam is 04 feet in length. 12 feet in width, and will ayerage about S
feet in height. It is constructed with 10 x 12 inch hemlock timber, fastened
together with 3-4 inch square iron drift bolts, the bottom courses being
well scribed to the rock, and secured in place with 1 1-4 inch round iron rock
holts. The face of the structure is sheeted with two-inch hemlock planking
with a course of one inch lumber on top. the whole being securely spiked to

the timber, and thf* cri^'^'ork is compactly filled with stone. The slide open-
ing is 8 feet i" width rnd 8 feet in depth from the top of the cribbina: to the
foor an"! the slide extends a distance of 8 feet beyond the lower side of the
da'*'. The sto{»-loir platform. 24 feet in leufrth and 12 feet in width, is coy-

ered with two inch hemlock plankine: and the necessary windlasses and
fhnins. etc.. required for handling the stop-log haye been proyided.

Dam on Squaw Riyer.

The work attended to out of this appropriation ha« been as follows:

The front and back timbers of this structure, which is situated on Lot
^'o. :>o. on the bounda.ry between the townships of Galway and Haryey,

h'ye hie-n re] aired in seyeral places. :i.nd the sides of the slide opening re-

built with 12 X 12 inch sfjuare timber to a height of seyen feet, and new
stop-log posts. sto]i-lotrs and platform j)royided.

Th stop-log platform. 24 feet in length and 12 feet in width, is coyered

with 2 inch hemlock planking, and the necessary applia.nces for enabling ;the

stop-logs to be handled haye been supplied.

The face of the structure, which is 07 feet in length, has also been
sheeted with two inch hemlock planking, with one inch lumber on top and
the necessary grayelliiig has been done to make it wa-ter tight.

The work was commenced on the 10th of February, and completed on

the 20th of March.
Docks on Rainy Riyer.

The works attended to out of the appropriation of §2..500.00 granted
last Session for expenditure on docks a.long this stream are as follows :

At Boucheryillo. situated on Lot IH in the Townshii) of ^Morley. Riyer
Range, an extension has been made to the old dock, which was 20 feet in

width and 60 feet in length. The extension is 40 feet in width, and a sim-

ilar length to the old structure, making the total length now 120 feet. The
stiucture is constructed with Norway pine piling with white pine caps and
stringers, a-nd the flooring is of two and a half inch pine planking. The
dock is a good substantial structure with favorable a.])proaches in rear and
is well protected against damage during high water.
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At Rjipid River, on Lot 1<> in the Townslii]) of W'orthiuirton, a< dock 60

feet in width and 84 feet in lenp;th has been oonstnicted with tamarae pil-

ing, red pine caps and wliite pine stringers and planking. This dock is

situated in a vei'.v desirable location, and is likely to be extensively used

bv the settlers.

A dock l:a<s been constructed on Lot 48, River Range, in the Township
of Barwick. It is 00 feet in width and To feet in length, and is constructed

with tamarac piling and pine caj)s. stringers and planking in a similar

manner to the one at Ra]»id River, aaid a similar structure in all respects to

the above has been constructed at the foot of 3rd street in the Town of

Rainy River. This dock is located immediately opposite the Canadian
Northern Railway station.

An extension ha.s been made to what is known in the locality as the
''Big Forks Dock." situated on Lot 32, River Range in the Townstip of
Woodyatt. The extension is 40 feet in width and 60 feet in length, making
the total length of the structure now 120 feet. It is constructed in a sim-

ilar manner to the others already described.

McKenzie Creek and Snake River Im])rovements.

The improvements attended to on McKenzie creek consisted of the cut-

ting away of overhanging branches, and the remova<l of snags and sunken
logs from the channel so as to enable the Wabigoon lake steamers to navi-

gate the stream as far up as Dinorwic station on the Canadian Pacific Rail-

way. The turning basin at Dinorwic has also been enlarged to 50 x 35 feet,

a depth of three and one-half feet of water being provided, and the old dock,

which wa<s built by residents, has been lengthened 30 feet. Buoys have

also been placed at the mouth of the creek indicating where the navigable

channel is situated. The Snake River improvements also consisted of the

removal of boulders, sunken logs r.nd other obsti'uctions which interfered

with navigation between Lake ^A'abigoon and Beaudreault's Landing, the

work being completed in the early part of August.

La.nding Dock at Beaudreaults.

An appropriation of |(>00.00 was granted last Session for service on

the construction of a public landing dock at this point, which is situated

on Minnehaha La-ke. and at the head of navigation from Lake Wabigoon.

The dock is 30 feet in width and SO feet in length, the substructure consist-

ing of cribwork piers filled with stone and faced with 3 inch planking, the

flooring being of similar material. The work was completed on the

5th of July.

Bridge at Port Sydney.

An appropria.tion of ILOOO.OO was granted last Session to assist in the

construction of this bridge over the Muskoka River in the Township of Ste-

phenson, and the work has been completed during the present year.

The brids-e is of steel, constructed on what is known as the ''Ponv Lat-

tice" or Warren principle, and is 74 feet in length, the joist and floorin*?

being of wood and the roadway 14 feet in width in the clear. The sub-struc-

ture consists of two first-class masonry abutments, the westerly one, which

rests upon bed rock, being 19 feet in length a-nd IT feet in height. 6 feet in

width at the bottom and 4 feet at the top. The easterly one is built upon

a concrete foundation resting upon gravel, the concrete being 11 feet in

width and G feet in depth. 22 feet in length on the face and 31 feet at the

back. The masonry is 8 feet in width at the bottom and 4 feet a-t the top,

the height being 14 feet. Substantial wing walls have been built to each
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abutment, the one on the north side of the westerly one beinjj; 38 feet in

length at the bottom, and 13 feet at the top, the height being 16 feet, and
the one on the south side is siniihir. bur onlv 33 feet in length n.t the bottom.
The wing walls at the easterly abutment are 14 feet in length and 1(> feet

in height, and the approaoh.es to both are formed of stone and gravel.

The work was ca-rried out by the municipal authorities, and upon exam-
ination being made, was found to have been satisfactorily performed, cou-

sequontly the amount of the appropriation was paid.

Stoney Creek Bridge, Township of Ryerson.

The bridge over this creek on the road between the Vlllth and IXth
concessions of the Township, which was built about twelve years ago, con-

sisted of a Queen truss span of 40 feet over the main stream, the easterly

approach consisting of one span of 14 feet, and the westerly one of 18 spans
14 feet inches in width each, of pile trestlework. Owing to the action of

the frost, these trestles heaved up in a very irregular manner, ma<king the
bridge floor uneven, ahd presenting a very dilapidated appearance, the tim-

bers being also ba.dly decayed in places.

The 40 foot sjjan ha.s been entirely rebuilt, new cribwork abutments,
compactly tilled with stone, being yjrovided for same, and two of the trestle

spans over a small branch of the creek have also been renewed. The balance
of the trestlework on the westerly side Las been removed, and a. permanent
approach formed with earth tilling, the embankment being about 236 feet in

length and 18 feet in width on the top, with sides sloping one and a half feet

horizontal to one foot vertical, the avera.ge depth being about 5 feef. The
earth approach on the easterly side has also been increased in width.

Extension of Railways.

The following are as far a.s could be ascertained the details of work
done during the present year on the ditferent lines of railway under con-

struction, with the exception of the Temiskaming and Northern Ontario
Railway, which will be specially reported upon.

Ontario and Rainy River Railway.

The construction of this railway which, as previously reported, now
forms a portion of the line known a-s the Canadian Xorthern, and which
commences at Stanley on the Port Arthur, Duliith and Western Railway,

and extends to the International Boundary on Rainy River, at wha.t was
formerly known as Beaver Mills, was commenced during the month of

August. 1898, the work being continued until the latter part of June of the

present year, when it wa.s practically completed, and opened for traffic

through to Winnipeg.

The length of the line in Ontario is 268 20-100 miles, the distance to

Winnipeg being 41!» miles and from the present easterly terminus at Port
Arthur to that point 430 miles, the Port Arthur, Duluth and Western Rail-

way track being utilized for 20 miles of that distance.

The jine is a. very important one inasmuch as it will without doubt ma-
terially hasten the opening u]> and development of a very large section ot

country rich in both lands and minerals, the greater portion of which it was
formerly very difficult to reach.

James Bay Railway.

As previously reported, the construction of this railway, which com-
mences at what is known as ''Quebec siding," on the Canada« Atlantic Rail-

way, situated about four miles eastward from the water of the Georgian
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Bay, was comment-ed durinc: Ihe month of July, 1001. aiul at the close of
that year the woi'k was well advanced.

Oj'ei-ations were continned dni-inu' tV.e present year until the month of
October, when the line was completed and opened for traffic to Parry Harbor,
a di'^taree of 3 70-100 miles.

Th(> extension of the line northward is contempla-ted, and I understand
several parties have been out durinc: the i;ast summer surveyinj? with a view
to findins: a favorabh^ location, but so far nothing- in the way of construc-
tion work has be<^'n done beyond the Seouin River.

Bruce urines and Aljjoma Railway.

The construction of this line was commenced at a point a* few hundred
feet westerly of the Bruce Mines station building on the C.P.R. on 10th of

Auiiust, 1001, and at the close of that year the gradinij; had been completed
for a distance of 14 1-2 miles, 10 miles of tra.ck laid and about one mile
liallastcd. Operations have been continued during the present year, the
line being- completed and opened for traffic in the early part of December
from the C.P.R. to Rock Lake, in the Township of Aberdeen, a. distance of

about 14 30-100 miles.

The construction of the jmrtion extending southward from the C.P.R.
to the villave of Bruce Klines and the water of Lake Huron, ha.s also been
pioceeded with, and I understand both the grading and tracklaying are com-
]>leted, and that the ballasting will be a-ttended to in the coming ye/ir as
soon as the season will permit of such work being properly carried out.

Magnetawan River Railway.

The construction of this i-ailway, which extends from a point on the

Northern Division of the Crand Trunk near Burk's Fa.lls station to the end
of the ])ublic landing dock on the northerly side of the ^lagnetawan River,

in that village, a distance of a little over a mile, wa.s commenced during
the present year, and the line was completed and opened for traffic as a<

portion of the (Trand Trunk System in the early part of November.
In addition to the main line proper, what is known as ^lain Line No. 2

has been constructed a.long the southerly side of the river for a length of

],fi27 feet, aifd adjoining this two sidings have been provided, 775 and 503

feet in length each, respectively, and near the Crand Trunk junction there
arc also two sidings 320 and 1,209 feet in length each.

The construction of the line is an improvement which will be fully a})-

P'-ec'a-tiMl by residents of the country along the Magnetawan River, and
around the shores of Se-se-be and Ah-mic lakes, as owing to the long haul
from the head of navigation at lUirk's Falls to the railway, being now ren-

der d unnec(^ssarv, parties shi])pinii- out products of the country of any de-

scr])tion will be a-b^e to realize more for them than was formerly possible

and the cost of goods going in will also, it is expe(^ted. be pro])ortionately

leduced.

Algoma Central Railway.

Construction work has been steadily continued on this railway during
the ]»iesent ye-^r. and T understand that the gi-ading is now completed on
the nia.in line from Sault Ste. ^larie to the junction with the ]\richipicoten

bi'anch. a distance of 170 1-2 miles and that the line is conijileted and open
for traffic for 64 1-2 miles of this distance.

The ]\Tichipicoten branch is, I understand, fully completed from Lake
Sujierior to the junction with the main Ijne, a distance of 22.10 miles.

The following revised statement to the close of 1002 gives in deta-il the

mileage of each railway in OntaT-io, distinguishing between those constructed
prior to and since Confederation :
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From the foregoing it will be seen that besides the Temiskaming and
Northern Ontario Railway, which, a«s already stated, will be dealt with in

a special report, construction work has been in progress on five lines of
railway during the present year, all of which with the exception of the
short spur line to the ^lagnetawan River, have been previously reported
upon, and tha.t 82 21-100 miles have been comy)leted and opened for traffic.

I have the honor to remain, sir,

Your obedient servant,

ROBERT McCALLUM,
Engineer Public Works.

REPORT OF THE SUPERINTENDENT OF COLONIZATION ROADS.

To the Honorable F, R. Latchford, Commissioner of Public Works, Ontario:

Sir,—I have the honor to submit my report upon the work accomplished
under the management of the Colonization Roads branch of your depa«rt-

ment during the year 1902.

The year was not favorable for road making, being generally wet, and
wa.ges and general exjienditures being also considerably higher owing to

the unusual demand for labor throughout the whole of the Province, there
has been in some instances less work done than in most former years, but
altogether the reports of the various inspectors show a very fair quantity
of roads opened and improvements ma-de for the small sums of money at
the disp 'sal of the Department.

The aggregate for the expenditure of $196,246.07 represents about two
hundred miles of new roads opened and seven hundred and forty-eight miles
of repairs, sixty-six hundred and sixty feet of bridging and improvements,
including mining roads a-nd a large amount of ditching and draining in

Thunder Bay. Rainy River and Temiskaming districts, which latter are
among the 'chief considerations in road making.

In sections where colonization is being encouraged, expenditure along
eerta-in leading lines has been concentrated in order to provide access to

distant ]»ortions, and I would recommend in future that the expenditure be
concentrated to a greater extent than heretofore upon main thoroughfares
in order that settlers may be in a position to reach, with their supplies and
effects, the more outlying loca.tions, and thus provide for a more expansive
development of New Ontario lands.

I would also suggest that settlers be encouraged to organize into mun-
icipalities that they may better manage the opening of local roads leading
into a.ny which have been or may be opened by the Government or through
its assistance, and I believe many advantages in the matter of schools and
other matters would be secured in this way.

The following are the operations of the season :

Algoma. Mills and Blind River Road, The construction of this road
was commenced a.t the town line of Cobden and Striker, at centre of con. 1,

opening half a mile to con. 2, and thence east. Also, between lots 11 and
12 of con. 2. the road was opened 30 feet wide for immediate use for settlers,

and on the town line between Striker and Long n< bridge was replanked and
the approaches filled in.

Aiwood and Cuiran Road. From lots 16 and 17, Atwood, into Curran,
between sections 2 and 8, a mile and five-eighths of a mile was chopped out
40 feet wide a<nd grubbed 2.5 feet wide. This is in Rainv River District.
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B-ilfoiir Towuslii]) Roads. R(-pairs over roads previously opened and
done larnrel.v with a jiradinf: macbiue. makinjj excellent portions. In addition

half a mile was o] ened from eon. 4. between lots 4 iMid 5 northward.

Blind River and Iron Bridge Road. From the month of Mississaiia

River on epst side two and a half miles were opened northeasterly.

Birch Lake and Webbwood Road. A mile and three-qnarters 0])ened.

graded and ditched from centre of lot 8. con. 0. ;>ray. across half of lot 3 to

west side of lot 4 and over lots .") and H. whiel, had previonslv been cho])-

ped out.

Brute Klines and Desert Lake Road. From The C. P. Ra-ilway track
at the line between concessions 4 and 5. Plnmmer Additional. "Copijer Bay
location." a mile and a half was graded to concession 7.

Bruce Mines and Rydal Bank Road. Four miles graded between lots

4 and .~) to con. 8. from the C. P. Railway north.

Bridge Repadrs. In Thunder Bay District the chief work was ui>oii

Stanley bridge, formerly known as Kaministiquia bridge, while a consider-

able sum was spent upon Prdpoonge bridge over the same river.

Buiris Road. Two miles in the Township of Bnrris. between lots S and
9. and half a mile in Devlin, between sections 32 a-nd 33, were o]iened as a
good winter road to the railway.

Cartienter and La«l: Road. The chopTiini.''. f'in.bbin</ and crosswayinir of

two mih^s and a h; If fiom opposite section 30 Lash east to section 32. Dev-
lin

Carprni^er and Dobie Town Line Road. This work was from conces-

sions 3 and 4 north to con. 5. openinii' about two miles throusih bush and
mnskee^. the latter being a mile and a half long a<nd which was crosswayed.

Carpenter and Emo Road. Chiefly the crosswayiiig and ditchinjr of

more than a mile with tap drains of almost an equal lengtl,. The work is

between lots 10 and 11. Carpenter.

Carnarvon, 12 Con. Road. Two miles of grading and ditching from
centre of lot 2 to east side of lot 8.

Cockburn Island Ronds. About a mile and a half of work in turnj)ik-

ing and general improvements.

Conmee Township Road. Three miles opened north between lots t; and
7 northward as far as settlement at the time had extended. The timber pass-

ed through is heavy birch and tamarac upon the high lands with heaA-y ceda-r

in the vallevs. Roads in this toj^nship. the inspector says, shotild be ex-

tended.

CofTin 4 and o Con. Road. Commencino- between lots 10 and 1L con. 4.

a road wa^ choored. cle^r'^d a^d traded across lots 10 and almost a mile

in^o a settlement of considerable importance.
Trozier and Fort Frances Road. From lot 47. Townshin of ^fcTrvine.

thenco west 20 chains, thence north o chains and thence 3 miles to the N.W.
corner of section 15. Crozier. a most important work.

Crozier and Lash Road. This work was chiefly obtaining timber to

cros-^way a three mile swam]) or muskeg from centres of sections S and 5

Crozier to centres of section 12 and 11.

Crozier, Devlin and Lash Road. The chopping and crosswaying be-

tween sections 32 and 27 and building a bridge over Lavalle river GO feet

long at section 32, a mile of work.

Dawson Road. Some even miles of improvements were made
in the Townships of Mclntyre r-nd Oliver, the municipality of Sheeniah
giving 82.j0 on account of the work to supplement the Government grant
of ?5'
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Day Mills and Dayton Road. On tliis road work was begun at niiddlo

of lot 3, con. 5, Brioiit Additional, thence west to lots '•'> and t, thence north

one mile to town line of Day and Bright, thence west on town line sixty

rods to lots 2 and 3, con. 1, Day, and thence north througL con. 1 Day, about
two miles altogether, and over one-half of which a grading machine was
used with advantage.

Devlin Road. From lots 32 and 33, Woodyatt, north to centre of sec.

28, Devlin, some three miles of double diiching and draining was done for

the general advantage of the district.

Devlin and Woodyatt Road. A mile of new road opened from the town
line between Devlin and Woodyatt, at S.W. corner of section 4, Devlin, east

into a settlement liitLerto without a general highway.
Dobie Road. About a mile oi)ened and double ditched between con-

cessions 2 and 3 from the town line of Carpenter and Dobie west.
Dorion Road. Through concessions 3, 4 and 5 a good road has been

opened, serving two settlements, who, the inspector so.ys, are good and
thrifty, and he requests a substantial grant next season for further assist-

ance and development.
Eton Township Roads. On concession 2 across lots 3, 4 and 5; between

lots 4 and 5, through concessions 1 to 4; between lots 6 and 7, through con-

cessions 2 to 5; on concession 3, through lots 3, 4, 9, 10, 11; and on concession

4, across lots 7, S and 9. some eight miles were opened or substantially im-

proved. A further ex])enditure should be made next yea.r for the opening
of leading roads.

Emo and Lash Road. Re]>airs from Emo north with ditching, sometv\o
miles.

Great Northern Road. Two miles of repairs from the western bound-

ary of Rankin location across said loca-tion; with an equal length from the

C. P. Ry crossing at Garden River east to Echo River.

Grand Portage Road. This work was from the S.W. corner of lot 2,

con. 0, Wells, extending to the N.E. corner of lot 1 at boundary between
Wells a.nd Parkinson and at the corner of four townships, a mile and a

quarter of new work, well ditched and graded.

Gordon Lake and Port Lock Road. From the south end of lot 3, con-

cession 2. Johnson, north through th^ centre of lot 3, concession 3, and
north, between lots 3 and 4, to concession 6, three and a half miles were
well graded with a machine.

Goula.is Bay Road. ?5ome small but necessary repairs over some five

or six miles in Pennefather and Fenwick.
Harrow Township Roads. From lots 10 and 11, con. 5, east to lots r>

and 7, about two miles of grading was done.

Hymer Roads. In the Township of O'Connor, from the second conces-

sion line west half a mile was cut out a-nd on the fourth line one mile was
opened with some repairs on main roads. In Gillies Township the main
road was extended to the second concession with some w^ork along the fifth

concession to lot number three to afford access by settlers to their farms.

Isbister and Port Finla.y Road. Three miles improved over a section

opened roughly in 1000 from S.T]. corner section 22, Laird, north to Isbister

station.

Johnson Bridge. A bridge in the township of Shedden on section 8

with a lengjth of one hundred and twenty feet and reported by the inspector

as an excellent structure.

Jaffray Township Road. From last year's work this road hotS been cut

northeasterly towards Sturgeon Lake about three miles.

Korah Township Road. A mile of road opened from the southwest

corner of section 11. north, between sections 10 and 11.
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La.sb and Ayleswortli Road. A high crossway was built between sec-

tions 2 and 3 south, also between sections 10 and 11 south, with the neces-

sary grubbing, ditching and drainage, representing about half a mile of

work.

Little Current and Providence Bay Road. This was work from the
Oovernme.nt roa-d between lots i:> and 14, con. 12, Bidwell, north, half a mile
to town line, between Howland and Bidwell and continuing north on 20 side
line of Howland to con. 4. two and a half miles, the^latter being general
grading and the first ha.lf mile new work. On the 15th side line in con. 2

some eighty dollars were spent in cutting down a hea<vy clay hill.

Lybster Road. From mile 'post 34 on Port Arthur & Duluth Railway,
a road has been cut out. grubbed and partly ditched to Silver Mountain road
into a Finlander settlement. These people are reported as g-ood workers and
making steady progress in their operations,

-Marks Township Road. This work was chiefly on the town line west
from the main road in O'Connor to give access to settlers of the south end
of the township and of North Lybster.

McGregor Township Road. A road cut out from 27 concession U north-

ea-sterly, crossing the north branch of Current River, on lot R, con A; and
again lot IG, con. 14, to boundary of township, from which latter point a

trail was cut out northeasterly a length of about eight miles.

Mclntyre-Gorham Road. The work of last year was improved through
the townsliip of Gorham and extended towards the dam on Currant River,

Some work was also done between municipality and the town line.

Ma-ther and Dobie Town Line Road. A new road opened east from
the town line of Shenstone and Dobie through a new settlement one mile in

length, ditched through the entire distance.

May Concession 1 Road. About a mile of work on this road from lot 3

west, well and properly graded.
Manitowaning and Sheguiandah Road. From the old Government road

between lots 48 a-nd 49, con. 1, Assignac, north to town line, three-quarters

of a mile was opened to town line between Assignac and Sheguiandah and
again continuing north between lots 20 and 21 through concessions 1 and
2, making two miles altogether of general grading and ditching.

Meldrum Bay and Silverwater Road. A mile and a quarter of tap
drains were opened on the 20th side road and on concessions 10 and 11 re-,

pairs were made.

Mine Centre Road. Some three miles of chopping, grubbing and ditch-

ing was done on this road, which leads to Turtle Lake and to -mining lands.

]\rorley and Shenstone Road. About a mile and a half of crosswaying
was done and nearly half a mile of double ditching.

]\Iorley Township Roads. From Rainy River road between lots 15 and
16. Morley, work was extended north about five a-nd a half miles; tap drains

were opened through several sections for more than a mile and a half to

secure drainage.
Nairn and Webbwood Road. A mile and a. quarter of grading from

centre of lot 2, con. 6, Hallam township, to the east side of lot 12, Merritt;
some other work was done in opening other portions roughly.

Xeebing 15 and 10 side line Road. This road is a connecting line be-

tween the Oliver road and Sta.nley, and Fort William road, and being
through a low wet swamp was deeply ditched on each side.

Nelles and Pattulo Road. Sixty chains of crosswaying on a bad mus-
keg.

Oliver Township Roads. An extension of the 7th concession line wa«
made and the 2nd concession opened to the Murillo road.

3 I'.w.
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Paipoonge-Blake Road. On the town line at lot 14 a bridge was built

over Slate River, and in consequence of a deep gully required a structure

on^ hundred a.nd thirty-five feet long and the road extended to lot 6; work

was also done on the 2nd concession, and ott.er work upon bad portions of

The 4th concession to give an outlet for the "Illinois" settlement.

Paipoouge-O'Connor Road. This highway is a<bout six and a half miles

from the ma^n road in O'Connor n.long the 5th concession to 22nd mile

bridge at McEwans. and thence to Silver Mountain road. Only grubbing and

fixing of soft portions could be done for the appropriation* and the whole

rond ought to be graded next year or la-ter.

Paipoonge and Xeebing Roads. Half a- mile of work from lot 10 to lot

8 of concession 4. Paipoonge.

Pattulo Road to Pine River. Fifteen chains of crosswaying between

sections 34 and 35. Dilke, and thirty chains between sections 5 and 6, Pat-

tulo, with ten chains of tap drains.

Patton Road, Between lots 10 and 11 from concession 3 north to con-

( ession 4. a mile was opened through a difficult section.

Prince Township Roads. From the centre line of sections 14 and 2.'?,

Prince, and thence west one mile to centre of sections 15 and 22, n. very good

roitd has been opened.

Rainy River Road. Several bridges were built upon this main road

from Fort Frances to the mouth of the river and to Lake of the Woods.

Three miles of excellent work was done in crosswaying and ditching, marking

material improvements over a considerable section of the road. The bridges

affgsesato a leng-th of nearly five hundred feet.

tidt Portagf and Keewa.tiu iCoad. Tlie tilling in at foot or bay between

jthe C. P. Rathva-y track and bay for four hundred feet, a i(i feet wide em-

bankment with au average depth of live and a. halt feet, representing about

1,400 cubic yards of stone filling.

Rayside Road. On the 4th concession of Rayside from lot to lot 7

half a mile was improved at a cost of about $50. Between lots and 7 from

con. 3 to con. 5 a mile was well graded with a grading machine at a cost

of about ^100, aind between lots 2 and 3, through concessions 4 and 5, a mile

was also graded.

Roddick, Crozier and Miscampbell Road. A road opened from s. cor.

see. 22, Crozier, to the township of Miscampbell, then again south from

said corner of sec. 22 to the Rainy River road, in the township of Roddick,

a length a-ltogether of seven miles opened, grubbed, graded and generally

ditched.

Salter Township Roads. From the main or Government road at the

north side of section 32 and 33 Salter township, thenci3 south between said

sections half a mile was opened involving heavy ditching for drainage a.nd

recl:tmation of several sections.

The townships assisted the work to the extent of over -SI 00. supplying

a grading ma hine without cost to the Government.
Sand ford Township Road. The gra-ding and repairing of main road

Eton to Eagle River station.

