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ALPHABETICAL INDEX

TO THE

SESSIONAL PAPERS
OF THE

PARLIAMENT OF CANADA

SIXTH -SESSION, TWELFTH PAKLIAMENT, 1916.

Auditor General's Report, Vol. I, Pts. a,

b. and A to L , Vol. II. Pts. M to V

;

Vol. Ill, Pts. V to Z Vol. IV, Pt. ZZ. . 1

Agriculture, Report of Minister of,, for
year March .31, 1915 >.. I.t

Agricultural Instruction Act, 1914-1916.. 15c
Acadia Coal Co. re granting of a Concilia-

tion Board to employers of 99
Alien Enemy prisoners, escapesi, etc., from

detention camps at Banff, Alta.. .. .. 268
Alien Enemy prisoners, escapes, etc., from
camp at Amherst, N.S 220

Amalgamated Dry Dock and Engineering
Co. re construction of dry dock at
North Vancouver 258

Amethyst, SS., correspondence re subsidy
to, in years 1910-11, and 1911-12..

Appointments to Inside and Outside Ser-
vice, in County of Wright 93

Archives—Report of works for year 1914. 29a
Astronomer—Report of Chief, year 1912. 25a

B
Bait Freezer at White Head., N.S.—Re-

port of Engineer re 274
Bauman, W. F., an alien enemy—Corre-

spondence re passport of 242
Bear River, N.S.—Documents re purchase

of site for P.O. building at 142
Belzile, Louis de Gonzaque, re investiga- '

tion respecting loss of horse by, during
1915 127

Bondsi and Securities in Department of
Secretary of State, since last return.. 69

Board of Conciliation—Documents re
creation of, regarding Nova Scotia
Steel Co., 1915 196

Bounty under Deep Sea Fisheries Act re
County of Guysborough, N.S 88

Bridge, construction of, between He Per-
rot and St. Anne de Bellevue, and He
Perrot and Vaudreuil 168

3060—1

Breakwater at North Lake, P.E.I

—

re
construction of, at 164

Branch line of I.C.Ry. in Guysborough,
N.S. , re total expenditure connected
with, since 1911 133

Burleigh Falls Water-power—re lease of
by Government to J. A. Culverwell.. 280

British Columbia Hydrographic Surveys.. 25e

C
Campagnie de Navigation

—

re cancella-
tion of subsidy contract to 223

Canadian Pacific Railway Company :

—

Lands sold by during year 1915.. .. 54
Canadian Northern Railway Co.—Finan-

cial Statejnent of, etc 282
Canadian Noithern Railway Co.—Copies

of Mortgag^e Deed of Trust of, etc. . . . 2825
Canadian Officers emploj-ed in Canadian
Pay and Records Office, London 207

Censors, names, etc., of employed by Gov-
ernment at Louisburg and North Syd-
ney, N.S 195

Censors and decoders—L'st of employed
at Halifax, since beginning of war. . . . 2f3

Civil Service, Inside, re questions asked of
candidates for, since May, 1912 247

Civil Service List of Canada for 1915.. 30
Civil Service Commission—Rtpoit of for

year 1915 31
Commandeering of Wheat—Documents

relating to, etc 162
Commandeering of Wheat—Documents

relating to, ttc. i62a
Compandfs—L'st of at Halifax in Depart-
ment of Militia and Defence re tenders
for siupplies 294

Commissions :

—

Order in Council appointing Commis-
sion of inquiry re fire in Parlia-
ment Buildings 72
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Commissions

—

Concluded.
Number of, etc., appointed since 1911.. 210
Order in Council appointing Commis-

sion to inquire into Shell Contracts.. 228
Re evidence taken respecting damages

claimed against Militia Department
by town of Sydney, N.S. ... . . . . . . 239

Conciliation, Boards of—Report of Regis-
trar of for 1915 36o

Conference of Local Governments held in

Ottawa, October, 1915 86
Criminal Statistics, year ending 1914 . . 17
Gumming, J. S. W.—re action against by

Government, etc 227
Customs' Department at North Sydney

—

re renting of rooms for purposies of . . 114
Customs Station at Vicars, Quebec

—

Opening of at Frontier and closing at

Vicars, etc 118

Customs? Department—Number of clerks

in paid from Outside Service vote who
are in Inside Service 287

Customs, Report of Department of, for

year 1915 35

D
Dairy and Cold Storage Commissioner

—

Report of for year ending March 31,

1915 15fl

Dam, construction of at Grand'Mgre, Co.

of Champlain, Quebec 230

Decorations, list of awarded to membersi
of Canadian Forces to March 17, 1915. 259a

Decorations, list of those in Canadian
Expeditionary Forces receiving such.. 259

Desjardins, Auguste, of St. Denis, Kam-
ouraska—Documents re appointment as

Customs offlcer 68

Destructive Insect and Pest Act—Regu-
lations under 46

Dionne, J. P., case of against the King
in Exchequer Court. . . . 212

Dionne, J. P., Supplementary Returns re

Exchequer Court 212((

Disallowance of Act of Legislature of

Ontario—Order in Council, also report

of Mimsiter of Justice on 271«
Dominion Police Force—List of em-

ployees, with salary, etc .. 197

Dominion Police Force

—

re average num-
ber of men employed in year 1£15. . . . 45

Dominion Steel Corporation, re war or-

ders obtained by 178

Dominion Lands—Orders in Council re—
between January 15, and December,
1915 47

Dominion Lands Act—Orders in Council
re—'between January 15, and December,
1915 48

Dominion Lands " Forest Reserves and
Park Act"—Orders in Council re.. .. 49

Dominion Lands Survey Act 50

Dominion Government Domestic Loan

—

Copy of prospectus, etc 90

Domestic Loan of Dominion Government
.—Number cf .'ubscribe:s, etc 91

Doueett, Alex. D., investigation re claim
of respecting cattle killed on I.C.Ry.,

1915 131
Dredging :

—

Inverness Co., N.S., in since 1896 to

present 67

Contracts for supplies for dredges in

East River, Pictou Co., years 1914-15. 139

Dismissals :

—

Letters, etc., between Government and
J. C. Douglas, M.L.A., re dismissals in

Nova Scotia
.

97
Documents re dismissal of Daniel Bu-

chanan as Pilot, Harbour of St Anns. 107
Documents re dismissal of Clifford G.

Brander, of Customs Service, Halifax. 113
Charles McCarthy from Customs Ser-

vice at Halifax, N.S., etc 116
A. J. Crosby, Thomas Lynch and J. B.

Naylor, Customs Service at Halifax. 117
W. B. Mills, Bridge and JSuilding Mas-
ter, Dist. No. 4, I.C.Ry.—Documents

re. . .
134

Proposed di-smissal of present Keeper of
Lighthouse at Cape Jourmain, West-
morland Co., N.B 144

John E. Hallamore, Postmaster at Up-
per New Cornwall, N.S 176

Mr. Bayfield, Supt. of Dredging in B.C.,

re dismissal of, and appointment of

J. L. Nelson 183
Joseph Fleming on Intercolonial Ry... 188
Hubert Paquin, Postmaster of St. Gil-

bert de Portneuf 189
Documents re dismissal of Postmasters

of St. Lazare, Vaudreuil Station,

Point Fortune, Val des Epoulgs, Mont
Oscar, St. Justine de Newton IfO

Dr. W. T. Patton, Department of In-
terior. . . 24

L. F. Sansfagon, Postmaster of Louis-
ville 225

Postmaster McRitchie, of North River
Centre, N.S 232

James Hall, Postmaster of Milford
Haven Bridge, N.S 233

J. B. Levesque, Steward on steamer
Champlain .. .. 277

Dr. W. T. Patton, Veterinary Inspection
Branch at Coutts, Alberta 211a

J. B. Deschenes and Thcs Bernier, em-
ployees on I.C.Ry. at River du Loup. 292

Mr. Chisholm, Inspector of Indian
Agencies, Sask 191

>routh area of Alberta—Correspondence
re. .... 243

duties rebated to importers during year
ended December 31, 1915 112

East River of Pictou—Reports on depths
of water in locks in, etc 98

iast River of Pictou—Supplementary re-

turn relating to 98o
Estimates. 3

Estimates, Supplementary, year ending
March 31, 1916 4

Estimates, Further Supplementary, year
ending March 31, 1916 5

Estimates. Further Supplementary, year
ending March 31, 1917 5a

I^stimates, Further Supplementary, year
ending March 31, 1917 5&

Elevator—Storage at Calgrary re location

of 297
Electoral Polling Divisions in Manitoba

—

re apportioning of by Judges under Act. 234

Elections, By—return re year of 1915. . .

Employees in Government Departments
—names of all who have enlisted since

August 4, 1914 289

2
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European War—Memo, re work of Depart-
ment of Militia and defence from 1915
to 1916.. . 231

Examiners or Inspectors of materials for

military purposes—Number of, etc. . . . 193
Examination for Civil Service appoint-

ments—Names of persons successfully
passing in Prov. of Quebec 94

Expenditures, showing all sums expended
in present year to December 31. Ifl5,

by Dept. of Public Works, chargeable
to Income 140

Experimental Farm, Rosthern, Sask. . .. 87

Experimental Farms—Report of the Di-
rector of, for year ending Mar. 81, 1915,
Vol. I 16

External Affairs"—Report for year ended
March 31, 1915 29o

Extract from Montreal "Gazette" of Jan-
uary 12, 1915, re distress in England,
etc 198a

Extract from Montreal Gazette, of Nov-
ember 1, 1915, re help by sale of Cana-
dian flour 198

Euix)pean War—Copies of Documents,
Orders in Council re 42

European War—Copies of Documents,
supplement to 42a

European War—Orders in Council relat-

ing to, from April 29, 1915, to January
12. 1916 43

Fair Wage Officer—Visits of re schedule
of wages in shell making. New Glas-
gow, N S 214

Federal Plan Commission for cities of
Ottawa and Hull—Report of for 1915. . 172

Fenian Raid Bounty :

—

Application of Aenas McKinnon of
Nova Scotia re 95

Application of Aenas McKinnon of

Nova Scotia re 95a
Names and addresses of persons in An-

napolis Co. to whom paid 152
Names and addresses in South Cape

Breton to whom paid, etc 153
Namesi and addresses of persons in

County of Halifax, N.S., to whom
paid 154

Namesi and addresses of persons in

County of Hants, N.S., to whom paid. 155
Names and addresses of persons in

county of Richmond, N.S., to whom
paid 156

Re David W. McT^ean, Windsor, N.S. . 205
Re applicaWon of Mis. Flora Mclntyre,

N.S.. . 194
To whom paid in Queens Co., N.S... 149

Finance Department—Number of clerks
belonging, paid outside service vote.. 265

Fire Protection on Transcontinental Ry.
line between Harvey Junction and W.
boundary line 278

" Forest Reserves and Park Act "—Orders
in Council re 4 9

Fort Henry—Amount of money paid out
for new buildings and repairs in 1912-
13-14-15 283

Fisheries Branch, Department of Naval
Service—Forty-eighth Annual Report
of 39

G
Geographic Board Report of for 1915.. 25d
exeological Survey—Department of INIines,

year 1914 26
Georgian Bay Canal—Interim Report of

Commission re economic problem of. . . 19b
Governor General's Warrants issued since

on account of 1915-16 63

Grand Trunk Pacific Railway :

—

Financial Statement of, etc 282
Copies of Mortgage Deed of Trust, etc. 282a

H
Hanlover, documents re repairs on in

County of Shelburne, N.S., in 1915.. 166
Hansard—Report containing motion of

Sir W. Laurier re expenditure made by
Shell Committee 228o

Headquarters Staff of 1st, 2nd and 3rd
Divisional Area—Names, rank, and
qualifications of officers on 192

High Cost of Living—R; port of Board of

Inquiry into 84
Homestead Lands—Fractional Areas of in

Saskatchewan 89

Horses—Correspondence re purchase of,

etc 213
Horses, re number bought for remounts in

Alberta, etc

Indian Affairs. Department of—Report of
for year 1915

Inland Revenue—Number, names, salar-

ies, etc., of permanent enriployees in,

1915, 1916
Insurance—Report of Superintendent of

for year 1915
Insurance—Abstract of Statements of,

year ende:l Dci-mber 31, 1915
Interior—Report of Department of for

year 1915
International Nickel Co.—Correspondence

of with the Prime Minister
International Commission pertaining to

St. John River—Report of
Investigation into conduct of officials in

Customs service at Halifax, N.S., in

year 1915 .
'

Irrigation Act—Orders in Council relating
to

Inland Revenue—Reports, Returns, and
Statistic? of, for years ended March
31, 1915:

—

P.art I—Excise
Part II—Inspection of Weights and

Measurfs, Gas and Elec-
tricity

Part III—Adulteration of Food
Intercolonial Railway :

—

Relating to transfer by estate of Alex.
Eraser, of River du Loup, of lot of
land to

Relating to constru:t'on of v^aduct at

Amqui, at Traverse Dub§ crossing .

.

236

27

260

8

9

25

78

ISO

111

52

12

13
14

171

235

Justice—Report of Minister of re Peni-
tentiaries of Canada, 1915 34

K
Kastella, A., re appointment as Mechani-

cal Supt. of Dredges ; also resignation
of same 22£'

3060—1 1
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Labour—Report of Department of for
year 1915

Launch Way and Boat House—construc-
tion of at Bear Cove Beach, N.S

Lavoie, Geo., investigation re burning of
barn of May 23, 1914

Law, Rt. Hon. Bonar—Communication
from re using strength of Empire in the
War

Lightkeeper at Cape Jourmain, Westmor-
land Co., N.B., re proposed retirement
of.

Lightkeeper at Arisaig, N.S., re appoint-
ment at . .

Librarians of Parliament—Joint Report
of.

36

216

129

76

144

244

40

55
22
90

91

Liquor brought into Territories of Canada
from outside countries

List of Shipping for year 1915
Loan—Dominion Government Domestic . .

Loan—Dominion Government Domestic

—

Number of subscribers, etc

M
Manitoba Hydrographic Surveys 25/
Manufacturers' Association, Canadian

—

Correspondence of with Prime Minister. 77
Mails, etc. :

—

Relating to mail contract from Noel to

Maitland, N.S 101
Rural delivery ix>ute, Shefford County,
"Warden No. 1" 102

Different rural mail routes in Strath-
eona County lO.'?

Different rural mail routes in Strath-
cona—Supplementary return re.. .. 103a

Rural mail routes of Hodson and Toney
Mills, Pictou County, N.S 104

Lemon Ferry Co., of Richmond, N.S.,

re carrying mail across 105
Number of rural delivery routes opened

in 1915, name of counties in, etc .... 106
Re contract for carrying mails between

St. Frangois de Montmagny and rail-

way station, years 1914-15 108
Re contract for carrying mails between

Roberta, Co. of Richmond, and West
Bay, Co. of Inverness.. 109

Re contract for carrying mails between
Medicine Hat and Eagle Butte, Co.

of Medicine Hat 110
Re rural mail route between Pictou and
West River, N.S 119

Re different mail routes in constituency

of Qu'Appelle 120
Re contract for carrying mails between

St. Jean, P.Q., and railway stations

of C.P.R. Co., G.T.R. Co., and Ver-
mont Central 121

Re rural mail route from Eureka to

Sunnybrae in Co. of Pictou 122
Re contract for carrying mail- to Upper
Margaree post office and Gillies P.O. 123

Re contract for carrying mail to Mar-
garee Harbour and Cheticamp. . . . 124

Re names, amounts, etc., of tenders for

carrying of mails in Counties of L'As-
Eomption and Montcalm 147

Re mail routes in constituency of

Reglna 163
Re contract for carrying mail from
Inverness to Margaree Harbour. . . . 174

Re contract for carrying mail between
tram cars and Glace Bay, South Cape
Breton 175

M
Mails, etc.

—

Concluded.
Re contract for carrying mail to East-

ern Harbour and Pleasant Bay.. .. 177
Different mail routes in constituency of

Medicine Hat 187
Re delay in establishment of in con-

stituency of Medicine Hat 187a
Rural mail route, re establishing of
from A'.ma, through Sy'ves.er, N.S. 221

Rural mail route, re ts abl.shing of
from Scotsburn to Noith Scotsburn,
etc 222

Marine and Fisheries—Report of for the
year 1914-1915 (Marine) 21

Macdonald, Rtv. Isaac Hunter, applica-
tion of for position as Chaplain. . . . 270

Machine Gunsi—Amounts contributed for

from Medicine Hat 199
Matapedia, Lake—Concerning surveys of

made in 1914 184
Medical Examiners of recruits—names,

etc., of appointed since beginning of
war to date, 1916 260

Medical Doctors—Number of employed by
Militia Department at Halifax 256

Members of House of Commons' and Legis-
latures of Canada in service, names,
etc 250

Medical Officers employed in examination
of recruits in county of Pictou, 1914-
15 151

Memorial Tablet—Documents re placing
of, on P.O. building, New Glasgow,
commemoiating late Rev Dr. James
MacGregor 138

Mennonite Church

—

re conference between
Minister of Agriculture and, in 1873.. 203

Militia Council—Report of, for year 1915. 35
Militia General Orders promulgated be-
tween November, 1914, and December,
1915 56

Military building at Rigaud—Correspond-
ence relating to 252

Mines Branch—Report of year 1916.. .. 26o
Miscellaneous Unforeseen Expenses from

April, 1915, to January, 1916 58
Montreal Street Ry. Co.—Copy of war

orders given to. . . 179
Moncton, N.B., re names, salaries of em-

ployees in I.C.Ry. offices at, also retir-

ina: allowances gr.int '1. f^tc 135
Morin, Nazaire, and Hfbert, Napoleon,

re invesitigation held respecting' case of. 128

Mc
.VIoNair's Cove, N.S., re expenditure at. . 217
Mclntyre, Mrs. Flora—Docummts re ap-

plication of, for Fenian Raid Bounty. . 194
McKinnon. of Inverness Co., N.S., re
Fenian Raid Bounty 95

McLean, David W., Windsor, N.S., re
Fenian Raid Bounty paid to 205

McQueen Siding, re in-tallat'cn of and re-

moval thereof subsequently 13 2

McTavish, Hon. D. B., appointment of as
Commissioner re fire Parliament Build-
ings 72

McQueen Siding on I.C.Ry., re installa-

tion of and subsequent removal of . . . . 132a

N
National Battlefiekis' Committee—Receipts
and Expenditures, 1915 61
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N
Naval Service :

—

Report of the Department of, for year
ending March 31, 1916 38

Regnlations re payment to officers as
interpreters 74

Copies of Orders in Council re Regula-
tions of Department of 41

Nickel :

—

International Co.—Correspondence of,

with Prime Minister 78
Order in Council re prohibition of ex-

portation of
.

215

O
Oliver Equipments purchased since Aug-

ust 1, 1914, names from whom pur-
chased, etc 66

Orders in Council—Copies of re regula-
tions of Naval Service 41

Ottawa Improvement Commission—State-
ment of Receipts and Expenditures,
1915 60

Overtime paid to men in Printing Bureau,
from January 1, 1916, to April 1, 1916. 261

P
Parliament Buildings Fire—Report of
Commission appointed to inquire re. . 72a

Patton, Dr. W. T., re disrmissal of, etc.. 211
Paul, Capt. Stephen, claim of re steamer
Rhoda 96

Patrol Boat A, " Captain Blackford "

—

Documents re repairs in December, 1914
to 1915. 160

Patriotic Fund, unclaimed balances in
banks for 159

Patenaude, Hon. E., and Nantel, Hon.
W. B., showing amounts spent for fur-
nishing offices of 170

Pensions to Canadian Expeditionary
Forces, pay allowances for disabled sol-

diers, also to dependents, etc 150
Pension list in force in Canada for dis-

abled soldiers—Copy of 185
Petitions received by Government re dis-

allowance of Act of Ontario Legislature. 271
Pictou—Documents re handling freight

and coal at. . . 299
Pictou Harbour—re permanent harbour
quay line at. . . . . 288

Pictou Harbour

—

re survey of for pro-
I>osed new bridge 254

Pilot Commissioners—Harbour and Dis-
trict of St. Anns, Co. of Victoria, re
dismissal of Daniel Buchanan 107

Pinianski, W., re patent of, in township
- 25, range 4, office file No. 1752484.. .. 82
Port Morien, N.S.,—re repairs to Break-

water at, year 1915 143
Port Nelson—Statement total expenditure

of public money at, to date, etc 291
Post Office Department

—

re amounts ex-
pended by, in connection with Yukon
service for 1915 224

Postmaster General—Report of, for year
ended March, 1915. 24

Post Office at Louiseville—Documents re

I

construction of, at 169
Post Office and Postmaster of parish of

St. Esprit—Correspondence rcj from
October, 1911. to date 173

Post Office at Rigaud—Correspondence re

cost of 186

P
Postmaster at West Roachdale, N.S , re
appointment of, etc 200

Prince Rupert—Documents re proposed
public building in, for Post Office, etc. 182

Pringle, Robt. A., copy of Order in Coun-
cil appointing as Commissioner re Par-
liament Buildings Fire 72

Printing and Stationery :

—

Report of Department of, 1915.. .... 32
Amount of money paid out for printing

outside of Printing Bureau, in years
1912-13-14-15 285

Public Service—Names of all employees
of all branches of, in Counties of Prov-
ince of Nova Scotia 284

Public Accounts of Canada, year ended
March 31, 1915 2

Public Works—Report of Minister of, for
year ended March 31, 1915 19

Public Works^—Return showing sums ex-
pended, chargeable to Income, year
end December 31, 1915 140

Public Works—Return showing all svmis
expended, chargeable to Capital Ac-
count, year ending December 31, 1915. 141

Q
Quarantine de LSvis—Documents, etc., re

purchase of land for 71
Quarantine Buildings at McNab's and

Lawlor's Islands—Proposed use of, for
Military 145

Quarantine purposes—Names and salaries
of all Medical Officers appointed for, at
principal ports of Canada, etc 146

Quebec and Saguenay Railway—re pur-
chase of, by Government . . . 281

Quebec, Montmorency and Charlevoix
Railway—Reports of E}ngineers, re. . . . 295

Quebec, Montmorency and Charlevoix
Railway—Correspondence re sale of, to
Government of Canada 2£5a

R
Rallier du Baty—Communication from

Sir G. Parley re report on Hospital at
Dinard 75

" Railway Belt Water Act "—Orders in

Council re, from Jan. 12, 1915, to De-
cember 31, 1915 51

Railways and Canals—Report of Depart-
ment of, for year from April 1, 1914.. 20

Railway Commissioners—Report of Board
of, for year ending March 31, 1916. . . . 20o

Railway Statistics of Dominion of Can-
ada, year ended June 30, 1915 206

Railway from Sunnybrae—Surveys re
during 1915.. 208

Railway Subsidies in Canada—Amounts
in years 1912, 1913. 1914 and 1915. ... 251

Recruiting in England re direction of, etc. 269
Recruiting Officers for Counties of Lun-

enburg, Queens-Shelburne and Yar-
mouth, N.S., names of, etc 248

Recruits—Number of, up to April 1, 1916
(Senate) 26T

Recruits—re parties employed to obtain,
etc.. .^ 249

Regina, constituency of—Rural mail
routes in 163

Regina "Province" and "Standard,"
Moosejaw "News" and "Saskatchewan
Star," re amounts paid to, by Govern-
ment, 1914, 1915 246
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R
Remissions and Refunds, Tolls or Duties,

year ending March 31, 1915 65

Revenue collected—Amount of, during fis-

cal year up to December 31, 1£15, Gen-
eral Tariff, Preferential Tariff and Sur-

tax 115

Revenue of Canada for years 1909-10-11,

also amounts for agriculture 126

Roy, J. Antime—Correspondence with re

farm purchase 257

Royal Northwest Mounted Police :

—

Agreement of Dom. Govt, and Prov. of

Saskatchewan re

Agreement of Dom. Govt, and Prov. of

Alberta re
Report of, for 1915

Royal Society of Canada—Statement of

affairs of. for year ended April 30, 1915.

Royal Naval Reserve Officers

—

re payment
of missing allowance to

Royal Military College :

—

Be complaints as to manner of smpply-
ing clothing to

Amount paid out for new buildings and
repairs in 1912-13-14-15.. .. .. ..

Rules of Supreme Court of Alberta ....

81

80

59

74a

219

283
44

Steamboat Inspection Report 23

Storage Elevator at Calgary, re location

of 297

Starling, vesse'

—

re chartering of, by De-
partment of Marine and Fisheries. . . . 202

Statistical Branch, Der'':tment of Labour
—Synopsis of exhibit by, re Cost of

Lab-ur 84o
Stellarton and New Glasgow—Investiga-

tion re weighing of freight at, on I.C.R.,

1914-15 136

Steam Trawlers—Tonnage, etc., of all

clearing from Canso, N.S., in year 1915. 263

Stoddart, P. A., Fishery Guardian, Shel-

burne Co., N.S., re payments made to. . 201

Strubel, Frank

—

re Homestead of, en-

tered at Land Office at Weyburn and
Estevan 83

Stream Measurements—Report of progress
of, for year 1915 25c

Superannuation a(nd Retiring Allowances,
year ending December 31, 1915 57

St. Eleuthi&re Station—Relating to chang-
ing of, on N. T. Railway 226

St. Nicholas Quarry—Documents re pur-
chase of 272

Salaries paid to employees in different

Departments of the Government, Co. of

Cumberland, from 1896 to 1911 125

Sealers of Bntish Columb r.—Reports on
claims of, under last Treaty with U.S.. 79

Secretary of State for Canada—R(?port of,

for year 1915 29

Seed Grain Liensi—Documents in connec-

tion with Government's decision to ex-

act 262

Senate of Canada

—

re amendment of

B.N.A. Act in reference to 244

Sherwood, H. Crossley, re appointment of,

as Clerk Assistant to office of Routine
and Records 240

Supplementary return re appointment of

H. Crossley Sherwood 240o
Shareholders in Chartered Banks in Can-

ada—List of, year ended December 31,

1915 6

Shell Inspectors employed in N. S. Steel

Company, and at New Glasgow, N.S. . 157

Ships in British Columbia

—

re construc-

tion pf, or assisting same by Govern-
ment 204

Shovels—Reports re purchase o*" 25.000

special pattern by Dapt. of Militia and
Defence 275

Small Arms Ammunition :

—

Documents re sale of, since August 4,

1914. . . . .
276a

Documents re sale of, since August 4,

1C14 276

Soldiers at North Sydney

—

re clothing,

supplies, etc., fu"n=E<hed to 237

Soulanges Canal—List of employees on, in

1910 ; also list of employees on, in 1915. 158

Spirituous Liquors:

—

Information re, in Great Britain,

France, Italy, Belgium, Servia. Can-
ada, Australia, New Zealand, and
South Africa 255

Amounts paid under retroactive clause

between date of such Act and begin-

ning of war 288

Telegraph lines and location of, erected
in Co. of Inverness, N.S . 100

Telegraph Statistics, j^ear 1915 20/
Temporary Loans—Statement of, to De-
cember 31, 1915 62

Th^berge, J. S.—Investigation re lose of
horse by, on Inteicolonial Railway,
1911 to 1913 130

Thetford Mines—Correspondence between
Department of Labour and workingmen
at, re strike 148

Topographical Surveys Branch—Report of
year 1914-15 25b

Trade Unions—Annual Return respecting 70
Transcontinental Railway :

—

Report of Commisioners of year 1914.. 37

I
Fire protection on. etc. . . 279

Transatlantic Mail Service—Relating to,

for winter service, 1?15-16 245
Treasury Board Over-ruling—Statement

of 64
Trent Valley Waterways System—^Docu-
ments re transfer of, by Government of
Ontario to Government of Canada. . . . 296

Trousers, Breeches, etc.—Number, names,
prices, etc., of firms or individuals
manufacturing 92

Trade and Commerce :

—

Report of Di-partment of, for year
ended March 31, 1915:

—

Part I—Canadian Trade (Imports
and Exports 10

Part II—Canadian Trade with (1)
France, (2) Germany, (3) United
Kingdom, (4) United States.. .. lOo

Part HI—Canadi.nn Trade with Brit-

ish and Foreign Countries Cexcept
France. Germany, United Kingdom
and United States) 10b

Part IV—Miscellaneous information. lOo
Part V—^Repcrt of the Grain Com-

missioners for Canada lOd
Part VI—Subsidized Sf'amship Ser-

vices, etc lOe
Part VIT—Trade of Foreign Coun-

tries, Treaties and Conventions. . 10/
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Unclaimed Balances in Chartered Banks
for five years prior to December 31,
1915 7

Unclaimed Balances in the Banks for
patriotic purposes—Correspondence re. 15-9

Union Station at Quebec—Copy of agree-
ment between Government for Trans-
continental Ry., C.P.Ry. and C.N.Ry. . 290

Vale Railway, Co. of P'.ctou, N.S., re pur-
chase, etc., of, by Railway Department. 209

Valley Railway re contracts between Gov-
ernment of Canada and Government of
New Brunswick regarding operation of. 279

Vessels—List of, belonging- to Govern-
ment on service ; also those not in ser-
vice 273

Veterinary Director General—Report of,

for year 1916 151

W
War supplies, re application of Indus-

trial Disputes Act re delivery of . . . . 238
Waterworks and Sewerage Systems of
Canada—Report of Conservation Com-
misEiion on 286

"W

Wheat—Quantity of, shipped years 1914,
1915, from Winnipeg to Port Arthur,
FV>rt William, Duluth, etc 264

Wharfage on goods landed on Govern-
ment wharves in Co. of Victoria, N.S. . . 206

Wharf at Shag Harbour, N.S.—Docu-
ments relating to repairs to, in years
1915-1916. 137

Wbarf at Riviere Quelle, names, occupa-
tions of persons employed at, in 1915. . 165

Wharf or blocking at head of Belleville,
Yarmouth Co., N.S., expenditure on.. 167

Wharf at Shad Bay, N.S., re consitruction
of at, in 1914-15 218

Wilson, J. W. v., expenses of, as Fishery
Guardian in Shelburne, N.S., 1915.. 161

Wireless Operator—Rank of, in Royal
Naval Canadian Volunteer Reserve . . 73

Women's Purity Federation at San Fran-
cisco—Report of delegates attending. . 85

Wrecks on St. Lawrence River—State-
ment of, from 1867 to 1£16 181

Yukon Territorj'—Orders in Council re
government of . . . . . 53
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See also Alphabetical List, Page 1.

LIST OF SESSIONAL PAPERS
Arranged in Numerical Order, with their titles at full length; the dates when Ordered

and when presented to the House of Parliament; the name of the Senator or

Member who moved for each Sessional Paper, and whether it is ordered to he

Printed or Not Printed.

CONTENTS OF VOLUME E.

Fifth Census of Canada, 1911—Volume V—Forest. Fishery, Fur and Mineral Production.

Fifth Census of Canada, 1911—Volume VI—Occupations of the people.

CONTENTS OF VOLUME 1.

(This volume is bound in three parts.)

1. Report of the Auditor General for the year ended 31st March, 1915, Volume 1, Parts a b and
A to L; Volume III, Parts V to Z. Presented by Sir Thomas White, February 7 1916.

Printed for distribution and sessional papers.

1. Report of the Auditor General for the year ended 31st March. 1915, Volume II, Parts M to

U. Presented by Sir Thomas White, February 10, 1916.
Printed for distribution and sessional papers.

1. Report of the Auditor General for the year ended 31st March, 1915, Volume IV, part ZZ.
Presented by Sir Thomas White, February 14, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 2.

2. The Public Accounts of Canada for the fiscal year ending March 31, 1915. Presented by
Sir Thomas White, February 1, 1916.. ..Printed for distribution and sessional papers.

3. Estimates of sums required for the service of the Dominion for the year ending March 31,
1917. Presented by Sir Thomas White, 1916.

Printed for distribution and sessional papers.

4. Supplementary Estimates of sums required for the service of the Dominion for the year
ending March 31, 1916. Presented by Sir Thomas White, 1916.

Printed for distribution and sessional papers.

5. Supplementary Estimates of sums required for the service of the Dominion for the
year ending March 31, 1917. Presented by Sir Thomas White, 1916.

Printed for distribution and sessional papers.

5a. Further Supplementary Eistimates for the service of the Dominion for the year ending
March 31, 1917. Presented by Sir Thomas White, 1916.

Printed for distribution and sessional papers.

5&. Further Supplementary Estimates for the fiscal year ending March 31, 1917. Presented by
Sir Thomas White, May 1916 Printed for distribution and sessi07ial papers.

CONTENTS OF VOLUME 3.

6. List of Shareholders in the Chartered Banks of the Dominion of Canada as on December
31, 1915. Presented by Sir Thomas White, February 1. 1916.

Printed for distribution and sessional papers.

9
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CONTENTS OF VOLUME 4.

7. Report on certified cheques, drafts or bills of exchange, dividends, remaining unpaid and
unclaimed balances in Chartered Banks of the Dominion of Canada, for five years and
upwards prior to December 31, 1915. Presented by Sir Thomas White, February l, 1916,

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 5.

(This volume is bound in two parts.)

8. Report of the Superintendent of Insurance for the year 1915. Presented by Sir Thom.as
White, 1916 • .Printed for distribution and sessional papers.

9. Abstract of Statements of Insurance Companies in Canada for the year ended December
31 1915. Presented by Sir Thomas White, April 10, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 6.

10. Report of the Department of Trade and Commerce for the fiscal year ended March 31,

1915: Part I.—Canadian Trade (Imports in and Exports from Canada). Presented by
Sir George Foster, January 13, 1916.. ..Printed for distribtiiion and sessional papers.

CONTENTS OF VOLUME 7.

lOo. Report of the Department of Trade and Commerce for the fiscal year ended March 31,

1915: Part II.—Canadian Trade with (1) France, (2) Germany, (3) United Kingdom,
(4) United States. Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

10b. Report of the Department of Trade and Commerce for the fiscal year ended March 31,

1915: Part III.—Canadian Trade with foreign countries (except France, Germany, the

United Kingdom and United States). Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

10c. Report of the Department of Trade and Commerce for the fiscal year ended March 31,

1916; (Part IV.—Miscellaneous Information.) Presented by Sir George Foster, 1916.

Printed for distribtition and sessional papers.

lOd. Report of the Grain Commissioners for Canada. (Part V.) Presented by Sir George
Foster, 1916 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 8.

lOe. Report of the Department of Trade and Commerce for the fiscal year ended March 31,

1915 : Part VI.—Subsidized Steamship Services, with statistics showing steamship traffic

to December 31, 1915, and Estimates for the fiscal year 1916-17. Presented by Sir

George Foster, 1916 Printed for distribution and sessional papers.

10/ Report of Trade and Commerce for the fiscal year ended March 31, 1915 : Part VII.—Trade

of Foreign Countries, Treaties and Conventions. Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 9.

Report of the Department of Customs for the year ended March 31, 1915. Presented by

Hon. Mr. Reid, January 18, 1916 Printed for distribution and sessional paper:

CONTENTS OF VOLUME 10.

12 13 14 Reports, Returns and Statistics of the Inland Revenue of the Dominion or Canada.
'

forthe year ended March 31, 1915. Part I.—Excise. Part II.—Inspection of Weights

and Measures, Gas and Electricity. Part III.—Adulteration of Food. Presented by

Hon. Mr. Patenaude, February 18, 1916. .Printed for distnbution and sessional papers.

10

11.
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CONTENTS OF VOLUME 11.

15. Report of the Minister of Agriculture for the Dominion of Canada, for the year ended
March 31, 1915. Presented by Hon. Mr. Burrell, January 20, 1916.

Printed for distribution and sessional papers.

15o. Report of the Dairy and Cold Storage Commissioner for the fiscal year ending March 31,
1915. (Dairying, Fruit, Extension of Markets and Cold Storage.) Presented by Hon.
Mr. Burrell, February 1, 1916 Printed for distribution and sessional papers.

15&. Report of the Veterinary Director General for the year ending March 31, 1915. Presented
by Hon. Mr. Burrell, 1916 Printed for distribution and sessional papers.

15o. Report on "The Agricultural Instruction Act," 1914-15, pursuant to Section 8, Chapter 5

of 3-4 George V. Presented by Hon. Mr. Burrell January 24, 1916.
Printed for distribution and sessional papers.

CONTENTS OF VOLUME 12

16. Report of the Director and Officers of the Experimental Farms for the year ending March
31, 1915. Presented by Hon. Mr. Burrell, January 31, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 13.

17. Criminal Statistics for the year ended September 30, 1914. (Appendix to the Report of
the Minister of Trade and Commerce for the year 1914.) Presented by Sir George
Foster, 1916 Printed for distribution and sessional papers.

18. Return of By-elections for the House of Commons of Cana/da held during the year 1915.
Presented by Hon. Mr. Speaker, 1916.. ..Printed for distribution and sessional papers.

CONTENTS OF VOLUME 14.

(This volume is bound in two parts.)

19. Report of the Minister of Public Works on the works under his control for the fiscal year
ended March 31, 1915. Presented by Hon. Mr. Rogers, January 13, 1916.

Printed for distribution and sessional papers.

19o. Ottawa River Storage for year 1915 Printed for distribution and sessional papers.

19b. Interim Report of the Commission appointed to examine into certain general conditions of
Transportation bearing on the economic problem of the proposed Georgian Bay Canal.
Presented by Hon. Mr. Rogers, April 14, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 15.

20. Annual Report of the Department of Railways and Canals, for the fiscal year from April
1, 1914, to March 31, 1915. Presented by Hon. Mr. Cochrane, February 2, 1916.

Printed for distribution and sessional papers.

20o. Canal Statistics for the season of navigation, 1915. Presented by Hon. Mr. Reid, May 17,

1916 Printed for distribution and sessional papers.

20b. Railway Statistics of the Dominion of Canada, for the year ended June 30, 1915. Presented
by Hon. Mr. Cochrane, April 4, 1916.. ..Printed for distribiitioti and sessional papers.

CONTENTS OF VOLUME 16.

20c. Tenth Report of the Board of Railway Commissioners for Canada, for the year ending
March 31, 1915. Presented by Hon. Mr. Cochrane, February 2. 1916.

Printed for distribution and sessional papers.

ZOd. Telephone Statistics of the Dominion of Canada, for the year ended June 30, 191."). Pre-
sented by Hon. Mr. Cochrane, April 13, 1915.

Printed for distribution and sessional papers.

ZOe. Express Statistics of the Dominion of Canada, for the year ended June 30, 1915. Presented
by Hon. Mr. Cochrane, April 13, 1916.. ..Printed for distribution and sessional papers.

20/- Telegraph Statistics of the Dominion of Canada, for the year ended June 30. 1915. Pre-
sented by Hon. Mr. Cochrane, May 16, 1916.

Printed for distribution and sessional papers.

11
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CONTENTS OF VOLUME 17.

21. Forty-eighth Annual Report of the Department of Marine and Fisheries, for the year 1914-
1915.—Marine. Presented by Hon. Mr. Hazen, January 13, 1916.

Printed for distribution and sessioiial papers.

22. List of Shipping issued by tlie Department of Marine and Fisheries, being a list of vessels
on the registry books of the Dominion of Canada on December 31, 1915. Presented by
Hon. Mr. Hazen, 1916 Printed for distribution and sessio7ial papers.

23. Supplement to the Forty-eighth Annual Report of the Department of Marine and Fisheries
for the fiscal year 1914-15. Marine.—Steamboat Inspection Report.

Printed for distribiition and sessional papers.

CONTENTS OF VOLITME 18.

24. Report of the Postmaster General for the year ended March 31, 1915. Presented by Hon.
Mr. Casgrain, January 13, 1916 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 19.

25. Annual Report of the Department of, the Interior for the fiscal year ending March 31,

1915. Presented by Hon. Mr. Roche, January 13, 1916.
Printed for distribution and sessional papers.

Z5b, Annual Report of the Topographical Survej-s Branch of the Department of the Interior,
1914-15. Presented by Hon. Mr. Roche, May 1, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 20.

25c. Report of progress of stream measurements for the calendar year 1915. Presented by
Hon. Mr. Roche, 1916 Printed for dintribution and sessi07ial papers.

25d. Fourteenth Report of the Geographic Board of Canada for year ended March 31, 1915.
Printed for distribution and sessional papers.

CONTENTS OF VOLUME 21.

25e- British Columbia Hyijrographic Surveys . . . .Printed for distribution and sessional papers.

25/. Manitoba Hydrographic Surveys, 1912-14. . . .Printed for distribution and sessional papers.

25^7 Report of the Chief Medical Officer Department of the Interior, for 1915.
Printed for distributio7i and sessional papers.

CONTENTS OF VOLUT^E 22.

26. Summary Report of the Geological Survey Department of Mines, for the calendar year
1914. Presented by Hon. Mr. Roche, 1916.

Printed for distribution and sessional papers.

26«. Summary Report of the Mines Branch for the calendar year 1914. Presented by Hon. Mr.
Roche, 1916 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 23.

27. Report of the Department of Indian Affairs for the year ended March 31, 1915. Presented
by Hon. Mr. Roche, January 19, Idld . .Printed for distribution and sessional papers.

28. Report of the Royal Northwest Mounted Police, 1915. Presented by Sir Robert Borden,
January 19, 1916 Printed for disl7-ibution and sessional papera.

CONTENTS OF VOLUME 24.

29. Report of the Secretary of State of Canada for the year ended March 31, 1915. Presented
by Hon. Mr. Blondin, February 28, 1916.

Printed for distribution and ^ssio7ial papera.

29a. Report of the work of the Public Archives for the year 1914. Presented, 1916.
Printed for distribution and sessional papera.

CONTENTS OF VOLUME 25.

30. The Civil Service List of Canada for 1915. Presented by Hon. Mr. Patenaude 1916.
Printed for distributioK ana sessional papera.

31. Annual Report of the Civil Service Commission of Canada for the year ended August 31,

1915. Presented by Hon. Mr. Patenaude, 1916.
Printed for distribution and sessional papera.

12
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CONTENTS OF VOLTTME 26.

32. Annual Report of the Department of Public Printing and Stationery for the fiscal year
ended March 31, 1915. Presented by Hon. Mr. Blondin, March 20, 1916.

Printed for distribution and sessional papers.

33. Report of the Secretary of State for External Affairs for the year ended March 31, 1915.
Prefiented by Sir Robert Borden, February 23, 1916.

Printed for distribution and sessional papers.

34. Report of the Minister of Justice as to Penitentiaries of Canada for the fiscal year ending
March 31, 1915 Priiited for distribution a7id sessional papers,

35. Report of the Militia Council for the Dominion of Canada, for the fiscal year ending March
31, 1915. Presented by Sir Sam Hughes, February 21, 1916.

Printed for distribution and sessional papers.

35a- Employment for the Expeditionary Forces after the war. Presented, 1916.
Printed for distribution and sessional papers.

36. Report of the Department of Labour for the fiscal year ending March 31, 1915. Presented
by Hon. Mr. Crothers, January 25, 1916.

Priiited for distribution and sessional papers.

36a. Eighth Report of the Registrar of Boards of Conciliation and Investigations of the pro-
ceedings under "The Industrial Disputes Investigation Act, 1907,^' for the fiscal year
ending March 31, 1915. Presented by Hon. Mr. Crothers, January 25, 1916.

Printed for distribution a7id sessional papers.

CONTENTS OF VOLUME 27.

37. Eleventh Annual Report of the Commissioners of the Transcontinental Railway, for the
year ended March 31, 1914. Presented by Hon. Mr. Cochrane. February 2, 1916.

Printed for distribution arid sessional papers.

38. Report of the Department of the Naval Service, for the fi.scal year ending March 31, 1915.

Presented by Hon. Mr. Hazen, January 13, 1916.
Printed for distribution and sessional papers.

38a. Supplement to the Report of the Naval Service—Contributions to Canadian Biology, 1914-

15. Presented by Hon. Mr. Hazen, 1916.
Printed for distribution and sessional papers.

3Sb. Natural History of the Herring. Presented, 1916.
Printed for distributi07t and sessional papers.

39. Forty-eighth Annual Report of the Fisheries Branch of the Department of the Naval
Service, 1914-1915. Presented by Hon. Mr. Hazen, January 13, 1916.

Printed for distribution and sessional papers.

40. The Report of the Joint Librarians of Parliament. Presented by Hon. Mr. Speaker,
January 13, 1916 Not printed.

CONTENTS OF VOLUME 28.

41. Copies of Orders in Council authorizing Regulations for the Department of Naval Service

in accordance with Section 47, Chapter 43, 9-10 Edward VII, as follows:

—

P.C. 2864, dated the 4th December, 1915, Payment of Separation Allowance in the

case of Warrant Officers. '

P.C. 3009, dated 21st December, 1915, with reference to application of the Naval
Discipline Act. etc., for the Government of the Naval "Volunteer Force.

P.C. 63/422, dated 15th October, 1915, with reference to appointment of Assistant

Paymasters in charge.

P.C. 2267, dated 25th September, 1915, with reference to regulations for payment
of " Detained Pay."

P.C. 93/2151, dated 17th September, 1915, with reference to allowances to officers

and men employed on coding and decoding duties, etc.

P.C. 1712, dated 21st July. 1915, with reference to scheme of pensions for officers

and men of the Royal Canadian Forces, etc.

13



6-7 George V. Alphabetical Index to Sessional Papers A. 1916

CONTENTS OF VOLUME 2B—Continued.

P.C 74S', dated 13th April, 1915, with reference to institution of the rating's of

rangetaker first and second class in the Royal Canadian Navy.

P.C. 58/1470, dated 24th June, 1915, with reference to increase in amount of

Separation Allowance to a motherless child from 3s. to 5s.

P.C. 85/1158, dated 20th May, 1915, with reference to revision of amounts payable
on account of Separation Allowance to dependents of Royal Canadian Naval Perman-
ent Ratings.

P.C. 756. dated 13th April, 1915, with reference to payment of Allowances to

officers of the Royal Naval Canadian Volunteer Reserve for performance of duties
which carry with them an Allowance to officers of the Royal Canadian Navy. Pre-
sented by Hon. Mr. Hazen, January 17, 1916 Not printed.

42. Copies of Proclamations, Orders in Council and Documents relating to the European War.
Presented by Sir Robert Borden, January 18, 1916 Not printed.

42o- First Supplement to Copies of Proclamations, Order? in Council and Documents relating

to the European War. Presented by Sir Robert Borden, January IS, 1916. .Not printed.

43. Orders in Council relating to the European War, from 29th April, 1915, to 12th January,
1916. both inclusive. Presented by Sir Robert Borden, January 18, 1916". .Not printed.

44. Copy of New Rules of Court passed by the Judges of the Supreme Court of Alberta, under
the authority of Section 576 of the Criminal Code, at meeting of 27th November, 1915.
Presented by Hon. Mr. Meighen, January 20, 1916 Not printed.

45. Account of the average: number of men employed on the Dominion Police Force during
each month of the year 1915, and of their pay and travelling expenses, pursuant to
Chapter 92, Section 6, Subsection 2. of the Revised Statutes of Canada. Presented by
Hon. Mr. Doherty, January 20, 1916 Not printed.

46. Regulations under "The Destructive Insect and Pest Act," pursuant to Section 9, Chapter
31 of 9-10 Edward VII. Presented by Hon. Mr. Burrell, January 24, 1916.. .Not printed.

47. Return of Orders in Council which have been published in the Canada Gazette and in the
British Columbia Gazette, between 12th January, 1915, and the 31st December, 1915,
in accordance with provisions of Subsection (d) of Section 38 of the regulations for
the survey, administration, disposal and management of Dominion Lands within the
40-mile Railway Belt in the Province of British Columbia. Presented by Hon. Mr.
Roche, January 25. 1916 Not printed.

48. Return of Orders in Council which have been published in the Canada Gazette, between
12th January, 1915, and the 31st December, 1915, in accordance with the provisions of
Section 77 of "The Dominion Lands Act," Chapter 20 of the Statutes of Canada. 1908.
Presented by Hon. Mr. Roche, January 25, 1916 Not printed.

49. Return of Orders in Council which have been published in the Canada Gazette, between
the 16th January, 1915. and the 31st December, 1915, in accordance with the provisions
of "The Forest Reserves and Park Act," Section 19 of Chapter 10, 1-2 George V. Pre-
sented by Hon. Mr. Roche, January 25, 1916 Not printed.

50. Return of Orders in Council which have been published in the Cane>da Gazette, between
the 12th January, 1915, and the 31st December, 1915, in accordance with the provisions
of Section 5 of " The Dominion Lands Survey Act," Chapter 21. 7-8 Edward VII. Pre-
sented by Hon. Mr. Roche, January 25, 1916 Not printed.

51. Return of Orders in Council which have been published in the Cayiada Gazette, between
the 12th January, 1915, and the 31st December, 1915, in accordance with the provisions
of Chapter 47, 2 George V, entitled "The Railway Belt Water Act." Presented by
Hon. Mr. Roche, January 25. 1916 Not printed.

52. Return of Orders in Council passed between the 16th January. 1915, and the 31st Dec-
ember, 1915, approving of regulations and forms prescribed in accordance with the
provisions of Section 57 of the Irrigation Act, Chapter 61, Revised Statutes of Canada,
1906, as amended by Chapter 38, 7-8 Edward VII. Presented by Hon. Mr. Roche,
January 25. 1916 Not lyrinted.

53. Return of Orders in Council passed under the provisions of Section 18 of Chapter 63.

Revised Statutes of Canada, " An Act to provide for the Government of the Yukon
Territory." Presented by Hon. Mr. Roche, January 25, 1916 Not printed.

54. Return showing lands sold by the Canadian Pacific Railway Company during the year
which ended on the 30th September, 1915. Presented January 25, 1916... iVot printed.

14
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CONTENTS OF VOLUME 2S—Continued.

55. Return called for by Section 88 of Chapter 62, Revised Statutes of Canada, requiring that
the Minister of the Interior snail lay before Parliament, each year, a return of liquor
brought from any place out of Canada into the Territories by special permission in
writing of the Commissioner of the Northwest Territories. Presented by Hon. Mr.
Roche, January 25. 1916 Xot priyited.

56. Copies of General Orders promulgated to the Militia for the period between November 25,
1914, and Decemb?r 24, 1915. Presented by Sir Sam Hughes, January' 26, 1916.

Xot printed.

57. Statement of Superannuation and Retiring Allowances in the Civil Service during the year
ending 31st December, 1915, showing name, rank, salary, service, allowance and cause
of retirement of each person superannuated or retired, also whether vacancy is filled
by promotion, appointment or by transfer, and the salary of any new appointee. Pre-
sented by Sir Thomas White, February 1. 1916 Not printed.

58. Statement of Expenditure on account of " Miscellaneous Unforeseen Expenses," from the
1st April, 1915, to the 12th January, 1916, in accordance with the Appropriation Act of
1915. Presented by Sir Thomas White, February 1. 1916 Not printed.

59. Statement of the affairs of the Royal Society of Canada, for the year ended April 30,
1915. Presented by Sir Thomas White, February 1, 1916 Not printed.

60. Report and Statement of Receipts and Expenditures of the Ottawa Improvement Commis-
sion to March 31, 1915. Presented by Sir Thomas White, February 1, 191G.

Not printed.

61. Statement of Receipts and Expenditures of the National Battlefields Commission to 31st
March, 1915, as required by 7-8 Edward VII, Chapter 57, Section 12. Presented by Sir
Thomas White, February 1, 1916 Not printed.

62. Statement of Temporary Loans, Dominion of Canada, outstanding December 31, 1915.
Presented by Sir Thomas W^hite, February 1, 1916 Not printed.

63. Statement of Governor General's Warrants issued since the last session of Parliament on
account of 1915-16. Presented by Sir Thomas White, February 1, 1916..iV^ot printed.

64. Statement of Treasury Board over-ruling, under Section 44, Consolidated Revenue and
Audit Act. Presented by Sir Thomas White, February 1, 1916 Not printed.

65. Detailed Statement of all remissions and refunds of the tolls or duties for the fiscal year
ending 31st March, 1915. Presented by Hon. Mr. Blondin, February 2. 1916.

Not printed.

66. Return to an Order of the House of the 8th March, 1915, for a return showing the quantity
of Oliver equipments purchased since 1st August, 1914, the persons from whom they
were purchased, the price paid to each contractor, and the dates of iheir delivery. Also
a copy of all complaints received from any quarter in regard to the equipment, and of
any action, departmental or otherwise, taken in regard to the same. Presented 3rd
February, 1916.

—

Mr. Macdonald Not printed.

6T. Return to an Order of the House of the 1st March, 1915, for a return showing the amount
of dredging done in the county of Inverness since 1S96, up to the present; where such
dredging was done, the quantity of dredging done in each place, and dales on which
such dredging was done, also the cost in each case of such dredging. Presented Feb-
ruary 3, 1916.

—

Mr. Chisholm (Inverness) Not printed.

68. Return to an Order of the House of the ITth March, 1915, for a copy of all reports, corre-
spondence and other communications between the Department of Customs and Augusta
Desjardins, of St. Denis de Kamouraska, since his appointment as a preventive ofl^icer

of that Department. Presented by Hon. Mr. Reid, February 3, 1916.

—

Mr. Lapointe
(Kamouraska) Not printed.

69. A detailed statement of all bonds or securities registered in the Department of the Secre-
tary of State of Canada, since last return (15th February, 1915) submitted to the Par-
liament of Canada under Section 32 of Chaper 19 of the Revised Statutes of Canada,
1906. Presented by Hon. Mr. Blondin, February 3, 1916 : ..Not printed.

70. Annual return respecting Trade Unions under Chapter 125, R.S.C., 1906. Presented by
Hon. Mr. Blondin, February 3, 1916 Not printed.

71. Return to an Order of the House of the 22nd March, 1915, for a copy of all letters,

despatches, correspondence, petitions, recommendations, tenders, etc., relating to the
purchase of the land for the Quarantine de Lt'vis. Presented February 3, 1916.

—

Mr.
Bourassa Not printed.
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CONTENTS OF VOLUME 2S—Continued.

72. Certified copy of a report of the Committee of the Privy Counodl, approved by His Royal
Highness the Governor General on the 7th February, 1916. appointing Robert A. Pnngle,

of the city of Ottawa, one of HLs Majesty's counsel learned in the law, and His Honour
D. B. MacTavish, Judge of the County Court for the County of Carleton, a Commission,

under the Inquiries Act, to conduct an inquiry into and concerning the origin of the

recent disastrous fire which destroyed the Tarliament Buildings at Ottawa. Presented

by Sir Robert Borden. February 7, 1916 Not printed.

72o. Report of the Royal Comm'ssion appointed to inquire into the origin of the fire which
destroyed the Central Parliament Building at Ottawa, on Thursday, 3rd February, 1916.

Also copy of evidence taken before the Royal Commission appointed to inquire into the

origin of the fire which destroyed the Central Parliament Building at Ottawa, on Thurs-

day, 3rd February, 1916. Presented by Hon. Mr. Rogers, May 16, 1915.
Printed for sessional papers only.

73. Copy of Order in Council, No. P.C. 162, dated 29th January, 1916,—Establishment of the

rank of wireless operator in the Royal Naval Canadian Volunteer Reserve and regula-

,
tions for the proper government thereof. Presented by Hon. Mr. Hazen, February 7,

1916 Not printed.

74. Copy of Orders in Council, No. P.C. 183, dated 31st January, 1916,—Regulations govern-

ing the payment of allowance to officers of the Royal Canadian Naval Service acting

as interpreters. Presented by Hon. Mr. Hazen, February 7, 1916 Not printed.

74a. Copy of Order in Council No. P.C. 54/601. dated 16th March, 1916, authorizing payment
of messing allowance to Royal Na>val Reserve Officers. Presented by Hon. Mr. Hazen.
March 29, 1916 Not printed.

75. Communication from the Acting High Commissioner for Canada in London, Sir George
Perley, enclosing a report on the Canadian Hospital at Dinard by Dr. R.iUie- ' • ^aty.

Chief Surgeon at the said hospital. Presented by Sir Robert Borden, Feb. . ., 1916.

Printed for sessional papers only.

76. A communication from the Right Honourable A. Bonar Law, Colonial Secretary, to His
Royal Highness the Governor General, enclosing a copy of the Imperial Parliamentary
Debates (House of Commons, 10th January) on a resolution which was adopted by that

House, as follows T
—" That with a view to increasing the power of the Allies in the

pro.?ecution of the war. His Majesty's Government should enter into immediate con-

sultation with the Govetnments of the Dominions in order with their aid to bring the

whole economic strengrth of the Empire into co-operation with our Allies in a policy

directed against the enemy." Presented by Sir Robert Borden, February 7, 1916.

Printed for distribution and sessional papers.

77. Correspondence between the Canadian Manufacturers' Association and the Prime Minister,
1914-1915. Presented by Sir Robert Borden, February 7, 1916 Not printed.

78. Correspondence between the International Nickel Company and the Prime Minister. Pre-
sented by Sir Robert Borden, February 7, 1916 ^ Not printed.

79. Return to an Order of the House of the 7th February, 1916, for a copy of all correspond-
ence and reports on the claims of Sealers of British Columbia under the last treaty with
the American Republic. Presented February 9, 1916.

Priiited for sessional papers only.

80. Certified copy of a report of the Committee of the Privy Council, approved by His Royal
Highness the Governor General on the 15th April, 1915, giving authority for the renewal,
from the 31st March, 1916, of the agreement between the Dominion Government and
the Province of Alberta for the service of the Royal Northwest Mounted Police in that
province. Presented by Sir Robert Borden, February 10, 1916.

Printed for sessional papers only.

81. Certified copy of a report of the Committee of the Privy Council, approved by His RoyaJ
Highness the Governor General on the 21st May. 1915, giving authority for the renewal,
from the 31st March, 1916, of the agreement between the Dominion Government and the
province of Saskatchewan, for the services of the Royal Northwest Mounted Police in

that province. Presented by Sir Robert Borden, February 10, 1916.
Printed for sessional papers only.

82. Return to an Order of the House of the 8th February, 1916, for a copy of all letters, papers,
and other documents relating to the application of Wasyl Pinianski for the patent of
the southwest quarter section 5, township 25, range 4, we^t second principal meridian.
Office File No. 1752484. Presented February 16, 1916.

—

Mr. MacNutt Not printed.
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83. Return to an Order of the House of the 3rd February, 1916, for a copy of all affidavits,
letters, telegrams and other correspondence during the years 1914 and 1915 in refer-
ence to the S.E. 7-1-13 west 2nd meridian, now the 160-acre homestead of Frank Stru-
bell, between the Department of the Interior or the Minister, or any officer of the
Department and the Land Office at Weyburn and Estevan, and with all parties who
endeavoured to secure or assisted in securing homestead entry for the said land. Pre-
sented February 16, 1916.

—

Mr. Turriff Not printed.

84. Report of the Board of Inquiry appointed to make an investigation into the increase in the
cost of living in Canada and the causes which have occasioned or contributed to such
result. Presented by February 16, 1916 Printed for distribution.

84:0- Synopsis of exhibit by the Statistical Branch, Department of Labour, laid before the Board
of Inquiry into the Cost of Living, 1915. Presented by Sir Robert Borden, February
29, 1916 Printed for distribution.

85. Report of delegation representing the Government of Canada at the Ninth Annual Con-
gress held under the aus. ices of the World's Purity Federation at San Francisco, July
18-24, 1915. Presented by Sir Robert Borden, February 16, 1916 Not printed.

86. Return to an Address to His Royal Highness the Governor General, of the 7th February,
1916, for a copy of all Orders in Council, letters and correspondence which led to the
convening of the conference of local governments which took place in Ottawa during
the month of October last ; together with all the proceedings and resolutions of the said
conference. Presented February 17, 1916.

—

Sir Wilfrid Laurier Not printed.

87. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-
grams and other documents relating to the purchase by the Government of the several
parcels of land now comprised in the Experimental Farm at Rosthern, Saskatchewan.
Presented February 22, 1916.—Jlfr. McCraney Not printed.

88. Return' iti"an Ord:r of the House, of the 7th February, 1916, for a return showing the
names and post office addresses of all applicants for bounty under the Deep Sea Fish-
eries Act, from the districts of Ecum Secum, Marie Joseph, Spanish Ship Bay, and L;s-
conibe, co-inty of Guysborough, N.S., for the years 1912, 1913, 1914 and 1915, distin-
guishing between applications that have been accepted and the bounty paid, and those
that have baen rejected, and also the reasons for such rejections, if any. Presented
February 22, 1916.

—

Mr. Sinclair Not printed.

89. Return to an Order of the House of the 3rd February, 1916, for a return showing the
f I actional areas of homestead lands, or otherwise, in the province of Saskatchewan,
sold in the year 1915, the name of the purchaser, and the price paid in each case. Pre-
sented February 22, 1916.

—

Mr. Martin (Regina) Not printed.

90. Return to an Order of the House, of the 7th February, 1916, for a return showing a copy
of the pro.=pe'tus. rates of inte-est, the effective interest, the net yield, commission
charges, printing charges and other charges, in connection with the Government
Domestic Loan of cjie hundred million dollars, and also in connection with the loan of
forty-five millicn dollars made at New York in 1915. Presented February 22, 1916.

—

Mr. Maclean (Halifax) Not printed

91. Return to an Order of the House of the 7th February, 1916, for a return showing the
number of subscribers in the Government Domestic Loan of one hundred million dollars
which were in the sum of $1,000 or under, and the number of other subscriptions in
multir-les of ?1.000. Presented February 22, 1916.

—

Mr. Maclean (Halifax).
Not printed.

92. Return to an Orfer of the House of the 8th March, 1915, for a return showing:—1. From
how many firms or private Individuals the Government, or any Department of the
Gover.nment. has ordered trousers, breeches, and pantaloons since the 1st of July, 1914?

-2. The names of these firms? 3. How many trousers, breeches and pantaloons have
b^en ordered from each firm? 4. How many each firm has delivered up to date? 5.

How many each firm has yet to deliver? 6. The price each firm is receiving for these
trousers, breeches and pantaloons. Presented February 24, 1916.

—

Mr. Chishohn
(Inverness) Not printed.

93. Return to an Order of the House of the 8th March, 1915, for a return showing the number
of appointmMTts to the Inside Service and to the Outside Service since October, 1911, of
persons resident in the county of Wright, the number of dismissals fron- the service
since October. 1911; the number of re.'-Mgnations from the service since above date;
with the names of parties at whose request such resignations, if any, were tendered.
Presented February 24, 1916.

—

Mr. Devlin Not printed.
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94. Return to an Order of the House of the 8th April, 1915, for a return showing:—1. The
names of the persons who have successfully passed the Civil Service examination in the
province of Quebec since the establishment of the Civil Service Commission. 2. The
number of such persons who have been called upon to enter the Civil Service. 3. The
number in each grade of those who have pased such examinations with success. Pre-
sented February 24, 1916.

—

Mr. Boulay Not printed.

95. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
papers and telegrams in any way referring to the application of Aenas McKinnon, of
Iron Mines, Inverness County, for the Fenian Raid Veteran Bounty. Presented February
24, 1916.

—

Mr. Chisholm (.Inverness) Not printed.

95a. Return to an Order of the House of the 14th February, 1916, for a copy of all telegrams,
letters, petitions and documents of any kind, referring in any way to the application of

Anes or Angus McKinnon, of Iron Mines or Orangedale, Inverness County, for the
Fenian Raid Bounty. Presented March 3, 1916.

—

Mr. Chisholm (Inverness).
Not printed.

96. Return to an Order of the House of the 15th March, 1915, for a copy of the claim of

Captain Stephen Paul, owner of the steamer Rhoda, for the destruction of his ship, as a
wreckage, by the Department of Marine, and of all correspondence with regard to the
same. Presented February 24, 1916.

—

Sir Wilfrid Laurier Not printed.

97. Return to an Order of the House of the 29th March, 1915, for a. copy of all letters and
telegrams, or any other written communications which passed between the Minister of
Railways and Canals and J. C. Douglas, Esq., M.P.P., of Glace Bay, Nova Scotia,

between the 1st of January and the last of December, 1914, and of all letters and tele-

grams between the Minister of Customs and Public Works, and the Postmaster General,
and the said J. C. Douglas during the above period, in respect to the dismissal, appoint-
ment or restoration to office Of Government officials. Presented February 24, 1916.

—

Mr. McK€nsie Not printed.

98. Return to an Order of the House of the 3rd February, 1916, for a copy of all reports upon
the depths of water in the different locks in the East River of Pictou, improvements, and
of all correspondence and recommendations in regard to changes on the plans therefor.

Presented February 24, 1916.

—

Mr. Macdonald Not printed.

98«. Supplementary return to an Order of the House of the 3rd February, 1916, for a copy of

all reports upon the deptlxs of water in the different locks in the East River of Pictou,
improvements, and of all correspondence and recommendations in regard to changes on
the plans therefor. Presented March 13, 1916.

—

Mr. Macdonald Not printed.

99. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-

grams, petitions and other papers relative to the granting of a Conciliation Board to

the employees of the Acadia Coal Company, in the county of Pictou, in the autumn of

1915. Presented February 24, 1916.

—

Mr. Macdonald Not printed.

100. Return to an Order of the House of the 1st .March, 1915, for a return showing the number
of miles of telegraph lines, and the locations, erected in the county of Inverness, each
year since 1896, to the present day, with the cost of each line. Presented February 24,

1916.

—

Mr. Chisholm (Inverness) ^ot printed.

101. Return to an Order of the House of the 3rd February, 1916, for a copy of all tenders,
letters, telegrams and contracts relative to a mail contract from Noel to Maitland, in

the county of Hants, and relative to the warding of the same under contract. Presented
February 24, 1916.

—

Mr. Macdonald Not printed.

102. Return to an Order of the House of the 22nd March, 1915, for a copy of the petition
addressed to the Post Office Department for the establishment of the rural mail delivery
route in the county of Shefford, known as Warden No. 1, and of all letters, telegrams
reports and other communications connected therewith. Presented February 24, 1916.

—

Mr. Boivin Not printed.

103. Return to an Order of the House of the 9th February, 1916, for a return showing the
different rural mail routes in the Strathcona constituency, their location and date of
establishment, and all rural routes under consideration at the present time. Presented
February 24, 1916.

—

Mr. Douglas Not printed.

103o- Return to an Order of the House of the 16th February, 1916, for a return showing the
location of all rural mail routes tn the present constituency of Strathcona, the date of
their inception, and the location of routes at present under consideration. Presented
February 24, 1916.

—

Mr. Douglas Not printed.

104. Return to an Order of the House of the 25th March, 1915, for a copy oi all Utters, papers,
petitions, reports and other documents relating to the establishmnnL of a rural mail
delivery route, for the purpose of giving postal service to the districts of Hodson and
Toney Mills, county of Pictou. Presented February 24, 1916.

—

Mr. Macdonald.
Not printed.
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105. Return to an Order of the House of the 3rd February, 1916, for a copy of all correspond-
ence, letters, telegrams and memorials received by the Honourable Postmaster General
or the Rig-ht Hon. Sir Robert L. Borden, since January 1, 1912, relating to the contract
for carrying the mail across Lemon Ferry, in the county of Richmona, N.S., and also of

all replies thereto. Presented February 24, 1916.

—

Mr. Kyte Not printed.

106. Return to an Order of the House of the 7th February, 1916. for a return showing how
many rural mail delivery routes have been opened during the last fiscal year, in what
counties, and at what cost in each county. Presented February 24, 1916.

—

Mr. Lemieu-x.
Not printed.

107. Return to an Order of the House of the 7th February, 1916, for a copy of all correspond-
ence between the Department of Marine and Fineries, or any department of Govern-
m-ent, and the Pilot Commissioners of the harbour and district of St. Anns, in the county
of Victoria, during the years 1914 and 1915, in respect to the removal or dismissal of

Daniel Buchanan frcm the office of pilot of said harbour or district Presented February
24,1916.

—

Mr. McEenzie Not printed.

108. Return to an Order of the House of the 5th April, 1915, for a copy of all documents,
letters, correspondence, messages, reports, etc., relating to the calls for tenders for the
carrying of the mails between the post office at St. Frangais de Montmagny and the
Intercolonial Station during the years 1914 and 1915, as well as a ropy of the tenders
that have been sent in relating to the said mail service. Presented February 24, 1916.

—

Mr. Lapoint^ {Kamouraska) Not printed.

i09. Return to an Order of the House of the 3rd February, 1916, for a copy of all correspond-
ence, memorials, letters and telegrams received by the Honourable Postmaster General
or the Right Hon. Sir Robert L. Borden, in 1915, relating to the contract for carrying
the mails between Roberta, in the county of Richmond, and West Bay, in the county
of Inverness, N.S.. and also of all replies thereto. Presented February 24, 1916.

—

Mr.
Kyte Not printed.

110. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,

tenders, advertisements, posters, telegrams,' and of all other documents iu connection
with the letting of the contract for conveying the mails between Medicine Hat and
Eagle Butte, in the constituency of Medicine Hat, Alberta. Presented February 24,

1916.

—

Mr. Buchanan Not printed.

111. Return to an address to His Royal Highness the Governor General, of the 7th February,
191'5, for a copy of all correspondence, evidence, official reports, memoranda and Orders
in Council, in connection with an investigation or inquiry into the conduct of any
officials of the customs service at the Port of Halifax, N.S., In the latter part of 1915,
by Mr. Busby, Inspector of Customs. Presented February 25, 1916.

—

Mr. Maclean
{Halifax) Not printed.

112. Return to an Order of the House of the 7th February, 1916, for a return showing the
total amount of duties rebated to importers during the present fiscal j-ear up to Decem-
b3r 31, 1915, with the particulars thereof. Presented February 25, 1916.

—

Mr. Maclean
{Halifax) Not printed.

113. Return to an address to His Royal Highness the Governor General, of the 7th February,
1916, for a copy of all correspondence, inquiries, evidence, reports by departmental
officials or Orders in Council, relative to the dismissal of Clifford G. Brander of the
Customs Preventive Service at Halifax, N.S. Presented February 25, 1916.