Sroble Township Road. Between the Townships of Blake and Scoble

half a mile was opened west and half a mile south.

St. -Toseph Island Roads. From S a.nd T concessions between lots 50
and 51 south to concession V. a mile and a quarter was ditched upon each
side and one hundred and twenty-five rods of otf-take drains opened, mak-
ing a considerable quantity of li'.nd available for agricultural purposes.
Also on the lOtli side liue a swamp was opened throiiirh cnncessions 1 and
K, making altogether two miles and a half nf improvements.
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Scramble Mine Koad. About a mile of corduroy from Champion Mine

to Margach station was covered with other work of a general character and
required to make the road useful.

Shenstone and Dobie Town Line Road. Five and a half miles of work,

chiefly ditching and crosswaying. The road is from con. 1 Dobie extending

north into Mather township.

Silver Mountain Eoad. A road from Stanley Station into mines, and
repaired over ten miles of its length. It is for the benefit of settlerci of

O'Connor, Marks, Gillies, Lobster and Strange.

Strange Township Road. A road was opened from Whitefish Station

to Silver Mountain Station for the benefit of settlers and lumbermen in the

township of Strange and other townships.

Stanley, Corbet's Creek Bridge and Fort William Road. This road was
cut out last year was fully reported. This season the expenditure was for

the purpose of op'^ning de?p ditches, mostly in the Township of Paijjoonge.

with a good deal of grading and ditching.

Sylvan V;;-lley and Port Finlay Road. Fmm boundary of Laird and
McDonald southward 'i)etween sections 1 and 2 Laird, one mile, and fr.jm

S.E. corner section 2 west three-quarters of a mile of general grading and
ditching was done.

Tait and Shenstone Road. Nearly six miles of ditching, draining and
generaO work in Tait and Shenstone, three miles in each township, north
and south from t':e town line between each and between sections 4 and 5

Tait. 32 and 3?> Shenstone and the other sections.

Thessalon Bridge. A bridge constructed on lot 7, concession 5. Wells,
104 feet long, romprised of four 20 feet spans resting upon cedar bents about
fourteen feet high,

Tehkummali Con. 6 Road. From the west side of lot 3. eastward to the
town line of Tehkummah and Assignn-c and thence north to con. ."5, general
repairs were effected.

Vankoughnet R^ad. Work was commenced at the northeast corner of
section 1 Pemiefather, thence southeast, grading about a mile.

Wabigon-Elm Road. The grading and repairing from Elm Bay to
Wabigon. A hill at Thunder Creek was cut down.

Wabigon and Dinorwic Road. A new road being cut out along the C.
P. Railway between these two stations about 5 miles in length, and which
can now be used as a winter road, but requiring more money to grade and
build two bridges another year.

Wainwright Road. Between r-oncessions 3 and 4. on lot 3; between
concessions 2 and 3, lot 4 and between concessions 1 and 2. lots 4 and 5. and
across lots 9, 10, 11 a.nd 12. grading and general repairs were made.

Wells Roa.d. A mile and a half of excellent grading and ditching from
between lots 3 and 4, con. 3, Wells, west over lots 4, 5 and 6.

Whitefish and Sudbury Road. From the west side of lot 11. con. 2
Graham (north side of C. P. Railway track), one mile was graded to Ver
million River nnd general repairs were also made over another mile a-nd a

half. Ttie section is rough, but oxrellent work i> reported.

Whitefish Briflge. A bridge one hundred feet long with two 30-feet

spans and r-entre r-rib by 18 fer^t, built over Whitefish River near the 25
mile post of the P. A. and D. Railwa.y. to accommodate settlers in the -own-
ship of O'Connor; several days of voluntary work were given.

W^innipeg River Rond. A new road made between 77 P and lot 3. ron.

6. with gradinsr between conoessious 6 and 7.

W^orthington and Blue R^nd. A new road north from tTte railway in

Worthington into the township of Blue, dating from the S. E. corner of
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section 34' of the former township northward and representing about a mi]e

and a half of work.
Worthington and Victoria Road. A mile of ditching from lots 10 and

11, con. 2, Denison. eastward.

Zealand Township Road. More than two miles of gravelling was done
upon this main road a-nd repairs were made where most required over aboat

five and a half miles.

WEST DIVISION.

Armour and Strong Road. A bridge with a 40 feet clear span and an-

other of IG feet well covered with 3 inch planking and approaches at each

end. It is on lot 4, con. 4, Joly.

Armour, 10 Side Line Road. From concession 10 south to concession

a mile and a quarter was opened and the inspector says is of great benefit

to the district.

Aspdin and Muskoka Road. Tliis work was done in sections extending

over four miles and a half between Aspdin in Stisted and the Muskoka
road in Stephenson.

Baysville and Hiintsville Road. From the ninth concession of ^fcLean

to the first of Brunei two miles were well repaired.

Baxter Township Road. Three miles of repairs were made in the

above township from lot 24. con. 5. to lot 32. con. 2.

Bethune Roads. From concession 8. Bethune, work was continued

south on the 10th side line for ha-lf a mile, thence south 10 chains, and thence

southwesterly to concession fi. making a mile and three qnartei-s of new
road. Again from the east side of lot 15 west to lot 12, con. 12 of the same
township one mile was successfully repaired.

Beaver Lake Bridge. A bridge on lot 5, between concession 12, Bethune,

and the boundary of Proudfoot, comprised of 11 pile bents and 14 f<-et

centres.

Berkendale to Fox Point Road. About ha.lf a mile of work from lot 8,

con. fi (at Berkendale, P.O.), to lot 15, con. 3. at Fox Point, P.O., in the

Township of Franklin.
Bridge repairs in Matchedasli. Two bridges were repaired, one being

on lot 5, con. 3, and the other on lot 3, con 4.

Brunei Road. These improvements were from the locks on Baysville

road, con. 12, to side line between lots 25 and 20 of Brunei, a length of four

miles. A deviation wa-s made into lot No. 19.

Buck and Round Lake Road. Beginning at lof and extending west-

ward to lot 12. nearly half a mile was opened in ]McMurrich township.

Tardwell No. 3 Road. A mile and a ha-lf wa^ well di-ained and graded

between concessions 11 and 12, the work being, however, chiefly on lot 27,

where considerable crosswaying was done in order to make the road quite

satisfactory.

Carling 20 Side Line Road. From the east side of lot 24. concession 4,

to lot 25, concession 5, a<nd thence along side line to concession fi. two miles

of excellent work was done.

Chaffey Road. One mile of improvements through lots 26 to 20 inclus-

ive on tbe 13th concession line of Chaffey.

Christie Township Rond. On the sixth concessioii lino from lot 24 to

lot 26, three-quarters of a mile of new road was opened.

Comma nda Creek Bridce. A bridgje 87 feet long, conp;istinfi of two
piers 11 feet high and one abutment, and is on the 10th concession of Pringle.

Croft Township Rond. From lot 21 northwest, ending at lot 23, one

mile of road was opened.
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Croft and Hagerman Koad. This wa.s the blasting of some rock on the
town line for the improvement of the road towards Ahmic Harbor.

Dunchurch Eoad. Two and a half miles of repairs from lot 33, Croft,
eastward.

Easle Lake Road. This work was from Xipissing road eastward, re-

presenting three and a half miles of excellent improvements.
Edgington Eoad. Chiefly a bridge over Leonard Creek on lot L3, con-

fession 2, township of Christie, with 1 span of 20 feet and spans of 20
feet each all upon piles properly driven.

Foley Township Eoad. Nearly a mile opened through a. heavih- tim-

bered bush from concession 7 south through lot 28, into concession 5,

with a slight deviation upon lots 26 and 27 and shown on a prepared plan
of the road.

Franklin Township Road. From lot 18, concession' 14, to lot 15, con-

cession 12, a mile and three-quarters were well graded and permanently
improved.

Golden Valley and McConkey Eoad. Some four miles of work from
lot 6, concession 8. Mills, to lot 10. Pringle.

Great Northern Eoad. Improvements from half a mile north of Dun-
church northward three miles.

Grassmere Eoad. Half a mile of general improvements on lots 24 a<ud

25, in the township of Sinclair.

Himsworth Eoad. From concesision 17 to concession 20, on the loth

side line, twor^ miles of excellent work was done.
Himswnrth and Nipissing Eoad. A mile and a quarter opened upon

the boundary of Himsworth and Nipissing. between concessions 11 and 13.

Ja.cks Lake Road. This work is from concession 9 north to Wolf River,

representing a mile and a half of new work in the township of Pringle.

Joly Road. Beginning at lot 17, con. 7, Joly, and extending east to the
line between lots 17 and IS, thence south to concessions 6 and 7 and near
the (Centre of lot 18, a road was opened upon an old lumber traal.

Lamb Lake Bridge. A bridge erected on lot 15, con. 4, Proudfoot, con-

sisting of 4 pile bents, one span of 24 feet and two of 16 feet each with one
hundred and twenty-five feet in length of approaches.

Leg Lake Road. Two miles of grading from lot 24, concession 3, to
lot 29, concession 2 of the Township of Muskoka.

Lindsa<y and St. Edmunds Roads. Gravelling, grading, ditching and
other general, improvements were made upon main roads in the above town-
ships, repairing the highways leading northward towards Tobermory and
representing some three or four miles altogether.

McConkey, 2 Con. Road. This was about the shore of Carriboo lake

from lot 35. Harley. to west side of lot 7, McConkey. chopping, logging aaid

grubbing nearly two miles.

McKenzie Township Eoad. One mile of substantial grading between
lots 19 and 20.

McMurrich, 20 Side Line Eoad. Almost a mile of new road was opened
from con. 2, southward towards Stisted. A rocky hill was also repaired on
lot 3, con. 10, a<nd 46 rods long.

McMurrich and Monteith Eoad. This work was from con. 8 north to
con. 10, between lots 30 and 31 of McMurrich; a mile and a quarter was well
opened and graded.

Machar Eoads. On the 10th side line about half a. mile was opened
in concessions 9 and 10, and on the 5th side line an equal length was opened.
Also from this line between concessions 2 and 3 across lots 15, 16 and
part of 17, crosswaying was done for more tha.n half a mile and well covered
with earth.
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Macaulay Road. Three miles of repairs from lot 18 to lot 30, con. 7,

McLean or from Baysville west.
Maple Lake Road. From half a mile ea.st of Maple Lake station in the

townshi]) of Christie improvements were made to Rosseau and thence east-
ward three miles, making ten miles of improvements altogether.

Magnetawan and Ahmic Harbor Road. Beginning a,t the east side of lot

4 and continuing west on con. 8, Croft, one mile of extensive improvements
were made over a very rough and rocky section.

Millin s Bridge. A bridge about lot 22, con. 6, McDougal, was raised
about four and a half feet and a centre pier of ceda«r 14 by IG introduced.

Morrison Lake Road. From lot K, con. 18, Wood, extending to lot 35,

one mile of good work was done.

Matchedash and Orillia T. L. Road. One mile and a third opened
between concessions 3 and 4, and made very satisfactory.

Monteith Road. A continuation of work of last year west to the

Seguin road representing three miles. Some fourteen cedar culverts were
put in and a considerable amount of crosswaying.

Morrison Road. This is from lots 26 to 30 inclusive west from Mus-
koka road at mile and a half. The township council spent some ^50.00 addi-

tional in connection with the Government grant.

Nfuskoka Road. In the township of Maca.ulay on lot 3, con. 11, 100 rods

wove opened as a deviation to avoid a rough rocky ridge, and as a good and
necessary change. In north Orillia about three-quarters of a mile was
graded and gravelled from con. 8, northwa<rd on this same road.

Monck Road. Repairs were made from lot 5 to lot 11, con. A, Rama,
a milia and a half, and on lots 13 and 17, thirty rods on each were graded.

Musquosh Road. Improvements extending over two and a quarter miles

from lot 11, con. 10, Wood, to lot 17, con. 8, through a rather rough and
broken section.

Neville Road. A road opened abut a mile from the east side of lot 15

east, (Tossing lots 13 and 15, end near the blind line between concessions

2 and 3. McDougall, and thoroughly improved.

Nipissing Road. About six miles of improvements from north Seguin
northward to Seguin Falls.

Nipissing 10 Side Line Road. One mile of w^ork between concessions 3

and 4 north, and opened for the general benefit of settlers.

Novar and Ilfracombe Road. Beginning at lot 4, Murrich, a-nd con-

tinuing east across lot 4 in Perry, about 2 miles of valuable work was done

in repairs.

North Himsworth Road. After beginning operations, owing to con-

linued unfavorable weather it was deemed advisable to discontinue the

work after an expenditure of some -fOO.OO.

Northern Road. A bridge was built over Commanda Creek, having one

clear span of 35 feet with abutments, each 10 feet high.

Northwest Road. From con. 9, Ca.rling, northward to Indian Reserve,

four and a. half miles were repaired and the road very much improved.

North Cardwell Road. Two and a. half miles repaired from lot 18, con.

1, near boundary of Cardwell and Monteith to the 10th and 11th side line

Lon. 3. ISIonteith.

Oakley and Draper Road. Two miles of satisfactory work from lot 32,

(•< n. 7, en town line of Oakley and Draper to lot 26, con. 6, Oakley, reach-

ing to Wood lake.

Orange Valley Road. An extension of two miles and a half from last

season's operations opening a good highway for settlers.
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Oka Road. From near the boundary of Wood and Gibson, between
lots 45 and 35, con. 8 of Gibson, a mile a.nd a half of improvements were
mr.de bv the India.ns of the Oka Reservation.

Pnrry Srund Rojid. Two miles of general grading and ditching from
about a mile east of Parry Sound eastward.

Perry and Chaffey Road. Work was commenced at lot 20, about 10

reds south of the town line and extended west to the town line about centre

of lot 20 and again west to the 2.5th side line, making one mile of excellent

new road.

Port Carling Road. From the south line of Watt and Monck at lot 24

to lot 30, con. 2, township of Watt, some good work was done. The sea-

son, however, being unfavorable it was deemed advisable to cease operations

before the full expenditure of the grant.

Ridout Roa-d. Three and a half miles of general repairs from lot 7, con.

8, McLean, to lot 24, con. 9, Ridout.

Ryde Road. The improvement of a mile and a half from lot IS, con,

N, Rama, to lot 2 in the township of Dalton. The road is along the bank of

Black River,

Rrad Carling Township. A mile and a half cut out, graded and
drained, from lot 24. con, 3, northwesterly to lot 29. and leading into good
agricultural lands in the township of Ca^rllng,

Ryerson Road. A new work begun iat con. 12. and 6 and 7 side

line of Ryerson extending north on said side line a mile and a quarter.

Savage Settlement Road. Repairs of some two miles over the worst

sections.

Seguin River Bridge. A cedar bridge consisting of two piers 7 x 14, 9

ftet hiih, and with spans of each 24 and 34 and 16 feet, and situated above

Manitowaba lake in the township of McKellar.

Sinclair and Franklin Roa-d. A new highway opened through a heavy

hardwood bush from lot 5 at town line between Sinclair and Franklin

south easterly to lot 3, con. 13, Franklin, a length of one mile. The right of

way was seruied through last named lot a.nd over lots 4 and 5 in con. 14.

South Himsworth Road. This work was begun at the blind line

between con(e>sions 4 and o and extended south to concessions 3 and 4 on

the 5th side line a mile and a quarter altogether, one ha.lf of which was
graded, the balance being chopped out only.

Stephenson and Macaulay T, L. Bridge. Necessary repairs to the piers

which had been undermined by a very strong r-urrent and now made secure.

Strong Township Road. Between concessions 10 and 11 from lot 5 to

lot 4, deviating on lot 5 in con. 11. for 30 rods, to avoid a rocky section,

about a mile and a ha-lf of road was opened.

Surprise Lake Road. In the township of La.urier. about a mile and a

quarter of grading was done over an old tra-il opened by settlers from lot 6

to lots S and 9 in the 5th concession.

Watt and Cardwell Road. This was a mile and a" ha.lf of new work on
lots 14 and 15 of concessions 1 and 2, Cardwell, on the boundarv between
Watt and Cardwell.

Westphalia. Road. About 10 miles of repairs from Trout Creek west-
ward.

Whitestone Road. Six miles of improvements in the township of
McKenzie, the work beginning about half a mile from the Northern Road.
This main highway is now ujiderstood to be in good general condition.
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EAST DIVISION.

Addington Road. Four miles of repairs from lot 4, con 6, Kaladar
northward, a.nd from lot 24, con. 9, Lyndoch, five miles were improved
northward.

Anstriither Road. Beginning at lot 34, con. 1, Anstruther, and continu-
ing northward to lot 38, con. 13, eight miles were substantially improved.

Alice Roads. Two miles of grading and general improvements from
lot 24 west, between concessions 14 and 35. and again between concessions
10 a.nd 11 from lot 24 westward, three-fourths of a mile opened.

On the Barrv Ray Road three miles were improved from lot 6, between
concessions 3 and 4 west to Appleby. In the same township a bridge over
Indian river on lot 7, con. C^, was generally renewed with stringers, abut-
ments and hand railing, its length being 112 feet. Three-fourths of a mile
was opened from lot 1. con. 8. southward on. the bounda-ry of Alice and
Fraser. and a mile and a half of repairs was made between lots 10 and 11 in

the 7th. 8th and 9th concessions.

Arden and Harlow Roa-d. About three and a half miles of improve-

ments from] lot 20. con. 8. northward to lot 27, con. 7, a<ll in the township
of Kennebec.

Bass Lake and Gully Line Road. From lot 22. con. 10. Galway, west to

lot 1, con. 10, again on Gully Line crossing lots 15 and 16, concessions 11

and 12 and on the line between concessions 12 and 13, intersecting Ba.ss or

Swamp Lake Road, general repairs and im]»rovements were made cover-

ing a length of over five miles.

Batter?ea and Kingston Road. Three-qua-rters of a mile which, prior

to the present work was impassable for general traflSc, is now in good con-

dition. It is from lot 1, con. 7, Storrington, northeasterly toward Batter-

sea.

Barry Road. Repairs from lot 31, con. 3, east to lot 28, con. 4, town-

ship of Fraser, a length of two miles. Some deviations were made for the

improvement of the location.

Bedford Station (Cheese Factory^ Road. This road was substa.ntially

repaired from lot 10, con. 14, Portland, westerly to lot 16 in the same con-

cession, a length of about three miles.

Bell's Rapids Road. Improvements from lot 18, con. 4, of Jones, west-

ward, about two miles towards Bell's Rapids.

Black Line a-nd Cavendisl; Road. From lot 7, con. 17, Cavendish, west
to lot 10, con. 18. Galway, about eight and a half miles were repaired. This

is a main highway through Galway and Cavendish to Buckhorn road.

Bontield, 13 Con. Road. Almost a. mile of road was opened from lot 2,

con. 13. Bonfield. to lot 3, concessions 8 and 9, Ferris. Some 32 rods wei-e

also opened near the side line between lots 5 and 6, con 11, Bonfield.

Bonfield. 2 Con. Road. A mile of general grading on lots 26 and 27.

Bonfield and Xosbonsing Road. A road in Ferris and more popu-
larly known at the Wisawa.sa and Callander road. It was repaired over Ave
miles from concessions 3 and 4 towards East Bay and Callander. A bridge
was also erected over Depot creek 110 feet long, including approaches and
some four miles of road improved.

Black Creek Road. Repairs on 20th concession of Wilberforce, a mile
and a quarter between lots 20 and 25.

Blezard Road. From lot 8, between concessions 4 and 5 of Blezard,
eastward one mile, and thence south to lot 4, con. 2, a length of about four
miles was substantially improved.

Brennan's Creek Bridge. A bridge on the Opeongo road, about four
miles west of Brudenell village was rebuilt.
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Bromley, 4 and 5 Con. Roa.d. Repairs from con. 4. between lots 15 and
16 and Veing chierty the building of a large culvert and some <300 yards of

filling.

Brougham. Ki Con. Bridge. A bridge constructed entirely of round

cedar and costing about S200, towards which- the Government gave S75.00

and the municipality the bala-nce.

Brouj^ham side Line Road. This work was between lots 10 and 11 in

concession 2. the opening of three-quarters of a mile.

Bromley, 5 Con. Road. On the line between concessions 4 and 5 repadrs

were made across lots 22. 23 and 24. three-qua-rters of a mile.

Brazeau Road. From lot 5, con. -5, Springer, work was continued east

one mile, one-quarter being new work.
Brudenell and Hagarty Road. Repairs from con. 16, Brudenell, between

lots 15 and 16, one mile a.nd three-quarters, which includes a diversion of

about 40 rods to avoid a steep rocky hill on the side line.

Brudf nell and Killaloe Road. Three miles of repairs made from con.

16, Brudenell, southward, several improvements were made in the loca-tion

of th<- road by diversions from the otherwise direct line.

Buckhorn Road. From White's Corners ilot 15, con. 18.) half a mile

was opened northward and southward. Seven miles of repairs were also

made between lot 15. con. 8, Harvey, northward to Ketchecum lake.

Buckhorn a.nd Lake Shore Road. This work consisted in repairing a

mile and a quarter of that done last season, and in addition, an equal

lengtli of new road was 0]">ened from lot 23, con. 16. to con. 15, crossing lot

22. Towards this work the County of Peterborough ga-ve S150 and the

Township of Smith 850.

Burnt River Bridge. Built at Furnace Falls and having a lengtL of 110

feet and main span of 40 feet. Constructed almost entirely of cedar.

Burleigh. Anstruther and Chandos Roads. This grant of §500 wa«

used for the improvement of roads in the townships above mentioned lead-

ing to cheese factories, and the work was as follows :

1. In Burleigh, lots 1> and Kt. con 1, 1-2 mile: lots 4, 5, 6 and 7, con. 4,

1 1-2 miles; lots 4 and 5, con, 5, 1-2 mile.

2. In Anstruther, lots 27 and 28. con. 1, 1-2 mile: lots 37, 38 and 30, cou.

8, 1 mile.

3. In Chandos, lots 26, 27, 28 and 32, con. 17. 1 1-4 miles; lots 10, 13, 15,

between concessions 4 and 5, 1 mile: lots 10, 11, 14. 15 and 16, con. 12, 1 1-4

miles, a.nd lots 15, 16, 17, 18, 19 to 23, con. 18, 2 miles: making altogether

nine and a half miles of satisfactory and desirable work.

Garden Road. Nearly three quarters of a. mile was gravelled through a

low muskeg, between lots 17 and 18, con. 1, Carden.

Cardiff Road. Three miles graded from lot 24, con. 16. Cardiff, east to

the boundary of Hastings County.
Carlow and Rada.n Road. Repairs from the 4th con. of Carlow. on

the town line, working between lots 20 and 21 north, six miles.

Cassimir Township Road. From con. 5, between lots 10 and 11 south-

ward, a mile and three-quarters of substantial improvements were made,

three-quarters of which wa-s new work.

Cavendish Roads. Improvements from lot 15, concessions 14 and 15

west, to lot 11. Also from lots 15 and 16, con. 13. south to con. 15; tbence

west to lot 5, con. 12. and thence north to concessions 14 and 15, and east

to Bobcaygeon road: altogether about seven miles of good work.

Calvin, 2 Con. Road. The cutting out. ditching a-nd grading of half a

mile from the town line of Calvin east, and another half-mile cleared out to

the creek.
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Calvin and Bonfield Road. Two miles, well repaired, by grading and
ditching, tl:e work being from Cji-lvin and Bonfield town line east.

Caldwell and McPherson Road. A mile and a half improved on the
above boundary, between Caldwell and McPherson, from lot 1, con. 1, to
iVo (second concession.

Caldwell Roads. In this township a bridge was built between conces-
sions 1 and 2, opposite lot 5. with about 50 feet of filling upon ea.ch side,
and from lot 4, con. A, north to lot 4. con. 1, two miles of improvements
were made. A mile and a half of grading and ditching was also done from
lot 8, con. 4. Caldwell, and from lot 8, between concessions 2 and 3, Kirk-
pat rick, representing altogether nea-rly five miles of repairs.

Coe Hill Road. Three miles of improvements from lot 20, con. 4, Wol-
laston, southwesterly to lot 30 and to con. 1. It was previously little more
than a settlers' trail, but is now good for general traffic.

Cross Lake Road. Beginning at lot 16, con. 3, Lyall, improvements
were extended north to lot 12, con. 2, Murchison,

Chandos Roa.d. A road from Apsley running eastward and known
otherwise as Wellington road. The work this year was from 16t 34, con. 1,

Anstruther, easterly to lot 18, con. 2, Chandos, representing about six miles
of ic pairs.

CI i*- holm Roads. Three miles were opened in the above township and
half a mil-' grads^d. done in thr^e sections, namely, ha«lf a mile graded from
lots 10 and 11 to bridge over Wisawasa creek, three-fourths of a mile
opened I etwecn lots 20 and 21 from con. 14 southward, and two and a quar-

ter miles cut out from concessions 11 and 12, between lots 10 a«nd 11.

Church a.nd Brudenell Road. Repairs in the township of Brudenell

from the village of tie same name westward, a mile and a quarter.

Dalhousie, 9 Con. Road. This was chiefly the filling in of heavy
approaches to a bridge, the length being 162 feet, depth 9 feet, and 22 feet

wide. The work was stone throughout and therefore of a permanent char-

acter.

Bailing and Lavant Road. From the w^est boundary of Darling repairs

were made eastwa.rd on or near the boundary, between Lavant and Darling,

for about six miles.

Denbigh-Griffith Road. In the Township of Griffith and about two and

a h>lf miles northeast of Denbigh village, repairs were extended towards

Griffith about ten miles.

Denbigh and Lyndoch Road. Repa.irs from the west boundary of Den-

bigh a-t lot 25, north about three miles.

Denbigh and Palmer Road. These repairs were from lot 25, con. 8, Rag-

lan, towards Denbigh three miles.

District Line iWilberforcp) Road. This w^ork was from con. 20, Wilber-

force, north on the District line, and was chiefly the raising of one mile

through a low flat, done largely with a township grading machine.

Dummer, 9 Line Road. Work done in conjunction with grants from the

County and Township, and was from lot 1, northward eight miles.

Another six miles of repairs were made from lot 2(5, con. 5, about rhe south-

east shore of Stony lake.

Dunnet and Cassimir Road. A mile and a ha.lf of substantial repairs

were made from lot 10, concessions 1 and 2, Dunnet oast. Two miles a.nd

a half were also repaired on the main road.

Dunnet a.nd Kirkpatrick Roads. From the boundary of Ratter to Dunn
Treek bridge lot 11, a mile and a half of grading and ditching was done, and

from con. 5. south a mile was opened.
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Eganville and D'Acre Eoad. Five miles of repairs from con. 6, Grat-

t?n, between lots 20 and 21, were made northward between the lots above

mentioned.
Ferris and Chisbolm Road. On the 18th concession, Chisholm, and 1st

concession, Ferris, a mile and a quarter was opened and graded.

Ferris Roads. In this township two miles of repairs were made from

concessions 4 and o, to lots and 7. A mile a-nd a quarter was opened

through concessions 13 and 14. and an equal length between concessions 11

and 12. Another mile was ditched and graded between lots 19 and 22, on

the 8th and 9th concession road.

Field Roads. Two miles have been opened in this township a.nd two
miles repaired in the following manner : Beginning at lot 5, con. 2, and
continuing west, two miles were improved and half a mile opened. Again

from con. 1, north between lots 1 and 2. three-quarters of a mile were

opened for the advp.ntage of several settlers. .

Field No. 3 Road. In the township of Bastedo, beginning at conces-

sions 1 and 2 and lots 14 and 15, three-quarters of a mile was opened and

made into a cood passable highwa.y.

Field and Badgerow Road. From concessions 1 and 2 south, between

lots 12 and 13 to Sturgeon river, two and a half miles of an old cadge road

were opened a.nd made generally useful for settlers.

Freeman Mill Road. Two and a half miles were improved from lot 18,

con. 9. Lougboro. southeastwfi.rd to lot 22, con. 8.

Gannon's Narrows Road. From lot 8, con. 9. Harvey, southwesterly to

Gannon's Narrows, seven miles were genera.lly improved.

Garson Eoad. This work was between lots 8 and 9, Garson, from con.

1 to cop. 2, one mile of good grading.

Garson and Neelon Bridge. A bridge on lot 11, between the townships

named, was constructed with a flooring of 60 feet and about 110 feet of per-

manent approaches.
Hagarty 2.5 and 26, Side Line Road. Work was begun in this instance

at con. 5 and extended north one mile between lots 25 and 26. A new road.

Hagerty 3rd Con. Road. Repairs on this concession from Coughliu's

Hi'l westward, a mile a-nd a half.

Hanmer Township Roads. About half a mile was opened on the 5th

concession of Blezard, the township south of Hanmer. a-nd a bridge built

76 fe^'t long, and three-quarters of a mile of road wa-s opened, opposite lots

6 and 7.

Hardwood to German Settlement Road. In the Township of Raglan,

from lot 30, con. 7, work was done southeasterly to lot 5. con. 4, amounting

to five miles of general repa.irs.

Head Township Road. A bridge over McKay's Creek on Pembroke and

Mattawa road in Head township was repaired. Two a-nd a half miles of the

M; ttawa road were also inmroved through the same township.

High Falls Road. Sntisfactory repairs were made upon this road
between lot 8. con. 12, and lot 1. con. 14. in the township of Portland, four

miles.
Huf:el and Badgerow Road. This work was chiefly the filling in of a

deep gully on lot 1, con. 4, Kirkpatrick.

Hugel Township Road. From con. 5, between lots 2 a.nd 3, Hugel. north

to con. 3. some four miles of grading, ditching and crosswaying were done.

Hyde's Chute and Sanson Road. Ten miles of repairs upon this road

fiom Hyde's Chute on the Madawaska river north.

Jones' Falls and Battersea. Road. Repairs were made from lot 22, con.

12, Storrington. northeasterly about the east end of Loughboro lake to lot

9, a length of about five miles.
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Kaladai- and ^[assanoga. Road. Four Miles of repairs from Killaloe
station of the C. P. Railway north.

Keenan Road. This work was from lots 2 and 3 Caldwell, south to
Salter line, thenre west on la.st named line to lots 3 and 4, thence south to
Veuve river, a mile and a quarter. A quarter of a* mile was also opened
from lot 4, to Larden road.

Kirkpatrick 5 Con. Road. The completion of repairs amounting to two
mi'e-^ and being from lot 7, eastward to the concession mentioned.

Kingston and Perth Road. These improvements were from the nortb
boundary of North Crosby, south towards Westport, aome four miles.

Killaloe a<nd Bonnechere Road. Work was commenced between lots 5
a-nd 6, con. 9, Hagarty, and continued north between the two lots mentioned^
thiep-quarters of a mile, opening a new road through a< very wet sw^amp.

Killaloe Station Road. Repairs from South Algona boundary line west
to the Forks, between Killaloe and Killaloe station, the distance being two
and a< half miles.

Lanark Road. A fairly good highway, one mile in length, has been
ojtened fram lot 15. con. 8, Darling, northeastward. This distance had been
opened roughly by the settlers as a winter road.

Li'y Lake and Cheraong Lake Road. In the township of Smith from
lot 11, con. 3, two miles were opened westerly, chiefly in the interest of the
che?so factory and butter industries.

Lafrance Road. A mile and a quarter repaired from Indian Reserve

on con. A, between lots 3 and 4, which is about one mile south of Sturgeon

Falls. This includes work done between concessions A and B, opposite

lot 3 and between lots 1 a-nd 2, con. B.

Longliboro' rentral Road. This represents about four miles of work
from lot n, con. 2. northeasterly to lot 13, con. 4.

Lyndoch and Sebastopol Road. Two miles of repairs from lot 5, con. 5,

Sebastopol, northward.
^IcArthur's Mills Road. From lot 15, con. 2, to lot 23, con. 3, Raglan,

thre.^ miles of repairs were made.
Mr.rkstay and Warren Road. This was practically the opening of three

mile.s from lot 12 on concessions 3 and 4. north to concessions 4 and 5 and

thence east.

Maley Road. From Harryett's corners on the Peterson road in Brude-

nell north to the Opeongo road, four miles were improved.

Martland Township Roads. Between lots 7 and 8, two miles were im-

proved north from con. 5, and a mile and a. quarter west, between conces-

sions 3 and 4. One mile was also opened from concessions 2 and 3, between

lots 7 and 8. and half a mile between concessions 1 and 2. Again from

near the line between lots 4 and 5 south to lot 4, con. 4, and thence westerly,

l^etween concessions 4 a-nd 5, further work was done, aggregating about five

miles.

Marlbank Road. One mile of work from the east boundary of Hunger-

ford, where the 5th concession line intersects the boundary between Hun-

gerford and Sheffield, and extending north on said boundary to con. 1, Hun-

gerford.

Mattawan Township Roads. On the Matta.wa and Temiscamingue road

in the above township, two miles of repairs were made and a mile and a half

improved from the township of Cameron northward; half a mile was also

improved between concessions 5 and 6, and concessions 9 and 10, represent-

ing altogether four miles of work.
Methuen Road. From Scott road south on this road to the Wellington

road, about ten miles of substantial improvements were effected.
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Menogue's Road. This work was commenced between lots 12 and 13,

<;on. 13. Chandos, and continued north to con. 12. and thence east to lot 21,

opening about two miles.

McGrath Road. From lot 33, con. 13, Grattan, grading wa-s extended
northward two miles and a half.

Monteagle 25 and 26 Side Line Road. A mile and a quarter repaired
through concssions 15 a-nd 16, on the side line mentioned.

^fud Lake and Germanicus Road. Beginning at con. 11, three-quarters
of a mile was opened between lots 30 and 31 in the township of Wilberforce.

- Mud .Lake Telegraph Road. On the town line between Grattan and
South Algona from lot 1. con. 15, S. Algona, repairs were made eastward
to and along the town line na.med. half a mile. A considerable amount of
blasting was necessarj- in order to make the road in any degree passable.

Neelon Road. This work began at lot 9, and continuing east on the 5th

and 6th concession line, a mile of road was opened in the township for the
accommodation of .many settlers.

North Algona Road. 'A mile and a half, opened from the boundary
between Xorth Algona and Wilberforce at con. 6, North Alsona. extending
lot 5.

North Burleigh Road. Eight miles of repairs from lot 15, con. 7,

South Burleigh, north to lot 34, con. 1 Anstruther.
North Harvey Road. This ro;i.d which is the leading one from Burleigh

Palls to Bobcaygeon, but on a portion of which there are no settlers, was
repaired about seven miles from lot 2, con. 4. Harvey, west to con. 14.

North Shore Road. In the township of Loughboro from lot 25. con. S.

repairs were made southwesterly on the north shore road to lot 19, con. 5, a
length of four miles. It is principally a cheese factoiw road.

McPherson and Kirkpatrick Road. Two miles of work from lot No. 8

west, half a mile, being new work.
McPherson Road. A milia and a half of new and heavy work from lot 10,

con. 5, to lot 12, thence south half a mile, thence west to lot 13. con. 5, to

serve a new settlement on the west side of the township of McPherson.
Opeongo Road. Repairs from Brennan's Creek, about four miles west

of Brudenell westward, about three and a half miles.

Papinea-u Roads. A bridge on the Peterson road about four miles east

of Maynooth (lot 16, con. 1, Wicklow). 129 feet long with spans of 30 and
18 feet, was erected. Another structure was built between lots 20 and 21,

con. 11, Papineau, with two piers 12 by 14, and five-eighths of a mile was
opened between lots 25 and 26 with repairs between lots 10 and 11 in con-

cessions 11 and 12.

Pa.pineau River Bridge. A bridge one hundred and sixty feet long,

practically renewed and raised four feet and a half.

Paugii Lake Road. This represents a mile of good work from lot 26.

con. 10. Sherwood, north towards Paugh Lake.
Pembroke and Eganville Road. Two and a half miles of grading

from lot 13, con, 18, Wilberforce. north to lot 6, con. 21.

Pembroke a-nd Mattawa Road. From Bissett's Creek westward in por-

tions of the townships of Buchanan. Maria< and Clara, some 12 miles of re-

pairs were made. Chalk River bridge wa<s also renewed.
Perth Road. Repairs from lot 21, con. 11, Loughboro, north towards

Bedford Mills in Bedford, about six miles.

Petewawa Road. This work was from lot 26. lake range, in the above
township and consisted in the grading a.nd general improvement of one mile.

Portage (con. 5, Eldon) Road. A leading road from Kirkfield to Beav-
-erton. the money spent being from lot 1, con. 1, eastward, representing two
and a half miles of improvements.
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Proof Line (Wilberforce) Road. From lot 6, being the junction of the
Pembroke and Eganville road with, con, 24, Wilberforce, work wa-s extended
westerly along the said concession to lot 15, altogether three miles of gen-
eral repairs.

Radcliffe and Raglan Town Line Road. Two miles of improvements
were made between the townslii])s mentioned, from lot 20 to lot 33. Some
deviations were made for the general improvement of the road.

Railton Road. In th township of Longhboro*. on the line between con-

cessions 1 and 2, from lot 4, work was extended eastward half a mile, con-

sisting chiefly in reducing gradients upon heavy and almost impracticable
hills for use in genera.l traffic.

Ross Township Roads. From Haley's Station through lot 23 of conces-
sions 1 and 2, between Ross and Admaston, and on lot 23, con. 2, of Ross,
westerly, about two miles of grading and repairs were made. Aga.in, from
lot 16, con. 5, westerly, a mile and a ha-lf of repairs were done along the
fifth concession: a quarter of a mile was also opened from con. 1. lots 7 and
8, Ross, to the town line.

Ryan Mountain Road. From Free Grant lot 11, Opeongo road in Sa-

bn.stopol. improvements were made to lot 9, con. 14, about two and a half

miles-

Sandy Point Road. These repairs began at Sandy Lake bridge and
were extended westward four miles.

Second 1-4 Line (Carden) Road. From lot 11 east to lot 4 of con. 8,

Garden, about a mile and a. quarter was more or less improved.
Shamrock and ^ft. St. Patrick Road. Five miles of repairs between

Mount St. Patrick and Shamrock.
Scott Roi>d. .A work beginning at lots S and 9, on line between conces-

sions 12 and 13, Ghandos. a<nd continuing eastward to the boundary of Wol-
laston. representing six miles of general repairs.

Sherwood Road. A mile and a half improved from lot 10, con. 4, Sher-
wood, east to town line at lot 6, con. 4, Hagarty, extending to lot No. 1.

Sherwood and Hagarty Town Line Road. From con. 3, Hagarty, on the
town line named, repairs were made westwa«rd a mile and a half.

Shipego Lake Road. Repairs from Whitman cheese factory to Lo'ke
Shipego. for about five miles and being from lot 6. con. 10. Hinchinbrooke,
south to lot 53. con. 8. Gamden.

Side Line Xosbonsing Road. This work was between lots 14 and 15,

Nosbonsing. from Lake Nosbonsing to Gorbaille Station in Ferris, a length
of three-quarters of a- mile. Several culverts were made and off-take drains
opened.

Sixth Goncession lAlgona) Road. From lot 5 to lot 4. on con. 0. half a

mile of grading and levelling was done
Silver Lake Road. Repairs from lot 2.^ to lot 30. con. 15. South Al-

gona.
Silver Lake and Burnt River Road. Eight miles of improvements from

lot 30. con. A, southward.
South Algona. Roads. From lot 29. con. 10, at the town line, two miles

were improved westward to the west boundary of the township; a mile and
a half was also thoroughly impro^ ed from lot 24. con. 4. to lot 30, and from
lot 25, con. 12, northward three-quarters of a mile was opened. On the line
between concessions 10 and 11, from lot 28 westerly, three-quarters of a
mile wa.s opened, and on the 3rd concession from lot 26, westward, two miles
of improvements were made.

South Burleigh Road. Beginning at lot 7. con. 1. South Burleigh, and
continuing north to lot 15. con. 7, some nine miles of general repairs and
improvements were made.
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Snider Road. Improvements on. lot 11. con. 11. Portland, to make pas-

sable a road into a cheese fa-ctorv.

Springer Road. From lot 14, con. 5, south to lot 10. con. 2. Springer,

twelve miles were repaired. It is the main road between Cache Bay and
Sturgeon River, over which there is a considerable amount of tralBc.

Sparks Creek Bridge. A bridge built a.bout twelve year? ago on the

main road between Bonfield and ^lattawa. and having entirely collapsed,

its r«'newal became a necessity. It is 180 feet long and is on lot 31. con. 0,

Bonfield.

Sturgeon River Road. From a. point about one mile north of Sturgeon
Falls north more than three miles of substantial repairs were made.

Sturgeon Falls and Xipissing Lake Road. The opening of five eighths

of a mile from con. A. south between lots 2 and 3 in the township of

Springer.

Sturgf on Falls and Springer Road. From Smith's Falls bridge east-

ward a mile and a quarter was improved and half a mile cut out. Three-
quarters of a mile was also opened from a.bout lot 4. con. 4, Springer, north
to concession 5.

Sudbury and Chelmsford Road. Work was commenced near the boun-
dary of Snider and McKim and continued east to the corporation line of

Sudbury, a length of about four ji-nd a lialf miles, the improvements being
of a general character and reported as very satisfactory.

Sudbury and Neelon Road. From lot 4. con. 2. McKim. east into Neelon,
five miles of improvements were made.

Temiskaming Rop-ds. In this new district there was opened this sea-

son some sixty miles and improvements upon existing roads to the extent
of about twenty-five miles. A larire amount of ditching and drainage was
done in connection with the road work s.nd nearly three thou-

sand feet of bridging with generally satisfactory results.

A main highway wa-s extended north into the centre of

the township of Eventurel about 30 miles northward from
New Liskeard and three miles were opened east through the

township, making a trunk road into settlements, and when continued north
and westward will open new townships alrea.dy located and within a short
time will doubtless be occupied, as it is the experience of the Department
that settlement has followed rapidly to the end of and sometimes beyond
any roads opened. Reports of the work in detail are with the Department
A grading machine purch^.sed by the Department was used over 23 miles,

doing, the inspector has reported, excellent work.
Tallon and North Bell Rock Road. In the Township of Portland from

lot 21. con. 13, to lot 53, con. 8, Camden, and to Whitman's cheese factory,

two miles and a half were repaired.
Fnion Creek Bridge.. A bridge about five miles south of Kinmouut on

the lending road from Bobcavsreon northward. It is 00 feet long, resting

upon two piers and two abutments, and entirely renewed from low water
line

^>rner and Badgerow Road. Repairs from lot S. con. 3, Badgerow,
north six miles to Sturgeon River.

Veuve River Bridge. A bridge at lot 0. con. 6, Dunnet. with a spa-n of
24 feet and covering of 90 feet.

Vansickle Road. In the Township of Belmont an expenditure of .?100

was made in improvements.
Verner Road. Work from lot 8, con. 4. south two and a quarter miles

in the township of Caldwell.
Westmeath Road. Improvements between lots 10 and 11 from con fi

ea.stward. a mile and a quarter through a low flat. The municipalitv fur-

nished a grader and gave in addition ?100.
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Westpoi't and Maberly Road. Repairs from the bouudary line between
Leeds and Lanark from lot 1. con. 1, Sherbrooke northerly, to lot 7, con. ?..

three miles.

Westplain and Hun.uerford Road. A mile a-nd a quarter from lot 0,

eon. 11, eastward on said concession line in the township of Richmond, the
work being chiefly a reduction of heavy gradients upon hills.

Widdifield Roads. In this township the following work was accom-
plished. A mile and a quarter opened between concessions 2 and 3 a.nd be-

tween concessions A and I north through lots 15 and 16, with half a mile
of repairs, between lots 23 and 21, across concessions C, B, A and I, two
miles improved and from lot 19, between concessions C and D. east to

Trout Lake, wa« a mile and a half of grading; another mile of grading was
also done from lot 12 east, between concessions A and B, crossing lots 10

and 11; half a mile was also opened from between concessions A and I east,

crossing lots 5 and fi

Wilberforce Roads. The following improvements were made in the
above township: Between lots 30 and 31, ttrough the 20th concession, a«

mile and a quarter, and through the 16th and 18th concessions three-quar-

ters of a mile was opened, and lastly, on the boundary between Bromley and
Wilberforce, lot 1, con. 3, Wilberforce, a mile of general grading was done
southward on the boundary named.

Wilno Road. About four miles of improvements were made from ihi»

Opeonga. road in the township of Hagarty north to lot 1. con. 2.. of Sher-

wood.
Wisawasa Road. Half a mile stumped a.nd graded from lot 8 eastward

between concessions 2 and 3, Ferris.

Wylif Township Roads. Work between concessions S and 9, from lot

6 eastward a mile and a quarter towards Cha.lk River, and between lots 5

and in concessions 13 and 11; another mile and a quarter was well im-

proved.

MIXING ROADS.

The following roads, chiefly for mining purposes, ha.ve been opened or

improved, namely :

In the township of Grattan from the Grattan mine, lot 16, con. 9, Grat-

tan. north to lot 11, con. 3, and to the Canada Atlantic Railway four miles

of road were opened a.nd made good for general traffic.

A second work was a highway from Kashabowie at the Canada North-

ern Railway, to Tip Top mine, a length of nine miles, two and a half ha.dng
i^een cut and graded, the balance being chopped out only.

Two miles were opened through lots 5 to 8, inclusive, in the township
of Vanhorn, into '"Redeemer'' and "Gold Moose" mines, and costing about
1500.00.

On the Cordova road, which is from Cordova, mine to Havelock, from
lot 7, con. 8, Belmont, eastward to lot 18. con. 1, about ten miles were gen-

erally improved.
Another mile and a quarter was opened from lot 9, con. 8, Marmora,

westward to Marmora station on the Centra.l Ontario Railway, at lot 8, con.

S, making a very permanent road.

Long Lake road was graded and repaired to location 355 on Long Lake
from end of New Klondyke roa.d; and on Manitou Portage road ditching,

grading and the repair of bridges and corduroy was done. The inspector

says as to this latter road that 1.170 tons of freight passed over it this year
and that an annua.l grant should be given for its maintenance.
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Summary of Exi^>enditure on Colonization

Name of Work. Departmental
expenditure.

Xorth Dinsion.

Algoma Mills and Blind River road S3(HJ (Xi

Atwood and Curran 1,316 12

Ansonia (balance) bridj^e

Balfour township road

Birch Lake and Webbwood. ...
"

Blind River and Iron Bridge .. .

"

Bruce Mines and Desert Lake "

Bridge repairs (Algoma) bridge

Bruce Mines and Rvdal Bank . road

Blind River
' "

Burriss '

'

Conmee township "

Crozierand Fort Frances "

Crozier and Lash "

Crozier, Devlin and Lash "'

Carpenter and Emo ....
"

Carpenter and Lash "

Carpenter and Dobie "

Cockburn Island "

Carnarvon 12 Con "

Coffin 4 and 5 "

Carpenter and Dobie (balance) .

"

Crozier, Devlin and Lash " "

Crozier and Roddick " "

Dorion township "

Dawson "

Devlin "

Devlin and Woodyatt "

Day Mills and Dayton "

Dobie "

Desbarats Dock and Bruce (bal)
"

Desbarats Dock " "

Dilke and Morle}' " "

Eton township "

Emo and Lash "

Elm Bay (balance) "

Grand Portage "

Goulais "

Gordon Lake (balance) "

Gi'and Portage " "

Great Northern "

Gordon Lake and Pt. Lock .... "

Hymer roads
Harrow township road
Hallam " (bal) "

Inspection (bal)

Inspection 4.318 62

19 53
2.53 57
.348 iMj

300 00
501 12

' .581 10

75 80
398 86
448 23
200 00
716 03

2,059 74
980 00
.522 74
6tXi 01

995 .36

1,155 63
297 00
300 fK I

190 00
.55 97
21 19

34 87
904 77
539 75

2,1.33 01
432 86
300 CKJ

.301 41

10 00
16 02
29 55
496 50
498 52
iS 12

482 59
HM3 25
20 02
15 82

500 00
300 65

1,405 10

400 00
10 00
6 86

Isbester and Port Finlay ... road
Jaffray township . "
•lohnson's bridge
Korah road
Lybster
Little Current & Providence Bay
Lash and Aylesworth
Mather and Dobie
Morley and Shenston
Matheson Bay
Morley township
May Con. 1

Meldrum Bay
Manitowaning and Sheguinadah
Marks township
Mine Centre
Mclntyre-Gorham
McGregor township
Mclrvine road drain
Nairn and Webbwood road

4 P. W.

500 CK)

416 13

282 05
2.50 40
5.52 21

402 40
.500 00
678 .50

696 89
261 .50

398 69
200 00
410 79
307 55
492 40

1,284 66
744 41

852 87
47 00

507 75

•2 .*?c

and Mining Roads in the year 1902 :

Name of Work. Departmental
expenditure.

Neebing 15 and 16
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Summary of Expenditure.

—

Continved.

Name of Work. Depart.
Expendi-

West Division. ture.

Chaflfev road $250 06
do " brids^e 96 70

Commanda Creek " 300 95
Carling, 20 side line road 299 9,5

Christie township " 302 70
Croft township " 299 98
Cardwell " 301 49
Croft and Hagarman " 90 00
Commanda (Pringle) bridge 295 51

Dunchurch road 310 68
Dalton and Washago (balance). " 74 37
Eagle Lake " 300 31

Edgington " 276 78
Franklin " 99 82
Franklin township " 302 03
Foley " " 300 25
Grea\ Northern (Dunchurch). . .

" 400 30
Golden Valley " 400 80
Great Northern " 69 25
Grassmere " 99 98
Himsworth " 308 40

do and Nipissing " 300 46
Indian Peninsula *' 140 00
Inspection 1,.362 80

do (balance) 45 00
Jacks Lake road 194 00
Jolv " 198 67
do bridge 284 98

Leg Lake road 201 79
Lamb Lake bridge 208 40
Lindsaj' and St. Edmunds road 750 47
Machar " 199 87
Monteith " 321 87
Musquosh " 407 1

8

Muskoka " 100 00
Macaulay " 250 00

do and Stephenson (bal) " 34 39
do do do bi'idge 15 10

Magnetawan (balance) road 20 60
McMurrich and Monteith " 299 98
Muskoka (N. Orillia) " 252 17

Morrison (deviation) " 201 01

Maple Lake " 1,000 00
Millins bridge 225 25
Magnetawan and Depot road 400 00
Morrison Lake " 100 10

Matchedash and Orillia " 350 57
McConkey, 2 con " 301 00
McKenzie township " 199 90
Machar, 5 side line " 100 00
McMurrich, 20 side line " 298 35
Machar, 10 side line " 150 00
McMurrich, 12 con " 102 25
Novar and Ilfracombe " 300 12
North Himsworth " 120 14

do (balance).... " 34 35
Northern " 355 34
Nipissing, 10 side line " 298 20

do (balance) " 19 90
North West " 406 42
North Cardwell " 318 60
Ne\nll " 305 74
Nipissing (North) " 400 11

Orange Valley " 301 50
Oakley and Draper " 199 69
Oka " 300 09
Parrv Sound " 304 02

Name of Work.

Port Carling road
1 erry and Chaffey "

Proudfoot township (balance). .

"

Ryde
Ryerson "

Road "Carling township." ... "

Ridout . .• "

Surprise Lake "

South Himsworth "

Savage Settlement "

Sinclair and Franklin "

Strong township . .

"

Seguin River bridge
do (balance)

Stephenson and Macaulay (bal) road
do do . . .

.

'

Westphalia '

do (from Trout Creek) '

Watt and Cardwell '

Whitestone '

S 26,287 93
Less refunds :

—

McMurrich & Monteith, 1901.2 71

Inspection, 1901 5 00 7 71

Depart.
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Summary of Expenditure.

—

Continued.

Name of Work.

East Division.—Con,

Chisholm roads

Carmichael road

Caldwell and McPherson
Chandos
Caldwell. No. 3

Coe Hill

Con. line Eldon
Cahnn, con. "J

Carlow and Ragla n
Cross Lake
Cassimer township
Church and Bnidenell ........

Caldwell
Cah-in bridge

Carden road
Caldwell, con. 1 and 2 "

Carlow and Raglan, balance. .. . "
Calvin township, do .... "

Cartier, do .... '•

Crow Lake, do .... "

Cawley, balance ( 1895) . .
"

Darling and Lavant "
Dunnett and Cassimer "

do do "
Denbigh and Palmer "
Dalhonsie, 9 con "
District Line "
Dummer. 9 con "
Dunnett and Kirkpatrick "
Denbigh and Lyndoch "
Denbigh-Griffith "
Dummer township "
Eldon "
Eganville and D'Acre "
French River Valley "

do do balance .... "
Ferris. 6 and 7 "
Ferris, lot 14 "
Ferjis and Widdifield "
Ferris and Chisholm "
Ferris, 8 and 9 "
Field, No. 1 "
Ferris, lot 1.5 "
Freeman Mill "
Field and Badgerow "
Field, No. 4 ... "
Field, No. .3 "
Godin Creek, balance bridge
Graham, do "
Gannons Narrows road
Garson and Neelon '

'

Garson, 1 and 2 "
Hinchinbrook, balance "
Howe Island, do "
Hardwoofl Lake "
Hyde chute and Sanson "
Hanmer township ... "
Hugel and Badgerow "
High Falls "
Hagart}-, 25 and 26 "
Head township "
Hugel do "
Hagarty, .3 con .