—

Mr. Mac-
lean {Halifax) Not printed.

114. Return to an Order of the House of the 7th February, 1916. for a copy of all correspond-
ence, telegrams, or other communications between the officers of the customs at North
Sydney, N.S., or any of them, and thfe Department of Customs, in respect to the renting
of a room or rooms for the purposes of the said department at North Sydney. Pre-
sented February 25, 1916.

—

Mr. Mackenzie {Halifax) Not printed.

115. Return to an Order of the House of the 7th February, 1916, for a return showing the
revenue collected during the present fiscal year up to 31st December, 1915, from the
importation of the following classes of dutiable articles, and under the divisions of
General Tariff, Preferential Tariff, and .Surtax Tariff, together with the quantities and
values of such importations : iron ore, iron and steel and manufactures of iron and
steel ; cotton and cotton manufactures ; leather and manufactures of leather ; wool and
manufactures of wool ; coal, manganese ; zinc ; copper ; meats ; eggs and butter.

Where any of the above items are numerously subdivided in the customs return, the
principal items of imports as to quantity, value and revenue need only be given. Pre-
sented February 25, 1916.

—

Mr. Maclean {Halifax) Not printed.

116. Return to an address to His Royal Highness the Governor General, of the 7th February,
1916, for a copy of all correspondence, evidence, reports, memoranda and Orders in
Council relative to the dismi.<^sal of Charles McCarthy from the customs service at the
Port of Halifax, and in respect to his restoration to office. Presented February 25, 1916.—Afr. Maclean {Halifax) Not printed.
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117. Return to an address to His Royal Highness the Governor General of the 7th February,
1916, for a copy of all evidence, reports, memoranda or Orders in Council, relative to

the retirement or dismissal from the customs service at the Port of Halifax, of A. J.

Crosby, Thomas Lynch and J. B. Naylor. Presented February 25, 1916.

—

Mr. Maclean
(Halifax) Not printed.

118. Return to an Order of the House of the 9th February, 1916, for a copy of all correspond-
ence and reports relating to the closing of the Customs Preventive Station at Vicars,
Quebec ; the opening of Customs House Office or Preventive Station at Frontier, Quebec,
county of Huntingdon, and subsequent protest against the closing of the office at Vicars.
Also for a return showing reports since 1912 of inspectors and collector as to the admin-
istration and ability of Preventive Officer of Customs John W. Curran, recently dis-

missed, at Vicars, Quebec. Presented February 25, 1916.

—

Mr. Maclean (Halifax).
Not printed.

119. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,

telegrams and other documents, including tenders, relating to the establishment of a
rural mail route between Pictou and Wtst River, in the county of Pictou. Presented
February 25, 1916.

—

Mr. Macdonald. . i Not printed.

120. Return to an Order of the House of the 14th Ferbuary, 1916, for a return showing the
different rural mail routes in the constituency of Qu'Appelle, their location and date of

establishment, and all rural mail routes now being established or under consideration
at the present time in the same constituency. Presented February 25, 1916.

—

Mr.
Thomson (Qu'Appelle) Not printed.

121. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
letters, messages, correspondence and reports concerning the contract for carrying the
mails between the post office at Saint Jean, P.Q., .and the railway stations of the Can-
adian Pacific Railway Company, the Grand Trunk Railway Company and the Vermont
Central Railroad Company since and during the year 1911. Presented February 25,

1916.—iW?-. Demers Not printed.

122. Return to an Order of the House of Ihe 3rd Februai'y. 1916, for a copy of all letters, tele-

grams and other documents, including tenders, relating to the establishment of the
rural mail route from Eureka to Sunnybrae and return, in the county of Pictou. Pre-
sented February 25, 1916.

—

Mr. Macdonell Not printed.

123. Return to an Order of the House of the 16th February, 1916, for a copy of all telegrams,
letters, petitions, and of all documents of all kinds, in any way referring to the award-
ing of the contract for carrying the mail to Upper Margaree Post Office and Gillies Post
Office. Presented February 25, 1916.

—

Mr. Chisholm (Inverness) Not printed.

124. Return to an Order of the House of the 16th February, 1916, for a copy of all telegrams,
letters, petitions, and of all documents of all kinds in any way referring to the award-
ing of the contract for carrying the mail to Margaree Harbour and Cheticamp. Pre-
sented February 25, 1916.

—

Mr. Chisholm (Inverness) Not printed.

12.5. Return to an Order of the House of the 8th March, 1915, for a return showing the
amounts of money expended, in construction work or repairs, apart from salaries paid
to peimanent or yearly officials or employees in the Departments of Public Works, Rail-
ways and Canals, Militia and Defence, Marine and Fisheries, and Agriculture, within
the county of Cumljeiland, during the fiscal years 1S96 to 1911, both inclusive, together
with the particular luiipose of each expenditure, and where expended. Presented Feb-
ruary 2S, 1916.— Mr. Rhodes Not printed.

126. Revenues of Canada for years 190'9-10-11, also amounts voted for agriculture in years
1909-10-11.— (Senate) Not printed.

127. Return to an Order of the House of the 3rd February, 1916, for a copy of the investi-
gation held on the loss of a 'horse belonging to Louis de Gonzague Belzile, of Amqui,
county of Matane, during the year 1915. Presented March 1, 1916.

—

Mr. Boulay.
Not printed.

128. Return to an Order of the House of the 3rd February, 1916, for a copy of the report of
the investigation held in the case of Messrs. Nazaire Morin and Napoleon Hubert, of
Ste. Florence, county of Matane, bearing the number 100S3 of the records of Mr. Alward,
of Moncton. Presented March 1. 1916.

—

Mr. Boulay Not printed.

129. Return to an Order of the House of the 3rd February, 1916, for a copy of the report of
the investigation held in connection with the burning of the barn of George Layoie, a
farmer at Bic, on the 23rd May, 1914. Presented March 1, 1916.

—

Mr. Boulay.
Not printed.

130. Return to an Order of the House of the 3rd February, 1916, for a copy of the investiga-
tion held from 1911 to 1913 concerning the loss of a horse, at Lac au Saumon on the
Intercolonial Railway by J. S. Thfeberge. Presented March 1, 191C.

—

Mr. Boulay.
Not printed.
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131. Return to an Order of the House of the 7th February, 1916, for a copy of all letters, tele-
- grams, evidence of witnesses at the investigation, and reports thereon, in relation to

the claim of Alexandre D. Doucet, of Beresford, N.B., for cattle killed on the Inter-
co'onial Railroad on May 25, 1915. Presented March 1, 1916.

—

Mr. Turgeon.
Not printed.

132. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,
telegrams, correspondence and agreements between the Department of Railways and
Canals, and any official thereof, including the officials of the Intercolonial Railway,
regarding the instal'ation of the McQueen Siding, so-called, at Shediac, in the province
of New Brunswick, and the subsequent removal thereof. Presented March 1, 1916.

—

Mr. Carvell Not printed.

132a. Supplementary Return to an Order of the House of the 3rd February, 1916, for a copy
of all letters, telegrams, correspondence and agreements between the Department of
Railways and Canals, and any official thereof, including the officials of the Intercolonial
Railway, regarding the installation of the McQueen Siding, so-called, at Shediac, in the
province of New Brunswick, and the subsequent removal thereof. Presented March 23,

1916.

—

Mr. Carvell Not printed.

133. Return to an Order of the House of the 7th February, 1916, for a return showing:—1.

The names, post office addresses, rate of wages and gross amount paid during the

year 1915, to all engineers and employees of every description, engaged in connection
with the survey of a branch line of the Intercolonial Railway in Guysborough County.
2. The gross expenditure in any way connected with the survey referred to in paragraph
one since October, 1911. Presented March 1, 1916.

—

Mr. Sinclair Not printed.

134. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
letters and pet.tions in the possession of the Railway Department relating to the dis-

missal of Wm. P. Aliils, Bridge and Building Master of District Number 4, Intercolonial
Railway ; and also a copy of all letters, telegrams, petitions and documents of all kinds
in the possession of the Government either in Ottawa or at Moncton, relating in any
way to the application of said Wm. P. Mills for an investigation into the causes which
led to his dismissal. Presented March 1, 1916.—J/»\ Chisholm (Inverness).

Not printed.

135. Return to an Order of the House of the 7th February, 1916, for a return showing the
names and salaries of all the officials, assistants and clerks employed in the Intercolonial
Railway offices in Moncton, including the assistant superintendent's office, dispatcher's
office, station and freight house, the names and salaries of the foremen employed in

each of the shops, and also the names of all officials, clerks, engine drivers and con-
ductors who have been retired and placed on the pension list since the first of January,
1915, with the amount of the annual retiring allowance to each. Presented March 1,

1916.—il/7-. Copp Not printed.

136. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,

papers, evidence, reports and all other documents relating to the investigation into cer-

tain alleged irregularities in the weighing of freight On the Intercolonial Railway at
Stellarton and New Glasgow in 1914 and 1915, and the dismissal of Arthur McLean in

connection therewith. Presented March 1, 1916.

—

Mr. Macdonald Not printed.

137. Return to an Order of the House of 3rd February, 1916, for a copy of all telegrams.
letters and other documents in connection with repairs to wharf at Shag Harbour, Shel-
burne County, N.S., during the years 1915 and 1916. Presented March 1, 1916.

—

Mr.
Law .- ; Not piinted.

138. Return to an Order of the Hou.'^e of the 7th February, 1916, for a copy of all letters, tele-

grams and other papers or documents in the possession of the Department of Public
Works relating to a request made by the Nova Scotia Historical Society for permission
to place a memorial tablet commemorating the late Reverend Dr. James MacGregor, on
the post office building. New Glasgow, N.S. Presented March 1, 1916.

—

Mr. Sinclair.

139. Return to an Order of the House of the 8th February, 1916, for a return showing:—1.

Who had the contract or contracts for supplies, meats and other provisions required for
the dredges of the Department of Public Works, working in the East River of Pictou
or elsewhere in Pictou County, during the years 1914 and 1915, respectively. 2.

Amounts paid respectively to each of said tenderers. Presented March 1, 1916.

—

Mr.
Macdonald Not printed.

140. Return to an Order of the House of the 7th February, 1916, for a return showing all

sums of money e.xpended during the present fiscal year to December 31, 1915, by the
Department of Public Works, respectively, for public buildings, harbours and rivers,

roads and bridges, telegraph and telephone lines, dredging, and for miscellaneous pur-
poses, chargeable to income, showing said expenditure under the above headings and
by provinces. Presented Marcla 1, 1916.—J/»\ Maclean {Ualifax) Not printed.
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141. Return to an Order of the House of the 7th February, 1916, for a return of all sums ol

money expended, respectively, during the present fiscal year by the Department of

Public "Works, chargeable to capital account, for public buildings and liarbours and
rivers, by provinces, designating in detail the purposes of such expenditure. Presented
March 1, 1916.

—

Mr. Maclean (.Halifax) Not printed.

142. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-

grams and other documents in connection with the purchase of a site for the post office

building at Bear River, N.S. Presented March 1, 1916.

—

Mr. Laiu Not printed.

143. Return to an Order of the House of 7th February, 1916, for a copy of all letters, papers,

telegrams, pay-sheets, pay-rolls, receipts and documents of all kinds whatsoever in con-

nection with the extension or repairs on the public breakwater at Port Morien, in South
Cape Breton, during 1915. Presented March 1, 1916.

—

Mr. Carroll Not printed.

144. Return to an Order of the House of 16th February, 1916, for a copy of all letters, tele-

grams and correspondence between the Department of Marine and Fisheries, or any
official thereof, and any person or persons in reference to the proposed retirement from
office of the present keeper of the lighthouse at Cape Jourmain, in the county of West-
morland. Presented March 1, 1916.

—

Mr. Copp Not printed.

145. Return to an Order of the House of 7th February, 1916, for a copy of all correspondence
between the Department of Militia and Defence or any of its branches, and the Depart-
ment of Agriculture, in reference to the using of the immigration or quarantine build-

ings at McNab's Island and Lawlor's Island, Halifax, N.S., for military purposes, and
particularly for their use by the 63rd Regiment, Overseas Contingent. Presented March
1, 1916.-

—

Mr. Maclean {Halifax) Not printed.

146. Return to an Order of the House of 7th February, 1916, for a return showing the names
of all medical officers appointed and employed for immigration or quarantine purposes
at Halfax, St. John, Quebec, Montreal, Toronto, Winnipeg, Regina, Calgary, Edmonton,
Vancouver and Victoria, together with the date of appointment of each, their salary, and
in each' case designating whether they or any of them are still in the service of the
Government, and when not, the date when the service ceased. Presented March 1, 1916.—Mr. Maclean (Halifax) Not pj-inted.

147. Return to an Order of the House of the 3rd February, 1916, for a return showing:—1.

The names of the different tenderers for the carrying of the mails from the rural boxes
established in the counties of I'Assomption and Montcalm down to the present day. 2.

The figure of each of such contracts, and the name of the tenderer to whom each of

such contracts has been awarded, and for what eurii. 3. If any contracts were given
without tender. If so, to whom, and for what amount. Presented March 2, 1916.

—

Mr. Scijuin Not printed.

148. Return to an Order of the House of the 21st February, 1916, for a copy of all correspond-
ence and telegrams exchanged between the Labour Department and the workingmen at

Thetford Mines prior, during, or after the last strike in that vicinity, and of all other
papers relating thereto. Presented March 2, 1916.

—

Mr. Verville Not printed.

149. Fenian Raid Bounties—to whom paid in Queens County, N.S.— {Senate) . . . .Not printed.

150. Return to an Address to His Royal Hishness the Governor General, of the 3rd February,
1916, for a copy of all Orders in Council passed since 4th August, 1914, dealing with
mpmb:rs of the Canadian Expeditionary Forces in the following particulars: Pensions
to partially or totally disabled soldiers or their dependents ; money allowances or other
provision made for the support or care of partially or totally disabled returned soldiers

;

and pay allowances or other consideration to dependents of soldiers while on active ser-

vice, nnd after their return from active service, because of disablement from any cause.

Presented March 3, 1916.

—

Mr. Oliver Printed for sessional papers only.

151. Return to an Order of the House of the 3rd February, 1916, for a return showing the
names of all medical oIRcers employed and designated in the years 1914 and 1915, in

the examination of recruits in tlie county of Pictou, and of any changes in the list of

said officers in said period. Presented March 3, 1916.

—

Mr. Macdonald. . ..Not printed.

152. Return to an Order of the House of the 4th March, 1915, for a return showing the names
and addresses of all persons in Annapolis and Digby Counties, Nova Scotia, to whom
the bounty under the Fenian Raid Volunteer Bounty Act has been paid ; the names and
addresses of all persons from said counties whose applications have been rejected ; and
the names and addiesses of all applicants from said counties whose applications have
not been disposed of. I'resented March 3, 1916.

—

Mr. Lata Not printed.

153. Return to an Order of the House of the 19th February, 1915, for a return showing the
names and addresses of all persons in South Cape Breton, Nova Scotia, who have been
paid Fenian Raid Bounty ; the names and addresses of all persons in South Cape Breton,
N.S., who have made application for said bounty and who have not yet received it.

Presented March 3, 1916.—ilir. Carroll Not printed.

22



6-7 George V. Alphabetical Index to Sessional Papers A. 1916

CONTENTS OF VOLUME 28—Continued.

154. Return to an Order of the House of the 1st March, 1915, for a return showing the names
and addresses of all persons who received bounty. Raid Bounty was paid in the county
of Halifax, N.S., to date. Presented March 3, 1916.

—

Mr. Maclean (Halifax).
Not printed.

155. Return to an Order of the House of the 31st March, 1915, for a copy of all appllcationa
received for Fenian Raid Bounty from residents of the county of Hants, N.S. ; also the
names of persons who have been paid the bounty and those who have been refused it

in said county ; with the reasons for refusal, and showing the number of applications
that have not yet been dealt with. Presented March 3, 1916.

—

Mr. Chisholm (/?w'er-
ness) Not printed.

156. Return to an Order of the House of the 22nd March, 1915, for a return showing tha
names and addresses of all persons who received bounty under the provisions of the
Fenian Raid Volunteer Bounty Act, in respect of services rendered in the county ol
Richmond, Nova Scotia ; and the names and addresses of all whose claims for bounty
have been rejected, and the reasons for rejecting the same. Presented March 3, 1916.

—

Mr. Kyte Not printed.

157. Return to an Order of the House of the 23rd February, 1916, for a return showing the
- names of all shell inspectors employed in and about the Nova Scotia Steel Company.

and the other factories producing shells at New Glasgow, in the county of Pictou. Pre-
sented March 3, 1916.

—

Mr. Macdonald Not printed.

158. Return to an Order of the House of the 16th February, 1916, for a list of the permanent
and other employees on the Soulanges Canal in 1910, with the salary of each of them;
also a list of the employees, permanent or otherwise, in 1915, and the salary of each ol
them. Presented March 3, 1916.

—

Mr. Boyer Not printed.

159. Unclaimed balances in the banks for patriotic purposes. Correspondence relating to.— {Senate) Not printed.

160. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-

grams and other documents in connection with repairs, upkeep and watchman's services
on patrol boat A, Captain Blackford, while laid up at Shelburne, N.S., during the month
of December, 1914, and subsequent months until ready for sea in 1915. Presented
March 6, 1916.

—

Mr. Law Not printed.

161. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-

grams and other documents in detail, showing expenses, mileage and disbursements ol

Joseph W. V. Wilson, of Barrington, N.S., as fishery guardian in Shelburne, N.S., dur-
ing year 1915. Presented March 6, 1916.

—

Mr. Law Not printed.

162. Return to an Address to His Royal Highness the Governor General, of the 3rd February,
1916, for a copy of all Orders in Council, letters, telegrams, reports and other documents
in connection with the commandeering of wheat about the 27th November, 1915, and in

connection with the disposal of such wheat. Presented March 6, 1916.

—

Mr. Knowles.
Not printed

162a- Supplementary Return to an Address to His Royal Higness the Governor General of the
3rd February, 1916, for a copy of all Orders in Council, letters, telegrams, reports and
other documents in connection with the commandeering of wheat about the 27th Novem-
ber, 1915, and in connection with the disposal of such wheat. Presented March 10,/

1916.

—

Mr. Knowles Not printed.

163. Return to an Order of the House of the 21st February, 1916, for a return showing the
different rural mail routes in the constituency of Regina, their location and date ol

establishment, and all rural routes under consideration at the present time in said con-
stituency. Presented March 7, 1916.

—

Mr. Martin (Regina) Not printed.

164. Return to an Order of the House of the 7th February, 1916, for a copy of all tenders,
offers, letters, telegrams, engineer's reports and other documents relating to the con-
struction of a breakwater or boat harbour at North Lake, Prince Edward Island. Pre-
sented March 7, 1916.

—

Mr. Hughes, (Kings, P.E.I.) Not printed.

165. Return to an Order of the House of the 23rd February, 1916, for a return showing tha
names of all persons who worked at the repairing of the wharf at Riviere Quelle during
the summer of 1915 with a statement of their occupations and the amounts paid to them,
respectively. Presented March 7, 1916.

—

Mr. Lapointe (Kamoit7-asku) . . ..Not printed.

166. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters.

telegrams and other documents relative to repairs on the Hanlover at Cape Negro, Sliel-

burne County, N.S., in 1915. Presented March 7, 1916.

—

Mr. Law Not printed.

167. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,

papers, pay-rolls, telegrams and correspondence in connection with the expenditure of,

and receipts and vouchers for moneys paid for, the building of a wharf or blocking at
the head of Belleville, Yarmouth County, N.S. Presented March 7, 1916.

—

Mr. Law.
Not printed.
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168. Return to an Order of the House of the 16th February, 1916, for a copy of all letters,

petitions, correspondence and telegrams, exchanged between the Government, its resident

enginer of the district, and all other persons concerning the construction of a bridge

between He Perrot and Ste. Ann de Bellevue, and He Perrot and Vaudreuil. Presented

March 7, 1916.

—

Mr. Boyer Not printed.

169. Return to an Order of the House of the 21st February, 1916, for a copy of all letters

and correspondence between A. Bellemare, Esq., M.P., and the Government, or any
member thereof, in connection with the construction of the post office at Louiseville.

Presented March 7, 1916.

—

Mr. Gauvreau Not printed.

170. Return to an Order of the House of the 21st February, 1916, for a return showing the

amounts spent for the furnishing of the office of the Hon. E. Patenaude, Minister of

Inland Revenue ; with a copy of all invoices. And also a statement of the amounts
spent for the furnishing of the office of the Hon. W. B. Nantel, when Minister of Inland
Revenue; with a copy of all invoices. Presented March 7, 1916.

—

Mr. Lanctot.
Not printed.

171. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
title deeds, papers, notarial deeds or private writings in connection with the sale, dona-
tion or transfer, by the estate of Alex. Fraser, of Rivi&re du Loup, to the Government
or the Railway Department, for the Intercolonial, the lot of land or part of the lot of

land, at the east of the Intercolonial bridge at Riviere du Loup, at a place called Gauv-
reau Yard ; also of all correspondence in this connection. Presented March 7, 1916.

—

Mr. Gauvreai(, Not printed.

172. Report of the Federal Plan Commission on a general plan for the cities of Ottawa and
Hull, 1915. Presented by Sir Robert Borden, March 10, 1916 Not printed.

173. Return to an Order of the House of the 3rd February, 1916, for copies of all telegrams,
letters, petitions, correspondence and other documents whatsoever relating to the post
office and the postmaster of the Parish of St. Esprit, in the county of Montcalm, from
October, 1911, to the present day. Presented March 10, 1916.

—

Mr. Seguin.
Not printed.

174. Return to an Order of the House of the 16th February, 1916, for a copy of all telegrams,
letters, petitions and documents of all kinds, in any way referring to the awarding of

the contract for carrying the mail from Inverness to Margaree Harbour. Presented
March 10, 1916.

—

Mr. Chishohn (.Inverness) Not pri7ited.

175. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters,

papers, telegrams and documents of all kinds whatsoever in connection with the tenders

and awarding of the contract for carrying the mails between the tram cars and the

post office at Glace Bay, South Cape Breton. Presented March 10, 1916.

—

Mr. Carroll.
Not printed.

176. Return to an Order of the House of the 7th February, 1916, for a copy of all papers,
memoranda, correspondence, reports, etc., in connection with the dismissal of John E.

Hallamore, as postmaster at Upper New Cornwall, Lunenburg County, N.S. Presented
March 10, 1916.

—

Mr. Maclean (Halifax) Not printed.

177. Return to an Order of the House of the 16th February, 1916, for a copy of all telegrams,

letters, petitions, and of all documents of all kinds in any way referring to the award-
ing of the contract for carrying the mail to Eastern Harbour and Pleasant Bay. Pre-
sented March 10, 1916.

—

Mr. Chishohn (Inverness) Not printed.

178. Return to an Order of the House of the 21st February, 1916, for a detailed statement of
all war ordeis obtained by the Dominion Steel Corporation of Sydney, Nova Scotia.

Presented March 10, 1916.

—

Mr. Lemieiuc iV^ot printed.

179. Return to an Order of the House of the 21st February, 1916, for a copy of the war orders
given to the Montreal Street Railway Company. Presented March 10. 1916.— Mr.
Fortier Not printed.

180. Report of the International Commission pertaining to the St. John river. Presented by
Hon. Mr. Rogers, March 10, 1916 Printed for sessional papers only.

181. Return to an Order of the House of the 21st February, 1916, for a detailed statement of
all the wrecks which have taken place on the St. Lawrence river from 1867 until 1916,
Inclusive. Presented March 13, 1916.

—

Mr. Lemieux Not printed.

182. Return to an Address to His Royal Highness the Governor General of the Srd Februarj',
1916, for a copy of all Orders in Council, letters, telegrams, reports and other documents
regarding the proposed public building in Prince Rupert for post office and other pur-
poses, and regarding the land proposed for such public building and the purchase of
such land. Presented March 13, 1916.

—

Mr. Knowles Not printed.
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183. Return to an Address to His Royal Highness the Governor General of the 7th February,
1916, for a copy of the Order in Council or departmental order dismissing Mr. Bayfield
from the position of Superintendent of Dredging in British Columbia ; and also a copy
of the Order in Council or departmental order appointing J. L. Nelson in his place. Pre-
sented March 13, 1916.

—

Mr. Pugsley Not printed.

184. Return to an Order of the House of the 23rd February, 1916, for a copy of all reports
and documents concerning the surveys made by the Federal Government during the
autumn of 1914 of Lake Matapedia and the river of the same name down to the village
of Amqui. Presented March 13, 1916.

—

Mr. Lapotnte (Kainouraska) . . . .Not printed.

185. Return to an Order of the House of the 13th March, 1916, -,r a copy of the pension list

in force in Canada for disabled soldiers and of all petitions, letters or otl'.er documents
relating to the amendment or readjustment of the same. Presented March 14, 1916.

—

Printed for distriiution and sessional papers.

186. Return to an Order of the House of the 16th February, 1916, for a copy of all letters,
petitions, correspondence and telegrams between the Government, the engineers; and all

other persons concerning the building of the post office at Rigaud ; also of the amounts
of money paid to divers persons for such building, furnishing, the land, the care of the
grounds and other works. Presented March 15, 1916.

—

Mr. Bayer Not printed.

187. Return to an Order of the House of the 6th March, 1916, for a return showing the
different rural mail routes in the constituency of Medicine Hat, with their location and
date of establishment ; and also all rural mail routes now being established or under
consideration at the present time in the same constituency. Presented Jilarch 15, 1916.—Mr. Buchanan Not printed.

187a. Return to an Order of the House of the 20th March, 1916, for a return showing:— 1. The
reason for the delay in the establishment of the rural mail routes, reported under con-
sideration, in the constituency of Medicine Hat.' 2. WTien these routes were first applied
for. 3. If the applications possessed the required number of signatures. 4. If tenders
have been in\'ited. If so, for what routes. 5. Why the lowest tenders were not
accepted, and the routes established. 6. If any tenders are being invited for these
routes. 7. If there is a likelihood of any of these routes being operated immediately.
Presented March 27, 1916.

—

Mr. Buchanan Not printed.

188. Return to an Order of the House of the 21st February, 1916, for a copy of all letters,

telegrams, investigations and reports relating to the dismissal of Joseph Fleming, con-
ductor Intercolonial Railway, and in regard to his reinstatement. Presented March IC,
1916.

—

Mr. Macdonald Not printed.

189. Return to an Order of the House of the ISth March, 1915, for a copy of all petitions,
telegrams, communications and other documents relating to the dismissal of Mr. Hubert
Paquin, postmaster of St. Gilbert de Portneuf. Presented March 16, 1916.—^l/?-. DeHsZe.

Not piinted.

190. Return to an Order of the House of the 16th February, 1916, for a copy of all letters,
petitions, correspondence and telegrams, exchanged between the Government, its Inquiry
Commissioner, Mr. G. H. Bergeron, and all other persons, concerning the inquiry, the
dismissal and replacing of the postmasters of the different post offices mentioned below

;

and of all correspondence relating to the appointments of the present postmasters who
replace the former ones, who had been either dismissed or replaced for one reason or
another :—St. Lazare Village, Vaudreuil Station, Pointe Fortune, Val des Eboulis, Mont
Oscar, St. Justine de Newton, Ste. Marthe. Presented March 16, 1916.

—

Mr. Boyer.
Not printed.

191. Dismissal of Mr. Chisholm, Inspector of Indian Agencies, Saskatchewan.— (Senate).
Not printed.

192. Return to an Order of the House of the 2Sth February, 1916, for a return showing:—1.

The narhes, rank and military qualifications of the officers on the Headquarters Staff of
the 1st, 2nd and 3rd Divisional Areas, including those on Staffs of Camps and Schools
of Instruction, on October 1, 1915. 2. The names of those of the above who on that
date had volunteered, taken the oath and been attested for overseas service. Presented
March 20, 1916.

—

Mr. Proulx Not printed.

193. Return to an Order of the House of the 21st February, 1916, for a return showing:—1.

How many persons have been employed by the Department of .Militia since the begin-
ning of the war in the examining, appraising or testing of materials, such as clothing,
harness, etc., purchased for military purposes. 2. How many of such employees are
practical trades people, experts, or otherwise experienced persons in the respective call-
ings connected with the various materials as purchased. Presented March 20, 1916.

—

Mr. Terville Not printed^
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194. Return to an Order of the House of the 6th March, 1916, for a copy of all telegrams,

letters, petitions and documents of all kinds referring in any way to the application of

Mrs. Flora Mclntyre, of River Dennis, Inverness County, N.S., for the Fenian Raid
Veteran Bounty of her late husband, Angus Mclntyre, late of River Dennis. Presented
March 20, 1916.

—

Mr. Chisholm (Inverness) Not printed.

195. Return to an Order of the House of the 13th March, 1916, for a return showing:—1. The
names, dates of appointment, post office addresses at time of appointment, and former
occupations of the censors employed by the Militia Department at Louisburg and North
Sydney, Nova Scotia. 2. The names of all the said censors who are also decoders, and
the names and addresses of all who are employed in the censorship service at the above
points. 3. The amount paid to each censor or decoder since the 4th of August, 1914, up
to the 1st February, 1916, or to any party or person in connection with the censorship
or decoding services at the above places. Presented March 20, 1916.

—

Mr. McKenie.
Not printed.

196. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-

grams, agreements and all other papers relative to the creation of a Board of Conciliation,

during the year 1915, under the Industrial Disputes Investigation Act in regard to the

employees of the Nova Scotia Steel Company, in the county of Pictou. Presented March
20, 1916.

—

Mr. Macdonald Not printed.

197. Return to an Order of the House of the 6th March, 1916, for a list of the employees in

the Dominion Police Force, with the salary of each of them. Presented March 20, 1916.
—Mr. Boulay Not printed.

198. Return showing:—1. Whether the Government have taken cognizance of the following

article published in the Montreal "Gazette" on November 1. 1915 :
—"Canadian Help

Comes from Sale of Gift Flour. Foodstuffs not Needed by the English Poor were Bought
for Belgian Relief.—Funds to Aid East Coast.—Hon. Walter Long Suggested to Cana-
dian Government that $750,000 be Allotted, and Latter Agreed.— (Special cable from
the "Gazette's" resident staff correspondent.)

"London, October 31,— ' Canada's aid to the east coast towns of England, which
are suffering through the war, is the subject of some misconception,' said Sir George
Perley to-day. In a statement in the Commons, Hon. Walter Long said- that the neces-

sary funds for a Government scheme of help for hotel and lodging house keepers had
been generously provided by the Canadian Government. This gave rise to the idea that

the Dominion was taking a new step, but the fact is that no money is coming from
Canada. Of the flour sent by Canada a year ago to relieve distress- in England, very
little was distributed, as poverty was in no way abnormal. Some 400,000 bags of this

flour were transferred to the American committee for Belgian relief, which purchased
them. The money paid for this flour being in the hands of the Local Government Board,
Hon. Walter Long, as President of the Board, suggested to Sir George Perley that this

misht be utilized for the relief of the east coast towns where the season had been
ruined owing to the lack of railway facilities and the disinclination of the public to visit

the east coast because of the possibility of German naval or aerial raids. Tlie Dominion
Government acquiesced in this proposal, and the sum of $750,000, part of the proceeds
of the sale of the flour, has now been allotted for this purpose. Canada'.s generosity

will therefore go to alleviate the distress of a large number of better-class people, who
are direct sufferers from the war, instead of the destitute poor, for whom it was intended,

but who, it develops, were not in need of it." 2. Whether the said article is accurate.

If not, in what respect it is inaccurate. Presented March 20, 1916.

—

Mr. Papincau.
Not printed.

198o. Return showing:—1. Whether the Government is aware that the following extract from
an article was published on the 12th January, 1915, in the Montreal "Gazette":—

-

" Distress Caused in England by War is Negligible.—Comparatively Small Portion

of Colonial Gifts Lsed for National Relief.—Much Went to Belgians.—War Oflice also

took Large Share.—Salvation Army has Scheme Requiring Canadian Co-operation.

—

(Special cable from the "Gazette's" resident staff correspondent.)

"London, January 11.—Very satisfactory evidence of the comparative absence in

England of any distress caused by the war is furnished by a report on the special work
of the Local Government Board arising out of the war, which was issued to-day as a
White Paper. The action by Noel Kershaw, dealing with the disposition of the gifts

from the Colonies, shows that only a small part of the goods allocated has been
required for relieving the distress of civilians.

"The following is the disposition of the 940,530 bags of flour received from Canada:
To the local committees for the relief of distress, 90,474 ; to the Belgian Refugees Com-
mittees, 1,691; transferred to the War Office, 99,760; further offer to the War Office,

300.000; to the Belgian Relief Commission, 443,886; sold, owing to damage, 4,719."

2. Who had charge of accepting delivery and the shipping of this flour. 3. Whether
the Government have any information of the shortage of 59,430 bags of flour, alleged in

said article. If not, what became of the flour that was short. I'resented March 20,

1916.

—

Mr. Papincau Not printed.
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199. Return to an Order of the House of the 6th March, 1916, for a return showing the amounts
contributed from the constituency of Medicine Hat for machine guns, and by whom
contributed or forwarded. Presented March 21, 1916.

—

Mr. Buchanan. . ..Not printed.

200. Return to an Order of the House of the 1.3th March, 1916, for a copy of all letters, peti-
tions, recommendations and other documents in the possession of the Post OfRce Depart-
ment relating to the appointment of the postmaster at "West Roachdale, Guysborough
County, Nova' Scotia, to take the place of J. H. McGuire, deceased. Presented March
21, 1916.

—

Mr. Sinclair Not printed.

201. Return to an Order of the House of the 2Sth February, 1916, for a return showing in
detail the payment or payments amounting to $647.50, paid to P. A. Stoddart, fishery
guardian, Shelburne County, N.S., during the year ending March 31, 1915. Presented
March 21, 1916.

—

Mr. Kyte Not printed.

202. Return to an Order of the House of the 2Sth February, 1916, for a copy of all correspond-
ence, letters, telegrams and documents of all kinds relating to the chartering of the
vessel Starling, by the Department of Marine and Fisheries. Presented March 21, 1916.
Mr. Kyte Not printed.

203. Return to an Order of the House of the 7th February, 1916, for a copy of all documents,
letters, messages, correspondence and reports concerning a conference between the
Minister of Agriculture and certain representatives of the Mennonite Church in or about
July, 1873. and referred to in a certain letter dated 23rd July, 1873, signed by P. M.
Lowe, Secretary of the Department of Agriculture, and addressed to Messrs. David
Klassen, Jacob Peters, Heinrich Wiebe and Cornelius Toews, delegates from Southern
Russia. Presented March 21, 1916.

—

Mr. McCraney . .Not printed.

204. Return to an Order of the House of the 13th March, 1916, for a copy of all letters, tele-
grams, petitions, memorials and other documents relating to the subsidizing by the Gov-
ernment of the construction of ships in British Columbia, or of ships when built ; or as
to the laying down or constructing or assisting in the construction in British Columbia
of twenty-five ships by the Government, or as to assisting by subsidies or otherwise in
the construction of ships in the Dominion. Presented March 23, 1916.

—

Mr. Macdonald.
Not printed.

205. Return to an Order of the House of the 13th March, 1916, for a copy of the affidavit o.t

David W. McLean, Windsor, N.S., to whom Warrant No. 25737 was issued for Fenian
Raid Bounty, and also a copy of all correspondence and other documents relating to the
payment of the same. Presented March 23, 1916.

—

Mr. Macdonald Not priiited.

206. Return to an Order of the House of the 9th March, 1916, for a return showing:—1. The
amount collected in wharfage on goods landed on Government wharves in the county
of Victoria, at Neils Harbour, Ingonish, Englishtown, South Gut, Baddeck, Little
Narrows, Nyaiga, and Big Bras d'Or. 2. The amount collected at each of the above
places, by whom, collected, and how much returned to the Government in each case.
Presented March 27, 1916.

—

Mr. McKensie Not printed.

207. Return to an Order of the House of the 20th March, 1916, for a return showing:—The
names of the 54 Canadian officers employed in the Canadian Pay and Record Office,
London, and amounts per month paid to each of them. Presented March 27, 1916.

—

Mr. Macdonald Not printed.

208. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-
grams, petitions, directions and other documents relative to the surveys for a railway
under the Railway Department, which have been carried on during the past summer,
at points east and west from Sunnybrae, in the county of Pictou. Presented jMarch 27,
1916.

—

Mr. Macdonald Not printed.

209. Return to an Order of the House of the 21st February, 1916, for a copy of all papers,
agreements, letters, telegrams and other documents relating to the proposal to purchase,
lease, or use of, the railway known as the Vale Railway, county of Pictou, and to the
operation of the same by the Railway Department. Presented March 27, 1916.

—

Mr.
Macdonald Not printed.

210. Return to an Order of the House of the 7th Feb:uary, 1916. for a return showing the
number and purpose of all commissions appointed by the Government since 1911, and
the cost of each, together with names of the various members of such commissions.
Presented March 27, 1916.

—

Mr. Pardee Not printed.

2^1. Return to an Order of the House of the 6th March, 1916, for a copy of all correspond-
ence, letters, telegrams and documents relating to the dismissal or resignation of Dr.
W. T. Patton from the service of the Veterinary Inspection Branch of the Department
of the Interior, and his re-appointment and his later dismissal or resignation. Pre-
sented March 27. 1916.

—

Mr. Buchanan Not printed.
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211a. Return to an Order of the House of the 3rd April, 1916, for a copy of all correspondence,
letters, telegrams and documents relating to the dismissal or resignation of Dr. W. T.

Patton, from the service of the Veterinary Inspection Branch of the Department of

Agriculture at Coutts, Alberta, and his re-appointment and later dismissal or resignation.

Presented May 10, 1916.^

—

Mr. Buchanan.^ Not printed.

212. Return to an Order of the House of the 28th February, 1916, for a copy of all accounts,

telegrams, letters, bills of costs and other documents relating to the case of J. P. Dionne
against the King, before the Exchequer Court, in which case Mr. Leo Bfirube was
attorney and Mr. E. H. Cimon was counsel, both being lawyers of Fraserville. Pre-

sented March 27, 1916.

—

Mr. Gauvreau Not printed

212a. Return to an Order of the House of the 5th April, 1916, for a copy of all telegrams and
letters from Leo Berube, lawyer, M.P.P., to the Minister of Justice, relating to the pro-

duction of the official and public documents asked for by C. A. Gauvreau, M.P., in the

case of J. P. Dionne vs. The King, and of any answers of the Minister of Justice to such
tc'cgrams and letters. Presented April 10, 1916.—1/r. Gauvreau Not printed

213. Return to an Address to His Royal Highness the Governor General, of the 7th February,
1916, for a copy of all correspondence with the Imperial authorities in connection with
the purchase of horses, and the prohibiting of the export of horses. Presented March
27, 1916.

—

Sir Wilfrid Laurier Not printed.

214. Return to an Order of the House of the 1st March, 1916, for a copy of all correspondence,
telegrams, reports and documents of all kinds relating to the visits of a fair wage
officer to New Glasgow, N.S., in connection with the schedule of wages of men employed
in works. making shells at that place. Presented March 28, 1916.

—

Mr. Macdonald.
Not printed.

215. Copy of Order in Council P.C. No. 634, dated 24th March, 1916, re the prohibition of the

exportation of certain goods including nickel, nickel ore and nickel matte, to certain

foreign ports. Presented by Sir Robert Borden, March 28, 191G.
Printed for sessional papers only.

216. Return to an Order of the House of the 6th March, 1916, for a copy of all correspond-

ence, accounts, vouchers, memoranda, etc., relating to the construction of a launch way
and boat house at Bear Cove Beach, Halifax County, N.S., and completed in 1914. Pre-

sented March 29, 1916.

—

Mr. Maclean (Halifax) Not pi-inted.

217. Return to an Order of the House of the 6Lh March, 1916, for a detailed statement of the

expenditure last year at McNair's Cpve, Nova Scotia, giving the names of the workmen,
the number thus employed, the amount paid to each ; also the amount paid for supplies

and material, and the names of the persons to whom the same was paid. Presented
March 29, 1916.

—

Mr. Ohisholm {Antigonish) Not printed.

218. Return to an Order of the House of the 6lh March, 1916, for a copy of all correspond-
ence, accounts, vouchers, receipts, etc., in connection with the construction of a wharf
at Shad Bay, Halifax County, N.S., in 1914 and 1915. Presented March 29, 1916.

—

Mr. Maclean (Halifax) Not printed.

219. Return to an Order of the House of the 16th March, 1916, for a return showing:—1.

Whether the Government has received any complaints as to the manner of supplying
clothing to the Royal Military College, or as to its fit, workmanship or materials
employed, or as to any delay in furnishing the cadets with clothing. 2. If so, from
whom such complaints have been received. 3. On what r,TOunds. 4. What form the
complaint was in. 5. The nature of the complaint. 6. If the Government is aware
as to whether or not there has been dissatisfaction as to the fit, workn.anship and
materials employed, or as to any delay in furnishing the cadets with clothing. 7. If it

• is true, as alleged, that the late Commandant of the Royal Military College, Colonel
Crowe, before he left, recommended a change of system for the supply of clothing, and
outlined the features of such a system. 8. If so, the details of the plan suggested. 9.

To what extent the plan suggested by Colonel Crowe was adopted. If not adopted, why
not. 10. Whether the present Commandant of the Royal Military College made any
suggestions as to a change in the system of supplying clothing to the cadets. 11. If

so, the changes which he suggested. Presented March 30, 1916.

—

Mr. Carvcll.
Not printed.

220. Escape of alien enemies from detention camps at Amherst, N.S.— (Senate) . .Not printed,

221. Return to an Order of the House of the 21st February, 1916, for a copy of all letters,

petitions, papers, telegrams, tenders and other documents relating to the establishment
of a rural mail route from Alma, through Sylvester and Loch Broom, and as to the
closing of the post offices at Sylvester and Loch Broom. Presented March 31, 1916.

—

Mr. Macdonald Not printed.
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222. Return to an Order of the House of the 3rd February, 1916, for a copy of all petitions,
letters, papers, telegrams, tenders and other documents relating to the establishment of
rural mail route from Scotsburn to North Scotsburn, Rogers Hill and Hardwood Hill,
and as to the closing of any post ofRces on said route. Presented March 31, 1916.

—

Mr. Alacdonald Not printed.

223. Return to an Order of the House of the 9th February, 1916, for a copy of all documents,
letters, messages, correspondence, reports, etc., regarding the cancellation of the subsidy
contract to the Compagnie de Navigation Trans-St. Laurent, and the granting of a like
contract to another coinpany, for service between Riviere du Loup, Tadoussac and other
ports on the north shore, including all correspondence exchangevd between the Depart-
ment of Trade and Commerce, 'the Post Office Department, or the ministers of such
departments and the two above-named companies. Presented April 3, 1916.

—

Mr.
Gauvreau Not printed.

224. Return to an Order of the House of the 7th February, 1916, for a return showing the
amounts expended by the Post Office Department for that part of the present fiscal year
ending 31st December, 1915, under the following subheads: Conveyance of mails by
land

; convejance of mails by railways ; conveyance of inails by steamboats ; making
and repairing mail bags, locks, etc. ; rural mail boxes, salaries, travelling expenses,
manufacturing postage stamps and postage notes, tradesmen's bills, stationery, printing
and advertising, miscellaneous disbursements, and maintenance of the service in the
Yukon. Also showing the revenue for the same period under the various sub-heads of
revenue mentioned in Appendix " A " of tlie report of the Postmaster General for the
year ending March 31, 1915. Presented April 3, 1916.

—

Mr. Maclccrn {Halifax}.
Not printed.

225. Return to an Order of the House of the 21st February, 1916, ^r a copy of a petition
from the citizens of Louisville, requesting that L. F. Sanfagon be not dismissed from
his position of postmaster of that town ; also of all letters sent by A. Bellemare, M.P.,
in connection with the dismissal of said L. F. Sanfagon and asking for such dismissal

;

and of all letters from the same A. Bellemare, M.P., recommending Chas Ed. Lasage
as postmaster in the place of the said L. F. Sanfagon. Presented April 3, 1916.

—

Mr.
Gauvreau Not printed.

226. Return to an Order of the House of the 23rd February, 1916, for a copy of all documents,
reports, correspondence, etc., relating to the changing of St. Eleuthere Station on the
National Transcontinental Railway. Presented April 3, 1916.

—

Mr. Lapointe (Kamour-
aska) Not printed.

227. Return to an Order of the House of the 13th March, 1916, for a copy of all instructions,
letters, telegrams, and of other documents relating to any action taken, or to be taken,
against the firm of Jas. W. Cumming, by the Department of Railways on account of the
disclosures made in regard to irregularities in the weighing of freight, as appears in
Return No. 25, dated February 29, 1916. Presented April 3, 1916.

—

Mr. Macdonald.
Not printed.

228. Certified copy of a Report of the Committees of the Privy Council, approved by His Royal
Highness the Governor General on the 3rd April, 1916, respecting the appointment of a
Royal Commission to inquire into certain contracts made by a committee (known as the
Shell Committee) of which General Sir Alexander Bertram was chairman. Presented
by Sir Robert Borden, April 3, 1916 Not printed.

228a- Certified copy of a Report of the Committee of the Privy Council, approved by His Royal
Highness the Governor General on the 15th April, 1916, concerning the transmission of
the Hansard report containing the debate on the motion of Sir Wilfrid Laurier re
expenditure made by the Shell Committee (so-called), to the Right Honourable the
Secretary of State for the Colonies, together with a copy of the Order in Council
approved on the 3rd instant authorizing the issue of a Royal Commission to inquire
Into certain contracts made by the said Shell Committee (so-called). Presented by
Sir Robert Borden, April 17, 1916 Not printed.

229. Return to an Order of the House of the 20th March, 1916, for a copy of all letters,

recommendations, telegrams, reports of officials and other documents relating to the
appointment of A. Kastella as Mechanical Superintendent of Dredges, and as to his

resignation from said office, and also as to causes and reasons of his resignation or
removal. Presented April 4, 1916.

—

Mr. Macdonald Not pi-inted.

230. Return to an Addre.«s to His Royal Highness the Governor General, of the 21st February,
1916, for a copy of all letters, telegrams, memos. Orders in Council, reports, and of

all and every document concerning the construction of the dam at Grand'MSre, county
of Champlain, province of Quebec, by the Laurentide Co., Limited. Presented April 4,

1916

—

Mr. Lemienx Not printed.

231. Memorandum No. 2, respecting work of the Department of Militia and Defence—European
War 1914-15, from 1st February, 1915 to 31st January, 1916. Presented by Hon. Mr.
Kemp, April 5, 1916 Printed for sessional papers only.
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232. Return to an Order of the House of the 15th March, 1916, for a copy of all letters, tele-
grams and petitions in the possession or under the control of the Post Office Depart-
ment having reference to the dismissal of Postmaster MoRitchie at North River Centre,
Victoria County, Nova Scotia, and to the appointment of Neil McLeod in his place. Pre-
sented April 5, 1914.

—

Mr. McKenzie Not printed.

233. Return to an Order of the House of the 27th March, 1916, for a copy of all petitions,
correspondence, telegrams, recommendations and other papers or documents in the pos-
session of the Postmaster General or his department, relating to the dismissal of James
Hall, Postmaster at Milford Haven Bridge, Guysborough County, Nova Scotia, and the
appointment of Guy O'Connor, as his successor. Presented April 5, 1916.— Mr. Sinclair.

Not printed.

234. Return to an Order of the House of the 7th February, 1916, for a report showing the
apportioning of electoral polling divisions in Manitoba, made by judges under authority
of the Dominion Elections Act, 7-8 Edward VII, Chapter 26. Presented April 5, 1916.

—

Sir Wilfrid Laurier Not printed.

235. Return to an Order of the House of the 23rd February, 1916, for a copy of all profiles,

reports, correspondence and all documents concerning the construction of a viaduct at
Amqui, on the Intercolonial Railway, at the place called Traverse DubS, Dube Crossing

;

also of the plans of properties belonging to the Intercolonial Railway at Amqui, and of
the land leased to the Municipality of Amqui, with a copy of the lease affecting such
land. Presented April 5, 1916.

—

Mr. Lapointe (Kamouraska) Not printed.

236. Return to an Order of the House of the 20th March, 1916, for a return showing the
number of horses bought for remounts in Alberta, the persons from whom they were
purchased, and the amount paid for each horse. Presented April 6, 1916.

—

Mr. Buchanan.
Not printed.

237. Return to an Order of the House of the 15th March, 1916, for a return showirg:—1. Who
has been furnishing food, clothing and other necessary supplies to the soldiers at North
Sydney and Sydney Mines, since the 4th August, 1914, to the 1st February, 1916. 2.

The names and amounts paid to each, and amounts due to each on 1st February, 1916,
over and above what has already been paid. 3. Whether the said supplies of all kinds
were obtained or called for by public tender. If so, how the tenders were called, and
who the tenderers were. 4. If the contracts for such supplies were always given to the
lowest tenderer. 5. The names of those who tendered, and the figures of the tenders in

each case. 6. The different methods by which tenders were invited, and for what classes

of merchandise or supplies. Presented ApriJ 6, 1916.

—

Mr. McKensie. . ..Not printed.

238. Order in Council No. P.C. 680, dated 23rd March, 1916, respecting the application of the

Industrial Disputes Investigation Act, 1907, in the case of disputes between employers
and employees affecting the delivery of war supplies. Presented by Hon. Mr. Roche,
April 6, 1916 Not printed.

239. Return to an Order of the House of the 13th March, 1916, for a copy of all the evidence
taken by the Commission appointed to inquire into claims for damages made against the

Militia Department in the town of Sydney Mines, Nova Scotia, and of the report made
upon each claim or case, said claims being for damages to lands and other property.

Presented April 7, 1910.

—

Mr. McKenzie Not printed.

240 Return to an Order of the House of the 1st March, 1916, for a copy of all letters, corre-

spondence and telegrams between the Speaker, the Clerk of the House of Commons, the

Civil Service Commission and the Minister of Finance in regard to the proposed appoint-
ment of Mr. H. Crossley Sherwood, as Assistant Clerk of Routine and Records, from 1st

October, 1914, down to the present date. Presented April 7, 1916.

—

Mr. Turriff.

Not printed.

240a- Supplementary Return to an Order of the House of the 1st March, 1916, for a copy of

all letters, correspondence and telegrams between the Speaker, the Clerk of the House
of Commons, the Civil Service Commission and the Minister of Finance in regard to the

proposed appointment of Mr. H. Crossley Sherwood, as Assistant Clerk of Routine and
Records, from 1st October, 1914, down to the present date. Presented April 10, 1916.

—

JIfr. Turriff Not printed.

241. Return to an Order of the House of the 20th March, 1916, for a copy of all recommenda-
tions, letters, telegrams and correspondence relating to the recent appointment of a
lightkeeper at Arisaig, N.S. Presented April 7, 1916.

—

Mr. Chisholm (Antiponish).
I Not printed.

242. Return to an Order of the Senate dated 31st March, 1916:--For a copy of all papers.

letters and all correspondence regarding the passport granted to W. F. Bauman, an
alien enemy. The said Bauman is a Bavarian.— {Senate) Not printed.
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243. Return to an Order of the House of the 8rd February, 1916, for a copy of all letters, tele-
grams, or other communications sent to the Government or any member or department
thereof before 15th August, 1914, pointing out the necessity of granting relief to the
settlers in the drouth-stricken area of Alberta. Presented April 10, 1916.

—

Mr. Buch-
anan i^'ot printed.

244. Return to an Address to His Royal Highness the Governor General, for a copy of all
correspondence with the Imperial authorities respecting legislation by the Parliament
of the United Kingdom, in answer to the petition of the Canadian Parliament asking for
amendment of the British North America Act with reference to the Senate. Presented
April 10, 1916.

—

Sir Wilfrid Laurier Printed for sessional papers only.

245. Return to an Address to His Royal Highness the Governor General of the 7th February,
1916, for a copy of all letters, correspondence, memoranda. Orders in Council, etc., relative
to the Transatlantic Mail Service for the winter season 1915-16, and passing between the
contractor company and any Department of Government or Minister of the Crown.

• Presented April 10, 1916.

—

Mr. Maclean (Halifax) Not printed.

246. Return to an Order of the House of the 21st February, 1916, for a return showing the
amounts of money paid by all Departments of the Government to the Regina
"Province" and "Standard," the Moosejaw "News," and the 'Saskatchewan Star,"
respectively, in each of the years 1914 and 1915. Presented April 10, 1916.

—

Mr.
Martin (Regina) Not printed.

247. Return to an Order of the Hotise of the 5th April, 1916, for a copy of all questions asked
of candidates for examination in the Inside Civil Service since the 1st May, 1912. Pre-
sented April 10, 1916.

—

Mr. Bonlay Not printed.

248. Return to an Order of the House of the 3rd February, 1916, for a luium showing:— 1.

Who recruiting officers were for the counties of Lunenburg, Queens, Shelburne and
Yarmouth, Nova Scotia, during the months of July, August, September, October, Novem-
ber and December, 1915. 2. "What remuneration each received during each month, for
salary, disbursements and expenses. 3. If they are still employed as recruiting officers.

4. If so, what salary is being paid each recruiting officer per day or per month. Pre-
sented March 10, 1916.

—

Mr. Kyte .. . .Not printed.

249. Return to an Order of the House of the 16th February, 1916, for a return showing:—1.

Whether the Government, or the Department of Militia and Defence has employed any
parties other than the officers of the permanent force to obtain recruits for the overseas
forces. 2. If so, the number of persons so employed in each province. Presented April
11,1916.

—

Mr. Hughes (P.E.I.) Not printed.

250. Return to an Order of the House of the 3rd February, 1916, for a return showing the
names and addresses of members of tlie House of Commons and of the various Provin-
cial Legislatures in Canada who are in the service of the Department of Militia and
Defence, either in Canada or overseas ; the official rank and rate of pay of each ; the
names of those who are now in Canada ; the names of those who are in England ; and
the names of those who are or have been in active service at any of the battle fronts.
Presented April 11, 1916.

—

Mr. Kyte Not printed.

251. Return to an Order of the House of the 16th February, 1916, for a return showing:—1.

The amounts expended in railway subsidies in Canada during the years 1912, 1913, 1914
and 1915. 2. The amounts by provinces, and the names of the lines to -which granted.
3. Amounts expended on the construction of Government-owned railways in Canada
during the above j'ears. 4. The amount expended in each province, and the name of
the line of railway on which such expenditure was made. 5. Amounts expended on
harbour and river improvements in Canada during the above years. 6. The amounts
by provinces and the particular places where expended. 7. Amounts expended on the
building of public wharves, public breakwaters, and public dredging in North Cape
Breton and Victoria during the years 1905 to 1911, inclusive, including the expenditure
on Government railways. 8. Amounts expended for like purposes in the said county,
during the years 1912, 1913, 1914 and 1915. Presented April 11, 1916.

—

Mr. McKenzie.
Not printed.

252. Return to an Order of the House of the 29th March, 1916, for .a copy of all letters, tele-
grams, etc., exchanged between the Department of Public Works and the Department of
Justice and the Council of the Town of Rigaud, Archibald Macdonald, Blzear Montpetit,
and the Rigaud Granite Company, Limited, in connection with the mlitary buildng.
Presented April 11, 1916.

—

Mr. Boyer Not printed.

253. Return to an Order of the House of the 3rd April, 1916, for a copy of all letters, tele-
grams and correspondence of all kinds in any way referring to a subsidy granted to
the ss. Amcthist, plying between Montreal and Newfoundland ports during the years
1910-11 and 1911-12. Presented April 11,1916.

—

Mr. Maclean (Halifax) . .Not printed.
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254. Return to an Order of the House of the 21st February, 1916, for a copy of all letters,

papers, telegrams and other documents relating to the survey in the harbour of Pictou,

for a proposed new bridge, by the Railway Department ; and also a statement showing
the amounts paid in connection with said survey, the names of the persons to whom
paid, and the purposes for which they were paid. Presented April 11, 1916.

—

Mr. Mac-
donald Not printed.

255. Return to an Address of the Senate, dated 21st day of March, 1916, for:—A statement
giving the following information as regards each of the following countries : Great
Britain, France, Russia, Italy, Belgium, Servia, the Dominion of Canada, Australia,

New Zealand, and the Confederation of South Africa, for each of the last three years
for which the information may be at hand, namely :

—

(a) The quantity and value of spirituous liquors produced or manufactured;
(b) The quantity and value imported;
(c) The quantity and value exported ; and
(d) The quantity and value consumed, giving in each case, the information for

each kind of spirituous liquors separately. Ordered, That the same do lie on the Table.
— (Senate) Not printed.

256. Return to an Order of the House of the 16th March, 1916, for a return showing:— 1. The
number of medical doctors employed by the Militia Department at Halifax, N.S. 2. The
name of each, and their rank and pay, respectively. 3. If the entire time of all or any
is devoted to the militia service. 4. When not constantly employed in the militia ser-

vice, the usual daily period of service. Presented April 12, 1916.

—

Mr. Maclean (Hali-

fax) ^ot printed.

257. Return to an Order of the House of the 3rd April, 1916, for a copy of the correspondence

between Mr. J. Antime Roy, of I'lsle Verts, and the Federal Government, on the subject

of a farm that might be sold or leased to the Government for the purposes of an experi-

mental farm. Presented April 12, 1916.

—

Mr. Paquet Not pri^ited.

258. Return to an Order of the House of the 2Sth February, 1916, for a copy of the contract

with the Amalgamated Dry Dock and Engineering Company for the construction of a
dry dock at North Vancouver, B.C., together with the application for subsidy therefor,

and also a copy of all reports of engineers' correspondence, and all other documents
relating thereto. Presented April 12, 1916.

—

Mr. Pugsley Not printed.

259. List of those in the Canadian Expeditionary Forces who had received decorations, medala
and mentions in despatches, to 17th March, 1916. Presented by Hon. Mr. Kemp, April

12, 1916 Printed for sessional papers only.

259a. List of decorations and medals awarded to members of the Canadian Expeditionary Force
and officers of the Canadian Militia to 17th March, 1915, checked with the London
"Gazette" to the above date. Presented by Sir Robert Borden, May 2, 1916.Arot printed.

260. Return to an Order of the House of the 13th March, 1916, for a return showing the names
of all the medical examiners of recruits appointed since the war started to date. Pre-
sented April 13, 1916.

—

Mr. Nesbitt Not printed.

261. Return showing:—1. How much overtime was paid to men in the Printing Bureau from
1st January, 1916, to 1st April, 1916. 2. The names of the men who w-ere paid over-

time. 3. Which were day men, and which night men. 4. What rate of overtime each
man received, how much at IJ day rate, and how much at double rate. Presented April

17, 1916^—71/r. Turriff Not printed.

262. Return to an Address to His Royal Highness the Governor General of the 3rd February,
1916, for a copy of all Orders in Council, letters, telegrams, recommendations and other
documents in co-nnection with the Government's decision in September, 1915, to exact
payment of one-half of the seed grain liens. Presented April 18, 1916.

—

Mr. Knowlcs.
Not printed.

263. Return to an Order of the House of the 9th February, 1916, for a return showing the
name, port of registry, tonnage and name of the master of all steam trawlers that
cleared outwards from the port of Canso, Nova Scotia., in the year 1915. Also a copy
of all reports and declarations under the hand of the master or chief officer of each of

the said trawlers so clearing outward from said port since 16th April, 1915, required to

be signed by such masters under the provisions of an Order in Council passed on the
16th April, 1915. Presented April 25, 1916.

—

Mr. Sinclair Not printed.

264. Return to an Order of the House of the 7th February, 1916, for a statement showing the
quantity of wheat shipped month by month, during the calendar years 1914 and 1915,
from Winnipeg to Fort William and Port Arthur, and by what railways ; to Duluth by
the Canadian Northern Railway or allied system ; to Minneapolis and St. Paul by the
Canadian Pacific Railway, to the seaboard by rail over Canadian territory and to Ameri-
can ports over American railways. Presented April 25, 1916.

—

Sir Wilfrid Laurier.
Not printed.
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HGS. Return to an Order of the House of the 12th April, 1916, for a return showing:—1. How
many clerics there are in the Finance Department who belong- to and are paid from the
outside service vote and who work in the inside service. 2. The names of said clerics.

3. Salary paid to each. 4. How long each has been in the service of the Department.
5. If all or any of these clerks have passed any examination. If so, whaL examination
and on what date or dates. Presented April 26, 1916.

—

Mr. Turriff Not printed.

266. Return to an Order of the House of the 23rd February, 1916, for a return showing:—1.

The number of permanent employees in the Department of Inland Revenue in 1915-16.
2. How many there will be in 1916-17. 3. How much money was paid in salaries for
temporary employees in each of the following years: 1912-13, 1913-14, 1914-15 and
1915-16. 4. The names of the temporary employees and the dates of their appointment,
respectively. Presented April 26, 1916.

—

Mr. lAinctot Not printed.

267. Return to an" Order of the Senate dated the 14th instant, showing the number of men
recruited up to the first day of April, 1916.— {Senate) Not printed.

268. Return to an Order of the Senate, dated the 23rd day of March, 1916, of all papers and
documents dealing with the escapes and the liberation of alien enemy prisoness from
the detention camp situated at Banff, in the province of Alberta. Ordered, That the
same do lie on the table.— (Senate) Not printed.

269. Return to an Order of the House of the 19th April, 1916, for a return showing:-—^1

Whether there is a Director of Recruiting and Organizations in England for the Can-
adian Ser\-ice. 2. If so, his name and duties. 3. The number employed upon his staff.

4. The total expenses of his staff. Presented April 28, 1916 Not printed.
«

270. Return to an Order of the Senate, dated 11th instant :—For a copy of an application
made by Rev. Isaac Hunter Macdonald, of Kintore, Ontario, to the Militia Department
for a position of chaplain or major ; also, of all copies of letters, papers or telegrams
either recommending or opposing said application.— {Senate) Not printed.

271. Return to an Address to His Royal Highness the Governor General of the 29th March,
1916, for a copy of all petitions received by the Governor General in Council requesting
the disavowal of the Act of the Legislature of the Province of Ontario, Chapter 45, 5

George V. 1915, concerning the School Commission of the Roman Catholic Schools of the
City of Ottawa, and of all documents, memoranda, reports, letters and correspondence
concerning the said petitions for disavowal, or concerning the said Act of the Legislature
of the Province of Ontario, 5 George V, Chapter 45. Presented May 1, 1916.

—

Mr.
Lapointe (Kamouraska) Not pritited.

•

271a. Order in Council and Report of Minister of Justice transmitting to Lieutenant Governor
of Ontario copy of petition from Samuel Genest and others, praying for the disallowance
of an Act of the Legislature of Ontario, Chapter 45 of 5 George V (1915). Order in

Council and Report of Minister of Justice on the Statutes of the Legislature of Ontario,
passed in the 5th year of His Majesty's reign (1915). Report of Prime Minister of
Ontario on petition relating to the disallowance of an Act of the Legislature of Ontario,
Chapter 45 of 5 George V (1915). Presented May 3, 1916.

—

Mr. Lapointe {Kamour-
aska) Printed for sessional papers only.

272. Return to an Order of the House of the 20th March, 1916, for a copy of all telegrams,
letters, correspondence and contracts between the Quebec Harbour Commission and
Benjamin Demers, of the parish of St. Nicolas, county of L6vis, concerning the purchase
of the St. Nicolas quarry. Presented May 1, 1916.

—

Mr. Bourassa Not printed.

273. Return to an Order of the House of the l^th March, 1916, for a return showing a list

of vessels belonging to the Canadian Government which are on service under the pro-
vision of the Canadian Naval Act, and of all vessels not now in service and their pre-
sent condition and suitability for service, and also for a copy of all letters, petitions or
communications had by or with the Government in regard to the establishment of a
Canadian Naval Brigade. Presented May 1, 1916.

—

Mr. Macdonald Not printed.

274:. Return to an Order of the House of the 29th March, 1916, for a copy of all correspond-
ence, petitions and papers, including the report of Charles Bruce, engineer, in the pos-
session of the Department of Marine and Fisheries relating to the construction of a bait
freezer at White Head, Nova Scotia. Presented May 1, 1916.

—

Mr. Sinclair
Not printed.

275. Duplicate Return to an Order of the House of the 17th March, 1915, for a copy of all
correspondence and reports relating to the purchase of 25,000 shovels of special pattern,
mentioned in Order in Council P.C. 2302, dated 4th September, 1914, on page 38 of
memoranda respecting work of the Department of Militia and Defence, and also relat-
ing to any further purchases of such shovels. Presented May 1, iyi6.— Mr. Hughea
(PE.I.) Not printed.

3060—3 33
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276. Return to an Order of the House of the 5th April, 1916, for a copy of all letters, tele-

grams, offers, tenders, reports, contracts and documents relating to the sale or other

disposal of small arms ammunition since 4th August, 1914. Presented May 1, 1916.

—

Mr. Macdonald Not printed.

'276a. Supplementary Return to an Order of the House of the 5th April, 1916, for a copy of all

letters, telegranjs, offers, tenders, reports, contracts and documents relating to the sale

or other disposal of small arms ammunition since 4th August, 1914. Presented May 2,

1916.

—

Mr. Macdonald Not printed.

277. Return to an Order of the House of the 23rd February, 1916, for a copy of all documents,
correspondence, reports, etc., concerning the dismissal of J. B. Levesque, of Riviere
Quelle, as steward on the steamer Champlain. Presented May 2, 1916.

—

Mr. Lapointe
(Kamourasha) Not printed.

278. Return to an Order of the House of the 13th March, 1916, for a copy of all correspond-
ence, memoranda, reports, telegrams, recommendations, orders, etc., between the Depart-
ment of Railways and Canals and the officers of the St. .Maurice Fire Protective Asso-
ciation with reference to fire protection on the Transcontinental Railway line between

. Hervey Junction and the western boundary of the Province of Quebec. Presented May
2, 1916.

—

Mr. Bureau Not printed.

279. Return to an Order of the House of the 20th March, 1916, for a copy of all letters, tele-

grams, correspondence and contracts between the Department of Railways and Canals
or any official thereof, including the officials' of the Intercolonial Railway, and any
member of the Government of New Brunswick, the St. John and Quebec Railway Com-
pany or any official thereof, regarding the operation of the Valley Railway, so-jjalled,

in the Province of New Brunswick, from the first day of October, 1914, down to the pre-

sent date. Pre.sented May 2, 1916.

—

Mr. Carvell Not printed.

280. Return to an Order of the House of the 10th April, 1916, for a copy of a certain lease

made by the Government of Canada to one J. A. Culverwell, of a certain water-power
on the Trent waterway, known as the Burleigh Falls power ; and of all assignments of

said lease and of the consents of the Government of Canada thereto ; and also a copy of

all coirespondence. telegrams, tenders, reports, contracts and other papers, relating to

the said original lease. Presented May 2, 1916.

—

Mr. Burnham Not printed.

281. Return to an Order of the Senate, dated the 12th April, 1916, showing copies of all peti-

tions, corre.apondence, etc., relating to the purchase, by the Government, of the Quebec
and Saguenay Railway.— {Sejiatc) Not printed.

282. 1- Copy of letter from the Chairman of the Grand Trunk Railway Company of Canada
to the Prime Minister re proposals made in respect to the Grand Trunk Pacific Railway
Company. •

2. Schedule of outstanding bonds, debentures, loans and notes, 1st January, 1916,.

and interest payments of the Grand Trunk Pacific Railway Company and Grand Trunk
Pacific Branch Lines Company.

3. Memorandum re Grand Trunk Pacific Act, 1914, and proceeds of securities issued
thcieunder.

4. Statement showing bonds, etc.. authorized, issued and outstanding and net pro-

ceeds therefrom, also interest payable for the years 1916 and 1917 (as from 29th
February, 1916), Grand Trunk Pacific Railway and Grand Trunk Pacific Branch Lines.

5. Advances by Grand Trunk Railway Company at 29th February, 1916.

6. Financial statements of the Canadian Northern Railway System, 15th April. 1916.
"^ 7. Memorandum re Canadian Northern Railway Company Guarantee Act, 1914, and

proceeds of securities issued thereunder.

8. Letter from G. A. Bell, financial comptroller of the Department of Railways and
Canals to the Prime IMJnister, in respect to issue of his certificate for the purpose of
releasing the proceeds of the forty-five million dollar, 4 per cent debenture stock, guar-
anteed by the Dominion Government. Presented by Sir Robert Borden, May 3, 1916.

Printed for distribution and sessional papers.

282a- Copies of mortgage deed of trust securing an issue of $16,000,000 of Grand Trunk Pacific

Railway bonds, guaranteed by the Dominion Government. Presented by Sir T. White,
May 5, 1916 Printed for distrihution and sessional papers,

282b. Copies of mortgage deed of trust securing an issue of $45,000,000 of Canadian Northern
Railway securities, guaranteed by the Dominion Government, issued under the legisla-

tion of 1914. Presented by Sir Thos. White, May 5, 1916.

283. Return to an Order of the House of the 23rd February, 1916, for a return showing:— 1.

The amount which has been paid out for new buildings and repairs at the Royal Mili-
tary College and at Fort Henry, in each of the years 1912, 1913, 1914 and 1915. 2. To-
whom the money was paid, and the amount in each case. 3. What portion of the work
was tendered for, and the amount of each tender submitted. Presented May 3, 1916.

—

Mr. Edicards Not printed..
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284. Return to an Order of the Hotise of the 27th March, 1916, for a return showing the names
and addresses of all persons in the Public Service of any and every Department of the
Goveinjnent of Canada, in the counties of Cape Breton, Victoria, Inverness, Richmond,
Guysborough, Antigonish and Pictou, Province of Nova Scotia. Presented May 4, 1916.—Mr. Carroll " Not printed.

285. Return to an Order of the House of the 17th February, 1916, for a return showing the
amount which has been paid out for printing outside of the Printing Bureau in each
province, in each of the years 1912, 1913, 1914 and 1915, and to whom paid. Presented
May 5, 1916.-—J/r. Besf Not printed.

285«- Supplementary Return to an Order of the House of the 17th February, 1916, for a return
showing the amount which has been paid out for printing outside of the Printing Bureau
in each province, in each of the years 1912, 1913, 1914 and 1915, and to whom paid.
Presented May 17, 1916.

—

Mr. Best Not pri7tted.

286. Report of the Commission on the Waterworks and Sewerage Systems of Canada. Pre-
sented by Hon. Mr. Hazen, May S, 1916 Not printed.

287. Return to an Order of the House of the 12th April, 1916, for a return showing:—1. How
many clerks there are in the Customs Department who belong to and are paid from the
outside service vote and who work in the inside service. 2. The names oJ said clerks.

3. Salary paid to each. 4. How long each has been in the service ui the Department.
5. If all or any of these clerks have passed any examination. If so, what examination
and on what date or dates. Presented May. 10, 1916.—Ifr. Turriff Not printed.

288. Return to an Order of the House of the 6th March, 1916, for a return showing the
amounts paid under retroactive clause of the Act providing for an impost of 50 cents
per proof gallon on all spirits taken from bond between the date of the outbreak of
war and the date of the passage of such Act ; and also by whom paid, and the date of
payment. Presented May 10, 1916.

—

Mr. Graham Not printed.

289. Return to an Order of the House of the 3rd February, 1916, for a return showing the
names of all employees of the Government of Canada in the inside and outside service
who have enlisted since the 4th day of August, 1914, for overseas service ; and the
names of all employees of the Government of Canada in the inside and outside service
who have enlisted since the 4th day of August, 1914, for home defence; also the salary
received by each previous to enlisting ; and the rate of pay received by each since enlist-

ing ; specifying those, if any, who continue to enjoy the salaries paid them before their
enlistment and the amount of same. Presented May 10, 1916.

—

Mr. Kyte. .Not p^rinted.

290. Return to an Order of the Senate, dated 26th April, 1916, for:—A copy of the agree-
ment between the Government of Canada, acting for the Transcontinental Railway,
the Canadian Pacific Railway Company and the Canadian Northern Railway Company
for the construction, operation and maintenance of the Union Station at Quebec, which
the Honourable the Acting Minister of Railways says (Hansard, page 2f.90) is to be
used by these three railways.— (.Senate) Not printed.

291. Return to an humble Address of the Senate, dated 29th March, 1916, to His Royal High-
ness the Governor General ; praying His Royal Highness to have laid on the Table of
the Senate :—A statement of all expenses to date in connection with the expenditures
of public moneys at Port Nelson ; also an estimate of the further expenditure to com-
plete the works at Port Nelson on Hudson Bay.— (Senate) Not printed.

292. Return to an Order of the House of the 3rd April, 1916, for a copy of all investigations,
letters and correspondence whatsoever, regarding the dismissal of J. B. Deschenes and'
Thomas Bernier, employees on the Intercolonial Railway at Riviere du Loup. Pre-
sented May 12, 1916.

—

Mr. Boulay • Not printed.

293. Return to an Order of the House of the 19th April, 1916, for a return showing a list of
the decoders and censors employed at Halifax since the war broke out, together with
the names, dates of employment, total amount paid, by whom recommended, and former
employment of each. Presented May 12, 1916.

—

Mr. Sinclair Not printed.

294. Return to an Order of the House of the 22nd March, 1916, for a return showing:—1.
Whether there is a list of companies, firms, or persons resident in Hal'fax, N.S., at
present in the Department of Militia and Defence from whom are asked tenders for war
supplies on behalf of the said Department or War Purchasing Commission, if so, the
names of such companies, firms or persons. 2. During the calendar year 1915, whether
public tenders were asked for any war supplies at Halifax. N.S. .3. If so, the nature
of the supplies for which tenders were asked, to whom tehd^rs were awarded, and the
prices, for the said respective articles or suppl esj Pr.aente M\y 12, 1916.

—

Mr. Ma::lean
(Hali)ax) , . xfot printed.

295. Reports of engineers relating to the Lolbini^re and Megantic Railway ; the Quebec, Mont-
morency and Charlevoix Railway between Quebec and Cape Tourmente ; and the Quebec
and Saguenay Railway from Cape Tourmente to Nairn Falls, near Murray Bay. Pre-
sented by Hon. Mr. Reid, May 15, 1916 Not printed.
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295a. Correspondence in respect to the offer of sale to the Government of Canada of the Que-
bec, Montmorency and Charlevoix Railway, the Quebec and Saguenay Railway and the

Lotbiniere and Megantic Railway. Presented by Hon. Mr. Raid, May 16, 1916.
Not printed.

296. Return to an Address to His Royal Highness the Governor General of tue 1st March,
1916, for a copy of all correspondence, -letters, telegrams, Orders in Council, etc., relat-

ing to the transfer by the Government of Ontario to the Government of Canada, of the

rights held by the former in the lakes, dams, etc., contiguous to or forming a part of

the Trent Valley Waterways System. Presented May 17, 1916.

—

Mr. Graham.
Not printed.

297. Return to an Order of the House of the 1st May, 1916, for a copy of all papers, telegrams,

letters and other documents in connection with the decision to locate an interior storage

elevator at Calgary, Alberta. Presented May 17, 1916 Not printed.

298. Return to an Order of the House of the 12th April, 1916, for a return showing the plan
and description of the proposed permanent harbour quay line in the harbour at Pictou,

and for a copy of all papers, letters, telegrams and other documents relating to the

establishment of the same. Presented May 17, 1916.

—

Mr. Macdonald . . . .Not printed.

299. Return to an Order of the House of the 21st February, 1916, for a copy of all tenders,
offers, letters, telegrams and other documents relating to the arrangements for the hand-
ling of freight and coal at Pictou, in connection with the boats engaged in the winter
service between Pictou and Prince Kdward Island during the year 1914-1915, and dur-

* ing the present season. Presented May 18, 1916.

—

Mr. Macdonald Not printed.
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To Field Marshal, His Royal Highness Prince Arthur William Patrick,

Albert, Duke of Connaught and of Strathearn, K.G., K.T., K.P., etc.,

etc., etc., Governor General and Commander in Chief of the Dominion of

Canada.

I have the honour to lay before your Royal Highness the Report of the

Department of Public Works of Canada, on the Ottawa River Storage scheme,

for fiscal years ending March 31, 1913, 1914, and 1915.

1 have the honour to be, sir,

Your Highness's most obedient servant,

ROBERT ROGERS,
Minister of Public Works.

Ottawa, 30th December, 1915.

19a—
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OTTAWA RIVER STORAGE.

Department of Public Works, Canada,

E. D. Lafleur, Esq.,

Chief Engineer,
Public Works Dept., Ottawa.

Ottawa, Ont., June 23, 1915.

Sir,—I have the honour to submit a report on the Ottawa River Storage

work covering generally the period from 1st April to 31st ^Slarch, 1915.

The storage scheme had its inception some years ago in connection with

a maintained flow of water for the Chaudiere powers at Ottawa. It was actively

pushed between 1904 and 1908, when construction was decided upon.

The first idea was to build eight or ten dams of comparatively low height

at the outlets of various lakes; they were to be of wooden cribwork, similar to

those built throughout the country by lumbermen, with weirs closed by stoplogs.

Extended investigation however showed that better results would be obtained

by confining the work to the three large lakes, Quinze-Expanse, Timiskaming
and Kipawa, each over 100 square miles in area and into which large water-

sheds drained.

It was therefore decided to build concrete structures of considerable height

and secure as deep storage as possible upon each of these three lakes. The raised

surface for these reservoirs was sharply limited by damage to property which

was rapidly increasing in value owing to the exploitation of Cobalt and other

mining areas.

TIMISKAMING DAM.

The dam was begun in May, 1909, the contractors were relieved of the

work, August, 1911, and it was completed by the department, August, 1912.

The cost, including damages, will be nearly $500,000. The total length of dam
is 1,600 feet, the height 25 feet, and the flood flow through sluice-ways 100,000

cubic feet per second, several times more than through the Assuan dam, Egypt.

To avoid excessive inundation, arrangements were made to deepen and widen
the outlet of the lake, and thus tap lower layers of the reservoir.

KIPAWA DAM.

The Kipawa river dam at the north end of the lake was begun November,
1910, and completed May, 1911, at a cost of $62,000.

The Gordon Creek dam at the south end of the lake was begun October,

1911, and completed Mav, 1912, at a cost of $42,000. Land damages are roughly

estimated at $6,000, and the total expenditure will be $110,000. In 1911, the

partial storage given off from Kipawa reservoir helped to avoid the recurrence

of extreme low water and consequent trouble with the domestic supply at

Ottawa city.

QUINZE DAM.

Work was begun August, 1911, by daywork, and a contract was let May,
1912, to be completed September, 1914. It was finished in October, 1914, but

no storage was available for that autumn. Damages to timber limits by flooding

are difficult to estimate, but the 23,000 acres affected may be placed at $70,000,
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the total cost would then be about $500,000 for this reserve. The dam is a rock-

fill, over a mile long, with sixteen regulating sluices capable of passing flood

flow.

Total cost of all dams is estimated at $1,110,000, not including Kakabonga,
which is estimated at $250,000 more.

Although the results are still very incomplete, the efficiency of the storage

reservoir has already indicated itself. In April, 1913, the spring break-up
was very early with the result that the Madawaska and other south tributaries

of the Ottawa discharged rapidly, leaving but little ground water in their water-
sheds for the summer's supply.

The ensuing rainfall was very scant, in fact the period from Ai)ril to Sep-
tember, inclusive, showed only 14 inches precipitation, the lowest since 1906.

Timiskaming reservoir filled quickly and remained full with surplus water
running out until the end of June, from which time it was necessary to draw
steadily on the storage till the middle of October, when 7 feet had been taken
off, and navigation interests began to complain.

Kipawa reservoir was also dr^wn down about 7 feet when navigation was
affected in a peculiar manner, as the raised level had allowed of going into bays
formerly never approached, but to which access now became a vested right.

There was also difficulty in loading steamboats from the wharfs when the surface

lowered 7 feet.

The benefits of storage were shown by an increased navigation depth on both
Kipawa and Timiskaming. There was also about 1 foot better water than in 1906
through Allumettes lake, Chats lake, and Deschenes lake, while at the foot of

the Rideau locks, Ottawa, there was 2 feet better depth than during former
dry years. The surface was also a foot higher at Grenville and a foot higher
over lake of two mountains than during the low periods of 1906 and other years.

If, of course, these reaches were penned up with dams and weirs, at least 5 feet

better depth could have been maintained throughout the season. In the natural

state it takes almost spring freshet flow to raise the various lakes 5 feet above
low-water regimen.

The second series of benefits consisted of the increased amounts of water
passing over the various falls along the Ottawa river. At present only the

Chaudiere fall at Ottawa is developed and when the flow is less than 20,000
c.f.s., the various powers experience shortage, but at 30,000 c.f.s., all have suffi-

cient water, labour is constantly employed, and the municipal requirements for

light and transportation are easilv met.
In 1913, the flow at Ottawa "^diminished to 20,000 c.f.s. about the middle

of August, but instead of falling below this it was maintained at about that
figure till autumn. This, too, although the autumn rains were delayed till the

end of October, after which there was an abundant supply during January,
February, and March, 1914.

TIMISKAMING RESERVOIR.

The detailed description of Timiskaming reservoir will be taken up first.

It consists of the lake of that name, which has an area of over 100 square miles

and is navigable for steamboats for 70 miles from Timiskaming station, Cana-
dian Pacific Railway, to North Timiskaming. This lake is a rift in the granite

plateau filled by the Ottawa river through the Quinze rapids and emptying
through another rapid portion of the Ottawa extending 38 miles from Timis-
kaming to Mattawa.

Upon this reservoir area 15 feet in depth of an available storage is held by
the Timiskaming dam consisting of 20 odd weirs with concrete piers between,
each weir being closed as desired witii stoplogs. The storage can easily be accu-
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mulated from the 8,000 square miles of drainage area above and the 11,000

square miles of local basin.

The concrete weirs at the outlet were begun in May, 1909, the contractors

being Messrs Kirby & Stewart, who were relieved of the work in August, 1911.

The department then completed the dam, and it was put into operation August,
1912. The total length of the dam is 1,600 feet with 20-odd regulating weirs

capable of discharging a flood flow of 100,000 c.f.s.

The construction of the Quebec channel dam, during the winter of 1912,

was hampered by an unremitting fight against water during very cold weather.

Anchor ice formed in quantity at the mouth of Gordon creek, 300 feet down
stream from the dam, and the penned-up water threatened to overtop the

lower coffer-dam. The coal supply for steam machines was constantly run-

ning low owing to an extensive strike in the Pennsylvannia fields and the pumps
and other machinery became frozen despite constant care.

By the middle of April, the foundation slab was completed, also the filling

of the cut-off trench with concrete. This trench was a very serious undertaking,
especially in its western half, where the water-saturated sand caved in to an
alarming extent. By the end of the month, the sluices had been completed and
as much riprap as possible was laid along each shore as a protection against

the current. The coffer-dam was then blown out both above and below the

work as far as the rapidly rising water admitted.

To avoid excessive inundation of property and still obtain a great volume
of storage water, the design contemplated the widening and deepening of Timis-
kaming outlet.

In May, the steam shovel was moved into the Ontario channel, and after

an enforced idleness due to high water, worked from the middle of June to 7th
September. This work was necessary in order to complete the enlargement of

the Ontario channel, which in the natural state passed only a high-water flow.

It is now 20 feet deep at full reservoir and 400 feet wide.
About 4,000,000 pieces of timber, mostly sawlogs and pulp wood float past

Timiskaming every year, so a timber pass with heavy booms forming a funnel

approach was constructed and has given satisfaction.

Xo. A.—Cieneral view Timiskamin; dam, Ontario sluic:s in foreground.
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For removing and placing the stoplogs in the sluiceways a lifting machine
consisting of two 40-foot spuds with rack attachments was set up in May, 1912.

It is driven by a 10-h.p. Dake steam engine connected by gearing to pinions
that mesh into the spud racks.

The log-lifting machine has given fair satisfaction, but an accident twisted
one spud, a 9 by 9 I-beam, during the rise of ]May, 1913, and the dam was
without lifting machine for several days. Hand winches, which are held in

reserve, sufficed to take out enough stoplogs to pass the flood, but the surface

stood nearly a foot above regulated level for some days. The engagement
of the lifting spud with the lower stoplogs when a heavy current is passing
through the sluiceway presents constant dangers and difficulties.

A new lifting apparatus capable of raising all the logs fastened together
as one gate has been designed, and detail structural plans prepared. The
cost would approach SoO.OOO, so its construction has been deferred for the present.

Several attempts have been made to remove parts of the cofferdam with
explosives, but although the wooden cribwork is easily blown apart, there is

little effect upon the stone filling. The dredge was brought down but was
unable to remove the material, owing to the strong current.

A very serious wash-out below the Ontario sluiceway's of Timiskaming
was discovered in July, 1913, after the spring freshet had subsided. On the
25th April, a critical examination was made below the dam., but no scour of any
consequence had then taken place. Between April and July, however, the lower
apron, a concrete slab 1 foot thick, extending 400 feet across the channel and
50 feet downstream, was broken up and carried away for a length of 200 feet.

The river bottom was scoured out 20 feet below grade for a distance of about 100
feet, and at 200 feet the erosion was fully 5 feet deep.

Why the river bottom was not scoured out during the two previous summers,
that this part of the dam had been in operation is impossible to say. No exca-
vation was done during the past two years downstream, but the channel upstream
was enlarged during the last summer and many larger boulders were loosened by
the steam shovel. Possibh' the strong current of the spring freshet ma}' have
carried boulders bouncing through the sluices, which cracked the lower apron.
On the other hand, the vertical back swirl, due to the heavy sheet of water,
may have broken through the hard-pan layer and washed out the sand and gravel
beneath.

To make repairs, it was necessary to first place all the stoplogs in the Ontario
sluicewaj's and then to staunch them tight with plank sheeting and canvas
curtains. A quarry was then opened near the Ontario end of the dam, and
the broken rock was deposited in the scoured-out portion of the river bed.

The scour also extended underneath the concrete floors of the sluiceways, and
this had to be filled with concrete deposited through water 10 to 20 feet in

depth. Every precaution was taken against leakage to prevent currents that
might wash away the cement. The concrete was deposited through a
trimmie, and the mixture was made very wet, so it would flow as far as possible
into the cavity.

On 14th June, 1914, a wash-out occurred beneath the island end of the
Quebec sluices at Timiskaming dam, and a hole 15 feet deep was scoured in

the river bottom. Three of the concrete piers dropped down, completely
wrecking four sluiceways, or about 100 feet in all of the dam.

It was decided to sacrifice the four sluice openings and fill the break with
a loose-rock embankment to the full height and width of the roadway. It is allow-
able to close these openings because the provision has always Ix'cn found very
ample, and the completion of Quinze dam now admits of controlling and, less-

ening the peak of the spring floods.

The cause of this wash-out will always remain uncertain, but a leak or piping
as it is called must have occurred through the treacherous soil either beneath
the piers or in rear of island abutment.
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No. 1.—Timiskaming Reservoir, Ontario sluices; lifting machine with spuds up read>- to lower and grapple a stoploe.

Beneath the white water twenty feet in depth of rock has been deposited to fill in the scouring ot the river bed.

No. 2.—Timiskaming Reservoir, Quebec sluices; crib-work being placed along downstream side to protect

against .scouring.
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Xo. 3.—Timiskaming Reservoir, Quebec sluices: washout, June, 1914, fifteen deep when four sluiceways
were destroyed.

Temporary' suspension bridge 100 feet long, also locomotive crane depositing rock in gap, are shown.

No. 4.—Timiskaming Reservoy-, Quebec sluices; washout repaired by rock-fill embankment. Slight leakage
through rock is seen along toe.
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QUINZE RESERVOIR.

Quinze reservoir consists of lakes Expanse and Qiiinze, navigable for 60
miles, and totaling 120 square miles in area, upon which a depth of 20 feet can
eventually be stored. The watershed area tributary to this reservoir is about
8,000 square miles.

The dam is a rock-fill, over a mile long, with sixteen regulating sluices,

situated about the central part, closed with stoplogs, and capable of passing

the flood flow. It was located and designed in 1910, and the foundation of the
sluice-ways was built directly by the department, work closing in ]March, 1912.

A contract was let to ^Messrs. Morrow and Beatty, 29th April, 1912, for the

completion of the concrete sluiceways and the rock work. Owing to the con-

dition of the summer roads, little could be done on the work, but a firm of sub-
contractors, Messrs. Dibona and Orlando, commenced operations in September,
1912. Some clearing and gru])bing was done and the excavation of a bank seat

trench commenced on the north side of the river.

During the winter of 1913, British Columbia fir stoplogs were hauled into

the work; also sufficient cement to build the concrete sluiceways.

Concrete work began on 1st April, 1913, gravel being used from the pit pre-

viously opened for the foundation concrete. The cement was much fresher than
that used the year previously in foundations, but it was found that the concrete

was again very slow in setting. In consequence, the gravel was washed with
improved, but not altogether satisfactory results, as to rapidity of set. Pipes

were then arranged to spra}^ water continuously upon the piers, and after a time
a throughly good monolith was obtained.

It has since been found that this slow setting was due to some brown gravel

distributed in layers through the pit, which contains chlorates of magnesium
and potassium, that tend to retard the set. The only method of overcoming
this unusual difficulty is selection in the gravel pit, if possible, accompanied by
very thorough washing. The concrete piers were completed by the end of June,
after which the steel girders and concrete deck were placed on top. Extra cement
had to be secured for this work, as a richer mixture than contemplated was
used, o'\^nng to the slow setting. The cartage of this cement over the summer
roads caused considerable delay, and the deck was not finally finished until

the beginning of September.
When a rock-fill is built upon the natural surface of the river shore, the

seepage issuing along the toe, with the reservoir full might undermine the foun-
dation. After consideration it was decided to excavate a trench to good material

along the downstream toe, which will be filled with the loose rock of the dam.
The seepage is thus carried away through this large stone drain without scouring

the earth beneath the fill.

The work was largely rock excavation from borrow pits, which has been
deposited in the rock-fill dam, but some further excavation was done to obtain
foundations for sluice-way piers.

The south end of the embankment across swampy ground was completed
in July, 1913, and has settled somewhat .since. During construction there was
considerable settlement into the soft swamp which, of course, has increased the
quantity of rock used. Staunching material of earth and gravel has been
deposited upon the upstream slope all along the embankni'Mit.

The rock-fill dam was extended into the river from botii the north and
south sides, the central portion averaged nearly 40 feet in height. A junction
was made 26th February, 1914, before high water rendered the head excessive.

The original estimate, made in 1911, was S237,000, and the final cost

S297,000, the increase of S60,0()() being due principally to greater quantities of

rock excavation than expected. It was thought that 70,000 cubic yards of

19o—2A
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Tocli in solid would make 105,000 yards in the embankment, or that 1 cubic
yard solid would yield 1^ yards in bank. As previously reported, however, there

was considerable settlement in the fill, though very little rock was lost in the
current. Altogether 113,600 cubic j^ards of rock were excavated from the borrow
pits and the sluice foundations, all of which was deposited in the fill except

4,500 cubic yards used for concrete. The rock excavation was done by coyote
blasts, that is a small tunnel was driven in 20 or 30 feet, a T chamber made at

the end and loaded with powder and dynamite. Aluch of the rock, in pieces

up to a cubic yard and over, was hauled a quarter of a mile on stone boats sliding

on wooden poles. The central portion was hauled from the north side borrow
pits by narrow-gauge cars into which the rock was lifted by Forest loaders.

These are small horse-power derricks that have proved very useful, both at

Quinze and at Timiskaming.
From April, 1914, the work consisted chiefly of widening and trimming

the rock fill and depositing gravel on the upstream slope. The work was com-
pleted 20th October, 1914, in a very satisfactory manner, and the final estimate
has been paid.

SURVEYS.

An examination was made of Kakabonga lake, the source of the western

part of the Gatineau river, by Mr. A. Gray, in September, 1912.

The scheme was to build steel frame sluice-ways controlled ^^^th stoplogs

at Barriere post, Hudson's Bay Company, near the north outlet and across

the Gens de Terre river near the south outlet. Detail surveys were made and
the estimated cost was $172,000, without damages to timber that would be

flooded along the borders of the reservoir.

During February and March, 1913, ]\lr. W. E. Blue ran a general flood

-contour around the main shore of the lake, but numerous low islands yet remain
to be examined.

If dams were built across both outlets of Kakabonga, a storage reservoir

of 15 feet depth and 100 square miles surface would be formed. Unfortunately

the catchment basin for this would only be 2,500 square miles, so Kakabonga,
like Kipawa, might not fill during dry years.

With a raised surface there was also a possibility that the water might be

passed westwards to the Coulonge and fed into the Ottawa above the Calumet
and other large falls, increasing the flow. This by-pass, however, was found

to be impracticalile owing to the heavy excavation, although the distance to

canal would only be 1,000 feet.

Both the reports are included, together with the estimate, plans, and photo-

graphs.
Surveys have been carried forward in the Kijiawa wat(>rshed to fix the

size and elevation of Lakes Ostaboning and Sasaginaga. This party is at present

continuing a survey begun some time ago between Timiskaming and Mattawa.
The Madawaska river and lakes have also been under survey and very

good progress has been made. This watershed contains 3,200 square miles

and there are several large lakes regarding which information is frequently

asked.

The various surveys made throughout the watershed cannot be assembled

for mapping purposes without latitude and longitude determinations. It is

only since the introduction of wireless telegraphy that longitude can be taken

accurately and economically where no telegraph lines exist. During 1914,

a party equipped with wireless apparatus established points at Quinze, Kinegivis,

Grand Lake Victoria, and Kakabonga lakes. Their work was much hampered
bv low water in the streams and l)y cloudy weather and l)ush fires, l)ut the
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No. 7.—Quinze Dam: Seams in trap rock with Forest loader derrick,
which is easily moved aside /or blasting.

Xo. 8.—Quinze Dam: view of upstream face across river, showing sluic2ways and rock slope staunched with
fine material. Full reservoir surface will be five feet below the top of dam.
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points have been fixed to about a quarter second, or 25 feet on the earth's

surface. We are indebted to Dr. King of the Observatory for furnishing Mr,
Dier, telegrapher, and Mr. Nechion, observer, and to the Navy Department
for the use of a wireless outfit.

No. 9. -Kipawa Reservoir, log pass in dam across the head of

Gordon Creek.

Office work has consisted in reducing notes and plotting discharge curves
for metering and in keeping the returns from the fifty-ocld gauge stations.

Mr. DesRosiers has also attended to a mass of work connected with geodetic
levelling and plans required in connection with various dry docks and other
works of the department.

The watershed map of the Ottawa river is constantly being corrected, and
further information is lacing added as survey notes come in. Thepongitude
and latitude determinations make it now possible to advance the work on the
mile-to-an-inch plans of the river and its tributaries. ^

In connection with Kakabonga, a detailed report from Mr. (Jray is sub-
mitted, together with the report of the survey made by Mr. Blue. Plans are

also submitted showing the various lakes connected with the scheme and the
excavation necessary to pass the stored water via tlie Coulonge river.
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26th February, 1913.

C. R. CotJTLEE, Esq.,

Engineer in charge, Ottawa River Storage,

Public Works Department, Ottawa.

Sir,—In connection with my investigation last September of the proposed
dams at the head of Gens-de-Terre river and foot of Barriere lake for the Kaka-
bonga reservoir, I beg to submit the following:—

•

In order to create artificial storage on Kakabonga lake, it is necessary to
include in the storage basin. Bark lake. Rapid lake, Kakabonga and Barriere
lakes. For the control of this storage, two dams are necessary, on Kakabonga
lake at the head of Gens-de-Terre river, about 500 feet below the present timber
dam operated by the lumber firm of Messrs. Gilmour and Hughson; the second
dam required will be located about 6| miles west of Hudson Bay, Barriere
lake Post, where the Ottawa river flows out of the lake.

The proposed Kakabonga dam site is situated at the head of the Gens-
de-Terre river, about 500 feet below the present lumber dam, built about forty,

years ago by Gouin. It is about 100 miles north of Maniwaki, the terminus
of the Canadian Pacific Railway, Gatineau branch. There is a good winter
road from IVIaniwaki to Bark Lake depot (sixty-five miles), the base camp for

the Gilmour and Hughson Lumber Company, and which is situated on the
south shore of Kakabonga lake.

The maximum load by team on the winter road is 2,200 pounds and the time
occupied in the return trip is five days.

There is a good summer road from Maniwaki to Carp Lake depot (50 miles),

one of the W. C. Edwards Company's stopping camps, and from Carp Lake
depot to Bark Lake depot, the road is very difficult, even for pedestrian travel.

From Bark Lake depot to the present lumber dam at the head of Gens-de-Terre
river (35 miles), the lake is navigable and it is possible to bring material, etc.,

by the steam alligator owned by the Gilmour and Hughson Lumber Company.
The proposed Barriere Lake dam site is situated on the Ottawa river, 115

miles north of Maniwaki, and about 6| miles east of the Hudson Bay post,

Barriere lake, which is also reached from Maniwaki to Bark Lake depot, thence
by steam alligator through Rapid lake to a small timber dam built by Gouin
about forty years ago, and situated about 1| mile east of the Barriere lake,

Hudson Bay post. At this dam, material, etc., will require to be transported
about 300 feet over the dam and brought by boats or scow to the proposed
site (5 miles), which is at the foot of the lake and at the head of a 31.7-foot
fall in the Ottawa river.

The two timber clams, at present existing, Avere originally built about forty

years ago by Gouin; they create an artificial storage of about 4 feet on these
lakes, and are used and maintained by the Gilmour and Hughson Lumber
Company, the dam at the head of the Gens-de-Terre river being used for passing
logs down the Gens-de-Terre river to the Gatineau river to Hull. The dam
on Barriere lake is situated about 1| mile west of Barriere lake, Hudson
Bay post, it divides Barriere lake in two, the water of the west portion of the
lake follows its natural course down the Ottawa river, and the waters of the
eastern portion are diverted and passed through the Gatineau by the Gens-de-
Terre dam.

The drainage area of the proposed })asin is 2,500 square miles, the Ottawa
river above Barriere lake contributing 1,345 sc^uare miles and the Kakabonga
and other lakes 1,155 miles. The total area of the reservoir is 100 square miles,

made up as follows:

—
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Square miles.
Bark lake to Burns narrows 14-4
Kakabonga lake 46-8
Part of Barriere lakes east of present dam, including Rapid lake 29-4
Barriere lake, Bouchette lake, and 40 miles of Ottawa river above Barriere lake 10-0

Total 100-6

The type of dams proposed is the same as those already built at Kipawa
and under construction at Quinze, viz., rock-fill with 20-foot sluices and wooden
stoplogs. On account of the high cost of transportation of cement and the
limited life of wood for the sluice-ways, it is proposed to use steel bents instead
of concrete for the abutments and piers. The steel work, will be connected to

the rock-fill embankment with timber cribs. At both locations a good rock
foundation has been found for the sluice-ways, and all the work in connection
with preparing the foundations and building the piers can be done in the dry,
thus getting away from costly unwatering work.

From previous investigations by Goodspeed (1906 G.B.S.C. 1906) and
Dansereau (Report 1910), it has been fairly well established that by the con-
struction of two dams, a storage of 15 feet can be maintained on the present
Kakabonga basin and, for this purpose, a careful survey has been made and
plans prepared for two dams at the locations above described.

At the head of the Gens-de-Terre river, the proposed dam will be 25 feet

above the sill, and 1,000 feet long. The type of dam proposed is similar to the
Kipawa and Quinze dam, viz., rock-fill with steel piers and wooden stoplogs.

The proposed dam at Barriere lake will be 25 feet high above the sill, and 2,000
feet long.

U ' J FOUNDATIONS OF SLUICE-WAYS.

f The sites of the sluice-ways have been located on rock. The Gens-de-Terre
sitejappears from the examination made to be solid, but at the Barriere site

the rock at the surface appears shattered and full of seams. Some work was
done to trace the depth of these seams, and they only appear to extend down
a few feet, but in view of the foundation trouble which developed at the Quinze
site, I would recommend that further investigation be made of both sites.

MATERIALS FOR CONSTRUCTION.

At Gens-de-Terre site the nearest available sand, suitable for concrete,

is'at the mouth of the Kakabonga river, about 8 miles north of the dam site.

^ For the rock embankments, good suitable quarries can be opened up at the
dam site. At Gens-de-Terre there is about 2 feet cover on the solid rock, and
at Barriere there is a cover of about 6 feet of fine sand over the solid rock.

t; Timber for stoplogs and cribwork can be obtained from the limits bordering
the reservoir. It will, however, be necessary to go a considerable distance
back^from the lake to obtain the large dimension timber for the stoplogs.

COST OF RESERVOIR.

Detailed estimate of both dams is attached, but no estimate is made of the
land damages until the survey now being made of the flooded land is received.

Gens-de-Terre dam S 70,000 00
Barriere lake dam 102,000 00

Total 5172,000 00
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TIME FOR COMPLETION.

Both dams can be completed in eighteen months. The contract for steel

work will require to be let about July 1, in order that it may be ready for ship-

ment by January 1. The contract for the other work will require to be let by
December 1 so that supplies, etc., may be transported to the dam sites during
winter months.

Yours obedientl}'',

A. Gray,

Asst. Engineer in charge.

KAKABONGA RESERVOIR.

ESTIMATE OF COST.

Ottawa, February 26, 1913.

Clearing, 2 acres at $50
Grubbing, 1 acre at SlOO
Excavation, earth, 1,000 c. yds

rock, 12.000 "

Cribwork. 1,300
Concrete, sav 100 "

Stoplogs, 45 m at $80
Stoplog ends, 13,000 lb. at 10 cents per lb

Steel bents, 200,000 lb. at 7 cents per lb..

Glance boom and anchor cribs
Stoplog lifting machine
House for dam tender
Engineering, etc

at 75 cents per c. vd.
$2..50 per e. vd
3.00

$15.00

$ cts.

100 00
100 00
750 00

30,000 00
3,900 00
1,.500 00
3,600 00
1 , 300 00

14,000 00
2,000 00
4,000 00
2,000 00
6,750 00

70,000 00

Ottawa, February 26, 1913.

BARRIERE LAKE RESERVOIR.

ESTIMATE OF COST.

Clearing, 5 acres at $50.00 per aero
CJrubbing 2ii acre.s at $100 per acre
Excavation, earth, 2,000 c. yds. at 75 cents perc. yd.

rock, 22,000 "
.S2 .50

Cribwork 1,450 " S3 00
Concrete 100 " $15 00
Stoplogs, 45 M at SSO.OO
Stoplog ends, 13,000 lb. at 12 cents per lb.

Steel bents, 200,000 lb. at 9 cents per lb

Stoplog lifter

House for dam tender
Kngineering, etc

$ cts.

2.50 00
250 00

1,500 00
55,000 00
4,350 00
1,,500 00
3,600 00
1 . 560 on

l.S.OOO 00
4.000 00
2.000 00
0,990 00

102,000 00
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No. 11.—Kakabonga Reservoir, Gens-de-Terre River Log Pass.

No. 12.—Kakabonga Reservoir, G i;n3-de-Terre River Dam Site.
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DEPART?^IENT OF PUBLIC WORKS, CANADA.

Ottawa River Storage,

Ottawa, Ont.. April 14, 1913
C. R. Coutlee, Esq.,

Engineer in charge,

Ottawa River Storage, Ottawa.

. CONTOUR SURVEY KAKABONGA LAKE.

Sir,—In connection with the contour survey of the Kakabonga reservoii,

I beg to submit the following report:

—

The object of the trip was to ascertain the amount of land that would
be flooded by raising the water level of the lakes to the proposed full regulated

level of 1,198, with special reference to those places mentioned on page 180
of the Ottawa River Storage Report, of 1911. The land required would be to

elevation 1,203, thus giving a 5-foot reserve.

The present water level varies from 1,182 to 1,187.

The height of land between the reservoir and Dam lake, the head water of

the Coulonge river, was also investigated with a view to create an artificial

outlet of stored water by way of the Coulonge river.

The party, consisting of fourteen, left Ottawa on January 19, for Maniwaki.
Here provisions and teams were obtained and on January 22, a start was made.
Bark Lake depot was reached on January 24, after a 65-mile drive over good
winter roads.

Another day and a half's driving down the lake brought the party to a

shanty, near Long Narrows. The party was split up here, one-half going to the

Kakabonga river, while I took the other half and went to the height of land
between Rapid lake and the Coulonge river.

Camp was made on Mountain creek which flows into Rapid lake. This
creek varies from 80 to 20 feet in width, and in the spring would probably be
5 or 6 feet deep.

Some 4,000 feet up the creek is a small lake, 1,000 feet wide. Its elevation

on January 30 was 1,213.91, and its depth in the centre, some 27 feet.

Between this lake and Larouche lake is a black spruce muskeg at elevation

1,217, and 2,300 feet wide. The elevation of Larouche lake on February 4 was
1,213.54.

This lake is about 5 miles long, and in it are two narrows: one is three-

quarter mile long, 15 feet wide, and the other is 600 feet long and 60 wide.

Both are very shallow.

The outlet of Larouche lake is near its west end. and flows north, emptying
eventually into the Ottawa River, near Birch lake.

The divide between Larouche and Dam lake, the headwater of the Cou-
longe river, is about 1,100 feet across. At 400 feet from Larouche, the elevation

of the ground is 1,218, and at 1,000 feet it is 1,240. From here the ground
falls steeply to Dam lake, whose elevation on February 4 was 1,189.04.

Under present conditions, Kakabonga reservoir is some 3 feet lower than
Dam lake.

At the proposed full reservoir level it would be 10 feet jiigiicr than Dam
lake, thus only giving a 10-foot head on any canal that would be built to throw
the water down the Coulonge.

To do this would entail a great expense, and the benefits derived would
not warrant this.

19a—3
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Returning by way of Long NarroAvs, the party travelled south around
the end of Gouin's island, then north to the Kakabonga dam with the intention

of working along the east shore to join on with the other party.

From Kakabonga dam to the Kakabonga river, the shore is high, with a

high range of hills in the back ground. Very little valuable timber will be
destroyed. A few spruce will be flooded, and many birch, balsam, and poplar.

It was necessary to go up the Kakabonga river about 6 or 7 miles in order

to obtain elevation 1,203.

At its mouth is a large flat of jack pine and spruce, which will be flooded.

There is hardly anj' rise in the river for 4 miles, but when the rapids are struck

they are practically continuous. The shores are steep. Four miles from the
mouth, the right and left branches of the river join the main stream. They
are both very rapid, so the required rise was soon attained.

In this section, from the Kakabonga dam to Rock lake, including the Kaka-
bonga river, the amount of land that will be flooded to elevation 1,198 is 2,438.

5

acres, or 3 . 8 square miles. The area between elevation 1,198 and elevation 1,203

is 450.75 acres, giving a total of land required on this section ec^ual to 2,289.25

acres, or 4.5 square miles.

While at the Kakabonga dam it was found that to luring the grade of the

fill of the proposed dam up to 1,203, it would increase its length ])y 100 feet.

The Gens-de-Terre river was open below the rapids.

The two parties met on Februarj^ 19. The next day camp was moved to

Hebert's shanty on Bronson island. From here a team was taken to Lacroix's

camp on Long Narrows and thence up the lake to Brady's Narrows, where
camp was made on February 22.

From Brady's Narrows, the party worked south, taking in part of Burns
bay, Serpent bay, and Carp bay.

In the end of Burns bay there is no danger of the water escaping to the west,

although it may flood eastward over to Crooked Narrows on Kakabonga lake,

thus making an island. Several small lakes were investigated on the south
shore of Burns bay, and the required elevation was obtained.

There are quite a few good white pine in the bay, the average diameter
being from 8 to 16 inches. One clump of fifty-one white pine, 24 to 26 inches

diameter was found on a line 500 feet long. The red pine averages from 7 to

,18 inches, and are not so numerous as the white. A few spruce will be flooded.

The remainder of the trees are birch, balsam, and cedar, with a few tamarack.
In Serpent bay are a good number of white and red pine, averaging about

12 inches diameter. In the bottom of the bay, the timber is all burnt, except a

swamp in a creek gully, which is covered with black spruce, 2 to 12 inches

in diameter.

The shores of Carp bay are high, only one large flat being found on the

south shore of the bay. On the west shore, very few pine are found, but on the
east and north shores are quite a few good red and white i)ine.

Owing to signs of an early break up it was decided to investigate the height

of land between Bark lake and Seize lake, the headwater of Seize creek, which
flows south to the Gens-de-Terre river.

A check line of levels was run over the lowest part of the height of land,

which showed the elevation of Seize lake on March 19, to be 1,193.10. The
highest point on the gully was 1,201.

A fill to bring this up to 1,203 would be 115 feet long and with a width of 10

feet at the top and side slopes 1 to 1 would contain some 130 cubic yards.

The survey of Carp bay was completed on March 19. The party moved
to Poigan bay on March 20, over very liad ice. That night, a heavy rainstorm
rotted the ice considerably, so it was decided to move to the {iei)ot and disct)ntinue

work.
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Bark lake depot was reached about 9 a.m. on the 21st. In the p.m. a.

survey was made of the depot buildings, and the divide in the end of Deschenes
bay was investigated. The lowest elevation found on the ridge between this.

lake and Hunter lake was 1,206.

Permanent hubs were left at the ends of the survey, so that future work
may be tied on that already done.

The area flooded from Brady's Narrows, south, including most of Burns
bay, Serpent bay, and Carp bay is as follows: Area to 1,198 is 1,083.5 acres,

and between 1,198 and 1,203 is 463.2 acres, making a total of land required

of 1,546.76 acres, or 2.4 square miles.

The part}' reached Ottawa on ]March 24, being sixty-three days away. Of
this time, twenty-three days were spent in travelling (getting to and from the
lake and moving camp), two days were lost by rain, and there were seven Sundays
leaving thirty-one days' work on the survey line. During this time, 81.9 miles

of traverse were run, and 17.6 miles of line cut in the bush to the contours.

This makes an average of 2.6 miles per day for traverse and 2,950 feet of line

cut per day.
The toal area of land required in the places surveyed amounts to 6.9 square

miles. The area of the lake would be increased by 5.5 square miles.

The total length of shore line around the reservoir, including the Ottawa
river, past Bouchette lake, is approximately 475 miles. The length of the
shore line of Bronson island and Gouin's island, which divides Kakabonga lake,

is 160 miles. These islands have to be contoured, owing to the timber on them.
This makes a total of 665 miles, of which 80 miles have been done in the past
season, leaving 585 miles to do.

During summer months, probably 50 miles a month would be a good average.
The main shores could probably be finished in eight months.

The cost of the survey is divided up as follows:

—

Transport S 370 00
Provisions 707 00
Equipment at 200, sav 10>,c 20 00
Wages 2, 120 00

Total S3, 21 7 00
Cost per mile 3.217

= $40.01.
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I have the honour to be. Sir,

Your obedient servant,

AV. E. Blue,

Assistant Engineer.

LONGITUDE AND LATITUDE DETERMINATIONS.

In connection with the longitude and latitude determinations, a detail

report from Mr. T. C. Dennis of the Astronomical Observatory staff, follows.

This includes all the work done during 1914 and 1915, so that a complete
description of all the points determined in the field is now on record.

19a—3^
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Ottawa, December 1, 1915.

C R. CouTLEE, Esq.,

Engineer in charge.

Ottawa River Storage, Ottawa.

Sir,—During the summers of 1914 and 1915, several stations were observed
in the watershed for latitude and longitude. Dr. King, C.M.G., Dominion
Chief Astronomer, kindly lent observers. It was decided to use the novel method
of wireless telegraphy for the comparison of time signals with the Dominion
Observatory, and a portable wireless receiving instrument was secured for

this purpose.
The party consisted of seven, an observer and six men for the canoe trans-

port. During the ten months the party was in the field, about one thousand
miles were covered with the canoes, and thirteen stations were observed. Many
portages had to be made through unsettled country, so that it was necessary

to reduce weight as much as possible.

The astronomical transit used was smaller than desirable, and it was found
impracticable to carry the cement generally used for its foundation, so that

the standard of accuracy was slightly below that obtained with the larger

instrument with the concrete base. The time comparison was made with the

observatory by means of the time signal sent out from Washington at ten o'clock,

p.m. The observers at the observatory and in the field each comparing his

clock with Washington, by means of the coincidence method.
Aerials consisting of two wires 300 to 600 feet long were erected at the dif-

ferent stations, using the highest trees in the vicinity for masts.

At stations where cement was not available, piers for the instrument were
oTi several occasions constructed by using three logs about 7 feet long which
were placed on end in the ground leaving about 2^ feet above. These logs

were firmly nailed together at the top and in some cases a cribwork, was erected

:around them to protect the pier. At three of the stations a large stump was
vused as a pier, and these were found to be nearly as solid as the cement. The
pier at one of the stations was built of large fiat stones, which gave very satis-

factory results.

Although the instruments carried were of a delicate nature and required

careful handling, they made the whole distance without accident of anj' kind.

The wireless outfit proved very satisfactory, and at ever}^ point where it was
erected signals were received on the first night. The party was always in

touch with the large wireless stations on the Atlantic coast.

The determination of the positions of those stations has a probable error of

•035 S. or about 35 feet in longitude and -10" or about 10 feet in latitude.

The following are descriptions of the stations observed:

—

Qiiinze Dam.—Observing pier 1,100' 9 feet N. 47° 22' W. from Clialloner's

Canadian B.M. No. MDCX (elevation 842-90 feet).

Kinojevis River.—Ohsevy'mg pier 577-9 feet S. 54° 40' W. from B.M. No.
3 (elevation 879-44 feet), established bv C B. Hull of Department of Public

Works.
Harriere.—The pier is situated on the north side of the arm of Rapid lake,

about 600 feet from its shore. It is 1,690-8 feet from a copper plug cemented
into the rock, close to th(> Hudson's Bay flag p()l(\ This plug is 68-5 feet from

the southwest corner of Hudson's Bay Company's store, and 157-5 feet from
northwest corner of residence of manager of Hudson's Bay stores.

Grand Lake Victoria.—The pier is situated on the south side of the Ottawa
river, distant then^from about 1000 feet. It is also 2078-4 feet with b(>aring

N. 79° 20' 48" E. from a copper plug cemented into the I'ock and surmounted
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by a cairn of stones. This copper plug is near the residence of the manager of

the Hudson's Bay Company stores.

Hunter's Pointy Kipawa district, Quebec.—The station is a screw head in the

top of a concrete pier built on a flat-topped boulder at Hunter's point. The
station is 30 feet from the north shore of the North river, and about 1,300 feet

west of Mr. Pierre's house on the opposite side of the river. Station 64 of the

Public works Department survey is N. 62° 25 E. of the astronomical station,

and distant 1,474-2 feet. A line has been cut to a copper bolt placed in the

solid rock, 433-2 feet due north of the astronomical station. The bolt is at the

south side of a stone cairn. The line from stations 64 and 63 of the Public

Works Department survey has a bearing of N. 63-35-30 E. with this north-

and-south line.

Stubbs Bay, Des Moines Lake, Quebec.—The astronomical station is a screw
head in the top of a concrete pier situated on a narrow hog's back, about 50 feet

wide, extending south-easterh' into Lake Du Moine at Stubbs bay. A copper
bolt has been placed in a boulder, 2124-6 feet due south of the station. The
station is 1454-5 feet from the southeast corner of the store at Eddy's depot
on a bearing S. 6° 34' 30" W.

Wai'd Lake Station, Coulonge River, Quebec.—The astronomical station is

a copper bolt in a large flat rock surface, on the east side of Wards lake. It

has been tied to the lake, which is about one mile long and quarter of a mile wide
by a triangulation survey. The station is 15 feet from the shore of the lake,

and about 100 feet south of a tall pine tree from which the limbs have been
cut. There is a cairn of large flat stones 2 feet north of the bolt. A squared
cedar post with a nail on top has been placed 2,360-9 feet due south of the station

on the opposite side of the lake. The station is 4,580 -2 feet from the north side

of the entrance of Victoria creek on a bearing S. 60°09' E.

Crow-Coulonge Station, Coulonge River, Quebec.—The station is a copper
bolt in the top of a large pine stump (21 inches in diameter) 100 feet from the
south shore of the Coulonge river about 200 feet up stream from the mouth
of the Crow river on the opposite side of the Coulonge. The stump is well

blazed on the north and south side. It is distant 470-9 feet from a copper bolt

placed in the solid rock on the north side of the Coulonge and east side of the

Crow rivers at their intersection. A squared post has been placed 356-5 feet

due south of the station, apd the line cut out.

Gens de Terre Station, Gatineau River, Quebec.—The astronomical station

is a copper bolt in the top of a concrete pier on the north side of the Gens-de-
Terre river, 25 feet from the shore and 700 feet from the Gatineau river. A
squared cedar post with nail on top is placed 415- 1 feet due south of the station

on the opposite side of the Gens-de-Terre river. A line has been cut from the
astronomical station to the Gatineau river near the forks.

Lievre forks station, Lievre River Forks, Quebec.—The station is a screw
head in the top of a blazed birch stump 15 feet east of the west branch of the
Lievre river, and 380 feet above the forks of the east and west branches. A
squared post with nail on top has been placed 653-8 feet true south of the station

on the east side of the east branch of the river. A copper l)olt is placed in the
solid rock on the west side of the east branch 730 - 2 feet from the station on a
bearing N. 33° 30 W.

Gatineau forks station, Gatineau River, Quebec.—The station is a screw head
in the top of a large forked pine stump, between the east and west forks of the
Gatineau river. About 300 feet from the forks on the hog's l>ack, between the
two branches. A copper bolt is placed 292-3 feet from the station on top
of a large rock face at the point between the forks, and about 20 feet above the
water. A squared spruce post is placed due south of the station 818-6 feet
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on the east side of the east fork, about 30 feet from the shore and about 20 feet

above the water. The lines are cut from the station to the copper bolt and the

south mark.

Chaudiere Dam Station, French River, Ontario.—The station is a screw head

in the top of a concrete pier on the height of land west of the government offices.

A copper bolt is placed in the solid rock due south of the station. The station

and bolt have been connected bj' survey to the Georgian Bay Canal survey.

French River Village Station, Ontario.—The station is a screw head in the

top of a concrete pier placed on the top of a low rock hill about 100 feet north of

Mrs. Tessier's house at French River village. It is also about 100 feet from the

shore of a small bay on the south side of the French river. A copper bolt is

placed due north of the station. The bolt and the station have been connected

by survey with the Georgian Bay Canal survey.

T. C. DENNIS.

No. 13.—Portable Wirele.s.s receivin<: instrument and comparison clock, which is electrically connected with head

phones and sidcrial ob.serving clock in another tent that protects the astronomical transit. The time
signal from Washington is heard in the phone connected with the comparison clock,

which registers on a chronograph ribbon.
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Xo. 14—Aeria! masts at Ward Lake, Coulonge river. Two wires are.

,

stretched between trees to recaive the pulsations sent from the
powerful sendinij station.
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No. 15.—Astronomical Transit set on large .-^tuiiip near fork.s of

Lievre river.

No. 16.—Astrononiical transit with siderial observing clock upon bench to left.
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The following list of distances and elevations along the Ottawa river has

been corrected to date. The mileage is from the mouth of the Ottawa river at

the foot of Montreal island, and the elevations correspond with the Canadian
bench-marks established by the Public Works Department.

OTTAWA RIVER—LOCALITIES, DISTANCES, AND ELEV.\TIONS.

Miles
from
Moutli

00

2-5

51
60
10-9
12-4
13-9
14-9

161
17-9
20-9
23-9

24-9
25-9

37
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OTTAWA RIVER—LOCALITIES, DISTANCES AND ELEVATIONS.—Con.

Miles.
from
mouth.
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OTTAWA RIVER—LOCALITIES. DISTANCES AND ELEVATIONS—Con.

Miles
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OTTAWA RIVER—LOCALITIES, DISTANCES AND ELEVATIONS—Con.

Miles
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OTTAWA RIVER—LOCALITIES. DISTANCES AXD ELEVATION'S—Con.

Miles
from
mouth

Low
Water.

High
Water.

446-6

450-4
456-0
463-2
471-0
477-0
483-4
484-2
487-0
6050
615-0
635-0
647-0
659-0
671-0
683-0
740-0

Ottawa Rirer—Concluded.

Qinze dam; top roadway 872-75; sills sluiceways varj- from 843-2 to 854-7; highest record
(before cam built, 1914), : lowest water,

Regulated full reservoir 867-38; surface when 10,000 c.f.s. passing dam
Previous to building of dam, pond above Maple rapids
Head rapid extended from mile 447-3 to 448-2, rising to Quinze lake surface; H.W., 1909;

L . W., 1914
Red Pine narrows
Gillies bay, south side
Smooth river enters from Roger lake north side
Narrows between Quinze and Expanse lakes
Ottawa enters Expanse lake, north side -. ,

Sturgeon rapids, foot -.

" head, June 1910 ....,
Kenojevis river enters west side, June, 1910
Grand Lake Victoria
H. B. Co. post
Birch lake

837-9

850-9

851-0

Backbone lake
Kapitajewan river enters north side
Barri&re lake and Kakabonga lake to south.
Bouchette lake
Head of river, Mechegama lake

l.OCO

1,030

846-2

8-58-1

859-0
875-1
875-8

NOTES OX A VISIT TO KEOKUK DAM. MISSISSIPPI RIVER,
IOWA, U.S.A.

Department of Public Works,

Eugene D. Lafleur,
Chief Engineer, P.W.D.

Ottawa.

Ottawa, Januarv 27, 1913.

Sir,—According to your instructions of the 10th of December last, we, the
undersigned, have the honour to report that we have visited the water-power
in course of development at Keokuk, Iowa, U.S., at the foot of the Des Aloines
rapids on the ^Mississippi river, with the object of obtaining useful information
in view of probable similar developments being undertaken in Canada.

The works under construction at Keokuk by the "Mississippi River Power
Company'" are the largest ever undertaken by any private company in America.
The capital required, about 825,000.000, has been subscribed in several European
countries, Canada, and the United States. The amount of power to be developed
is 300,000 horse-power, or about one-half of the total now utilized by five

companies at Niagara Falls. Although the present installation will consist of

only fifteen turbines and electric generators of 10,000 horse-power each or one-
half of the ultimate installation, however, the foundations for the additional

units are all built and will recjuire but a comparatively small outlay to complete
any part of or the whole installation as it becomes necessary. The city of St.

Louis, Missouri, 140 miles distant, has already contracted for 60,000 horse-

power for ninety-nine years. The transmi.-^sion line is nearly completed, and will

carry the electric current at 110,000 volts. The works are to be completed by
the 1st of July next.

history.

The project of utilizing the Des Moines rapids for an electric water-power
has been under consideration for a great number of years, dating back to 1848,
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when it was proposed to develop 10,000 horse-power by means of wing dams.
In 1890, a company was organized and engaged the services of Mr. Lyman E.

Cooley who made several propositions for water-powers of different capacities

at Nashville, 8 miles above Keokuk, but this company was unable to finance

its scheme.
A few years later, the matter was taken up by ]\Ir. Hugh L. Cooper, Con-

sulting Engineer of New York, who proposed the works now being carried out.

He undertook to raise the funds and he organized the new company which took

over the rights of the old company. In 1905, Congress passed a Bill authorizing

the company to proceed with the works.

SITE.

The site of the power plant is at Keokuk, Iowa, on the west side and
Hamilton, Illinois, on the east side of the Mississippi river, at the foot of the

Des Moines rapids, which extend for a distance of nearly 12 miles. It is 220

miles west of Chicago; 140 miles north of St. Louis, ]Missouri, and 180 miles east

of Kansas City. It is the centre of a population of nearly 5,000,000 within a

radius of 220 miles. The city of Keokuk has a population of 15,000. The
river at this place has a depth of 7 feet, the rapids have a fall of 23 feet, and are

overcome by a canal, 9 miles long and three locks wdth 6 feet of water on the

upper sill, built by the United States Government in 1877, on the west side of the

river, but navigation is not practicable at low stages of the river.

CONDITIONS IMPOSED.

Several conditions were imposed by the Government before granting

authority to build the water-power development by the company; such as the

construction of a lock 110 feet wide, 400 feet long, with a lift of 40 feet and a

depth of 8 feet on the upper sill to take the place of the old canal; the con-

struction of a dry dock 110 feet wide at entrance, 463 feet long. These are to

become the property of the Government after completion, and the power for

their operation is to be furnished free in perpetuity by the company; the water

level is not to be raised more than 35 feet above its present level at the site of

the dam and the depth of 8 feet is to be maintained on the new lock sill. The
company has to pay all damages on account of flooded lands and to raise the

level of the highways and railroads on both sides of the river.

ADVANTAGES DERIVED.

The company estimates that the advantages derived by the Government
fiom the construction of the dam and water-power are equal to a capitalization

of over $5,000,000, as the old canal and locks, built in 1877, were in need of

constant repairs which, together with the cost of operating, amounted to

$40,000 a year; besides, 2 feet additional depth of water on the sill of the new
lock are obtained and deep water navigation is provided for a distance of (30

miles above the dam. It is also contended that a saving of two hours will be

effected by boats running in open slack water instead of through the canal.

WORKS UNDER CONSTRUCTION.

All the works are built of concrete on a solid rock foundation and consist

of:—
First.—A dam 4,278 feet long plus the east abutment 290 feet and west abut-

ment 81 feet. The dam is 42 feet wide at the bottom and 29 feet wide at the top, of
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a total height of 53 feet. The dam is composed of 119 arched spans, with piers

6 feet thick and 30 feet of clear span. The spillways between the piers are 32

feet high from bottom, with vertical upstream face; the downstream face is an

ogee curve. The dam is keyed into the lime-stone bottom of the river about 5

feet in depth. Steel sluice gates, 11 feet high on top of each spillway, with their

ends fitted into grooves in each pier, are to be raised by electric travelling derrick

as required, to regulate the level of the river. The piers support a reinforced

concrete floor intended to carry the derrick and a railway track. The piers and
dam consist of solid mass concrete of 1-3-5 mixture.

Second.—A power-house, 1,718 feet long, 133 feet wide, with sub-structure

built of mass concrete and 70 feet high to generator floor. The substructure

contains the turbine chambers, stairs, and passage ways; it is provided with

two ice chutes, 30 feet wide, for sluicing out ice floating in the fore bay: the

superstructure is 107 feet high, the walls are built of reinforced concrete, and
there are four floors, the first containing the generators and the others contain

the oil switches, the transformers, and other accessories.

Third.—Thirty generators and turbine units, each mounted on the same
vertical shaft, which is 25 inches diameter, running fifty-eight revolutions per

minute. The generators are 31 feet in diameter, the turbines 16 feet 2 inches

in diameter, of a capacity of 10,000 horse-power each, rated on a 32-foot head

of water; this head wilfvary from 22 to 35 feet. A thrust bearing on rollers

carries the generator, turbine, and shaft, a total weight of 550,000 pounds.

The first installation will consist of only fifteen power units. The turbine

chambers are 39 feet in diameter, and the water is guided so as to have the best

effect on the turbines.

Fourth.— A lock 110 feet wide, 400 feet long, with 8 feet of water on the

sill, and walls 52 feet high, from 8 to 33 feet thick, with main filling culverts

under the concrete side walls and branch culverts with outlets through the

floor; four branch culverts on each side. The culverts are cast in concrete

around steel lining as a protection against erosion. The lower lock gates are

50 feet high and consist of a steel truss sheeted with steel plates on the compres-

sion side only; part of the outer side of the frame is sheeted so as to form an air

chamber which will support a part of the weight of the gate by its power of

floatation. The gates are pivoted on hardened steel and bronze. The upper

lock gate is of an entirely new design, it consists of a single steel caisson and

is intended to carry a railway track to be used when the lock entrance is closed;

the bottom part is an air chamber that may be filled with water the weight of

which sinks the gate into a chamber until its top is somewhat below the lock

sill and allows the boats to pass over it. As soon as the boat is in the lock,

compressed air is introduced into the air chamber which forces the water out,

allowing the gate to float back in place. Proper appliances are provided at

each end to lock the gate in its proper position. Three gates of this design

will be built, one for the dry dock and two for the lock, one of which is a guard

gate, all interchangeable.

Fijth.—A dry dock, 110 feet of entrance, 463 feet long. It is to Ix' closed

with one of the gates above described. No pumps will be required for this

dock as the water may be let out by gravity through a culvert having its outlet

in the lower reach of the river below the power-house.

Sixth.—A sea-wall, 1,110 feet long, 45 to 70 feet high, to be built on the

west side of the river to protect the railroad embankment which has been raised

on account of the higher level of the river.

Seventh.—An ice-fender, 2,325 feet long, on the line of the upper limit of

the forebay to exclude the ice therefrom. A 300-foot opening in the ice-fender

is provided at its west end for navigation purposes. This opening will be closed

during the winter season by a floating boom built of timber trusses, 5 feet deep.
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The concrete structure is a series of arched spans 60 feet long with 10-foot piers

between; the top of the structure will be 8 feet wide and the bottom 18 feet

wide; the crown of the arches will be 4 feet below low water so as to prevent
ice from entering through the spans.

All the concrete was deposited in the dry in cofferdams built of open face

timber cribs, 24 feet long, 16 feet wide and about 15 feet high, placed 12 feet apart,

allowing the water to run between the cribs, when all the cribs were placed ai;id

ballasted with stone, the openings were closed with horizontal square timbers.

The cofferdams were built in lengths of about 400 feet. Vertical planks were
driven along the outer face and earth was deposited against the sheathing.

The cribs were built by two crews; rewards were given for fast work with the

result that an average of one crib was built in a day, each crib containing 22,000

feet b.m. of timber. One section of cofferdam was ready before the concrete

had been completed in the preceding section.

All the works are built by day labour under the direction of the chief engineer,

Mr. Hugh L. Cooper. They are divided into two sections; the Illinois section

consists of the dam from the east shore to the power-house, and the Iowa section

includes the power-house, the lock, the dry-dock and the ice-fender; each
section has its complete organization and plant. The bridge floor over the

piers of the dam was completed as the work advanced so that it could be used
for the transportation of the concrete on cars carrying IJ^-yard buckets drawn
by steam engines on a railway of standard gauge. Near the end of the finished

part of the floor was mounted a travelling cantilever derrick, 240 feet long,

which took the buckets from the cars and carried them ahead to the mould
at the end of the cantilever arm of the derrick, which is 150 feet long; the derrick,

fully eciuipped, weighs 175 tons, and runs on six wheels over 100-pound rails

placed 25 feet apart.

The total amount of concrete employed in these works is about 650,000
cubic yards, the total length of the concrete works is about two miles.

All the materials used for concrete are delivered in the mixers by gravity

from hoppers in which they have been deposited bj^ cars running on an elevated

railway. During the winter, the broken stone and sand are heated by steam
pipes distributed in the hoppers, but no concrete is mixed when the temperature
is below 4-20 degrees Farenheit.

The quantity of steel used in the works amounts to 7,000 tons, and the

quantity of timber used for the cofferdam and forms was 10,000,000 feet b. m.
The amount expended on the plant alone was ai)out .51,000,000. The

plant consists of: 15 miles of standard-gauge railway. 60-pound rails; 16 standard-

gauge steam locomotives; 142 cars, of which 50 are dump cars; 1,700 tons of

steel in derricks, steel forms, and l)ridges; five 10-ton derrick cars; 9 concrete

mixers; 44 steam boilers; 50 miles of iron pipes, 1 to 5 inches diameter; stone

crushers, capacity 3,500 cubic j^ards per day; centi'ifugal pumps; air compressors,
etc.

The works were commenced in Dec(>mber, 1910, and are expected to be

finished not later than the 3()th June, 1913, or about thirty-one months, during
which about $25,000,000 will have been expended.

The raising of the water level bj^ the construction of the dam will flood

a large area of land on both sides of the river, in which 800 private parties and
companies were concerned, to whom damages had to be paid. Out of tlie total

number of cases, only eight were not amicably settled immediately; six of these

have since made satisfactory arrangements, and only two will have to be decided
by a court of justice, the company having b(>en most liberal in the settlement

for tlamages.
A large proportion of the flooded land paitl by the company is to be re-

claimed and laid out into parks for local attraction on each side of the lake

to be formed.
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We cannot speak too highly of the many kindnesses extended to us by
the secretary of the company and the assistant engineers under Mr. H. L.

Cooper, the chief engineer, whom we had not the pleasure of meeting on account

of his absence from Keokuk.
The company is willing to give every facility to their numerous interested

visitors to inspect the works and give all the information regarding the mode
of construction; observation platforms are built on each side of the river over-

looking the works, from which descriptions are given by one of the officials.

We were, however, favoured by being accompanied by one of the junior engineers

through all the different parts of the works for a detailed inspection.

We have the honour to be, sir.

Your obedient servants,

C. R. COUTLEE,
M. Can. and Am. C.S.

V. C. VALIQUET.
Supervising Engineer.

P.S.—The following details of the Keokuk work, gleaned from the company's
publications, Engineering News, and other sources, is submitted as useful for

reference in connection with hydraulic work.

HYDROGRAPHY.

The Keokuk dam across the Mississippi pens up the greater part, but only

a part of the northern or upper river draining 171.500 square miles. Extreme
floods are not experienced in this upper portion. The Missouri draining 527,000

square miles—the area of the whole St. Lawrence basin—enters below Keokuk
at St. Louis, and the Ohio draining 204,000 square miles joins at Cairo. These

two great rivers sometimes form a conjunction flood creating rises of 40 feet in

the river surface.

The upper river is not so extreme. At the dam site, the general surface of

the natural rock bottom of the river is elevation 480. Low-water elevation is

484 and high-water elevation 505, showing an extreme fluctuation of 21 feet.

The ^lississippi reservoir system amounts to 3,300 square mile feet, about

half the Ottawa storage. The reserves are from 500 miles to 300 miles above

St. Paul. Minn., which is 400 miles above the dam. These reservoirs being

700 to 900 miles distant seem to have no appreciable effect on the flow at Keokuk.

The drainage area of the Mississippi river above the dam amounts to

110,000 square miles, or double the area of the Ottawa basin. The basin

consists principally of the states of Iowa, Wisconsin, and ^Minnesota, reaching

northward to within 30 miles of the south shore of lake Superior.

The average annual precipitation in the south part of the basin is 35 inches,

but decreases northward to 30 inches at St. Paul and 25 inches at the extreme

northern boundary. This is not much different to the annual rainfall over

the Ottawa basin, but the annual run-off is apparently less, being only 0-4

c.f.s. per square mile in the northern part, and about 1 c.f.s. per scjuare mile

in the southern part of the basin.

The Keokuk power plant consists of thirty wheels, rated at 10,000 liorse-

power, and 200,000 horse-power electrical, is to be developed on 32-foot head.

The average annual flow is about 62,000 c.f.s., or nearly 0-5 c.f.s. per sqiuire

mile for the whole area.

19a—
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The sluice-ways in the dam are 30 feet by 11 feet high, and 113 in number.
This would seem to be arranged for passing a maximum flow of 410,000 c.f.s.,

the highest recorded is 372,500, or about 3-4 c.f.s. per square mile. The Ottawa
area yields, during the May flood, 6 c.f.s. per square mile, and in parts 8 c.f.s.

per square mile.

CLIMATE.

The climate is milder than that over the Ottawa basin, but ice takes to a
thickness of 20 inches. During the extraordinarilj'- severe winter of 1912,
^he ice was 30 inches thick in places, but broke up at the end of March. At
vhe time of our visit, 9th Januar}', there was good sleighing in Keokuk and frazil

T-e was forming in the rapids. The year before, the ice attack upon the Keokuk
toffer dam (24th March, 1912) seems to have been very heavy.

TOPOGRAPHY,

Between Montrose and Keokuk, la., a distance of about 12 miles, the
river-bed has a fall of 23 feet, forming what is known as the Des Moines rapids.

The surface fall is about 23 feet at low water, and 16 feet at high water, the
greater part of this fall being in the lower 8 miles. The river is in solid lime-

stone formation, and its bed is practically smooth, so that there is no broken
water or surface disturbance except during very low water and at the lower
end of the rapids, where ridges of harder rock cross the bed. The river channel
itself is only navigable at high water, however, and navigation past the rapids

is provided for by a canal. The river here is nearlj' a mile wide and has a depth
of about 7 feet at mean water. In a 20-year range of observations, its volume
of flow ranged from 20,000 cubic feet per second at low water to 372,500 at

flood stage, the mean as deduced from gauge curves being 62,000 c.f.s.

The dam will raise the water level about 35 feet at the dam, submerging
a considerable area of flat land along the banks and forming a pool about 60
miles in length. About 35 per cent of the submerged land is on the Illinois

side, where the bluffs are nearer to the river than on the Iowa side. On the
latter side, however, the tracks of the Chicago, Burlington, and Quincy Railway
will have to be raised for a distance of about 9 miles. The normal working-
head on the hydraulic machinery at the power-house will be 32 feet, but the
head may vary from 21 feet at high water to 39 feet at low water, the upper
level being kept constant.

The Mississippi, except for low water, is, with the exception of a 12-foot

fall at Rock island, free of obstruction from St. Paul to New Orleans.

NAVIGATION REQUIREMENTS.

Raising the river surface involved among other damages the abandonment
of the United States canal along the west side of the river. Consequenth' a
new lock concentrating all the rise, about 40 feet, had to be constructed.

A proposition that the Government should pay the actual cost of building
the new lock and appurtenances was disapproved by the chief of engineers
on the grounds that: (1) such an arrangement between the Government and
a private corporation in the construction and maintenance of a public improve-
ment was not desirable; and (2) that the existing works are amply sufficient

for navigation requirements, the new lock being necessary only because the
construction of the dam will render these existing works useless.

The upper Mississippi River Improvement Association was very active
in the matter, finally the company agreed to build even a larger lock than
demanded by the United States corps. The idea is that a navigation similar

to that down the Ohio will eventually obtain.



OTTAWA RIVER STORAGE 51

SESSIONAL PAPER No. 19a

MARKET FOR POWER.

The locality of the dam will eventually be a great manufacturing district.

The five million people in the power radius will require current for lighting,

domestic purposes, and for street railways. The raw products would seem
to be chiefly agricultural, but steamboats and barges may of course transport

bulky materials from distant points, eventually.

The Ottawa vallev has great agricultural productions, but in addition

has much mineral and forest products. It is a superior power district to Keokuk
in all respects, except population.

COFFERDAM AROUND POWER-HOUSE.

A great deal of timber was used for cribwork and concrete forms. It

came from Louisiana and Mississippi, sawn ready for use. With us, it would
generally be economy to have a saw-mill at the site.

Standard gauge tracks connect up to all parts of the work, so that car

loads of timber and stone filling for cribs were run out to the very spot at which

they were used.

The half mile of cofferdam for the power-house, which lay in the direction

of the river current, was, of course, subject to scour. This would have carried

away the clay seal deposited along the outside toe, but shoulders were built

out from the general line of cribwork to baffle the current. The upper shoulder

was extended out 100 feet into the river in March, 1912, as additional protection

against ice attack.

The cribwork cofferdam around the power-house was 25-5 feet high to

withstand maximum floods, and that of April 6, 1912, rose to within 3 inches

of the top. The cofferdams pocketing the various sections across the river

did not attempt to keep out an^^thing but ordinary floods, as it was found

cheaper to allow them to flood, under the circumstances.