"
Hanmer roads
Inspection

do balance
Jones" Falls and Battersea .... road
Jacks Lake, balance

Depart.
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Summar}- of Expenditure.

—

Conthuied.

Name of Work.

East Division.—Con.

Shamrock and Mt. St. Patrick . road
Sixth Con. Algona "
South Algona, Con. 10 and 11 .

"

Sherwood "

Springer "
Sturgeon River "
Silver Lake and Burnt river.. . . "

Shepego Lake "

Sparks" Creek Ijridge

Sauer • road
Scott "
Sherwood and Hagart\-

'

Snidei ......... "
Sturgeon Falls and Springer . . "
Sudbur3'.Junct'n.& Richards" Lake"
Silver Lake "
Sturgeon Falls and Nipissing . . '

Sandy Point "
Tallon and North Bellrock "
Trout Lake "
Union Creek bridge
Verner and BadgeroM" road
Veuve River bridge
Vansickle road
Vei'ner

'

Wahnapitae (balanc«) "
Wilberforce do "
Widdifield "

do bridge
Wisawasa road
Warren "
Wilno "
Wilberforce. lot 16 ''

Widdifield "
Wilberforce. (5th line ''

Westport and Maberly ''

Westmeath "

Wilberforce, lot 1, con. 3 "
Wylie Township roads
Westplain and Hungerford . . . .ruaa
York River (balance) bridge

Less refunds :

Dummer, 9 con., rd, 1901
Marmora and Delora, 1901

Temi-fkamiwj District Roads

Armstrong Tp. boundary road
Armstrong, lot 6 and 7

"

Bucke, con. 5. side line "

Bucke, con. 3 "

Brethour "

Beauchamp and Robillard "

Bucke, con. 4 "

Bucke township., lot 11
"

Con. 2 and 3, Harlej' "

Con. 1 and 2, Keams "

Casey 3 and 4 "

Dymond and Harley boundary "

Dvmond 1 and 2 "

Depart.
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Department of Public Works, Ontario,

Toronto, January, 1903.

Hon. F. R. Latchford,

Commissioner of Public Works, Ontario.

Sir,—I have the honor to submit the following statements of maintenance

and capital expenditure on public buildings, works, roads, aid to railways, etc.,

and of contracts entered into in connection therewith, being : (1) the expendi-

ture on Maintenance and Repairs account for Government and Departmental

Buildings, Institutions, and Works for the year 1902
; (2) the capital expendi-

ture for public buildings works, roads, railways, etc., for the year 1902; (3) the

total capital expenditure on public buildings, public works, colonization a..d

mining roads, aid to railways, etc., from the 1st July, 1867, to blst December,

1902
; (4) a cla.ssified statement shewing (a) the expenditure for four years and

six months from 1st July, 1867, to 31st December, 1871 ;
(b) the expenditure

for thirty-one years from 1st January, 1872, to 31st December, 1902 ; and 'c)

the grand total of expenditure from 1st July, 1867, to 31sfc December, 1902 ; and

(5) a statement shewing the several contracts and bonds entered into with His

Majesty during the year 1902 for the execution of sundry works under the

control of the Department.

I have the honor to remain. Sir,

Your obedient servant,

J. P. EDWARDS,
Accountant and Law Clerk.
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STATEMENT No. 1.

Being statement of expenditure on maintenance account for fuel, ga3 and water, repairs,
vault fittings, furniture and furnishings, salaries, etc., for the following Departmental Build-
ings, Institutions and Works during 1902 :

Name of Service.

Government House
New Parliament and Departmental Buildings (including salaries of engineer, firemen,

messengers, etc. )

New Parliament Buildings, exclusive of Departments (furniture and furnishings only). .

Old Parliament Buildings .....

Attorney-General's Department
Crown Lands Department
Department of Public Works
Treasury Department ....
Provincial 8ecretar\-"s Department
Department of Agriculture
Miscellaneous (Salaries of General Clerk of W'orks, Carpenter and Plumbers)
Educational Department, Normal and Model School Buildings, Toronto
Normal and Model Schools Buildings. Ottawa
Normal School, London
School of Practical Science, Toronto
Agi-icultural College and Experimental Farm, (^uelph
Osgoode Hall, Torouto
Superintendent Locks, Dams, etc ; . . . .

Lockmasters, bridgetenders and caretakers, salaries

Totals

Amount.

$ 7,834 13

34,583 27
•2,188 96

80") 39
301 40

2,779 34
680 86
733 82

1.334 43
511 93

3,750 00
•9,524 08
2,675 42
1,161 II

5,154 02
7,521 42
9,753 60
1,200 00
3.820 00

.§96,3 13 18

Depart.mext of Pcblic Works, Ont.\rio,

Toronto, January, 1903. P. EDWARDS,
Accountant.

STATEMENT Nu. 2.

if expenditure on capital account for the year 1902 only, on Public Buildings
Public W^orks, Roads, etc (See also Statement No. 3.)

Being statement

Name of Work.

do
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SlATEilENT No. 2.—Contin^ied.

Siiraeoi Work.

AiAiOMA District :

Gaol. Saiilt Ste. Marie
Court House, Gore Bay
Lock-up, Blind River

do Chapleau
do Wawa

Thcsder B.\y District :

Lock-up, Port Arthur .

do Fort William
MrsKOKA District :

Registry Otfice, Bracebridge
Parry Socvd District :

Lock-up, Parry Sound
do Ryng Inlet

NiPissix(4 District :

Lock-up, Mattawa
do Warren

Court House, Xorth Bay
Rainy River District :

Lock-up, Rat Portage
do Fort Francis
do Mines Centre
do Enio
do Atikokan

MrsKoKA Lakes Works :

Bridge, etc., Port Carling
Works, etc. , Bala
Bridge, etc., .Joseph River

Madawa.ska River, Bridges, etc

Petawawa clo do
Sturgeon do do Tp. of Field
Magnetawan Swing Bridge
Marys and Fairy Lakes Works
Black River Works
Mattawa River, renewal of Bridge
Wabis River
MrsKOKA River Works :

Bridge, etc. , Port Sydney-
do South Falls'

Des .Joachims River Bridge
Canard River
Indian Point Bridge
Mississagua Ri^er Bridge
Drainage, 63 Vie. Cap. 8 :

Miscellaneous—Drainage .

Tilbury Township, East
Cornwall Tp. Beaver Creek Drain
Pelee Island Drain

Bass Lake Dam
Squaw River Works, Dam, etc

Docks on Rainy River
Indian River (deepening) Works
Burnt River Bridge, Kinmount
Dock Landing, Beandreaults—Wabigoon
McKenzie Creek—Snake River
Michipicoton River Bridge .

.'

Stoney Creek Bridge
Gftshmere Dam 2 Edward VII, Cap. 20
Repairs and Maintenance Locks, Dams and Bridges
Surveys and Inspections, etc
Colonization and Mining Roads
Aid to Railways (Cash Exjjendedi
Teraiskaming Railwav Survey

Under the
Dept. Public
Works.

Under the
Inspectors,

Etc.

640 00
1.014 38
306 21

1.038 36
394 43

15 0<j

1.5 00

1,648 23

217 49
1,232 35

19 97
6fK) 00
50 30

610 35
37 10

6 .50

301 55
776 50

10,193 06
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STATEMENT No. 3.

Being Statement of expenditui'e on Capital Account for Public Buildings, Public Works,
Colonization and Mining Roads, aid to Raihvays, etc., as follows:—(1) The total of ex-

penditure for four years and six months from the 1st of Jul}', 1867, to the 31st of Decem-
ber, 1871

; (2) the total of expenditure for 30 j'ears from the 1st of January, 1872, to the
31st of December, 1901

; (3) the total of expenditure for the j-ear 1902, and (4) the grand
total of expenditure from the 1st of July, 1867, to the 31st of December, 1902.

Name of work.

Government House ...

Old Parliament and Departmental Buildings
New Parliament and JJepartmental Buildings (con-

struction account)
New Parliament and Departmental Buildings

(equipment, grounds, roads, plant house, etc

.

Asj'lum for Insane, Toronto
do Mimico
do Brockville ....

do London
do Hamilton
do Kingston
do Kingston (Branch)

Asylum for Idiots, Orillia

Asylum for Insane, Cobourg
Institution for Deaf and Dumb, Belleville

Institution for Blind, Brantford
Reformatory for Boys, Penetanguisheiie
Reformatory for Boys, Oxford
Agricultural College, Ouelph
Central Prison, Toronto
School of Practical Science—College of Technology

do do Queen's Park
do do New Chemical and

Mineralogical Building
Andrew Mercer Reformatory for Females, Toronto
Osgoode Hall, Toronto . /.

Agricultural Hall, Toronto
Educational Department and Normal and Model

Schools. Toronto
Normal and Model Schools, Ottawa
Normal School, London .

.

Dairy School, Strathroj'

do Kingston
School of Mining, Kingston
Government Farm, Mimico
Pioneer Dairy Farm, Algoma
Brock's Monument, Queenstown Heights
Niagara River Fence

ELxpendi-

ture
1st July,

1867,

to 31st

December,
1871.

105,337 77
52,330 78

Algoma District.

Court house, gaol and registry office, etc. , Sault
Ste. Marie

Grand Manitoulin Island, three lock-ups, (Gore
Bay, Little Current and Manitowaning)

Lock-up at Killarney • • • •

do Bruce Mines
do Webbwood I

do Thes.salon I

173,014 71

Expenditure
1st Jan.,

1872, to 31st

December,
1901.

311,002 82

90,215 111

69,318 75
12,080 74i

10,925 96
38,509 ;M

13,613 50

47,350 00

2,469 52

Expendi-
ture, 1902.

78,523 091

32,955 20

1,274,157 811

228,524 57
200,395 18'

606,428 17

481.416 39
634,865 38
895,794 29
459,371 42

9,422 82,

538,957 21

96.878 27
234,654 0-2

207,267 57:

173.579 66|

96 00
511,846 22
882,212 18

20,590 92
238,886 37

228,986 2,1

145,763 72
324 OOl

164.978 72'

221,039 29
96,448 47
14,583 71

7.987 11

4,070 00
4,296 34
5,178 43
4,605 31

8,02.5 43

21,015 33

20,657 05
1,292 97
3,117 48

1,634 24
2,221 99

Total
expenditure

to 31st

December,
1902.

142 94

169 80
4,544 95
5,383 36
4,647 27

28,416 71

4,244 69
9.886 87

7,400 32
19,011 79

3.887 70
2.616 14

3,751 60

35,804 16

8,376 39

8,621 49

26,305 64
9,697 95
1,990 82

2,637 57
1,814 71

640 00

1.014 38:

183,860 86
85,285 98

1,274,300 75

228,694 37
377,954 84
611,811 53
486.063 66
974.284 91

90(J.038 98
469,258 29

9,422 82
546,;^7 53
115,890 06
328,756 83
279,202 46
189.412 00

96 00
547.650 38
901,514 53
59, UK) 26

247,507 86

26,305 64
238,684 20
147,754 54

324 00

17.s..-)92 22
22.S.676 86
98,263 18

14,583 71

7,987 11

4,070 00
51,646 34
5,178 43
4,605 31

8,025 43

24,124 85

,671 43
292 97
117 48
634 24
221 99
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STATEMENT No. 3—Continued.

Name of work.

Algoma District.—Con.

Lock-up at Massie . .

.

do Blind River
do Chapleau .

.

do Wawa ....

Expendi-
ture

1st July,

1867,
to 31st

Deceniber,

1871.

Expenditure
1st Jan.,

1872, to 31st

December,
1901.

Thunder Bay District.

Registry office and lock-up, addition to court

house, etc.. Port Arthur
Lock-up at Fort William

do Silver Islet, Lake Superior

Muskoka District.

Immigration sheas at Gravenhurst
Registry office and lock-up at Bracebridge
Lock-up and court room, Huntsville

do do Bayside

Parry Sound District.

Registry office, lock-up, court room, etc

Sound
Lock-Np at Magnetawan

do and court room at Burk's Falls

do French River
do Dunchurch
do Emsdale
do Byng Inlet

Parrv

Nipissing District.

Lock-up at Mattawa
do court house and registry office at

North Bay
Lock-up at Sudbury ,

do Sturgeon Falls . . .

.

do Liskeard (now Thornloe)

do Warren

Rainy River District.

Lock-up, court room and gaoler's residence, new
registry office, etc. , at Rat Portage

Lock-up at Fort Francis
do Mines Centre
do Emo
do Atikokan

County of Haliburton—Registry office, Minden .

.

Young's Point lock

Balsam and Cameron lakes, locks

Mary's and Fairy lakes, locks and works, bridge

over Muskoka River ac Huntsville

Magnetawan works—Lock, dam and river im-

provements, and dam and slide at Deer Lake,
swing bridge, etc

High Falls, Pigeon River—Slide, dam, etc.(C.L.D)

Georgian Bay works
Landing pier at Port Elgin

1,994 85

1,715 20

30,035 07
15,715 20

702 74
502 59

.36,82:3 72
9,266 40
2,304 79

355 00
27,273 53
8,364 85
300 00

21.797 89
645 56

6.432 83
1.194 12

609 00
300 00

13,682 11

27,646 40
12,082 58
1,730 34
657 00

Expendi-
ture, 1902.

Total
expenditure

to 31st

December,
190.?.

33.884 29
2,839 31

777 28

5,918 42
1,157 65
8,243 82

73,867 96

65,737 35
9.706 07
7,149 97
2,750 00

S

306 21

1,038 36
394 43

1,648 23t

217 49

1,232 35

19 97

50 30'

600 00

610 35
37 10

6 50
301 55
776 50

5 .58!

702 74
8U8 80

1,038 36
.394 43

38.S.S3 .57

0.2S1 +0
2,304 79

355 00
28,921 76
8,364 85

300 00

23,730 58
645 56

6,432 83
1,194 12

6<39 00
3m» 00

1,232 35

13.702 08

27,696 70
12,082 58
1.730 34

657 00
600 <X)

34,494 64
2.876 41

783 78
301 55
776 50

' 5,918 42

I

31,192 72
23,959 02

5,976 16 79,844 12

65,742 93
9,706 07
7,149 97

2.750 00
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STATEMENT No. 3—Continued.

Name of woik.

Landing pier at Southampton
Docks at Saugeen River, Southampton
Docks on the Rainy River .

Docks (landing) at Beaudreaiilt's, Wabigoon
Muskoka Lakes works

do
do
do

do

locks and bridges at Port Carling.

cut and bridges at Port Sandfield.

Mnskoss Falls, works and bridges

at Bala
Joseph River works (less contri-

bution

Nipissing Lake works
Couchiching Lake works
Mud Lake works (Township of Dalton)

Kushog Lake dam
Mississieua Lake dam
Star Lake works
Manitou dam—Rainy River District

Inkerman dam, removal of, (County Dundas) ....

Bottle Lake dam and Mississicua Creek dam
Shoal Lake and Lake of the Woods improvements;
Ash Rapids

Mill Creek improvement (County Prescott)

Lake of the Byas, dredging the mouth of the river

at outlet of . ,

Peninsula Creek improvements, bridge, etc

Stony Creek works (Township of Ops)

Union Creek improvements
Bear Creek works—dam and slide . .

Seugog Lake works—dredging at Port Perry ....

Lake Scugog flats road
Cobbs Lake outlet

Gull and Burnt Rivers works—dams, slides,

bridges, etc

Muskoka River works
do bridge at South Falls

do bridge at Port Sydney
Sydenham River works
Nottawasaga do
Kaministiqua River works
Scugog River works (including Lindsay lock and
swing bridge

Pigeon River works (Co. of Victoria)

Otonabee do
Balsam do
Wye do
Squaw do
Moose do
Black River works

Expendi-
ture

1st July,

1867,

to 31st
December,

1871.

S

34,542 54
9,761 80

Expenditure
1st Jan.,

I
T7 J-

1872, to 31st'
Expendi-

December,
1901.

,ture, 1902.

(Co. of Stormont)
(Lake Simcoe)

Mattawa River works rr bridge

Wabis River works, Dymond & Harris and Kearns
Squaw River works dam at Harvey
Indian River works, deepening
McKenzie Creek improvements
Snake River improvements
Madawaska River—Swing bridge at Cumbermere,

bridge at Burnstown and bridge at Tp. Raglan..

Nation River works .

do bridge
do contribution

Patewawa River bridge e.

374 76
1,708 82
197 10

27,760 34
1,527 40

$ S
2,022 63 . . . . .\ . .

.

750 oo: . . . . ...

I 2,450 00

I

777 95
21,915 30
9,669 42 10,193 06
7.081 06

8,578 37

9,182 17

427 82
1,502 32
300 00

4,989 84
412 22
520 59

1,000 00
4,068 72

5,998 25
1,000 00

581 82
34,993 02
4,828 25
1,050 63
1,617 52
977 53

1,500 00
1,102 08

100,716 60
42,670 53

1,781 50
4,206 27

22,667 921

68,496 48
3,472 22
9,162 91

16,585 11

5,176 98
1,688 16

1,000 00

7,384 63
13,877 23
2,000 00
4,000 00
3,254 79

1 00

486 87

1,000 00
1,000 00

1,000 00
500 00

1,340 51

581 56
110 26
200 35
140 65

908 29

Total
expenditure

to 31st

December,
1902.

624 4<):

2,022-63
750 00

2,450 00
777 95

21,915 30
54,405 02
16,842 86

8,579 37

480 S7

9.182 17

427 82
1,502 32
300 00

4.989 84
412 22
520 ."9

1,000 00
4,068 72

5.998 25
1,000 00

581 82
34,993 02
4,828 25
1,050 63
1,617 52
977 53

1,500 00
1,102 08

100,716 60
42.670 53
1,000 (M)

1,000 00
2,156 26
5.91." 09

22,865 02

96,256 82
4.999 62
9,162 91

16,585 11

5,176 98
1,688 16

1,000 00
1,000 00
500 00

1,340 51

581 56
110 26
200 35
140 65

8,292 92
13.877 23
2.000 00
4.000 00
3,879- 25
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STATEMENT No. S.—Coatmned.

Name of work.

I
Expendi- {., ,•.

1^ '^ , ^ Expenditure
I

tUre, 1st
I ,^, Jar.

July, isei
I to 31st

,

December,'

; 1871.
I

1st Jan.,

1
1872, to 31st

December,
1901.

Expendi-
ture, 1902.

iTotal expeft-

I diture to

I 31st Decenv
!

ber, 1902.

25,188 69

1,1.37 34

Sturgeon River bridge, (Tp. of Field)

Chemong Lake bridge
Beaudette River (to aid in dredging, etc.)

Mississsppi River improvements (below Carleton
Place.)

Head River improvements (Tp. Laxton & Carden.)
Moira River improvements (Tp. of Thurlow.). . .

.

Muskrat River improvements ...

Pa\'ne River works ...

Otonabee River bridge
Trent Ptiver

Bridge—Tp. of Cambridge
Indian Point bridge. (Manitou Island. )

Mississigua River bridge, repairs

Stoney Creek bridge—Ryerson
Damages by raising waters, near Rat Portage. . .

.

Washago and Gravenhurst road .

Washago wharf
Portage du Fort bridges, Ottawa River
Des Joacliims rapids, bridges and approaches ....

Surveys, inspections, arbitrations and awards, etc.

Deer Lake works, dam and slice [Tp. Anstruther,
County of Peterboro

Nogies Creek works
Cashmere dam (obstructions) Middlesex
Bass Lake dam—Tp. Oalwaj% Peterboro
To remove obstructions from navigable streams.
Bonnechere River works
Talbot do
Repairs and maintenance cf locks, dams, slides,

bridges, etc •

Tilbury East—Outlet drain
Cornwall Township—Beaver Creek drain

Pelee Lsland drainage, 63 Vic. , Chap. VIII ...
Miscellaneous—Drainage
Drainage works (Tp. of Elma. )

Big Creek drain (Tps. of West & North Tilbury.)

Roads in To\^^lslnp of Rv^erson
Clearing and log houses on free grant lands

(Settlers^ Homestead Fund. ) I 3,682 03
Surveys and drainage of swamp lands (Prov. acct. ) 25,489 17

Aldborough drainage works
Brooke do

I
15,218 95

Delaware do
Dunwich do
Ekfrid, Caradoc and Metcalfe drainage works
Grev drainage works

1,409 04

Moore
Mosa
Nissouri, west
Raleigh
Russell
Sarnia
Sombra
Tilburj', east

Tilbury, west
Williams, east

do
do
do
do
do
do
do
do
do
do

6,339 30'

11,308 15]

6.127 55i
194 80]

9,005 41

25,191 15

17,757 50,

2,314 37

3,500 00
3,000 00

4,730 71

976 82
2,135 32
893 76

4,000 00
2,500 00
2,000 00
1,000 00

800 00
7,603 43
489 22

10,747 99
5.937 72

47,741 80

1,420 17

1,662 72

513 02
338 50
605 95

165,027 60

4.000 00;

4,567 30!

5,886 02i

13,098

11,111

7,199
19,528
5,740
3.766

2,358
2,047
16.896

3,709
8,17S

12,818
11..543

40,540
53.169
17.540

31,577
2 221

301 71!

596 61

355 94
831 68'

000 00
831 88

1,144 19

1,000 OO!

9.934 23
3,020 00
750 00

1,500 00
27 00

8 c
3.616 08
3,500 0§
3,000 m
4,730 71

97€ S2
2,135 32
893 76

4,000 00
2..500 00
2.000 'X>

1.000 00

2,596 01

4,3oo 94
831 68
800 m

32.792 12

489 22
10.747 99
9,937 72

50,711 02

1,420 17

1,662 72
1.144 19

1.000 00
513 02
338 5G
605 93

174,961 83
3.020 00
750 W

L-'/Mj 00

27 <iO

4,(XI0 00
4,567 m
7,295 06

16,780 75
36.6(Mi 51

329.980 93
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STATEMENT No. 3.~-Continued.

Name of work.

Colonization and mining roads 189,595 91

Aid to railways

Temiskaniing railway- survey

Expendi-
ture, 1st

July, 1867,

to 31st

December,
1871.

Note ;

—

Certificates issued to railway's

.

Cash paid direct to railways . .

.

$9,481,685 25
1,782,942 42

Aid granted, 2,386.336 miles .$11,264,627 67

Certificates outstanding 4,041,399 44

Actual cash expended to 31st

December, 1902 .$7,223,228 23

Totals 1,389,147 67

Expenditure
1st Jan.,

1872, to 31st

December,
1901.

3,338,743 28
7,097,051 12

9,461 10

20,574,658 54

Expendi-
ture, 1902.

196,246 07
126,177 11

15,362 48

595,652 19

Total expen-
diture to

31st Decem-
ber, 1902.

3,724,585 26
7,223,228 23

24,823 58

22,559,458 40

J. P. EDWARDS,
Accountant.

Department of Public Works, Ontario,

Toronto, January, 1903.
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STATEMENT No. 4.

Being classified Statement showing the expenditure on capital account for Public Buildings, Public
Works, Roads. Raihvaj's, etc.:— (1) The total expenditure for 4 years and 6 months, from the

1st of Jul}', 1867, to the 31st December, 1871. (2) The total expenditure for 31 j'ears, from the

1st of January, 1872, to the 31st of December, 1902 and (3) The grand total of expendit\ire from
the 1st of July, 1867, to the 31st of December, 1902.

Name of Work.

Asylums for the Insane, etc., at Mimico, Toronto,
London, Hamilton, Kingston, Brockville, Orillia

and Cobourg

Penal Institutions, viz.:—Reformatorj- for
Females, Reformatory for Bo}'s and Central
Prison

Educational Institutions, viz. :—Institution for

Deaf and Dumb, Institution for Blind, School
of Practical Science, Normal and Model
Schools, Toronto, Ottawa and London

Agricultural Institutions, viz. :—Agricultural
College, (iuelph, Dairy Schools, Kingston and
Strathroy, Dair^' Farms, Mimico and Algoma.

.

Buildings for Administration of Justice, being
Osgoode Hall, and Court Rooms, Lock-ups, etc.

in the Districts of Algoma, Thunder Bay,
Muskoka, Parry Sound, Nipissing, Rainj-
River, etc

Parliament and Departmental Buildings, and|
Government House

j

Works for the Improvement of Navigation, such:

as locks, dams, slides, etc
I

Works for the Improvement of Transportation,
such as bridges, piers, roads, etc

9.

10.

11.

12.

13.

Drainage W^orks, expenditures and advances of

Municipalities

Miscellaneous Expenditure, viz. :—Brock's Monu-
ment, Niagara River Fence and clearing of log
houses, Township of Ryerson

Colonization and Mining Roads

Aid to Railways (actual cash expended).

Temiskaming Railway Survey

(irand total

Expenditure
1st .July.

1867, to 31st

December,
1871.

Expenditure
1st January,
1872, to 31st
December,

1902.

Total
expenditure

to 31st

December,
1902.

$ c. $ c.

484,017 53 4,007,065 09

$ c.

4,491,082 62

23,006 70 1,306,700 03 1,329,706 73

211,656 70 t 1,233,818 61

i

47,350 00 580,019 97

6,179 57 422,353 07

157,668 55 1,614,473 41

122,760 37 849,497 98

26,597 73

116,632 58

3,682 03

189,595 91

83,333 53

263,923 42

26,084 46

3,534,989 35

7,223,228 23

24,823 58

1,389,147 67 21,170,310 73

1,445,475 31

627,369 97

428,532 64

1,772,141 96

972,258 .35

109,931 26

380,556 00

29,766 49

3,724,585 26

7,223,228 23

24,823 58

22,559,458 40

Department of Public Works, Ontario,
Toronto, January, 1903.

J. P. EDWARDS,
Accountant.
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PLE IPO I^TS
OF THE

INSPECTORS OF FACTORIES

EASTERN AND WESTERN DISTRICTS

To the Honorable the Minister of Agriculture :

Sir,—I have the honor to submit the following report in connection with

the discharge of my duties as Inspector of Factories for the Province of Ontario.