Cribs were scribed to the bottom and were 24 feet long by 16 feet wide,

built with full open joints and without dovetails; rough vertical planks inside

retained the stone filling. They were built ashore, launched and finished

floating and set bj' gu}^ lines with a space of 12 feet between. After the cribs

were loaded with stone, the gap was filled with stoplogs, the upstream face was
sheeted with 3-inch plank set vertically, and then earth was dumped along:

the toe from cars. Stone was deposited on top of the earthfill, if it needed

protection from the current. Timber and some of the filling was handled

by standard-gauge derrick cars, and the boring and spike driving was done
with pneumatic tools.

The power-house site required 150 cribs to inclose the space 700 feet wide
by 2,000 feet long round three sides, the old canal bank forming the shore side

of the rectangle. Work was begun January, 1911, but was only rapidly under
way by middle of March. The upper half of the area was inclosed 20th April,

and unwatered by the 11th May, so that dust was flying. All these cribs were

braced to give additional strength; they were built in about 8 feet of water.

A bonus was given if one crib per day was built and set for a period of twenty-

five days by each crew. The crib filling was from a quarry near by that was
stripped and excavated by steam shovel, then hauled in 12 cubic yard air dump
cars. This cofferdam proved to be very tight and has given no trouble. A
6-inch centrifugal pump easily handles all the leakage.

COFFERDAM ACROSS MISSISSIPPI.

On 1st March, 1912, all piers up to and including No. 82 had been built

from Hamilton, across to Keokuk, and cofferdam No. 3 was pumped dry, leaving

19a—41
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450 feet to close. The final gap between the river cofferdam and the power-
house was closed July 22, 1912. The method of building this last part was
similar to that followed before. Cribs were placed and loaded with stone, the
water finding a- flow-way in the spaces between. No difficulties arose until

in the last 200 feet when, in addition to the greater current and depth, the rock
bottom for the first time was found covered with gravel.

The cribs were made larger, more heavily loaded, and placed touching
each other. A strong fender boom was moored along the upstream face of

the cribs already built and extended out to baffle the current.

The new crib bottom was built on a car, run out to the end and swung
to place under the lee of the boom, to which it was made fast. It was then
gradually sunk to place and filled with stone.

The building of the ogee part of the dam was done in lifts to avoid excessive

depths due to raise of surface. No concrete was placed during February,
1912, owing to continued cold, and in March, an ice jam, below the site, flooded

the works; this emergency, however, was expected, and all the plant was taken
•out. The ice gorge below gave way 24th March, and the increased current

brought down a heavy ice attack. The piers, which were only four months
old, were subjected to swiftly moving cakes of ice, 2J/2 feet thick and 30 feet by
103 fe?t in size, with n3 resultin;^ damage. The cofferdam across the river

remained flooded till 1st May, but the previous good progress prevented this

delay from seriously affecting the general advance, the last section of the coffer-

dam connecting with the power-house.

CONSTRUCTION PLANT.

For construction, compressed air was largely used, except for locomotives
and steam shovels. The power plant on the Keokuk shore consisted of five

boilers of 1,000 horse-power total capacity, and one 350-horse-power and one
150-horse-power air compressors at 125 pounds pressure. On most works it

is desirable that the power be centralized, and compressed air is simple, safe,

and effective. It can be used in ordinary engines for derricks, mixers, and
pumps; also for drilling, cleaning hobs and surfaces, and for painting and white-
washing machines. About $1,000,000 has been spent on plant, which is much
less than 10 per cent of the cost of the work. '

A water supply was obtained from l,000-gall()n tank; there was also an
electric lighting plant which allowed of working full time, even during short
winter days.

The sand supj^lied for both sides of the river was obtained 2 miles l)el<)w

the dam at the mouth of the Des Moines. It amounted to 300,000 cubic yards,

and was pumped l)y a dredge to a shore pile, whence it was handled by two
cubic yard clam derricks on to 12 cubic yard cars, which had running rights

over the C. B. A: Q. railway.

TYPE OF DAM.

It was decided to install a plant and Ijuild from tlie Illinois side on account
of securing greater space for machines and material, better railway service,

and because there was a good quarry obtainable nearby.
The gravity type of dam was chosen, as the large ([uantities of concrete

could be placed more cheaply in mass, and ther(> was no bother with the setting
of reinforcing rods in the fiekl. A very weighty and solid job was the ideal

aimed at. The concrete was one cement, three santl, antl five stone, l)ut dis-

placers do not seem to have been used extensiv(4v.
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EAST SIDE PLANT AND MATERIALS.

The east side plant, includino; the quarry, are comprised in a circle of 600
feet radius, the centre being the end of the dam. The ciuarry was 300 feet

from the end of dam. Its face was 35 feet high, and there was about 8 feet

stripping. Well drills, making 53^ inches holes, were used, the average depth
being 38 feet, with holes spaced 15 feet apart and 20 feet from the face. The
explosive was 60 per cent d^'namite, with two fuses in each hole, fired by dynamo
current. There was considerable trouble with freezing.

One row of holes shot, gave employment for six weeks to a 100-ton steam
shovel, loading into 12 cubic yard air dump cars. The force was fifteen men,
and about 1,000 cubic yards per day was the output. This was hauled to and
dumped into a large crusher, which took 1-ton pieces without hand breaking.

The dust and fine stone was carried away from the crusher by a conveyor
to be used in road-making, and the rest passed through a rotary screen throwing
out 4J^ inch stone to bereerushed in small crusher. All the stone passed down
a chute into a bin holding 500 cubic yards. Beneath this bin were tracks leading
up an incline and two 5 cubic yard bottom dump cars carried the stone by air

winch up to the 700 cubic 3-ard bin above the mixing machines.
Sand from the DesMoines river is brought to another bin above the incline

and hauled up on a third track to a bin above the mixers in a similar way to the
stone.

Cement is stored in a 10,000-barrel shed, which abuts the mixing machine.
There are four 1^ cubic yard air-run Smith concrete mixers set in concrete arches,
which support the stone and sand bins. Steel chutes with valves, opened by air

cylinders, convey and measure the charges of stone and sand. Cement is lead
to the mixers by a hand-operated chute, and a measured ciuantit}' of water
comes from a tank above, while the mixers are revolving.

The concrete is hauled away by light locos and flat cars, upon each of which
are two I3/2 cubic yard bottom dump steel skips. Each skip is spotted at the
mixer and, when all are filled, the train is run out under the large traveller
which lifts the skip to the forms. The east-.side plant placed some 200.000
cubic yards in the dam.

CONCRETE PLANT EAST SIDE.

The concrete structure for the mixing plant has four arched openings,
in each of which is a mixer of the drum type, of 1| yards batch capacity. Just
above the mixer is a floor on which are the cement hopper and the measuring
chutes from the stone and sand bins above. The gates of these chutes are
operated by compressed-air cylinders, but the gate of the cement hopper is

operated by hand. The proportion of stone is a fixed quantity, but the propor-
tion of sand can be varied slightly (to suit the size of the stone) by means of
turnbuckle and screw attachments on the operating levers. Water is supplied
from a barrel fitted with a measuring gauge. One man operates the gates of
the measuring hoppers, handles the water valve and starts and stops the mixer.
The cement is emptied from the sacks directly into the hopper, where it required
to be stirred with a paddle to make it run quickly into the mixer. The men
handling the cement wear respirators, covering nose and mouth, as a protection
against the dust. Each mixer is driven by a vertical engine which is operated
by compressed air in summer and steam in winter, the exhaust steam being then
required to heat the sand and water.

The concrete plant on the west or Keokuk, la., side is very similar to that
on the Hamilton, la., side, but the cru.sher is close to the mixers and elevates
directly to bins above them. This is the more compact plant of the two. but
on each case the excavated .stone is hauled to the mixing i)lace and then crushed.



54 DEPARTMENT OF PUBLIC WORKS

. . 6 GEORGE V, A. 1916

WINTER WORK.

Winter work was not carried on when the temperature was below 20 Faren-

heit, still all pipes, both for air and water, had to be protected, and the sand

and mixing machines were heated. Exposed concrete was covered with tar-

paulins, and steam radiators kept the air warm beneath. These precautions were

quite sufficient to have admitted of continuous work, as the results at Timis-

kaming dam have amply proved.

CONCRETE MATERIAL.

All cement is given a seven-day test at the mill, and is shipped in sealed

cars to the plant, where it is again tested at the laboratory. More importance

is attached, however, to the tests of the mortar, in order that it may be seen

whether this is being made properly and economically. At the concrete mixing

plant, samples of the mortar are taken every morning and afternoon, and tested

at once as to proportions. Briquettes are made for future tests at 7 days,

and at 3, 6, 9, 12, and 24 months.
The stone for concrete for the main dam is obtained from a quarry adjacent

to the construction plant of the Illinois division.

The concrete plant capacity is 1,200 cubic yards per 10-hour day, which

required 100 cars (12 cubic yards) of broken stone, fifty cars of sand, and six

cars of cement. Eight hundred 13^ cubic yard batches are mixed and a like

number of skips are filled, hauled to place and deposited. Besides machinery,

force employed was 250 men, say 5 cubic yards of concrete per man, per day.

There are about 300,000 cubic yards of concrete in the power-house, lock and
retaining walls on the Keokuk side.

STEEL FORMS FOR THE DAM.

^rhe use of steel forms on a large scale is one of the many special features

of the work and these forms are of a novel design, originated by Mr. B. H.

Parsons, the mechanical engineer. They are built of structural steel shapes

and faced on the inner side with steel plates. For the pier form, each end

consists of a vertical panel or leg the full width of the pier, and to the sides of

these are bolted horizontal girders, 5 feet high, forming the side panels. Each
panel is slightly shorter than the one below, to provide for the batter of the

end of the piers, but they are made interchangeable, so that a panel for any
given height can be used at any pier. In the upper panels, diagonal members
are used so that the structural framing forms a truss. This is done in order

that when the lower panels are removed the upper ones will be strong enough

to carry the load of green concrete in the arches.

Each arch centre is composed of three-hinged trusses, and made in two

sections, with a transverse joint at crown; it consists of a series of shallow

trusses carrying the curved plate which forms the lagging. At the springing

they are seated on the pier forms; at the crown are horizontal lugs which come
into line and admit of driving longitudinal pins. This insures accuracy and

rigidity. To release the center, the pins are driven out, allowing the two half

forms to fall away.
A special feature of the work is the manner in which accurate position of

the pier forms is secured. In advance of the work a small concrete p(>destal

is built on the rock bottom at the location of each end form; this extends the

full width of the pier and has upon it a cast-iron shoe which is set and anchored

at lines and levels given by the engineer. The shoe has two pins or dowels

>on the top face, to engage with holes in the bottom meml)er of the end form.
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Thus each pier form is given exact position, and is held in position by the dowe'
pins at the base and the connections to the longitudinal trusses and struts at

the top.

Ten complete sets of pier and arch forms were used, the pieces weigiUng
43^ to 63^ tons.

For the dam sections between the piers, a pair of steel trusses will be fitltd

to recesses in the latter; one of these (near the upper side of the dam) is a littk'

above the crest level, and the other (at the lower side) is a little above the toe.

Beneath these will be fitted the forms carrying the lagging shaped to the contour
of the downstream face of the dam. For the vertical upstream face, steel

panels will be braced between the piers.

All forms are left in place for about a week, with five days as a minimum.
As to speed of erection, the record is the erection of a complete pier and arch
form in 5 hours, 20 minutes.

TRAVELLERS.

One of the most interesting features of the work is the use of a steel traveller

for handling and placing the concrete, this machine closely resembling the
travellers used in steel-bridge erection. The cars carrying the concrete
buckets are run under the rear end of the traveller; a trolley then picks up a
bucket, runs it out on the forward cantilever end and lowers it to the cofferdam
or form. As the work advances, a track is laid along the roadway over the
arches, and the machine is moved forward.

The traveller consists of steel trusses 25 feet apart, the rear portion having
a length of 90 feet, and the cantilever portion 150 feet. The rear portion is

mounted on six wheels running on a track of 100-pound rails carried by steel

I-beams embedded in the concrete surface of the bridge which surmounts the
dam. These I-beams are to carry the rails of the permanent traveller for

handling the gates. The top of the I-beams is flush with the surface of the con-
crete, and pockets beneath its upper flange (to receive the bolts for the rail

fastenings) are formed by cast-iron blocks which are made in two pieces, so
that they can be removed when the concrete has set. Three railwaj^ tracks
are laid through the rear or supporting portion of the traveller, there being a
clearance of 24 feet in width and 16 feet in height. On these tracks are run the
concrete trains, a semaphore over each track (on the back of the elevated engine-
house) being used to signal the enginemen when to run in their trains.

The total height of the traveller is 65 feet, and its deck is 25 feet above
the rails. This deck carries three runways, 210 feet long, one over the centre
of each supply track. On each of these runw^aj^s is a travelling trolley hoist,

with its hoisting and travelling cables operated by two compressed-air engines,
a large receiver being mounted on the machine. The engines for each hoist
are operated by a man stationed in an engine-room below the deck, where he
has a good view of the cars below and the runways above. At the end of each
runway is a boy who has full view of the work below and signals the engincman
by telephone as to the movements to be made. This avoids the confusion of

hand signals or shouted orders. The concrete is delivered in 13^ yard drop-
bottom buckets placed on flat cars; the trolley picks up a bucket, runs it out,

lowers, raises, and returns it.

The machine weighs, with all its machiner}', about 175 tons; this weight
is carried by six wheels on the two rails. The equipment includes three 10-

horse-power engines for traversing the trolleys, at 500 feet per minute; and three
40-horse-power engines for hoisting, at 150 feet per minute.

For the complete work on the dam there are four travellers in use. The
first is a steel frame, with booms for erecting the forms; this is carried by rails

on stringers supported by long ties resting on the side tniss(>s of the last completed
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steel forms, which thus serve as falsework. Following this is the cantilever

traveller above described, which is used solely for handling and placing concrete.

Behind this is a steel frame with booms for taking down the forms on the com-

pleted work behind the concreting traveller. The fourth traveller is also a

steel frame with booms, and is used for depositing the concrete of the dam
sections between the piers; the buckets are lowered over the side and dumped
into chutes which deliver it to the required position.

For the work at the power-house section on the Iowa side, there are four

cantilever gantry cranes; these have bridges 195 feet long over all; the main

part spans the excavation and is supported by two bents 120 feet apart. Beyond
one bent the bridge extends 60 feet as a cantilever, spanning tracks laid along

the side of the excavation. Behind the other bent is a cabin containing the

machinery for driving the hoisting and travelling cables of the trolley; this

machinery is operated by compressed air. The trolley has a travel of 170 feet

and a hoisting capacity of 4}/^ tons. The four cranes travel on two lines of rails,

one at each side of the excavation. For the excavation, these cranes will handle

the skip loads of broken rock, dumping them into cars on the upper level, these

cars being run on tracks spanned by the cantilever. For the concreting, they

will take the dump-l)uckets from cars on the same tracks and convey them
to the required point. To the left and beyond the travellers is the cofferdam.

Each crane has two 40-horse-power engines for hoisting at a speed of 150 feet

per minute, and two 10-horse-power engines for traversing the trolley, at 500

feet per minute. As on all the other travellers, the engines are operated by

compressed air. The total weight of the crane, with all its machinery is about

75 tons, which is carried l)y two wheels under each bent.

EXCAVATION.

The power-house excavation began 5th May, 1911, and 27,000 cubic yards

were taken out by August, the material going to raise the C. B. & Q. railway

tracks. It was all rock and, after blasting, was removed by steam shovel,

which was loaded into skips handled b\^ large travelling cranes.

The lock pit was begun 28th July, with a force of men and two stiff-leg

derricks, this was the only place where channelling machines were used, and they

seemed to have been confined to the trenches for filling culverts. The excavation

for foundations of the retaining wall, 11,000 feet long, which will protect the

raised railway track, was also carried on at the same time as the lock {)it.

The excavation for the foundation of the dam proper was always several

hundred feet ahead of the concrete. Over a quarter of a mile, or 40 per cent

of the whole length on the east side of the river was through dry fields, and done

without cofferdam. After the over-burden of earth was removed, the shale

and soft rock was blasted out, A depth of 4 feet was always excavated in the

rock to provide a good footing for the dam.

To test the rock, however, for seams, G-inch holes were drilled every 36

feet to a depth of 30 feet. A time record was kept, and if the rock seemed soft,

it was tested with compressed air, observations being made to find if the pressure

was reduced by leakage.

The first cofferdam for the river section extendeil from pier 49 to pier 76,

about 1,000 feet. The upstream side was formed of cribs loaded with stone,

with spaces between each crib filled with stoplogs. The downstream side

consisted merely of earth dumped from trestle work. When the piers and

arches were completed in any section, the cofferdam was torn out, allowing

the WAter to pass through between the newly erected piers. About four piers

and arches were erected each week, and there was no troul)le from the arcli

tending to kick over the p'wr.
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During the fall floods of 1911, when 69 piers had been built, 20 uf which
were in the first section of cofferdam, the whole work was flooded. Through
the weather bureau, ample warning was given, and all machinery had been
removed when the water poured in, 17th October, 1911.

Each section of cofferdam was pumped out b}^ a battery of two centrifugal
pumps, 6-inch discharge, run by three vertical steam boilers. There was no
mud on top of the rock, so drilling was at once begun. The holes were 4 feet

deep generally and spaced 4 feet apart, and three or four lines were blasted
together.

The broken rock was loaded into skips l)v men, and swung out over the
dam into the river by two derricks, which moved along on skids and rollers.

The width of the foundation trench was 48 feet, and the sides were carefully
blasted. It seems remarkable that channelling machines were not used to
secure a sharp edge as a cut-off against water seapage. One would have expected
a small steam shovel to have excavated this foundation rook with a gantry
crane to hoist out the loaded skips.

At the time of our visit, the dam had been pushed across the river, and
the only excavation was in the tail-race along the power-house. This was in

rock 22 feet deep, 2,000 feet long and 50 feet wide at the north end, increasing
to 250 feet at the south end. The rock was loaded onto cars b}- steam shovel
and taken to the crusher for concrete.

SLUICE GATES.

The gates or stoplogs (which act as flash-boards) for closing the openings
above the spillway crest, are steel panels, 11 feet high and 32 feet

long over all; these slide in grooves in the piers, and the downstream sides

of their ends rest against cast-iron seats set into the face of each groove. Each
gate consists of a framework of 18 inch I beams covered with f inch steel

plate on the upstream face. These gates will be handled by a traveller or

derrick car running along the bridge which forms the top of the dam. When
raised they are held in position by a locking device.

LOCK.

As already stated, the rise in surface, due to the dam, has necessitated the
building of a lock by the power company. The final arrangement with the
United States Corps and the navigation interests, led to a change of length
of 400 feet with a \\idth of 110 feet and depth on .sill of 8 feet. This is to

accommodate a possible navigation similar to that of the Ohio river.

The absence of an entrance wall at the upper end of the lock is noticeable.

We were told that a heavy boom would eventually be placed to guide in boats.

The lower sill is elevation 477-65, and the lock floor is finished to the same
level. The upper sills are elevation 511-00 and the coping elevation 530, or

5 feet above high water.

The lower end of the lock has arched mitre gates attachetl to a frame with
two diagonals that takes up all the dead weight, the arch carrying all the water
pressure. These gates are 49 feet high, and each leaf is 66 feet 4 inches long,

curved to a radius e(|ual to its length, the weight is al)Out 300 tons. The speci-

fication f(jllows in case it may l)e required for reference:

—

SPECIFICATION FOR MITRE GATES.

The work to be done under these specifications is the construction of a pair
of mitering lock gates and appurtenances finished complete and rea(l>' and
consisting of the following:

—
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Two (2) sets of foundation castings, complete, with pintles and fittings.

Two (2) anchorages, complete, with upper pintles, cast-iron curb, floor

plates and other fittings.

Two (2) sets of reaction castings and fittings for quoins.

Two (2) leaves forming one mitering lock gate, complete, with buoyancy
chambers and tubes with air locks for access thereto, foot walk and cast-steel

and other fittings as shown.
Each gate leaf will consist of the following : Thirteen arched ribs curved to the

arc of a circle of radius 66' 4^". These ribs will be framed together from
top to bottom of leaf by heavy girders forming the quoin and mitreposts and
by nine (9) lines of intermediate framing. The quoin and mitre posts are

further reinforced and pressure from arch rib distributed by cast-steel castings

in a continuous line from top to bottom, with fittings as shown. The frame
thus formed will be covered on its convex side by steel plate stiffened as shown
and caulked water tight over its entire surface. <

The curved shell of leaf described above will be reinforced by heavy steel

framing on its concave side, designed to sustain the entire dead weight of leaf

and to prevent warping of leaf under any circumstances, with particular reference

to power applied at top to open gate against maximum head of water allowed.

Except as otherwise indicated, all parts of work will be of structural steel

of a class known as railway bridge steel, except for rivets which shall be of a

class known as rivet steel. The ciuality of this material and workmanship
on same shall be in accordance with standard specifications of American Steel

Manufacturers, revised February 6, 1903.

Steel castings.—The process of manufacturing may be selected by the builder

but material must not contain more than 0-06 per cent phosphorus or sulphur.

Finished castings must be sound and free from sponginess, pittings, cracks

or blow holes and must be thoroughly annealed before finishing. Standard
test pieces shall develop an ultimate strength of from 65,000 to 70,000 pounds
per square inch, an elastic limit of not less than one half the ultimate strength,

on elongation of from 18 to 20 per cent in 2 inches, and shall bend cold through
180° to a radius equal to thickness of test piece without fracture on an outside

of bent portion.

Nickel steel.—^This material to be used for pintles. They shall be forged

from ingots or blooms of sufficient size to ensure sound metal and shall be
thoroughly annealed before machining. The material shall contain not more
than 0-04 per cent phosphorus, nor more than 0-05 per cent sulphur and not

less than 3^ per cent of nickel. Standard test pieces shall show ultimate

strength of 90,000 to 100,000 pounds per square inch, an elastic limit of not
less than one half ultimate strength, and elongation of 18 per cent in 2 inches.

Workmanship must be of highest quality and precision to ensure accurate

alingment of each leaf and proper performance of whole gate when subjected

to the stress incident to its functions as lock gate. Castings must be accurately

machine finished as indicated, with bolt holes drilled or reamed to match and
provided with fitted bolts. Quoin and mitre post castings must have finished

bosses opposite junction of arch ribs. Finished parts and members must be
true to line and dimensions and the whole work must be assembled in the shops

during manufacture and each part fitted and marked with a steel stencil for

identification on erection, drawings to be furnished by builder. Arched ribs

must be milled accurately to line at ends to ensure efficient butt joints. Rivets

will be 3.4 inch and | inch diameter, and holes for same will lie reamed to match
when parts are assembled during erection. Rivet holes will therefore be punched
proper size for reaming in the shop. Edges of plates forming watertight skin

of gate and buoyancy chamber with its partitions will be sheared, leaving

clearance between adjoining plates, and all joints between these plates will be
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provided with fitted outside butt straps bevel sheared for caulking. Pitch

line of rivets must not be more than 2 diameter from edge where caulking is

required, and such rivets shall be spaced about 33^2 diameter. Pintles must
be finished and polished to dimensions, and bushings for same finished smoothly
to fit. Bushings for upper pintles to be bored and grooved for lubrication,

and castings containing same to be bored and fitted with compression grease

cups of suitable capacity. The hole to receive the bushing in these casting

to be rough board 2 inches smaller in diameter than shown, so that final boring

may be done after anchorages are bedded in the masonry.
Machine finished surfaces must be coated with white lead and tallow and

be otherwise fully protected against injury before shipment. Inaccessible

surfaces shall be coated with red lead before assembling and riveting up in the

shops, and all other parts of the work shall be thoroughly coated with pure
linseed oil before shipment.

The manufacturer shall furnish each and every part, piece, and member
requisite to the entire completion of the work as shown or specified herewith
including fitting-up bolts and field rivets (with 10 per cent excess for waste),

and each such part or member shall be finished, complete, ready for assembling

and erection in place. Erection and all field work will be done by this company.
The manufacturer will submit complete shop drawings to the company

for approval before work is commenced in the shop.

Each leaf of this gate will be operated by a machine similar to that used
in the Panama Canal locks.

The lock has a main gate and safety gate of the floating or disappearing

type, and the gate of the dry dock is similar. They are designed to serve as a
railway bridge also. This type applies particularly well to this situation as

the upper sills are 20 odd feet above the river bottom.

SPECIFICATIOK FOR FLOATING GATES.

The work to be done under these specifications is the construction of three

(3) floating gates and appurtenances, all exactly alike and interchangeable,

finished complete, ready for erection, all as shown on the drawings enumerated
on this sheet and consisting of the following: Three gates with guide runners,

gears, shafts, buoyancy chambers, etc., and all fittings for same, except air

piping, valves, and gauges, railroad track material and woodwork.
Three sets of reaction castings with bronze anchor bolts and all fittings.

Three sets of bed plates with bronze anchor bolts, to receive gates when
open.

Three sets of guide castings with bronze anchor bolts and all fittings.

Three sets of gate latches or supports complete with bed plates, anchorages,
connecting rods, air cylinders, etc.

Each gate consists of two vertical trusses 112' 0" long c. to c, spaced
15' 0", apart c. to c, and connected together in plane of top chords by a
horizontal truss and in plane of bottom chords by lateral bracing; all in the

form of a deck railroad bridge. The downstream truss is, in fact, a plate girder,

and its web is heavily reinforced to sustain hydrostatic pressure, thus forming
the waterproof barrier of the gate. The resulting pressure along top chord of

this truss is sustained and carried to the lock walls by the horizontal truss at

top of gate. The bottom chord and end frames of this girder are fitted with
oak contacts which take bearing upon and transmit pressure to cast-iron sills

bedded in the masonry- sill and walls of the lock. These gates will also act as

railroad bridges, for which purpose floor beams and stringers are provided as

shown.
The floatation of each gate is by means of two displacement chambers of

fixed volume, and one open bottom buoj'ancy chamber as shown. The volume
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of displacement in buoj^ancy chamber will be under control of the operator's

house, whereby each gate may be opened or closed {-i.e., lowered or raised) at

will—compressed air will be conducted from the lock power-house through

pipe galleries to proper points under each gate. The oak bearing along the

bottom and ends of gate will not be in contact with masonry or reaction castings

at any time, except when gate is in closed position. Each gate will be confined

to position and transverse alignment by guide runners sliding in vertical cast-

iron guides bedded in the lock walls at each end of the gate. These guides

also form toothed racks which engage a spur wheel at each end of gate and as

each spur wheel is keyed fast to a shaft which extends from end to end, the

simultaneous movement of every part of the gate and its longitudinal alignment

are assured. Each gate will be locked in closed position by the mechanism

shown and each gate may be raised and floated out of its recess (to dry dock

or to replace either of the other gates) without removing any part and without

assistance other than tow lines and barges lashed alongside to prevent turning

turtle.

Except as otherwise indicated all parts of the work will be of structural

steel of a class known as railway bridge steel, except for rivets which will be

of a class known as rivet steel. The quality of this material and workmanship

on same shall be in accordance with standard specifications of American Steel

Manufacturers, revised February 6, 1903.

Steel Castings.—The process of manufacturing may be selected by the

builder, but material must not contain more than 0-06 per cent phosphorus

or sulphur. Finished castings must be secured sound and free from sponginess,

pittings, cracks and blow holes, and must be thoroughly annealed before finishing.

Standard test pieces shall develop an ultimate strength of from 65,000 to 70,000

pounds per square inch, an elastic limit of not less than one-half the ultimate

strength, an elongation of 18 to 20 per cent in 2 inches, and shall bend cold

through 180° to a radius equal to thickness of test piece without fracture on

outside of bent portion.

Workmanship must l)e of highest quality and precision to ensure accuracy

of fit, alignment and dimension of the gate as a whole and its several parts

and members. The whole work must be assembled in the shops during manu-
facture and each part fitted and marked with a steel stencil for identification

on an erection drawing to be supplied by the builder. When so assembled

(all field holes previously sub-punched) must be reamed parallel to a diameter

1/16 inch greater than the rivet to be used. Rivets will be 3/4 inch and 7/8

inch diameter. Abutting edges of plates forming water tight skin of gate and

buoyancy chamber must be planed to fit and all joints l)etween these plates

willbe provided with fitted buffstraps, bevel sheared for caulking throughout.

All other joints in this water tight work must be fitted in a manner providing

for caulking. Pitch line of rivets must not be more than 2 dias. from edge

where caulking is required and such rivets shall be si)aced about 7 12 inches

diameter. Castings must be accurately machine finished as indicated with

bolt holes reamed to match and provided with fitted bolts.

Machine finished surfaces must be coated with white lead and tallow and

be otherwise fully protected against injury l)ef()re shiiiment. Inaccessil^le surfaces

shall be coated with red lead before assembling and riveting up in the shops,

and all other parts of the work shall l)e tiiorougiily coated with pure lin.secd

oil before shipment.

The manufacturer shall furnish each and (>very jiart, ))iece. and member
requisite to the entire completion of the work as shown or specified herewith,

including fitting-up bolts and field rivets (with 10 per cent excess for waste)

and each such part or member shall be finished complete, ready for assembling

and erection in place. Erection and all field work will be done by this comj)any.
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The manufacturer will submit complete shop drawings to this company
for approval before work is commenced in the shop.

VALVES.

Besides the sluice gates of the main dam and the gates to close off the water
from the intake to the turbines, there are several smaller openings to be clos'ed.

These are the filling and emptying valves of the lock and dr}' dock. There are
four inlets and four outlets for the lock, each of which is a cylindrical valve 6-5
feet diameter. The inlet valves close the tops of vertical shafts leading to the
large conduit in the eastern lock wall. This inlet is elevation 507, or 12 feet

lower than the low water of the upper reach.

There is no curtain wall to seal the entry and create a draft tube action
which would utilize the total head of 20 feet between the upper and lower reaches.

Possibly one valve could have been made sufficient with this head, instead of

four valves under only 12 feet head.

The outlet valves close vertical adjutages leading up from the main con-
duit, when opened the water spouts up and runs away from the back of the
wall into the lower level. These valves are raised and lowered by a screw
stem, but it is not clear how compressed air is applied to this work.

The other valves used are 6-5 feet diameter butterflies for filling and empty-
ing the dry dock. These are of cast-iron covered with light steel plates to

present a smooth surface to the passing water. They close vertical conduits,
but do not come quite to the horizontal position, so that they close on a bevelled
joint which forms a tight seal. They are operated by a vertical connecting
rod which is pressed up or down by compressed air.

COMPRESSED AIR POWER.

Notwithstanding the immense amount of electric enei:gy generated in the
power-house close by, the lock is operated by compressed air obtained by two
turbines belted to two compressors. The turbo-compressor sets are placed in

the heavy wall joining the head of the lock with the power-house.
Presumal)ly the air will be led into reciprocating engines, which will

operate the cylinder valves and the lower gate opening machines. For the
butterfly valves in the dry dock a single stroke of a cylinder secures direct

operation. Air is particularly well adapted to the operation of the head gates
by displacing the water in the buoyancy chamber.

It is interesting to compare the hydraulic cylinder method of operation
at the Soo, Mich., with the electric operation at our Canadian Soo, and these
again with the compressed air system at Keokuk.

OPERATION OF LOCK.

As stated, the valves are operated })v compressed air, and the lower gates
will be operated by the same power through a large horizontal wheel, to the
rim of which the gate strut is attached.

To fill the lock the cylinder valves situated at the upper end of the river

wall will be opened. The water will flow down a vertical shaft into the longi-
tudinal wall culvert, the centre of which is about floor level. From this conduit
eight 6-foot diameter pipe culverts extend out underneath the lock floor. The
wall conduit is 13 feet diameter down to the first pipe, 12-5 feet to the second
pipe, and diminished down to 6 feet at the last pipe. P]ach pipe under the
floor has seven vertical adjutages up through the lock floor, the total number
being fifty-.six, and through these the water spouts to fill the lock.
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To empty the lock, the cylindrical valves at the rear of the river wall

are opened and the water flows down through the wall into the conduit and
out through the valves to the lower reach.

DRY DOCK.

This is located alongside the lock and is 400 feet long by 110 feet wide
at entry and a draught of at least 8 feet. The west wall of the lock forms one
side of the dry dock, while a paved slope forms the other, the lower end is closed

by a concrete wall reaching from the foot of the lock across to the shore. The
upper end is closed by a single floating gate similar to that of the lock. The
floor of the dry dock is elevation 511, but is not concreted, the rock filling

from nearby excavation being considered quite sufficient.

The dry dock is emptied by gravity through butterfly valves and a dive

culvert to the lower reach. Adjacent to the dry dock are the lock grounds
with storehouses, saw-mill, and carpenter and machine shop, through which
standard-gauge track connections are run to the nearby railway. There are

nine tracks in all, three passing through the shops, two through the warehouses,
and two leading close to the edge of dry dock. This track system is very desir-

able and worthy of close study.
ICE SKIMMERS.

Stretching from the upper end of the power-house to the shore across the

head bay for 2,300 feet are a series of submerged arches to keep floating- ice

from entering. There are twenty-five piers in all, spaced 70 feet centre to centre,

each opening spanned by concrete beams, 60 feet long, 8 feet wide and 15 feet

deep, the bottom being under water. There is, however, a 300-foot gap to

pass navigation, and this will be closed by a boom in winter-time. Across these

piers and over the main dam, standard railway tracks will be laid, and a revenue
obtained as a bridge across the Mississippi.

Owing to the great cost of a large cofferdam shutting off the river when the
ice fender was to be built, it was decided to construct small caissons within
which the concrete for each pier would be placed.

Each caisson consists of four oblong boxes which are water tight, and they
are designed in such a manner as to permit their being locked together, when
in place, and unlocked, when they are ready to be taken down and moved.
The space between the oblong boxes of each caisson is the exact size of the pier,

so that when the caisson is sunk into place by means of filling the boxes with
water there is no additional form work necessary for placing the concrete.

The caisson thus stills the water and the concrete is then mixed dry without
any water being added to it, and placed by means of a sealed steel box with a
bottom dump.

LABOUR.

The Americans are left to find their own quarters in Keokuk or Hamilton.
The foreigners (mainly Italians and Austrians) are housed in bunk-houses, which
are built by the compan}'^ and let to the men for a small rental. The men
provide their own food and cooking. Each bunk-house accomodates sixteen

men, and is provided with running water and electric light. Watchmen are

provided to keep order, and a doctor in Keokuk acts as the company's medical
officer; he visits the work and the two camps, inspects the men and sees that
proper sanitary conditions are maintained. He has an office on the work,
with a man in charge who is kept advised of the doctor's movements, so that the

latter can be called by telephone at any time. At each camp there is a room,
with necessary instruments and appliances, for dressing wounds and attending
to any emergencies. Swamp lands and waterholes near the work are sprinkled
with oil to prevent trouble from flies and mosquitoes.
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It is most desirable that inspectors holding St. Johns Ambulance certificate

should be employed by the Provincial Governments to travel through camp
districts, giving first aid and enforcing sanitary regulations.

One reason for the rapid and systematic progress of the work is the organiza-
tion of the labour. One lot of men does nothing but place concrete, and conse-
quently become very expert at this. On the form erection, certain men do the
bolting and unbolting, others the placing of panels, etc. The working day is

of ten hours; 7 a.m. to noon, and 1 to 6 p.m.

No. 17.—Mississippi River Power Development.

No 18.^Mississippi River Power Development.
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No. 19.—Mississippi River Power Development.

No. 20.—Mississippi River I'ower Ouni. Ketikuk. Iowa.
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Xo. 21.—Mississippi River Tower Development, Keokuk, Iowa.

'"<«»-^,

kS^-^0>^^Ubi^Mr^v^

No. 22.—Missi,--sippi River Power Development.

19a—
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HYDROLOGY OF OTTAWA RIVER, TRIBUTARIES, &c.

The hydrology of the river is constantly under study; Mr. S. B. Johnson,

who is in charge of this work, submits a report which contains all results up to

date.

The fundamental requirement in water flow investigation is the surface

fluctuation of the river and tributaries under consideration. This is usually

obtained by staff gauges securely set at selected points, and read daily by some
one residing nearby. These results are very much dependent on the care

and accuracy of the gauge readers, but to the credit of the district it must be

said that negligence is comparatively rare. Natural conditions, however,

affect all our gauges, for instance, the flood flow of the Gatineau ploughing

sqtlarely into the current of the Ottawa acts as a partial dam. This causes

the gauge at the foot of the Rideau locks to show higher water than the actual

flow of the river represents. However, constant measurements at all stages of

the surface tend to reduce such local errors by actual weight of numbers in

calculating the means of many meterings.

In summer-time, sawlogs float down the river in great numbers, indiscrim-

inately, and form partial dams at shoals and rapids. For instance, a jam forms

over night in the Deschenes rapids and the surface height of the lake above
at Britannia rises, indicating an increased flow of water. The amount of water

passing, however, has not altered, and if the log jam floats away during the

following day conditions become normal again. The only safeguard against

this condition is a great number of meterings.

In winter-time ice conditions also affect gauges; firstly, by freezing about
them; and, secondly, masses of frazil ice block parts of the channel so that a

higher surface is recorded while there is no increase in the flow.

Measurements of the flow are being carried on continuallj' both during the

summer and winter, but causes similar to those affecting the gauges give trouble.

It is therefore necessary to change the metering sections from time to time, and
also to examine the results carefully and check a great mass of figures.

When the river surface is covered with ice, the water encounters increased

friction, and therefore winter meterings show a different relation to the surface

heights.

The metering instruments are of delicate construction and, after a few
days' use, each one is sent to Ottawa for rating. A fairly good rating station is

now established at Dows lake on the Rideau canal, where the revolutions of the

meter are tested while it is moved through still water at known speeds.

Precipitation records and temperatures are kept wherever men are employed
throughout the watershed. In addition, the Meteorological Survey send us all

their records, from which various tables are compiled, giving the relation of

rainfall and temperature to run-off.

A series of temperature records of air and water has been kept for several

years, which tends to show that the northern lakes keep well above freezing.

This is probably due to the ground water of the swamps retaining its heat for

considerable lengths of time. Notwithstanding this, however, the ice on these

lakes always attains a fair thickness.

The most important records of the report are the surface elevations for as

many years back as possible at various points along the river. These elevations

have been correctetl to correspond to the lines of precise levelling that the

department has established. They are therefore a permanent record for purposes
of navigation, for power projects, and for use in connection with claims. Some
six hundred tables are embodied in the report, giving in nu)st cases daily eleva-

tions which have been checked and re-checked.
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In a few cases, such as Timiskaming reservoir, for instance, the gauge at the
outlet shows a higher surface than the gauge at the head. These cases have
been closely examined and seem due to wind pile, and perhaps to waves of flow-

caused by opening and closing of sluice-ways.

t)EPARTMENT OF PUBLIC WORKS, CaNADA.

OTTAWA RIVER STORAGE,

c. R. CouTiEE, Esq.,

Engineer in Charge,
Ottawa River Storage.

Ottawa, Ont., July 31, 1915.

Sir,—In the following report dealing with the flow of the Ottawa and St.
Lawrence rivers and their tributaries for the three years ending the 1st of April,
1915, a resume is given of all the observations thus far collected by this branch
of the service. In addition, some of the records published in previous reports
have been revised and are included in their new form. These revisions were
made possible by the results derived from more extended surveys and in some
cases by improved field equipment and methods. It may therefore be expected
that each succeeding year will throw still more light on data gathered in the
past, and thus make further revisions necessar3\

Commencing from Quinze lake and working downwards, an outline of the
observations made and resultant tables are submitted as follows:

—

QUINZE lake and RIVER.

Location of gauges.—Gauge No. 1, at Klock's depot, about 3 miles north
of the outlet of the lake. Gauge No. 2, at the head of Quinze river on the north
shore of the lake, and consisting of two staff gauges, one for high water and one
for low w^ater, on separate piers. Gauge No. 3, immediately above the dam on
a pier on the south shore. Gauge No. 4, at the foot of Maple rapids, on a pier
on the north side of the river.

Records available.—Gauge No. 1, 3rd June, 1909, to 31st December, 1914;
discontinued and replaced by gauge No. 2. Gauge No. 2, 1st November, 1914,
to date. Gauge No. 3. 22nd April, 1914, to date. Gauge No. 4, 1st May, 1911,
to date.

Drainage area.—9,700 square miles.

Discharge measurements.—Meterings are now made at a section about one-
half mile above Devil's chute and 5 miles from North Timiskaming. Previous
to the construction of the dam at Timiskaming, meterings were taken just above
the village of North Timiskaming at the island. This station had, however, to
be abandoned owing to the slack water caused by the dam at the foot of the
lake. The new section above Devil's chute has proved itself to be far superior
to the two channels at North Timiskaming. The mean velocity varies between
1.2 feet per second for low water and 3.5 feet per second for a flow of 40,000
c.f.s.

Discharge curve.—Well defined between elevation 816 and 825 on gauge No. 4,
or between flows of 1,800 and 25,000 second-feet. The records are excellent
between these stages, but further meterings are necessary before the curve can
be extended upward.

Winter flow.—The relation between gauge heights below the Maples, and
discharge, has not been found to be affected by ice.

Precipitation and temperature records.—Temperature observations (both
atmospheric and water) started on the 14th January, 1911. Precipitation
measurements started 1st April, 1911. These observations have been continued
to date.

19a—5|
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Discharge Measurements of Quinze River near North Timiskaming.

Date.
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Discharge Measurements of Quinze River near North Timiskaming.

Date.
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Discharge Measurements of Quinze River near North Timiskaming.

Date.
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Monthly Discharge of Quinze River near North Timiskaming for 1909-12.

[Drainage area, 9,700 square miles.)

Month.

1909-10.
April
May
June
July
August
Septenaber. ..

October
November.

.

December...
January
February
March

The year

1910-11.

April
May
June
July
August
September . .

.

October
November.

.

December...
January
February
March

The year

1911-12.
April
May
June
July
August
September. ..

October
November. .

.

December
Januan,"
February
March

The vear

DlSCH.^RGE IN SeCOXD-FeET.

Maximum.

14,500
78,000
77,000
32,000
16,000
14,000
14,500
14,500
12,000
10,000
7,200
6,000

7S,000

31,600
31,600
25,500
14,800
11,000
11,800
21,100
18,230
13,600
lO.SOO
6,300
4,500

31,600

26,000
46,800
42,500
15,800
10,000
7,400
9,200
14,000
14.000
12.600
8,000
5,9)0

46,800

Minimum.

4,800
14,500
32,000
16,500
13,200
11,500
12,000
12,000
10,000
7.200
5,000
4,600

4,600

6,000
24,500
14,800
9,003
8,200
9,500
10,800
13,600
10,000
6,300
4,100
2,800

2,800

2.500
26,000
15.800
9,400
7,400
0,000
4.000
9,200
11.600
8.000
5,930
3,100

Mean.

7,500
42,000
52,500
22,000
15,000
13,500
13,500
13,000
11,300
9,000
6.000
5,000

17,442

21,000
27,000
20,500
11,200
9,000
10,400
17,200
16,300
11,400
8,300
5,203
3,700

13.433

2,.500

6,800
44,600
16,000
12,000
8,800
6,800
5,900
12,000
12.600
9,900
7,000
4,600

12,250

Per
mile.

0-773
4-330
5-412
2-268
1-546
1-392
1-392
1-340
1-165
0-825
0-619
0-515

1-798

2 165
2-784
2113
1-155
0-928
1-072
1-773
1-670
1-175
0-856
0-536
0-381

1-385

0-701
4-598
1-649
1-237
907
701

608
1-237
1-299
1021
0-722
0-474

Run-Off.

Depth in

inches on
Drainage

area.

0-863
4-992
6-240
2-531
1-783
1-553
1-605
1-495
1-343
0-951
0-645
0-594

Depth in

Per cent
of

rainfall.

24-595

2-416
3-210
2-436
1-290
1-070
1-196
2-044
1-864
1-355
0-987
0-558
0-442

18-869

1-263

0-782.
5-300
1-931
1-380
1-015
0-782
0-701
1-380
1-498
1-177
0-8-32

0-547

17-.30

31

176
353
52
105

38
69
83

53
49
40
76

Tempera-
ture.

85

103
85
126

41
37
58
61

82
88
82
21

35

66

72

264
50
45
26
33
20
30
55
59
39
91

54

32-7
47-5
61-5
61-8
65-4
53-6
42-3
33-1
18-0
11-3
7-7

20-3

38-2

42-1
49-1
641
66-6
62-6
53-1
44-2
27-5
9-3
4-3
10-0
21-8

37-9

38-1
57-3
63-4
67-7
64-4
53-3
41-6
260
24-6
-4-8
7-4

14-4

Rainfall,
inches.

2-82
2-84
1-77
4-89
1-70
4-05
2-31
1-81
2-55

96
60

0-78

29-08

2-34
3-77
1-93

317
91

07
36
26
54
20
61

28

28-44

37-8

1-09
2-01
3-79
3-08
3-98
2-37
3-54
4-64
2-73
1-98
2-14
0-58

31-93

Note.—Precipitation and Temperature from observations at Haileybury.
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]SIoNTHLY Discharge of Quinze River near North Timiskaming for 1912-15.

I

Month.
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OTTAWA RITER STORAGE

BLANCHE RIVER, ONT.
(Drainage Area, 1,720 square miles.)

Discharge Measurements of the Blanche River.

83

Date.
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Discharge Measurements of Montreal River near Latchford.

Date.

1909.

June 16

July 16

Sept. 3

1910.

May 14

June 9
" 30

1912.
Nov. 18

1913.

Feb. 6

May 15

June 14
"

25
July 3

Oct. 31

Nov. 1
"

7
"

14
"

15
" 26
" 27
" 28
" 29

1914.

Mar. 5
"

6

7

7

9

9

10

10

11

12

13

14

17

18

19

20
21
23
20
21

22
4
10

II

7

4

7

Aug.

Sept
Aug.
Sept.
Oct.
Nov
Dec.

1915.

Jan. 8
Feb. 13

Mar. 13

Made by.

S. B. Johnson

A. M. Kirkpatricl
A. A. Anderson

Bruce Ross.

J. A. Beauchemin

F. J. Carre

Murray & Ronald

Water Elev.\tion.

at
Bav Lake.

902-18

900-98
906-20
904-03
903-47
902-63
903-81
903-83
903-58
903-78
903-75
904-69
904-94
905-12
905-18

905-

905-

905-

904-

904-

903-

903-

903-

903
903
902
902
902
902
902
902
902
901

901

904
904
904
903
905
903
901

903
906

59

29
29
80
80
97
97
56
56
17

98
79
58
27
19

10

02
90
•73

•4S

•47

•42

•53

•27

•10

•.58

•51

•66

below
Latchford
Dam.

904-66
904-50
903-06

at
Empire .Mill

Dam

.

895-45
894-92

897-67
898-17
895-92

897-70

894-82
903-05
899-90
898-95
897-55
S99-15
899-35
899-24
899-80
899-78
900-32
900-47
900-59
900-59

899-

899-

899-

899 •

899 •

899-

899-

899
899
899
899
898
898
898
897
897
897
896
897
894
894
894

896
896
895
895
896
898

57
51

51

57

57
40
40
40
40
18

17

87
75

07
82
38
12

84
65
82
76

75

73
66
29
23
70
19

895-76
897-88
896-11

Discharge

in e.f.s.

6,000
1,800
1,590

5,640
6,000
2,580

2,090

1,210
10,320
3,900
2,570
1,640
2,2.50

2,270
2,190
3,110
3,2.30

3,980
3,730
4,360
4,310

2,360
2,520
2,890
2,720
2,720
2,270
2,550
2,330
2,130
2,150
1,990
1 , 920
1 . 780
1,340
1,560
1,420
1,380
1,4.50

1,350
960
890
900
860

1,850
1 . 630
1,010
950
640

1,.380

1,.390

1.240

Remarks.

AM.
P.M.
A.M.
P.M
A.M.
P.M
A.M.
P.M
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KIPAWA LAKE AND RIVER, GORDON CREEK.

Location of Gauges.—At Kipawa River dam there are three staff gauges

—

No. 1 on the upstream face of the dam, giving the lake levels; No. 2 about 1,500

feet below the dam; and No. 3, 2 miles down the river. At the head of Gordon
creek there is a staff gauge giving Kipawa lake elevations. Near the mouth of

Gordon creek, a staff gauge is located on the north abutment of the highway
bridge below Lumsden's mills.

Records available.—Gauges Nos. 1 and 2 were installed on the 1st October,

1912, and have been read to date. Gauge No. 3 was installed on the 13th May,
1914, and was read for a short period only. Readings, have however, now
been resumed. The gauge at the head of Gordon creek was installed on the 1st

June, 1909, and Lumsden's mill gauge on the 1st April, 1910. Observations on
both these gauges have been continued to date.

Drainage area of Kipawa lake.—2,133 square miles.

Discharge measurements.—In 1909, three meterings were made of the

Kipawa river above the old dam. During the construction of the new dam the

section was changed to one about three-quarters of a mile downstream, and has

since been used for all later meterings. These measurements are made at a

narrow channel about 300 feet wide with a mean velocity at high water of about

3 feet per second. A row-boat is used to meter from and is held in position by a

rope and cable stretched across the stream. Gordon creek meterings are made
from the highway bridge above Lumsden's mill. The flow at this section is

even, and does not exceed 3-5 feet per second at high water, and goes down to

0-4 foot per second at low water.

Discharge Curves.—The Kipawa river curve is well defined for flows between
.•300 and 700 c.f.s., and between 3,000 and 4,000 c.f.s. More meterings are

required in order to properly determine the intermediate part of the curve. The
'Gordon creek curve is fairly well defined for flows from 300 c.f.s. up to 2,000

<c..f.s.

Winter flow.—Apparently unaffected by ice in either Kipawa river or

Gordon creek.
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Discharge Measurements of Kipawa River near Kipawa Dam.

Date.
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Discharge Measurements of Kipawa River near Kipawa Dam.

Date.



OTTAWA RIVER fiTORAGE 89

SESSIONAL PAPER No. 19a

Discharge Measurements of Gordon Creek near Lumsden's Mills

Date. Made bv
Water

elevation. Discharge.

1909.

June 2

July 13

Aug. 24

1910.

Mar. 3

May 13

28
2

11

July

1912

Julv 19

Nov. 6
•' 25

1913.

Jan. 31

Feb. 15

April 25
Mav 3

13

1914.

Feb. 13

16

18
" 20

21

April 6

Nov. 17
" 21
" 24

28
1

5

9
12

15
" 23

1915.

Jan. 5
13

16

26
30
3

10

17

20
23

27
2

6
!)

16

19
" 23
" 27

30
April 3

6

Dec

Feb.

Mar.

S. B. Johnson.

S. B. Johnson.

Brown & Ewart
W. E. Blue

A. J. McCool
A. M. Kirkpatrick

W. E. Blue

G. M. Brown

Thos. Curtis.

Thos. Curti.':
it

G. Goodwin

Feet.
772-05
773-88
773-50

774 15

774-30
774 -.35

7 75 05
774-65

773-93
773-63

772-83
772-93
772-73
772-63
773-93

769 74
770-64
770-54
770-64
770-54
770-64
770-54
770-54
7 70 -.54

770-54
770-44

770-54
770-54
770-54
770-54
770-54
770-54
770-54
770-54
770 -.54

770-54
770-54
770-54
770-54
7 70 -.54

770-54
770-54
770-54
770-44
770-54
770-54
770-54

Sec.-ft.

2.730
1 . 050
730

1,020
1,820
1,780
2,080
2,140

1,490
1,490
1,260

310
310
390
190
,720

370
400
420
420
410
90

400
400
380
370
370
370
330
330
330
320

340
340
350
320
320
310
330
340
310
320
330
350
350
340
470
360
250
300
290
3(X)

320
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Monthly Discharge of Kipawa River and Gordon Creek, for 1912-15.
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Monthly Discharge of Gordon Creek near Lumsden's Mills, for 1912-15.

April

.

May.
June
July
August
September.
October. . .

.

November.
December..
January
February . .

.

March

The year..

April

.

May .

.

Jiue.
July
August
September.
October. . ..

November.
December..
January
February. ..

March

The year.

April

.

May.
June
July
August
September.
October
November.
December.

.

January
February. .,

March

The year.

Month.

1912 13.

1913-14.

19U-15.

DiscH.\RGE IN Second-feet.

Maximum. Minimum.

1,231

2,726
2,726
2,726
2,611
2,266
2,151
2,036
1,806
2,036
1,461
886

2,726

1,116
2,611
3,186
3,186
2,726
2,036
1,921
1,150
1,150
1,507
1,221

343

3,186

458
1,472
1,702
1,702
1,587
1,127
783
458
398
342
398
342

1,702

338
1,058
2,036
2,036
1,576
1,576
1,461
1,000
886

1,001
1,001

588

338

772
673

2,611
2,611
1,691

1,461
1,116
1,150
1,150
510
343
220

220

219
398
783
783
524
398
342
294
342
342
294

66

Mean.

702
1,937
2,518
2,458
2,106
1,969
1,863
1,557
1,179
1,415
1,134
737

1,635

919
2,039
2,956
2,949
2,333
1,796
1,314
1,150
1,150
1,232
480
272

1,551

204
483

1,292
1,476
1,290
820
446
383
333
•342

333
337

648

Note.—Discharge from November 24, 1912, to December 15, 1912,

January 10, 1914, estimaterl.
estimated. Discharge from October, 1913. to
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TIMISKAMING, QUE.

Location of Gauges.—Staff gauges are placed as follows: No. 1 on the

steamboat wharf at the railway station; No. 2 at the foot of the island; and No.
3 at the metering section 4 miles below the dam. A recording gauge is also

placed at the foot of the island, and gives an accurate record of the hourly water
surface fluctuation below the dam.

Records Available.—Readings were started on the gauge at Timiskaming
wharf on the 1st January, 1909, and have been continued to date. On the gauge
below the island readings were started on the 1st April, 1911, and have been
continued to date. The gauge at the metering section 4 miles below the dam
is read only when meterings are being made.

Drainage Area.—18,100 square miles, including Gordon creek.

Discharge Measurements.—Meterings were first made at the narrows above
Timiskaming, but when the dam was started the station had to be abandoned,
owing to the backwater caused by the dam greatly decreasing the velocity at

the section. A new metering section was located 3 miles below Timiskaming
at a narrow in the river about 400 feet wide, with a mean velocity at high water
of nearly 6 feet per second, and about 1 foot per second at low water. For
metering purposes, a ^-inch steel rope was stretched across the channel, firmly

supported on the shores by posts and trees. On this cable an ironbound wooden
cage is made to travel from shore to shore carrying two men and the metering

outfit. The cage is moved from one metering observation point to another by
means of a crank and winch with a three-sixteenth inch wire cable stretched

across the stream, and having three turns around the drum of the winch.

Discharge Curve.—Fairly satisfactory meterings have been secured, and a

curve constructed by relating the results of these meterings to the gauge eleva-

tions below Timiskaming dam. Many meterings are still required before the

curve can be considered well defined.

Winter Flow.—The gauge elevations below the dam to which the discharge

curve is referred are not affected by ice conditions, the water being swift and
deep enough to carry away both ice and logs without causing a jam.

Precipitation and Temperature Returns.—Temperature observations (both

atmospheric and water) started in February, 1910, and precipitation in March,
1910. These have been continued to date.

Discharge Measurements of Ottawa River near Timiskaming.

Date.
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Discharge Measurements of Ottawa River near Timiskaming^

—

Continued

Date.
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Monthly Discharge of Ottawa River below Timiskaming Dam for 1906-11.

(Drainage Area, 18,100 square miles.)

Month.

1906-07.
July
August
September
October
November. . .

.

December
Januarj-
February
March

1907-08.
April
May
June
July
August
September
October
November. . .

.

December
Januarj'
February
March

The year.

1909.
January
February
March

1909-10.
April
May
June
July
August
September
October
November. . .

.

December
January
February
March

The year.

1910-11.
April
May
June
July
August
September. . .

.

October
November
December
January
February
March

The year..

Discharge in Second-Feet.

Maximum.

40,000
19,350
9,800
5,090
7,700
7,700
7,100
6,800
6,500

8

61

61

49
25
25
27
24
18

14

10
7

,900
,800
800
200
900
,900
,700
200
,200
500
100
,400

61,800

9,400
8,200
7,900

25,000
102,000
77,000
52,000
29, 100
2.3,000

24,000
23,800
20,000
16,500
11,800
11,000

102.000

46, 800
50,.500
47,000
27,400
17,000
15,900
26, 100

32,900
27,000
16,200
10,900
9,800

50,500

Minimum.

18,960
10, ICO

4,700.
4, COO
5,350
7,200
6,900
6,600
6,300

6,000
9,2C0

46,300
26,200
15,200
13,400
24,400
18,6C0
14,500
10,100
7,000
6,2C0

6,000

8,200
7,000
7,000

7,900
25,000
52,000
29.100
22,000
20,600
21,000
20,000
16,500
11,000
9.000
8,000

7,900

11,000
43,000
27,400
17,000
13,200
12,200
12,900
26,100
16, 200
10,900
5,900
5,900

5,900

Mean.

27,352
14,371
6,954
4,288
7.066
7,355
6,990
6,707
6,397

6,577
31,523
53,853
36,6.36

20,461
18,583
25,029
21,420
16,064
11,932
8,497
6,768

21,476

8,500
7,500
7,300

13,800
63,000
73,000
36,000
26,000
21,600
22,000
22,000
18,.500
13,800
10,900
9,000

27,467

30,000
46,000
37,900
21,000
15,400
14,200
20,000
28,600
21,000
13,800
7,000
8,000

21,908

Per
square
mile.

1-511

0-794
0-384
0-237
0-390
0-406
0-3S6
0-371
0-354

0-363
1-742
2-975
2-024
1-1.30

1-027
1-383
1-183
0-887
0-659
0-469
0-374

1-187

0-470
0-414
0-403

0-763
3-480
4-033
1-989
1-436
1-193
1-215
1-215
1-022
0-763
0-602
0-497

1-518

1-657
2-541
2-094
1-160
0-851
0-785
1-105

1-.5S0

1-160
0-762
0-387
0-442

1-210

Run-Off.

Depth in

inches on
Drainage
Area.

1-742
0-864
0-429
0-273
0-435
0-486
0-445
0-386
0-408

0-405
009
320
334
303
146

1-595
1-320
1-023
0-760
0-506
0-431

16-152

0-542
0-431
0-465

0-851
4-012
-501

-293

656
-.331

-401

•3.56

-178

0-880
0-627
0-573

20-659

1-849
2-930
2-337
1 -337
0-981
0-876
1-274
1-763
1-337
0-879
0-403
0-510

16-476

Per cent,

of rainfall.

69
27
23
10
20
26
44
59
32

33
59
116
50
72
27
66
84
49
53
23
123

57

36
15

18

42
151

271
42
80
40
83
67
54
43
37
110

113

97
114
51

21

41
40
89
145
88
17
37

61

Tempera-
ture.

66-7
66-2
59-2
44-6
27-7
8-3
3-6
4-7
24-0

30-4
41-9
63-4
64-6
50-6
54-3

38
28
18
6

8
20

36-2

9-5
9-7

20-7

32-9
40-8
62-2
64-4
64-5
53-7
41-7
33-2
18-5
13-4
7-8

29-1

38-5

43-3
52-2
62-7
66-1
62-4
52-4
43-8
27-9
8-5
6-8

10-4
20-2

38-1

Rainfall,

Inches.

* Mean monthly precipitation taken from observations at Rutherglen and Haileybury (Dom. Met. Service).
Discharge computed from meterings referred to Haileybury gauge.

*2-53
*3-12

n-84
*2-88
*2'

•!
*1

*0-65
'1-27

*l-22
•3-42
*2-85
4-67
•1-81
*4-26
*2-41

*l-57
*2-08

*l-44
*2-20
*0-35

•28-28

•1,48
•2-78
•2-47

2-01
2-64
1-66
5-43
2-05
3-26
•1-68
•2-00
•2-18
•2-03

•1-67
•0-52

•27-13

•1-63
•3-01
•2-05
2-60
•4-59
•2-14
*3-22
•1-98
•0-92
•1-00
•2-38

*l-39

•26-91
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Monthly Discharge of Ottawa River below Timiskaming Dam for 1909-15.

Month.
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MATTAWA RIVER AND ITS TRIBUTARIES.

Location of Gauges—Staff gauges, placed in 1905-6, are still in operation at

the foot of Turtle and Talon lakes and below Pimisi bay. Those placed during
the same period at Whitefish bay, Xasbonsing lake, and Kai-bus-kong river are

no longer in existence. Three miles up the river from its confluence with the

Ottawa, the ]Mattawa water surface elevations are secured daily above and
below the power-house. The upper level is obtained by measuring down to the
water surface from the top of the south abutment. The lower reach has a staff

gauge attached to a small pier about 600 feet below the power-house. On the

Amable du Fond river watershed, the gauges placed on the larger lakes and at

Booth's farm, on the river, have not been visited since the completion of the
Georgian Bay Canal survey.

Records available.—At the foot of Turtle lake, staff gauge readings from the
19th March, 1905, to 29th December, 1906; White Fish bay, 21st IMarch, 1905,

to 31st December, 1906; Xasbonsing lake at Bonfield. On^, 27th :\Iarch, 1905,

to 31st December, 1906; Kai-bus-kong river at ^Menard's bridge, 4th ]\Iarch,

1905, to the 29th December, 1906; Talon lake 26th January, 1905, to 31st

December, 1906; below Talon chute, 25th April to 31st December, 1906; below
Pimisi bay, 25th February, 1905, to 31st December, 1906.

Amable du Fond watershed—Three-mile lake, 12th September, 1905, to

29th December, 1906; Tea lake, 13th September, 1905, to 29th December, 1906;

Kioshkoqui lake, 3rd September, 1905, to 31st December, 1906.

Amable du Fond watershed.—Gauges were placed in September, 1905,

and observations taken up to the end of 1906 on Three-mile, Tea, ]\Ianitou, and
Kioshkoqui lakes, and from July, 1905, to the end of 1906 at Booth's farm on
the river.

]\Iattawa river at Plain Chant chute.—Upper and lower gauges were read
from the 3rd of June to 2nd December, 1906, 9th May to 2nd July, 1908, and
from the 29th September, 1914, to date.

Drainage areas.—Foot of Turtle lake, 78 square miles; North river, 92
square miles; Foot of Xasbonsing lake, 71 square miles; Foot of Talon lake, 342
square miles; Amable du Fond river, 433 square miles; ]\Iattawa river at

Mattawa, 880 square miles.

Discharge Measurements.—Turtle lake outflow is metered below "Whitefish

pond 23^2 miles from the lake. Xasbonsing lake outflow is metered at ^Menard's

bridge, about 5 miles from Bonfield. The outflow from Talon lake is metered
at Talon narrows above the dam.

The flow from the Amable du Fond watershed is metered near Booth's
farm above Eau Claire.

For the total flow of the ]\Iattawa river, meterings are made a short distance

above the bridge at Mattawa.
Discharge Curves.—Fairly well-defined for Turtle and Xasbonsing lakes, and

well defined for Talon lake and the Amable du Fond river.

Precipitation and Temperature records.—Lake Talon precipitation and
temperature observations b}' the Dominion Meteorological Service, from 1891

to date. Precipitation and temperature observations at other points on the

watershed were taken during the Georgian Baj' Canal survey. These are all

published by the Dominion Meteorological Service, Toronto, and are not here

re-published.
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Discharge Measurements of Turtle Lake at outlet to Whitefish Bay.

Date.
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Discharge ^Measurements of lake Talon.

Date.
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Measurements of Amable du Fond River at Booth's Farm.

Date.

1905.

Made by.

May 12 A
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Discharge Measurements of Amable du Fond River at Booth's Farm.

115

Date.
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Drainage area.—19,880 square miles total drainage area to the metering
section, 6 miles below Klock station.

Discharge measurements.—These were first made at a point about 5 miles

above Deux Rivieres. This section never proved satisfactory owing to the

swiftness of the current, the unevenness of the shores above and below the section

and a very rough bottom. A new section was located about one-half mile above
the La Vielle rapids, the mean velocity of which at high water was found to be
2 feet per second, being less than the upper section. The river bed is smooth
and the banks fairly straight and even.

Discharge Curve.—Although only a limited number of meterings have been
made, the curve may be considered as fairly accurate. During the winter
months, however, gauge readings are entirely unreliable as a criterion of the flow.

Ice at times chokes the channel below the gauge to such an extent that the

water will rise over a foot while the flow past the section is considerably reduced.

Log jams, during the summer months, also have the same effect on the flow.

Discharge Measurements of Ottawa River at Deux Rivieres from the 15th
May, 1905, to the 31st March, 1915.

Date.
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Discharge Measurements of Alaganasibi River, from the 1st June, 1905, to

the 29th May, 1908.

Date.
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Records Available.—Old gauge above Third chute, 5th April to 15th Novem-
ber, 1905; 4th May to 27th June, 1908; 20th April to 18th December, 1909;

4th January, 1910, to 31st August, 1913. New gauge below highway bridge

2nd April, 1913, to date.

Drainage Area.—1,586 square miles.

Discharge Measurements.—The majority of the meterings have been made
from the highway bridge leading to the military camps. Winter measurements
and some of the later summer ones were made about three-quarters of a mile

above Third chute, from a row-boat. The upper section proved more satisfactory

than the one at the bridge, the current being more even and not so swift.

Discharge Curve.—This is not accurate. The lower reach of the river is

composed of a series of falls and rapids, with intervening stretches of swift

water. At the head of these chutes, logs frequently jam, causing a variation in

the relation between the water surface levels and the flow.

Winter Flow.—The discharge relation is affected by ice.

. Discharge Measurements of the Petawawa River.

Date.
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Monthly Discharge of Petawawa River near Petawawa, for 1910-12:and

1913-15.

Month.

Discharge in Second-Feet. Rcn-Off.

Maximum.

1910.

January
February—
March

The period.

1910-11.

April
May
June
July
August
September

—

October
November . .

.

December—
January
February
March

The year

1911-12.

April
May
June
July
August
September

—

October
November. . .

.

December—
January
February
March

The year.

1913-14.

April
May
June
July
August
September
October
November
December
January
February
March

The year.

1914-15.

April
May
June
July
August
September
October
November
December
January •

February
March

The year.

1,100
1,200
5,000

Minimum.

5,000

300
000
100
300
600
350
400
500
500
600
500
7C0

5,100

4,600

750
,000
900

Mean.

750

800
900
800
,250

850
200
300
300
250
450
400
350

200

600
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PEMBROKE, ONT. (OTTAWA RIVER).

Location of Gauge.—Staff guage on steamboat wharf.
Records Available.—Gauge readings from 14th February, 1905 to 3rd

February, 1906; from 10th May to 31st December, 1906; and from 1st April,

1912, to date.

CULBUTE CHANNEL (oTTAWA RIVER).

Discharge Measurements.—Meterings were made from the bridge at Chapeau
and from a row-boat held in position by the ferryman's cable near Waltham.

Discharge Curve.—Not well defined.

Discharge Measurements of the Culbute Channel, Ottawa River.

Date.
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Discharge Measurements of the Black River at Waltham.

Date.
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Monthly Discharge of Black River near Waltham, Que., for 1911 to 1915.

Month.

Discharge in Second-feet.

Maximum. Minimum. Mean.
Per square

mile.

Depth in

inches on
Drainage

area.

1911-12.

April
May
June
July
August
September
October
November
December
January
February
March

The year

1912-13
April
May
June
July
August
September
October
November

.

'.

December
January
February
March

The year

1913-14.

April
May .'

June
July
August
September
October
November
December
January
February
March

The year

1914-15
April
May
June
July
August
September
October
November
December
January
February
March

The year

8,100
8,100
4,400
1,600
1,100
1,050
1,570
1,570
1,400
580
520
450

8.100

7,270
6,240
5,850
4,130
1,.380

3,330
2,800
4,390
1,340
560
510

3,330

7,270

7,202
6,936
2,680

860
450
405

1,180
2,414
1,495
860
910
565

7,202

3,810
,160

1,660
1,660
334
334
450

1,184
1.250
540
450
540

4,160

800
3,610
1,600
500
460
630
600

1,400
530
500
430
370

370

430
4,320
4,150

720
720

1,380
800

1,480
560
470
390
260

260

478
685
770
450
270
270
405
770
6E0
565
565
425

270

450
973
450
334
206
235
226
226
450
385
363
385

206

3,910
5,790
3,070

910
840
760
900

1,480
966
540
460
400

1,440

2,990
5,292
4,757
1,970
1,046
2,155
1,797
2,728

832
505
436

1,195

2,145

5,517
3,012
1,500
608
357
345
683

1,369
939
679
634
470

1,339

1,516
1,907

951

1,238
248
264
342
608
749
475
404
431

769

4115
6-094
3-231
0-954
0-882
0-804
0-947
1-562
1-010
0-568
0-484
0-421

1-756

3-14
5-57
5-00
2-07
1-10
2-26
1-89
2-87
0-88
0-53
0-45
1-26

2-26

5-86
317
1-58
0-64
0-38
0-36
0-72
1-44
0-99
0-72
0-67
0-50

1-41

1-595
2-007
1-001

1-303
0-261
0-277
0-360
0-640
0-788
0-500
0-425
0-453

0-809

4-592
7-026
3-606
1-100

1017
0-897
1-095
1-743

1165
0-655
0-504
0-485

24-245

3-51
6-42
5-59
2-39
1-27
2-53
2-18
3-20
1-01
0-61
0-48
1-45

30-65

6-48
3-67
1-76
0-74
0-43
0-40
0-83
1-61

114
0-82
0-69
0-57

19-14

1-780
2-314
1-117
1-502
0-301
0-309
0-415
0-714
0-909
0-576
0-442
0-522

10-901

Note—Figures for the month of April, 1909, were estimated by taking the mean of 4 years records at the same station
and for the same month.
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COULONGE RIVER.

Location of Gauge.—Staff gauge attached to a pier at the head of Coulonge
chute.

Records Available.—Gauge readings 26th April to loth November, 1905,'

14th May to 27th June, 1908; 1st January, 1910, to date.

Drainage Area.—1,820 square miles.

Discharge Measurements.—Made from boat at a section about one-quarter

of a mile above Coulonge chute.

Discharge Curve.—For discharges from 300 up to 1,000 c.f.s. the curve is

well defined, but beyond that flow further meterings are required in order to

arrive at a more definite curve.

Winter Flow.—Evidently affected by ice during short periods.

Discharge Measurements of the Coulonge River.

Date.
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Monthly Discharge of the Coulonge River for 1905 to 1912.

(Drainage Area, 1,820 square miles.)

Month.
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Monthly Discharge of Coulonge River near Coulonge for 1912 to 1915.

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Depth
in inches

on
Drainage

area.

1912-13.

April
May
June
July
August
September
October
November
December
January
February
March

The year

I<n3-14
.\pril

May
June
July
August
September
October
November
December
January
February
March

The year

1914-15
April
May
June
July
August
.September
O ctober
November
December
January
February
March

The year

9,930
8,630
8,375
2,582
1,555
1,882
4,555
7.407
2,600
1,080
980

4,7.50

9,930

13,210
10,450
4,555
2,582

547
547

2,955
5,397
3,532
1,242
1,717
1,242

13,210

7.642
7,642
3,532
3,532

960
477
512

1,375
1,717
857
754
582

824
6,050
2,767

932
652

1,087
1,087
2,850
1,080
900
760
550

550

5, 185

3,930
2,050

652
215
142

215
1,882
1,397

780
780
452

142

857
,582

,167

9G0
417
235
225
372
651

651

582
477

4,447
7,411
5,243
1,955
9,927
1,416
2,239
4,598
1,617
1,055

8.54

1,662

2,794

8,176
5,454
3,438
1.349
318
258

1,033
3.686
2,493
1,067
1,316
629

2,428

2,517
4,470
2,238
1, 940

629
350
356
830
,002
751

603
540

2-443
4-072
2-881
1-074
5-454
0-778
1-230
2-526
0-888
0-580
0-469
0-913

1-535

4-492
2-997
1-889
0-741
0-175
0-142
0-567
2014
1-370
0-586
0-723
0-346

1,334

1-383
2-456
1-228
1-066
0-346
0-192
0-196
0-459
0-550
0-413
0-331
0-297

2-726
4-695
3-215
1-23S
6-28S
0-868;

1-418
2-819'

1-024
0-669'

0-488
1-053

26-501

5-013
3-455
2-108
0-854
0-202
0-158
0-654
2-248
1-580
0-676
0-753
0-399

18-100

1-543
2-832
1-370
1-229
0-399
0-214
0-226
0-512
0-634
0-476
0-345
0-342

r,642 225 1,357 0-746 10-122

* .\pril Hows estimated from the means of 5 years.
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Discharge Measurements of the Ottawa River below Allumette Island.

Date.
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Discharge Measurements of Ottawa River at La Passe, Ont. -Con.

Date.
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Discharge Measurements of Bernard Creek.

(Drainage area, 80 square miles).

Date.
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I^IONTHLY Discharge of Bonnechere River at Renfrew, Ont.. for 1909 to 1912.

(Drainage area, 910 square miles).

Month.

1909-10.

April
May
June
July
August
September
October
November
December
January
Februarj-
March

The year.

1910-11.

April
May
June
July
August
.September
October
November
December
Januarj-
Febmarj'
March

The year.

DiscH.\RGE IN Second-feet.

Maximum.

1911-12

April
May
June
July
August
September
October
November. . .

.

December
Januarj'
February
March

The year.

170

170
650
100

820
450
350
350
320
380
580
400

Minimum.

5,170

,700
.750
,000
630
310
290
180
220
220
190
190
120

1,750

600
400
420
960
340
270
70
70
370
490
440
470

2,600

2,450
2,550
1,000

500
340
250
140

150
200
330
350
330

140

1,160
1,000

630
280
80
90
90
130
120

70
70
80

70

230
1,320
960
340
270
70
30
50
70

370
410
349

30

Mean.

3,050
3,400
1,530

740
600
380
260
240
310
370
410

1,020

Per square
mile.

1,030

1,450
1,200
800
450
210
140
120
170
170

110
110
110

420

1,460
1,740
1,170

500
300
140
50
50
200
460
420
400

570

RrN-OFF.

Depth in

inches on
Drainage

area.

3-35
3-74
1-68
0-81
0-66
0-42
0-29
0-26
0-34
0-41
0-45
M2
113

1-59
1-32
0-88
0-49
0-23
015
013
0-19
019
0-12
0-12
012

0-46

1-604
1-914
1-286
0-550
0-330
0-150
0-055
0-055
0-220
0-505
0-465
0-440

0-631

3-739
4-312
1-875
0-934
0-761
0-469
0-334
0-290
0-392
0-472
0-468
1-291

Per cent of

rainfall.

15-337

1-774
1-522
0-982
0-565
0-265
0-167
0-150
0-212
0-219
0-138

125
0-138

6-257

1-790
2-207
1-435
0-634
0-380
0-167
0-063
0-061
0-254
0-582
0-502
0-507

8-582

Tempera-
tures.

Ill
112
184
20
50
18

29
12

20
13

29
61

Rainfall,

inches.

51

36-8
51-9
65-7
670
67-4
57-4
44-6
34-5
17-5
15-7
9-2
31-3

41-6

88
58
68
30
05
06
04
18
23
08
04
06

46-6
53-2
62-9
69-1
66-3
151-6

46-3
30-4
10-3
12-8
11-6
21-4

23

113
58
42
45
11

7

3
2

18
22
24
31

30

•No temperature records at Renfrew for September, 1910. StonecUff temperature used.

40-2

39-9
61-7
63-6
71-2
68-3
55-8
45-9
29-2
25-8
0-2
10-3
18-1

40-S

3-37
3-85
1-02
4-69
1.53
2-60
1-16
2 -.50

1-99
3-52
1-61
2-12

29-96

2-01
2-60
1-45
1-87
5-33
2-75
4-06
1-20
0-95
1-67
2-93
2-29

29-11

1-59
3-78
3-45
1-41
3-38
2-46
1-85
2-88
1-40
2-62
2-05
1-63

28-50
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OTTAWA RIVER AT ARNPRIOR.

Location of Gauge.—Staff gauge on steamboat wharf.

Records available.—Gauge readings from 3rd February, 1905, to 28th
December, 1906; 29th March, 1914, to date.

Drainage area.—32,408 square miles.

MADAWASKA RIVER.

Location of Gauges.—Staff gauge on Calabogie lake at Calabogie, Ont.

Staff gauge on pier below Claybank bridge.

Records available.—Calabogie gauge, 24th April to 21st November, 1909;

1st January, 1910, to date. Claybank gauge, loth April, 1909, to date.

Drainage area.—3,210 square miles.

Discharge measurements.—^lade from a row-boat, 400 feet above Claybank
bridge.

Discharge curve.—Fairly well defined.

Winter flow.—Affected by ice to a very small extent.

DISCHARGE MEASUREMENTS OF THE MADAWASKA RIVER.

Date
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Monthly Discharge of Madawaska River near Claybank, for 1909 to 1913.

(Drainage area, 3,210 square miles.)
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Monthly Discharge of ]\Iadawaska River near Claybank, for 1913 and 1915.

Month.

April
May
June
July
August
September.
October . . .

.

November

.

December.,
Januarj'. • •

.

February...
March

1913-14.

The year.

April
May
June
July
August
September.
October. .

.

November
December.,
Januarj- . . .

.

February...
March

1914-15.

The year.

Discharge in Secoxd-Feet.

Maximum.

,576
,976
,660
,250
918
720
720
,178
,505
,250
,505
,.505

17,576

7,576
7,309
2,308
1,505
1,040
822
918

1,104
1,250
1,250
1,250
1,417

7,576

Minimum.

13,976
180
250
979
720
720
720
720
178
104
178
104

720

1,704
2,468
1,505
1,040
822
822
822
870

1,104
1,040
M04
1,178

822

Mean.

14,745
7,116
1,895
1,098
798
720
720
980

1,328
1,163
1,300
1,280

2,755

4,024
5,517
1,735
1,317
851
822
850
960

1,199
1,145
1,193
1,290

1,745

Per
square
mile.

4-593
2-217
0-590
0-343
0-249
0-224
0-224
0-305
0-414
0-362
0-405
0-399

0-858

1-254
1-719
0-540
0-410
0-265
0-256
0-265
0-210
0-374
0-357
0-372
0-402

0-544

Depth
in inches

on
Drainage

area.

5-126
2-556
0-6.58

0-395
0-287
0-250
0-25S
0-34O
0-477
0-417
0-422
0-460

11-646

1-399
1-982
0-603
0-473
0-306
0-286
0-306
0-234
0-431
0-412
0-387
0-464

7-283

19«-10|
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MISSISSIPPI RIVER.

Location of Gauge—On upstream side of highway bridge below the power
plant at Galetta. The gauge is under the supervision of the Eastern Ontario
district engineer for the Hydro-electric Commission of Ontario; data are

exchanged where ever possible.

Drainage area.—1,400 square miles.

Discharge measurements.—These are made above the lower highway bridge
at Galetta, Ont., from a row-boat.

Discharge Measurements of the ^Mississippi River.

Date.

1905
April 8

June 14

Aug. 5

Oct. 3

1903.

Mar. 30

1908.

May 20

1913.

Dec. 2

Made bv

J. Gillespie

O. M. Stitt

A. L. MacLennan
J. J. Collins

J. Gillespie

D. H. Philp...

J. Beauchemin

W. S.

Elevation.

91-99
89-48
88-74
88-06

Discharge
in

Sec. -ft.

I , too

2,005
1,376
693

700

2,862

'776

'East channel.

OTTAWA RIVER AT FITZROY HARBOUR, ONT.

Gauge readings.—3rd February, 1905, to 29th December. 1906.

OTTAWA RIVER .\T QUYON, QUE.

Location of Gauge.—Staff gauge on boat-house at Quyon landing.
Records available.—Gauge readings from 27th May to 12th June, 1914; .5th

January, 1915, to date.

Drainage area.—34,270 square miles, below Quyon and Carp rivers.

Discharge measurements.—Made at the first narrows below QuA'on from two
boats attached together. . Distances secured by triangulation.

• Discharge curve.—Fairly well defined for medium and low-water flows.

Winter flow—Discharge relation not affected by ice to any perceptible
degree.
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Discharge Measurements of Ottawa River at Quj^on, Que.

Date.
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Discharge Measurements of Ottawa River at Quyon, Que.

Date.
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BRITANNIA BAY, ONT.

Location of Gauge.—Staff gauge on breakwater in front of old clubhouse of

Britannia boating club.

Records available.—Gauge readings at head of Deschenes rapids, 3rd July,

1901, to 29th December, 1906; a few scattered readings were taken during
March, April, and May, 1907, and during May and June (1st to 13th), 1908;
3rd May, 1909, to date.

Foot of Deschenes rapids, 3rd July, 1901, to 30th June, 1905.

OTTAWA RIVER BETWEEN DESCHENES RAPIDS AND OTTAWA CITY.

Gauge readings available.-—Baker's bay, weekly readings from 3rd Jul}^ 1901,

to 1st October, 1905. Skead's mills, 11th October, 1904, to 30th June, 1905.

Little Chaudiere falls, weekly readings during 1904. Ottawa waterworks,
scattered readings from 25th July, 1901, to 30th June, 1905. Head of Booth's
mills, nth October, 1904, to 3bth June, 1905. Head of Eddy's mills, 11th
October, 1904, to 30th June, 1905. Bronson's .point, scattered readings from
25th July, 1901, to 30th December, 1904; complete for 1905 and 1906.

Discharge Measurements of the Ottawa River above Chaudiere
Ottawa.

Falls,

Date.
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Discharge Measurements of the Ottawa River at Chaudiere Falls.

Date.
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Monthly Discharge of Ottawa River near Britannia Bay, for 1901 to 1905.

(Drainage area, 34,620 square miles.)
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Monthly Discharge of Ottawa River^iear^ri^^

Month.

DiscH.\RGE IN Second-feet.

Maximum.

1905-06.

April
May
June
July
August
September—
October
November. .

.

December
Januarj'
February
March

The year.

1906-07.

April
May
June
July
August
September
October
November. .

.

December—
January
February
March

The year.

1908-09.

April
May
2June
July
August
September....
October
November. .

.

December
January
February
March

The year.

1909-10.

April
May
June
July
August
September—
October
November. .

.

December
January
February
March

The year.

Minimum.

51,620
79,680
69,420
42,820
34,330
28,870
31,260
29, 650
25,2.30

32,300
30, 480

20,470

79,680

68,444
98, 168

88,216
71,486
26,600
14,200
12,720
14,870
14,950

98, 168

153,010
132,930

21,000
22,500
26,800

153,010

89,500
158,000
158,000
74,500
62,000
36,000
33,000
35,000
41,500
27,500
22,500
46,500

158,000

25,270
36,510
43,090
29,650
20,090
21,150
18,260
19,000
15,270
14,870
17,670
13,720

13,720

20,844
65,584
77,210
27,000
13,990
9,940
9,980
11,917
11,940

9,940

110,636
112,920

16,500
19,000
21,000

16,500

23,500
80,000
74,500
43,800
34,000
31,500
29,500
32,000
27,500
21,500
17,200
16,000

16,000

Mean.

40,852
63,509
57,791
34,009
25,698
23,542
22,574
21,372
18,659
20, 167

23,176
17,245

Per square
mile.

30,716

42,066
85,895
83,566
46,094
19,364
11,540
10,916
13,435
13,329
»7,700

18,000
112,500

29,534

346, 180

132,520
127,910
358, 880

330,690
316,170
3 9,750
3 9,510
3 9,320
18,360
20,630
22,790

41,890

59,290
120,500
112,710
57,640
46,740
33,210
31,140
33,210
33,500
24,190
19,070
25,840

49,780

Run-off.

Depth in

inches on
Drainage

area.

1.180
1.835
1-669
0-982
0-742
0-680
0-652
0-617
0-539
0-583
0-669
0-498

0-887

1-215
2-481
2-414
1-331

0-559
0-333
0-315
0-388
0-385
0-222
0-231
0-361

0-853

1-334
3-S2S
3-694
1-701
0-886
0-467
0-272
0-275
0-269
0-530
0-595
0-658

1-209

1-712
3-481
3-256
1-664
1-353
0-959
0-899
0-959
0-968
0-699
0-550
0-746

1-437

1-316
2-115
1-862
1-132
0-855
0-758
0-751
0-6S8
0-621
0-672
0-696
0-574

Per cent of

Rainfall.

Tempera-
ture.

12-040

1-355
2-860
2-694
1-534
0-644
0-371
0-363
0-433
0-443
0-256
0-240
0-416

11-609

1-489
4-414
4-123
1-961
1-022
0-521
0-314
0-307
0-310
0-611
0-619
0-759

16-450

19-567

101

73

53
25
36
19

29
38
31

29
39
48

60

170

179

60
96
28
15

10

17

16

28
14

21

44

115

110
412
85

73
37
22
20
10

16

28
19

61

1-911
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Monthly Discharge of Ottawa River near Britannia Bay, for 1910 to 1914.



OTTAWA RIVER STORAGE 161

SESSIONAL PAPER No. 19a

MoxTHLY Discharge of Ottawa River near Britannia Bav for 1914 and 1915.
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RIDEAU RIVER.

Location of Gauge.—AVater surface elevations are secured by measuring
down from the base of rail on the Grand Trunk bridge near Hurdman's Bridge
P.O.

Records available.—Gauge readings from the 24th March, 1914, to date.

Drainage area.—1,516 square miles.

Discharge measurements.—Made from the Grand Trunk bridge in the

summer, and about one-half a mile above in winter.

Discharge curve.—Not yet well defined.

Discharge Measurements of the Rideau River.

Date.
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Discharge Measurements of the Gatineau River and Tributaries.

Date.
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Monthly Discharge of Gatineau River below Chelsea for 1900 to 1904.

f Drainage area, 9,000 square miles.)

Month.

1900-01.

April
May
June
July
August
.September
October
November. .

.

December
January
February
March

The year.

1901-02.

April
May
June
July
August
September
October
November . . .

.

December
January
February
March

The year

.

1902-03.

April
May
June
July
August
September....
October
November. .

.

December
January
Februarj-
March

The year.

Discharge in Second-feet.

Maximum.

1903-04.

April
May
June
July
August
September
October
November
December
Januarv
February (29 days).
March

Minimum.

44.300
41,300
21,600
13,500
14,900
12.300
19,300
14,900
14,900
9,600
9,600
8.750

44,300

41,300
42,250
23,900
12,250
8,400
6,800
7,4.50

5,900
13,600
11,400
8,200
23,300

42,250

30,100
36,200
25,500
18,800
10,850
7,400
9,900
15,600
14,000
10,100
8,700

23,200

36,200

The year.

28,200
31.500
25,500
20,900
14,400
14,000
15,300
11,700
7,900
9,000
10,150
11,400

31,500

7,200
20,900
10,500
24,8C0
7,400
6,600
10,100
9,650
8,300
8,200
8,250
6,750

6,600

7,900
19,900
12,800
7,100
6,300
4,600
4,600
5,100
5,400
8,100
6,800
6,350

4,600

24,300
21,600
18,800
11,000
7,400
4,800
4,6no
10,000
8,400
7,900
7,900
8,200

4,600

22,500
20,500
14,900
11,900
9,600
8,400
12,000
7,000
7,400
7,600
9,300
8,700

7,000

Mean.

20,182
28,553
15,800
20,765
11,137
9,130
13,210
11,895
11,574
8,710
8,829
7,611

13,950

24,878
31,434
18,910
8,958
7,223
5,383
6,005
5,390
8,936
9,110
7,689
11,710

12,155

27,723
28,839
23,070
15, 165

9,085
5,707
6,442
12,547
10,942
8,771
8,200
14,500

14,266

24,500
27, 129
21,383
16,158
11,952
10,890
13,706
8,987
7,577
8,190
9,872
9,429

14,146

Per
square
mile.

Rux-OFF.

Depth in

inches
on

Drainage
Area.

2-24
3 17
1-76
2-31
1-23

102
1-47
1-32
1-29
0-97
0-98
0-85

1-55

2-76
3-49

210
1-00
0-80
0-60
0-67
0-60
0-99
1-01
0-85
1-30

1-35

3-08
3-20
2 -.56

1-66
101
0-63
0-72
1-39
1-22
0-97
0-91
1-61

1-58

2-72
301
2-37
1-80
1-33
1-21
1-52
1-00
0-84
0-91

110
105

1-57

2-50
3-66
1-96
2-66
1-42

114
1-69
1-47
1-49

M2
1-02
0-98

Per cent
of

Rainfall.

2111

18-30

3-44
3-69
2-86
1-91

116
0-70
0-83
1-55
1-41
1-12
0-95
1-86

21-48

3-04
3-47
2-64
2-08
1-53
1-35
1-75
1-12
0-97
1-05

119
1-21

21-40

329
122
61

44
52
32
117
42
93
34
128
45

Tempera-
ture.

66

3 08
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Monthly Discharge of Gatineau River below Chelsea for 1904 to 1908.
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Monthly Discharge of Gatineau River below Chelsea for 1908 to 1912.
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Monthly Discharge of Gatineau River below Chelsea for 1912-1915.

Month.

Discharge in Second-feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-off.

Depth
in inches

on
Drainage

area.

of

Rainfall.
Per cent.

Tempera-
ture.

on

Rainfall,

inches.

1912-13

April
Majf
June
July
August
September. . .

October
November. .

.

December
January
February
March

The year

1913-14.

April
May
June
July
August
September. .

.

October
November. .

.

December
January
February
March

The year.

1914-15.

April
May
June
July
August
September. .

.

October
November . .

December .

.

January
February
March

The year.

38,900
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OTTAWA RIVER, BELOW OTTAWA.

Location of Gauge.—Staff gauge at foot of the Rideau locks.

Records Available.—Readings have been taken from this gauge by the
Department of Railways and Canals since the year 1844. These are all available
with the exception of the years 1847, 1848, and 1849, records for these years
having been destroyed by fire.

Drainage Area.—45,470 square miles, including Gatineau and Rideau
rivers.

Discharge Measurements.—These have been made since the year 1905, at
Besserer's Grove, 9 miles below Ottawa. During extreme high water, the country
on the Quebec side of the river is flooded for about a quarter of a mile back.
The movement of this mass of water is so slow that it cannot be metered, thus
rendering the high-water measurements, to a small degree, unreliable. Xew
sections were chosen, in the spring of 1915, at Kettle island, opposite the rifle

range. These are apparently quite suitable at high water, but during low
water the section on the north side of the island will probably be useless owing
to slack water.

Discharge Curve.—During certain periods cf the year, the north shore tribu-

taries of the Ottawa river jaeld a greater rate of flow per square mile of their

drainage area than does the Ottawa river itself. This is inclined to retard the
flow of the Ottawa while the basin, Ottawa-Grenville, is filling up, causing the
relation between the gauge readings at the Rideau locks and the flow to vary.
The discharge curve is fairly reliable during the greater part of the year.

Winter Flow.—Discharge relation affected by ice.

19«— 12'.
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Discharge Measurements of the Ottawa River at Besserer's Grove.

Date.
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Monthly Discharge of Ottawa River near Besserer's Grove for 1866 to 1870,



182 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Monthly Discharge of Ottawa River near Besserer's Grove for 1870 to 1874.
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Monthly Discharge of Ottawa River near Besserer's Grove for 1874 to 1878.

Month.

Discharge in Second-Feet.

Marimum.

1874-75.

April
May
June
July
August
September

—

October
November. .

.

December
January-
Februarj-
March

1875-76.

April
May
June
July
August
September

—

October
November. .

.

December
Januar>-
February
March

The year.

1876-77.

April
May
June
July
August
September. . .

.

October
November. .

.

December
January
February
March

The year.

1877-78.

April
May
June
July
August
September

—

October
November. .

.

December
January
Februar>-
March

The period 168,500

Minimum. Mean.

53,500
165,800
168, .500

126,300
52,000
24,300
27,600
27, 700

18,800

13,500

63,500
185,500
135,700
62,300
44,.500

35,200
37,000
41,500
28,500
31,500
31,200
43,800

185,500

139,000
252,000
210,000
127,500
53,300
26,700
24,300
52,200
30,000
24,500
17,500
16,300

252,000

The year

39,500
147,000
1.32.000

63,000
26,000
16,800
17,.300

17,300
15,500

12,500

89,.500

89,200
69,000
55,500
34,500
23,300
30,000
45,500
43,800
48,300
23,200
27,800

89,500

12,500

21,800
80,000
63,200
42,500
36, 200
25,000
24,500
40,000
24,200
24,200
25,700
25,700

21,800

48,300
167,000
130,000
57,400
29,000
16.500
16,500
31,000
25,000
18,500
12.700
13,300

12.700

25,600
70,000
47,500
36-200
26.700
16.500
16.5C0
27.700
40.300
26,500
18,500
17,500

16, SCO

46.000
100,000
149,500
92, 00
38.500
18,300
22,200
22,300
17,000

13,000

41,000
132,000
92.500
52. COO
40,500
30, COO

30,500
41,000
26,300
27,600
28,500
33,700

48.000

87,000
214.500
169.500
89.000
40,700
21.300
20.300
41.000
27,700
21,500
15,000
15.000

63.500

Per
square
mile.

Run-Off.

Depth
in inches

on
Drianage
Area.

52,500
79,000
58,000
41,700
30,500
20.000
22.800
26,000
41.500
31.800
20,800
22,700

37.300

1012
2119
3-288
2-034
0-847
0-402
0-488
0-490
0-374

0-286

0-902
2.903
2 034
1-144
0-891
0-659
0-671
0-902
0-578
0-607
0-627
0-741

1-055

1.913
4-717
3-727
1-957
0-895
0-468
0-446
0-902
0-609
0-473
0-329
0-329

1-396

Per cent.

of

Rainfall.

Tempera-
ture.

1129
2-443
3-669
2-345
0-977
0-449
0-563
0-547
0-431

0-330

81

136
193
213
81
21

23
23
14

15

Rainfall,

inches

.

1-007
3-347
2-270
1-319
1-027
0-735
0-774
1-007
0-666
0-700
0-677
0-854

14-383

2-135
5-4.39

4-160
2-256
1-032
0-522
0-514
1-007
0-702
0-545
0-342
0-379

84
124

206
165
31

27
65
36
17

19

16

20

45

356
320
130
81

19-033

1-154
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Monthly Discharge of Ottawa River near Besserer's Grove for 1878 to 1882.
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Monthly Discharge of Ottawa River near Besserer's Grove for 1882 to 1886.

Month.

18S2-S3.

April
May
June
July
August
September
October
November. . .

December
January
February
March

The year.

1883-84.

April
May
June
July
August
September
October
Xovember. . . .

December
January
February
March

The year.

1884-8.5.

April
May
June
July
August
September
October
November. .

.

December. . .

January
February
March

The vear.

1885-86.

April
May
June
July
August
September—
October
November. .

.

December
January
February
March

Discharge in Second-feet.

Maximum. Minimum.

78, 700

148,800
150, oCO
99,500
59,500
57,000
47,000
49,300
30,500
24,500
20,000
20,000

150,500

95,500
126,300
126,300
132.000
76,800
39,500
45,000
70,000
63,000
48, 700

37,300
74,000

132,000

117,300
154,500
123,500
62,300
53,000
30,000
53,300
54,000
67,200
52,700
34,000
30,700

154,500

The year.

156,301)

162.(-00

150,.5C0

96,800
63,000
44,500
31,700
49, OCO
33, OCO
54,500
53,500
33, OCO

162, too

45,500
80,000
113,500
63,000
46,300
46,300
35,800
38,000
26,000
18,500
18,500
17,000

17,000

25,000
94,500
115,000
77,800
40,000
35,000
34,200
40,700
49,200
38,300
31,200
29,800

25,000

74,000
118,800
63,500
40,700
30,700
24,000
27,300
44,300
32,700
34,800
30,700
26,500

24,000

35,800
130,700
99,300
65.000
38, 700

31,000
26,600
32, ceo
25,000
29.300
.32,0(0

26,500

25,000

Mean.

61,200
113,500
131,800
80,000
52.500
51,500
41,300
43,500
28,300
21,500
19,200
18,500

55,200

56,000
110,000
120,.500

103,700
57.300
37,500
39,500
50,500
55,800
43,800
32,700
38,000

62,100

94,000
139,500
90,000
47,500
43,000
26,500
35,000
47,500
49,000
43,500
33,000
27,500

56,300

74. COO
150, OCO
1.30, COO
83,000
50.500
34,000
29,500
41,000
29,.500

44.500
37,.5CO

29,300

61,100

Per
square
mile.

1-346
2-496
2-898
1-759
1-155

1133
0-909
0-957
0-622
0-473
0-422
0-407

1-214

1-232
2-419
2-650
2-281
1-260
0-825
0-869
Mil
1-227
0-963
0-719
0-836

1-366

2 065
3-068
1-979
1-045

0-946
0-583
0-770
1-045
1-078
0-9.57

0-726
0-605

Run-off.

Depth in

inches
on

Drainage
Area.

1-238

1-627
3-299
2-8.59

1-815
1-111
0-748
0-649
0-908
0-649
0-978
0-825
0-644

1-343

1-502
2-878
3-235
2-028
1-331
1-264
1-048
1-068
0-718
0-545
0-440
0-469

16-526

1-374
2-789
2-957
2-629
1-453
0-920
1 -002

1-240
1-415
1-111

0-776
0-964

18-630

2-304
3-537
2-209
1-204
1-090
0-650
0-887
1-166
1-242
1-103
0-755
0-697

Per cent
of

Rainfall.

Tempera-
ture.

16-844

1-816
3-803
3-190
2-093
1-281

834
0-748
1-013
0-748
1-128
0-8.58

.
^-743

18-26

83
76
70
38
32
20
52
34
24
29
24
34

42

92

56
50
131

52
19

29
38
94
33
29
80

50

329
208
63

60
42
23
44
29
69
61

42
19

59

76
158
1C6
110

46
38
18

26
16

71

28
53

60

Rainfall,

inches.

34
48
60
&4
67
56
48
30
16

4

9

13

37-4

34
48
63
63

63

53
42
32
14

3

12

22

37-4

40
51

67
63

65
59
44
29
14

7

3

9

37-6

31

51

61

68
61

54
43
33
19

6

9

22

38-2

1-8

3-8

6-2
2-0

1-9
1-8
1-4

390

1-5

5-0
5-9
2-0
2-8
4-7
3-4
3-2
1-5

3-4
2-7
1-2

37-3

0-7
1-7
3-5
2-0
2-6
2-8
2-0
4-0
1-8
1-8
1-8

3-7

28-4

2-4
2-4
3-0
1-9

2-8

2 2

4-2
3-9
4-6
1-6
3-1

1-4

30-5
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Monthly Discharge of Ottawa River near Besserer's Grove for 1886 to 1890.
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Monthly Discharge of Ottawa River near Besserer's Grove for 1890 to 1894.

(Drainage Area, 45,473 square miles.

Month.

Discharge is Second-feet.

Maximum.

1890-91.

April
M»T
June
July
August
September....
October
November. .

.

December

—

January
Februarj'
March

The year.

1891-92.

April
May
June
July
August
September. . .

.

October
November. .

.

December
January
February
March

The year.

1892-93.

April
May
June
July
August
September
October
November. .

.

December
January
February
March

The year.

1893-94.

April
May
June
July
August
September
October
November. . .

,

December
January
February
March

108, 2C0
166, (ICO

175,500
125,000
61,000
54, ceo
40,7C0
34,500
21,700
20, 800
18, SCO

77,700

Minimum.

175,500

163,000
166,000
107,500
60,000
61,000
45,500
33,500
70,000
ei.cco
50,800
35,500
28,800

166,000

92,000
81,000
94,500
87,500
45,500
37,000
35,300
60,000
45,000
28,500
21,700
30,000

94,500

The year.

65,500
212,500
177,000
100,000
54,000
46,200
40,000
40,000
26,000
24,500
23,200
77,700

212,500

53,300
95,000
126,200
62,500
51,300
40,700
36,000
30,000
20,2C0
17,500
17,500
18,300

17,500

69,5C0
110,500
55,500
45,0CO
45, 300
32,5C0
18,200
24,0C0
47, ceo
36,500
27,300
20,2C0

20,200

31,800
65, COO
73,2C0
43,500
38,700
25,000
31,000
31,000
28,800
20,800
17,000
14,300

14,300

43,300
82,700
103,700
57,300
34,500
.32,700

30,000
32,800
23,700
23,200
22,200
21,500

21.500

Mean.

92, 000
144,500
15,500
83,200
35,000
48,500
38,000
33,000
21, COO
18,300
17,700
49,500

60,560

110,000
144,800
75,500
52,000
51, COO
40,.500

28,500
25,500
50,000
43,700
30,800
24,000

56,400

63,500
75,500
87,800
60,000
41,500
31,500
33,500
42,500
35,400
25,000
18,900
18,700

44,500

52. ,300

159,000
140,500
76,800
45,500
32,500
33,500
36,700
24,200
23,700
22,500
49,700

58,100

Run-off.

Per
square
mile.

2023
3-178
3-409
1-829
1-209
1-066
0-836
0-726
0-462
0-402
0-389
1-088

Depth
in inches

on
Drainage

area.

1-389

2-415
3-184
1-660

1144
1-122
0-891
0-627
0-561
1-100
0-960
0-677
0-528

1-240

1-396
1-660
1-931
1-319
0-913
0-671
0-737
0-934
0-778
0-550
0-416
0-411

0-979

1-150
3-496
3-090
1-690
1-001

0-715
0-737
0-807
0-532
0-521
0-495
1-093

1-278

258
664
804
109

1-394
1-190
0-964
0-810
0-533
0-464
0-405
1-254

Per cent.

of

Rainfall.

Tempera-
ture.

Rainfall,
Inches.

18-85

2-695
3-671
1-853
1-319
1-294
0-994
0-723
0-626
1-268
1-107
0-7.30

0-609

16-889

1-558
1-914
2-155
1-521
1-053
0-749
0-850
1-042
0-897
0-6.34

0-433
0-474

13-280

1-283
4-031
3-448
1-949
1-154
0-798
0-850
0-901
0-613
0-601
0-515
1-260

17,403

141

167
119
58
36
70

57
62
27
15

19

29

61

123

612
77

25
35
50
31

25
70

44
35
25

57

104

113
41

66
24
22
57
33
47
29
21

36

43

46
70
93
45
22
32
40
60
17

15

64

66

45

41
52
63

65
60
52
40
22
8
12

14

20

37-4

41

51
65
64
63

61

44
33
28
11

16
21

41-5

39
49
62
68
66
57
45
29
15

2

5
22

38-3

35
53

67

67

66
53
48
33

10

11

11

31

40-4

1-6
2-2
3-2
3-6
3-9
1-7
1-7
1-3
2-0
3-2
2-1
4-3

30-

0-6
2-4

29-8

1-5
1-7

5-2
2-3
4-3
3-4
1-5
3-2
1-9
2-2
2-1
1-3

30-6

2-8
5-8
3-7
4-3
5-1
2-5

21
1-5

3-5
3-9
8

1-9

38-9
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Monthly Discharge of Ottawa River near Besserer's Grove for 1894 to 1898.
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Monthly Discharge of Ottawa River near Besserer's Grove for 1898 to 1902.

Month.

1898-99.

April
May
June
July
August
September.
October
November.
December.

.

Januarj-. . .

.

February. ..

March

The year.

1899-1900.

April
May
June
July
August
September.
October...

.

November.
December.
Januarj- . . .

.

February . .

.

March

The year

.

1900-01.

.\pril

May
June
July.:
August
September
October
November. . .

.

December
January
February
March

The year.

1601-02.

April
May
June
July
August
September
October
November. . .

.

December
January
February
March

DiscH.\RGE IX Second-Feet.

Maximum. Minimum.

108
10

106

84
45
36
64
64
42
.30

29
32

,200
,500
,500

,000
000
,000

,500
,.500

,000
500
,700
00

108,200

164,700
207,000
144,800
86,300
58,000
44,500
53,300
44,300
48,700
48,000
33,200
26,.500

207,000

The year

142,000
133,500
102,000
91,.500

76,500
44,.300
56,200
61 -.500

42,500
29,800
24,.500

24,200

142,000

158,500
158,.500

116,700
63,000
36,000
27,300
24,.300
27,.3C0

.35,.500

35,.500

.34,.500

111,000

1.58,500

74,000
83,o00
65,700
45,.500
34,500
31,800
32,800
53,300
31,300
29,700
28,800
28,.300

28,300

51,000
122,300
85,0C0
57,000
30,700
24,000
39,500
32,800
23,000
31,500
27,000
25,000

23,000

35,000
92,800
57,000
51,000
45,000
35,800
45,.500
41 -.300

30,500
25,000
23,700
23,200

23,200

37,000
103,700
63,500
32,800
25,000
14,500
16,000
24,.300

18,000
.34,.500

33,.500

46,300

16,000

Mean.

95,0C0
96,700
84,500
63,.500

40.000
32,300
42,500
58,500
35,000
29,800
29,.300
29,700

52,200

93,000
167,000
114,500
70,700
42, ceo
29,200
44,500
38,000
35,800
38,500
30,800
25,500

59, 100

88,000
112.700
77..500
72,.500

61,700
38.200
49,200
49 -.300

35,.300

27,500
24,200
23,700

55,000

111,500
1.32,.500
91,300
45,300
29,700
20,500
19,800
26,200
28,200
.34,800

33,.500

56,700

52,.500

Per
square
mile.

2-089
2-127
1-858
1-396
0-880
0-710
0-935
1-286
0-770
0-655
0-644
0-653

1-148

2-045
3-672
2-518
1 -555

0-924
0-642
0-979
0-8.36

0-787
0-847
0-677
0-561

1-299

1-935
2-478
1-704
1-594
1-357
0-840
1-082
1-083
0-776
0-605
0-532
0-521

Run-Off.

Depth
in inches

on
Drainage
Area.

1-210

2-452
2-914
2,008
0-996
0-6.53

0-451
0-435
0-576
0-620
0-765
0-737
1,2.50

1155

2-331
2-452
2-074
1-610
1-015
0-792
1-078
1-435
0-888
0-755
0-670
0-753

15-853

2-282
4-2.34

2-810
1-793
1-065
0-716
1-129
0-9.33

0-907
0-977
0-7.30

0-647

18-233

160

858
902
838
564

0-937
1-247
1-209
0-895
0-697
0-554
0-601

16-462

2-736
3-360
2-241
1-149
0-753
0-503
0-500
0-643
0-715
0-882
0-767
1-438

15-687

Per cent.

of

Rainfall.

333
88
63
85
26
23
22
96
33
33

74
16

Tempera-
ture.

48

33
114
97
29

335
16

51

67

32
49
23

25

56

196

98
54
44
47
23
83
48
43
28
79
24

53

114
96
83
34
18

20
26
21

23
32
37
46

45

41
56
65
68
65

60
45
32
16
12

11

18

Rainfall,
inches.

40-8

42
55
63

65

66
53
46
33
21
13

13

15

34-4

43
52
64
67
65
58
52
26
15

22

40-2

45
55
65
69
65
58
46
27
16
10

25
32

42-8

0-7
2-8
3-3
1-9

3-9
3-5
4-8
1-

2-

2.

4

33-0

0-7
3-7
2-9
6-1

0-3
4-6
2-2
1-4

2-8
2-0
3-2
2-6

32-5

1-1

2-9
3-5
4-2
3-3
4-1
1-5
2-5
2-1

2-5
0-7
2-5

30-9

2-4
3-5
2-7
3-4
4-3
2-5
1-9

3-1

31
2-8
2-1

31

34-9
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Monthly Discharge of Ottawa River near Besserer's Grove for 1902 to 1906.
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Monthly Discharge of Ottawa River near Besserer's Grove for ]906 to 1910.

Month.

1906-07

April
May
June
July
August
September...
October
November.

.

December. .

.

January
February—
March

Discharge in Sbcokd-Feet.

Maximum.

The year.

1907-08.

April
May
June
July
August
September
October
November. .

.

December—
January
February
March

The year.

1908-09.

April
May
June
July
August
September . . .

.

October
November. .

.

December
January
February
March

The year.

1909-10.

April
May
June
July
August
September
October
November ...

December—
January
February
March

81,000
122,000
112,000
90,000
42.0C0
18,000
21.000
25,000
19.300
12,800
12.400
85,300

Minimum.

122,000

93,000
141,000
134,000
90,000
55,000
47,000
51,000
63,000
43,500
41,000
33,000
42,500

141,000

93,000
141,000
134,000
93,000
48,000
24,000
14,000
18,000
20,000
21,500
25,000
28,800

141,000

The year.

130,000
231,000
226,000
98,000
95,000
49,000
47,000
44,000
39,000
31,500
29,800
52,800

48,000
81.000
90,000
42,000
18,000
13,000
15.000
19,000
13.500
12.400
12,300
12.300

tfean.

231,000

60,000
108,000
104,000
63,500
32,500
16.500
17,000
20,000
17,000
12,500
12,300
18,000

Per
square
mile.

Run-off.

55,000
57,000
89.000
55,000
33,000
30,000
44,000
39,000
35,000
30,000
29.300
27,300

27,300

55,000
57,000
93,000
48,000
24,000
14,000
13,0C0
11,000
10,000
18,500
18,800
22,800

10,000

39,000
130,000
98,000
62,000
48,000
45,000
42,000
41,000
31,200
27,000
22,300
22,800

22,300

12,300 ! 40,100

76,500
98..500

116,000
79,000
45,000
36,500
47,500
51,000
40,300
33,700
30,800
31,000

57,200

81,500
117,500
114,500
72,000
36,500
19,500
13,000
14,000
16,000
20,000
22,000
24,500

45,900

94,500
174,000
163,600
75,400
69,800
47,400
47,000
42,200
32,500
29,000
25,500
34,000

70,000

1-319
2-375
2-287
1-396
0-715
0-364
0-374
0-439
0-374
0-275
0-270
0-396

Depth in

inches
on

Drainage
Area.

0-882

1-682
2-166
2-551
1-737
0-989
0-803
1-045
1-122
0-886
0-741
0-678
0-682

1-258

1-792
2-584
2-519
1-583
0-803
0-429
0-286
0-308
0-352
0-439
0-484
0-539

1-009

1-530

Per cent
of

Rainfall.

1-472
2-738
2-552
1-609
0-824
0-406
0-431
0-490
0-431
0-317
0-281
0-456

12-007

1-877
2-497
2-847
2-003
1-140
0-896
1-205
1-252
1-022
0-854
0-732
0-786

17-111

1-999
2-979
2-811
1-825
0-925
0-478
0-329
0-343
0-405
0-506
0-504
0-621

13-725

2-078
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Monthly Discharge of Ottawa River near Besserer's Grove for 1910 to 1916.

(Drainage area, 45,473 square miles.)
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Monthly Discharge of Ottawa River near Besserer's Grove for 1914 and 1915.
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Discharge Measurements of the Lievre River.

Date.

1896.

Apr. 6

1901.

Apr. 2

1902.

Sept. 24

1905.

Feb. 25
Mav 30
Aug. 10

Nov. 7

1908.

May 21

1910.

Apr. 29

1911.

Apr. 13

June 3

1914.

Mar. 20

Hydrographer.

J. Kennedy

Wm. Kennedy.

C. E. Gauvin.

.

R. W. Farley...
F. W. Anderson.
James Gillespie.

S. B. Johnson..

.

S. B. Johnson.

S. B. Johnson.

S. B. Johnson.
S. B. Johnson.

G. M. Brown.

W.S. Elev. Discharge,
Sec.-ft.

2,500

2,042

1,487

1,725
11,335
1,735
3,734

27,588

16,920

3,295
11,900

1,120

Monthly Discharge of Lievre River near Poupore, Que., for 1905-1906 and
1910-1911.

Month.
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Monthly Discharge of Lievre River near Poupore, Que., for 1911-1915.
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Discharge Measurements of the Blanche River at Thurso, Que.

(Drainage area, 236 square miles.)

Date.
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Monthly Discharge of South Nation River near Plantagenet for 1910 to 1915.

(Drainage area, 1,436 square miles.)

Month.

1910-11.

April
May
June
July
August
September ,

October
November
December ,

January
February
March

The year

1911-12.

April
May
June
July
August
September
October
November
December
January
February
March

The year

1912-13.
April
May
June
July
August
September
October
November
December
January
February
March

The year

1913-14.

April
May
June
July
August
September
October
November
December
January
February
March

The year

1914-15.
April
May
June
July
August
September
October
November
December
January
February
March

The year

Discharge in Second-Feet.

Maximum. Minimum.

3,500
2,600
1,300
300
600

1,100
1,560
450
300
60
80

2,150

3,500

37,200
1,650
990
100

60
100

100

170
4,290

590
80
100

37,200

24,142
15,090
12,624

100
250

1,3C0
3,000
15,912
12,624
11,010
2,850

27,430

27,430

21,118
7,050
1,190
100
130
80

2,560
5,010
2,560
350

1,410
16,190

21,118

17,830
4,650

170
170

130

170

100

810
1,410
730

6,000
12,350

17,830

960
600
100

100

120

80
100
80
50
60
60
60

50

,300
130

80
40
20
40
20
40
210
60
40
40

20

130
530
100
60
60
80
250
730
350
810
130
100

60

1,410
80
80
60
40
40
60

470
250
100
210
130

40

1,650
90
60
60
60
40
40
80
60
80
130

590

Mean.

40

2,029
1,200
567
121

303
171

246
201

76
60
63

434

456

11,706
505
299
59
44
67
56
106

1,'166

133
54
59

1,188

10,016
2,117
1,490

79

117
295
782

3,817
2,999
3,621

658
8,934

2,918

7,034
1,028
275
76
69
62

661

1,573
1,059

173

725
3,435

1,423

,462
663
75

83
84
73
70

226
242
321
847
,017

Per
square
mile.

1,090

1-413
0-836
0-395
0-084
0-211
0-119
0-171
0-139
0-042
0-053
0-044
0-302

0-317

8-144
0-352
0-208
0041
0-031
0-047
0-039
0-074
0-812
0-093
0-037
0-041

0-827

6-975
1-474
1-037
0-054
0-081
0-205
0-545
2-658
2-088
2-522
0-458
6-221

2-032

4-905
0-716
0-192

053
0-048
0-043
0-460
1-096
0-737
0-120
0-505
2-393

0-999

5-190
0-462
0-052
0-058
0-058
0-051
0-049
0-157
0-169
0-224
0-590
2-001

Depth in

inches on
Drainage
Area.

0-759

1-577
0-964
0-441
0-097
0-243
0-133
0-197
0-155
0-061
0-048
0-046
0-348

4-310

9-089
0-406
0-232
0-047
0-036
0-052
0-045
0-083
0-936
-107

040
0-047

11-120

7.784
1-699
1-157
0-062
0-093
0-229
0-628
2-966
2-407
2-908
0-477
7-173

27-583

5-474
0-745
0-179
0-053
0-046
0-042
0-462
1-019
0-740
0116
0-451
2-403

11-730

5-799
0-533
0-058
0-067
0-067
0-057
0-056
0-175
0-195
0-258
0-614
2-422

10-301
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Discharge Measurements of the North Nation River.

(Drainage area, 710 square miles.)

Date.
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Monthly Discharge of Rouge River near Table Falls for 1910 to 1914.

(Drainage area, 1,780 square miles.)
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Monthly Discharge of Rouge River near Table Falls for 1914-1915.

(Drainage area, 1,780 square miles.)

Month.

1914-15

April
May
June
July
August
September
October
November
December
January
February
March

The year

Discharge in Second-Feet.

Maximum.

10,650

Minimum.

10,650
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OTTAWA RIVER AT GRENVILLE, QUE.

Records Available.—Staff gauge readings for the head and foot of the

Grenville canal from 1st January, 1871, to date.

Drainage Area.—54,330 square miles, to head of Grenville canal.

OTTAWA RIVER AT CARILLON, QUE.

Records Available.—Staff gauge readings for the head and foot of the

Carillon canal from 1st January, 1870, to date.

Drainage Area.—54,500 square miles to Carillon.

Discharge Measurements.—Made from a launch about 2 miles below Carillon,

Que.
Discharge Curve.—The curve related to the lower Carillon gauge is not well

defined owing to considerable variation in levels caused b}^ winds on Oka lake,

and to a certain extent by the opening and closing of the lock gates. The
levels at the upper Carillon and lower and upper Grenville gauges are affected

to a small extent by the opening and closing of the lock gates.

Winter Flow.—Discharge relation affected by ice.

Discharge Measurements of the North River near St. Andrews, Que.

(Drainage area, 700 square miles.)

Date.
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Discharge Measurements of the Rigaud River, Que.

(Drainage area, 175 square miles.)

Date.
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OTTAWA RIVER AT ITS OUTLETS.

Location of Gauges.—Staff gauges at head and foot of St. Anne's canal.

Records Available.—Readings from upper gauge from 1870 to date. Lower
gauge from 1871 to date.

Drainage Area.—55,600 square miles.

Discharge Measurements.—For the total outflow of the river from the Lake
of the Two Mountains meterings are made at Carillon (described under Carillon
heading), and at the four outlets to the lake. In order to arrive at the total

flow of the river from the Carillon meterings the run-off from the 1,100 square
miles of drainage area between Carillon and Montreal has to be taken into
account. Of this drainage area, 875 square miles are taken up bj^ the water-
sheds of the North and Rigaud rivers. These rivers have been metered a suffi-

cient number of times—as is shown by the lists—to give a fair knowledge of

this extra run-off.

Discharge Curve.—The curves for the four outlets are all referred to the
Upper St. Anne's gauge and may be considered fairly accurate.

Discharge Measurements of the Four Outlets of the Ottawa River in the
vicinity of Montreal.
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Discharge Measurements of the Four Outlets of the Ottawa River in the
vicinity of Montreal

—

Concluded.
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Monthly Discharge of Ottawa River near -Montreal for 1912-1915.

(Drainage area, 56,000 square miles.)
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Annual Run-off of the Ottawa River at North Timiskaming, below Timis-

kaming dam, at the Chaudiere falls, at Besserer's Grove, and at Montreal.

NORTH TIMISKAMING.

Year.

1909-10
1910-11
1911-12
1912-13
1913-14
1914-15

The period

Maximum.

Sec.-ft.

78,000
31,600
46,800
56, 600
39,700
25,200

78,000

Minimum.

Sec.-ft.

4,600
2,800
2,500
3,100
3,400
2,040

2,040

Mean

.

Sec.-ft.

17,400
13,400
12,300
16,000
12,200
6,340

12,940

•
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Annual Run-off of the Ottawa River at North Timiskaming, below Timis-
kaming dam, at the Chaudierc falls, at Besserer's Grove, and

at Montreal.

—

Concluded.

BESSERER'S GROVE—Concluded.

Year.
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Annual Run-off of the Tributaries of the Ottawa River

—

Conlinued.

BLACK RIVER.

Year.
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Annual Run-off of the Tributaries of the Ottawa River

—

Concluded.

SOUTH TRIBUTARIES.

PETAWAWA RI\TR.

Year.
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Number OF Days OF Different Run-Offsand Relation Between
Precipitation and Run -Off

OF THE

OTTAWA RIVER
AT

Besserers Grove
DRAINAGE AREA = 45473 SO MILES

Year
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Mean Monthly Precipitation.—Precipitation at stations in drainage basin
of Ottawa River.
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Mean IVIonthly Precipitation.—Precipitation at stations in drainage basin of

Ottawa River

—

Continued.

—
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Mean Monthly Precipitation.—Precipitation at stations in drainage basin

of Ottawa River.

—

Continued.
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Mean Monthly Precipitation.—Precipitation at stations in drainage basin
of Ottawa River

—

Continued.

Haileybuo
Rutherglen.
Stonecliff. . .

Clontarf...
Renfrew
Ottawa
Montreal

1906-1907.

1907-1908.

Haileyburj-
Rutherglen.
Stonecliff. .

.

Clontarf
Renfrew
Ottawa
Montreal

1908-1909.

Haileybury.
Rutherglen.

.

Stonecliff. .

.

Renfrew
Ottawa
Montreal

Haiieybury
Rutherglen.
Stonecliff. .

.

Renfrew
Ottawa
Montreal

1909-1910.

1910-1911.

Haileybury
Timiskaming
Rutherglen
Stonecliff
Renfrew
Ottawa
Montreal

1911-1912.

Haileybury
Kipawa
Timiskaming.
Rutherglen
Stonecliff
Renfrew
Ottawa
Montreal

1912-1913.

Quinze dam
Haileybury
Kipawa
Timiskaming
Rutherglen
Stonecliff

Renfrew
Ottawa
Bark lake
Montreal

191.3-

Quinze clam
Haileybury.. .

.

Kipawa
TimLskaming. .

.

Rutherglen
Stonecliff

Renfrew
Ottawa
Bark lake
.Montreal

1914.

April

0-85
0-70
0-34

Mav June.

Quinze dam 3-03

1 88
0-S'

1-90

105
1-40
1-43
1-62
3-65
2-85
3-97

2-30

117
1-23
1-61

1-72
2-78

2-82
1-20
1-71

3-37
3-86
3-03

2 -.34

1-35
0-92

3-88
2-97
2-73

318
0-90
1-43
1-93

3-84
4-09
4-02
5-62
5-34
5-61

2-84
2-44
304
3-85
5-97
5-93

5-49

2-01
2-06
2-76

1-09

1-75
0-70
1-52
1-60
1-47
1-23

110
1-35

1 91
1-97
1-31

3- 10
1-52
2-80

602
1-82
3-72

1-70
2-01

319

72
•23

-05

47
f.O

35
24

95
53
50

2-50
311
2-81
2-79
2-80
2-61

4-71
4-43
4 25
4 08
6 -.39

4-45
5-78

515

2-58
2-90
1-42
1-30
2-47
3-50

0-72
0-76
0-88
1-71

1-26
0-90

1-77
1-55

0-74
1-02
2-3

1-63

1-93

301
2-16
.1-50

l-4f

1-Ot
3-31

3-

3-79

July. Aug

215
2-91
0-72
0-63
2-27
1-72
2-37

313 4-63
4-72
4-74

3-78
3-23
3-30

4-63
1-96
2-86
2'-06

2-63
4-39

4-

5-97
6-81

4-69
5-06
3-65

3-17
1-37

2-04

2-87
3-37
1-81
2-72

87*3

1

4-20
3-45
3-64
4-37

2-85
2-50
2 07
2-50

1-87
2-38
3-04

3-90
3-08

310
1-53
1-74
1-41

2-79
217

1-60
1-45

1-85
1-78

115
1-04
0-71
0-70
1-23

1-86
1-92
1-42
1-68
1-43
2-83

1-70
2-40
2-90
1-53
3-06
2-24

2-91
8-76
6-27
3-21
5-33
4-32
5-89

3-80
3-98

Sept. Oct

1-45
2-23
2-21
1-85
1-43

2-37
3-32

6-16
2-36
3-60
4-26
4-41
3-90
415

1-90
1-95

215
1-40
1-18
1-80

4-05
2-47
1-79
2-60

306
4-96

207
2-46
2-21
0-72

3-02
2-74
3-09
3-91
3-44
3-36
3-85

2-60
2-23
1-68
4-04
2-41

3-05
3-52

1-9S
0-65
114
1-80
2-40
1-49

2-31
1-05
1-71

1-16

113
0-89

Nov

213

1-55
1-38
2-56
1-48
2-87

1-49
1-66
3-45
6-24
3-74
4-28
3-96

3-05
2-37
1-99
2-56
2-64

Dec.

1-89

5-95

1-42

1-22
1-75
3-09
3 -.32

204
1-56
2-39
1-86

2 05
113
1-35

1-65

1-92
1-59
1-51

1-88
0-74
0-86
0-41
0-82
1-42

1-54

5-32
2-03
2-28
3-89

2-32

3-93
3-97
316
2-88
1-73
2-31
0-68
2-3C
3- 15

3-63
1-58
2-79
3-38
1-47
3-73

4-62
504
606
2-59
3-96

2-06
3-33

3-85
2-37

3-91
4-94

3-93

3-84
5 09
3-29
5-68
4-31

3-46
1-32
3-13

t3 13

1-61

2-59
2-60
2-46
2-98
4-27

3-99
4-59

3-38
3-54

3-87
416

3-84 1-53 2-42 2.54 4-28 5-45 2-44

6-42

1-68
2-13
2-26
2-94
2-10
2-80
3-71
2-69
2-50

3-22
3-58
3-01
1-85
2-10
2-30

3-67
303
2-39
2-67
2-19
2-67
3-20
2-47

1-81

219
2-51
2 -.50

3-86
4-06

2-26
1-96
1-70
1-77
1-20
1-72
2-39

4-90
4-64

3-39

4-51
4-29
5-34
5-39
4-20
300
2-48
4-08
3-75

3-88
3-41

211
3-CO
2-95
3-26

1-90
1-41
1-43
1-28
2-09
2-12
3-51
4-89
1-37
6-31

319
301
3-10
3-52
200
3-64

2 27
2-68
3-79

1-75
1-18
2-51
2-59
5-93

2-91
1-25
1-70
0-52
2-75
4-75
5-08

2-99
1-85
2-98
4-80
3-93
5-35

2 00
1-80
3-20
1-99
1-80
1-39

1-54
1-25

0.30
0-62
0-95
1-80
2-55

3-15
2-73

2-31
0-66
1-.35

1-41

2-68
4-38

301
1-75
2-42
3-51
2-80

103
1-29
2-17
4-78
2-91

1-51

2-32
1-69
1-87
1-20
1-36
1-79
2-28
1-35
3-33

Jan.

1-42
0-60
1-24
2-69
1-90
1-89
3-35

1-29
1-60
1-89
1-40
2-25
2-40
4-71

2-29
0-67
1-33
3-14
3-36
4-5r

Feb.

1-20
1-52
0-80
0-67
1-67
1-82
2-45

1-55
1-98

1-80
2-90
2-63
3-02
2-61
2.RS

2-65
2-51
2-64
3-66
2-49

4 04
4-54
3-34

508

1-70
2-43
2-20
1-78
1-40

318
2-97
3-68
3 02
4-27

* Timiskaming figures for June estimated.
• 50^^Timiskaming precipitation and 50';-( Renfrew calculated for .Stonecliff, April, 1913.

t Bark lake records incomplete for .August, 1915; Ottawa figures used.

0-95
0-35
2-08
0-83
1-55
1-37
2-80

2-40
2-00
2-75
1-20

203
4-33
6-22

3-23
2-33
1-24
3-28

307
4-06

1-60
1-75
0-71
1-61

1-74
4-65

2-61
2-20

215
1-84
2-93
2-70
2-92

2-85
2-14
2-02
1-.38

1-75
3-30
2-05
3-04
4-29

Mar.

1-38
1-61

1-76

0-30
2-32
2-35
1-27
2-79

2-31
2-28
1-78
3-21

1-SO
2-45
0-94
1-10
1-67
1-63

1-74
0-80
1-92
2-07
1-27

215
4-02

0-35
0-95
4-24
2-67
3-72
3-75

2-99
1-95
0-95
3-69
3-62
3-95

0-78
0-25
0-78
212
1-59
1-54

1-28
1-52
1-50
1-20
2-29
2-46
3-92

0-59
0-58
0-60
0-58
1-10
0-58
1-62
1-42
1-98

1-26
2-92
1-96
2-681

1-68
0-83
3-81
4-62
3-26
6-42

Annual.

1-40
1-96
1-54

2-29
1-33
0-69
2-25
1-36
1-90

310

23-89

21-69
24-62

25-90
39-72

24-90
28-97
29-16
30-60
37-11
45-32

31-78
21- 67
22-19
33-35
32-58

29-08
25-17
27-09
29-96
36-59
37-92

28-44
33-04
25-38

27-85
41 07

36-68
31-93

29-63
24-89
28-64
28 04
29-95
37-47

34-28

32-ii

34-88
43- 18

50-36

30 13
32-52
29-67
36-CO
26-23
2714
21-62
28-46
29 07
37 -3:?

19a- 15i
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Mean Monthly Precipitation.—Precipitation at stations in drainage basin
of Ottawa River

—

Concluded.

1914-1915.

Quinze dam
-Haileybury
Kipawa
Timiskaming
Kutherglen
Stonecliff
Renfrew
Ottawa :

Bark lake
Montreal

April.
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Mean Monthly Temperature—Temperature at stations in drainage basin
of the Ottawa River.

—

Continued.

1900-01.

Haileybuo'-
Rutherglen.
Stonecliff...

Clontarf
Renfrew ....

Ottawa
Montreal

1901-02.

Haileyburj'
Rutherglen.
Stonecliff..

.

Clontarf...
Renfrew . . .

.

Ottawa
Montreal

April

41-2
41"
43-1
42-2
45-0
44-4
43-5

42
43
44
43

May

50-9
51-5
50-6
50-4
52-0
53-3
52-2

53-4
54-8
54-3
54-1

June

61-5
6M
60-8
&4-0

66-6
65-7

65-3
64-2
63-7
64-2

July

65-4
64-6
65-0
67-9

68-9
68-5

68-5
67-6
67-0
690

Aug

65-6
65-8
64-5
68-0

69-2
70-7

64-0
63-4
63-4
65-3

Sept

56-8
56-6
56-0
59-2

60-7
60-2

56-6
56 -5

55-7
57-6

Oct.

51-2
51-7

o0-5
53-3

53-7
52-6

43-0
45-0
44-7
46-5

Nov.

25-5
27-9
27-9
30-7

33-3
330

251
25-4
25-1
27-4

Dec.

14-5
13-4
13-0
18-1

17-2
18-1

12-0
14-9
12-6
18-4

Jan. Feb.

5-7
7-7
5-0
11-3

11'

12^

0-1

8-0
5-4
10-4

11-4
12-5

14-8
15-2
12-2
16-0

Mar.

171
200
18-8
22-7

24-3
24-9

28-9
30-6
31-9
32-8

1902-03.

Haileybury.

.

Rutherglen.

.

Stonecliff
Clontarf
Renfrew
Ottawa
Montreal

1903-04.

Haileybury.

.

Rutherglen.

.

Stonecliff
Clontarf
Renfrew
Ottawa
Montreal

1904-05.
Haileybury .

.

Rutherglen.

.

.Stonecliff

Clontarf
Renfrew
Ottawa
Montreal

190.S-06.

Haileybury .

.

Rutherglen.

.

.Stonecliff

Clontarf
Renfrew
Ottawa
Montreal

1906-07.
Haileybury.

.

Rutherglen.

.

Stonecliff
Clontarf
Renfrew
Ottawa
Montreal

1907-08.
Haileybury...
Rutherglen. .

.

Stonecliff

Clontarf
Renfrew
Ottawa
Montreal

1908-09.
Hailej'bury . .

.

Rutherglen. .

.

Stonecliff

Clontarf
RenfreT^-

Ottawa
Montreal

46-4
43-6

39-3
41-8
42-9
43-8

45-2

45 1

36-5
39-6
40-3
41-5
42-7
44-1
44-1

34-8
34-9
.35-5

36-9
37-2
38-8
39-3

361
38-2
39-4
40-8
41-7
41-8
41-4

37-7
39-9
40-4
44-3
42-7
43-2
41-9

28-7
32-2
33-3
34-4
35-8
36-5
37-2

32-8
34-7
33-9
33-7
37-4
36-6
37-

1

57-2
56-2

48-0
49-4
50-4
50-8

53-8
53-9

53-0
53-6
53-7
55-3
57-2
59-2
57-8

54
54
55
57
57
59
59

50-1
50-7
50-6
52-4
53-6
51-7

540

47-7
49-6
49-8
51-3
52-7
53-9
52-7

40-4
43
43'

45
46'

48
48

520
53-7
53-9

.56-3'

57-9

571

67-5

00-0
56-8
57-0
58-4

60-6
60-0

60-4
57-9
59-6
59-6
61-4
62-8
62-9

62-2
61-7
62-3
62-6
63-9
65-3
64-6

62-8
62
63-2
62-9
64-5
65-2
63-5

64-2
64-7
640
66-9
67-0
67-

1

65-5

63-7
630
63-7
640
65-6
67-2
65-6

63-5
61-5
63-

1

'64-5'

66-2
66-6

71-8
70-3

67-0
66-3
65-1
66-2
67-5
68-9
67-5

64-6
64-7
64-5
66-0
68-3
68-5
67-7

64

63
64
66
66
68
68

66-4
65-6
67-4
68-1
68-8
70-0
69-4

66-8
66-6
67-4
71-4
68-5
70-5
70-6

65-

1

641
65-7
67-5
67-7
69-3
69-4

670
660
65-5

'ioi'
71-9
71-8

68-3
67-3

59-8
59-2
59-6
60-9
61-9
65-2
65-0

59-2
58-3
58-4
59-7
61-4
62-4
62-0

60-3
59-2
60-4
620
63-

1

64-7
64-4

61-6
61

63
62-5
64-4
66-6
S5-9

66-8
65-5
67-0
72-1
69-5
71-6
70-7

59-8
59-5
60-5
61-5
62-3
64-4
64-8

62-8
62-4
601

'64-7'

66-7
66-6

60-7
60-4

bo-6
55-2
59-2
58-9
60-7
60-4

55-1
54-5
54-8
57-8
58-8
57-9
60-0

51-0
50-9
52-4
54-1
54-7
54-8
54-2

57-8
57-7
58-6
58-4
59-4
59-8
58-8

59-9
58-6
59-7
68-0
61-9
62-4
61-1

54-3
54-3
55-9
57-5
57-5
58-1
57-9

62 1

58-9
580

63-3'

63-

1

63-6

47-

47-

38-6
39-5
39-4
42-2
41-8
43-8
45-0

43-8
43-3
43-4
46-9
46-4
48-9
48-6

40-2
40-2
41-9
42-7
440
44-2
43-4

42-2
42-1
43-5
45-9
45-5
46-5
460

41-1
45-0
45-0
52-0
46-4
46-8
47-9

38-6
37-5
39-1
41-5
41-6
42-8
43-4

46-1
46-6
44-3

'47-1'

48-9
501

28-1
28-7

32-

1

34-8
33-0
37-6
36-3
36-8
38-6

27-6
27-2
26-7
30-4
28-9
31-2
32-1

27-8
27-7
27-0
29-5
29-4
29-8
29-6

25-8
27-5
28-3
311
31-4
31-6
31-5

27-7

'29-6'

29-6
32-3
32-6

27-3
290
28-2
30-2
31-9

33
33-4

32-2
33-6
30-4

33-5'

33-8
.34-8

18-5
21-6

90
10-3
9-2
13-4
11-9
14-7
15-9

5-6
4-4
2-7
10-3
9-9
11-5

140

3-9
4-4
2-3
8-7
8-8
8-9
9-4

16-1

17-5
16-4

210
20-5
21-6
21-9

8-3

'7-i'

10-9
12-5
141

17-4
19-7
19-8
20-5
20-6
23-2
24-6

11-1

130
11-0

is-o'
14-9
16-5

11-8
13-2

7-4
7-4
4-9
12-5
9-8
11-8
14-6

-0
-0'
-!

6'

5'

4'

0-5
1-7

-0-3
6-3
6-8
7-4
9-0

131
16-6
13-6

21-4
20-8
21 -1

3-6
6-5
3-8
8-2
9-6
10-6
10-7

6-8
6-2
5-6
10-3
16-8
11-8
13-4

7-9

111
9-6

'n-3
13-7
15-3

160
17-0

10-5
12-6
10-2
16-5
16-8
18-2
18-9

-0-9
0-0
-0-4
4-9
3-0

61
7-2

7-1
6-5
5-9
9-8
7-5
9-6
10-7

8-0
8-2
8-6

15-0
15-8
17-0

7-4
8-6
6-5
10-6
8-9
10-9
12-2

8-0
11-3
9-9

'i3-7'
16-3
16-5

34-2
34-4

28
31

31

34
34
34
34

19-5
20-0
19-9
24-3
23-8
24-0
24-8

20-7
22-4
20-6
24-4
23-9
24-0
24-8

14-7
160
16-4

21-2
22-7
21-7

23-4
24-6
23-3
290
25-4
270
27-4

18-5
20-8
20-8

23-2
24-3
25-6

20-

1

21-3
20-4

'23-7

24-8
25-8
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Mean Monthly Temperature—Temperature at stations in drainage basin

of tiie Ottawa River

—

Concluded.
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Drainage Areas of the Ottawa River and its tributaries.

Quinze river, from N. Timiskaming.
Blanche river
Wabis river
Ottawa valle>- to Montreal and Kipawa rivers

Montreal river
Kipawa river and Gordon creek
Ottawa valley to Timiskaming dam
Total to foot of Timiskaming lake
Ottawa valley beween Timiskaming and Mattawa
Mattawa river
Total to Mattawa .

_.

Ottawa valley between Mattawa and Deux Rivieres
Total to metering sectionabove Deux Rivieres
Maganasibi river

Total to Deux Rivieres
Ottawa valley between Deux Rivieres and Rocher Capt.
Total to Rocher Capitaine
Dumoine river
Ottawa vallej- between Rocher Capitaine and Joachims.
Total to Des Joachims
Schyan river
Petawawa river
Indian river
Ottawa valley between Des Joachims and Black river.

Black river
Total to foot of Allumette island
Coulonge river
Ottawa valley to La Passe
Total to La Passe
Ottawa valley to foot of Calumet island
Total to foot of Calumet island
Ottawa valley between Calumet island and Cheneux.
Total to Cheneux
Bonnechere river
Madawaska river
Total to Arnprior
Mississippi river
Ottawa valley between the Cheneuax and Chats
Total to Chats falls

Carp river.

Quyon river
Total to Quyon metering section
Ottawa valley between Chats and Chaudiere falls

Total to Chaudiere falls

Rideau river
Gatineau rivei

Ottawa valley between Chaudiere and Besserer's
Total to Besserer's Grove
Little Blanche river (East Templeton)
Lievre river
Blanche river (Thurso)
South Nation river
North Nation river ;

vSalmon river

Rouge river

Calumet river

Ottawa valley between Besserer's and Grenville
Total to Grenville
Ottawa valley between Grenville and Carillon
Total to Carillon
North river
Rigaud river
Ottawa valley between Carillon and head of Montreal Island.

Total to head of Montreal island

Total to mouth of river

Square
miles.

1,897
226
669

2,800
2,133

655

683

225

234'

115

1,517
394

296
1,586
440
652
950

1,820
32

300

64

910
3,210

,400
167

133
164

351

1,516
9,130

67

137

4.043
236

1,436
710
78

1,780
163

408

180

700
175
311

Square
miles.

9,700

18, 100

19,663

19,888

20, 120

20,2.35

22, 146

26,070

27,922

28,222

28,286

32,406

33,973

34,270

34,621

45,334

54-325

54,505

55,691
56,041
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List of Gauges on the Ottawa River and tributaries and on the St. Lawrence
River.

River or Lake. Locality. Zero. Gauge Reader and Address-

Quince L.

Quinze R.

Timiskaming L.
Bay L
Montreal R

Kipawa L.

.

Kipawa R.

Timiskaming L.
Kipawa L
Gordon Creek.

.

Ottawa R

Mattawa R.
Talon L
Mattawa R .

Ottawa R.