During the year 1902 the investments of capital were large, the out-puts of

manufacturers were unprecedented, and agricultural yields exceptionally good,

and as a result skilled and unskilled labor shared the prosperity and were in

great demand. Application was made to me very frequently from manufac-

turers for extra help, but in all cases I could not meet the wishes of the employ-

ers on account of the scarcity in the labor market.

Renewal applications for overtime permits during the year 1902 have been

received from a number of employers, but the Act does not allow renewals in

certain cases and I therefore refused such applications. I granted seventy over-

time permits in accordance with the requirements of Sections 11, 12 and 40 of

the Ontario Factories Act.

Inspection of Factorii: Buildings.

The Municipal Act empowers the corporations of each city, town and village

to appoint building inspectors, which has not been very satisfactory to this

department, owing to the fact in certain cases that the buildings used for fac-

tories do not receive inspection, as provided for under the Municipal Act; there-

fore a great portion of our time has been given to work of this character which

is very important.
Bake Shops.

The present is an age of sanitary reform. Physicians, Boards of Health

and sanitary Engineers have succeeded in arousing the public conscience and

stimulating its understanding with very beneficial results.

Methods of living and working which would be tolerated some years ago

are frowned upon to-day. Some of the proprietors of the leading hotels, as well

as the bakers, invite guests and patrons to visit their kitchens and bake-shops

at any time, knowing that they can do so without the injury to their appetites

or physical senses that would formerly have followed upon such an expedition.

While much improvement has taken place in bake-shops, yet we find that

outside cities, towns and villages are still without a modern system of sewage

disposal, and in those cases it is somewhat difficult to enforce the Law. A clean

shop means better conditions, more bu.siness than can be obtained from a care-

lessly kept bake-shop. Modern drainage, a liberal use of whitewashing, and the

occasional use of a broom to remove cobwebs, and the floors and windows kept

clean, will add greatly to the appearance of a bake-shop. Good heating and

ventilation, also proper sleeping, washing, dressing, and eating rooms, are very

requisite in bake-shops. The dressing rooms should be so arranged that the

clothes may receive a certain amount of ventilation. These rooms, as well as

the lavatories, should be separate from bake-shops, as now required by law. It

is most unfortunate that water-closets and urinals should have been erected in

bake-shops, and we are determined that the law shall be carried out in this as

well as in other respects.

[3]
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I find that machinery is being introduced largely, and therefore safety

appliances should be adopted for bake-shop machinery, including dough-break,

dough-roller, and dough mixer machines, etc. This would reduce the possibility'

of employees losing fingers, hands, and sometimes the arms, when operating

those machines.

FiRE-EsCAPES.

Past history contains the record of many disasters caused by that devour-

ing element, fire ; and many valuable lives were lost that might have been

saved had the proper care been exercised in providing sufficient fire-escapes for

use in times of emergency. Under The Amended Factories Act this Department
has been successful in havang orders carried out requiring owners of factories to

erect fire-escapes, and at the present time nearly all factories have been equipped.

In some cases we encounter strong opposition from agents and owners, who
claim that fire-escapes were unnecessarj', as there was no danger of fire, etc.

;

also objection was made to fire-escapes defacing the appearance of their build-

ings. At the present time there seems to be no particular rule laid down for the

erection and manufacture of fire-escapes, but this department undertakes to see

that a satisfactory fire-escape is erected, notwithstanding the reports made by
the owners that the inspectors are in collusion with the builders of fire-escapes.

In connection with the erection of fire-escapes I have had occasion to visit build-

ings from three to six times before I could pronounce the fire-escape satisfactory.

Child Labor.

While the law governing the employment of child labor is plain, and the

manufacturers generally manifest a disposition to respect the law, yet we very

often find cases of violation accounted for by furnishing the employer with false

birth certificates, which in some cases were secured from the parent or guardian,

and in other cases, notably in Hamilton, the child signing the certificate himself.

In order to guard against a recurrence of the latter I have arranged with the

employers to witness personally the parent's or guardian's signature, which, if

not authentic, can be traced through the agency of the Registrar-General's de-

partment for the Province. We frequently find it trying to investigate the

accuracy of ages in some cases, as a child being born outside the Province of

Ontario ; and although a question of doubt may arise in our minds, as well as

that of others, yet, without proof, we cannot hope to win a prosecution in these

circumstances. Moreover the employment of children is not a wise or economical

expenditure of labor force, except to perhaps both employer and parent. But
the legal course is plain. Society must protect itself , and cannot aftbrd to permit

the employment of its children at the expense of such education and physical

development as will fit them for their future duties in life.

Protection for Elevator Openings,

The present era of hustle and bustle has made the elevator a machine that

is a necessity in manufacturing establishments. With the aid of working-

automatic safety gates, hatch doors and covers, the approaches to elevator open-

ings have been guarded ; nevertheless fifteen accidents have been reported during

the year, and^.it is incumbent that guards, cables, shives, safety clutches, etc..

should be examined frequently to ascertain if the elevator is in good working-

order as required by section 20 of The Ontario Factories Act.

Wood-working Machinery.

The wood shaper and wood jointer are classed among the most dangerous

machines in the catalogue of wood-working machinery, yet the number of acci-
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dents reported during the year have been fewer in number, which indicates that

the owners of this class of machinery have been more careful in conforming with
the law and complying with the orders of the inspectors relative to guarding
such machinery. There can be no excuse for not providing guards for this class

of machinery such as will insure at least reasonable safety to the operator.

Circular Saws.

The circular rip-saw is one of the most convenient pieces of wood-working
machinery in use, and is classed among the most dangerous, particularly when
operated without saw-guards. i\.t present there are a number of different styles

of saw-guards manufactured and extensively used in factories throughout the
Province, and they are giving entire satisfaction. Moreover, we feel that all

saws should be guarded.

Gearing and Cog-wheels.

Gearing and cog-wheels, particularly when mashing inwardly, should be
substantially covered and guarded ; that is, the exposed parts which persons are

liable to come in contact with and receive injury. This guard should be made
secure so as to preclude all possibility of an accident. Guards can be made of

metal casing, etc., and be so adjusted as to be removed when necessary for oiling

and cleaning.

Friction Clutch Pulleys and Clutch Couplings.

It is astonishing how little attention has been given towards providing fric-

tion clutch pulleys in large mills and factories where there is no direct commun-
ication with the engine or power room. I consider it most imperative that

there should be on each fiat of a mill or factory a friction-pulley, which would
enable employees in the event of an accident to stop machinery on that flat

instantaneously, thus saving time and perhaps life. The present system is

uncertain, and engineers are frequently found engaged at other work and do not
hear the emergency alarm gong which is not always found in good condition.

Quite recently I had an experiment test made where about ten minutes were
lost before the warning reached the engine room, which in itself is sufficient

time to annihilate the entire staff.

Exposed Set Screws and Projecting Shafts.

The few accidents reported as occurring on shafting is evidence that the
dangerous protruding set-screw is being covered, countersunk or replaced with
a headless screw. In causing the removal of this dangei-ous device this depart-
ment has been the means of preventing many accidents Projecting shafts with
key-way slot should be also guarded.

Emery Wheels.

The inhalation of the atmosphere of a metal-poli.shing or grinding-room,
laden with dust that is composed of mineral and metallic substances combined,
caused by the operation of emery, grinding, polishing, or buffing wheels, is under
the present law being rapidly remedied by the introduction of a modern fan-
.system in a great many factories to remove dust, etc., which is injurious to the
health of the operators.
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Boiler Inspection.

Thorough boiler inspection is only possible under Government supervision
;

while we have some powers under Section 20 (g) of The Ontario Factories Act,
yet we occasionally receive reports of boiler explosions which do not apply under
the Act. A boiler explosion usually carries with it a loss of life, as well as des-
truction of property, and I would recommend that the law be so amended that
all boilers in the Province of Ontario be inspected and tested by some authorized
representative persons, who will follow the modern practice of ascertaining
whether boilers are safe in places which do not come under Section 20 of the
Factories Act or the Boiler Inspection Company of the Province.

Boiler inspection is usuall}^ regulated under the following order :

—

No. 1. Hydrostatic tests.

No. 2. External inspection.

No. 3. Internal inspection.

The hydrostatic tests consist in applying a cold water pressui'e to a boiler

that is completely filled with water, after which the inspector looks the boiler

carefully over in all parts to see if there are any signs of leakage, or distress of
any kind. This test is usually applied to new boilers or boilers that have under-
gone extensive repairs. This test is not considered to be injurious to a boiler

when it is applied by a man with good judgment. The hammer test is recom-
mended also when it can be applied.

External boiler inspection is made by looking the boiler over from outside
to make sure that the attendants are not running it at a higher pressure than is

allowed, that he is carrying plenty of water in the boiler, that the safety valve
will blow off freely and at the pressure it is allowed, that the water gauges are
in safe condition, that the boiler is not showing any signs of leakage or any
bulges over the fire sheet, or signs of distress of any kind.

Internal boiler inspection, or hammer tests, as they are sometimes called, is

made by the inspector entering the boiler through the manhole and looking the
inside over carefully as well as the outside of the boiler. Among the things
that he has to look out for are these : A deposit of sediment or muddy matter,
hard incrustation or scale on the tubes and plates, corrosion of any part of the
boiler, both inside and outside fractures of the plates, heads, headers, etc., leakage
around the tube-ends, seams, and all other places where such leakage is possible,

defective bracing of the fiat parts of the boiler, grooving of the plates or heads,
burned or blistered parts, defective accessories of all kinds, water gauges, feed
pipes, blow pipes, steam pressure gauges and safety valves.

We frequently find that a steam gauge has not been tested for several months,
which is wrong on account of the delicacy of its construction ; a great deal de-
pends upon its accuracy. Moreover, safety valves are sometimes found weighed
down with scrap material, and they occasionally stick, when it is difficult to tell

whether the gauge or pop is correct. Such incidents as these help to explain
some of the unaccountable boiler explosions, which upon subsequent investigation
have shown neither low-water nor bad stay bolts. Owners should purchase the
very best steam pressure gauges which is the general practice, and they should
be tested frequently while in use. With the gauge correct, the safety pop valves
should be frequently set, and any sticking should receive prompt attention.

Sugar Industry.

Beet sugar factories have been erected and are now in operation in the towns
of AVallaceburg, Dresden, Berlin and Wiarton. The condition of the sugar mar-
ket has made it imperative that economic ways of production should be studied.
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For this reason these plants have been equipped with the best possible machinery.
Daring the beet season outside help was very scai'ce and hard to obtain.

Cement Factories.

Cement factories have been operating in Owen Sound, Shallow Lake, Han-
over, Durham and Strathcona, and are giving splendid results. The old style

bachelor-kilns are being displaced by the modern rotaries, which will reduce to

a great extent the possibility of accidents when unloading ovens.

Sanitary Conditions.

The sanitary conditions of a great many factories and work -shops have been
vastly improved by the enforcement of the. Factories and Shops Regulation Act

:

nevertheless, there is still room for improvement. Sanitation includes lighting,

heating, ventilation, sanitary draining, and plumbing, together with overcrowd-
ing of initiates in some of our factories and work-shops.

Lighting : A proper lighted factory or work-shop is one of the most es-

sential requirements to both employer and employees in this progressive age of

competition ; and the following rule for lighting has been recommended in

remodelling and also in the construction of factories and work-shops, viz. : The
square root of the cubic space in a room should equal the area of glass required.

Heating : Different mechanical appliances have been supplied to effectually

heat work-shops and factories. The subject of heating is closely allied with
the subject of ventilation, and the best authorities on both these subjects say it

is impossible to properly heat a work-shop or factory unless the ventilation is

almost perfect.

Draining and Sanitary Plumbing : We find it almost impossible to force

owners of buildings used for factories and work-shops to introduce a modern sys-

tem of sanitary plumbing which affiliates with the construction of a modern sys-

tem of public sewerage, which we regret to say has been neglected in some cities,

towns and villages, and we desire to urge upon those who are officially responsible

the great necessity for immediate action. The proper question of the day is :

What can be done to ameliorate the conditions of the industrial classes employed
in work- shops and factories, unless there is a proper sewerage system in each

city, town or village in the province of Ontario. In recommending immediate
action we are governed both by experience and conversiition with owners of

factories, who insist that it is almost impossible to modernize their buildings so as

to conform with the requirements of the Factories and Shops Regulation Act,

unless proper sewerage can be arranged. Moreover, we are frequently invited

to agitate for the introduction of a modern sewerage system, which with scientific

plumbing appliances, would eradicate a great may evils which now effect the

health and comfort of a large percentage of the workers engaged in factories and
work-shops in this Province.

Overcrowdiiiff. The effect upon the health, morals, and mentality of work-
ing people emploved in overcrowded work-rooms ; and the basis both as to

cause and effect of the problem of overcrowding work-rooms, lies in the immi-
gration competition and massing of population in our cities. The condition is that

to keep a room pure, from two to three thousand feet of air should be allowed

to pass into the work-room or factory for each person employed. If one foot of

carbonic acid to one thousand feet of pure air vitiates the atmosphere of a dwel-

ling house, it stands doubly true of a work-room ; and if, according to eminent
physiologists, each person should be furnished with 20,000 litres of fresh air

every hour in order to make the air fairly wholesome, because in one hour, draw-
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ing seventeen breaths a minute, he loads 2000 litres of air with one per cent, of

carbon dioxide, surely this is more significant in an overcrowded work-shop

than in an ordinary dwelling. The whole tendency of the present scientific

enquiry regarding the germ theory of diseases raises the matter of overcrowding

in work-shops into a new and vital matter of importance. According to the

authorities, anything which reduces the vital energies of man or woman, even

mental or physical weariness, as well as bad air containing noxious gases and

impurities in overcrowded work-shops bringing about infectious diseases, may
be attributed to defective hygienic arrangements.

In a paper on '' Public Health, Industrial Wealth, and National Education,"

speaking on overcrowding and ventilation, the Right Hon. Sir Lyon Playfair

says, it is a fact that vitiated atmospheres are the most fruitful of all sources

of disease.

Mechanical Ventilation.

Mechanical ventilation of a modern type is very essential to the best inter-

ests of those engaged in factories and work-shops. Public opinion within the

last few years has given ample evidence of the desires for good ventilation in

public or industrial buildings. Some people think that necessarily fresh air must
be cold, and can only be obtained by opening windows or doors, and that fowl

air must be drawn ofi" by the introduction of vent tubes, but there are many
ways of ventilating buildings and good results are obtained by means of fans on

account of their uniformity. In the pressure system the fresh air is drawn from

the outside and forced by fans into the rooms to be ventilated and escapes again

through the flues provided ibr the purpose. In the exhaust system, ducts are

provided for the inlet of the air, but the fans are connected to the outlet and
circulation is maintained by drawing out the vitiated air and allowing fresh air

to take its place. In connection with the subject owners of factories and work-

shops do not give the question of proper ventilation and heating their earnest

attention, which is much regretted.

Accidents.

The number of accidents reported as having occurred during the year total

one hundred and ninety-eight, of which thirteen were fatal. Twelve persons

were injured by falls, seventeen by burns and scalds, five by staying machines,

seven by jointer machine, seven by buzz-planers, three by explosions, twenty-

three by circulars and rip saws, six by piling and handling lumber, six by pul-

leys, four by drill machines, seven by looms in card room, four by power press

machines, twenty by wheels and gears, four struck by steam hammers, three by
wool picker machine, fifteen by elevators, three by feed press dies, two by venti-

lator fan, and thirty-seven by miscellaneous minor causes.

The fatal accidents and causes were as follows :

—

James Colville was killed by the bursting of a chopper. It was supposed that

the mill became empty. This happened at lAIcGowan's Flour Mill, Durham, on

the 3rd of March.

Frank Billings, an employee of the Messrs. Semmens & Evil, Hamilton, had

three fingers of left hand cut by knives of jointer machine, on February 18th.

He was around for a week after the accident and expected to resume work; but

eczema began to eflfect his arm, which was quickly followed by inflammation of

the lympathic glands in the arm and which developed congestion of the lungs,

causing death on the 12th of March.

Edward Fromm, an employee of the Berlin Furniture Co., Berlin, while en-

gaged in operating wood working shaper machine, the knives broke, driving a
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piece of wood against the abdomen, causing injuries from which he died on
December 27th.

Wm. Chapman, an employee of the Toronto Paper Manufacturing Co., Corn-
wall, was struck in the stomach while adjusting a belt, on August 11th ; died
next day from the effects of a rupture caused by the accident.

G. Devane and A. Everett, employees of Messrs. Walter Stayzer Saw Mill

Company, Forks Road, were killed b}' a boiler explosion, on the 12th of M«y.
John May, an employee of Messrs. A. R. Williams Machine Sljop, Toronto,

was injured on May oth and died next day. This was caused by taking a light

into a tank.

Angus Campbell, an employee of the Stratford Mill Building Company,
was injured by a wooden beam falling from supports overhead, on him, resulting

in death ten hours after the accident. This accident occurred April 22nd.

James Alexander, an employee of the M. Miles Sash and Door Factory,
Toronto, was killed October 2nd, being struck by end of a board while taking
lumber through an opening in the floor.

W. J. Reid, an employee of the American Abell Engine Co., Toronto, was
killed September 1st, being struck in the abdomen by a piece of ba.ss-wood

thrown from a circular saw.

Geroge Nahrgang, an employee of the S. Knetchel Furniture Co., South-
ampton, was killed on August 18th, while repairing an empty tank that formerly
contained methjdated spirits ; the tank exploded.

A. McLean, an employee of the Portland Cement Company, Shallow Lake,
died August 9th, from burns received by top arch of bachelor kiln falling on
him.

Dr. Horse}', M. P., was killed on July 23rd by the bursting of a pulley in

the works of the Sun Portland Cenient Company, Limited, Owen Sound.
In connection with the last named accident I received instructions to

respond to an application received by the interested parties from the Government
for an expert mechanical representative to visit the works, and, with other

experts, to examine into the causes which killed the late Dr. Horsey. After spend-
ing several days in Owen Sound I returned to Toronto, and it was extremely
difficult to place the responsibility on one cause more than another. However,
a satisfactory settlement was arranged between all parties concerned. More-
over, as the strength of different class manufactured pulleys received very great

attention at this investigation, I beg herewith to submit for the guidance of all

interested in the strength of different pulleys, a report of tests made by Professor

C. H. Benjamin, at Case School of Science, Cleveland. This will be of some
benefit to those engaged in operating manufacturing industries :

—

Tests ox Small Cast Iron Flywheels.

During the past few years a series of novel experiments has been conducted
at Case School of Applied Science, Cleveland, Ohio, under the direction of Prof.

C. H. Benjamin. These have consisted of bursting small fl}- wheels built upon
different lines, by rotating them at high speeds. By comparing the results of

these tests much valuable information has been obtained upon fly wheel design
and the relative merits of different forms of construction. In November, 1898,

Prof. Benjamin, read a paper before the American Society of Mechanical
Engineers, detailing some of the results of these tests. From suggestions offered

during the discussion of the paper, and at other times since, he has been lead to

continue these experiments, resulting in another paper which was read before
the Society at the annual meeting held this month. These later experiments
have been for the most part upon wheels of peculiar design, and as the subject
is of peculiar interest, the paper is being reproduced, almost in its entirety.
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The wheels numbered 1 to 9, inclusive, were all of cast iron, 24 inches in

diameter, with proportion.s copied from existing wheels.

Former tests had shown the insecurity of a wooden shield or cage for the

bursting wheels. Fig. 1 shows the form of shield used in the later experiments.

A cast-steel ring, 36 inches in diameter inside, and having a rim section 4 inches

by 6 inches, was enclosed and supported by a wooden frame work, the front and

back being of oak plank, three inches thick. To absorb the energy of the

flying fragments a sectional lining of Norway pine was used, as this could be

easily repaired and renewed after each test. Fig 2 shows the usual appearance

after an explosion. During the sixteen experiments recorded but one wheel

managed to escape from the shield, and this was due to the breaking of the bolts

€ontining the side planking.



Fig, 1. Casing for wheels. The outer ring is cast steel 36 inches in diameter ; sectional linin^
Norway pine.

Fig. 2. The usual appearance after an explosion.

[11]
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Wheels. Figs. 1 and 2. were cast with solid rims, and were mode' led closely

from a fly-wheel 10 feet in diameter on an AUis engine. These wheels were

tested to furnish a standard of comparison for the other wl ice's. Fig 4 .shows

the shape and proportions of this class, and table gives the dimensions. These

two wdieels failed at 3,700 and 3,850 revolutions per minute respectively, or at

an average rim speed of 395 feet per second. Tliis corre-ponds to a centrifugal

tension of about 15.600 pounds per square inch. The fracture showed clear iron

of a uniform quality.

The four wheels numbered from 3 to 6 each, had two Hanged joints in the

rim. as shown in Fig. 5. These were of the same general proportions as those

described in the previous paper as may be seen by reference to Table 2. At the

suggestion of Mr. James B. Stanwood, of the A.S.M.E., they were located at

points one-quarter of the distance from one arm to the next, these being approxi-

mately the points of least bending moment. As shown in Table 3, these wheels

bur.st at from 1,800 to 1,900 revolutions per minute, or an average rim speed of

194 feet per second. This corresponds to a centrifugal tension of about 3,750

pounds per squaie inch. These wd:»eels were then only one-quarter as strong as

similar wheels with solid rims, and burst at one-half of the speed. Comparing

these with wheels of similar construction tested in 1898, we find that moving the

joint from the centre to the quarter point has made no appreciable difference in

the strength. This is doubtless due to the fact that the heavy mass of the

flanges and bolts locates the bending moment at or near them "Where Mc-

Gregor sits there is the head of the table."

Table 3.— Bursting Speeds.



Fi^. 3. Dow turbine apparatus tor spet-<uii_' « iieeis.

Fi?. 4.

Fig. 7.

[13]
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proper place, and remained there, indicating a nearly simultaneous movement

of the fragments. The lining was rotated in the steel ring through a consider-

able angle.

Wheel No. 7 was a complete working model of a Hy-wheel for a blowing

engine, and was copied from drawings furnished by a well-known firm of

engine builders. The construction is clearly shown in Fig. 7, and the dimen-

sions are given in Table 1. The joints in the rim were carefullj^ fitted and the

links shrunk in. This wheel burst at 2,450 revolutions a minute, and a rim

speed of 256 feet per second, which indicates a centrifugal tension of about

6,600 pounds per square inch, and shows that this wheel is nearly twice as

strong as those just described. As may be seen by reference to Fig. 8, the

wheel bioke in every instance through the smallest section of the rim near the

joint, the links remaining intact It is interesting to note that every bolt in the

hub was shaved off clean as by a knife, each arm pulling out in this way.

Soon after the publication of this paper the writer had correspondence with

Prof. Archibald Sharp, of London, England, which resulted in the latter's send-

ino- to this country two model wheels to be tested, which are numbered 8 and 9

in the tables, aud were constructed as shown in Fig. 9. The rims were solid,

and were made of a close grained cast iron, having a high tensile strength.

Each wheel had 24 spokes of steel wire, 12 on each side of the centre plane.

A pair of spokes constituted a loop, fastened at each end to the rim wuth a

thread and nut, and passing spirally round the hub in a groove cut for that pur-

pose. By tightening up the nuts at the rim the wheel could be accurately

centred and sufficient friction caused at the hub to prevent slipping.

The two wheels failed at precisely the same speed, 4,050 revolutions per

minute, or a rim speed of 424 feet per second. This would correspond to a

centrifugal tension of nearly 18,000 pounds per square inch, and is probably the

maximum speed attainable with a cast iron rim. The appearance after rupture

is shown in Fig. 10. The rims usually broke through the holes where the

spokes were fastened, and the spokes themselves broke at one or both ends

where threaded.

The spokes had been adjusted to a uniform tension before the test bj?-

tuning them the same pitch. This uniformity of tension, and the large number
of spokes, must have prevented any serious bending of the rims, so that the

latter failed by direct tension.

The speed given is the highest attained in any of the experiments.
. One

fact in connection with the last experiment deserves mention. It was found

impossible at tirst to bring these wheels up to the desired speed. At about 3,000

I'evolutions per minute the speed would remain constant, and no increase of

steam pressure would avail to change it. Becoming convinced that this was due

to air resistance on the spokes and cross flanges of the rim, the writer had the

wheels inclosed by disk of Rus5.ian iron, wired together and revolving with the

wheels. No further difficulty was experienced, and the bursting speed was
attained within two minutes of the time of opening the throttle. Similar

devices had to be used with wheels numbered 13 to 16 inclusive.

Wheels numbered 10, 11 and 12 had their usual flanged joints, located mid-

way between the arms and fastened with four three- eighth inch bolts. The
joints in wheel No. 10 were unsupported, while those in wheels No. 11 and 12

were strengthened by steel tie rods running from hub to joints and bolted at

each end as shown in Fig. 11. The net tensile strength of each tie rod was

about 5,000 pounds. The two rods connected to each joint had then a combined

tensile strength about two-thirds that of one arm. Wheel No. 10 burst at 1,170

revolutions per minute, a rim speed of 164 feet per second, which is only about
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jfiA-e-sixths of the speed usually attained by this class of wheel. The break was
in the rim just beside the flange, and the low speed would indicate a poor

qualit}^ of iron.

Wheels Nos. 11 and 12 broke at 2,100 and 2,200 revolutions per minute
respectively, or at an average rim speed of 225 feet per second. Comparing
those with wheel No. 10, as the three wheels were of the same iron, and
identical in every respect save the tie rods, we find an increase of from 34 to 40
per cent, in the bursting speed due to the use of the tie rods. This corresponds

to an increase of nearly 100 per cent in the strength of the joint. If the tie

rods had been more carefully designed and constructed a greater speed could

have been attained.

Fig. 12 shows the appearance of wheel No. 12 after rupture. The tie broke
through the bolt holes at one or both ends, the bolts remaining intact with but
one exception.

Wheels Nos. 13 and 14 were of peculiar construction, as may be seen from
Fig. 13. The rim of each was cast in one piece, while the hub and arms formed
a spider, also in one casting. The arms were joined to the internal flanges of the

rim by five-eighth steel bolts, giving one degree of freedom. The object of this

construction w^as two-fold:—First, to relieve the bendmg moment at the junc-

tion of the arm and rim. Second, by concentrating more weight near the arms
to stretch these latter and thus relieve the bending moments in the rim midway
between the arms.

These two wheels burst at 3,650 and 3,850 revolutions per minute, or an
average rim speed of 392 feet per second. Comparing these figures with those

given from wheels Nos. 1 and 2, we find that the speeds are practically the same.