Dumoine R
Petawawa R. .

.

Ottawa R
Black R
Coulonge R. . .

.

Coulonge L.. .

.

Bonnechere R.
Calabogie L . .

.

Madawaska R.
Arnprior L
Mississippi R.

.

Ottawa R
Deschenes L. .

.

Ottawa R
Rideau R

Bark L
Gatineau R.

Lievre R.

S. Nation R.
Rouge R

Ottawa R.

North R.

.

Ottawa R.

St. Lawrence R.

Nippissing L.

East R

Douglas Farm
Near outlet
Above dam
Below dam
Haileybury
Latchford
Below dam
Empir eMill
Kipawa dam
Below dam
2 miles below dam
Timiskaming Station
Head Gordon Creek
Lumsden's Mills
Below Timiskaming dam

.

I. C. O. camp
Mattawa
Foot Turtle L
At dam
Below Pimisi Bay
Above power house
Below power house
KlockSta., H. W
KlockSta.,L W
1 mile up
Highway bridge
Pembroke
Above power house
Above Coulonge Ch
La Passe, Ont
Below Rerfrew
Calabogie village
Claybank, Ont
Arnprior, Ont
Below Galetta
Quyon, Que
Britannia Bay
Rideau Locks
Black Rapids
Hurdman's Bridge
G. & H. aepot
Above Chelsea
Below Chelsea

(Bris. G.)..
Above Poupore
Below Poupore
Plantagenet Springs
Above Table Falls
Below Table Falls
Upper Grenville canal
Lower Grenville canal ....

Hd. Carillon canal
Ft. Carillon canal
Above St. Andrew's
Upper St. Anne's
Lower St. Anne's
Upper Soulanges
Coteau du Lac
.A.bove Cedars
Below Cedars
Dumesnil's Point
Lowei Soulanges
Upper Lachine
Lower Lachine
Pointe aux Trembles
Varennes
Lanoraie
Sorel
North Bay

(Rec. g.)
Stellarton

849-50
8.') 1-30
846-55
818-02
575-96
896-96
892-45
890-35
869-50
8.59-98

822-04
572-66
«68-00
770-02
566-22
.542-71

488-46
660-72
631-82
582-20
522-09
495-70
478-00
468 00
439-79
411-00
361-63
476-95
498-55
339-68
280-60
497-30

237-00
242-32
187-32
187-47
122-37

199-06
.181-03
238-21
206-14
204-87
433-40
423-40
170-20
351-60
.325-66

117-66
72-17
74-00
58-70
102-81
59-57
57-66

1-35-00

125-95
122-00
85-70
90-36
51-50
51-63
5-

12

•55

-07

15-30
9-06
17-92

635-00
640-00
12-45

A. E. Leacy, N. Timiskaming, Que.

F. J. Fitzgerald, Haileybury, Ont.
G. H. Schneider Latchford, Ont.

Maurice Denis, Fabre, Que.

B. Belanger, Timiskaming Sta., Que.
Shannon & Fraser, Kipawa P. O., Que.
james Kerr, Lumsden's Mills, Que.

B. Belanger, Timiskaming, Que.
C. W. Thomson, Timiskaming, Que
Charles Morel, Mattawa, Ont.

Edmond Belanger, Mattawa, Ont.
U H K

A. Guilbault, Klock Sta., Ont.

Paul DuFoe, Maokey's Sta., Ont.
James McLaughlin. Petawawa, Ont.
Capt. W. Murphy, Pembroke, Ont.
J. H. Maxwell, Waltham Sta., Que.
Camille Germain, Leclair P. 0., Que.
Gilbert Gervais, La Passe, Ont...
W. Stewart, Renfrew, Ont
Mrs. J. Dyrsdale, Calabogie, Ont.
Narcisse Jaundraw, Arnprior, Ont., R F.D. No. 3.

H. E. Barnes, Arnprior, Ont.
Hyoro-Electric Power Comm.
Geo. Gallinger, Quyon, Que .

J. Sparks, Britannia Bav, Ont.
VV. H. Bishop, Ottawa. Ont.
G E. Armstrong, Black Rapias, Ont.
H. McCurrv, Hurdman's Briage P. O.
John T. White, River Desert P. O.
Lilian Hvde, Chelsea P. O., Que.

O. Laframboise, Poupore P. O., Que.

N. J. Sibley, Plantagenet Spr., Ont.
E. Larose, Calumet, Que.

ti It

Geo. Foreman, Grenville, Que.
George Bradford, Greece's Pt., Que
H. Robillard, Carillon, Que.
J. Webster, Carillon, Que.

D. Robillard, St. Anne de Bellevue, Que.

A.. C. St. Amour, Coteau, Que.
Joseph Leger, Coteau tlu Lac, Que.
Frank Marier, Cedars, Que.

Ulric Leroux, Cedars, Que.
A. C. St. Amour, Coteau, Que.
J. Enright, 292 Wellington St., Montreal.
R. Milloy, 292 Wellington St., Montreal.
L. Gendreau, Pte. aux Trembles, Que.
Joseph Dessault, Varennes, Que.
Octave Goulet, Lanoraie, Que.
Ij. Robidoux, Sorel, Que.
James Kennedy, Box 349, North Bay, Ont.

James Cowan, Stellarton, N.S.
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Discharge Measurements of the St. Lawrence River above and below Montreal
for the vears 1910 to 1914, inclusive.
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ST. LAWRENCE RIVER.

Metering the St. Lawrence river was first started in 1910 and 1911, when
the writer made a few measurements above Montreal at the Cedars, and below
Montreal at Lanoraie. Since then, two parties have been kept constantly at the

work during the summer months. The sections chosen at the Cedars and at

Lanoraie could not vevy well be improved upon. The bed of the river at both

places is smooth and free from shoals and the shores are even. The current at

the Cedars section averages about 3}/2 feet per second, and at Lanoraie about

23^ feet per second.

In April, 1912, new sections were laid out opposite Pointe aux Trembles.

These were later abandoned owing to the shoaly condition of the river bed and
to dredging operations interfering with the accuracy of the measurements.
However, on investigation, the channels just above Bout de ITle were found to

be superior to those previously located.

Vertical staff gauges are maintained at Pointe aux Trembles, Bout de I'lle,

Varennes, and at Lanoraie. Daily readings are also received at this office from
the gauges at the head and foot of most of the St. Lawrence river canals. The
work of determining the zero elevations of these various gauges and of

reducing the daily readings to mean sea datum is not far enough advanced to

warrant a more complete description being made for this report.

Before closing, I wish to express my appreciation for the very valuable

information and assistance that has been given me by the Washington office of

the United States Geological Survej', and from the United States corps of

engineers.

I have the honour to be, sir,

Your obedient servant,

SYDNEY B. JOHNSON,
Hydrmdic Engineer.

NOTES ON ANNUAL CONFERENCE, WATER RESOURCES BRANCH
HELD AT WASHINGTON, D.C.

C. R. CouTLEE, Esq., 21st December, 1914.

Engineer in Charge,
Ottawa River Storage,

Dept. Public Works,
Ottawa.

Sir,—The Annual Conference of the Water Resources Branch of the United
States Geological Survey, which I had the honour to attend, was held in

Washington, D.C, from the 7th to the 12th of December of this year. A great

man}" interesting points were taken up, having to do with all the waterways of

the United States and of its possessions. The meetings were well attended, as

all of the district engineers belonging to this branch of the survey were present,

together with some of their assistants, and, in addition, a few prominent engineers

from other branches of government work. Among these last were Secretary
Lane, of the Interior Department; George Otis Smith, Director of the Geo-
logical Survey; F. H. Newell, a past chief engineer of the department, and one
of the first engineers in the States to use a current-meter for obtaining stream
flow data; and Mr. Davis, Chief Engineer of the United States Reclamation
Service.

In opening the conference, ]\Ir. Nathan C. Grover, Chief Hydraulic Engineer
said "the Water Resources Branch exists as a result of annual appropriations by
Congress.''
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"For gauging the streams and determining the water supply of the United
States, and for the investigation of underground currents and artesian wells, and
for the preparation of reports upon the best methods of utilizing the water
resources."

He spoke with emphasis on the importance of keeping the data in an up-to-

date condition, not only to thus have a continual check on the records and
measurements, but also that the information might at all times be available at

the central office, in order that the manj' requests from outside sources might be
complied with. ^Ir. Grover also spoke of the extent to which work is

simplified by the adoption of uniform standards that have been carefully worked
out and proved by long experience. The s^'stematic training of men both for the

field and office, he considered of great importance. In this connection he thought
that every field engineer should spend a certain amount of time in the central

office, and office men in the field. Only in this way could they understand and
sympathize with their respective reports and problems.

An office engineer, among other things, spoke of the importance of the field

keeping the central office well informed when new ideas or methods were being
tested. He also spoke at considerable length on the allowable percentage that
discharge measurements might vary from the rating curve. In general practice

he thought that about 15 per cent was the greatest difference permissible for

maximum and minimum discharges, and 5 per cent for the intermediate measure-
ments. "The curve shall be considered reasonably well defined over that
portion covered bv measurements whose average error is not greater than 5 per
cent."

One of the district engineers considered it a better plan to utilize available

funds by getting as much information as possible, even though of an approximate
nature, rather than go to great details on a few rivers. This point was questioned
by several engineers, and instances were cited where trouble was caused by lack
of accurate data. The consensus of opinion seemed to be in favour of thorough-
ness rather than scattered and approximate information.

An interesting paper on standardization of equipment brought out the
importance of varying the standard of computations where it seemed necessary.

A tolerable degree of accuracj' might in some cases be all that was required,
while in other instances more accurate data are essential. The paper described
fully the standard metering car now being used by the survey, emphasizing the
importance of having all the parts of the car and attachments galvanized,
including the turnbuckles and the carrying cable; the cost of one of these cars is

now only .S8.50, laid down in any district. Where good anchorage for the cable

supports are not available, concrete bases are always used. The adoption by
the survey of the small Price (Gurley) as their standard meter was strongly
endorsed. In the discussion that followed, the advisability of using only one
style of meter was questioned. Currents in a river or stream affect the screw
type of meter in an entirely different way from the cup-shape form of instrument.
Hence, unless a meter can be rated in moving water with approximately the
same style of cross currents as found in the rivers to be metered, the only safe

method is to use two or more distinct classes of instruments.

• A paper dealing with weight and chain gauges showed clearly the advantages
this type of gauge held over the ordinary vertical staff gauge. The average
length of chain used for gauges of this type was 21 feet, and the average stretch
for the varius gauges in thirty-one months amounted to only thirty-one one-
hundredth of a foot. When steel bridges have been used, they have been found
to rise as much as three-tenths of an inch, due to change of temperature.
Growing trees should never be utilized for gauge supports or for bench-marks.

In a paper on equipment and methods, the white enamel gauge was mentioned
as being the most satisfactory staff gauge yet used. It also dwelt on the import-
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ance of having good reference marks to all gauges. A bench-mark should also

be placed on the top of the box covering the chain gauge. The length of

current-meter observations at a single point was also discussed in the paper.

In results from one meter an average difference of 23^2 P^r cent at the same stage

in the river was found, due to different periods of time being given the current-

meter observations. By experiment, it was found that the percentage of error

for 70-second periods is about one-half the error for 10-second periods. The
point was emphasized that between 25 and 30 vertical observations should be

taken across a single stream at each metering. The determination of the mean
velocity in the verticals was a very important factor. The most accurate

method yet found being the 2-, 6-, and 8-tenths method, duplicating the 6-tenths

observation in taking the mean. The paper brought out the point that probably

the greatest source of error in stream gauging is in the determining of velocity.

Before closing for the day, there was some discussion on the use of concrete

bases for sloping staff gauges. Where solid rock was not available, the concrete

should be sunk at least 4 feet below the surface to ensure its stability not being

interfered with by the frost.

The following day, the discussion was continued relating to the time intervals

of velocity observations, as well as on the distances between the verticals. If

a stream is less than 10 feet wide, vertical velocities should be obtained at every

one-half foot across the stream. From 15 to 20 feet wide, they should be taken

at every foot. When it is found that, owing to a change of river stage or

oscillations in the current, a lengthy metering would give faulty results, fewer

velocity observations should be taken.

A most interesting paper was read on some long and unusual flow records.

In a section of Arizona there were nine consecutive years of low water. During
this period, seven years followed one another without the occurrence of a single

flood. The value of long and continuous river flow records was emphasized.

Thousands of dollars had been thrown away on power developments, due to

insufficient or inaccurate data. In some instances, developments were completed

when only scattered precipitation records Avere available. This has freciuently

led to costly errors, due to wrong estimates of the minimum stream flow. Cases

were cited where power propositions had been carried through, ranging from
two to ten times in excess of the available low-water flow.

A short paper dealing with the accuracy in final computations, described

fully where errors might occur in the working up of discharge rating curves,

and differences in computation due to various methods employed in taking off

the daily mean from recording gauge returns.

In a paper dealing with the responsibilities and limitations of the survey,

with special reference to distril)Ution and operation, the subject was brought

up of control by the Federal Clovernmcnt of all waterways in the country.

In this paper, the necessity was brought out of the commercial value of water-

ways and power sites being known before even the question of government control

could be taken up. The centralization of power was fast becoming an estab-

lished fact, and must necessarily be followed by some kind of control by the

people.

Another jjaper followed on the same subject. It also explained the useful-

ness of daily flow hydi'ographs. how the}' assist materially in following the

fluctuations of flow down the course of the stream, also indicating readily the

effect on the lower reaches of heavy lains or the manipulation of artificial controls

higher up the stream.
An interesting discussion followed as to just how far government engineers

should assist private companies who are using the whole or part of the stream
being studied, the consensus of opinion being that it was possibly not wise

to go into operation of stream gauging unless the State co-operated. In any
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case, government engineers were absolutely prohibited from making surveys
for private individuals.

State co-operation with the Geological Survey engineers was found in some
cases to cause undue expense in installing or maintaining gauge stations. One
case was cited where the cost of installing a recording gauge and cable station

was 50 per cent greater than it would have been had it been under one control.

It was found, however, that in the majority of the states, co-operation was
found to greatly facilitate the gathering of stream flow data.

A paper on some conditions recjuiring the use of recording gauges was
read. Fifty per cent of the recording gauges had to be placed owing to the
unreliability of observers. The significance of this point could not be over-
emphasized. Staff gauge observers have been caught absent from their posts
for two or three weeks at a time; upon returning they had filled in fictitious

readings, in some cases causing errors of over 30 per cent to creep into the final

flow computations.
A paper brought out the necessity of using recording gauges when a stream

has artificial control. Particularly is this necessary when two or more power-
houses under different control are situated at the same fall. Some interesting

anecdotes were told relating to the inefficiency of some gauge observers. In
speaking of the various types of recording gauges, a Stevens gauge was described
that ran for three months without being visited at a station where it was impos-
sible to secure an observer. This type of gauge is run by a weight-driven clock,

the weight dropping at the rate of 7 feet per month, and the clock therefore

running as long as there is enough chain and space to permit of the movement
of the power weight. A ver}' convenient style of portable recording gauge was
set up at a cost of 59 cents, this being for expressage. This type of instrument
is used principally where only a short period of readings is required. It is very
cheap and can be set up in half a day. The Gurley Simplex gauge which runs
for two days is another style used where only a short period of records is re-

quired. A properly attended recording gauge station will not exceed in cost

the ordinary staff or chain gauge station.

Recording gauges should be placed at power plants, storage reservoirs and
at outlying stations where the gauge reader could not be visited frequently.

One spoke of doubting whether a certain observer made regular visits

to the recording gauge or not, although the man stated that he never missed a
day. A Veeder counter was placed just inside the gauge house and connected
to the door. The observer was told that it was a new kind of barometer. When
the station was visited three weeks later, the counter showed the door to have
been opened twice.

A representative of the Gurley Company described the different types of

gauges manufactured by them. The weight-driven printing gauge was described
as being the only one of its kind and is now being used extensively throughout
the United States and Canada. The weight drops 1^ inches per day.

Various tj'pes of gauges and their connections, including a transmission gauge,
were thoroughly discussed. Probably the simplest and strongest instruments
are those turned out by the Gurley people. The Stevens gauges have a unique
invention whereby they will continue to record water levels that may exceed
the limits for which the gauge is installed. This is accomplished by a device
which causes the pencil to reverse its motion automatically when it reaches
the limit of the record sheet. A good practice to follow in installing gauges
is to make a j-inch hole in the float pipe for each scjuare foot of water surface

Ventilation is necessary, either directly from the gauge well or through the
house, preferably the latter.

In several districts it had been found from practical experience that it was
advisable to have an observer make frequent visits to the recording gauges.
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The Freize and Gurley graph gauges were both described as being unlim-

ited in their range, the Gurley gauges having the advantage of simpUcity in

construction, and possibly better clock movements. An instrument by which
mean daily discharges could be quickly taken off recording gauges was described.

The instrument is not yet perfected, but the results so far obtained have shown
it to be practical.

A paper dealing with installations gave some instances where recording

gauges had been installed at a cost of less than $50, and others where the cost

had exceeded $400. Pictures were shown of a house built of boulders, no
other material being available. This cost $320 without the gauge.

Costs in Honolulu, Hawaii, for installing recording gauges varied between
$50 and $100. Corrugated iron pipe is used extensively wherever it can be
procured at a reasonable price.

Eighty-five recording gauges are in use in Arizona, and staff gauges are

being replaced with the former type as soon as is permissible.

Bristol pressure gauges came up for discussion, but were soon disposed of.

Experiments had been carried on with this style of gauge at Spier Falls, N.Y.
The gauge was placed alongside of a Gurley Simplex recording gauge at a station

well equipped for such a purpose. Differences were found of more than a tenth

of a foot between the Bristol records and the actual water levels. This inaccuracy

in the Bristol gauge was not in any degree caused by temperature changes. At
the present time no Bristol gauges are being used by the survey.

Mr. G. C. Stevens, the inventor of the Stevens gauge, stated that he could

supply floats that would work in inclined pipes.

A paper on artificial controls dealt mainly with small streams where the

water was in such demand that accurate and permanent records were of immense
value. Experience had shown that weirs do not often give a true relation to

the weir formulse, but in the end form an ideal permanent control which can
readily be rated by current-meter measurements taken at various depths of

water over the crest.

A paper on the computations of records and methods of filing the sheets

containing them was read. It was thought possible to reduce errors to a mini-

mum by the use of recording gauges. If proper care were devoted to the selection

of a site and to the installation of the gauge, errors should not exceed two per

cent for ordinary stations, and where exceptional accuracy is required, 1 per

cent. If the graphs show much irregularity, the dailj' means should be taken
off with a planimeter, but if they are fairly regular, the daily mean arrived at

from hourly readings will be sufficiently close.

Another writer on the same subject considered that one of the big problems
of the day in connection with the use of recording gauges was to find an accurate

method of computing the mean daily discharge. By using hourly gauge heights,

the results will almost invariably be negative. He referred to an article in

the Engineering News for the 27th August, 1914, which describes a quick method
for taking off discharges directly from the original graphs.

An illustrated talk described conditions on the island of Hawaii. The
streams on this island seldom have a greater drainage area than 10 square miles.

The annual rainfall sometimes amounts to 600 inches in certain parts of the

island, the known maximum for twenty-four hours being over 27 inches. This
is slightly less than the highest rainfall on record, which occurred in the Philip-

pines at Bagnio (elevation, 5,000 feet). Northern Luzon island being 38-5 inches

in twenty-four hours, and 60 inches in fifty-two hours. The sjieaker said that

he found corrugated iron to be the most economical material for the wells and
houses; it could also hold its own in strength and durability. It was necessarj'

to use the lightest material obtainable owing to the long distances supplies

had to be transport(Ml by packmen. The Japanese made the liest workmen.
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and were always employed in preference to the natives. As the latter were also

failures as gauge attendants, the engineers preferred to do their own "guessing."

The average cost of recording gauges and their installations came to $300 each.

The question of drainage areas was taken up in a paper which dealt princi-

pally with scales at present used by the various branches of the survey, and with

methods of measurement. For drainage areas over 1,000 square miles, maps to

a scale of 1-500000 gave sufficiently accurate results. Within a short period the

whole of the United States will be covered by surveys, and contour maps will

be published to the above scale.

Secretary Lane of the Interior Department visited the conference and gave
a short address. He spoke of the country's water-courses as being one of its

greatest assets, even more important than its coal, and equally important with

its lands. Speaking of the method employed by Great Britain in India, he

quoted Sir William Wilcox as saying, "It makes no difference who owns the land,

as long as the Government owns the water." He thought that in all probability

the United States would soon come to the same opinion.

A paper explained the usefulness of the ground-water division of the service,

and cited some of the instances where it was particularly valuable. A plea was
put in for the co-operation of the engineers throughout the United States. Lack of

funds rendered it impossible to make more than a cursory survey of a few widely

scattered sections. It was found very difficult to ascertain the relation between
evaporation from land and that from water surface.

The relations between the Washington office and the field was the subject

of a paper read by one of the Washington engineers. The use of adding and
computing machines was considered in detail, the former being particularly useful

for all offices where gauge records were received. A new attachment for the

Dalton adding machine was also described. This makes it possible for the adding
and tabulation of the gauge and discharge records to be done in one operation

on the standard size gauge sheets.

Mrs. D. B. Wood, editress in the Washington office, read a paper on the

preparation of manuscripts for pubhcation. The paper dealt partly with the lax

methods of a good many of the district engineers in not paying proper attention

to the very careful set of rules drawn up by the central office. The paper,

although goodnatured throughout, was a severe rebuke to delinquents. Direc-

tions were given regarding the proper use of titles and sub-titles in reports, and
attention was drawn to other necessary points that the author should thoroughly
work out before submitting his manuscript to the editorial office.

Mr. J. C. Hoyt, in his paper on the preparation of illustrations for reports,

showed some excellent reproductions from what were very poor photographs,

retouched before being sent to the engraver's.

A paper on the limitations in the analysis of base data brought out the

necessity of devoting careful attention to all meterings that have been discarded

for any reason, or that do not apparently agree with a series of other meterings
made at the same point.

In the ensuing discussion, an engineer told of some meterings that had been
discarded but were, upon being carefull}^ compared with the stream slope, found
to be only slightly in error.

The use of the automobiles in stream gauging work was described, showing
how a large saving in the cost of transportation was effected since the adoption
of these machines. A much greater territory was also covered than would other-

wise have been possible with the same appropriation.

Two of the authors of Water Supply Paper No. 345-E, which sets forth a
method of determining the daily discharge of rivers of variable slope, described

some further experiments that lie had made along the same lines. This latter

9a—16
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work verified in every way the correctness of the principle set forth in the above
paper.

A paper describing general conditions in New York state, referred particu-

larly to the installation of recording gauges. Although temperatures have dropped
as low as 35 degrees below zero, the}^ have not experienced any trouble from water
freezing in the wells. It was found, however, that electric gauges gave out in

extremely cold weather. Throughout the greater part of the state, low water
occurs during August and September, the water going higher in January and
February.

Two papers on stream gauging and its relation to hydraulics were the last to

be read at the conference. Some fine slides were shown with these papers, illus-

trating some of the uses to which stream gauging data can be put, and the

ultimate results.

The conference closed on Saturday evening, the 12th inst., with short

addresses by Messrs. Grover and J. C. Hoyt.
Monday, the 14th inst., was spent in examining recording gauges and other

instruments, and going through the various branches of the service.

Summing up the principal features of the papers and discussions, the practica-

bilitj' of the following suggestions might be emphasized, viz.

—

(1) A type or recording gauge capable of running for eight days without
re-winding, to be adopted.

(2) Recording gauges to be used for all important rivers, more especially

where there is a varying daily fluctuation, caused by the operation of power or

storage dam.
(3) Results of meterings-to be made available as promptly as possible after

the actual field work is done.

(4) Gauge readings to be examined and entered directly the cards arrive

in the office, all questionable records investigated without delay, and missing

cards written for.

(5) Complete cost data to be kept of all work, year by year, efforts con-
stantly made to improve the efficiency of the work, while at the same time
cutting out unnecessary expenses.

(6) A system of filing to be adopted, which will be readily understood
by any one of the office staff, and kept in the charge of one person.

A great many interesting and important points were brought out which
cannot be included here. The papers, however are to be mimeographed and
copies sent to those attending the conference.

Respectfully submitted.

Your obedient servant,

SYDNEY B. JOHNSON,
Hijdraulic Engineer.
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Elevations above M.S.L. of Quinze Lake at Douglas Farm, for 1909-10.

TABLE No 1.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

27.

28.

29.

30.

31.

Day. April. May.

858-6

June.

857-8
857-8
857-7

857-5
857-4
857-4
857-3
857-3

857-1
857-1
857-0
857-0
857-0

856-9
856-8
856-7
856-6
856-5

856-4
856-3
856-3
856-2
856-2

856-1
856-0
8560
855-8
855-6

Julv. Aug.

855-4
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Elevations above M.S.L. of Quinze Lake at Douglas Farm, for 1911-12.

TABLE No. 3.

Day.
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Elevations above M.S.L. of Quinze Lake at Douglas Farm, for 1913-14.

TABLE NO. 5.

Dav April. Mav. June. Julv. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Marc6_

1
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Elevations above M.S.L. of Quinze Lake at Outlet, for 1914-15.

TABLE NO. 7.

Day.
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Elevations above M.S.L. of Quinze River below Maple Rapids, for 1912-13.

TABLE XO. 9

Day.
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Elevations above M.S.L. of Quinze River below Maple Rapids, for 1914-15.

TABLE NO. 11.

Day.



OTTAWA RITER STORAGE 249

SESSIONAL PAPER No. 19a

Elevations of Ottawa River at Haileybury, for 1907-08.

TABLE NO. 13.

Day.
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Elevations above M.S.L. of Ottawa River at Haileybury, for 1909-10.

TABLE NO. 15

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11..

12..

13..

14..

15

16.

17.

18.

19.

20.

21

22...

23...
24...
25...

26..
27..

28..

29..

30..

31..

Day.
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Elevations above M.S.L. of Ottawa River at Haileybury, for 1911-12.

TABLE NO. 17.

Day.
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Elevations above M.S.L. of Ottawa River at Haileybury, for 1913-14.

TABLE No. 19.

Day.
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Elevations above M.S.L. of ^Montreal River at Bay Lake, for 1912-13.

TABLE No. 21.

Day.
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Elevations above M.S.L. of Montreal River at Bay Lake, for 1914-15.

TABLE No. 23.

Day.

1
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Elevations above M.S.L. of Montreal River at Latchford, for 1914-15.

GAUGE No. 2 BELOW DAM. TABLE No. 25.

Day. April.

900-15
900-18
900-18
900-16

5
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Elevations above M.S.L. of Montreal River at Empire Mill, for 1910-11.

TABLE NO. 27.

Day.
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Elevations above M.S.L. of Montreal River at Empire Mill, for 1912-13.

TABLE No. 29

Dav. ApriL

896-52
896-50
896-4
896-43
896-28

896-16
896-2:

896-30
896-4]

896-50

896-62
896-76
896-90
897-06
897-22

897-41
897-58
897-84
898-16
898-21

898-28
898-58
898-98
899-13
899-23

899-28
900-08
900-48
900-98
901-38

May.

901-58
901-70
901-80
901-88
901-89

901-91
901-94
901-98
902-00
902-01

901-98
902-18
902-50
902-58
902-88

902-98
903-09
903-18
903-28
903-38

903-29
903-19
903-18
903-08
902-88

902-78
902-59
902-68
902-68
902-58
902-48

June.

902-38
902-28
902-18
901-98
901-79

901-68
901-49
901-38
901-28
901-09

900-98
900-89
900-68
900-58
900-48

900-38
900-33
900-28
900-23
900-18

900-08
900-10
899-98
899-88
899-75

899-64
899-53
899-41
899-28
899-19

July.

899-08
898-96
898-83
898-71
898-65

898-60
898-55
898-52
898-50
898-48

898-4
988-45
898-43
898-38
898-32

898-25
898-18
898-13
898-05
898-00

897-98
897-95
897-90
897-86
897-80

897-76
897-72
897-67
897-63
897-58
897-50

Aug.

897-44
897-39
897-32
897-25
897-20

897-10
897-03
897-03
897-08
897-07

897-40
897-30
897-21
897-27
897-34

897-33
897-18
897-26
897-33
897-02

896-98
896-98
896-97
896-86
897-20

897-17
896-94
896-99
896-97
896-99
896-96

Sept.

897-42
897-36
897-18
897-06
897-04

897-17
897-08
897-47
897-33
897-13

897-13
896-98
897-13
897-03

897-22
897-10
897-01
897-02
896-97

896-95
897-42
897-30
897-20
897-31

898'31
898-28
897-28
897-61
898-30

Oct.

897-14
897-07
897 -C3

897-03
897-03

897-19
897-20
896-93
896-97
896-87

896-91
897-00
897-13
897-15
896-99

896-85
896-73
896-84
896-93
897-23

897-15
896-95
897-13
897-27
897-50

897-73
898-30
898-31
898-15
898-23
898-07

Xov.

898-15
897-88
898-10
898-03
897-87

897-93
898-00
897-93
897-89
898-15

898-00
897-90
897-80
897-88
897 -8f)

897-57
897-78
897-70
897-53
897-47

897-55
897-68
897-60
897-85
897-70

897-48
897-48
897-50
897-50
897-45

Dec.

897-70
897-64
897-45
897-45
897-45

897-45
897-45
897-60
897-56
897-38

897-38
897-38
897-38
897-35
898-15

898-15
897-30
897-30
897-25
897-22

897-15
897-37
897-24
897-08
897-25

897-24
897-13
897-02
897-24
897-08
896-85

Jan.

896-90
896-97
896-74
896-75
896-73

896-94
896-75
896-60
896-50
896-41

896-35
896-75
896-70
896-45
896-18

895-85
895-57
895-45
896-04
896-04

895-74
895-55
895-25
895-13
895-01

894-9.5

896-34
895-15
894-95
894-93
894-93

Feb.

894-89
895-07
895-15
895-05
894-90

894-82
894-80
894-80
894-80
894-87

894-83
894-75
894-75
894-80
894-95

894-78
894-76
894-73
894-6'

894-68

894-66
894-60
894-68
894-72
894 -8C

894-88
894-71
894-67

March

.

894-65
894-66
894-64
894-65
894-65

894-65
894-65
894-67
894-65
895-01

894-87
894-75
894-78
894-65
894-69

894-73
894-94
894-94
894-94
894-95

894-96
895-05
894-92
895-35
895-33

895-33
895-23
895-17
895-17
895-40
895-89

Elevation-3 above M.S.L. of Montreal River at Empire Mill, for 1913-14.

TABLE Xo. 30.

895-73
895-86
895-98
895-80
895-70

895-95
896 -.30

896 -.39

896-65
896-78

896-95
897-16
897-45
897-85
897-83

897-95
898-34
899-01
899-65
900-15

901-40
900-61
901-05
901-85
902-77

903-73
904-50
905-20
905-43
905-46

905-3
905-30
905-17
904-9
904-95

904-77
904-72
904-51
904-40
904-24

903-99
903-75
903-47
903-30
903-05

902-85
902-60
904-45
904-25
904-01

903-75
903-64
964-43
904-33
901-25

901-06
900-95
900-82
900-70
900-57
900-47

900-45
900-42
900-39
900-37
900-35

900-35
900-43
900-43
900-43
900-41

900-17
900-05
899-97
899-90
899-95

899-81
899-71
899-57
899-44
899-35

899-25
899-22
899-19
898-97
898-95

898-81
898-75
898-65
898-70
898-58

898-40
898-15
897-55
896-85
896-58

896-90
897-80
898-00
897-37
897-47

897-45
897-43
897-69
897-90
898-09

898-35
897-51
897-58
898-55
898-54

898-27
898-23
898-10
898-05
897-94

897-85
897-88
897-84
897-45
897-24
897-24

897-24
897-18
897-23
897-85
897-15

897-05
897-00
897-04
897-15
897-45

897-65
898-37
897-70
896-98
896-68

896-70
896-75
896-77
896-45
896-52

896-15
896-06
896-43
896-25
896-30

895-50
895-45
895-27
895-16
895-10
894-13

896-07
896-25
895-97
895-50
896-37

894-83
894-80
895-20
894-95
894-98

895 04
894-95
894-95
894-83
894-93

894-78
894-74
894-70
894-67
894-65

894-68
895-06
894-95
894-75
894-69

894-70
894-70
894-60
894-90
894-75

894-63
894-66
894-6.5

894-59
894-60

894-8
894-79
894-75
894-64
894-61

894-55
894-58
894-7
894-60
894-60

894-63
894-64
894-83
894-86
896-10

897-04
897-95
898-90
899-07
899-15

899-45
899-06
899-06
899-08
899-30
899-15

899-35
899-35
899-20
899-08
899-27

899-45
899-24
899-13
899-13
899-58

899-50
899-54
899-78
899-86
899-78

900-02
899-75
899-78
899-75
899-67

899-80
899-77
900-24
900-15
900-09

900-32
900-47
900-59
900-59
900-55

900-80
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Montreal River at Empire Mill, for 191-1-15.
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.i'SESSIONAL PAPER No. 19a

Elevations above M.S.L. of ^Montreal River at Gillies Depot, for 1914-15.

TABLE No. 33.

Day. April. May. June. July. Aug.
I

Sept. Oct. Nov.

1 895-3S 900-

2 894-41 900-

3 893-93 900-

4 893-88 901-

5 893-90 901-

6 894-27 901-

7 894-24 901-

8 893-9.5 901-

9 892-95 901-

10 892-56 901-

11 892-38 901-

12 893-04 901-

13 893-90 901-

14 893-84 900-

15 892-78 901-

16 892-90 901-

17 89307 901-

18 893-69 900-

19 893-74 900-

20 895-13 900-

21 89608 900-

22 897-07 900-

23 898-03 900-

24 898-49 900-

25 898-74 900-

26 899-31 900-

27 899-54 900-

28 899-83 900-

29 900-06 900-

30 900-34 899-

31 899-

uec. Jan. Feb. March

-52
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6 GEORGE V, A. 1916

"Elevations above M.S.L. of Kipawa River below Kipawa Dam, for 1913-14.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Kipawa Lake at Kipawa Village, for 1909-10.

TABLE No. 37.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May. June. July.

881-16

881-48

881-06

880-16

879-06
879-06
878-86
878-76

878-66
878-61
878-46
878-31
878-16

878-06
877-99
877-91
877-81
877-66

877-56
877-46
877-51
877-36
877-26

877-08
87? -06

877-16
877-17
877-10

877-06
877-03
876-96
877-03
877-01
877-00

Aug.

876-96
876-91
876-86
876-82
876-78

876-76
876-66
876-58
876-58
876-55

876-44
876-36
876-26
876-18
876-16

876-16
876-15
876-06!

876-041

876-03

875- 91

!

875-86
875-83
875-66
875-68

875-64
875-56
875-52
875-46
875-41
875-36

Sept. Oct.

875-61
875-36
875-35
875-35
875-34

875-22'

875-24
875-21
875-13
875-11

875-06
875-01
874-94
874-89,
874-85

874-831
874-81!

874-71
874-66:
874-56

874-51
874-461
874-41'

874-36
874-36

874-28
874-21
874-13
874-09
874-06

r

873-96
873-91
873-86
873-81
873-76

873-68
873-65
873-58
873-55
873-51

873-45
873-43
873-41
873-42
873-42

873-40
873-38
873-36
873-34
873-32

873-31
873-34
873-36
873-29
873-27

873-26
873-25
873-25
893-24
873-23
873-22

Nov.

873-20
873-23
873-22
873-20
873-19

873-18
873-18
873-18
873 19

873-21

873-23
873-26
873-31
873-33
873-35

873-36
873-40
873-44
873-46
873-46

873-56
873-64

Dec.

873-81

873-86

'873-88

Jan.

873-96
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Kipawa Lake at Kipawa Village, for 1911-12.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Kipawa Lake at Kipawa Village, for 1913-14-

TABLE Xo. 41.

Day.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa Eiver at Timiskaming Station, for 1909.

TABLE No. 43.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River'at Timiskaming Station, for

1910-11.
TABLE No. 45.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Timiskaming Station, for

1912-13.
TABLE No. 47.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Timiskaming Station, for 1914-15.

TABLE No. 49.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Gordon Creek at Lumsden's Mills, for 1911-12.

TABLE No. 51.

Day.

1
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Gordon Creek at Lumsden's Mills, for 1913-14.

TABLE No. 53.

Day.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Timiskaming, below Dam,
for 1911-12.

TABLE No. 55.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River below Timiskaming Dam, for
1913-14.

TABLE No. 57.

Day. April. May. June.
I

July. Aug. Sept. Oct. Nov; Dec. Jan. Feb. March

.

569-24
569-22
569-19
569-19
569-14

569-28
569-02
568-26
567-84
567-79

567-59
567-39
567-44

I

567-59
15 I 567-69

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

567-82
567-96
568-16
568-27
568-34

568-49
568-59
568-67
568-89
569- 17

571 - 17
573-75
575-29
576-22
577-07

577
577
577
577
577

577
577
577
577
577

577
577
577
577
576

576
575
575
575
575

575
575
574
574
574

574
574
574
574
574
573

573
573
573
573
573

573
573
573
573
573

573
573
573
573
573

573
573
572
572
571

571
571
571

571
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
570

570
570
570
570
569

570
570
570
570
569

569
569
569
569
569
569

569
569
569
569
569

569
569
569
589
569

569
569
569
569
569

569
569
569
569
569

569
569
569
569
569

569
569
569
569
569

569
569
569
569
568

568
568
568
568
568

568
568
568
568
568

568
568
568
568
568

568
568
568
569
569

569
569
569
569
569
569

569-92
569-97
569-92
570-02
570-04

570-07
570-09
570-22
570-47
570-32

570-39
570-47
570-57
570-67
570 77

570 -82
570-80
570-84
570-89
571-52

572-02
572-02
572-84
572-84
572-74

572-79
572-84
572-77
572-72
572-70

572-67
572-94
573-22
573- 19

573-17

573-07
573-07
573-09
573-02
572-95

572
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Mattawa River at Turtle Dam, for 1906.

TABLE No. 59.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of White Fish Lake, for 1905-06.

TABLE No. 61.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Nosbonsing Lake at Bonfield Ont., for 1905-06.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Lake Talon at Talon Dam, for 1905.

TABLE No. 65.
6 ^^

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Talon Lake at Talon Dam, for 1906.

TABLE No. 67.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Kai-bus-kong River at Menard's Bridge, for

1905-06.
TABLE NO. 69.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Mattawa River below Pimisi Bay, for 1905.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Mattawa River below Pimisi Bay, for 1906,
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Amable du Fond River at Booth's Farm, for 1906.

TABLE No. 75.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of ]Manitou Lake, for 1906.

281
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Three-Mile Lake, for 1906.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Tea Lake, for 1906.

283
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Koskoqui Lake, for 1906.

TABLE No. 83

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L of Mattawa River above power-house at Plain

Chant Chute, for 1908.
TABLE No.. 85.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Mattawa River below power-house at Plain
Chant Chute, for 1906.

TABLE No. 87

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S L. of Mattawa River below power-house at Plain

Chant Chute, for 1914-15.
TABLE No. 89.

Day.
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Elevations above M.S.L of Ottawa River at Mattawa, for 1908.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Mattawa, for 1910-11.

TABLE Xo. 93.-

Da% April. May.
I

June. July. Aug. Sept. Oct. Xov. Dec. Jan. Feb. March.

1
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Elevations above M.S.L. of Ottawa River at Mattawa, for 1912-13.

TABLE No. 95.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Mattawa, for 1914-15.

TABLE No. 97

Day. April.

1
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Klock Station, for 1905-06.

TABLE No. 99.

Day. April.

477-40
477-50
477-50
477-60
478-00

478-30
478-40
478-40
478-20
478-30

478-20
478-90
479-10
479-40
479-20

479-20
479-20
479-20
479-10
479-10

479-20
479-20
479-30
479-10
479-10

479-30
479-60
479-90
480-00
480-90

May.

481-30
481-50
482-10
482-80
483-00

483-20
483-60
483-80
484-50
484-80

484-90
484-70
484-60
484-60
484-80

485-20
485-40
485-80
485-90
486-00

485-90
485-60
485-60
485-40
485-20

485-35
485-30
485-20
485-10
485-15
484-90

June.

484-80
485-00
485-00
484-80
484-70

484-65
484-60
484-50
484-30
484-10

484 05
483-80
484-00
484-30
484-00

483-75
483-60
483-40
483-15
483-00

482-90
482-80
482-65
482-40
482-25

482-15
482-00
481-

481-70
481-50

July.

481-30
481-05
481-00
480-95
480-80

480-65
480-65
480-60
480-60
480-65

480-60
480-65
480-65
480-50
480-60

480-55
480-40
480-55
480-50
480-50

480-40
480-30
480-30
480-25
480-30

480-30
480-25
480-20
480-20
480-15
480-10

Aug.

480-10
479-95
479-90
479-85
479-80

479-70
479-55
479-40
479-25
479-10

479-05
479-10
479 05
479-05
479-10

479-05
478-95
478-90
478-80
478-60

478-55
478-50
478-55
478-50
478-90

478-55
478-55
478-60
478-50
478-45
478-60

Sept.

478-55
478-55
478-60
478-60
478-65

478-60
478-50
478-45
478-45
478-40

478-35
478-30
478-25
478-15
478-15

478-10
478-00
477-95
477-00
477-75

477-70
477-65
477-60
477-65
477-60

477-50
477-45
477-40
477-35
477-40

Oct.

477-35
477-35
477-30
477-20
477-15

476-95
476-90
476-95
476-95
477-05

477-10
477-15
477-20
477-15
477-10

476-90
477-10
477-30
477-55
477-60

477-70
477-65

Nov. Dec. Jan. Feb.

479-07

479-07

478-32

478-32

478-23

March

.

478-32

478-32

478-15

478-15

477-65

477-65

477-57

477-57

477-65

477-65

477-98

477-98

478-07

Elevations above M.S.L. of Ottawa River at Klock Station, for 1906.

TABLE No. 100.

1...
2....

3...

4...
5...

6...

7...

8...

9...

10...

11...

12...

13...

14...

15...

16...

17...

18...

19...

20...

21...

22...
23...
24...

25...

26...
27...

28...

29...
3030.
31...

478-65

478-65

478-48

477-65

477-82
477-82

478-48

479-07

'480-15

481-73
482-07

482-40

482-90

486-73

486-90
487-07
487-23
487-48
488-07

488-30
488-50
488-80
489- 10

489-30

489-25
489-70
489-90
489-56
489-36

489-26
489-26
489-26
489-26
489-16

489-06
488-86
488-86
488-86
488-76

488-76
488-66
488-56
488-56
488-46
488 06

488-06
488-06
488-06
487-76
487-76

487-56
488-06
487-96
487-96
488-06

488-06
488-16
488-36
488-56
488-86

488-96
488-86
488-86
489-26
488-96

487-96
487-86
487-76
487-56
487-16

486-86
486-56
486-36
486-06
485-86

485-56
485-36
484-96
484-76
484-56

484-36
483-96
483-80
483-40
483-20

483-10
482-70
482-10
481-50
481-20

481-10
480-70
480-70
481-20
481-10

481-10
480-90
480-70
480-70
480-50

480-30
480- 10
479-90
479-90
479-90
479-90

479-90
479-90
479-90
479-90

479-90
479-90
479-80
479-70
479-60

479-50
479-40
479-30
479-20
479-20

479- 10

478-90
478-80
478-70
478-40

478-40
478-30
478-30
478-20
478-10

478-00
478-00
477-90
477-90
477-80
477-80

477-70
477-70
477-60
477-50
476-70

476-30
476-10
476-00
476-10
476-20

476-30
476-30
476-40
476-40
476-50

476-40
476-40
476-40
476-40
476-40

476-40
476-40
476-40

476-10

476-10
475-90
475-90
475-90
475-80

475-80
475-80
475-90
475-90
476-00

476-10
476- 10

476-20
476-10
476-10

476-00
475-90
475-80
475-80
475-80

475-75
475-80
475-80
475-80
475-80

475-80
475-80
475-90
475-90
476-10
476-20

476-20
476-20
476-20
476- 10

476-10

476-50
476-60
476-70
476-80
476-90

476-90
477-00
477-00
477-00
477-00

47700
477-10
477-10
477-10
477-10

477-10
477-10
477-10
477-20
477-20

477-20
477-30
477-30
477-30
477-30

477
477
477
477
477

477
477
477
477
477

477
477
477
477
477

477
477
477
477
477

477
477
477
477
477

477
477
477
477
477
477
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SESSIONAL PAPER No. 19a '\^

Elevations above M.S.L. of Ottawa River at Klock Station, for 1908.

TABLE No. 101.

Day.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Klock Station, for 1910-11.
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SESSIONAL PAPER No. 19a

Elevations above ^NI.S.L. of Ottawa Kiver at Klock Station, for 1912-13.

TABLE No. 105

Day.
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Elevations above M.S.L. of Ottawa River at Klock Station, for 1914-15.

TABLE No. 107.

Day.
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Elevations above M.S.L. of Du Moine River 1 mile from mouth, for 1906.

TABLE No. 109.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May.

450-69
450-79

450-69
450-99
451-19
451-29

451-19
451-09
450-99
450-89

June.

450-29
450-39

449-89
450 09

450-39
450-69
450-69
450-79

450-89
450-99
451-09
451-19
451-29

451-39

451-59
451-69
451-79

451-89
451-89
451-99

450-69! 450-39

450-59

450-49
450-49
450-39
450-39

450-29
450-29
450-19
450-09
449-99

July. Aug.

449-99
449-89
449-79
449-69

449-69
449-19

448-99
448-89

448-69
448-39
448-29
448-09

447-39
447-39
447-29
447-19
446-99

446-79

446-51
446-43
446-36

446 09
446-01
445-93

445-84
445-76

445-76
445-68
445-68
445-59

445-43
445-43
445-34
445-34
445-26

445-26

4451
445-1
445-09

445 09
445-01
444-93

Sept. Oct. Nov. • Dec Jan.

444-84

444-84
444-76
444-76
444-76
444-59

444-59
444-59
444-51
444-59
444-76

444-76

444-84
444-76
444-76

444-67
444-67
444-67

Feb. March.

444-67

444-59
444-59
444-51
444-51
444-43

444-43
444-43
444-43
444-51

444-51
444-59

444-67
444-59

444-51
444-51
444-43
444-43

444-51
444-51
444-59
444-59
444-67

444-67

444-76
444-67
444-76

444-84
444-93
445-01

444-93

445-01'

445-09
445-09
445- 17

445-171

445-26
445-26
445-341

445-34
!

445-43
445-43

445-29
445-39
445-39

445 29
445-19
445-19

445-34

445-34
445-26
445-26
445-34
445-42

445 42

445-34
445-26
445-17
445-17

445-26
445-26

445-34
445-42
445-51

445-59
445-67
445-76

445-76

445 93
446-01
446-01
446-09
446-17

445- 17

445- 17

445-26
445-26
445-34
445-42

445-51
445-51
445-59
445-51
445-51

446-26
446 26
446-34
446-34

446-43
446-51

Elevations above M.S.L. of Du Moine River 1 mile from mouth, for 1908.
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Elevations above M.S.L. of Du Moine River 1 mile from mouth, for 1913-14.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Petawawa River at Petawawa above C.P.R.
Bridge, for 1905.
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Elevations above M.S.L. of Petawawa River at Petawawa above C.P.R.
Bridge, for 1909-10.

TABLE No. 115.

Day.



OTTAWA RIYER STORAGE 301

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Petawawa River at Petawawa above C.P.R. Bridge,
for 1911-12.

TABLE Xo. 117.

. Day.

1



302 DEPARTME^'T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Petawawa River near Petawawa Highway Bridge

for 1913-14.
TABLE No. 119.

Day.



OTTAWA RIVER STORAGE 303

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Pembroke, for 1905.



304 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Pembroke, for 1906.



OTTAWA RIVER STORAGE 305

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Pembroke, for 1913-14.



306 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Black River at Waltham, Que., for 1909-10.

TABLE No. 127.

Day.



OTTAWA RITER STORAGE 307

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Black River at Waltham, Que., for 1911-12,

TABLE No. 129.

Day.

1



308 DEPARTMEyT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Black River at Waltham, Que., for 1913-14.

TABLE No. 131.

Day.



OTTAJ}'A RITfR STORAGE 309

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at head of Lake Coulonge, for 1906.



310 DEPAKTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Coulonge River at Coulonge Chute, for 1905.

TABLE No. 135.

1..

2..

3.,

4.,

5.,

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May.

502-64
502-85
503-25
503-45

505-15
505-05
504-75
504-65
504-55

504-35

504-85
505-45
505-55

505-65
505-75
505-45
505 05
504-65

504-65
504-85
505-05
505-15
505-35

June. July.

505-25
504-95
504-65
504-65

504-45
504-35

504-15
504-05
503-85

503-55
503-25
503-25
503-55
503-55

503-45
503-75
503-85
503-85
503-95

504-15
503-25
503-35
503-45
503-75

503-85
503-85
503-65
503-45
503-35

503-05
502-95
503-35
503-25
502-95

502-95
503-05
503-05
502-95
502-85

Aug.

502-85
502-75
502-65
502-55
502-45

502-55
502-65
502-65
502-55
502-55

502-45
502-45
502-55
502-65
502-85

502-85
502-85
502-95
502-95
503-05

503-05
502-95
502-65
502-55
502-85

502-85
503-45
503-65
503-25
503-15
503-15

503-05
502-95
502-85
502-95
502-65

502-55
502-55
502-55
502-45
502-35

502-15
502-05
501-95
501-95
501-95

501-85
501-85
501-85
501-85
501-75

501-75
501-65
501-65
501-55
501-45

501-35
501-35
501-35
501-25
501-25
501-25

Sept. Oct.

501-15
501-15
501-25
501-25
501-25

501-25
501-35
501-45
501-55
501-55

501-55
501-65
501-65
501-65
501-75

501-75
501-75
501-85
501-85
501-95

502-05
502-15
502-05
501-95
501-95

501-85
501-75
501-75
501-75
501-65

Nov.

501-65
501-65
501-75
501-75
501-75

501-65
501-65
501-65
501-65
501-65

501-65
501-75
501-85
501-55
501-95

502-25
502-35
502-45
502-85
503-15

503-35
503-45
503-55
503-55
503-55

503-45
503-45
503-35

503-05
502-95
502-85
502-05
502-55

502-45

502-45
502-35
502-35

502-25
502-15
502-15
502-25
502-25

Dec.

503-35
503-25

Jan. Feb. Mar.

Elevations above M.SL. of Coulonge River at Coulonge Chute, for 1908.

TABLE No. 136



OTTAWA RIVER STORAGE 311

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Coulonge River at Coulonge Chute, for 1909-10.

TABLE No. 137.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May.

510-55
511-15
511-55
512 05
512 05

511-55
511-15
510-05
509-75
509-55

509-45
509-25
509-10
508-75
508-75
508-55

June.

508-05
507-25
506-75
506-65
506-35

506-05
505-85
504-55
504-45
504-35

504
503-

503-

503-

503-

503-

503-

503-

503-
503-

July.

503-50
503-51
503 -.55

503-55
503-45

503-44
503-25
503-25
503-14
503-05

503-00
502-95
502-85
502-95
503 05

503-21
503-25
503-15
502-85
502-55

502-55
502-60
502-60
502-65
502-65

502 • 55
502-65
502-55
502-55
502-65

502-85
503-15
503-35
503-55

Aug. Sept.

505-55

505-

505-

505-

504-

504-

504
504
504
504
504

35
25

1

14|

751

I

504 10
503-85
503-75
503-55
503-40

503-15
502-85
502-65
502-65
502-64
502-55

502-65
502-60
502-55
502-62
502-35

502-35
502-28
502-25
502 15
502-10

502-05
502-15
502-15
502-10
502-05

501-95
502-00
501-95
502-05
502-05

502-25
502-40
502-45
502 45
502-55

502-55
502-65
502-65
502-70
502-75

Oct. Nov.

502-75
502-75
502-74
502-65
502-65

502-55
502-47
502-40
502-35
502-45

502-45
502-47
502-55
502-55
502-65

502-65
502-70
502-70
502-75
502-75

502-85
502-85
502-85
502 85
502-90

502-90
502-90
502-85
502-85
502-85
502-85

502-80
502-75
502-75
502-75
502-70

502-65
502-75
502 - 75
502-85
502-85

502-85
502-80
502-75
502-75
502-70

502-65
502-65
502-65
502-60
502-55

502-55
502-55
502-45
502-45
502-55

502-55
502-65
502-75
502-85
502-85

Dec. Jan

502-95
503-05
503-00
502-95
503-05

503-05
502-95
502-95
502-95
502-85

502-85
502-85
502-75
502-75
502-85

502-95
503-05
503-05
503-05
503-05

503-15
503 15

503 05
503-00
502-95

502-95
503-00
502-95
502-95
502-95
502-95

Feb.

502-95
502-45
502-45
502-35
502-25

502-25
502-15
502-05
501-95
501-95

501-90
501-85
501-75
501-75
501-65

501-55
501-55
501-55
501-55
501-65

501-70
501-75
501-85
501-85
501-90

501-85
501-80
501-75
501-65
501-65
501-70

March.

501-75
501-65
501 -55
501 -45

1

501-45

501-45
501-45
501-45
501-35
501-35

501-35
501-35
501-45
501-45
501-55

501-55
501-55
501-50
501-45
501-55

501-55
501-65
501-65
501-75
501-75

501-85
501-95
502-05

502-25
502-35
502-50
502-65
502-75

502-85
502-85
502-95
502-95
503-00

503-05
503-05
503-10
503-15
503-15

503 05
503-05
503-10
503-15
503-15

503-15
503-15
503-25-
503-25
503-20

503-20
503-35
503-55
504-15
504-45
504-55

Elevations above M.S.L. of Coulonge River at Coulonge Chute, for 1910-11.

TABLE No. 138.

1



312 DEPARTMEST OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Coulonge River at Coulongt^ Chute, for 1911-12.

TABLE No. 139.

Day.



OTTAWA RHER STORAGE 313

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Coulonge River at Coulonge Chute, for 1913-14.

TABLE Xo. 141.

Day. April. May. June. July. Aug. Sept. Oct.
i
Nov. Dec. Jan. Feb. March.

1.

2.

3.

4.

5.

6.

7.

8.

9
10.

11

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

503-85
503-95
504 05
504-05
504 15

504-15
504-25
504 15

504-15'

504-15:

504-15!
504-15
504-65
505-15
505-35

505-55
506-05
506- 15

506 15

506- 15

506-05
505 - 75
505-85
505-95
506-35

506-75
507-15
507-15
506-95
506-55

506-

504-

504-
505-

504-

504-

504-

504-

504-

503-

503-

503-

503-

503-

503-

503-

503-

503-

503-
503-

503-

503-
503-

503-
503-

503-

503-

503-
503-

503-

503-

-05



314 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at La Passe, for 1905.



OTTAWA RIVER STORAGE 315

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at La Passe, for 1911-12.

TABLE Xo. 145.

Day.



316 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at La Passe, for 1913-14.



OTTAWA RITER STORAGE 317

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Bryson, Que., for 1905.

TABLE No. 149.

Day.



318 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916"

Elevations above M.L.S. of Ottawa River at Bryson, Que., for 1906.

TABLE No. 151.

Day.



OTTAWA RIVER STORAGE 319

SESSIONAL PAPER No. 19a

Gauge Height, in feet, of Bonnechere River at Renfrew above Lower Dam,
for 1914.

TABLE No. 153.

Day.



320 DEPARTMEXT Of PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Arnprior, for 1905.



OTTAWA RIVER STORAGE 321

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Arnprior, for 1906.

TABLE Xo. 157

Dav. April. May June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March

.

2



322 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Madawaska River at Calabogie, for 1909-10.

TABLE No. 159.

Day.



OTTAWA RIVER F^TORAGE 323

SESSIONAL PAPER No. 19a

Elevations above M.S.L, of Madawaska River at Calabogie, for 1911-12.

TABLE No. 161.
a .

—

Day.



324 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Madawaska River at Calabogie, for 1913-14,

TABLE No. 163.

Dav. April.

1



OTTAWA RIVER STORAGE 325

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Madawaska River at Clav Bank Bridge, for

1909-10.
TABLE Xo. 165.

1.

2..

3..

4.,

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May.

265-71

266-04
265-87
265-46
265-87
265-96

266-29
266-63
266-96
266-96
266-96

266-54
266-38
266-21
266-04
265-96

June.

266 04
266-38
266-63
266-79
266-71

266-63
266-46
266-38
266-13
266-46

266-54
266-87
266-96
266-79
266-63

266-71
266-63
266-63
266-46
266-38

266-29
266-21
266-21

266 04
265-87

265-54
265-46
265-38
265-29
265-21
265-04

July.

2&t-87
264-63
264-46
264-21
264-04

263-71
263-46
263-29
263-13
263-13

262-96
262-79
262-63
262-46
262-38

262-21
262-21
262-04
261-96
261-96

261-79
261-79
261-63
261-63
261-63

261-54
261-54
261-54
261-46
261-46

Aug.

261-38
261-29
261-21
261-46
261-54

261-54
261-54
261-46
261-46
261-38

261-38
261-38
261-29
261-29
261-29

261-29
261-29
261-46
261-38
261-46

261-38
261-38
261-54
261-54
261-54

261-54
261-87
261-96
261-96
261-87
261-87

Sept.

261-87
261-87
261-79
261-79
261-96

261-96
261-96
261-96
261-71
261-21

261-21
261-21
261-13
261-13
261-13

261-21
260-79
260-96
261-04
261-13

261-13
261-46
261-38
261-38
261-46

261-46
261-38
261-38
261-71
261-63
261-63

261-87
261-79
261-79
261-71
261-63

261-63
261-63
261-63
261-54
261-54

261-54
261-54
261-54
261-54
261-21

260-96
260-79
260-71
260-71
260-63

260-63
260-63
260-54
260-54
260-54

260-71
260-71
260-71
260-71
260-63

Oct.

260-63
260-63
260-71
260-71
260-63

260-63
260-63
260-54
260-54
260-63

260-63
260-54
260-54
260-54
260-54

260-54
260-54
260 -.54

260-54
260-54

260-54
260-54
260-54
260-54
260-54

260-54
260-54
260-54
260-54
260-54
260-54

Nov. Dec.

260-54
260-54
260-54
260-54
260-54

260-54
260-46
260-46
260-46
260-46

260-46
260-46
260-46
260-46
260-46

260-46
260-46
260-46
260-46
260-46

260-46
260-46
260-46
260-46
260-54

260-63
260-71
260-71
260-79
260-79

260-79
260-79
260-87
260-87
260-871

260-87
260-87
260-87
260-96
260-96

261-04
261-04
261-04
261-13
261-13

261-13
261-13
261-04
261 04
261-04

261-04
261-04
261-04
261-13
261-13

261-13
261 04
260-96
260-96
260-96
260-96

Jan. Feb.

260-96
260-96
260-96
260-88
260-88

260-88
260-96
260-88
260-88
260-88

261 04
261-04
261-04
260-96
260-96

260-96
260-96
260-96
261-04
261-04

March.

260-88



326 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Madawaska River at Clay Bank Bridge, for

1911-12.
TABLE No. 167.

— -

Day.



OTTAWA RIVER STORAGE 327

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Madawaska River at Clay Bank Bridge, for

1913-14.
TABLE No. 169.

Day.



328 DEPARTME1<JT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Fitzroy Harbour, for 1905.

TABLE No. 171.

Day.



OTTAWA RIVER STORAGE 329

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Fitzroj- Harbour, for 1906.



330 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1901-02.

TABLE No. 175.

Day.



OTTAWA RIVER STORAGE 331

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1903-04.

TABI£ No. 177.

Day.



332 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1905-06.

TABLE No. 179.

Day.



OTTAWA RIVER STORAGE 333

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1908.

TABLE Xo. 181.

Day.



334 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1910-11.

TABLE No. 183.

Day.



OTTAWA RIVER STORAGE 335

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1912-13.

Tv^LE No. 185.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1



336 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Britannia Bay, for 1914-15.

TABLE No. 187.

Day.



OTTAWA RIVER STORAGE 337

SESSIONAL PAPER No. 19a

Elevations above M.S L. of Ottawa River at Bronson's Point for 1905-06.

TABLE Xo. 189.

Day.



338 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S L. of Ottawa River at Rideau Locks for 1850.

TABLE No. 191.

Day.



OTTAWA RIVER STORAGE 339

SESSIONAL PAPER No. 19a .

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1855-56.

TABLE No. 197.

Day.



340 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1861-62.

TABLE No. 203.

Day.



OTTAWA BITER STORAGE 341

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1867-68.

TABLE No. 209

Day.



342 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1872-73.

TABLE No. 215.



OTTAWA RIVER STORAGE 343

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1878-79.

TABLE No. 221.



344 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.L.S. of Ottawa River at Rideau Locks for 1883-84.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

TABLE No. 227.

Day. April. May. June. July. Aug.

140-70
140-79
141-04
141-20
141-20

140-79
140-29
139-79
139-70
139-62

139-37
139-04
138-95
133-62
138-62

138-62
138-79
138-79
138-8/

138-87

138-87
138-79
138-70
138-20
137-95

137 -.54

137-29
137-12
136-70
136-54
136-20

136-12
135-70
135-45
135-29
135-20

135-12
134-95
134-87
134-79
134-54

134-45
1,34-29

134-12
133-87
133-70

133-54
133-45
133-3
133-20
133-04

132-87
132-70
132-62
132-54
132-37

132-20
132-12
132-04
131-95
131-79
131-62

Sept.

131-54
131-45
131-37
131-20
131-20

131-04
131-04
131-20
131-20

131 12

131-12
131-04
131-20
131-29
131-37

131-45
131-45
131-54
131-45
131-37

131-29
131-20
131-12
131-04
130-95

130-95
130-87
130-95
131-04
131-12

Oct.

131-20
131-37
131-45
131-45
131-37

131-29
131-20
131-04
130-95
130-87

130-79
130 -8/

130-95
131-29
131-37

131-54
131-/0
131-7
131-95
132-20

132-20
132-29
132-20
132-04
1.32-04

131-95
131-70
131-70
131-70
131-54
131-62

Nov.

131-70
131-95
132-29
1.32-62

132-95

133-12
133-37
133-37
133-37
133-62

1.33-62

133-70
133-87
1.34-04

134-12

134-12
133-79
133-62
133-54
133-54

1.33-54

133-54
133-79
134-04
134-37

1-34-70

134-95
135-37
135-29
135-12

Dec.

135-37
135-70
135-95
1.36-45

136-29

136-04
136-12
136-20
136-37
136-45

136-29
136-20
135-95
136-12
136-04

136-04
136-04
135-87
135-79
135-70

135-70
135-62
135-54
135-37
135-20

135-12
135-04
134-95
1.34-79

134-70
134-62

Jan.

134-54
134-37
134-29
134-29
134-20

134-20
134-20
134-20
134-20
134-12

134-12
134-04
133-95
133-87
133-87

133-87
133-87
133-79
133-62
133-62

133-62
133-62
133-62
133-62
133 -5'i

133-54
133-37
133-20
133-20
133-12
133-12

Feb.

132-95
132-95
132-87
132-79
132-70

132-70
132-70
132-62
132-54
132-37

132-29
132-29
132-37
132-54
132-37

132-20
132 -2P

132 37
132-45
132-37

132-29
132-29
132-29
132-29
132-20

132-20
1.32-20

132-20
132-04

March.

13204
132-04
132-04
132-04
132-04

132-04
131-95
131-87
131-87
131-87

131-87
131-87
131-87
131-87
131-87

131-87
131-87
131-87
131-87
131-79

131-87
131-95
132-12
132-29
132-54

133-04
134 04
135-29
136-04
137-04
137-70

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1884-85.

table No. 228.

1



OTTAWA RITER STORAGE 345

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1885-86.



346 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1887-88.



OTTAWA RIVER STORAGE 347

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1889-90.

TABLE No. 233.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
'2.

i3.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

131

131

131

131

131

131

132

132
132
132

132

133
133
133

133

138
132

133

133

133

133
134

135
135
136

136
137

137
138
139

May.

139
140

140

140

140

140

140
140

140

139

139
139

139
139
139

138
138

138
138

138

137
137

137
137
137

137

137
1.36

136
136
136

June.

137
137
138

139

140

141

142

142

142
142

142
142

142

141

141

141

140
140
140

140

140
140

139
139

139

139

139
139

139
139

July.

139
139

1.39

139

138

133
1.38

138

137

137

137
137
137
137
137

1.37

136
136

136

136

136
136
135
135

135

135
1.35

135
135

1.34

134

Aug.

134
134
134

134

134

1.34

134
1.33

133

133

133
133
133
132

132

132

132

132
132

132

132
132

132

1.32

132

132
132

132
132

132

131

Sept.

131

131

131

131

131

131

131

131

131

131

130
130
130
130

130

1.30

130
130
1.30

130

130
1.30

130
129

129

129
129

129
129

129

Oct.

129
129
129

129

129

129
129

129
129

129

129

129
129
129

129

129
129
129

129

129

129
129
129

129

129

129

129

129

129
129

129

Nov.

129

129

129
129

129

128
!28

128
128
128

129
129

129

129

129

129
129
129

129
129

129
130

130
129

130

130
1.30

130
130

130

Dec.

130-20
130-05
129-85
129-95
130-10

130-30
1.30-45

130 -.55

130-55
130-55

130-55
131-05
131-55
131-85
132-10

132-45
132-20
132-05
132-05
132-10

132-10
1.32-10

132-10
132-20
132-35

132-60
132-85
133-35
133-35
133-60
133-85

.Ian.

134
134
134

134

134

134

134

134

134

133

133

133

134
1.34

134

134
1.34

134
134
134

134
134

134

134
134

133
133

133

133

133

133

Feb.

133-35
133-35
133-35
133-35
133-20

133-20
133-20
133-20
132-85
132-85

132-85
132-85
132-85
132-85
132-80

132-80
132-70
123-70
132-70
132-55

132-55
132-45
132-70
132-85
132-85

132-85
132-85
132-85

March.

133

133

133
1.33

133

133
133

133

133
133

133

133

133
133

133

133
1.33

133
133

133

133
133
133
133

133

133
133
133
134

133
133

55
55
55
70

85

85
85
70

70
60

80
35
35
35
60

70
80
80
70
70

85
80
80
80
80

85
85
85
05
85
80

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1890-9L

TABLE No. 234.

1



348 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1891-92.

TABLE No. 235.

Day.



OTTAWA RIVER STORAGE 349

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1893-94.

TABLE Xo. 23".

Day.



350 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevatioxs above M.S L. of Ottawa River at Rideau Locks for 1895-96.

TABLE No. 239.

Daj'.



OTTAWA RIVER STORAGE 351

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1897-98.

TABLE No. 241.

Day.



352 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks for 1899-1900.

TABLE No. 243.

Day.



OTTAWA RIVER STORAGE 353

SESSIONAL PAPER No. 19a

Elevatioxs above M.S.L. of Ottawa River at Rideau Locks, for 1901-02.

TABLE Xo. 245.

Day.



354 DEPARTMEyr OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Rideau Locks, for 1903-04.



OTTAWA RIVER STORAGE 355

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rldeau Locks, for 1905-06,

TABLE No. 249.

Day.

1



356 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

^Elevations above M.S.L. of Ottawa River at Rideau Locks, for 1907-08.



OTTAWA RITER STORAGE 357

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideaii Locks, for 1909-10.

TABLE No. 253.

Day.



358 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Ricleau Locks, for 1911-12.

TABLE No. 255.

Day.



OTTAWA RIVER STORAGE 359

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Rideau Locks, for 1913-14.

TABLE No. 257.

Day.

1



360 DEPARTMEiS'T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Gauge Height in feet of Rideau River at Black Rapids Lower Sill, for 1912-13.

TABLE No. 259.

Day.



OTTAWA RIVER STORAGE 361

SESSIONAL PAPER No. 19a

Gauge Height in feet of Ricleau River at Black Rapids Lower Sill, for 1914-15.

TABLE No. 261.

Day.

1



362 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River at Bark Lake, for 1912-13.

TABLE No. 263.

Day.



OTTAWA RIVER STORAGE 363

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Gatineau River at Bark Lake, for 1914-15.

TABLE No. 265.

Dav.

1



364 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River above Chelsea, for 1912-13.

TABLE No. 267.

Day.



OTTAWA RIVER STORAGE 365

SESSIONAL PAPER No. 19a

Ulevations above ]\I.S.L. of Gatineau River above Chelsea, for 1914-15.

TABLE No. 269.

Day.



366 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River below Chelsea, for 1900-1901.

TABLE No. 271.

Day.



OTTAWA RITEF STORAGE 367

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Gatineau River below Chelsea, for 1902-03.

TABLE Xo. 273.

Day. April. May.

1



368 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River below Chelsea, for 1904-05.

TABLE No. 275.

Day.



OTTAWA RIYER STORAGE 369

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Gatineau River below Chelsea, for 1906-07.



370 DEPARTME'NT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River below Chelsea, for 1908-9.

TABLE No. 279.

Day.

1



OTTAWA RITER STORAGE 371

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Gatineau River below Chelsea, for 1910-11.



372 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Gatineau River below Chelsea, for 1912-13.



OTTAWA RITEE STORAGE 373

SESSIONAL PAPER No. 19a
^'

Elevations above M.S.L. of Gatineau River below Chelsea, for 1914-15.

TABLE Xo. 285.

Day, April.

1



374 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at East Templeton Lighthouse,
for 1905-06.

TABLE No. 287.

Day.



OTTAWA RITER STORAGE 375

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at East Templeton Wharf,
for 1906.

TABLE No. 289

Day.