There is no apparent advantage in the special construction just described over

the ordinary method of casting the spokes and hub with the rim.

Fig. 13 shows the appearance of wheel
No. 13 after rupture. The arms all broke on
the eye near the rim, the bolts not being in-

jured. Only one web was fractured. Fig. 2

shows the wheel immediately after the ex-

plosion, the front of the shield and cover plate

being removed. The embedding of the rim

fragments in the wood -lining in their proper

order is clearly shown, the same as in Fig. 6

The absence of any tearing or rending sound
and the single sharp report, like a small can-

non also evidenced the practically instantan-

eous character of the explosion.

Wheel No. 14 was the one which escaped

from the shield, as has already been noted.

The wood-lining was reduced to fine splinters.

The cast steel ring, weighing over 800 pounds, ^'^' ^*'

was rotated through an arc of 12 inches a |-inch bolt was broken off short, and
the three-inch oak planking split and torn.

Wheels Nos. 15 and 16 were also of special construction, as seen in Fig, 15.

The hub and the arms were cast together as a spider and bolted to pads on the

rim The two joints on the rim came over the arms and the rim between the

arms was reinforced by elliptic webs. The construction is a slight modification

of that suggested by Mr. A. Frith. This construction is intended to stretch the

arms more and bend the rim less than the common form.

These two wheels burst at 2,080 and 2,175 revolutions per minute, respec-

tively, or an average rim speed of 223 feet per -econd. Fig. 14 shows the
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manner of failure. The ends of the arm failed in several different ways : some-

times it was the screws that broke, sometimes the lugs on the arm, and some-

times the pads on the wheel. The rim usually broke at points midway between
the arms. In wheel No. 16 the joints remained intact. It will be seen that

Nos. 15 and 16 were practically the same strength as Nos. 11 and 12, but only

about one-third as strong as wheels with solid rims.

The conclusions of the previous paper are contirmed by these further ex-

periments. For wheels of moderate size correctly proportioned the solid rim is

by far the safest form, and will require a speed of from 350 to 400 feet per

second to produce rupture The stress due to bending is so small as to be

negligible. Jointing the arms at the rim and bracing the rim by internal webs
have no important effects on the strength.

Joints in the rims are the principal source of weakness, especially if located

between the arms. Probably no joint can be made for a rim of solid cross

section which will be more than one-third as strong as the rim "itself.

Hollow rims will permit of a much more efficient joint, as has previously

been shown by Mr. John Frith. In his wheel the joints are practically as strong

as the rest of the rim. This construction is hardly possible in wide-faced band
wheels such as are used on most shop engines. Joints similar to those shown in

Fig. 14 are probably the best that can be devised for this type of wheel. If

joints are located midway between the arms they should be reinforced by tie

rods leading to the hub.

The English wheels, Nos. 8 and 9, show clearly the advantage of numerous
arms on any type of wheel. Even if the rim were jointed, such wheels would
prove their superiority to those with the ordinary arms in maintaining their

shape at high speed.— (Steavi Engineering, New \ork. December, 1901.)

During the year 1902 I made about nine hundred trips of inspection. A
list of accidents is herewith appended.

JAS. T. BURKE.
Inspector of Factories.

2 F.I.



CENTRAL DISTRICT.

To the Honorable tJie Minister oj Agriculture :

Sir,—I have the honor to submit to you a report of the work of inspection

of factories, workshops, and mercantile establishments in Ontario for the year
1902.

In nearly all industries business was reported as being very orood. In
many places complaint was made that sufficient help could not be obtained in

order to supply the demand for certain goods, more especially was this the eas

where females were employed.

It is much to be regretted that the number of accidents reported still con-

tinues high ; but as accidents occurring in factories, from whatever cause, are

now required to be reported, whereas formerly only those caused by machinery
were reported, accounts for the great increase.

Age of Children.

There have been fewer complaints in regard to children working in factor-

ies under age, but complaints will likely continue until a more satisfactory

system is obtained for verifying the ages, as no reliance can be placed on the

majority of certificates given by parents.

Complaints.

In some cases complaints have been made which, on investigation, were

found to be greatly exaggerated as to the conditions complained of. In one

case where an alteration was being made the piping from the forges was tem-

porarily left disconnected with the chimney, owing to the absence of the tin-

smiths, and which, as stated would have been replaced in a day or two, was
complained of as having been for an indefinite length of time in such condition

and likely to remnin so ; the employer in this case felt hurt to think that an}-

of his men should have complained to the Factory Inspection Department rather

than to him. He thought in such cases the complainant's name should be given,

but having been notified when appointed that communications regarding _ com-
plaints should be treated confidentially, and the name of the complainant with-

held, the request could not be complied with. I may state that the late Hon.

C. F. Fraser, who had control of the Factor}^ Inspection Department when inau-

gurated, pointed out that unlpss complaints were made confidential the workers

could not be expected to aid the inspectors in carrying out the provisions of the

Act by making known any infraction to them. He also stated that the Labor
Unions, who had asked for the legislation, weie to aid in carrying it out, and I

understood him to say that the labor representatives with whom he had dis-

cussed the legislation had promised to do so.

In many cases anonymous complaints have been made, but they are investi-

gated and dealt with equally as well as those in which the names are given.

Accidents.

The number of accidents reported and ascertained as having occurred

during the 3'ear were one hundred and eighty-six ; of these six were fatal, forty-

three were injured by circular saws, seventeen by power presses, and six by
gears.

William Corbett was working in a factory underneath where a vat for boih

nig soap was situated ; the soap when boiling splashed on the wall ; there

being quite an amount of soap attached to the wall, a large portion of this had

[18]
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become detached and fell a distance of about thirty feet ; a large piece of oak
had fallen also ; either of these had struck the decea-ed. An inquest was held
and a verdict of accidental death returned.

Fritz Hoffman was scalded by hot beer. The coroner decided it was not
necessary to hold an inquest.

Wellington Lawrence was on the elevator and carelessly crossed over to

look out of the shipping door. His head was caught between the floor of the
elevator and the doorway causing death. He had only started to work in the
factory a few hours previous to the accident. He had given his age as fourteen,

and, as was customary, had been given a blank certificate to get his parents to

till in as to his ag:e. It was afterwards learned that he was not fourteen. It

was stated that his parent^ did not know that he had gone to work in the fac-

tory. I pointed out to the superintendent that he had better have certificates

of ages filled in and signed by the parent before any boy is allowed to work,
otherwise the employer would be held liable.

George Webster's and H. Campbell's deaths were caused by a boiler explo-

sion. From the report of an expert who investigated the cause of the explosion
I learned that there were eight steam boilers in the boiler house fitted in pairs :

that is one furnace served two boilers. Numbers 7 and 8 had been separated from
the other six, by the valves being closed on the steam pipes Steam was wanted
to run a small engine in the shop, and as a pipe led.from No. 8 boiler to this

engine, it was decided to get up steam on Xo. 8. Fire was started in the
furnace, and kept up as much as possible under No. 8, but the heat passed under
No. 7. and gradually raised steam in it. The man in charofe must have failed to

notice this, and as the safety valve was on the main steam pipe and the boiler

was shut off from the pipe, there was no outlet for the steam. Suddenly the
flues collapsed and the contents of the boiler were violently discharged snd the
flues broken, but the main shell of the boiler was but very little injured. The
two men happenf^^l to be in the line of discharge from the boiler and were killed.

Thf boiler was all sound for the comparatively low pressure used to run the
engine, but no person knows what pressure had been raised in the boiler which
gave way. The flues of all the boilers have been strengthened, and safety valves
have been placed directly on the boilers.

The accidents occurring to the workers, or the "Butcher Bill" as it is termed
in England, show the penalty paid for the increased productive power of labor
in the use of machinery. Can it be that nature resents the use of machinery, as
an attempt to save man from the curse " that in the sweat of thy face shalt thou
eat bread \

" It would appear that those operating machinery should not be
required to work long hours; ir.ore especially should thi^ be the ease where extra
dangerous machinery is being operated. Where the mind is kept in a state of
tension, for a length of time in operating a machine it is easy to .see that the
operator, because of becoming fagoted, renders himself more liable to accident,

and carelessness is frequently given as the cause of accidents, when too often the
great strain of the mind of the operator would be a more satisfactory explanation
and which shorter hours would remedy, '

FIRE-ESCAPE.S.

There are still a few factories requiring fire-escapes. The owners not being
in the Province, the buildincrs beincr mortofasfed, and the morttraoree drawino- the
rents, a change should be made authorizing tenants to ert-ct tire-escapes and
deduct the cost from the rent. Owincr to contractors of readv-niade clothing
moving .so frequently, and neglecting to comply with the requirements in notifying
the in.spector, as required by Section 51 of the Amenled Factories Act, it is
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difficult to keep track of them, notwithstanding they are aware that fire escapes

are required. Contractors of foreign orgin, too often neglect to see that the

safety and health or their workers is provided for, before beginning to occupy

other premises. It will be necessary to resort to prosecutions for future contra-

ventions of the Act.

Inspection of Boilers.

With reference to the inspection of boilers in factories, where the boilers

are not insured, it is seldom that a certificate has been obtained as required, and

in consequence thereof an additional visit is necessary. In one case complaint

was made that a pressure of 120 lbs. was carried on a boiler which, it was stated,

was considered unsafe, as 80 lbs. was what had been formerly^ carried. A cer-

tificate, was asked for, as to the pressure it would be safe for the boiler to carry.

An expert who inspected the boiler stated that certain repairs having been made,

the boiler would be allowed to carry a pressure of 90 lbs., showing that there

was cause for the complaint, aud that the safety of the workers was endangered

b}^ carrying a pressure of 120 lbs.

Ventilation.

The ventilation in factories is not satisfactory in winter, and there appears

to be the same conditions complained of in Britain, as the following taken from

the Scientific American shows :
' Dr. A. Wynter Blyth, Medical Officer of Health,

for Maryle'bone, President of the Incorporated Society of Medical Officers of

Health, in his presidential address, in discussing ventilation, says if some of the

great expert talent now^ employed in the investigation and discussion of prob-

lems relating to sewage and sewage disposal were diverted to the study of ven-

tilation, our factories and workshops would put out more work in a given time,

and the duration ot human life would be appreciably lengthened." Were the

cubic space to be allowed for each employee in factories and workshops, stated

in the Act, it would aid in preventing overcrowding.

Prosecutions.

There was only[one^prosecution during the year in the Central District,,

which resulted from|a contravention of the Shops' Act. In March, G. Marrineau,

Baker, Ottawa, allowed his employee to work on Sunday, and was fined S20 for

the same.
Overtime.

Eleven permits for overtime were granted in factories during the year.

A list of accidents reported during this year, which occurred in the Central

district, is appended^herewith.

I have the honor to be, Sir, yours very respectfully,

JAMES R. BROWN,
Inspector of Factories.



EASTERN DISTRICT.

To the Honorable the Minister of Agriculture for Ontario.

Sir,—1 beg herewith to submit my report of inspection of factories for the

year 1902.

The principal factories in the district allotted to me this year are saw-

mills, and to these I have paid particular attention, as for sometime there

-occurred some slight accidents which from the circumstances appeared to be due

to negligence on the part of either the victim or employer, and showed danger

of more serious accidents. I have investigated the circumstances in each case

and I have found, I regret to say, that most of them were due to the negligence

to place protection to machinery which had been previously ordered but which

had. for some purpose or other, been removed. In several of these instances very

serious accidents might have occurred owing to the machinery, devoid of and

left without their usual protection.

I have had occasion this year at two different places, once at Kockland and

the other at Hawkesbury, to notice the danger of stopping machinery and re-

starting them or connecting the power with them without giving proper warn-

ing. In one case at the Hawkesbury mill, in the department of laths and pickets,

the young men were playing and amusing themselves when the machinery was

suddenly put in operation, causing imminent danger of accidents of a very

serious character. Considering the very serious and fatal accidents which have

occurred in the past, and the danger of accidents arising from such practice, it

would be advisable that the Act would make it obligatory in all such cases that

a proper warning be given to all employees working around machinery before

connec'.ing the power with them, and that a notice of the obligation of such

warning be kept permanently posted at such place as to be seen when starting

the power. I feel convinced' that this would have the eff"ect of preventing very

sad accidents.

Child Labor.

In two of the saw-mills in my district, I regret to say, children under the age

fixed by the Act have been employed this year. It is very difficult to obtain

positive and sufficient information to enable the inspector to succeed in a

prosecution. In both of these mills the proprietors attempted to relieve them-

selves of the responsibility of the violation of the Act in this respect by stating

that these children were employed by some persons who were carrying out some

departments of the mill by contract and were supplying their own employees

;

but in both instances I observed that under this pretext the principal employers

themselves were employing some children. In one case, through the assistance

of some parties who interested themselves in matters of education, and who were

anxious to see all young children attending school, I have succeeded in securing

such evidence as would permit me to prosecute with chances of success ;
hut the

necessity under clause 39 of the Act to bring the action before, and have it heard

by two Justices of the Peace creates a difficulty which cannot always be over-

come. In this instance I had the papers lor prosecution prepared, but the limit for

prosecution had elapsed before I could secure the two magistrates to attend to the

case, as one was living at a considerable distance and for several reasons, and the

pretext of weather and bad roads, delayed till too late. Without being de.sirous

to cast any reflections on the character of any persons, I must say that we have

sometimes to face sympathy for the employer who is considered a benefactor,

which prevents us presenting a case sufficiently strong to secure a conviction. I

[211
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feel that the Act should give the inspectors authority to have their prosecution

for violation of the Act brought before and heard by one Justice of the Peace in .

the district. In the year 1899 I was requested by the Honorable the Minister

of Agriculture, owing to complaints presented, to investigate the construction

and management of a saw-mill and factory at Ca^selman. The complaints were,
" its close proximit}^ to large buildings in the centre of the village and its con-

struction and careless management, which may cause fire." As to its location, as

reported at the time, it was a matter which could only be regulated by the

Municipal Council ; with regard to its management, the difficulty is that there

is not a sufficient number of persons employed in the mill to permit interference

of the Factory Inspector although every year when in Casselman I make an
inspection of the premises.

The mill is sufficiently large and of such capacity as to enable the employ-
nient of several hands, but only three person are emploj^ed, and only one depart-

ment is put in operation at one time, so that the same persons operate it and the

other departments in the meantime are closed. I have, however, ye&v after

vear inspected the mill and made several suggestions of improvements to afford

more and better protection to the neighbors against the danger of fire. I must
say that one of the proprietors has always received these suggestions very

courteous!}' , and with the determination to carry them out, and this year I have
noticed much improvements in that respect ; but they are not fully what I would
obtain if I had jurisdiction to enforce my suggestions. In this mill the boiler

is very old and not perfectly safe, and the boiler room is small and not sufficiently

fire proof and not well lighted. The other mills in that locality are fullj^ pro-

tected, and no children are employed.

Ventii,ation.

In all these mills, which are run only during the summer season, there is no
necessity of providing more and better ventilation as they are almost all open,

but in other factories means of ventilation are required. I have found in the

Riordon Paper Mills in Hawkesbury a large room where some four or five hands

are employed, without proper ventilation, and the heat and steam were almost

unbearable and became dangerous, from the fact that the adjoining room was
very cool in summer and very cold in winter as there were no means of heating

it and was used only for store or packing-room. As they w^ere constructing ex-

tensions to this department and others, they promised to provide at the same
time sufficient fans and other means to fully and properly ventilate all these

rooms. I expect to find these rooms more comfortable at my next visit. The
working hours in the saw mills are generally longer than in other factories,

especially whei-e they work at night ; most of the mills run without interruption

in order to be able to cut all their logs during the short season of the summer.

At this night work very often young men between the ages of fourteen and
eighteen are employed, and at the end of the season their constitution is so

affected as to be almost unfit for any work, and they require to rest during the

winter to be able to resume their work the following summer. No person under

twenty-onf^ years of aue should be employed in those saw-mills between seven

o'clock in the evening and six in the morning, as their constitution is not suffi-

ciently strong to dispense with their sleep at the proper hours of the night.

The Inspector very often experiences some difficulties in making his in-

spection of all places to be inspected for want of knowledge of the existence of

these factories. This year late in the summer I was informed of the existence

of a saw-mill employin-j; seveial hands at L'Orignal. althoug*^ I had previously

passed tht^rc when there was no such mill. I have also been informed of the ex-
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tension to other places which I had previously visited when a sufficient number
of hands were not employed to place them under the efiect of the Factories Act.

These informations I have received too late to permit me to make an inspection

at the proper time. It also happened tuat I have been at places for the purpose
of making inspection when the factories were temporally closed for a few days.

It would be advisable that all owners of factories coming und^r the Act be in-

formed through the newspapers, that notices be given to the inspectors of time
of commencing and closing operations. I have noticed in mostly all places where
children were employed in violation of the Act that the employer had yielded to

the importunities of the parents, who give some certificate that their children are

of proper age. These certificates are of little value as they are mere statements
in writing supposed to Vje signed by the parents, but without any persons wit-

nessing their signature, which would enable the inspector to prosecute the parents
in case of fraudulent statement or certificate.

Accidents.

Very few accidents have been reported to me during the year, although I

have learned on making inspections that several had occurred ; but of these none
were of a serious character and very few had pre\ented the victims working
more than one week. I suppose the employers considered that as they were so

mild there was no necessity to report them : in all cases I have given instructions

to send me a list of them, but this has been neglected.

The following were those received :

Dennis Lanviere, finger smashed in pulp mills at the Riordon Paper Mills,

Hawkesbury, on the 24th of May.
Another accident was reported to me from Carleton Place, Canada Woollen

Mills, which is not now in mj' district.

Thomas Craig had his finger cut on the 19th December, 1902.

I have noticed an increased activity in all the mills and factories during the
year, and therefore a tendency to work longer hours in order to meet the de-
mands of trade. In several instances arrangements are being made for exten-
sion and increased powers to manufacture for the year 1903, and in every case

the manufacturers cheerfully acknowledge very encouraging pro.spects of in-

creased trade.

Isidore Monette had his hand caught in the rods of the paper-drying machine
in the Riordon Paper Mills at Hawkesbury on the 30th day of May. The bones
of the hand were broken.

All of which is respectfully submitted.

0. A. ROCQUE,
Inspector of Factories for Eastern Division.



FEMALE INSPECTOR OF FACTORIES.

To the Honorable the Minister of Agriculture.

Sir :—I have the honor to submit to you a report of the work of inspection

of factories, worlcshops, and mercantile establishments in Ontario for the year

1902.

The close of the year 1902 brings with it the duty of reviewing the work
accomplished, and giving a report of the same to you. Much of the work of the

Inspector does not appear on the surface, and you can easily understand how
difficult it is to give an adequate idea of the actual work. A great deal of work
is frequently done that apparently bears no immediate fruit and of which no formal

report can be made. It has been impossible for me to inspect the different work-
shops and factories very often during the year, but my time has been devoted to

those places which require the most careful attention. Experience has shown me
that where we are able to revisit factories frequently, our suggestions are more
promptly complied with. There is a wide contrast between the best condition

of factory life and the w^orst. The best cannot he reached in all cases, but where
there is an effort made towards improvement we must be satisfied to procure

the necessary alterations, one by one. The inspection of small places is very
important, as the sanitary and safety precautions are likely to be disregarded,

and the idea seems to prevail that anything will do where so few are employed.
My duties have taken me into almost every city and town in the Province where
females are emploj^ed in workshops, factories or mercantile establishments.

During the year I have inspected 1835 establishments which come under the

operation of the Factories' and Shops' Acts ; of these 520 have been shops where
clothing is manufactured.

In going over the work of the year there is no change of any radical nature

to comment upon, although a very general progress has been made, and many im-
portant improvements have been adopted. We factories inspectors have abundant
opportunity to note the harmony and united good feeling that prevails, where
employers conduct their business on principles of humanity. The enforcement of

the factory laws has educated many employers on the sound theory that good
surroundings are conducive to good work, good sanitation to good health, and that

protected machinery is a safeguard against damage suits. It is a pleasing duty to

record the readiness on the part of employers, generally speaking, to do what-
ever should be conducive to the welfare of the workers without any unneces-

sary delay Of course, a few objectors are always to be found to unaccustomed
ways, some of these believing the Act to be a mere form, which should not be
enforced. However, such notions are soon dispelled. A very pleasant feature of

factory inspection is its double nature ; it is very pleasing for us to receive a

cordial greeting from the members of the firms, and at the same time pleasant

smiles from the faithful employees, who, in us, recognize friends looking after

their safety and interest.

The wave of prosperity has continued with unabated force, until not only
have the unemployed found employment at remunerative wages, but it has caused
an actual dearth of mechanics and laborers in nearly all the trades. Manufac-
turers are crowded with oiders, and sufficient help cannot be secured to operate
the machinery now in position. I am pleased to inform you that I found scarcely

an idle shop, and man}' new ones are now under construction or have com-
menced operation. Old factory buildings which have been abandoned for years
as worthless, are being repaired, filled with new machinery, and put in working

[24]
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order. Not only has the number of factories increased but there has been a

marked increase in the number of employees.

Hours of Labor.

The factories which work the full sixty hours a week are principally cotton,

woollen, and knitting factories. They commence at 6.30 a. m., and quit at 6.15

p. m., taking one hour at noon, thus making lOf hours each day, in order to have
a shorter day on Saturday. There is a very strong manifestation on the part of

the employees, in manufacturing and mercantile establishments, to work a shorter

time on Saturday than on the other days of the week, and to obtain this end
they will petition this department to exercise its discretion in granting them the

right to use part of the time allowed for noon day meal by working in advance
for Saturday, thus shortening the hours for that day ; but we have no power to

grant such permission. Such a permit would be injurious to young girls and
women, who would hurriedly partake of the noon day meal and rush back again

to the loom and .spindle for six days in the week in order that they might quit

earlier on Saturday. There seems to me to be only one practical remedy, and
that is, to make a Saturday half holiday a permanent and lawful right ofevery
employee, without abridging the privileges they enjoy during the week.

The hours of employment for females are shorter in cities than elsewhere.

In almost every industry, a very large percentage of workers leave work at

twelve o'clock, beginning at 7.30 and 8 o'clock, a. m., having one hour at noon,

quitting at 5.30 and 6 o'clock, p. m., thus working from forty-five to fifty hours

a week.
The system of piece-work is becoming more generally adopted as a result

of the small pay given by the hundreds or thousands according to the different

industries, which stimulates the eagerness of the workers to the highest possible

pitch. I have seen girls working so rapidly that I was very painfully impressed,

and I have asked myself how long their nervous system would resist the great

strain of the excessive fatigue resulting therefrom ? Piece-workers earn more
money ; every move they make counts, and the weary looks and pale faces tell

the continued strain put forth to earn better pay. A shorter working day for

this class of operators seems an imperative necessity. Women employed in boot

and shoe, tobacco and cigar, woollen and knitting factories receive better pay
than those working in other industries. In the many branches of the wearing
apparel the rates of wages vary so materially that it would be impossible to

venture on an average wage which would not be liable to contradiction.

In most of our mercantile houses seats are provided for the use of females
when not necessarily engaged in the work or duties for which she is employed.
It frequently occurs to me, in going about, that the practice exists in name only,

as it has been proved that the cost of a women's position has Vjeen her desire to

use the seat when wearied from over- exertion.

Overtime.

I wish to draw attention again to the subject of overtime. Any overtime
after sixty hours per week is injurious to the health of young girls and women
employed in the factories or workshops and unnecessary to the successful
management of a business. Many women have expressed a wish that the number
of nights in which overtime is allowed could be decreased, and I also find workers
keeping a private record of their own time. They eagerly look forward to the
completion of the thirty-six nights of overtime allowed in the year. Some of
the firms exhaust their allowance in a whort time by working each week four or
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five nights aucl then make an application for a second permit. There are

employers who deny the advantage of the overtime exemption, and who refuse

to claim it, and nevertheless, they successfully compete with others in the same
line of business as those who declare it to be necessity. Many emploj^ers with-

out makino; use of the overtime permit have been able to satisfy the demands
of a thoughtless public, and at the same time guard the health of their employees,

which should remove the seeming conHict of interests between the gratification

of some few hundreds of inconsiderate people on the one hand, and the health of

several thousands of girls and women on the other hand. I have been struck

by the frequently expressed opinion of employers, as well as of employees, that

overtime is injurious alike to the best interests of both. I share this view very
strongly mj'self and am convinced that the amount of overtime sanctioned under
the Act is excess of the necessities, and even of the desires of those who have
the best claim for consideration on the question of overtime. Then, there is the

evil that arises from women employed in workshops who take work home after

having worked the full time in the factory. This evasion of the law we cannot
touch, and I think there should he some way of putting a stop to what is prac-

tically a regular sj^stem of overtime.

Complaints.

There is not a single item in all the transactions of the department which
occasions so much waste of valuable time as this matter of complaints.

Many complaints, specific or correct information not having been given,

upon investigation are often found to be pure malice, and no complaint should

be sent to our department which is based on malice or spite as we have nothing
to do with personalities ; facts are wdiat we need. Some complaints are made
implicating every person in the locality engaged in this particular calling or

trade. I do not mean to say that all complaints are such, as many which have
reached me are fully justified and have been immediately investigate!. There
still remains a certain proportion of complaint which is impossible to deal with,

because the matter was one that could not be remedied under our law, or in the

desire to avoid all detection, the information was too vague to enable any satis-

factory investigation to be made. A number of complaints has leen anonymous
as in previous years, but we hope that this proportion may diminish with the

growing confidence of the employees. It would be more satisfactory to be able

to reply to a complaint, or at least acknowledge the receipt of it, and frequently

it would be advantageous and save time by receiving the details of the com-
plaint. Complainants should realize the entirely confidential treatment of all

complaints that are received, and the advantage it would be to place themselves

in direct communication with the inspectors. It need hardly be added that they

are thoroughlj^ investigated and followed up in every case. Some of the matters

complained of do not come under our jurisdiction, and when possible these were

sent to the proper place for investigation. Complaints are received of female

employees suffering from the vibration of rooms caused by heavy machinery.

They describe it as being similar to sea-sickness, while others complained of ner-

voas ailments caused by working all day, and day after day, under such condi-

tions. This must be injurious to the health as well as very unpleasant. Complaints

are made of the absence of any room where the workers can take their meals,

which show that it is generally regarded as an illegal omission, and it is to be

hoped that in the near future, all employers will see their way clear to provide

a decent room where lunches can be comfortably taken. The dinijig rooms in

some places are be3'0nd praise, and in some are very good : not only every con-

venience, but some are .supplied wdth hot tea or coffee, milk and sugar, free of
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charge. It seems a pity that those employers who do provide a room for meals,

would not go a step further to make the room comfortable; the slight cost would
be amply repaid by the great comTort and contentment of the workers. I have
receivedcomplaintsfrom females havingto work in the same room as those afflicted

with tuberculosis. I think there should be a me lical examination made from
time to time among the employees, or at least those upon whom suspicion falls.