376 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Lievre River at Poupore, above lock,

for 1911-12.
TABLE No. 291.

Day.

1



OTTAWA RIVER STORAGE 377

SESSIONAL PAPER No. 19a

Elevations above ^NI.S.L. of Lievre River at Poupore, above lock,

for 1913-14.
TABLE No. 293.

Day. April.

1



378 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Lievre River at Poupore, below lock,

for 1909-10.
TABLE No. 295

Day.



OTTAWA RIVER STORAGE 379

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Lievre River at Poupore, below lock,

for 1911-12.
TABLE No. 297".

Day. April.

1



380 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Lievre River at Poupore, below lock, for 1913-14.



OTTAWA RIVER STORAGE 381

SESSIONAL PAPER No. 19'a

Elevations above M.S.L. of South Xation River at Plantagenet, for 1910-11.

TABLE Xo. 301

Day.



382 DEPARTME^^T OF PLBLIC WOBKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of South Nation River at Plantagenet, for 1912-13.

TABLE No. 303.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Day. April.

146-00
146-00
146-00
146-10
146-10

146-40
153-90
155-70
155-95
156-20

156-20
157-60
157-70
156
155-70

155-50
155-10
153-60
153-90

20



OTTAWA BITER STOBAGE 383

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of South Nation River at Plantagenet, for 1914-15.

TABLE No. 305.

31.

Day.

1



384 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Rouge River at Table Falls, for 1905.

TABLE No. 307.

Day.

1



OTTAWA RIVER STORAGE 385

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Rouge River at Table Falls, for 1909-10.

TABLE No. 309

Day.



386 DEPARTME^'T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Rouge River at Table Falls, for 1911-12.

TABLE No. 311.

Day.



OTTAWA RIVER STORAGE 387

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Rouge River at Table Falls, for 1913-14.

TABLE No. 313.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22
2S.

24.

25

26.

27.

28.

29.

30.

31

Day. April. May. June. July.

362-50
362-50
362-40
362-30
362-32

362-23
362-10
362-00
362-00
361-85

363-50

362-60
362-80
362-90
363-10
363-10

363-00
362-70
362-65
362-80
363-20

363-40
363-60
363-70
363-75
363-65

363
362
362
362

362
362
361

361
361

361

361

361-80
361-70
362-10 361
362-30 360
362-40 360

360
360
361
360
360

360
360
361
361

361

361

361
361
361
360
360

20
80
50

15:

10

1

00
90

65

50

35

20:

00
85i

75

85
95

20,

95
85

70
90
15,

35
20

00
10

30,

20

1

95

80

360
360
360
360
360

360
360
360
360
360

361

360
360
360
360

360
360
360
360
360

360
360
360
360
359

359
359
359
359
359

63

55

70

95

95;

90
85
65
55

70,

00

;

95
90
80:

70

651

55
43

40

40,

351

is:

00
00
98

95

95

93

90

1

85

359
359
359
359
359

359
359
359
359
359

359
359
359
359
359

360
360
359
359
359

359
3.59

359
359
359

359
3.59

359
359
359
359

Aug. Sept. Oct.

80
70

65

60

50

50
45
40
40
45

48
55
65

78

90

10

00
95
85

80,

75

1

68:

60

;

50
45

40'

30
25
20
15

15

3.59

359
358
358
358

358
358
358
358
358

357
357
357
357
356

356
356
356
356
356

356
357
358
358
358

3.58

358
358
358
359
359

05
00
90;

80

70

1

58

1

43
30

10

00

951

85.

80
20

70

20
20
20
20
20

20
70

20
45
75

45
70

85
95
00
00 i

358
358
358
358
358

358
358
358
357
357

356
356
356
356
357

357
357
3.58

358
358

358
358
358
359
359

359
359
359
359
359

95
90
80
70:

63

1

571

45
20

90
35

20

20

20

70;

20

50
80
30,

50

551

651

75

90
20

30

30

35

45,

401

35

Nov.

359
359
359
359
359

359
359
359
359
359

359
359
359
359
359

3.59

358
358
359
359

360
361
3fil

362
362

362
362
362
362
362
361

30
20
25

35

40i

40

1

351

30
25
25

20
i

15

10

05
OOl

00^

95
95
10

60

10

00
80
20
35

40
55
60

75

00
95

361

361
361

361

361

361
361
361

361

361

361

361

361
361

361

.361

361
361

361

361

361
361

361

361

361

361

361

361
360
360

Dec.

360
360
360
360
360

360
360
360
360
360

360
359
3.59

359
359

359
359
360
359
359

359
359
359
3.59

359

359
359
359
359
359
359

Jan. Feb. iMarch

359-60
359-60
359-55
359-55
359-50

359 -50

1

359-55
359-50!
359-45
359-45

359-401
359-30
359-25
359-30
359-35

359-40
359-50
359-50
359-40
359-35

359-30
359-301
359-25
359-20
359-20

359-30
359-35
359-35
359-40
359-45
359-50

359



388 DEPARTMENT OF PUBLIC WORKS
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1870.

TABLE No. 315.

Day.



OTTAWA RITER STORAGE 389

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1871-72.

TABLE Xo. 317.

Day. April. May. June July. Aug. Sept. Oct. Nov. Dec. Jan.- Feb. March.

1



590 DEPARTME'ST OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1873-74.

TABLE No. 319.

1.

2.

3.
4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22
23.
24.
25.

26
27.
28.
29.

30
31.

Day. April.

129-49
129-58
129-91
130-08
130-74

130-74
130-99
131-16
131-33
131-49

131-66
131-99
1.32-33

132-83
133-41

133-83
134-16
134-91
134-99
134-99

134-99
135-08
134-91
134-91

134-99

134-91
134-58
134-16
133-99
133-91

May.

134-16
134-24
134-49
134-74
134-99

135-24
135-58
135-83
136-33
136-49

137-16
137-49
137-74
138-16
138 -.33

1.38 -58

138-66
138-99
1.38-99

138-83

138-74
138-66
138-49
138-49
138-58

138-66
138-66
138-99
139-08
139 -.33

139-41

June.

141-66
141-08
140-74
140-41
140-16

139-99
139-58
1.39-16

138-83
138-74

1.38-66

138-66
138-,58

138-41
138-33

13816
137-83
137-16
1.36-66

136-41

1.36-16

136-08
135-91
135-83
135-66

135-41
135- 16
1.34 -83

134-66
134-49

July. Aug.

133-99
133-91
133-83
133-83
133-83

1.34-08

134-24
134-16
134-16
134-16

134-08
133-99
133-99
133-91

133-91

133-24
132-83
132-66
132-49
1.32-41

132-41
132-16
1.32-08

131-99
131-66

131-83
131-83
131 -S3J

131-83|

131-66|

131-49

131-66
131-58
131-66
131-66
131-49

131-49
131-33
131-33
131-08
130-74

130-66
130-66
130-66
130-66
130-66

130-49
130-41
130-24
130-24
130-24

130-24
130-08
129-99
129-83
129-66

129 66
129-66
129-58
129-49
129-49
129-49

Sept.

129-

130-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

129-

130-

130-

Oct.

-99



OTTAWA RIYER STORAGE 391

SESSIONAL PAPER No. 19a

Elevations aboveM.S.L. of Ottawa River at Upper Grenville, for 1875-76.

TABLE No. 321.

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1876-77.

TABLE No. 322.

1



392 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1877-78.

TABLE No. 323.

Day.



OTTAWA RIVER STORAGE 393

SESSIONAL PAPER No. 19a

Elevations above ]M.S.L. of Ottawa River at Upper Grenville, for 1879-80.

TABLE No. 32.1.

Day.



394 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1881-82.

TABLE No. 327.

Day.



OTTAWA RIVER STORAGE 395

SESSIONAL PAPER No. I9a

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1883-84.

TABLE No. 329.

Day.



396 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1885-86.



OTTAWA RIVER STORAGE 397

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1887-88.

TABLE No. 333.

Day. I April. May. June.
\

July.

1



398 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1889-90.

TABLE No. 335.

Day.



OTTAWA EIYER STORAGE 399

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1891-92.

TABLE Xo. 337

Day. April.

1



400 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1893-94.

TABLE No. 339.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

128.66
128-99
129-33
129-66
129-83

129-99
130-16
130-66
131-16
131-66

131-91
1.32-16

132-66
133-16
133-16

132-99
132-99
133-16
133-33
133-41

133-66
134-16
134-66
134-83
134-66

134-66
134-16
134-16
134-16
134-33

May.

134-16
134-16
134-41

136-66

137-33
137-66
138-16
138-16
138-33

138-33
138-24
138-33
138-66
138-66

138-91
139-16
140-16

14116
141-41

141-66
141-66
141-66
141-66
141-33

140-99
140-66
140-33
140-16
139-83
139-66

June.

139-33
139-16
138-99
138-83
138-66

138-66
138-66
138-66
138-49
138-49

138-33
138 -.33

138-

1

1.38-16

137-66

137-33
137-16
137-16
136-66
136-41

136-16
136-16
135-66
135-66
135-66

135-66
135-16
134-99
1.34-83

134- 66

July. Aug. Sept.

134-66
134-66
134-41
134-16

134-16
133-91
133-66
133-66
133-66

133-41
133-41
133-16
133-16
133-16

132-91
132-91
132-83
132-83
132-66

132-66
132-66
132-33
132-16
132-16

132-08
131-99
131-91
131-66
131 -.58

131-49

131-33
131-16
131-16
131-16
131-08

131-16
131-

1

131. 16
131-08
130-99

130-66
130-66
1.30 -.33

1.30-33

130-16

130-16
129-99
129-91
129-91
129-83

129-83
129-74
129-66
129 -.58

129-58

129-58
129-49
129-41
129-58
;31-66
131-66

131-41
131-16
130-91
130- 16

129-91

129-83
129-49
129-49
129-49
129-33

129-33
129-16
129-16
129-16
128-83

128-83
128-74
128-74
128-66
128-66

128-66
128-83
128-83
128-83
128-83

128-83
128-83
128-83
128-83
128-83

Oct.

128-66
128-66
128-91
128-99
129-16

129-16
129-16
129-16
129-16
129-16

129-16
129-08
129-16
129-16
129-16

129-16
129-16
129-16
129-24
129-33

129-33
129-41
129-49
129-66
129-66

129-66
129-99
130-16
130-16
1-30-24

130-24

Nov.

130-16
130-24
1.30- 24
130.24
130-24

130-24
1.30-33

130-33
130-33
130-16

130-08
129-99
129-83
129-74
129-83

129-83
129-83
129-66
129-49
129-49

129-49
129-58
129 -.58

129-66
129-66

129-66
129-66

129-66
129-66

Dec.

129-66
129-66
129-66
129-66
129-58

129-58
129 -.58

129-49
129-49
129-49

129-41
129-41
129-41
129-41

129-33

129-33
129-33
129-24
129-24
129-24

129-16
129-16
129-16
129-08
129-08

129-08
129-08
128-99
128-99
128-99
128-91

Jan.

128-91
128-91
128-83
128-74
128-66

128-66
128-66
128-66
128-66
128 -.58

128-58
128-58
128-49
128-49
128-49

128-41

128-41
128-41
128.41
128-33

128-33
128-33
128-33
128-24
128-16

128-08
127-99
127-91
127-91
127-83
127-74

Feb.

127.66
127-66
127-66
127-66
127-58

127-58
127-58
127-49
127-49
127-49

127-49
127-49
127-49
127-58
127-49

127-49
127-41
127-41
127-41
127-41

127-49
127-49
127-49
127-49
127-49

127-49
127-49
127-49

March.

127-58
127-58
127-66
127-66
127-83

128-08
128-41
128-99
129-66
130-66

131 16

131-83
132-66
132-66
132-66

132-66
132-66
132-66
132-66
133-66

133-66
133-66
133-65
134-66
134-66

134-66
134-63
134-66
134- 16
133-66
132-66

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1894-95.

TABLE No. 340.

1
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SESSIONAL PAPER N'o. 19a

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1895-96.

TABLE No. 341.

Day.



402 DEPARTMEXT OF PUBLIC WORKS
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1897-98.
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Elevations of above M.S.L. Ottawa River at Upper Grenville, for 1899-1900.

TABLE No. 345.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

129-74
129-74
129-74
129-83
129-83

129-91
130-08
130- 16
130-24
130-33

130-49
130-99
131-49
132-49
133-66

134-66
135- 16
135-33
135-49
136-08

136-66
136-83
136-99
137-16
137-49

137-66
138-16
138-33
138-91
139-16

May.

139
140
140
141

141

141

141

141

141

141

141

141

140
140

140

139
139
138
138

138

138
138
137

137
137

136
136
136
136

137
137

•June.

137
137

137

137

137

137
137
137

136

136

136

135

135

1.35

135

135
135

135

135
134

134
134

134

134

133

133
133

133

133

133

July.

133

133
132
132

132

132
132

132

132

133

133
1.33

134

1.33

133

133

132
132

132

132

132
132

132

132

132

131

131

131
131

131

131

Aug.

131

131

131

131

131

131

131

130

130

130

130
1.30

130

1.30

130

129
129
129

129
129

129
129
129

129

129

129
128
128
128

128
128

Sept.

128
128
128
128

128

128
128
128
128
128

128
128

128
12S
128

128
127
127
127
127

127
128
128
128
128

128
129
129
129

131

Oct. Nov.

131

131

131

131

131

131
131

131

131

131

131

130
130
130
129

129

129
129
129

129

129
129
129

129
129

129
129

129
129

130

130

130

130
130
1.30

130

130
130

130
130
130

129
129
129
129

129

129

129
129
129
129

129
129
129
129

129

129

129
129
129

129

Dec.

33
33.

33.

33
33

33
41

41

16

08

99
91

91

91

83

83
i

66
66
66,

49

1

49]
4ll

41,

49
49

41,

41,

33
33!

24

1

129
129

129
129

129

129
129
129

129

129

129
129
129

129

130

130
130
130
130
130

130
130
130

130

130

130

130
130

130

130

130

Jan. Feb. March.

24
24
16

16

16

16

24
16

16

16

24
33

66
66
66

66
83

83
66
66

66
66
83
99

1

99

1

99 i

991

83

83;

83

1

83

130
130
130
130
130

130
130
130
130

130

130

130
130
129

129

129
129

129
130
130

130
130

130

130
130

129
129
129

129

129

129

129
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1901-02.

TABLE No. 347

1.

2.

3.

4.

5,

6.

7.

8.

9.

10.

11.

12.

13.

14.

15,

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.

26.
27.

28.

29.

30.

31.

Day. April.

128-66
128-99
129-33
130-16
132-16

133-16
134-33
135-16
135-66
135-66

136-08
136-16
136-24
136-08
135-91

135-83
135-74
135-83
135-91
136-16

136-66
137-16
137-66
138-16
138-66

138-66
138-66
138-58
138-58
138-49

May.

138

138
138

138

138

138

138
137

137

137

137
136

136

136

136

136
136

136

136
136

136

136

136
136

135
135
135

135
135

135

June.

135-33
135-33
135-66
135-66
135-66

135-83
136-16
135-99
135-91
135-83

135-66
135-66
135-33
135-16
134-83

134-66
134-49
134-16
134-08
133-83

133-66
133-58
133-49
133-16
133 08

132-99
132-83
132-66
132-49
132-33

July.

132-16
132-16
131-99
131-83
131-66

131-33
131-16
131-16
130-99
130-83

130-83
130-74
130-66
130-58
130-49

130-33
130-24
129-99
129-99
129-91

129-83
129-74
129-58
129-49
129-49

129-41
129-33
129-33
129-33
129-66
129-74

Aug.

129-66
129-49
129-49
129-49
129-49

129-16
129-08
128-99
128-99
128-99

128-99
129-08
129-08
128-99
128-99

129-08
128-99
128-83
128-66
128-66

128-66
128-66
128-66
128 -.58

128-49

128-49
129-58
129-58
128-58
128-58
128-58

Sept.

128
128
128
128

128

128

128
128
128

128

128
128

128

127

127

127

127

127

127

127

127

127
127
127

127

126

126
126

126

126

Oct.

126-74
126-83
126-91
127-16
127-24

127-08
127-16
127-16
127-24
127-24

127-16
127-24
127-33
127-33
127-33

127-66
127-83
127-99
128-16
128-16

128-16
128-33
128-33
128-33
128-16

127-99
127-99
128-16
127-99
127-99
128-16

Nov.

128-16
128-16
128-16
128-16
128-24

128-24
128-16
128-24
128-33
128-33

128-41
128-41
128-41

128-49
128-49

128-49
128-58
128-49
128-49
128-49

128-49
128-49
128-58
128-58
128-58

128-58
128-08
127-91

127-83
127-74

Dec. Jan.

127-83
127-83
127-83
127-83
127-91

127-83
127-83
127-91
127-91

127-91

127-99
128-16
128-24
129-16
130-66

130-66
130-66
130-58
130-49
130-41

130-33
130-24
130-16
130-08
130-08

130-08
129-99
129-99
129-99
129-99
129-99

129
129

129
129

129

129

129
129

129

129

129
129
129

129

129

129

129

129

129

129

129

129

129
129

129

129
128
129

129
129

128

Feb.

128-99
128-99
128-91
128-91

128-91

128-83
128-66
128-66
128-66
128-58

128-58
128-58
128-49
128-41

128-41

128-33

128 ,33

128-33
128-24
128-24

128-16
128-16
127-99'

127-91

127-91

127-83
127-74
127-66

March

.

127-99
128-66
129-49
129-66
129-66

129-99
130-16
1.30-66

130-66
130-66

130-66
130-66
131-16
131-41
131-66

132-16
133-16
134-16
134-66
134-49

134-41
134-41
134-66
134-83
134-91

134-99
13516
134-99
134-66
135-33
136-16

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1902-03.

TABLE No. 348.

1
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1903-04.

TABLE No. 349

Day. April. May. June. July,
i
Aug Sept. Oct. Nov. Dec. Jan. Feb. Marefr.

1
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1905-06.

TABLE No. 351.

Day.

1
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1907-08.

TABLE No. 353.

1.

1.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May

133-83
133-99
133-66
133-66
133-58

133-16
132-66
132-16
131-99
131-83

131-91
132-08
132-16
132-24
132-24

132-16
132-24
132-33
132-24
132-24

132-16
131-83
131-66
131-66
131-66

131-66
131-83
131-91
131-91
132-16

134-16
134-66
134-83
134-99
135-16

135-16
135-16
135-16
134-83
134-66

134-66
134-49
134-49
134-49
134-41

134-41
135-16
135-66
136-16
136-49

136-66
137-16
137-16
137-16
137-24

137-49
137-33
1-37-08

136-66
136-41
136-41

June.

136-16
136-16
136-16
136-16
136-16

136-16
136-16
1.36-08

135-99
135-91

135-91
1.35-99

1.35-91

135-99
135-99

135-83
135-63
135-49
135-33
135-16

134-83
134-83
134-68
1.34-33

134-16

133-83
133-91
133-99
134-24
134-24

July. Aug.

134-

134-

134-

134-

133-

133-

133-

1.33-

133-

133-

133-

133-

132-

132-

132-

132-

132-

132-

131-

131-

131-

131-

131-

131-

131-

131-

131-

131-

131-

131-

131-

-24
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1909-10.
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1911-12.

TABLE No. 357.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

127-99
127-91
127-91
127-83
127-91

127-99
128-16
128-16
130-16
131-24

132-16
132-49
132-99
133-33
133-66

133-66
133-66
133-16
132-99
132-91

21 132-66
22

1

132-49
23 1 1.32-66

24 ;
132-91

25 ' 13316

26.

27.

28.

29.

30.

31.

133-33
133-49
133-83
134- 16

134-66

135-16
135-66
135-66
136-66
136-91

137-16
137-16
137-41
137-83
137-91

137-91
137-91
137-74
137-49
137-16

136-99
136-83
136-66
136-49
136-16

135-99
135-83
135-66
135-83
136-16

136-16
136-33
136-33
136-16
136-24
136-33

136-16
136-08
135-74
135-66
135-49

135-41
135-33
135-16
134-91!

134-66

134-58
134-58
134-66
134-91
134-91

134-99
1.34-83

134-74
134-66
134-49

134-33
134-16
1.33-83

133-66
133-41

133- 16
132-91
132-91

132-83
132-66

132
132

132

132

132

131

131

131

131

131

131

131

130

130
130

130
130
130
1.30

129

129
129

129

129

129

129
129

129

129
128
128

128

128
128
128
128

128
128
128
128
128

129
129

129

129

129

129
129

129
129

128

128
128

128

128
128

128

128
128

128

128
128

128
128
128
127
127

127

127
127
127

127

127
127

127

127
127

127
127
127
127

127

127
127
127
127

127

127
127

127

127
127

127

127
127
127
127

127
127

127

127

127

126
126

126

126

126

126

126
126
126

126

126
126
126
127

127

127
127
127

127
127
127

127
127
127
127

127

127

127

127

127
127

127
127
127

128
128

128

128
128

128

128

128
128
128
128

128

129
129
129

129

129

128
128

128
128

128

128
128

128
128
129

129
130

130

130
130

130

130
130
130

130

130
130
130

120

130

130
130

130

130
130

130

130-49
130-49
130-49
130-41
130-41

130-41
130-41

130-33
130-33
130-33

130-33
130-33
130-24
130-24
130-16

130- 16
130-16
129-99
129-99
129-66

129-58
129-49
129-41

129-41
129-33

129-16
129-08
129-08
128-99
128-83
128-66

128-49
128-41
128-41
128-41
128-41

128-331

128-33
128-33
128-24
128-24'

128-24
128-16
128-16
128-16
128-16

128-08
128-08
127-99
127-99
127-99

127-99
127-91

127-91
127-91

127-99

127-99
127-91
127-91
127-91

127-83
127-83
127-83
127-83
127-74

127-74
127-74
127-66
127-66
127-66

127-66
127-66
127-66
127-66
127-74

127-74
127-83
127-91
127-99
127-99

127-99
127-91
127-91
127-91
127-83

127-83
127-83
127-91
127-91
127-99
127-99

Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1912-13.

TABLE No. 358.

1
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Elevations above M.S.L. of Ottawa River at Upper Grenville, for 1913-14.

TABLE No. 359.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville. for 1870.

TABLE No. 361.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1871-72.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1873-74.

TABLE No. 365.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1875-76.

TABLE No. 367

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1877-78.

TABLE No. 369.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1879-80.

TABLE No 371.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1881-82.

TABLE No. 373.

Day. April.

1
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1883-84.

TABLE No. 375.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1885-86.

TABLE Xo. 377.

Day. April. May. June.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22
23.

24

26.

27.

28.

29.

30.

31.

93-17
93-17
93- 17
93-17
93-17

92-17
91 17
90-171

90-17
90-17

90-17

99-17i
93-17'

90-42
90-67

91-171

92-17:

93-17
94-17
95-17

96-17
97-421

98-42
99-42

98-84|

98-42!
98-42,

98-42!

99-67!
99-17'

98-421

97-17|
96-92!

96-67i

96-34
96-17
96-00
95-81

96-17
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6 GEORGE V, A. 1915

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1887-88.

TABLE No. 379.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1889-90.

TABLE No. 381.

1.

2.

3.

4.

5

6.

7.

8.

9.

10.

11

12

13

14

15

16

17.

18.

19

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Day. April.

87-17
87-17
87-17
87-17
87-42

87-67
87-92
88-17
88-42
88-67

88-67
88-75
88-84
88-92
88-92

88-92
88-92
89-00
89- 17
89-42

89-67
,89-92
90-17
90-67
91-17

91-67
92-17
92-67
93-17
93-67

May.

94
94
94
94
94

94

94
94
94
94

93
93

93

93
93

93

92
92
92
92

92
92
91

91

91

91

91

91

91

91

91

June.

91-50
92-17
92-84
93-50
94-17

94-67
94-92
95-17
95-42
95-67

95-67
95-42
94-92
94-67
94-50

94-50
94-34
93-17
94-00
93-84

93-67
93-50
93-42
93-34
93-25

93-34
93-42
93-42
93-34
93-25

July. I Aug.

93
93
92
92
92

92
92

92

91

91

91

91

91

91

91

91

91

91

91

90

90
90
90
90
90

90
90
90
90
89
89

17

00
92

84

67

50'

25

00
84

89-75
89-67
89-59
89-50
89-42

89-25
89-09
88-92
88-75
88-59

88-42
88-34
88-25
88-17

Sept. ' Oct.

87-50
87-42
87-34
87-17
87-09

87-09
87-00
87-00
86-92
86-92

86-84
86-75
86-67
86-59

88-17



422 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1891-92.

TABLE No. 383.
s—

Day.



OTTAWA RIVER STORAGE 423

SESSIONAL PAPER No. 19a

Elevations above IVI.S.L. of Ottawa River at Lower Grenville, for 1893-94.

TABLE No. 385.

Day.



424 DEPARTME'ST OF PUBLIC WORKS

6 GEORGE V, A. 1915

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1895-96.

TABLE Xo. 387.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

88-17
88-17
88-17
88-17
88-17

88-17
88-17
88-17
90-67
92-17

91-92
91-67
91-42
91-67
91-92

92-17
92-42
92-67
92-84
93-00

93-17
93-42
93-67
93-92
94-17

94-42
94-67
94-92
94-92
94-92

May.

95-00
95-00
95-00
95-00
95-17

95-50
95-50
95-67
95-84
96-00

96-17
96-17
96-00
95-84
95-67

95-42
95-25
95-17
94-92
94-67

94-42
94-17
93-92
93-67
93-42

93-17
93 09
93 00
92-92
92-84
92-84

June.

92-84
92-92
93-00
93-09
93-17

93-17
93-17
93-17
93-09
93-00

92-92
92-84
92-75
92-67
92-59

92-50
92-42
92-34
92-25
92-17

92-00
91-84
91-67
91-42
91-17

90-92
90-67
90-50
90-34
90-17

July.

89-92
89-67
89-42
89- 17

88-92

88-67
88-42
88-17
88-09
88-00

87-92
87-84
87-84
87-75
87-75

87-67
87-67
87-59
87-59
87-50

87-50
87-42
87-42
87-34
87-25

87-17
87-09
87-00
86-92
86-84
86-84

Aug.

86
86
86
86
86

86
86
86
86

86
86
86
86
86

86
86
86
86
86

86
86
86
87
87

87
87
87
87
87
87

Sept.

87-00
86-92
86-84
86-75
86-67

86-59
86-50
86-42
86-34
86-34

86-34
86-34
86-25
86-25
86-25

86-17
86-17
86-17
86-09
86-09

86-00
85-92
85-92
85-84
85-84

85-84
85-75
85-75
85-75
85-75

Oct.

85-67
85-67
85-67
85-67
85-67

85-67
85-67
85-67
85-59
85-59

85-59
85-59
85-50
85-50
85-50

85-50
85-50
85-50
85-50
85-50

85-50
85-50
85-50
85-50
85-42

85-42
85-42
85-42
85-42
85-42
85-42

Nov. Dec.

85



OTTAWA RIVER STORAGE 425

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1897-98.

TABLE No. 389.

Dav.

1



426 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1899-00.

TABLE No. 391.
—g-

Day.



OTTAWA RIVER STORAGE 427

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1901-02.

TABLE No. 393.

Day. April.

88-84
88-84
88-84
89-17
90-17

6



428 DEPARTMENT OF PUBLIC WOPKS

6 GEORGE V, A. 1916

Elevations abo\e M.L.S. of Ottawa River at Lower Grenville, for 1903-04.

TABLE No. 395.

Day.



OTTAWA RITER STORAGE 429

SESSIONAL PAPER No. 19a

Elevations above IM.L.S. of Ottawa River at Lower Grenville, for 1905-06.

TABLE Xo. 397.

11..

12..

13.

14

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. I April. May.

I

June. ' July. Aug. Sept.

96-67
96-67
95-75
94-25
92-92

6 92-921

7 92-03|

8 ' 91-841

9 90-84

10 90-50;

90-50
90-50
90-34
90-25
90-25

90-17
90-09
89-92
89-75
89-59

89-50
89-42
89-25
88-25
88-92

88-75
88-75
88-75
88-84
89-00

89
89
89
90
90

90
91

91

91

92

92

92
93
93
93

93



430 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1907-08.

TABLE No. 399.

Day



OTTAWA RIVER STORAGE 431

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1909-10.

TABLE Xo. 401.

Day.



432 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1911-12.

TABLE No. 403.

Day.



OTTAWA RIVER STORAGE 433

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Grenville, for 1913-14.

TABLE No. 40.5.

Day.



434 OTTAWA RJVER STORAGE

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1870.



OTTAWA RITER STORAGE 435

SESSIONAL PAPER No. 19a

Elevations above INI.S.L. of Ottawa River at Upper Carillon, for 1871-72.

TABLE No. 409.

Day.



436 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1873-74.

TABLE No. 411.

Day.



OTTAWA RITER STORAGE 437

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1875-76.

TABLE No. 413.

Day. April.



438 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L, of Ottawa River at Upper Carillon, for 1877-78.

TABLE No. 415.

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1878-79.

TABLE No. 416.

1



OTTAWA RIVER STORAGE 439

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1879-80.

TABLE Xo. 417.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1.

2.

3.

4

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26
27.

28.

29.

30.

31.

81-70
81-95
81-95
82-20
82-12

82-28
82-20
82-20
82-28
82-20

82-28
82-28
82-45
82-70
83-12

83-20
83-37
83-53
83-70
83-95

84-12
84-45
84-53
84-70
84-95

85-12
85-45
85-95
86-20
86-70

87-20
87-70
88-12
88-28
88-95

89-20
89-45
89-37
89-37
89-45

89-53
89-53
89-62
89-95
90-20

9C-45|
90-95
91 -2S

91-95
92-20

92-12
91-95
91-70
91-45
91-20

90-70
90-37
90-20
89-95
89-45
88-95

88-53
88-28
88-12
87-95
87-70

87-45
87-28
87-12
86-95
86-70

86-53
86-37
86-20
86-12
86-03

85-95
85-87
85-70
85-53
85-45

85-28
85-12
85-03
84-95
84-70

84-53
84-37
84-12
84-03
83-95

83-70
83-53
83-45
83-28
83-20

83-03
82-95
82-8
82-70
82-62

82-53
82-53
82-53
82-62
82-53

82-45
82-37
82-37
82-37
82-37

82-37
82-45
82-45
82-45
82-37

82-37
82-37
82-37
82-37
82-37
82-37

82-12
81-95
81-87
81-70
81-53

81-37
81-28
81-20
81-03
80-95

80-87
80-70
80-62
80-53
80-45

80-45
80-37
80-28
80-20
89-20

80-12
89-12
80-12
80-12
80-12

80-03
80-03
79-95
79-95
79-95
79-87

79-7Si
79-78,

79-78!
79-701
79-70-

79-701

79-701
79-701

79-621
79-62'

79-62
79-62
79-62:

79-62!

79-70.

79-78:

79-871

79-95,
79-95'

80-03

80-03
80 -C3
80-03
80-03'

80-03

79-95
79-95
79-95
79-87
79-87

79-8
79-78
79-78
79-70
79-70

79-02
79-53
79 -.53

79-53
79-53

79-45
79-45
79-45
79-45
79-45

79-37
79-37
79-37
79-37
79-28

79-28
79-20
79-20
79-20
79-20

79-12
79-03
79-03
78-95
78-95
78-95

78-87
78-78
78-70
78-62
78-62

78-62
78-62
78-62
78-62
78-62

78-62
78-62
78-62
78-62
78-78

78-95
79 03
79-12
79-20
79-28

79-20
79-20
79-20
79-12
79-12

79-20
79-20
79-37
79-53
79-70

79-78
79-87
79-95
79-87
79-95

80-12
80-28
80-45
80-70
80-95

81-20
81-45
81-28
81-45
81-70

81-78
81-87
82-12
82-45
82-70

82-70
82-78
83-03
83-20
83-28

83-20
83-12
83-20
83-12
83-28
83-70

81-95
82-20
82-45
82-28
82-12

81-70
81-28
81-70
81-45
80-95

80-70
80-78
80-45
80-37
80-28

80-45
80-70
80-87
80-53
80-70

80-95
80-70
80-45
80-70
80-95

80-70
80-45
80-45
80-28

80-20
80-12
80-28
80-37
80-45

80-70
80-95
81-20
81-28
81-53

81-70
81-87
81-70
81-53
81-37

81-45
81-20
80-95
80-70
80-45

80-45
80-53
80-45
80-45
80-28

80-20
80-12
79-95
79-95
79-95
79-95

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1880-81.

table No 418.

1



440 DEPARTMEyi OF PUBLIC WORKS

6 GEORGE V. A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1881-82.

TABLE No. 419

Day.



OTTAWA RIVER STORAGE 441

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1883-84.

TABLE No. 421.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

?1.

22

23.

24.

Day. April.

26.

27.

28.

29.

30.

31.

85-00
84-83
84-67
84-50
84-58

84-50
84-75
84-67
84-00
85 00

85-25
85-50
87-50
88-50
88-92

89-50
90-00
90-25
90-33
90-42

90-50
90-50
90-25
90-17
90-08

9008
90-00
90-00
89-83
89-58

May.

88
88
88
88
88

89
89
89
89
89

89
89
89
90
90

90
90
90
90
90

90
90
90
90
90

91

91

91

91

91

91

June. Julv.

92
67
58
67
75

OOl

oo:

00 i

25
i

25

1

25'

42
75

00
25

42
33
33
25
08

08
17

42

67

75

00
17

17

17

17

17

91

91

91

91

91

91

91

90
90

90

90
90

90
90
90

90
90
90
90
90

90
90
90

90
90

9G
90
90
90
90

90-42
90-58
90-67
90-67
90-58

90-50
90-42
90-25
90-08
89-83

89-67
89-50
89-33
8917
89-00

89-00
89-08
89-08
89-08
89-17

89-08
89-00
88-83
88-75
88-67

88-58
88-50
88-33
88-17
88-00
87-92

Aug. Sept. Oct.

87
87
87
87
87

87
86
86
86
86

86
86
86
86
86

86
85
85
85
85

85
85
85
85
85

85
85
85
85
85
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
85

85
85
85
85
85

85
84
84
84
84
84

Nov. Dec. ' Jan. Feb. March.

85
85
85
85
86

86
86
86
86
86

86
87
87
87
87

87
87
87
87
87

87
87
87
88
88

88
88
88
89

89
89
89
89
88

88
88
88
88
88

88
88
88
88

88
88
88
88
88

89
89
89
89
89

89
89
89
89
89
89

89
89
89
89
90

90
90
89
89
88

88
87
87
87

87
87
86
86

87
87
86
86
87

87
87
86
86
86
86

25



442 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1885-86.

TABLE No. 423.

Day.



OTTAWA RIVER STORAGE 443

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1887-88.

TABLE Xo. 425.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.
31.

Day. I
April.

93-3.3



444 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1889-90.



OTTAWA R.IYER STORAGE 445

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1891-92.

TABLE No. 429.

Day.



446 'DEPARTME^^T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1893-94.

TABLE No. 431.

Day.



OTTAWA RIVER STORAGE 447

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1895-96.

TABLE Xo. 433.

Dav. April. May.

1



448 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1913

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1897-98.

TABLE No. 4.35.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26
27.

28.

29.

30.

31.

Day.

1.

2

3

i.

5.

6.

7.

8.

9.

10.

11..

12..

13..

14..

15..

April.

87-42
87-67
88-00
88-25
88-50

88-75
88-83
89-00
89-00
89-00

89-00
89-00
88-50
88-50
88-50

88-67
88-67
89-00
89-00
89-00

89-00
89-25
89-50
89-67
90-00

91-00
92-50
93-25
93-83
94-75

May.

94-83
94-83
95-00
95-25
95-17

95 00
95-00
95-00
94-83
94-75

94-75
94-58
94-50
94-50
94-33

94-00
94-00
94-00
94-00
93-83

93-83
94-08
94-17
94-33
94-50

94-50
94-33
94-33
94-33
94-00
93-75

June.

93-50
93-25
93-00
93-00
92-83

92-75
92-75
92-58
92-50
92-33

92-17
92-00
92-00
92-00
91-83

91-83
91-67
91-42
91-25
91-08

91-08
91-00
90-83
90-42
90-25

90-25
90-00
90-00
90-00
89-83

July.

89-83
89-58
89-42
89-25
89-00

88-83
88-83
88-83
88-67
88-50

88-42
88-25
88-25
88-25
88-08

88-00
87-83
87-83
87-83
87-67

87-50
87-50
87-33
87-33
87-25

87-25
87-17
87-17
87-17
87-17
87-17

Aug. Sept.

87-17



OTTAWA RIVER STORAGE 449

SESSIONAL PAPER No. 19a

Elevations above AI.S.L. of Ottawa River at Upper Carillon, for 1899-1900.

TABLE Xo. 437

Day. April.

1



450 DEPARTME77T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1901-02.

TABLE No. 439.

Day.



OTTAWA RIVER STORAGE 451

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1903-04.

TABLE No. 241.

Dav April.

1

2

3

4
5

6
7

8
9

10

11

12

13

14,

15

16
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

90-58
90-50
90-42
90-50
90-50

90-42
90-50
90-83
90-92
90-75

90-58
90-42
90-33
90-00
90-00

90-08
90-33
90-25
90-25
90-17

90-17
90-25
90-17
90-17
90-08

90-00
89-92
89-83
89-67
89-58

May.

89-50
89-50
89-50
89-83
90-08

90-42
90-67
90-67
90-75
90-92

90-92
90-92
91-00
91-00
91-08

91-00
91-08
91-00
91-00
90-92

90-83
90-67
90-58
90-50
90-25

99-08
90-00
89-92
89-75
89-67
89-58

June.

89-50
89-42
89-33
89-17
89-00

88-92
88-83
88-83
88-75
88-58

88-50
88-50
88-58
88-75
88-83

88 92
89-00
89-00
89-08
89-17

89-08
89-00
89-08
89- 17

89-42

89-58
89-58
89-50
89-42
89-33

July.

89-50
90-58
90-42
90-08
89-75

89-6'

89-58
89-33
89-17
89-00

88-67
88-4:

88 -2a
88-08
87-92

87 67
87-58
87-50
87-50
87-42

87-42
87-33
87-33
87-25
87-33

87-42
87-42
87-33
87-25
87-25
87-17

Aug.

87-17
87-08
86-92
86-67
86-67

86-58
86-58
86-50
86-50
86-58

86-58
86-67
86-67
86-67
86-75

86-75
86-75
86-75
86-83
86-83

86-83
86-75
86-58
86-42
86-25

86-25
86-08
86-00
86-00
86-01
85-92

Sept.

86-17
86-00
86-00
85-92
85-75

85-67
85-67
85-58
85-58
85-58

85-50
85-50
85-50
85-50
85-50

85-6
85 -7o
85-92
85-92
86-00

86-00
86-42
86-42
86-50
86-50

86-50
86-50
86-42
86-42
86-42

Oct.

86-42
86-42
86-17
86-17
86-08

86-08
86-33
86-42
86 -.50

86-75

86-92
87-42
87-42
87-42
87-50

87-42
87-42
87-42
87-50
87-50

87-42
87-42
87-25
87-25
87-08

87-08
87-00
87-00
86-83
86-83
86-75

Nov.

86
86
86
86
86

86
86
86
86

86
86
86
86

86
85
85

85
85
85
85
85

85
85
85
85
85

Dec.

85-58
85-42
85-42
85-42
85-33

85-25
85-25
85-25
85-83
85-83

86-08
86-50
86-83
88-00
88-83

86-83
87-83
87-25
87-75
87-75

87-50
87-50
88-08
87-83
87-67

86-17
86-75
86-50
86-00
85-83
85-67

Jan.

85-67
85
85
85
85

85
85
85

85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85
85

Feb.

85
85
85
85
85

85
85
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84

84
85
85

85
85
85
85

March.

85-25
85
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

84
84
84
84
84

85
85
86
87
87
87

00
92
67

50

50
33
58
58
67

67
75
75

58
58

83

83

83

75

67

67
83

83

83
83

42
83

33

08
08
42

Elevations above IM.S.L, of Ottawa River at Upper Carillon, for 1904-05.

table No. 442.

1

2

3

4

5

6

7

8
9

10

11

12

13

14

15

16

17
18-

19

20

21

22
23
24
25

26

27
28
29
30
31

88
89
89

90
90
90
91

92

92
92
92
91

91

91

91

90
90
90

90
89
89
89
89

90
90
90
90
91

92-50
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Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1905-06.

TABLE No. 443.

Day. •
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Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1907-08.

TABLE No. 44%

Day. April. May.

1.

2.

3.

4.

5.

6

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17

18.

19

20

21
22
23
24
25

26
27
28
29
30
31

90-58
90-67
90-50
89-92
89-50

89-17
88-92
88-50
88-17
88-00

87-83
87-50
87-50
88-00
88-17

88-17
88-17
88-17
88-08
88-08

87-75
87-58
87-58
87-58
87-67

87-67
87-75
87-75
87-75
87-25

June.

89-67
90-25
90-83
90-83
90-50

90-58
90-58
90-58
90-25
90-25

90-17
90-00
90-17
90-08
90-08

9017
90-50
90-67
91-25
91-50

91-67
92-00
92-08
92-17
92-50

92-42
91-83
91-75
92-00
91-92
91-75

91-67
91-50
91-50
91-42
91-42

91-50
91-58
91-50
91-33
91-42

91-33
91-33
91-42
91-25
91-25

91-17
91-17
90-83
90-75
90-58

90-33
90-25
90-17
90-08
89-92

89-75
89-75
89-67
89-67
89-58

July.

89-75
89-67
89-67
89-67
89-50

89-42
89-33
89-25
89-25
89-17

89-00
88-75
88-58
88-50
88-50

88-25
88-25
88-17
88-00
87-83

87-67
87-67
87-67
87-58
87-58

87-33
87-50
87-33
87-33
87-33
87-17

Aug. Sept.

87-17
87-17
87-25
87-17
87-25

87-25
87-25
87-17
87-00
86-75

86-75
86-58
86-50
86-33
86-33

86-25
86-25
86-17
86-08
86-00

86-00
85-92
85-83
85-67
85-58

85-58
85-58
85-50
85-50
85-50
85-42

Oct.

85-33
85-17
85-25
85-42
85-33

85-50
85-33
85-25
85-17
85-25

85-25
85-33
85-42
85-50
85-50

85-50
85-58
85-6
85-75
85-92

86-00
86-00
86-17
86-25
86-33

86-42
86-331

86-33!
86-33!

86-501

Nov.

86-58
86-58
86-50
86-58
86-50

86-42
86-33
86-33
86-17
86-00

85-92
85-92
86-08
86-25
86-33

86-50
86-67
86-83
86-83
86-75

86-75,
86-67
86-67
86-67
86-58

86-58
86-42
86-42
86-58
86-58
86-42

Dec.

86-42
86-33

86-33|
86-17
86-33

86-50
87-00
87-42
87-58
88-42

88-67
88-67
88-58
88-42
88-25

88-17
87-92
87-75
87-58
87-17

87-25
87-25
87-25
87-17
87-17

87-17
87-1
87-08
87-00
87-00

Jan.

86-83
86-83
86-83
86-92
86-67

86-83
86-83
86-83
86-67
86-50

87-00
87-25
87-50
88-50
89-83

89-67
88-83
88-50
89-00
89-17

89-17
89-83
89-67
89-83
89-83

89-92
90-00
90-17
90-17
90-00
90-50

Feb. March.

89-00
88-17
87-00
87-50
87-50

87-83
87-83
88-83
88-50
88-50

88-75
88-00
89-25
89-42
89-83

89-42
89-00
89-00
89-17
89-17

89-75
90-00
90-50
90-75
89-00

88-50
89-08
89-50
89-50
89-00
89-00

89-50
89-67
88-00
88-00
87-83

87-83
88-00
88-50
89-83
90-67

90-83
90-00
90-67
90-33
90-50

90-50
89-17
89-00
88-50
88-50

88-17
88-17
88-17
88-00
87-92

87-92
87-83
87-83
87-83

87-33
87-50
87-67
87-00
87-00

87-17
87-33
87-50
87-50
87-42

87-42
86-00
86-17
86-33
86-50

86-33
86-33
86-17
87-00
87-25

87-25
87-33
86-83
86-83
86-83

86-83
86-75
87-00
87-50
87-67
87-83

Elevations above M.S.L. of Ott iwa River at Upp >r Carillon, for 1908-90

TABLE No. 446

1
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Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1909-10.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1911-12.

TABLE No. 449

Day.
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Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1913-14.

TABLE No. 451.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

90-54
90-87
90-75
90-58
90-83

91-00
90-95
90-92
90-83
90-75

90-75
90-67
90-58
90-50
90-46

90-33
90-33
90-33
90-50
90-62

90-67
90-58
90-50
90-50
90-50

90-50
90-58
90-79
90-87
91-12

May.

91

91

91

92
92

92
92

92

92

92

91

91

91

91

91

90
90
90
90

90

89
89
89
89
89

89
89
89
89
89
89

June.

88

88

87

87
87
87
87
87

87
87
87
87
87

87
87
87
87
86

86
86
86

July.

86
86
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85

85
85
85
85
85
85

Aug.

84
84

84

84
84

84

84
84
84

84
84
84
84
84

84

84
84
84
84

84

84

84
84
84

84
84
84
84
84
84

Sept.

84
84

84

84
84

84

84

84
84

84

84
84
84
84
84

84
84
84

84
84

84

84

84

84
84

84

84
84
84
85

Oct.

85
85
85
85

85

85
85
85
85
85

84
84
84

84
84

84
84
84

85
85

85
85
86
86
86

86
86
86
87
87
87

Nov.

86
86
86
86
86

86
86
86
86
86

86
86
86
86
87

87
87
87
87

87

87
87
87
87

87

87
87
87
87
87

Dec.

87-92
87
87
87
87

87
87

87

87
87

87
87

87

87

87

87
87
87
86
86

86
86
86
86
86

86
86

86

Jan.

86
86
86
86
86

86
87
87

87
87

87
87
88
88

89
89
89

90
90
90
90
90

90
90
90
90
90
90

Feb.

90
90
90

89
89

89
89
89
90
90

90
89
89
88
88

87

March.

87
87

87

87

87

87

87

86
86
86

86
86
85
85
85

85
85
85
85
86

86
86
85
85
85

85
85
86
86
87
87

58
42
21

29
54

37

50
08
00
42

54
75
83
71

67

58
58
50
75
33

92
50
71

67
62

46
42
54
83
17

58

Elevations above M.S.L. of Ottawa River at Upper Carillon, for 1914-15.

table No. 452.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

II.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

87-50
87-50
87-62
87-58
87-54

87-37
87-08
86-83
86-79
86-37

86-25
86-17
86-25
86-12
86-00

86-00
86-00
86-25
86-58
86-92

87-08
87-54
87-67
87-67
87-50

87-75
88-38
88-50
88-58
89-08

89-08
89-17
89-25
89-25
89-25

89-33
89-37
89-50
89-54
89-67

89-62
89-58
89-58
89-58
89-50

89-42
89-42
89-25
89-00
88-92

88-75
88-46
88-42
88-25
88-08

88-00
87-87
87-83
87-83
87-75
87-54

87
87
87
87
87

87
87
87
87
87

87
86
86
86
86

86
86
86
86
86

86
86
87

86
86
86
86

86-71
86-67
86-67
86-67
86-71

86-67
86-58
86-58
86-54
86-46

86-33
86-33
86-25
86-17
86-08

85-96
85-83
85-75
85-75
85-75

85-67
85-67
85-58
85-42
85-42

85-42
85-33
85-29
86-25
85-25
85-08

85-00
85-00
84-96
84-87
84-83

84-83
84-75
84-58
84-46
84-46

84-50
84-50
84-50
84-50
84-50

84-50
84-42
84-33
84-25
84-25

84-25
84-25
84-21
84-17
84-17

84-17
84-12
84 08
84-00
84-00
83-96

83-71
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1870.

TABLE No. 453.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1871-72.

TABLE No. 455.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1873-74.

TABLE No. 457.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1875-76.

TABLE No. 459.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1877-78.

TABLE No. 461.

Day. April. May

1
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1879-80.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1881-82.

TABLE No. 465.

Day. April.

1
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1883-84.

TABLE No. 467.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1885-86.

T.ABLE Xo. 469.

• Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1887-88.
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Elevations above ]M.S.L. of Ottawa River at Lower Carillon, for 1889-1890.

TABLE No. 473.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April

.

71-62
71-62
71-62
71-62
71-70

71-78
71-95
72-12
72-28
72-53

72-70
72-87
72-87
72-87
72-78

72-70
72-62
72-70
72-95
73-20

73-45
73-53
73-62
73-87
74-12

74-62
74-87
75-12
75-62
76-03

May.

76

76

76

76
76

76

76

76

76
76

76
75
75
75
75

75
75

75

74
74

74

74

74

74
74

74
74

73

73

73

73

June.

74

74

75

75

76

76
76
77

77
77
76
76
76

76
76
76
76
76

75

75
75

75

75

75
75
75

75

75

July.

10

75

75

75

75

74
74
74
74
74

74
74

74

74
74

74
74
74
74

73

73
73

73

73

73

73

73

73

73

73
73

Aug. Sept.

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

70
70
70
70
70

70

70

70
70

70

70

70
70
70
70

Oct. Nov

70

70

70

70

70

70
70
70
70

70

70
70
70
70
70

70
70
70

70

70

70

70
70

70

70

70
70
70
70
70
70

Dec.

70-28
70-20
70-20
70- 12

70-03

69-95
69-95
69-87
69-70
69-62

69-53
69-45
69-37
69-37
69-37

69-45
69-45
69-45
69-45
69-53

69-62
69-70
69-87
70-03
70-12

70-28
70-45
70-62
70-78
70-95

Jan.

72

72

72
72
73

72
73
73

73

73

73
73
73
72
73

73

73
73
73
73

73
73
73
73
73

73
73
72
72
72
72

Feb.

73
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1891-92.

TABLE No. 475.

Day.

1
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1893-94.

TABLE No. 477.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1895-96.

TABLE No. 479.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1897-98.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1899- 1900.

TABLE No. 483.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1901-02.

TABLE No. 485.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1903-04.

TABLE No. 487.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1905-06.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1907-08.

TABLE No. 491.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1909-10.
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Elevations above M.S.L. of Ottawa River at Lower Carillon, for 1911-12.

TABLE No. 49o.

Day.
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Elevatioxs above M.S.L. of Ottawa River at Lower Carillon, for 1913-14.

TABLE Xo. 497.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1870.

TABLE No. 499

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1871-72.

TABLE Xo. 501.

1

2

3.

4.

6.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April May.

70-90
70-99
70-99
71-07
71-15

71-32
71-49
71-65
71-82
71-99

72- 15
72-32
72-49
72-57
72-65

72-74
72-82
72-82
72-90
72-

73-15
73-40
73-65
73-90
74-15

74-32
74-49
74-65
74-82
74-99

75-07
75-32
75-57
75-82
76-07

76-24
76-32
76-40
76-49
76-49

76-40
76-32
76-24
76-15
76-07

75.-99

75-82
75-74
75-57
75-49

75-32
75-15
74-99
74-82
74-65

74-57
74-40
74-32
74-24
74- 15
74-07

June. , July. Aug.

73-99
73-82
73-90
73-74
73-57

73-40
73-32
73-24
73-15
73-07

72-99
72-90
72-82
72-74
72-65

72-65
72-65
72-57
72-49
72-40

72-40
72-32
72-24
72-24
72-15

72-07
71-99
71-82
71-74
71-65

71-57
71-49
71-40
71-32
71-15

71-07
70-99
70-99
70-90
70-90

70-90
70-82
70-82
70-82
70-74

70-74
70-65
70-65
70-57
70-57

70-49
70-49
70-49
70-40
70-40

70-40
70-32
70-32
70-32
70-24
70-24

70-24
70-15
70- 15
70-15
70-07

70-07
70-07
69-99
69-99
69-90

69-90
69-82
69-74
69-65
69-57

69-57
69-49
69-40
69-32
68-32

69-24
69-24
69-15
69-15
69-07

69-07
68-99
68-99
68-90
68-90
68-82

Sept.

68-82
68-82
68-74
68-74
68-65

68-65
68-57
68-49
68-49
68-40

68-40
68-32
68-32
68-24
68-24

68-24
68-15
68-15
68-15
68-07

68-07
68-07
68-07
68-07
67-99

67-99
67-99
67-99
68-07
63-07

Oct.

67-99
67-99
67-90
67-99
67-99

68-07
68-07
68-15
68-15
68-24

68-24
68-32
68-32
68-32
68-40

68-40
68-40
68-49
68-49
68-49

68-57
68-57
68-57
68-65
68-65

68-65
68-74
68-74
68-74
68-82
68-82

Nov.

68-82
68-82
68-82
68-82
68-82

68-82
68-82
68-82
68-82
68-82

68-82
68-82
68-90
68-90
68-99

69-07
69-15
69-24
69-24
69-32

69-40
69-40
69-49
69-40
69-32

69-24
69-15
69-07
68-99
68-90

Dec.

68-82
68-82
68-82
68-74
68-74

68-74
68-65
68-65
68-65
68-65

68-65
68-57
68-57
68-57
68-57

68-57
68-57
68-57
68-57
68-57

68-57
68-57
68-57
68-65
68-65

68-65
68-65
68-65
68-65
68-65
68-65

Jan.

68-65
68-65
68-65
68-65
68-65

68-65
68-65
68-65
68-65
68-65

68-65
68-65
68-65
68-65
68-65

68-65
68-65
68-65
68-65
68-65

68-65
68-65
68-65
68-65
68-65

68-65
68-65
68-65
68-65
68-65
68-65

Feb. March.

68-65
68-65,
68-65|
68-65
68-74

68-74
68-74
68-82
68-82
68-90

68-90
68-90
68-82
68-82
68-82

68-74
68-74
68-74
68-65
68-65

68-74
68-74
68-74
68-82
68-90

69-07
69-15
69-32
69-49

69-57
69-57
69-57
69-65
69-74

69-90
70-07
70-0?

70-07
70-24

70-40
70-57
70-57
70-57
70-40

70-40
70-32
70-32
70-24
70-24

70-15
70-15
70- 15
70-07
70-07

70-07
69-99
69-99
69-99
69-99
69-99

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1872-73.

TABLE Xo. 502.

1

2

3

4
5

6

7

8
9

10

11

12

13

14

15

16
17

18
19

20

21

22
23
24
25

26
27
28
29
30
31

69-99
70-07
70-07
70-07
70-15

70- lo
70-24
70-24
70-24
70-32

70-32
70-40
70-57
70-74
70-90

71-07
71-24
71-15
71-07
70-99

71 07
71-15
71-24
71-32
71-49

71-57
71-74
71-82
71-99
72-07

72-15
72-24
72-57
72-82
72-99

73-15
73-40
73-65
73-82
74-07

74-24
74-40
74-65
74-90
75-07

75-24
75-40
75-57
75-49
75-40

75-32
75-24
75-15
75-07
74-99

74-90
74-82
74-82
74-74
74-74
74-74

74-74
74-65
74-65
74-57
74-49

74-40
74-32
74-24
74-15
74-07

73-99
73-82
73-74
73-65
73-40

73-40
73-32
73-24
72-99
72-82

72-65
72-49
72-24
72-07
71-90

71-74
71-57
71-49
71-32
71-15

71-07
70-99
70-90
70-82
70-82

70-74
70-74
70-65
70-65
70-65

70-57
70-57
70-49
70-49
70-49

70-40
70-40
70-40
70-32
70-32

70-32
70-24
70-24
70-24
70- 15

70-15
70-15
70-15
70-07
70-07
70-07

70-07
70-07
70-07
70-07
70-07

69-90
69-90
69-90
69-8?
69-74

69-65
69-57
69-49
69-40
69-40

69-32
69-32
69-32
69-24
69-24

69-24
69-24
69-32
69-40
69-57

69-57
69-49
69-321

69-24
69-24
69-24

69-24
69-15
69-15
69-15
69-07

69-07
69-15
69-15
69-24
69-24

69-32
69-32
69-40
69-40
69-49

69-49
69-57
69-74
69-90
70-07

70-24
70-32
70 -.32

70-32
70-32

70-32
70-32
70 -.32

70-32
70-32

70-24
70-24
70-15
70-15
70-24

70-32
70-49
70-65
70-90
70-99

70-99
70-90
70-90
70-82
70-82:

70-74
70-74
70-65
70-65
70-74

70-82
70-82
70-90
70-90
70-99

70-99
70-90
70-90
70-90
70-82
70-82

70-82
70-82
70-82
70-82
70-82

70-82
70-74
70-74
70-74
70-74

70-65
70-65
70-65
70-65
70-65

70-65
70-65
70-65
70-65
70-65

70-57
70-57
70-65
70-74
70-82

70-90
70-90
70-99
70-99
71-07
71-07

70-99
70-90
70-82
70-74
70-65

70-65
70-65
70-57
70-57
70-57

70-57
70-57
70-57
70-57
70-49

70-49
70-49
70-49
70-49
70-49

70-49
70-49
70-40
70-40
70-40

70-40
70-40
70-40
70-40
70-40
70-40

70-40
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1873-74.

TABLE No. 503.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1875-76.

TABLE No. 505.

Day. April.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

May.

72-99
72-82
72.65
73-74
73-99

73-90
74-24
74-57
74-74
74-90

75-65
75-99
76-49
76-90
77-32

77-65
78-07
78-40
78-57
78-74

78-74
78-65
78-40
78-24
78-15

78-07
77-90
77-74
77-74
77-49
77-32

June. July.

76-901
76-74!
76-57'

75-24
76-07

75-90
75-65
75-40
75-24
75-07

74-82
74-65
74-40
74-40
74-15

73-90
73-90
73-82
73-82
73-57

73-49
73-32
73-24
73-07

73 07

72-90
72-99
72-90
72-90
72-90

Aug.

72-90
72-74
72-65
72-57

72-49

72-40
72-40
72-40
72-32
72-24

72-15
72-07
71-90
71-82
71-82

71-82
71-821
71-741

71-65
71-65

71-57
71-49
71-49
71-49
71-49

71-57
71-49
71-49
71-57
71-65
71-57

Sept.

71-57
71-451

71-40
71-32'

71-15

70-99
7107
70-99
70-90
70-90

70-82
70-74
70-74
70-82
70-82

70-74
70-99
71-24

71-24i
71-24

71-24
71-241

71-15'

71-15:

7107

71-07
70-99
70-99
70-90
70-82
70-74

Oct. Nov. Dec.

70-65
70-57
70-49
70-40
70-40

70-40
70-32
70-24
70-24
70-32

70-32
70-24
70-24
70-24
70-24

70-24
70-49

70-40i
70-321

70-32;

70-32
70-24
70-24
70- 15
70-07

69-99
69-99
69-99
69-82;

69-90

69-90
69-90[

69-90i
69-99
70 07

70-07
70-24
70-07
70-07
70-07

70-15
70- 15
70-15
70-24
70-24

70-40t
70-40
70-40'

70-49
70-491

70-40
70-49
70-49
70-49
70-49

70-24
70-49
79-49
70-49
70-49
70-65

70-65
70-65
70-65
70-65
70-65

70-74
70-74
70-82
70-82
70-90

I

70-99;
70-821
70-82

70-82,
70-741

70-74'

70-99
70-90!

70-99:

70-651
t

70-74^

70-65'

70-57!

70-571

70-57:

70-57|

70-57|
70-57,

70-57
70-65

Jan.

70. 90
70-65
70-65
70-65

70-57

70-57
70-57
70-57
70-57
70-49

70-40
70-40
70-40
70-32
70-24

70-32
70-57
70-49
70-40
70-49

I

70-57|

70-651

70-401

70-32
70-321

70-40
7O-49I

70-40
70-32
70-32
70-32

Feb.

70-15

70-241

70-32;

70-57
70-74

70-74
70-74
70-74
70-82
70-74

70-90
71-49
71-57
71-49
71-40

71-24
71-15
71-15'

71 15

71-32!

71-32
71-32
71-32
71-40

71-49i
i

71-401
71-40'

71-49,

71-49
71-40
71-32

71-32
71-32
71-32
71-32
71-49

71-65
71-57
71-40
71-32
71-49

71-57
71-49
71-57
71-65
71-82

71-65
71-65
71.65
71-65
71-74

March.

•4

65
71-741

71-82:

71-99,

72-33
72-49
72-49
72-32

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

72
72

72

72

72

72

3T
32-

32
32-

49

65
57
40
32
49

57
49
57
65-

82.

65
65
65
65
74

74
65
74=

82
99^

32:

49
49
32
24
15

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1876-77.

TABLE Xo. 506.

1
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1877-78.

TABLE No. 507.

Day.
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Elevations above ^I.S.L. of Ottawa River at Upper Ste. Anne, for 1879-80.

TABLE No. 509.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1881-82.

TABLE No. 511.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1883-84.

TABLE No. 513.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1885-86.

TABLE No. 515.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25..

26.

27.

28.

29.

30.

31.

71-65
71-65
71-74
71-82
71-90

71-90
71-90
71-65
71-65
71-74

71-74
71-82
71-90
71-90

71-99

72-07
72-49
72-90
72-90
74-49

75-07
75-82
76-40
76-99
77-07

77-32
77-57
77-82
78-07
78-24

78-40
77-90
77-24
76-74
76-49

76-24
76-07
76-15
76-15
76-40

76-65
76-99
76-99
77-07
77-15

77-07
77-07
77-07
77-07
77-07

77-07
77-07
77-07
77-07
76-99

76-99
76-90
76-82
76-74
76-57
76-40

76-40
76-49
76-57
74-49
76-40

76-32
76-24
76-07
75-90
75-65

75-5

75-32
75-15
74-99
74-90

74-74
74-65
74-57
74-49
74-40

74-40
74-49
74-57
74-57
74-57

74-57
74-57
74-57
74-57
74-57

74-49
74-40
74-40
74-24
74-07

74-07
73-90
73-90
73-99
74-0

73-99
73-90
73-82
73-82
73-82

73-82
73-74
73-74
73-74
73-74

73-65
73-65
73-40
73-32
73-24

73-15
73-07
72-99
72-90
72-82
72-74

72-65
72 -.57

72-49
72-40
72-40

72-40

72-24
72-24

72-15
72-07

72-07
71-99
71-99
71-90
71-90

71-82
71-74
71-74
71-65
71-57

71-57
71-49
71-49
71-49
71-40

71-40
71-32
71-24
71-15
71-07
71-07

71-07
71-07
71-07
71-07

70-99

70-99
70-90
70-82
70-82

70-82

70-82
70-82
70-82
70-82
70-82

70-82
70-82
70-82
70-74
70-74

70-74
70-74
70-82
70-82
70-82

70-82
70-74
70-74
70-74
70-74

70-74
70-74
70-74
70-74

70-65

70-65
70-57
70-57
70-49
70-49

70-40
70-40
70-32
70-32
70-40

70-40
70-49
70-49
70-65
70-82

70-99
71-15
71-15
71-15
71-07

70-99
70-99
70-99
70-99
70-99
70-99

70-99
70-99
70-99
70-99
70-

71-07
71-15
71-24
71-40
71-65

71-82
71-82
71-82
71-82
71-90

71-90
71-90
71-90
71-90
71-99

71-99
72-07
72-07
71-99
71-99

71-90
71-82
71-74
71-57
71-49

71-40
71-32
71-57
71-32
71-32

71-40
71-57
71-74
71-90
71-82

71-65
71-57
71-57
71-57
71-49

71-49
71-57
71-57
71-65

71-65

71-65
71-82
71-99
71-99
72-07

72-15
72-15
72-15
72-15
72-07
71 -90!

71-07
71-07
71-0'

71-0'

71-5'

73-07
73-40
73-57
73-65
73-49

73-24
73-24
73-24
73-24
73- 15

73-15
73- 15

72-99
72-99
72-90
73-07
73-24

73-24
73-15
72-99,

72-82
72-65
72-57

72-57
72-57
72-57
72-57
72-57

72-65
72-65
72-82
72-90
72-57

72-15
72-24
72-07
72-07
72-15

72-40
72-24
72-32
72-24
72-32

72-32
72-24
72-40
72-32
72-32

72-49
72-65
72-99

73-32
73-74
74-07
74 15
73-90

73-57
73-24
72-90
72-74
72-65

72-49
72-49
72-49
72-07
71-90

71-82
71-82
71-82
71-57
71-57

71-57
71-57
71-57
71-57
71-57

71-57
71-57
71-57
71-57
71-57
71-57

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1886-87.

TABLE No. 516.

1.

2.

3.

4

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

71-74
72-74
73-90
74-15
74-07

74-24
73-82
73-65
72-65
73-49

73-65
73-82
73-90
74-49
75-07

75-40
74-90
75-49
76-74
77-40

77-49
77-74
78-07
78-24
78-24

78-32
78-24

78-24
78-15
78-15

78-07
77-99
77-90
77-82
77-65

77-49
77-32
77-15
76-99
76-90

76-74
76-57
76-40
76-24
76-07

75-90
75-74
75-5
75-49
75-40

75-24
75- 15

75-07
74-99
74-90

74-82
74-74
74-65
74-49
74-40
74-32

74-40
74-32
74-07
73-90
73-90

73-82
73-74
73-65
73-57
73-57

73-57
73-57
73-57
73-57
73-57

73-57
73-49
73-49
73-49
73-40

73-32
73-32
73-24
74-24
74-24

74-15
74-15
74-15
74-07
74-07

72-99
72-90
72-90
72-90
72-90

72-74
72-57
72-49
72-40
72-40

72-32
72-32
72-24
72-15
72-07

72-07
72-07
72-07
72-07
72-0

72-07
72-07
72-07
72-15
72-15

72-15
72-15
72-15
72-15
72-07
72-07

72-07
72-07
71-99
71-99
71-90

71-90
71-82
71-74
71-57
71-5

71-57
71-49
71-49
71-40
71-40

71-32
71-24
71-15
71-15
71-07

71-07
70-99
70-99
70-99
70-82

70-82
70-74
70-74
70-57

70-49
70-40

70-49
70-57
70-65
70-74
70-74

70-74
70-74
70-82
70-82
70-82

70-82
70-74
70-74
70-74
70-5

70-49
70-49
70-49
70-49
70-40

70-40
70-40
70-40
70-49
70-49

70-49
70-40
70-40
70-571

70-74]

70-82
70-82
70-82
70-90
70-99

70-99
71-07
71-07
71-07
71-07

71-07
71-0
71 -OV

71-07
71-0

71-07
71-07
71-07
70-99
70-99

70-99
71-07
71-07
71-24

71-32

71-32
71-32
71-40
71-40
71-40
71-40

71-40
71-40
71-40
71-40
71-32

71-32
71-32
71-32
71-24
71-07

70-99
70-9(1

70-90
70-90
70-90

70-90
70-90
70-99
71-07
71-15

71-15

71 15

71-15
71-24
71-24

71-24

71-24
71-15
71-15
71-15

71-24
70-90
71-0
71-24
71-32

71-3
71-15
71-15
71-07
71-07

70-90
70-82
70-74
70-74
70-74

70-74
70-74
70-74
70-74
70-74

70-74
70-74
70-65
70-74
70-74

70-74
70-74
70-49
70-57
70-74
70-74

70-74
70-74
70-74
70-65
70-57

70-5
70-65
70-57
70-57
70-57

70-57
70-57
70-74
70-90
71-07

71-24
71-57
71-90
71-82
71-82

71-65
71-57
71-57
71-5
71-57

71-74
71-74
71-74
71-82
71-90
71-82

71-82
72-07
72-40
72-74
72-90

72-82
72-74
72-90
73-07
73-24

73-40

73-57
73-49
73-40
73-40

73-57
73-24
72-99
72-82
72-57

72-24
72-15
72-07
71-99
71-99

71-99
71-90
71-90

71-99
72-24
72-24
72-24
72-07

72-24
72-49
72-32
72-32
72-07

71-90
71-74
72-49
72-49
72-40

71-32
71-32
71-24
71-24
71-24

71-24
71-24
71-24
71-24
71-24

71-24
71-24
71-24
71-24
71-24
71-24
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1887-88.

TABLE Xo. 517.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1889-90.

TABLE No. 519.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1891-92.

TABLE No. 521.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May. June.

74-32
74-40
74-32
74-15
73-90

73-82
73-57
73-40
73-32
73-32

73-32
73-5
73-90
73-99
74-24

74-32
74-40
74-57
74-90
75-24

75-5'

75-74
75-99
76-32
76-57

76-82
76-99
77-07
77-15
77-24

77-24
77-24
77-24
77-24
77-24

77-15
77-15
77-15
77-07
77-07

76-99
76-90
76^82
76-57
76-49

76-40
76-32
76-24
76-0
75-99

75-90
75-90
75-74
75-57
75-40

75-24
75-15
74-99
74-82
74-74
74-57

74-40
74-24
74-15
73-99
73-82

73-74
73-65
73-57
73-40
73-24

73-15
73-07
72-90
72-74

72-65

72-65
72-57
72-49
72-40
72-32

72-3
72-32
72-32
72-32
72-24

72-15
72-07
71-99
71-90
71-74

July.

71-74
71-74
71-74
71-65
71-65

71-65
71-65
71-57
71-49
71-49

71-49
71-49
71-40
71-40
71-40

71-32
71-32
71-40
71-40
71-49

71-57
71-65
71-82
71-90
71-99

72-07
72-15
72-24
72-24
72-24
72-24

Aug. Sept. Oct

72-24
72-24
72-24
72-32
72-32

72-32

72-32
72-24
72-24
72-15

72-07
71-99
71-90
71-90
71-82

71-74

71-65
71-65
71-57
71-49

71-40
71-40
71-40
71-57
71-57

71-65
71-65
71-65
71-65
71-65
71-65

71-57
71-57
71-57
71-57
71-57

71-57
71-57
71-49
71-40
71-40

71-40
71-40
71-40
71-40
71-40

71-32
71-24
71-24
71-32
71-24

71-32
71-07

7107
70-99
70-99

70-82
70-82
70-82
70-82
70-65

Nov.