For this purpose the me iical health officer should be utilized, as he is a public

officer, and it is for the benefit of the public that the examination is made and
should be ;it there expense. If tubercular patients are allowed to work in

factories and shops, and we very much question the desirability of permission

being granted, it should only be in special cases and under specified rules ; above
all there should be no spitting exc^-pt in ves.sels provided which should contain a
disinfectant solution.

Complaints are received regarding no cloak room provided for the em-
ployees clothes, and I think it would be a great improvement to factories to have
a cloak room as in many cases nothinor is provided, and the workers emerge from
the factories covered with fiuff and dust, their outer garments being exposed to

the mill dust during the working hours. I must say that a great many manu-
facturers are ready and willing to carry out any suggestions of the inspectors,

whether it can be enforced by law or not.

Complaints of the doors of the factories being locked during the time the

operators are at work in the building, are made, and the explanation given when
reminded of this fact is generally to the effect that the doors are locked to keep
out visitors who disturb the workers., or that some would take advantage of the

open door to carry off valuable property. Where it will not interfere with the

purposes of the law, nor endanger the lives of the employees, spring locks are

allowed which can be easily opened by any person inside, but not from the out-

side.

I continue to receive complaints that the employers charge the employees
with the thread, buttons, and machine needles, which they use in manufacturing
clothing and underwear, and the employees feel it quite as unjust to make a
separate payment for them as to submit to a deduction of wages.

Unrestricted employment of waitresses, after the full days' work in the

shop, to go outside to work at supper {»arties, is a complaint which I frequently

receive, but upon investigating can do nothing, as the question does not come
under the Factories or Shops' Act.

As to the condition of offices where females are employed, generally speak-

ing, no provision is made for separate water-closets, which, I think, is an imper-
ative necessity^ in all buildings.

I deeply regret to state again that I received complaints that the foremen
in factories make use of abusive language to young girls in their department. I

fail to understand how any person calling himself a man could be guilty of such
conduct.

Childrex.

The law prohibiting the employment of children under the age of fourteen

years, is generally" observed. Manufacturers are very careful, regarding the age, to

procure the necessary^ birth certificate, signed by^ the parent, before they enter

the factory to work. I have found but little child labor employer!, and, draw-
ing the attention of the proprietor to the law, find no difficulty^ in having the
children under age removed. In some sections the school authorities have ren-

dered me valuable assistance in securing the ages of children. I am convinced
that the enforcement of this section of the law has operated in the interests of
the rising generation, especially^ in these years of great activity and scarcity of
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labor; as many children, who now attend school, would go into the factories and
workshops, were it not for the wise provisions of this Act. Some parents do not

regard their children's welfare as a matter of sufficient importance to influence

them in observing the law. It is from this class that the inspectors experience

the most trouble. Parents will freely give certificates that their children are of

age, in order to get them into the factory or workshop. It is very difficult, as

every person knows, to judge the right age of a child from appearance, and the

certificates must be accepted as true by the inspector, until he is in a position to

prove them otherwise.

In the practical operations of the law relating to child labor, occasional

instances of hardship have been discovered, such as the loss to a widowed
mother of the small amount which her child might earn. It has been repeated-

ly stated that some discretion should be allowed the inspectors, which would
enable them to nullify the law in exceptional cases, such as the one named. A
vast amount of theorizing has been indulged in to attempt to show that such

Laws are an unwarranted interference with the rights of parents to control the

time and receive the earnings of their children. The welfare of the child can-

not be sacrificed to the short-sighted demands of parents, who. for their own
apparent benefit, would doom their children to lives of toil and ignorance. I

think our duty, as it regards the enforcement of this or any other law, is that

while good judgment and discretion should be used, the whole fabric of legal

protection to child labor would be undermined if the enforcement of our laws

were left to the discretion of the inspectors. Taking a larger view of the sub-

ject, individual cases of hardship must be dealt with as they occur, by suitable

measures which do not involve the nullification of the law. The high standing

at present existing must be maintained, not only for the safety of our child

workers, but because Ontario is leading in industrial reform. Apparently, many
peojde suppose that the factory laws reach all places where children are em-
ployed. Many children are employed in places other than factories. Our laws

draw^ a distinction between children in manufacturing and mercantile houses.

We have never been able to explain satisfactorily to the manufacturers, when
questioned upon the subject, why the law did not restrict the employment of

children in the mercantile houses as well as in the workshops and factories. We
believe that if the law is beneficial in the one instance, it would be equally so

in the other. The children employed as cash boys and cash girls in some of tjtie

stores have duties fully as arduous as if they were employed in mills and fac-

tories, and their hours are just as long, and in the busy seasons longer.

Clothing.

The year just closed has witnessed no new phases in the system of clothing

manufacturing. There is but little in the method of doing the work by contracts to

comment upon, except the competition which invites contracts for verj^ low wages.

While the law, as we have it, has cured many of the evils of manufacturing

clothing, yet there is much to be done to bring the conditions to a point that

may be called proper. Great competition at present exists in the business w^orld

for the manufacture of clothing at the lowest possible rate, and there is the

merchant who must have his supply of wearing apparel for the now well-estab-

lished " bargain counter " From mj^ observation I fear that the workers have

to pay for the bargains which are so eagerly sought for.

The ready-made clothing workshops are not all in as good condition as

could be desired, but they are improving gradually, and there is a great improve-

ment of the conditions under which the work was formerly done. I have

noticed that many contractors have secured better and cleaner shops ;
but the
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difficulty is that when a shop is vacated by one it is generally occupied by

another of the same kind, and he in turn must be instructed and compelled to

observe the law ; thus the work continues. There is a continual changing of

owners in these places, a moving from place to place,, which makes the inspec-

tion a difficult task.

The enforcement of the law in relation to sanitary appliances, and the

proper maintenance, is very difficult in these places, and in order that the law

may be observed, frequent vi.sits are required to be made. The condition of the

water-closets in some tailor shops has been a constant source of irritation to the

inspectors, and where closets are placed in the entry-way and used in common
by the occupants of two or more shops, it is a difficult task to place the respon-

sibility for cleanliness upon the proper person. I have worked hard and per-

sistentlj' to secure a better standard of cleanliness in this respect. Notwith-

standing all this, I firmly believe that no State has its clothing manufactured
under better or healthier conditions than Ontario.

The law regulating the hours of labor for women or girls requires close

attention, as the supply of labor in the ready-made clothing trade is not at

present equal to the demand and the temptation to violate its provisions is

therefore apparent. We find in some places a number of independent mastei'S

caused by the renting of part of a shop to persons wanting seat room, the practice

being for one party to hire a laj^ge room and sub let in small portions to others

who make their own contracts, hire their own help, thus dividing the responsi-

bility from violations of the law.

San ITA KY.

Sanitary conditions are much better than formerly, and are gradually im-
proving. Cleanliness prevails to a happy extent in many establishments, and
even among the most backward there is a marked improvement. It is one of

deep importance to all. and next to the moral welfare of a community is its

physical well being. There are some conditions, however, that are far from
ideal which I would like carried to a greater degree of perfection; one is the

lavatory in places where both sexes are employed, so that stricter privacj" might
be secured, especial!}' where there are young people. Certain employers in dif-

ferent parts have complained to me bitterly of the abuse of sanitary arrange-

ments provided for the emploj-ees, and on the other hand there has been no com-
plaint whatever. I am told by forewomen on these matters they havs no trouble

at all, not even the vexed question of time wa.sted. Xo person can visit factories

as we do without being struck with the enormous influence for good affected by
the presence of forewomen of high moral character. The whole atmosphere of a

factory seems to be affected by it, and in these instances I have never heard a
complaint of the character to which I have alluded The most of our manufac-
turing establishments are in a fairly good sanitary condition, but there is still

room for improvement, and some are not as clean as they should be. It is true that

from the nature of some of the business cleanliness is next to impossible, but

most factories can be kept clean if there is an effort to do so. There is nothing
.so eommendbale or more necessary about a factory than cleanliness, and an em-
ployer does not exist who through choice would not prefer an employee who is

neat in work and person
;
yet we frequently find no provision made for the

cleanliness of the employees. It should be considered on absolute necessity in

the construction of a factory to provide an available place on each floor with
proper facilities for washing, and no employee should be compelled to leave a

factory in an untidy condition. It is pleasant to record that the provisions for

washing appliances are steadily growing, and in a number of factories the

arrangements are really good, and display great consideration on the part of em-
ployers for the comfort and convenience of employees. Whenever, in the cour&e
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of inspection, I find unsanitary conditions which come within the jurisdiction of

the Health Officers, I report the same to them. In some towns we have been

compelled to accept sanitary arrangements which are far from satisfactory

owing to lack of sewerage system. In some cigar workshops we find the

workers guilty of using the lips, teeth and tongue instead of the hands or knives

in forming and finishing cigars. This matter seems to me to be sufficiently im-

portant to warrant the specific prohibition of the practice.

Ventilation.

The subject of ventilation as it relates to the workshop is one of the most
important in the whole range of matters which may probably be considered in

this report. On the whole it may be said that factories and workshops are kept

fairh^ clean, very little over-crowded, but many are not well ventilated. One of

the definitions of the word ventilation is to furnish a supply of fresh air, but in

the suppl3'ing of fresh air there must be the removal of foul air at the same time,

and having the supply of fresh air of proper temperature, moisture and purity.

The necessity for the lemoval of air in a room comes principall}" from the vitia-

tion of the air by the breath and exhalations from the body and clothes, which
in a room containing a large number of persons is made apparent. In a very

short time with proper ventilation not only is the fresh air to be supplied, but the

foul air must be removed ; and with proper construction the removal of vitiated

air and the supply of fresh air has become a simple matter. In all systems of

ventilation it is essential that a constant current of air should be maintained by
keeping the inlets and outlets always open, and when a change of temperature

is desired it should be effected h\' increasing or diminishing the amount of cold

air supplied. It is very important that pure air should be admitted to a work-
room which is not cold air without blowing upon the workers. I am convinced

that much of the headaches and colds are due to the lack of ventilation or the

cold air blowing upon them by an effort to secure pure air by opening the doors

and windows. Some employers have never stopped to consider whether their

employees have sufficient air space in their rooms; the policy they pursue is to

economize space by packing as many people in one room as the nature of the

business will allow. These workrooms are not only crowded with people, but

the}^ are the places that usually have no means of ventilation except through

the windows and doors, which are not often open in the winter on account of the

draughts. These rooms are sometimes heated by stoves or steampipes which
run the temperature up as high as eighty or eighty-five degrees, further adding

to the discomforts of the inmates. In mild weather this is different. I think it

is poor policy, bad economy, for employers not to take into consideration the

well-being and physical comfort of the employees. The money invested in this

respect is not thrown away, but returned manj^ fold, in better work and a

greater production for the same length of time. There should be a maintenance

of reasonable temperature, and measures taken to secure it which should not

interfere with the purity of the air. I do not say that all the factories and
workshops are deficient in the matter of pure air supply, but far from it ; there

are hundreds of factories where the air is better than in the homes of the opera-

tors. Many factories are well lighted, ventilated and heated, and as far as

atmospheric conditions are concerned, as healthy as any workroom can be. It

is the industries carried on in places never intended for workrooms, that will

come under this indictment for insufficient air supply.

Even a reduction of the hours of labor does not diminish or remove the evils

resulting from bad air or drainage, in buildings where hundreds are employed.

I am satisfied that manufacturers are beginning to learn that ventilating

fans are really an economy, and result in healthy looks and increased activity of

employees.
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The substitution of electric light for gas is giving an excellent effect on the

air conditions of work rooms, which when lighted by gas were hot and stuffy,

but are now cool and healthy with electric light. After a long days' work the

atmosphere does not have that close and disagreeable feeling experienced when
entering a room lighted by ordinary gas.

Xew Factories and Changes in Location of Old Factories.

Section 51 of the Ontario Factories Act states that the owner, pj-oprietor or

manager shall not begin operations until he shall have received from the Factories

Inspector, a certiticate of inspection of the factory and a permit to operate the

same ' and any such person violating the provisions of this section shall be liable

to the penalties of prosecution. This section is not fully complied with, and I am
continually coming across workshops and fact )ries, which have been existing in

some cases for several months, yet no notice of occupation had been sent to our

department. Ignorance of the existence of such law is the excuse offered, but

this state of aff'airs seems strange on the part of men who are wide awake to ail

political, social as well as business questions of the day. To extend leniency to

persons who persist in evading the provisions of the law is unjust to the law

abiding, and onh* serves to bring the law into disrepute.

In connection with the special risks to which lemale employees are exposedl

in operating machinery, or in proximity with moving machinery. 1 may say that I \

have taken everv .suitable opportunity to urge females to dress their hair and
'

wear clothes in a way likely to reduce the number of accidents. Only a few 1

weeks ago an accident occurred in one of our factories in which a young girl
I

lost her hand and part of her arm, and I believe wearing loose garments was
claimed as the cause.

Very often the question is asked : how many females are employed in the

various industries in Ontario i which is difficult to answer definitely ; but in going
|

over the record for 1902 I find there are upwards of 50,000 females emploj'ed I

in the Province of Ontario.

I would .say that a great deal more has been accomplished than is contained

in this report, and there are man}* important details, the results of which will be

productive of much good. One of the most encouraging features of factory

inspection is the almost complete disappearance of the spirit of resistance. It is

undeniably true that the owners and managers of our manufacturing and
mercantile establishments take a more direct and active interest in the welfare

of their employees.

I may say that the work increases yearly as the new factories come into

existence, which they have done very i-apidh' this year: others are undergoing

changes and improvements. The inspector seldom calls but uhat he finds some-

thing to be remedied, the reason being- not far to seek, as competition in trade

compels the manufacturer to add all improved appliances to keep up with the

times At the same time the manufacturers are becoming familiar with the law
and realize its aim ; therefore, the more calls for the inspector the more time

is consumed.
I have had a copy of Abstract, with the Inspector's address, posted in every

factor}' and workshop, as far as possible, in which females are employed, who
are affected by the provisions of the Act.

Courteous and respectful treatment has been accorded me wherever my
duties called, and every facility afforded me in the performance of the same.

I have the honor to be, yours respectfully,

MARGARET CARLYLE,
Inspector of Factories and Shops.
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THIRTY-SECOND ANNUAL REPORT

REGISTRAR-GENERAL OF ONTARIO

Toronto, Dec. 1st, 1902,

To the Honorable J. R. Stratton,

Registrar-General of the Province of Ontario.

Sir,—I have the honor to submit for your consideration the thirty-

second Annual Report made under the Act respecting Births, ^larriages and

Deaths in the Province of Ontario, being for the year 1001,

Population

The populations utiliz.-d as the basis for estimating the various rates in

this Report are those of the Canada Census of 1901. arranged by referring

the enuineraTion districts of the census to the various county and district

boundaries a-^ they exist in the municipal system of the Provinre of On-

tario.

Thesf populations have generally been accep'ed as accurate and will

serve as a basis for com]iaring the correctness of the data returned through

the 774 division registrars of the Province with those collected by enum-

erators specially designated by the Census Bureau. The total p(>i)ulation

is 2,184,144. and a< remarked in the report for lOm. shows the population

increase during the decade to have been notably less than the estimated

increase of 1 jier cent, which this oflBce assumed, representing the difference

of births over deaths. The various causes affecting the growth of the

populati'^n as reoresented by th»^ rate of natural inrre;fse were referred to

in the last Report and need not be repeated.

Births.

The total births registered in 1001 were 46.061, as compared with 46,127

in 1900, Table 1 of the rejiort proper indicates the various inci eases and
decreases by lounties. In Jo counties there was a slight increase and in

28 there was a decrease. Carleton. including the city of Ottawa, shows
an increase of 407, Prescott and Russell 201. Algoma iss, Grey 132, Nipis-

sing 107. while the other increases were in all cases less 'than 100. The de-

creases have been more generally distributed, but are not large. Those above

100 were: Kent 13^. Hastings 112, Northumberland and Durham 111,

Brace 104. and Simcoe 100. Comparing with these figures the births in

cities found in table 2, it will appear that these have shown nrj incro.ise of

193 over I'.JOO, so that there has been a total decline of 259 in the muni-

cipalities not included under cities. The variation in the rate per 1.000

of births in different counties is remarkable, and of interest as illus

trating movements of population. Algoma, for a new district, with 22.0 per
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1,000 is disai pointing, but when it is understood that a large number of

men was there temporarily employed in railway construction and as lum-

bermen with homes elsewleie, the explanation of the relatively low rate

is satisfiCtcry. Haliburton, another frontier district, with a population

of young settlers, sl'ows naturally a high rate, 30.8 per 1.000. Parry Sound
similarly with its rate of 28.1 and Muskoka with 29.1 are likewise satis-

factory along with Renfri^w with 28.2 per 1,000. Thunder Bay and Kainy

Eiver are disappointing for new districts; but as a matter of fact, the ag-

ricultural population is but small, it having been hitherto lari,'eiy a more or

less floating mining population. Its present rapid agricultural settlement

will give a good opportunity for future comparison. The counties, whether

old or new settlements, having a large French population again stand out

prominently with their high birth rates. Carleton has 25.4, Essex

25.1. Nipissing has 40.4, Prescott and Russell 37.9. The phenomenon

is interestinp-, but not unusual, if compared with new settlements as they

grew up in the history of the old ronntips settled forty or fiffv yoars ago,

by European immigrants. The old-settled counties with no la«rge towns

cannot, for reasons before stated, be expected to inrrease in population,

unless a more intensive system of agriculture be introduced. In keep-

ing with the absence of increase in births in such counties is to be

noted, the fact that in 31 towns, mostly county towns, as seen in table 3,

12 only showed an increase, the balance showing a decrease. Had Owen
Sound not had 127. or more than half the increase in towns with any in-

crease at all these towns would have shown a decrease in births of 402

instead of only 36.

It therefore appears that apart from other influences, whether social

or moral, whirh mav affect birth rates, it would seem that old agricul-

tural communities will have low birth rates, which are even accentuated

in old villnges and small towns, which are not increasing, though they may
do so with the introdurtion of factories. Hence, it must be to the growth

of population on our virgin lands in new Ontario and to the development of

manufacturing indnslries in the cities and towns that we must look for an

increase in population. Massachusetts presents the most marked example

of what Ontario must become as new settlements grow up in western Can-

ada. Thus the 2,238.907 in 1890 has increased to 2,805.340. or a total of

566,4.39 in 19f0. or an urban increase of. 76 per cent., with a similar urban

increase between 1880 and 1800 of 09 per cent.

Birth Rate in Citie-.—As already remarked, the increase in ttese has

not made up for the decrease elsewhere. Ottawa with 315 alone shows a
satisfactory increase in keeping with the total increase of population as per

the,a"^sessors' returns. Apart from this, the increases were but 105, while

the decreases were 225. There are two explanations, first, that the births

nave not occurred, or, second, that they have not been registered. In table 2

the different rates per 1,000 are set forth. Thus Ottawa has 27.5, while Tor-

onto has 21.4, and Windsor 21.2. Hamilton and London have 18.7 and 18.6 re-

spectively, while Brantford.a smaller city, has 25.4. Kingston, a city which

has not increased, has 17.8 as compared with St. Thomas, a growing city,

with many factories, with only 17.1. Again, Belleville, a city where the pop-

ulation has declined, having 17.1, may be compared with Stratford, a city

with large workshops, with only 17.4. These comparisons amply illustrate

what has in other ways been demonstrated, that the returns in both cases

hold a distinct relationship to the activity of the particular division regis-

trar in obtaining the registration of the births which have occurred.
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Marriages

The t< tal maniafres reported during the year 1901 were 1S,<j3o, as com-
pared with 17,017 in 1900, or an increase of 928. The rate, 8.2 p^r 1 .000. must
be considered high, and ;^s an indication of prosperity extremely Batisfao-

tory. The latp is 'specially hiph in cities, being 11.5 per thousand. This
is, however, quite abnormal, being rendered so by the 835 marriages cele-

brated in Windsor, amounting to GS.o per 1,000. Eliminating this from the
total for the Province we have still a marriage rate of 7.9, while in the
cities, which, including Windsor, give 11.5 per 1,000, there is a rate of 10.0

without it. The following table giving the marriages returned during sev-

eral post years is of interest :

Marriages in Ontario.

1S91 14,159 1S97 15,293

1892 14,482 1898 15,375

1893 14,475 1899 16.414

1894 14.341 1900 17,107

1895 13.987 1901 18,035

1806 14,904

The table is of much interest, illustrating equally a positive increase

in m^'rriages since 1896. and also a very notable and steady increase in the

completeness of the returns. They may now be considered absolutely com-
plete, chf^cked as t\:ej are by the returns of marriage licenses made to the
office, and the practical abandonment of publication of banns. Any such,

if published, of course, are known to the local registrar. By corresponding
with 51 clergymen, 441 returns previously unregistered were obtained,

and only a few licenses 'were issued, of which assumed marriages no infor-

mation has been obtained.

With a marriage rate, as seen in the following table, equalling almost
that of the highest of other countries, it is apparent that the birth

rate should be approximately that of such countries.

Tahle Showing Marriage BtjAe per 1,000

England and Wales (1900) 8.0 German Empire (1899) 8.5

Scotland (1900) 7.31 Massachusetts 8.8

Ireland (1897) 5.03 iliehigan (1899) 9.0

Denmark (1899). 7.5 Connecticut (1899) 7.6

.Sweden (1899)... 6.2 Quebec (1900) 6,0

Switzerland 7.5 Ontario 8.2

Th-^ ^gnres illustrating this high marriage rate in Ontario are fuily

bori e out by the Canada Census returns for 1901,

The following table gives the proportion of unmarried to married per-

sons in the several Provinces, and, for comparative purposes, in Ireland,

which has a phenomenally low rate:

Table SItotving Percentage of Married and Unmarried Persons,

as per Census of 1901.

Per Cent. Per Cent.

Ontario—Married Males 34.9 Unmarried Males 61-8

Females 35.3 Females 58.2

Quebec—Married Males 33.6 Unmarried Males 63.6

Females 33.1 Females 61.8

Manitoba—Married Males 30.9 Unmarried Males 68.7

Females 35.7 Females 60.8

Nova Scotia—Married Males 32.9 Unmarried Males 64.2

Females 32.3 Females 59.2

Ireland (Cen. 1901)—Married, Males 26.0 Unmarried Males 63.6

Females 26.0 Females 61.8
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The table is made still more interesting and instructive by the further

compnrison of the ratio of the population under fifteen .v(\irs to the total

since it will explain why in some I'royiuces quite notable diffeiences exist.

Table Showing Proportion of Population Und^r Fifteen Years, as per Canoda
Census, to Total Population.

Ontario—^Population under 15 years 31.34

Quebec—^Population under 15 years 38.69

Manitoba—Population under 15 years 38.30

Nova Scotia—Population under 15 years. 33.78

Ireland—^Population under 15 years 30.35

Tho appnrentlv high percentage of married persons in Ontario is

affected by the fact that a disproportionately large population is over fifteen

years of age.

The following table refers to the po]»ulation of fifteen years and over*

Table showing Percentage of Marrie I Persons in Population of Fifteen

Year.-^ and Over.

Males. Females.

Per Cent. Per Cent.

Ontario 51.7 51.3

Quebec 55.0 54.1

Manitoba 43.3 60.7

Nova Scotia 49.0 41.0

Ireland (Census 1901) 38.25 37.09

These tables do not include in their calculation either widowers or

widows, which do not in practice affect the percentages. We see from them
that the slichtly higher percentage of married persons to the whole, as
seen in the first table, is due to the fact of there being a smaller percentage
of population under fifteen years. It is apparent, therefore, that a Cam-
paris'^ n of the percentage of marriages is most accurately obtained by esti-

mating them on the basis of population of fifteen years and over. The Pro-

vince of Qut^jec, then, is seen to exceed Ontario, and, indeed, all the other
Provinces, in this, exce])t Manitoba, where the percentage of women mar-
ried is highest. The influx of a large male population of settlers, many of

whom are young men, may well explain this fact.

The natural increase, based upon so high a marriage rate, should mani-
festly naturally exceed that already given in the births returns, as well as

by co-nnarative figures f'^r other countries. Tims Quebec, with a populafoii

of 1,648.898, shows by the census returns 50,^,42 children under one year of

age, or with a population .533,246 less, it has 3,610 children more than Onta-

rio, or 50,342 to 46,413, or a rate of 30.6, compared with 21.1 in Ontario.

The approximate correctness of the birth returns may be estimated by
comparison with the returns for 1901. The Census gives 46,413 chil-

dren under one year of age. while the Ontario registration records give

46,061. To sliow further that Ontario's rate is much too small, it may be

stated that the fertility of the marriages registered in Scotland in 1894.

estimated in 1000. shows that 445 children were born for every 100 mar-
riages, or a fertility rate of 4.43 per marriage. The returns for January,
February and March, 1001, are included in both, but the Census is in the

other nine months for 1900, while the registration returns are for 1901.

Marriages in Cities. These are given in table 2, and show ttat, apart

from Windsor, the cities of Chatham and St. Thomas, with 15.0 and 12.9

respectively, have the highest rates in the Province. It is not improbable
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tliat, bein.fr relatively near the Border, the niarria<j:e ratio is affected by the

same influences as at Windsor. Toronto and Belleville, 'witli 10.3. and King-

ston, with 10.2. follow next in order, while Guelph, with 8.2. is the lowest.

An)ono:st the towns, as found in table ?>, the influence of Border conditions

is seen to prevail. Thus. Niagara Falls has a rate of 22.1, and Sault Ste.

Marie has 17.0. But frontier towns everywhere have high rates. Persons
from Tlie new settlements go to points where licenses and the services of

(•ler<.^vmen are readily aviulalle. Thus Bracebridge has 16.5. L'Orignal 15.6,

Lindsiy. 13.3, Xapanee 21.0. North Bay 14.r,. Owen Sound 19.?. and iNirnia

15.4. Tie Border towns, along with the city of Windsor, as has before beeu

remarked, must eontinue to create a marked excess over the normal mar-

riage rate; but as the Marriage Act is at present administered by both

licen.se issuers and clergymen, there seems little hope of any marked im-

])rovement taking place. »

Deaths

The total deaths lecorded in Ontario in 1001 were 29.608, showing a

decrease over the previous year of 114. and giving a rate of 13.G per 1.000.

As it i>< beli-^ved the returns are practically complete, the rate must be

considered low. Since ISOH. when the Amended Act was passed, the deaths

have been:
Isic; 24.857 1899 28,607

1S97 27,633 1900
.,

29,494

]S08 26,370 1901 .' 29,608

The Report for 1900 entered quite fully into a comparison of the deaths

in 1891 and 1900. The death-rate in the different age-periods in each year

was compared, and the influence of a disproportionate population belonsinii

to the later periods upon the general death rate was 'shown by tables.

Table 10 again illustrate'S the same fact. Thus there weie:
Deaths.

Between 60 and 69 years 3,036

Between 70 and 79 years 4,051

B^-tween 80 and over 3,333

Total 10.423

Or -To jer cent, of the total deaths were of persons of three-score "or more
years. There were 6.543 deaths of children under one year, or 22 per cent,

of the whole, all still-births beins: inrluded. The years of life, from one to

59. including a population of over 1.964,000, had a death rate of 6.9 per

1,000. As shown in the Report for 1900, the mortality during school-age has
in recent years very notably decreased. The table may again be repeated-

Table of Deaths by Age-Pen
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A companson may with interest be made of the percentage to the
whole of tbe deaths in each age-period of tbe deaths in Ontario in 1901 and
in Scotland in 1900.

i

Percentage of Deaths by Age-Periods to Total Deaths.
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for, with a birth rate of 25.4, but 2 per 1,000 less than Ottawa, it has a death

rate of only 15.5. Guelph, with 13.6, has also, for a city which has not

greatly increased, a fairly satisfactory birth rate of 19.6 per 1,000.

Amongst the towns, Owen Sound leads, with the death rate of 26.9.

While the Census and municipal figures are closely in agreement, the result

of this will likewise be abnormally high births, 34.1, marriages, 19.1, and

indicates that the growth of the 'town population has notably exceed-

ed th^ figur. s givon, and, hence, the division is too small."

Other towns, as Welland with 23.6, Perth with 22. and Brampton with

26.5. show, proba.bly a too high rate, owing to deaths from surrounding

municipalities being registered therein.

Deaths by Clas-es of Disease. Comparison, owing to rearrangement
of th'^ classes of di e^se under tbe Bprtillon system, enables comparison
to be mflde only with 1^98. 1899 and 1900. The class »of communicable ("epi-

demic) dis'^a e^ shows 2.59^. as compared with 2.255 in 1900. 2.460 in 1899,
:ipd 1,700 in 1898: but other general diseases show 5.327, as compared with
5,559, indicating a more exact definition of diseases in the returns. Diseases
of the n'^^rvous system show 3,421, as compared with 3,597; diseases of the
circulatory system give 2.122. as compared with 2.004: diseases of the res-

piratory system give 3,547, as compared with 2,995; while those of the diges-

tive svstem were 2.316, as compared with 3.425. The great falling off is

due, in large measure, to the remarkable mortality from diarrhoeal diseases

in August. 1901.

Clas- XI.. inchuMng a large number of ill-defined diseases, is 6,994, aa
cornpTT< fi with 6.509 in 1900. The rlass of accidents is much the same as
in 1900. b-ing 1.092, as compared with 1.042.

The deaths frem diseases by classes, in cities and in towns, will be
'found in tables 11 and -12.

Denths From Typhoid Fever. The deaths from this disease were 500,

as compt red with 682 in the previous year. The deaths in 1899 were the
highest since 1891, due, as before stated, to the exceptional character of

the weritler during the later autumn. The total deaths in cities were 115,

and in the town- 37. As the population in the cities and towns is as 1 to

3.5. it appears that the mortality was very evenly distribtited in town and
oountry. It is remarkable that, excepting York with .49, Algoma with .26,

had the highest number of deaths from this disease: while its total mortality
rate was but 10.3, or. with the exception of Rainy River, the lowest in the
Provinoe. Sault Ste. Marie had 14 of the total. The sudden influx into that
growine town, and its being the roint to whir-h persons si^ek must be sent
from the large railway camps in the neighborhood, were the causes for this

unusual number. On the other hand,/ the Rainy River District, with a large

number of men on railway construction, seems to have been unusually
b.ealthy, only three deaths being recorded. '

The remarkable immunity of the cities and towns with public water
supplies is of interest, the total in fourteen cities being 115, the rate being

but 0.32 per l.oon. it is known that a number of the newer cities havo still

well water in the suliurbs. and in every instance analyses of the health

reports cnnnf ct tie tvphoid with such water. The city rates are also

increased by the fact of typh-^id being a disease very frequently sent into

the hospitals from surrnundins" districts in the eounties.

The intimate relationship between water and typhoid is well illustrated

by the remarkable showing of Massachusetts, where, with an urban popula-

tion cf 76 per <ent.. in 1900 the total deaths were 632, in a population

of 2,805.348, all water supplies being very carefully supervised by the

* There is reason to believe that the returns were improperly made.
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State Board of Health. Scotland, ^vitb a population of 4,472,000, had in

1900 only 614 deaths, or .14 per 1.000. In England there were 5,501 deaths

in a population of 32,526,075, or .173 per 1,000. Thus, the urban rate, though
low, yet indicates defects which still leave room for improvement, especially

in rural sanitary conditions.

Deaths from Small]>ox. There were 7 recorded for the Province in

a total of some 3.000 cases. The type of disease has been discussed at

length in the Annual Eeport of the Provincial Board of Health for 1901,

and its bearing upon the phenomenally low mortality was then set forth.

The disease at the time of writing, in the end of 1902, is still largely of the

mild type.

Deaths from Measles,, Scarlatina and Whooping Cough. These diseases

have come to have what .seems an almost permanent character for mild-

ness. The death< were respectively, 181, 268 and 166. In 1900 they were
143, 170 and 185. Scarlet fever, of the three, shows a very definite in

crease.

Deaths from Diphtheria and Tioup. The deaths from these diseases

were 772, as compared with 738 in 1900. Both years have shown an in-

rrease f"om 634 and 599 in the two, previous years. It would appear that,

for some reason, the very marked downward tendency of this disease since

1894. when the deaths were 1,075, has been checked. The same observa-

tion has been made in several neighboring States, and demands investiga-

tion by health authorities. Contrary to typhoid fever, this disease is mark-

edly a disease of dense populations, as seen in the fact that in the

fourteen cities the deaths were 312, -approaching three-sevenths of the

total. Toronto leads with 174.

ISrto 147 1S99
• 103

1890 132 1900 179

1S97 161 1901 174

1898 63

Ottawa s^ows a still higher death rate, there being 60 deaths in 1901.,

as compared with 45 in the previous year. Hamilton had 28, as compared
with 21 in 19">0. while London has increased from 9 to 22. Kingston has
4, as compared with 2 in 1900. Brantford 4, as compared with 1.

The balance of the cities have, however, only 20, as compared with 23. Thus
it appears there has been a general upward tendency in the cities, while in

the rural di=;tricts there has been, on the whole, a decrease.

The mortality from the disease has shown in most countries very

remarkable decreases sinre 1894. In a population of 21.327.275 in 1.435 cities

and towns of the United States, there were in 1901 8,477 deaths from diph

theria, or a rate of .4 per 1,000 population. It will be seen that the Onta-

rio rate of .32 per 1.000 compares favorably with this total.

Deaths from Influenza. This disease had. a death rate of 694, as com-

pared with 324 in 1900 and 990 in 1899. While the specific character of

Kussian influenza, or la grippe, is undoubted, it would appear that the

name serves to include a certain number of diseases roughly diagnosed,

and which for lack of care are placed under, this head. Its prevalence dur-

ing January and February are well marked.

Deaths from Pyaemia and Septicaemia. The deaths included in this

group were 572, as compared with 558 and 241 in 1899. Whether on account

of the increased accuracy in the definition of disease, or not, it is apparent

that these diseases show a quite notable increase. Assuming the correctness

of diagnosis, it is apparent that they tend to move along the lines which
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show cancer as rather increasing. These diseases show certain tendencies
in the broad influences which affect the, nutrition of the individual, seeming
to make him more liable to di'^eases showing degeneration of tissues^ which
become of much interest in their influence on mortaliry.

Deatls from Cancer. There were 1,004 deaths from this disease, as
compnr 'd with 1,0.5.5 in 1900. .The deaths from 1807 have increased, being
927, 975 and 1,041 for 1897, 1898 and 1899, but they show no relative increase
beyond incre s? of population. The reasons why from 1801 to 1001 there
has befall an increas-e were disr-ni^sed in the Report for 1000. Their relation
to old age, and the relatively hi<jh proportion of deaths of old people to the
total d'-aths. has been already dewlt upon.

Deaths from Tuben ulosis. The deaths from this disease were .3.248,

as compared with n.4.'^4 in 1900. thus showing a decline of 241. This is ora-
tifvinii. as being the first time for several years in which the deaths from
the disease have not increased. Since 1897 the deaths have been:

isn; •
3.1.54 1900 3.484

1898 3.291 1901 3 -->4.2

1S99 3,405

In the cities the totals for 1001 were 004. as r-ompared with 1.081 in

1900. or a decrease of 87.

The decline seems 'to have been genera.], as may be seen in the follow-
ing table:

Deaths from Tuberculosis in Cities of Ontario.
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Deaths in Ontario from Tuberculosis

—

Coviraued.

Hastings 1.14 Perth 1.03

Huron 0.94 Peterborough 1.00

Kent 1.34 Prescott and Russell 1.59

Lambton 1.89 Prince Edward 1.65

Lanark 1.16 Pvainv River 3.33
Leeds 1.89 Renfrew 1.00

Lennox and Addington 1.70 Simcoe ' 1.10

Lincoln 1..50 Stormont. Dundas and Glengarry. . 1.46

Middlesex 1.20 Thunder Bay 2.54

Muskoka 2.00 Victoria ... 1.00

Nipissing 3.25 Waterloo 1.10

Norfolk 1.10 Welland 1.21

Northumberland and Durham 1.01 Wellington 1.06

Ontario 1.17 Wentworth 1.40

Oxford 0.94 York 1.71

Peel 1.33

From tlie table, it becomes apparent, as has been noted before, that
the prevnlence of tuberculosis varies greatly for different counties. The
group of the central western plateau still retains its pre-eminence as havina;

a Inw death rate. Thus. Bruce has 1.11, Dufferin 0.80, Huron 0.94, Middle
sex 1.20, Perth 1.03, Oxford 0.94. Waterloo 1.10, and Wellington 1.00.

Similarlj, the group on the clay lands of the two peninsulas still maintains
a higher rate. Thus Essex has 1.50, Kent 1.34, Lambton 1.89, Lincoln

1.50, and Welland 1.21. The latter group, however, within recent years,

with "more drainace. has distinctly improved, the rate in most caseg not
exceedin-T the average. Haltoii. again, shows an improvement, and has,

with 0.78, the lowest rate in the Province.

The Eastern St. Lawrence counties, with Leeds and Grenville 1.89,

Stormont, Dundas and Glengarry, with 1.46, are still high, but, likewise

show an improvement over past years. Frontenac, with 1.70, and Lennox
and Addington, with 1.70. and Prince Edward, with 1.65. retain an unduly
high ratf^. Hastings has, however, notably decreased from 1.7 to 1.14.

Those counties including the large cities have still high death rates, Car-

leton hiving 2.34, York 1.71, and Wellington 1.40.

What is mo^t remarkable, however, is the fact that Algoma, with 3.06,

Muskoka with 2.00, Nipissing with 3.25, Eain Kiver with 3.33, Thunder
Bay, with 2.54, and Haliburton have this year greatly exceeded the normal,

and. indeed, show an alarming proportion of deaths from this disease. It

illustrates how in small populations, whose occupations have changed so

rapidly within a few years from agricultural and lumbering to those of town
centres, mining popuations and railway construction, the results of dan-

gerous occupations should so soon be seen in the death rate. Racial

influences, too, may, in part, have some influence upon the high rate.

The variations in the cities of the Province are seen in the following

table:

Table Shoiv ng Death Rate per 1,000 in the Cities of Ontario.

St. Catharines 2.8 Windsor 1.64

Kington 2.79 Guelph 1.58

Toronto 2.35 London 1.50

Ottawa 2.32 Stratford 1.40

Brantford 2.10 Chatham 1.32

Hamilton 1.80 Belleville 1.30

St. Thomas 1.65 ^Voodstock 1.02

It will appear that marked variations in prevalence are found in the

large centres, and are similar to the figures of 1900. Toronto and Ottawa
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maintain tlie same rate, Kingston shows a small decline fiom its enor-
mously high rate, St. Catharines shows the same abnormally high rate,

Br intford has ratlter improved, and London, also, has declined, while Belle-

ville shows a remarkable decline, from 3.0 to 1.30. Chatham, similarly, has
not bly declined, whil'^ St. Th:'mas has risen from 0.9 to 1.65. Woodstock
from 2.0. has decreased to 1.02. and Stratford has fallen from 1.8 to 1.4.0.

Guelph. also, has decreased from 1.70 to 1.5G, and Windsor has fallen from
2.3 to 1.64.

Table shoiL-ing Deaths by Occupations of those dying in Toronto in 1901 from Pulmonary Diseases.
(Ages are 15 and over).
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Tuberculosis in Different Occupations. The influence of occupation upon
the' general health has frequently been made the subject of study, but, in
view of the difference in the aiios of the employees, of social and climatic

factors, it has been more or less difficult to definitely ascribe 'certain results
to specific causes. An attempt has- been made in the preceding table to

classify deaths 'according to occupations in Toronto, as they relate to tuber-

culosis and lung diseases.

Of the 105 occupations of persons from the list dying in 1001, there were
21 occupations, having GO deaths, of which 'none was from lung disease, and
31 in which no death from 'tuberculosis took pla.ce. The total deaths over fif

teen years of ag > form 60 per cent, of the total deaths in the cities, hence, of

the 3,422 total deaths in Toronto, 2,053 were fifteen years or over. Of the
number, where the occupation was given, 352 occurred from tuberculosis or
other forms of lung diseases. 202 being from tuberculosis, or 44.0 'per cent,

of the total .450 due to tuberculosis, and 150, or 36.5 per cent, of 'the total

diseases of the respiratory organs. There were, at all a<ges, 459 'deaths from
tuberculosis, and 410 from all respiratory organs, or together 26.3 per cent,

of all deaths 'were due to diseases included in these two classes.

The percentage prevalence of the disease in the dift'erent occin):itj>iis

to those engaged in it cannot be obtained; but it is apparent that the

great proportion of deaths from tuberculosis has occurred in the wa-:*'-

earning classes.

There were 13 deaths of males and 4 of females amongst clerks, while

farmers and pa'nters followed witji 9 each. Commercial travellers had 5

deaths, while there were 4 in each amongst barbers, butchers, buildeis,

carpenters, factory hands, printers, students and shoemakers.

Amongst female servants there were 10, and 36 were retuj-ned ;is

housewives. Other cla-sses have several in each, making up a total* of 140

men and 62 women, whose occupations have been returned. While a com
plete list of occupitions would be yet more valuable, the fact remains that

some would be daughters and sons, who have not yet had any occupations,

while others were ill so long that they had not recently been employed.

Such are reasons why 'the particulars have not been more generally re-

turned. :.•, u u i

Table showing Deaths by Occupations and Agis in Oidario in 19i>l.
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Table showiwj Deaths by Occupations and- Ages in Ontario in 1901.—Continued.
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Table showing Deaths by Occupations and Ages in Ontario in 1901.—Concluded.
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Deaths by Occupations and Ages in Toronto in 1901.—Continued.

Occupations.
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Deaths by Occupations and Ages in Toronto in 1901.—Concluded.

Occupations,
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wives institutes an interestiuu comparison witt; deaths amongst farmers. As
it includes houseTvives in urban as well as rural municipalities, it is evident
that the relative ages of men and women on the farm cannot accurately

be established. The relative healthfulness of housewives in country anil

town may perhaps be judcred by comparinoj the county tables, which include

the whole, with the imlividual Toronto table.

Thf^ relative hr-althfulness of an or-rupatirm. as. for instance, clerks and
seamstresses, must in every instani-e be estimated upon thf' average age
at which the greatest number of persons are engaged in the occupation.

Deaths from Other Classes of Disease. None of the other
classes or , individual diseases r-all for any special ^consideration. The
liigh mortality rate from diarrhoeal diseases in 1900 was re-

duced hy nearly one-third in 1901. but organic heart disease increased

from 1.249 to 1.3^7. broncho-pneumonia from 1,568 to 1.926. while Bright's

disease has remained stationary, being 650, as compared with 656 in 1901.

although dropsy increased from 239 to 281. In 1900 there were 11 cases
of lockjaw and 20 in 1901, whilp anthrax caused 2 deaths in 1900. but
1 in 1901.

In many respects, the mortality of 1901 may be looked upon as repre-

senting an average year, in which no disease played a part of unusual prom-
inence. The indications as to the direction in which measures of sani-

tation may properly be taken are again plain, while the direction which
the self-educntion of the public must take in lessening the prevalence of

diseases so directly related to nutrition, and the avoidance of excesses,

whether business, social or moral, is made abundantly plain by the mor-
tality from tuberculosis. These are as essential measures of prevention

as th" more direct ones, which may be instituted by legalized public health

measures.

Respectfully submitted,

P. H. BRYCE,

Deputy Registrar-General-
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TABLE 4.

Illegitimate Births, Twins, and Triplets in the Province.

Illegitimate Births.
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TABLE 7.

Marriages by Months in the Province.

Months.
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TABLE 9.

Sho^Ting the Death rate per 1,000 of Population in each County of the Province
for ten years.

Counties.
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TABLE
Total Deaths by Individual

15

(B m

2a

S5

u a
52

03

f Typhoid Fever

I

Smallpox
I
Measles

) Scarlet Fever
^. Whooping cough

I

Diphtheria and croup

]
Influenza

toother epidemic diseases..

( Pyctmia and septicaemia .

I
Malfirial fever
Tuberculosis and scrofula..'

I
Syphilis

-J
Cancer
Rheumatism and gout
Diabetes
Other general diseases

L Alcoholism, acute & chronic.

f Encephalitis
Simple meningitis
Epidemic cerebro -spinal
meningitis.

Congestion and hemorrhage
of the brain

{ Softening of the brain
Paralysis without specified

cause
Insanity
Epilepsy
Convulsions (not puerperal).

L Other nervous diseases

f Pericarditis

I

Endocarditis ....

I
Organic heart diseases

,' Angina pectoris
^ Diseases of the arteries, ath-

I

ermo, aneurism, etc

! Other diseases of the circu

L latory system
|

f Acute bronchitis i

Chronic bronchitis
Broncho pneumonia

|

Pneumonia i

J P leurisy

1 Congestion of the lungs (in-

I
clud'g pulmon'ry apoplexy

Asthma and emphysema
] Other diseases of the respir-

l^ atory system

f Ulcer of the stomach . .

.

Other diseases of the stomach
I

{cancer excepted)

I

Infantile diarrhoea & gastro-
enteritis(Cholera Infant'm)

I

Diarrhcea and enteritis (not
I infantile) ,

( Dys entery
Hamia and intestinal ob-

I
structions

Other dis's of the intestines.

I
Diseases of tbe liver

i Peritonitis (not puerperal) .

.

I Iliac abscess (typhlitis, peri-

L typhlitis, appendicitis) . .

.

20il9
3 6
4' 5
1 2

25 2

197il9
20
39 10

8 ..

6 1

32
2

44 11

1

1

102
1

2
1

73
31

10

4 4

It 3
2 6 6
2i 3: 5

2> 2. 8l

14

64

31

li.

22l 2

30 3
12 6

20! 3

90

16
2
4

2
28 31

12' 9
61..

2

6' 3

184 1

Wl fL4

20

91

33

3 7

2

23

90

C5

19

21

71

m

30 18 12 73
.

,

I..

19

5, 7

2 2

J '.^

21 15 8

1

3|
4'

16

15127

214
5 2
3 10

4 4

12 11

20 7l 14111

69 86 104 48

1
2213
31 4

6i 3

2! 2

4{ 9

1 .

I2I 2611
31 4:..

24' 2018
1| 1 .

11 4;.

9| 1314
3 1

50

10 ...

5| 3
101 2
6! 12

17: 10

171

125 46

2 ..

39 20

9 1

2419
610
9j..
8! 1

70 50
1

8 4

2; 3

22i

33
Hi

10
2!

1

1 3' 8
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No. 13.

Diseases by Counties in 1901,

»
at
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TABLE No. 13.

Total Deaths by Individual

•
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—Concluded.

Diseases by Counties in 1901.
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TABLE No. 14.

Total Deaths by Individual Diseases in Cities m 1901.

General Diseases.

a

M o

10

I.—Communicable (Epidemic) Diseases.

1. Typhoid Fever
2. Smallpox
3. Measles
4. Scarlet Fever i 37
5. Whooping Cough 25

6. Dinhtheria and Croup i 174

7. Influenza 56
8. Other Epidemic Diseases ....

II.—Other General Diseases.

1. Pyaemia and Septicsemia 64j 10

2. Malarial Fever
i

. . |

.

3. Tuberculosis and Scrofula 489:95

4. Syphilis 5,1
5. Cancer

|

163 39

6. Rheumatism and Gout ! 16 3

7. Diabetes
\

14 1

8. Other General Diseases 4

9. Alcoholism, Acute and Chronic 2

LOCAL DISEASES.

III. -Diseases of Nervous System and Organs
OF Sense.

1. Encephalitis
2. Simple Meningitis
3. Epidemic Cerebro-Spinal Meningitis
4. Congestion and Hemorrhage of the Brain
5. Softening of the Brain
6. Paralysis without specified cause
7. Insanity
8. Epilepsy
9. Convulsions (not puerperal)

10. Other Nervous Diseases

IV.—Diseases of Circdlatoey System.
1. Pericarditis

2. Endocarditis
3. Organic Heart Diseases
4. Angina Pectoria
5. Diseases of the Arteries, Atheroma, Aneurism, etc.

.

6. Other Diseases of the Circulatory System

v.—Diseases op the Respiratory System.

1. Acute Bronchitis
2. Chronic Bronchitis
3. Broncho-pneumonia
4. Pneumonia
5. Pleurisy '.

.

6. Congestion of the Lungs (including Pulmonary
Apoplexy)

Asthma and Emphysema

10
62
14
135
13
73
11

12
63
3

2
15

191
5

12
28

19

139
4

36
6

6

2

8. Other Diseases of the Respiratory System

VI. —Diseases of the Digestive System.

1. Ulcer of the Stomach
2. Other Diseases of the Stomach (Cancer excepted) .

.

3. Infantile Diarrhcea and Gastro-enteritia, (" Cholera
Infantum")

4. Diarrhoea and Enteritis (not infantile)

5. Dysentery
6. Hernia and Intestinal obstructions
7. Other Diseases of the Intestines
8. Diseases of the Liver
9. Peritonitis (not peurperal) .•.•••

10. Iliac abscess (typhlitis, perityphlitis, appendicitis). .

.

51

42
59
216

6

16
19
1

2
16

111
9
8

13
6
22
37
26

a\S

-3 w

6 7

3 ..

ll 7

• 2

22! 4

10 7

10.14

57 50

28 14

2

aQ'a:

35 19

711
3
2

1

7 ..

9 7

5| 1

1810

1

3 1

28

12

149
9

3

7

O

26 12

8 810
..I.

2 4
3 1

2
30 12

1 ..

3 1

1919
3

1

3
1

7
2

7

1

2
1

512
1

4 6

2 2
I

9 12
.. 3

3 ,

1 5

16

1

1

1

2

3 5

10

5
1

I
^

3 9

2 1

1

2 1

S 1

2i.

14 2
:.i 1

8

1

4: 1

Ij 2

•• 1
1.

2 3

3 .

1 1



190S REGISTRAR GENERAL. 37

TABLE No. 14:.—Concluded.

General Diseases.

VII.—DiSEASKS OK THE GeKITO-UbENABT StSTEM.

1. Acute Xephritis
2. Bright's Disease
3. Other Diseases of the Kidneys and Adnexa .

.

4. Vesical Galcnli
5. Diseases of the Bladder
6. Diseases of the male Genital Organs
7. Metritis
8. Other Diseases of the Uterus
9. Ovarian Cysis and other Ovarian Tumors

10. Other Diseases of the Female Genital Organs

VIII.—PcERPEBAL Diseases.

B o

. — ' S

— :r S o

4 .; 1

161210 2.

?]::
5 21 1

1 3
1..
5 3

1. Puerperal Septiceemia
2. Puerperal Albuminuria and Convulsions
3. Other accidents of pregnancy, sudden death.
4. Puerperal Disease of the Breast

IX.—Diseases of the Skin and Cellulak Tissue.

1. Erysipelas
2. Other Diseases of the Skin and its Adnexa (Cancer

texcepted)

I

3 1

4i
4.

10. .1

5 2 .. ..

B 21....
1 ..i 2 1

10 1 TT

X.—Diseases of the Locomotor System.

1. Pott's Disease
2. Diseases of Bones and Joints
3. Amputation i for unspecified Disease)

XI.— Malfoemations, Diseases of iNFAycT.
DisEA~-Es or Old Age.

1. Still-Births
2. Congenital Debility and Malformations
3. Other Diseases of Infancy
4. Senile decay

1. Poison
2. Strangulation
3. Gas poisoning
4. Drowning
5. Firearms

XII.— Suicide.

XIII.— Accident.
Fractures and Dislocations
Gunshot
Lightning
Drowning
Electric Cars
Bicycles
Railways .

Bums and Scalds
Poison
Suffocation

XIV.—Ill-Dbfiked Causes.
Dropsy
Tumors
Other Ill-Defined Causes
Lockjaw ,

Murder

Totals.

175 48
316 82

1

213 48

94
149

2
67

2 4
5' 5
6 14
.. 1

26 724
33 23:21

li..i 1...

5*157 3120

9 7
314

6i 6

714

1121 18

4, 429
12 709

10
57913

9! 7
7i 4 2
51..

i

2

.. ..I 1

I441
1'

1 2

.1 1

r» X X f- c X N :i

2 « 8,097
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TABLE 15.

Total Deaths by Individual Diseases by Towns in 1901.

General Diseases.
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TABLE 15.— Continued.

Total Deaths by Individual Diseases by To-wns in 1901.

Greneral Diseases.





APPENDIX.

BIRTHS, MARRIAGES AND DEATHS.

1 H.G.
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