70-40
70-40
70-32
70-32
70-32

70-32
70-32
70-24
70-32
70-15

70-07
69-99
69-99
69-99
69-99

69-99
70-07
70-15
70-24
70-40

70-57
70-82
70-99
71-24
71-57

72-01
72-32
72-49
72-49
72-57

Dec.

72-82
73-07
72-99
72-82
72-82

72-90
72-90
72-82
72-65
72-90

72-90
72-82
72-74
72-82
72-90

72-99
73-15
73-32
73-40
73-24

73-07
72-57
71-99
72-07
71-90

71-82
71-82
71-90
71-90
71-90
71-90

Jan.

71-90
71-90
71-82
71-82
71-74

71-74
71-74
71-74
71-65
71-57

71-74
71-65
71-57
71-57
71-49

71-40
71-40
71-40
71-40
71-40

71-40
71-40
71-40
71-40
71-40

71-40
71-24
71-15
71-07
71-07
70-99

Feb. March.

69-49
69-49
69-40
69-40
69-40

69-32
69-24
69-07
68 99
68-99

68-90
68-90
69-24
69-49
69-82

69-99
69 90
69-82
69-40
69-24

69-07
68-99
68-90
68-90
68-90

68-82
68-82
68-82
68-82
68-82
68-82

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1892-93.

TABLE No. 522.

1
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1893-94.

TABLE No. 523.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1895-96.

TABLE No. 525.

Day. April. May. June. July. Aug. Sept. Ofet. Nov. Dec. Jan. Feb. March.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1897-98.

TABLE No. 527

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Dav. April.

71-99
72-24
72-24
72-49
72-57

72-74
72-90
72-90
72-82
72-82

72-74
72-57
72-57
72-49
72-49

72-57
72-74
72-90
73-07
73-24

73-40
73-40
73-32
73-24
73-57

73-90
75-07
75-49
76-07
76-57

May.

77
77
77
77
77

77
77
77

77
77

77
76

76
76
76

76
76
76
76
76

75

76
76
76
76

76
76

76
76

76
76

June.

75
75
75

74
75

75
74

74
74
74

74

74

74

74

74

74

74

74

74
74

74
73
73
73

73

73

73

73
73

73

July.

73

73

72

72

72

72

72
72

72

72

72

72

72

72
72

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

Aug. Sept.

71

71

71

71

70

70
70
70
70
70

70

70
70
70

70

70
70
70
70
70

70
70
70
70
70

70
70

70
70

70

Oct.

69
69
69
69

69

69
69
69
69
69

69
69
69
69
69

69
69
69
69

69

69
69
70
70

70

70
70

70
70
70
70

Xov.

70

70

70
70
70

70
70
70
70
70

70
70
70
70
70

70
70
70

70
70

70
70
70

70
70

70

70

70
70
70

Dec.

70
70
70
70
70

70
70
70
70
70

70
70
70
70
71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

Jan.

71

70
70
71

71

71

70
70
70
70

70
70
70

70
70

70
70

70
70
70

70
70
70
70
70

70
70
70
70
70
70

Feb.

70
70
70
70
70

70
70
70
70
70

70

70

70
70
70

70
70
70
70
70

70
70
71

71

71

71

70
70

March.

70
70
70
70
70

70

70
70
70
70

70

70

70
72

73

74

74

75
75
75

75
75
74

74

74

74

74

74

74
74

74

65
57
57
49
40

32
32
24
24
15

15

15

65
65

82

74

82
24
40
49

40
15

99
65
40

24
07
07
65
74
74

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1898-99.

TABLE Xo. 528.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26..

27..

28..

29..

30..

31..

74-57
74-32
74-24
74-07
74-07

73-99
73-82
73-65
73-57
73-24

73 07
73-07
72-90
72-90
72-90

72-90
72-90

73 07
73-07

73 07

73-57
73-65
73-74
73-82
73-82

73-99
73-99
73-99
74-07
74-07

73-99
73-99
73-82
73-90
73-90

73-82
73-65
73-57
73-57
73-49

73-40
73-49
73-40
73-32
73-24

73-15
73-15
73-15
73-07
72-99

72-90
72-90
72-90
73 07
73-07

73-32
73-57
73-82
73-90
74-24
74-24

74-15
74-07
74-07
73-99
73-90

73-82
73-74
73-49
73-49
73-32

73-15
73-07
73 07
73-15
73-15

73-07
73-07

73 07
72-99
72-90

72-82
72-65
72-57
72-40
72-40

72-40
72-40
72-57
72-90
73-07

73-32
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1899-1900.

TABLE No. 529.

Day.

1
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1901-02.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1903-04.

TABLE Xo. 533.

Dav.

1
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1905-06.

TABLE No. 535.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1907-08.

TABLE No. 537.

Day.
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6 GEORGE V, A. 1915

Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1909-10.

TABLE No. 539.

Day.
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SESSIONAL PAPER No. 19a

Elevations above ]M.S.L. of Ottawa River at Upper Ste. Anne, for 1911-12.

TABLE No. 541.

Day.
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Elevations above M.S.L. of Ottawa River at Upper Ste. Anne, for 1913-14.

TABLE No. 543.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1870.

TABLE Xo. Mo.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1871-72.

TABLE No. 547.

1..

2..

3..

4..

5..

6.,

7.,

8.,

9.

10.,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May. June.

69-66
69-66
69-66
69-66
69-74

69-83
69-91

69-99
70-08
70-16

70-24
70-33
70-41
70-49
70-58

70-66
70-74
70-83
70-91

70-99

71-08
71-16
71-33
71-41
71-49

71-83
71-83
71-91
71-99
72-16

72-24
72-33
72-49
72-66
72-83

72-99
73-16
73-33
73-49
73-49

73-41
73-33
73-24
73-08
72-91

72-74
72-58
72-41
72-33
72-24

72-16
72-08
71-99
71-91
71-83

71-74
71-66
71-58
71-58
71-49
71-49

71-41
71-33
71-24
71-16
71-08

70-99
70-91
70-91
70-83
70-74

70-66
70-66
70-58
70-49
70-49

70-49
70-41
70-41
70-33
70-24

70-16
70-16
70-08
70-08
69-99

69-91
69-91
69-91
69-83

July.

69-74
69-74
69-66
69-66
69-58

69-58
69-49
69-49
69-41
69-41

69-33
69-33
69-33
69-24
69-24

69-16
69 16

69 16

69-16
69-16

69-08
69-08
69-08
69-08
68-99

68-99
68-99
68-99
68-91
68-91
68-91

Aug.

68-91
68-91
68-83
68-83
68-83

68-74
68-74
68-74
68-66
68-66

68-66
68-58
68-58
68-49
68-49

68-49
68-49
68-49
68-49
68-49

68-58
68-58
68-66
68-74
68-83

68-83
68-74
68-66
68-74
68-49
68-41

Sept.

68-41
68-41
68-33
68-33
68-24

68-24
68-24
68-24
68-16
68-16

68-16
68-16
68-08
68-08
68-08

68-08
67-99
67-99
67-99
67-99

67-99
67-99
67-99
67-91

67-91

67-91

67-91
67-83
67-83
67-83

Oct.

67-83
67-74
67-83
67-83
67-83

67-83
67-83
67-83
67-83
67-83

67-74
67-74
67-74
67-74
67-74

67-66
67-66
67-66
67-66
67-66

67-66
67-66
67-58
67-58
67-58

67-58
67-66
67-66
67-66
67-58
67-58

Nov. Dec.

67-58
67-58
67-58
67-49
67-49

67-49
67-41
67-41

67-41
67-41

67-33
67-33
67-33
67-24
67-24

67-24
67-24
67-24
67-24
67-33

67-33
67-41
67-41
67-49
67-49

67-58
67-58
67-58
67-58
67-58

67-58
67-58
67-66
67-74
67-83

67-83
67-91
67-91
67-99
67-99

68-08
68-08
68-16
68-16
68-16

68-16
68-16
68-16
68-24
68-24

68-24
68-33
68-33
68-41

68-49

68-41
68-41

68-33
68-33
68-33
68-24

Jan.

67-99
67-91
67-91
67-91
67-99

67-99
67-99
67-91
67-91
67-99

67-99
67-91
67-91
67-83
67-91

67-91

67-99
67-99
68-08
68-08

67-99
67-99
67-91
67-91
67-91

67-91
67-91
67-91
67-91
67-91

67-91

Feb.

67-91

67-91
67-91
67-91

67-99

67-74
67-74
67-74
67-74
67-66

67-66
67-49
67-49
67-41
67-41

67-16
66-91

66-16
66-16
66-16

66-16
66-24
66-33
66-49
66-66

67-16
67-41
67-66
67-66

March.

67-66
67-66
67-66
67-66
67-66

67-74
67-74
68-24
67-74
67-66

67-66
67-66
67-66
67-58
67-58

67-58
67-66
67-66
67-66
67-66

67-66
67-74
67-74
67-74
67-74

67-74
67-66
67-66
67-66
67-66
67-66

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1872-73.

TABLE No. 548.

1
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1873-74.

TABLE No. 549.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1875-76.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1877-78.

TABLE No. 553.

Dav.

I

1



508 DEPARTMEI^T OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1879-80.

TABLE No. 555.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1881-82.

TABLE No. 557.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1883-84.

TABLE No. 559.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Dav. April.

67-74
67-83
67-99
67-99
67-91

67-99
68-41

68-49
68-58
69-08

69-83
70-33
70-83

70-99
71-16

71 16
72-24
72-49
72-66
72-83

72-91

72-74
72-74
72-66
72-41

72-16
71-99
71-83
71-83
71-66

May. June.

70

70
70
70

70

70

70
70

70

70

71

71

71

71

71

71

71

71

71

71

71

71

71

71

72

72

72

72

72

72

72
72

72
72
72

72
72

72
71

71

71

71

71

71

71

71

71

71

71

72

72

72
72

71

71

71

71

71

71

71

July.

71

71

72

72

72

72

72

72

71

71

71

71

71

71

71

71

71

71

71

71

71
71

71

71

71

71

71

71

71

70
70

Aug.

70

70
70
70
70

70

70
70
70
70

70

70
70
70

70

69
69
69
69
69

69
69
69
69
69

69
69
69
69
69
69

Sept.

69
69
69
69
69

69
69
69
69
69

69
69
69
69
69

69
69
69
69
69

69
69

69
69
69

69
69
69
69
69

Oct
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Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1885-86.

TABLE No. 561.

Day.
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Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1887-88.

TABLE No. 563,

Pay.
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Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1889-90.

TABLE No. 565.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Dav. April.

69-08
68-99
68-91
68-91
69-08

69-24
69-41
69-58
69-66
69-74

69-83
69-91
69-99
69-83
69-74

69-58
69-49
69-41
69-49
69-58

69-74
69-83
69-91
69-91
69-99

70-08
70-41
70-41

70-83
71-33

May.

71-41
71-41
71-41
71-41
71-33

71-33
71-24
71-24
71-08
70-99

70-91
70-83
70-66
70-66
70-58

70-49
70-41
70-41
70-41
70-41

70-41
70-33
70-24
70-16
70-08

69-99
69-83
69-74
69-74
69-83
69-66

June.

69-66
69-74
69-74
70-33
70-49

70-83
71-08
71-33
71-49
71-66

71-74
71-74
71-66
71-66
71-41

71-41
71-33
71-33
71-16
71-08

71-08
70-99
70-91
70-74
70-74

70-74
70-74
70-74
70-74
70-74

July. Aug.

69
69
69
69
69

69
69
69
69

69
69
69
69
69

68
68
68
68
68

68
68
68
68
68

68
68
68
68
68
68

Sept.

68
68
68
68
68

68
68
68
68
68

68

68
68

68
68
68
68
68

68
68
68
68
68

67
67
67
67
67

Oct.

67

67
67
67

68

68
68
68
68
67

67
67
67
67
67

67
67
67
67

67

67
67
67
67
67

67
67
67
67
67

67

Nov.

67-41
67-41
67-41
67-41
67-41

67-41
67-49
67-49
67-49
67-49

67-49
67-41
67-41
67-41
67-41

67-33
67-41
67-49
67-58
67-58

67-58
67-66
67-66
67-66
67-66

67-66
67-66
67-66
67-66
67-66

Dec. Jan.

69-41
69-41
69-41
69-41
69-49

69-49
69-49
69-58
69-66
69-74

69-83
69-91
69-99
70-16
70-24

70-66
70-99
71-33
71-33
71-33

71-41
71-41
71-41
71-49
71-49

71-49
71-49
71-41
71-41
71-41
71-33

Feb.

71-33
71-16
70-83
69-91
70-08

70-33
70-33
70-33
70-33
70-24

70-24
70-24
70-24
70-16
70-16

70-16
70-16
70-24
70-24
70-24

70-24
70-24
70-16
70-08
69-91

69-74
69-66
69-74

March.

69
69
69
69

69

69
69
70
70
70

70
69
69
69
69

69

69

69

69
69

69
69
69
69
69

69
69

69

69

69
69

74
74
83
91

91

99
99
08
08
19

08
99
91
91
91

91

74

66
58
58

58
58
58
58
58

58
66
66
66
66
66

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1890-91;

TABLE No. 566.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

69-66
69-83
69-91
70-16
70-33

70-49
70-66
70-74
70-99
71-08

70-74
70-74
70-74
71-33
71-41

71-49
71-58
71-49
71-41
71 -.33

71-16
71-16
71-16
71-16
71-16

71-08
71-08
71-16
71-41

71-4r

71-49
71-58
71-66
71-74
71-83

72-08
72-33
72-58
72-58
72-49

72-49
72-49
72-41
72-41
72-33

72 -.33

72-24
72-24
72-16
72-16

72-49
72-91
72-83
72-74
72-66

72-66
72-66
72 -.58

72 -.58

72 -.58

72-58

72
72

73

72
72

72
72

72
72

72
72
72
72

72

72
72

72

72

72

72
72

72

71

71

71

71

71

71

71

71-66
71-49
71-49
71-49
71-41

71-41
71-41
71-24
71-33
71-16

70-99
70-91
70-91
70-83
70-83

70-74
70-66
70-58
70-49
70-41

70-33
70-08
70-08
70-08
70-08

70-08
70-08
69-99
69-99
69-91
69-91

69-99
69-91
69-91
69-83
69-83

69-83
69-83
69-83
69-74
69-66

69-66
69-58
69 -.58

69-49
69-49

69-41
69-41
69-41
69-41
69-41

69-33
69-24
69-24
69-33
69-33

69-33
69-33
69-33
69-33
69-33
69-33

69-33
69-33
69-33
69-24
69-24

69-24
69-24
69-24
69-24
69-24

69-33
69-41
69-66
69-83
69-99

69-91
69-83
69-74
69-66
69-58

69-49
69-41
69-33
69-33
69-24

69-24
69-16
69-16
68-99
68-83

68-83
68-83
68-83
68-83
68-74

68-74
68-74
68-74
68-74
68-74

68-74
68-66
68-66
68-58
68-58

68-66
68-66
68-74
68-83
68-91

68-83
68-83
68-83
68-74
68-74

68-66
68-58
68-58
68-49
68-49
68-41

68-49
68-49
68-49
68-66
68-66

68-58
68-58
68-58
68-58
68-66

68-74
68-83
68-83
68-83
68-83

68-91

68-99
69-08
69-08
69-16

69-24
69-33
69-24
69-16
68-99

68-99
68-91
68-74
68-66
68-66

68-66
68-74
68-83
68-91
68-91

69-08
69-33
69-41
69-49
69-49

69-16
68-91
68-99
69-49
69-58

69-83
69-83
69-83
69-91
70-41

70-16
70-49
70-66
70-49
70-33

70-24
70-08
69-91
69-66
69-66
69-66

69-58
69-49
69-41
69-66
69-91

70-49
70-33
70-24
70-24
70-24

70-24
70-16
70-24
70-33
69-66

69-47
69-33
69-66
69-91
69-83

69-74
69-41
69-33
69-16
68-66

68-49
68-49
68-66
69-16
69-08
68-99

68-66
68-58
68-49
68-58
68-66

68-74
69-16
69-24
69-24

69-33

69-41
69-41
69-41

69-33
69-24

69-16
68-99
68-91
68-83
68-91

69-08
69-16
69-24
69-41
69-41

69-41
70-24
70-24

70-16
70-08
69-99
69-91
69-83

69-74
69-66
68-66
69-49
69-58

69-66
69-66
69-74
69-83
69-91

69-83
70-24
70- 16
70-08
69-99

69-91
69-83
69-66
69-49
71-16

71-49
71-49
71-24
71-24
71-24
71-33

19a -33



£14 DEPARrHEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1891-92.

TABLE No. 567.

Day.



OTTAWA RITER STORAGE 515

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1893-94.

TABLE No. 569.

Day.



516 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Ottawa River at Lower Ste. Anne, for 1895-96.

TABLE No. 571.

Day.



OTTAWA RIVER STORAGE 517

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1897-98.



518 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1899-1900.



OTTAWA RITER STORAGE 519

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1901-02.



523 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. I9t6

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1903-04.

TABLE No. 579.

Day.



OTTAWA RITER STORAGE 521

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1905-06.

TABLE No. 581.

Day.



522 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1907-08.

TABLE No. 583.

Day.



OTTAWA RIVER STORAGE 523

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1909-10.

TABLE Xo. 585.

Day.



524 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1911-12.

TABLE No. 587.

Day.



OTTAWA RIVER STORAGE 525

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of Ottawa River at Lower Ste. Anne, for 1913-14.

TABLE No. 589.

Day.



526 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S. L., of St. Lawrence River at Coteau Landing, for 1903.

TABLE No. 591.

Day.



OrjJLTr.4 RITER STORAGE 527

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Coteau Landing, for 1904-05.

TABLE No. 593.

Day.



528 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of St. Lawrence River at Coteau Landing^ for 1906-07.

TABLE No. 595.

Daj'.



OTTAWA RIVER STORAGE 529

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Coteau Landing, for 1908-09.

TABLE No. 597.

Day.



530 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of St. Lawrence River at Coteau Landing, for 1910-lL

TABLE No. 599.

Day.

1



OTTAWA RIVER STORAGE 531

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Coteau Landing, for 1912-13,

TABLE No. 601.

Day.



532 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 191S
.

Elevati ons above M.S.L., of St. Lawrence River at Coteau Landing, for 1914-15

TABLE No. 603.

Day.



OTTAWA RITER STORAGE 533

SESSIONAL PAPER No. 19a

Elevations above ]\I.S.L., of St. Lawrence River at Rouge River Wharf,
Coteau du Lac, for 1912-13.

TABLE No. 605.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22
23!

24.

25.

26.

27.

28.

29.

30.

31.

Day. April. May. June. July.

134-65
134-55
134-45
134-45
134-45

134-00
134-55
134-45
134-45
134-45

134-45
134-35
134-35
134-35
134-45

134-35
134-35
134-25
134-25
134-35

134-35

134 135

134-45
134-35
134-25

134-35
134-35
134-35
134-35
134-35
134-25

Aug.

134-25
134-25
134-25
134-35
134-35

134-35
134-25
134-15
134-25
134-35

134-35
134-35
134-25
134-25
134-25

134-15
134-15
134-15
134-15
134-15

134-15
134 05
134-15
134-25
134-35

134-25
134-25
134-25
134 15

134-05
134-15

Sept.

134
134
134
134

134

134
134
134
134
134

134
134
134
134
134

134
134

134
134
134

134
134
134
134
134

134
134
134

134
134

Oct.

134-35
134-35
134-35
144-25
134-25

134-25
134-25
134-25
134-35
134-25

133-95
134-00
134-00
133-95
133-90

133-90
134-15
134-10
134-15
134-20

134-05
134-10
134-05

134-CO
133-90

134-10
134-20
134-25
134-10
134-20
134-15

Nov.

134
134
134
134

134

134
133
134
134
134

134
134
133
134
134

134
134
1.34

1.34

134

134
134
133

133

133

134
134
134
134
134

Dec.

134-30
134-15
134-50
134-60
134-50

134-60
134-75
134-70
134-55
134-60

134-65
134-55
134-45
134-35
134-35

134-25
134 -IC

134-00
134-05
134-30

134-30
134-25
134-35
134-20
134- 10

134-10
134-10
134-15
134-20
134-20
134-25

Jan.

134
134
133

134
134

134
134
134
134
134

134
135
134
134

135

135
134

135
135
135

135
135
135

135
134

135
135
135
135
135
135

Feb.

134-85
134-75
135-00
134-80
134-65

134-80
134-40
134-10
134 -3C

134-65

135-05
134-55
134-60
134-50
134-60

134-50
134-70
134-85
134-75
134-70

134-30
134-20
134-10
134-00
134-20

134-45
134-55
134-40

March.

154-15
134-25
134-26

134-4B
134-20

134-25
134-20
134-20
134-30
134-20

134-15
134-05
134-26

134-45
135-05

135-38
135-28
135 -05

1.34-9»

135-15

135-36
135-55
135-50
135-25
135-45

135-58
135-4»
135-5«
135-75
135-80
136-18

Elevations above ]\I.S.L., of St. Lawrence River at Rouge River Wharf^
Coteau du Lac, for 1913-14.

table No. 606.

1



534 DEPARTMEXT OF PUBLIC WORKS

' 6 GEORGE V, A. 1913

Elevations above M.S.L., of St. Lawrence River at Rouge River Wharf,
Coteau du Lac, for 1914-15.

TABLE No. 607.

Day.



OTTAWA RIVER STORAGE 535

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Cedars Village, for 1912-13.

TABLE Xo. 609.

Day. April.

1



536 DEPARTMEXT OF PUBLIC WORKS

6 GEORGE V, A. 1915

Elevations above M.S.L., of St. Lawrence River at Cedars Village, for 1914-15

TABLE No. 611.

Day.



OTTAWA RIVER STORAGE 537

SESSIONAL PAPER No. 19a

Elevations above ^M.S.L., of St. Lawrence River atP. L. H. & P. Co., Cedars
for 1912-13.

TABLE Xo. 613.

Day. April.

95-10
95-15
95-20
95-00

6



353 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of St. Lawrence River at P. L. H. & P. Co., Cedars,
for 1914-15.

TABLE No. 615.

Day.



OTTAWA RIVER STORAGE 539

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Dumesnirs Point for
1912-13.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

.31.

Day.

TABLE Xo. 617.

April.

92-86
93-06
93-16
93-16
93-36

93-56
93-96
94-26
94-36
94-76

95-06
95-16
95-06
94-66
94-36

94-26
94-36
94-46
94-66
94-56

94-26
94-36
94-56
94-36
94-56

94-56
94-66
94-46
94-26
94-16

May.

94-16
94-26
94-16
94-16
93-96

93-96
94-06
93-96
94-06
94-06

93-96
93-96
94-06
94-16
93-96

93-96
94-16
94-46
94-26
94-06

94-06
94-16
94-36
94-46
94-56

94-46
94-46
94-56
94-46
94-96
95-26

June.

95-06
94-96
95-06
94-96
94-96

94-76
94-66
94-96
94-56
94-56

94-56
94-66
94-56
94-46
94-36

94-36
94-66
94-56
94-46
94-46

94 -.36

94-36
94-36
94-26
94-36

94-36
94-26
94-26
94-26
94-16

July.

94-16
94-16
94-26
94-26
94-26

94-26
94-26
94-26
94-16
94-16

94-26
94-16
94-06
94-16
94-16

94-06
94-06
94-16
94-06
94-06

94-06
94-16
94-06
94-06
94-06

94-16
94-06
94-16
94-36
94-26
94-16

Aug.

94- 16

94-16
94-16
94-16
94-16

94-06
94-16
94-06
94-06
94-06

94-06
94-16
94-06
94-06
94-06

94-06
93-96
93-96
93-96
93-96

94-06
94-06
94-06
94-06
94-06

94-06
94-06
94-06
94-06
93-96
93-86

Sept.

93-76
93-96
93-96
93-96
93-96

94-06
93-96
94-06
94-06
94-06

94-06
94-06
94-06
94-06
93-96

93-96
94-06
93-96
93-96
94-06

93-96
93-86
93-86
93-96
93-86

93-96
94-16
94-16
93-86
93-96

Oct.

93-96
93-96
94-06
93-91

93-86

93-86
93-96
93-96
93-86
93-86

93-86
93-96
93-96
93-96
93-96

93-96
94-06
93-86
93-96
93-86

93-76
93-76
93-76
93-66
93-76

93-96
93-96
93-96
93-76
93-96
93-96

Nov.

93-96
94-06
93-86
93-86
93-76

93-66
93-76
94-06
93-96
94-16

94-06
94-06
93-86
93-86
94-06

94-16
94-06
94-06
93-96
93-96

94-06
93-96
93-96
93-56
93-66

93-76
93-86
93-76
93-66
93-66

Dec.

93-76
93-86
93-96
94-36
94-36

94-26
94-26
94-16
94-26
94-26

94-16
94-56
94-16
94 06
94-06

94-16
93-96
94-06
94-06
94-16

94-06
93-86
93-86
93-76
93-76

93-76
93-66
93-86
93-76
93-66
93-86

Jan.

93-86
93-76
93-76
94-06
94-16

94-06
93-86
94-06
94-16
94-06

94-06
94-26
94-26
94-36
94-36

94-46
94-26
94-26
94-66
94-86

94-96
94-96
94-96
94-86
94-76

94-76
94-76
94-66
94-56
94-56
94-36

Feb.

94-36
94-16
94-06
93-96
93-86

93-76
93-66
93-56
93-56
93-66

93-66
93-56
93-66
93-56
93-66

93-76
94-16
93-96
94-06
94-16

94-26
94-06
94-16
94-06
94-06

94-16
93-96
94-06

March.

93-96
94-06
93-96
93-86
93-96

93-86
93-76
93-86
94-06
93-86

93-66
93-86
93-86
94-06
94-26

94-46
94-36
94-16
93-96
94-26

94 -.36

94-66
94-76
94-96
94-86

94-96
94-96
95-06
95- 16
95-06
95-16

Elevations above M.S.L., of St. Lawrence River at Dumesnil's Point, for
1913-14.

TABLE No. 618.

1



540 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of St. Lawrence River at Dumesnil's Point, for

1914-15.
TABLE No. 619.

Day.



OTTAWA RIVER STORAGE 541

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Cascades Point for
1903-04.

TABLE No. 621.

Day.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.,

19.,

20..

21..

22..

23..

24..

25..

26..
27'..

28..

29..
30..
31..

April.

71-5
71-2

711
71-1

71-2
71-2
71-5
71-7
71

71-6

71-2

7M
71-0

70-9
70
70-8

May. June.

70
70-8

70-

70-

70-7
70-7
70-7
70-7

70-9

70-9
70-9
70-9
70-9
70-9

70-

70-

70-

70-

70-8
70
70-8
70
70-8

70-8

70-8
70-7
70-7

70-7
70-7
70-7

70.

70-

70-

70-

70-

70-1

70-0
70-0
69-9

69-9
69-9
69-9

July.

70-7

70

70
70

Aug.

70
70
70
70

70

70-2

70-0

70-0

70
70
70-2
70-2

70-7

70-7
70-6
70-6
70-5

70
70
70'

70-

70-7
70-7

70-6
70-6

70-1
70-0

69

69-8
69-8
69-8

69-7
69-7
69-7
69-7
69-7

69-7

69-7
69-7
69-7

69-7
69-7
69-7

69-7

69 7

69-7
69-7
69-7
69-7

Sept.

69-2
69-2
69-2
69-2
69-2

69-2
69-2
69-2
69-1

69-1
69-1

Oct.

68-8
68-8
68-7

68-7

69-6
69-6
69-6
69-6

69-6
69-6

69-7
69-7
69-7
69-7
69-7

69'

69

69-0
69-5
69-5
69-5

69-2

69-1

69-1

69-0
69-0
69-0
69-0

68-9
68-9
68-9
68-9

68-9

68-

68-

68-

68-

68-8

69
69

69
69-

69-

69-

Nov.

69 -C

69-0
69-0
69-0
68-9

68-

68-

68-

68-7

68-6
68-6
68-5
68-2
68-2

Dec.

67-9
67-8
67-8
67-7
67-7

67-8
67-8
67-8
67-7

67-7
67-7

69-2
69-2

68-8
68-8
68-8

69
69
69-0
69-5

69-2
69-2
69-2
69-2
69-2
69-1

68-2
68-2
68-2
68-1

68-

68-

68-0
68-0

68-0
68-0
67-9
67-9
67-9

67-9
68-2

68-7
68-5
68-7
69-0

Jan.

69-1
69-1

69-0
69-0

69-0
69-0
69-7
70-1

69-5
69-6
69-7
69-7
69-6

69-2
69-2
69-2
69-2

69-9
70-0
70-2
70-2
70

70-2

Feb.

72-5
72-8
76-1

76-7
75-9

77-1

70-0
69-9

69

69
71-7
70-7

70-2

70-

71-

72-

71-

71-

80-7
81-8
83-2

81-8
80-5
78-7

March.

72-8
73-7
73-2
73-7
74-1

77-5

78-1

79-7
81-7
78-9
78-1

76-0
72-2
72-0
72-7

71-9
73-7

72-1

74-7
74-1
73-7
73-5

72-9
72-6

72-8
73-5

74-2
74-2
74-0
73-7

73-8
76-9
74-2
73-8
74-0

74-2

74
74.

74-

74-

Elevations above M.S.L., of St. Lawrence River at Cascades Point, for
1904-05.

table No. 622.

1



542 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L.. of St. Lawrence River at Cascades Point, for

1905-06.
TABLE No. 623.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St. Lawrence River at Cascades Point, for

1907-08.
TABLE No. 625.

Day.



544 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L., of St. Lawrence River at Cascades Point, for 1909-10.

TABLE No. 627.

Day.

1
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SESSIONAL PAPER No. 19a

Elevations above ]\I.S.L. of St. Lawrence River at Cascades Point, for 1911-12.

TABLE No. 629.

Day.

1

2

3

4
5

6

7
8
9
10

11

12

13

14
15

16
17

18
19
20

21
22
23
24
25

26
27
28
29
30
31

April.

74

74
74
74
74

74

74
74
74

74

74

74
74
74
74

74
74
73
73
72

72
71

70
70
70

69
69
70
70
70

May.

70
70
70
70
70

71

71

71

71

71

71

71
71

71

71

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70
70

June.

70
70
70
70
70

70
70
70
70
70

70
70
69

69
69

69

69
69
69

69

69
69
69
69
69

69
69
69
69
69

July.

69
69
69
68
68

68

68
68

68
68
68
68
68

68
68
68
6S
68

68
68
68
68
68
68

Aug.

68
68
68
68

68
68
68
68
68

68
68
68
68
68

68
68
67
67
67

67
67
67
67
67

67
67
67
67
67
67

Sept.

67
67
67

67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

Oct.

67
67
67
67
67

67
67
67
67
67

67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67
67

Nov.

67
67
67
67

67
67
67

67
67

67
67
67

67
67

67

67
.67
67

67

67
67
67
67
67

67
67

67

Dec.

67
67

67
67

67

67
67
68
68
68

68
68
68
68

68
68
68
68
68

68
68
68
68
68

Jan.

68
68
68
68
69

69
69
69
70
70

70
70
69
69
69

69
69
69
69
69

69
69
69
69

69

70
70
70

70
70

70

Feb.

70
71

71

71
71

71

72

74

74
73
74

73

73

73
72

72

71

71

73
74
74
74

74
75
75
75

March.

74

74
75
75
75

75
75

75
75
74

74

74
74
73

74

74
73

73

73
72

73
.73

73
73

73

72

72
72
72

71

Elevations above AI.S.L. of St. Lawrence River at Cascades Point, for 1912-13.

TABLE No. 630.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

71-9
71-9
71-7

71-6
71.

5

71-5
71-6
72-9
73-9
73-7

73-5
73-5
73-2
73-0
73-0

72-9
73-0
73-1

73-3
73-1

72-7
72-0
73-5
72-1

172

72-1
71-9
71-8
73-2
71-9

71-5
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Cascades Point, for 1913-14-

TABLE No. 631.

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. La^\Tence River at Upper Lachine Lock, No. 5,

for 1870-71.
TABLE No. 633.

Day.



548 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1872-73.
TABLE No. 635.

Day.
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SESSIONAL PAPER No. 19a

Elevations above ]M.S.L. of St. La-^ATence River at Upper Lachine Lock No. 5,

for 1874-75.
TABLE No. 637.

Dav. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1



550 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1876-77.
TABLE No. 639

Day.
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock No. 5,
for 1878-79.

TABLE Xo. 641.

Day. April May.



552 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock No. 5,

for 1880-81.
TABLE No. 643.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.,

25.,

26.

27.

28.

29.

30.

31.

Day. April.

67-32
67-57
67-82
68-40
69-24

69-65
69-65
69-57
69-40
69-15

69-15
69-16
68-99
68-99
68-90

68-90
68-99
69-24
69-40
69-74

69-65
69-74
69-65
69-57
69-49

69-57
69-74
69-90
69-99
70-24

May.

70-49
70-24
70-15
70-15
70-15

70-40
70-24
70-24
70-40
70-49

70-65
70-82
70-90
70-90
70-99

71-24
71-32
71-32
71-32
71-24

71-24
71-24
71-24
71-24
71-24

71-07
71-07
71-07
70-99
70-82
70-90

June.

71-07
70-90
70-74
70-65
70-57

70-49
70-57
70-49
70-40
70-24

70-24
70-24
70-15
70-24
70-15

70-07
69-99
69-90
69-90
69-90

69-82
69-65
69-49
69-49
69-40

69-40
69-32
69-24
69-32
69-24

July.

69-15
69-07
68-99
68-90
68-82

68-82
68-82
68-65
68-65
68-65

68-57
68-49
68-32
68-32
68-32

68-15
68-15
68-24
68-15
68-15

68-32
68-15
68-15
68-15
68-15

68-07
68-07
68-15
68-07
68-07
67-99

Aug.

67
67
67

67
67

67
67

67
67
67

67

67

67

67

67

67
67
67
67

67
67

67
67
67

67
66

67
67
67
66

Sept.

66-99
66-99
67-07
67-15
67-15

67-15
67-15
66-99
66-90
66-82

66-90
66-90
66-90
66-90
66-90

66-90
66-90
66-90
66-82
66-82

66-99
66-99
66-99
66-90
66-82

66-82
66-99
66-74
66-90
66-90

Oct.

66
66
66
66

66

66
66
66

66

66
66
66
66
66

66
66
67
67

66

66

66

66
66
66

66
66
66
66
66
66

Nov.

66-90
67-07
66-90
66-82
66-90

66-99
67-74
67-49
67-40
67-32

67-32
68-07
68-32
68-15
68-15

68-15
68-32
68-32
68-24
67-99

68-15
67-99
67-57
67-40
67-57

67 -.57

67-40
67-40
67-32
67-24

Dec.

66
67

67

67

67

67
67
67
67

67
67

67
67
67

67
66
66
66

67

67
67
67

68
68

68
68
68

68
68
68

Jan,

67-82
67-74
67-90
67-32
67-07

67-40
67-74
67-65
68-15
67-99

67-82
67-65
67-74
67-65
67-49

67-24
67-15
66-99
67-24
67-40

67-49
67-32
67-15
67-07
66-82

66-57
66-32
65-82
65-82
66-32
66-32

Feb.

66-57
65-90
65-82
66-07
66-65

66-99
67-07
66-99
66-15
65-65

65-49
65-65
66-07
65-82
66-40

66-24
66-15
66-15
66-15
66-07

66-07
66-15
65-82
65-49
65-82

66-49
66-74
66-49

March

.

66
65

66
65
65

65
65
65
66

66
66
66
66
66

66
66
66
66
67

67

68
68
68
68

68
67

67
67

67

67

24
90
07
90
74

74
74
90
07
07

24
07
32
24
24

32
49
74
90
24

32
32
57
40
32

15

99
82
65
57
15

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1881-82.
TABLE No. 644.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

67-07
67-32
67-74
67-74
67-65

67-49
67-32
67-24
67-24
67-32

67-49
67-49
67-40
67-32
67-32

67-40
67-49
67-49
67-49
67-40

67-40
67-40
67-49
67-57
67-57

67-65
67-90
68-15
68-40
68-40

68-65
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock Xo 5
for 1882-83.

TABLE No. 645.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

68-40
68-15
67-99
67-99
67-99

67-90
68-90
68-65
68-57
68-57

68-57
68-57
68-65
68-57
68-49

68-40
68-49
68-57
68-57
68-82

69-15
69-40
69-32
69-24
69-24

69-40
69-07
69 07
69-07
69-24

May.

69-32
69-32
69-57
69-40
69-40

69-24
69-24
69-24
69-24
69-24

69-15
69-07
69-24
69-07
69-32

69-65
69-74
69-82
69-82
69-99

69-99
69-99
70-32
70-49
70-49

70-49
70-57
70-65
70-65
70-74
70-74

June.

71-07
71-07
71-07
70-90
71-15

71-24
71-24
71-24
71-24
71 15

71-0
70-90
70-82
70-65
70-57

70-40
70-40
70-40
70-57
70-74

70-65
70-65
70-57
70-57
70-57

70-40
70-40
70-32
70-24
70-24

Julv.

70-

70-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

69-

68-

68-

68-

68-

68-

68-

68-

Aug.

-90
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Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1884-85.
TABLE No. 647.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

70-65
70-40
70-24
70-24
70-24

70-07
69-90
69-82
69-90
69-99

70-32
70-49
70-49
70-40
70-40

70-40
70-57
70-74
70-82
70-82

70-82
70-82
70-82
70-82
70-82

70-82
70-82
70-82
70-99
70-99

70
71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

71

70
70
70

70
70
70
70
70

70
70
70
70
69

60

09

69
69
69

69
69
69

69
60

69
69
69
69
69

69
69
69
69
69

69
69
69
69
68

68
68
68
68
68

68
68
68
68

68

68
68
68
68
68

68
68
68
68
68

68
68
68
68
68
68

68
68
68
68
68

68
68
68
68

68
68
•68

68
68

68
68
68
68
68

68
68
68
68
68

68
67
67
68
68
68

68
68
68
68
68

68
67
67

67
67

67
67

67
67
67

67
67
67
67
67

67
67
67
67
67

67

67
67
67
67

67
67

67

67
67

67

67
67
67
67

67
67

67
67

67

67
67
67

67
67

67

67
67
67
67

67
67
67
67
67

67

67
67

67
67
67

67
67
68
68
67

67
67

67
67
67

67
67

67
67
67

67
67
67
67
67

67
67
67
67
67

67
67

67
67
67

67
68
68
68
68

68
68
68
68
67

67
67
67
67
67

67
67
68
68
68

68
68
68
68
68
67

68
68
69
69
70

70
69
68
68
68

68
68
68
68
69

69
68
68
68
68

68

68
67
68
68

68
68
67
67
67
68

68
68
67

67
68

68
68
68
68

68

68
68
67
67
67

67
67

66
67
67

67
67
67

67
67

67
66
66

66
66
66
66
66

66
66
66
66
66

65
65
66
65
66

66
66
66
65
66

65
65
65
65
65

65

65
65
65
65
65

65
57
57
90
90

57

57
57
49
32

99
90
15

90
15

74
40
49
99
07

65
65
74
57

57

57
49
40
40
74
57

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1885-86.
table No. 648.

1.

2

3^

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

65-65
65-65
65-90
65-57
65-65

65-49
65-57
65-74
65-90
66-24

67-07
67-07
67-07
67-40
67-82

67-99
68-24
68-57
68-90
69-24

69-57
69-90
70-32
71-07
71-57

71-74
71-90
71-82
71-90
71-99

72

71

71

71

70

70
70
70
70
70

71

71

71

71

71

71

71

71

71

71

70
71

70
71

70

70
70
70
70
70
70

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70

70
69
69
69
69

69
70
70
70
69

69
69
69
69
69

69
69
69
69
69

69
69
69

69
69

69
69
69

69
69

69
69
69
69
69

69
69
69
69
69

69
68
68
68
68
68

68
68
68
68

68
68
68
68
68

68
68
68
68
68

68
68
68
68

68
68
68
68
68

68
68
68
68
67
67

67
67
67

67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67
67
67

67
67
67

67
67

67
67
67
67
67

67
67
67
67
67

67
68
68
68
68

68
67
67
67

68
67

67
68
68
68
68

68
68
68
68
68

68
68
68
68
68

68
68
68
68
68

68
6S
68
68
67

67
67
67
68
68

68
68
68
68
67

67

68
68
68
68

68
68
68
68
68

68
68
68
68
68

69
68
69
69
69

69
70
70
70
69
69

68
68
68
68
68

69
69
69
69
60

69
68
69
69
70

70
70
70
70
70

70
70
70
69
69

69
69
69
68
68
69

69
69
69
68
68

68
68
69
68
68

68
68
67

67
68

68
68
68
68
68

68
68
68
68
68

68
68
68

68
67
67

68
68

68

68
68
67

67

67
67
67

67
67

67
67
67
67
67

67
67
67
67
67

67
68
68
67
67
68

15

82
82
40
99

40
49
32
82
74

65
57
57
90
74

40
40
40
40
40

40
15

65
90
99

90
07
24
99
99
07
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5>

for 1886-87.
TABLE No. 649.

Daj-.
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1888-89.
TABLE Xo. 65L

Day.

1
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock Xo 5
for 1890-91. *

'

TABLE Xo. 653.

Dav. April.

1.

2

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

68-57
68-40
68-32
68-32
68-90

69-24
69-65
69-65
69-74
69-90

69-99
70-07
70-15
70-15
70-49

70-57
70-40
70-40
70-32
70-15

70-24
70-24
70-24
69-99
69-99

69-99
70-15
70- 15
70-15
70-32

May.

70-49
70-57
70-65
70-74
70-74

70-90
71-24
71-40
71-40
71-40

71-40
71-32
71-32
71-24
71-24

71-24
71-24

71 15
71-07
71-57

71-57
71-74
71-82
71-82
71-49

71-49
71-40
71-49
71-49
71-49
71-74

June.

71-74
71-74
71-82
71-65
71-90

71-99
71-99
71-99
71-99
71-74

71-57
71-40
71-40
71-40
71-57

71-74
71-82
71-82
71-90
71-74

71-65
71-40
71-32
71-32
71-24

70-99
70-74
70-74
70-65
70-65

Julv.

70-49
70-49
70-49
70-49
70-40

70-32
70-24
70-24
70-07
69-99

69-99
69-90
69-90
69-90
69-74

69-65
69-65
69-57
69-57
69-40

69-24
69-24
69-24
69-24
69-15

69-15
69-07
69-07
69-07
69-07
69-07

Aug.

68-99
68-99
68-99
68-99
68-90

69-07
68-99
68-90
68-82
68-74

Sept.

67-57
68-49
68-49
68-40
68-32

68-24
68-24
68-24
68-15
68-07

Oct.

68-57
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6 GEORGE V, A. 1916

Elevations above M.S.L, of St. Lawrence River at Upper Lachine Lock No. 5,

for 1892-93.
TABLE No. 655.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

65-90
66-24
66-90
68-40
68-82

69-82
69-99
69-90
69-74
69-57

69-40
68-90
68-65
68-40
68-16

68-07
67-82
67-74
67-57
67-57

67-40
67-24
67-24
67-32
67-40

67-40
67-32
67-40
67-40
67-65

67-49
67-49
67-49
67-65
67-65

67-65
67-65
67-57
67-57
67-57

67-65
67-65
67-74
67-82
67-82

68-07
67-99
67-90
67-65
67-65

67-57
67-74
67-82
68-24
68-24

68-15
68-24
68-24
68-32
68-24
68-24

68-24
68-24
68-07
67-90
68-07

68-24
68-24
68-24
68-24
68-15

68-24
68-90
68-24

68-24
68-24

68-24
67-99
67-90
67-90
68-

69-65
69-90
69-40
69-07
69-07

68-99
68-74
69-07
69-24
69-32

69-49
69-49
69-49
69-57
69-57

69-49
69-35
69-15
68 -9<'

68-82

68-74
68-65
68-57
68-49
68-40

68-32
68-24
68-15
68-07
67-96

67-90
67-90
67-90
67-90
67-09

67-99
67-82
67-74
67-65
67-65
67-65

67-57
67-57
67-65
67-57
67-57

67-57
67-57
67-57
67-57
67-74

67-7
67-74
67-99
68-07
68-07

68-07
67-99
67-90
67-99
67-74

67-65
67-57
67-57
67-40
67-32

66-99
68-74
68-74
68-40
68-07
67-90

67-74
67-57
67-57
67-49
67-40

67-24
67-15
67-07
67-07
67-07

67-07
67-07
67-15
67-32
67-24

67-24
67-15
67-07
67-07
67-07

66-90
66-90
66-90
66-99
67-07

67-15
67-24
67-32
67-24
67-15

67-15
67-07
66-90
66-90
66-90

66-82
66-82
66-99
66-90
66-90

66-90
66-90
66-74
66-74

60-74

66-74
66-65
66-57
66-74
66-74

66-74
66-74

66-74
66-65
66-57

66-57
06-57
66-57
66-57
66-57
66-49

66-

66-

66-

66-

66-

66-

66-

67-

67-

67-

66-

66-

66-

66-

66-

66-

66-

66-

67-

67-

67-

67-

67-

67-

67-

67-

66-

66-

66-

66-

-57



OTTAWA RITER STORAGE 559

SESSIONAL PAPER No. 19a •

Elevations above M.S.L. ofSt. La^vrence River at Upper Lachine LockXo. 5,

for 1894-95.
TABLE No. 657.

Day.



560 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1896-97.
TABLE No. 659.

1..

2..

3..

4.

5

6.

7.

8.

9

10.

11.

12.

13.

14.

15.

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April May.

66-65
67-15
67-57
67-57
67-57

67-32
67-32
67-32
67-40
67-90

68-40
68-99
69-49
70-24
70-82

71-24
71-40
71-57
71-57
71-49

71-49
71-49
71-49
71-40
71-24

71-07
70-99
71-24
70-74
70-57

70-24
70-07
70-07
70-24
70-15

70-07
69-90
69-99
69-90
69-90

69-90
69-82
69-65
69-49
69-57

69-57
69-49
69-40
69-32
69-07

69-07
68-90
68-82
68-74
68-57

68-57
68-57
68-49
68-57
68-5'

68-5'

June. July.

68-57
68-57
68-40
68-24
68-15

68-24
68-40
68-40
68-49
68-57

68-57
68-57
68-49
68-49
68-40

68-32
68-24
68-24
68-15
68-07

67-99
68-07
67-82
67-65
67-65

67-05
67-65
67-57
67-57
67-49

Aug.

67-40
67-40
67-40
67-07
67-07

67-07
67-0
67-24
67-15
67-15

67-15
67-15
67-15
67-24
67-15

67-15
66-99
66-99
66-99
66-99

67-07
67-07
67-07
66-90
66-99

66-90
66-90
66-90
66-82
66-74
66-74

66-74
66-74
66-74
66-74
66-74

66-74
66-74
66-74
66-65
66-57

66-57
66-57
66-49
66-40
66-3''

66-49
66-65
66-49
66-40
66-40

66-40
66-40
66-40
66-40
66-40

66-24
66-24
66-24
66-40
66-15
66-15

Sept. Oct.

66-15
66-15
66-07
66-07
65-99

65-99
66-32
66-24
66-07
66-07

65-90
65-90
65-74
65-74
65-74

65-65
65-65
65-74
65-74
66-00

65-89
65-82
65-82
65-82
65-82

65-82
65-99
65-90
65-74
65-82

Nov.

65-82
65-74
65-82
65-82
65-65

65-57
65-82
65-90
66-07
65-90

65-57
65-57
65-57
65-57
65-65

65-82
65-74
65-74
65-74
65-74

65-90
65-74
65-82
65-90
65-99

65-90
65-82
65-65
65-65
65-65
65-90

Dec.

65-90
65-82
65-65
65-57
65-74

66-24
66-24
66-57
66-49
66-49

66-49
66-65
66-57
66-74
66-90

66-74
66-74
66-74
66-82
66-74

66-74
66-74
66-82
66-82
66-82

66-82
66-82
67-24
67-24
67-24

Jan.

67-15
66-99
66-82
66-82
66-90

66-90
66-90
66-82
66-74
66-65

66-65
66-57
66-57
66-57
66-49

66-15
66-24
66-49
66-57
66-40

66-82
66-32
66-32
66-32
66-32

67-49
67-82
68-32
67-99
66-99
66-24

66-40
66-57
66-65
66-07
65-99

65-99
66-07
66-65
66-99
67-40

67-32
67-32
67-24
67-40
67-32

67-49
67-49
66-49
65-99
65-74

66-32
66-40
66-32
66-49
66-24

66-15
66-57
67-32
67-40
67-24
67-32

Feb.

67-65
67-15
66-49
66-40
66-57

66-74
67-24
65-74
65-74
65-74

65-74
65-65
65-57
65-90
66-40

66-49
65-99
65-74
65-49
65-49

65-49
65-74
65-57
65-57
65-57

65-57
65-57
65-65

March.

65-57
65-74
65-74
65-49
65-65

65-57
65-49
65-24
65-32
65-40

65-49
65-99
65-82
65-99
65-82

65-99
66-40
66-32
65-90
65-99

66-24
66-74
66-90
67-40
67-32

67-40
67-40
67-49
67-49
67-65
67-74

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1897-98.
TABLE No. 660.

1
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SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5
for 1898-99.

TABLE No. 661.

Day. April. May. June.

1 ....



562 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1900-0L
TALBE No. 663.

Day.



OTTAWA RIVER STORAGE 563

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. La^\Tence River at Upper Lachine Lock No. 5,

for 1902-03.
TABLE NO. 665.

Day.



564 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock No. 5
for 1904-05.



OTTAWA RIVER STORAGE 565

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock No. 5,

for 1906-07.
TABLE No. 669.

Day.



566 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1908-09.
TABLE No. 671.

Day.



OTTAWA RIVER STORAGE 567

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1910-11.
TABLE No. 673

Day.



568 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Upper Lachine Lock No. 5,

for 1912-13.
TABLE No. 675.

Day.



OTTAWA RIVER STORAGE 569

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. LawTence River at Upper Lachine Lock No. 5,

for 1914-15.
TABLE Xo. 677.

Day.



570 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1870-71.

TABLE No. 679.

Day.

1



OTTAWA RIVER STORAGE 571

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1872-73.

TABLE No. 6SL

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1874-75.

TABLE No. 683.

Day.



OTTAWA RIVER STORAGE 573

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1876-77.

TABLE Xo. 685.

Dav.

1



574 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1878-79.

TABLE No. 687.

Day.



OTTAWA RIVER STORAGE 575

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Laehine, for 1880-8L

TABLE No. 689.

Dav.

1
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Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1882-83,

TABLE No. 691.

Day.



OTTAWA RIYER STORAGE 577

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1884-85.

TABLE No. 693.

Day.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1886-87.

TABLE No. 695.

Day.



OTTAWA RIVER STORAGE 579

SESSIONAL PAPER No. 19a

Elevations above !M.S.L. of St. Lawrence River at Lower Lachine, for 1888-89.

TABLE No. 697.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1890-9L

TABLE No. 699.

Day.



OTTAWA RIVER .'JTORAGE 581

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1892-93.

TABLE No. 701.

Day. April.

1



582 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1894-95.



OTTAWA RIVER fjTORAGE 583

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1896-97.

TABLE No. 705.

Day. April.

1



584 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1898-99.

TABLE No. 707.

Day.

1



OTTAWA RIVER f^TORAGE 585

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1900-OL

TABLE No. 709.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1



586 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1902-03.

TABLE No. 711.

Day.

1



OTTAWA RIVER STORAGE 587

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1904-05.

TABLE No. 713.

Day.



588 DEPARTMENT OF PUBLIC WOBKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1906-07.

TABLE No. 715

Day.



OTTAWA RIYER STORAGE 589

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Lower Laehine, for 1908-09.

TABLE No. 717.

Day.

1



590 DEPARTMENT OE PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1910-lL

TABLE No. 719.

Day.

1



OTTAWA RIVER STORAGl 591

SESSIONAL PAPER No. 19a

Elevation's above M.S. L. of St. Lawrence River at Lower Lachine, for 1912-13.

TABLE No. 721.

Day.



592 DEPARTME'ST OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Lower Lachine, for 1914-15.

TABLE No. 723.

Day.



OTTAWA RIVER STORAGE 593

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of St. Lawrence River at Pointe aux Trembles, for

1913-14.



594 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations atove M.S.L. of St. Lawrence River at Lanoraie, for 1911-12.

TABLE No. 727.

Day.



OTTAWA RIVER STORAGhJ 595

SESSIONAL PAPER No. 19a

Elevations above M.S.L, of St. Lawrence River at Lanoraie, for 1913-14.

TABLE No. 729.

Day.

1
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6 GEORGE V, A. 1916

Elevations above M.S.L. of St. Lawrence River at Sorel, for 1912-13.

TABLE No. 731.

Day. April. May. June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. March.

1



OTTAWA RIVER STORAGE 597

SESSIONAL PAPER No. 19a

Elevations above M.S.L., of St Lawrence River at Sorei, for 191-i-lo.

TABLE No. 733.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day. April.

19-79
19-87
20-08
20-08
20-00

19-91
19-79
19-66
19-70

19-70
19-83
19-87
19-70
19-45

19-41
19-04
18-95
19-20
19-75

20-54
20-33
20-41
20-62
19-46

18-46
18-16
18-00
18-25
18-16

May.

17-95
17-79
17-70
17-66
17-87

18-04
18-12
18-25
18-62
18-70

18-83
18-62
18-25
17-91

17-62
17-45
17-08
16-70
16-58

16-37
16-33
16-45

1616
16-08

15-87
15-79
15-91
15-91

15-79

June.

15-45

15-33
15-37
15-33

15-41

15-83

15-37
15-37
15-29

14-79

14-83
14-66
14-41
14-29
14-25

14-25
14-37
14-50
14-66
14-87

15-00
14-95
15-33
15-33
15-75

July.

15-41

15-33
1516
15-12
14-83

14-87
14-91
14-91
15-08
15-08

14-83
14-83
14-66
14-50
14-29

13-95

13-79
13-70

13-66
13-75
13-87
14-00
13-95

14-12
14-16
14-33
14-29
14-25
13-91

Aug.

13

13

13

13

13

13

13

13

13

13

13

13

13
13

12

12

12

13

13

13

13

13

13

13

13

13

13

13

13

13

Sept.

13-20
13-25
13-25
13-37
13-54

13-45
13-79
13-87
13-83
13-70

13-58
13-37
13-12
12-91
12-79

12-66
12-70
13 00
13-25
13-33

13-37
13-45
13-50
13-54
13-54

13-41

13-29
13 16
12-91

12-79

Oct.

12-75
12-79
12-75
12-79
12-91

13-12
13-04
12-79
12-87
12-95

12-70
12-75
12-58
12-37

12-41
12-87
12-95
14-08
14-08

13-79
13-83
13-70
13-33
13-00

12-75
12-79
12-41
12-25
12-62
12-79

Nov.

12-75
12-83
13-08
13-29
13-29

13-50
13-33
13-08
12-87
12-87

12-83
12-50
12-87
12-58
12-79

13-04
13-33
13-54
13-66
14-41

14-50
13-50
13-29
13-25
12-50

12-58
12-62
12-79
12-79
12-62

Dec.

12-66
12-75
13-12

13-50

13-70
13-62
13-45
13-62
13-87

14-33
14-79

15-66
16-08

15-75

15-62
15-66
15-87

16 08
16-33

1604
15-70

15-16
15-00
14-83
14-91
15-25
15-58

Jan.

15-37
15-29
15-41
15-37
15-16

15-12
15-29
15-58
15-41
15-25

15-29
15-33
15-41
15-50
15-33

15-33
15 -.50

15-58
15-66
15-79

15-54
15-16
14-79
14-66
14-50

14-45

14-41

14-50
14-45
14-50

Feb.

14-58
15-04
15-45
15-62
15-54

15-54
15-75
15-83
15-79
15 --33

1512
15-00
15-33
15-41

15-33

15-70
15-83
15-79
15-79
15-75

15-75
15-54
15-50
15-54

17-37
18-04
18-08

March.

79
58
58
45
20

16

08
83
66
41

29
12

00
00
00

08
08
95
83
54

50
62
54
58.

70

12
25
25
33
33
25

Gauge Height in feet, of East River at Stellarton, N.S., for 1913-14.

TABLE No. 734.

1



598 DEPARTMENT OF PUBLIC WORKS
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Gauge Height in feet, of East River at Stellarton, N.S., for 1914-15.

TABLE No. 735.

Day.



OTTAWA RIVER STORAGE 599

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Lake Nipissing at North Bay, for 1909-10.

TABLE No. 737.

Day.



600 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Elevations above M.S.L. of Lake Nipissing at North Bay, for 1911-12.

TABLE No. 739.

Day.



OTTAWA RIVER STORAGE 601

SESSIONAL PAPER No. 19a

Elevations above M.S.L. of Lake Nipissing at North Bay, for 1913-14.

TABLE Xo. 741.

Day.

1



602 DEPARTMENT OF PUBLIC WORKS

6 GEORGE V, A. 1916

Discharge Measurements of L'Assomption River,

TABLE No. 743.

Date. Hydrographer. Width. Area of

section.

Mean
velocity.

W. S.

Eleva-
tions,

Dis-
charge.

Remarks.

1912.

Oct. 26
Nov. 8

Nov. 16....

1913.

May 21

Juno 4
June 16

June 23
July7
July 12

July 18

Aug. 4

Aug. 8

Aug. 16

Aug. 22
Nov. 16....

1914.

May 22

June 10

June 15

June 22

July 6

July 8

July 15

July 20
July 23
July 27
Aug. 6

Aug. 13

Aug. 22

Aug. 31

Sept. 12

Sept. 17

Sept. 21

Sept. 23
Sept. 28
Oct. 5

Oct. 13

Oct. 29
Nov. 7

J. H. Beauchemin. .

.

A. M. Kirkpatrick.
do

S. B. Johnson
A.M. K. &W. E. B.
A. M. Kirkpatrick...
W.E.Blue
J . Beauchemin

do
W. E. Blue
J. A. Beauchemin

do
A. M. Kirkpatrick...

do
do

B. Ross

do
do

H. S. Patterson.

.

B. Ross
H. S. Patterson.,

do
do
do
do

J. A. Beauchemin
do
do

do

do

do
do

do
do
do
do

do
do

Feet

521

597
538

424
430
401
390
400
410
467
395
436
384
377
538

483

396
389
437
437
460
450
458
460
463
440
430
410

248

250

243
247

246
246
240
372

345
383

Sq. ft.

2,440
4,128
2,969

2,957
2,758
2,063
1,779
1,572
1,491
2,265
2,004
2,086
1,608
1,779
2,969

2,119

2,061
1,885
1,884
2,141
2,174
2,217
2,135
2,121
2,129
1,936
1,354
1,433

1,299

1,290

1,108
1,162

1,109
1,149
1,136
883

942
1,326

Ft. per
sec.

2-704
4-196
1-457

0-725
1-310
0-595
0-146
0-325
0-415
0-339
0-180
0-218
0-346
0-432
1-457

0-947

0-860
0-363
0-268
0-350
0-377
0-429
0-408
0-336
0-219
0-381
0-279
0-282

0-444

0-475
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0-335
1-451
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Feet.
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24-0
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23-9
22-3
20-6
22-2
19-1

19-1

19-0
18-7
18-4
19-3

22-1

20-30

19-04
18-41

18-10
18-57
18-46
17-94
18-50
17-55
17-68
17-06
16-78
16-73

16-71

16-73

16-32
16-36

16-50
16-28
15-99
17-06

16-34
16-95

Sec.-ft.

6,600
17,320
4,325

2,140
3,630
1,229
262
511
618
769
353
455
557
768

4,326

2,008

1,773
699
506
750
819
952
871
712
466
737
378
404

577

612

424
456

387
305
380

1,282

718
1,358

1| mile from mouth.
Ij mile from mouth.
U mile from mouth.

Repentigny.
St. Paul I'Hermite.
St. Paul I'Hermite.

do
do

Charlemange.
do
do
do
do
do

St. Paul I'Hermite.

Lower G.
Charlemange 18-90

do 18-33

do 18-06

do 18-49
do 18-46

do 17-85
do 18-38
do 17-52

do 17-58

do 16-93

do 16-73

do 16-63
21 going through Little Canal,

added to total.

Head of Little Canal, new
section. 16.57

do 16-53

Little Canal 32 added to total.

At head of Little Canal, 16-18
Little Canal 20 added to total

16-30
do 21 do 16-43
do 19 do 16-28
do 15 do 15-82

New sect, includes Little
Canal. 17-00

do 15-56
do 16-43
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COMMISSION

Appointing commissioners to inquire into and report upon the commercial feasibility

and national advantages to be derived from the proposed construction of a deep

inland vraterway from the Georgian bay, Ontario, to the port of Montreal in

the province of Quebec.

Dated 18th March, 1914.

Eecorded 1st April, 1914.

Lib. 212, Fol. 67.

THO^^IAS MrLVEY,
Deputy Regisirar General of Canada.

CAXADA.

George the Fifth^ by the Grace o^ God, of the United Kingdom of Great Britain

and Ireland, and of the British Dominions beyond the Seas, KLN^G, Defender
of the Faith, Emperor of India.

To all to whom these presents shall come, or whom the same may in anywise concern.

Greeting,—
Whereas in and by an order of His Eoyal Highness our Governor General in

Council, bearing date the eighteenth day of March, in the year of Our Lord One
Thousand Xine Hundred and Fourteen, provision has been made for a careful and
thorough inquiry by our commissioners therein and hereinafter named in respect of

the proposed construction of a deep inland waterway, providing for accommodation
-or the large lake carriers from the Georgian bay, in the province of Ontario, to the

port of Montreal, in the province of Quebec, from the point of view of the commercial

fea-sibility and national advantages to be derived from 6uch a waterway, and in that

connection to inquire into and consider the following questions, namely:

—

1. A study of the transportation problem in relation to the proposed waterway

;

to what extent can it help in developing the resources of the country.

2. The advantages of a large waterway from the lakes to the seaboard, open to the

largest type of lake carriers ; the feasibility of these carriers navigating such water-

way and the influence on the rate regulation o' transport, especially upon cheaper

commodities which the country produces.

3. The competition of the waterway with the railways; effect on railways, by
creating new industries, on account of cheap transportation of low grade freight that

cannot be handled by rail, causing an expansion in industries, an increase to the popu-

lation and a demand for a higher class of freight seeking transportation by rail.

4. The probable volume of traffic available on account of the natural advantages

of such waterway, which would be the shortest and deepest water route from the head
of the Great Lakes to the seaboard for the largest lake vessels and the probable length

of the open navigation season through this waterway.

0. 'I'raffic of the (>rf'at Lakes; how it roaches the seaboard. The percentage of

Canadian traffic handled through United States ports, and causes for this diversion.

5
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6. Lake transportation; rates that obtain; lake and rail rates as against all rail

ratec.; also a comparison with an all water route rate; also a comparison between the

proiwsed Georgian Bay Ship Canal route and all the competing routes in existence

and in course of construction and their capacity; comparative cost of transportation

per ton mile, rail, lake and rail, and all water.

7. A comparison of the volume of traffic that may be handled by water as against

the rail routes within the same period. Possible economic advantages of such a

waterway.

8. The position of the Northwest; Fort William and Port Arthur being the

objective point of- all lines running through the wheat belt. How the situation at the

head of the lakes would be ameliorated; would an all water route from Fort William

to the seaboard, for largest lake vessels, be the natural complement of the present

water and rail routes?

9. The position of the existing and projected Gulf Lines via Galveston, what

their influence would be regarding diversion of traffic from the lakes and St. Lawrence

route. The effect upon the movement of the traffic by the opening of the Hudson

Bay, and Pacific and Panama routes.

10. The conditions that exist at the Atlantic seaboard, Canadian and United

States, 36 to handling traffic, and as to ocean and insurance rates.

11. Interprovincial trade. The facilitating of trade between the provinces. The
Northwest to supply Ontario, Quebec, and the Maritime Provinces with wheat at a

cheaper transportation rate; Ontario and Quebec to supply in return the product of

their manufactures, whilst it will perhaps be possible for Nova Scotia to supply coal

to ^ome Ontario points at a cheaper freight rate than it now costs to bring it from the

United States, effecting a great saving to the country.

12. The iron industry and other mineral resources; the deep waterway as a factor

in their development.

13. Pulp industry and the possibility of development.

14. The tendency to manufacture at the base of supply; the possibilities along

the route of the waterway where raw material that cannot be transported by rail at a

low rate is available. The easy development of large water powers at dams, for manu-

facturing purposes.

15. New territory opened in the Northwest and the requirements to move the

grain crop in the future to open market ; the cost of transportiri;; whea'.* from

important centres in the Northwest to head of lakes.

16. Storage at the head of the lakes and the seaboard; extent of terminals required.

17. Markets, general statistics, synopsis of history of deep canals; their trade

development.

18. Generally speaking, the commercial feasibility of the proposed waterway.

Now Know Ye that by and with the advice of our Privy Council for Canada,

we do by these presents nominate, constitute and appoint William Sanford Evans, of

the city of Winnipeg, in the province of Manitoba, financial agent; Frank Stephen

Meighen, gentleman, and Edouard Gohier, merchant, both of the city of Montreal,

in the province of Quebec, to be our commissioners to conduct such inquiry;

to have, hold, exercise and enjoy the said office, place and trust unto the said William

Sanford Evans, Frank Stephen Meighen and Edouard Gohier, together with the

rights, powers, privileges and emoluments unto the said office, place and trust of right

and by law appertaining during pleasure,—And we do further nominate, constitute

and appoint the said William Sanford Evans to be the Chairman of the said Com-
mission.
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And we do hereby under the authority of the revised Statute respecting inquiries

concerning public matters confer upon our said Commissioners the power of summon-
ing before them any witnesses and of requiring them to give evidence on oath or on
solemn affirmation if they are persons entitled to affirm in civil matters, and orally or

in writing, and to produce such documents and things as our said Commissi oner?

shall deem requisite to the full investigation of the matters into which they are hereby

appointed to examine. And we do hereby further authorize the said Commissioners

to employ such technical and professional assistants as they may deem necessary in

connection with the inquiry. And we do hereby require and direct our said Com-
missioners to report to His Royal Highness the Governor General in Council the result

of their investigation together with the evidence, if any, taken before them and any
opinion they may see fit to express thereon.

In testimony whereof, we have caused these our letters to be made patent and
the great seal of Canada to be hereunto affixed. Witness : Our Most Dear and Entirely

Beloved Uncle and Most Faithful Counsellor, Field Marshal His Eoyal Highness
Prince Arthur William Patrick Albert, Duke of Connaught and of Strathearn; Earl

of Sussex (in the Peerage of the United Kingdom); Prince of the United Kingdom
of Great Britain and Ireland; Duke of Saxony, Prince of Saxe-Cobourg and Gotha;
Knight of Our Most Noble Order of the Garter; Knight of our Most Ancient and
Most Noble Order of the Thistle; Knight of Our Most Illustrious Order of St. Patrick;

One of our Most Honourable Privy Council; Great Master of Our Most Honourable
Order of the Bath; Knight Grand Commander of Our Most Exalted Order of the

Star of India; Knight Grand Cross of Our Most Distinguished Order of St. Michael
and St. George; Knight Grand Commander of Our Most Eminent Order of the Indian
Empire; Knight Grand Cross of Our Eoyal Victorian Order; Our Personal Aide-de-

Camp; Governor General and Commander-in-Chief of our Dominion of Canada.
At our Government House, in Our City of Ottawa, this eighteenth day of March,

in the year of Our Lord One thousand nine hundred and fourteen and in the fourth

year of Our reign.

By Command,

THOMAS MULVEY,

Under-Secretary of State.



Honourable Egbert Eogers^

Minister of Public Works,

Ottawa, Canada.

Sir,—Pending the completion of the statistical survey of the principal facts and

conditions entering into the transportation problems referred to the Georgian Bay

Canal Commission, which it was arranged should be undertaken as preparatory to

the work of the Commission, I beg to submit the following Interim Report covering

such matters as have already been submitted to examination.

Yours respectfully,

W. SAXFORD EVANS.

Ottawa, 1916.
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INTERIM REPORT, GEORGIAN RAY CANAL COMMISSION.

By W. iSaxford Evans, Chaii-man, Georgian Bay Canal Commission, 1916.

INTRODTJCTORY STATEMENT.

Under the authority of Parliament, a survey and investigation of the practic-

ability and probable cost of the long-mooted proposition to construct a deep waterway
from Georgian bay to the harbour of Montreal, by way of the French and Ottawa

rivers, was initiated in 1904 under a board of engineers. In 1909 this board submitted

a report (Georgian Bay Ship Canal Report upon Survey, with Plans and Estimates of

Cost, 1908), the plans providing for a waterway 22 feet deep, with a length of 440 miles,

in which there would-be 28 miles of canal excavation, 66 miles of channel dredging, and

346 miles of river and lake; with 127 locks of a minimum length of 650 feet, with 65

feet clear width and 22 feet clear depth, the lift ranging from 5 feet to 50 feet; and

with a minimum water supply in the summit basin, icapable of being increased, which

would permit of 20 lockages per day throughoTit a season of about 210 days. The cost,

originally placed at $100,000,000, was, in view of increases in the cost of materials,

subsequently estimated at $125,000,000.

In 1914 a Royal Commission was issued, in the terms already set forth, for a

report upon the '' commercial feasibility " of such a canal, and in general upon many
elements of the transportation! problem in Canada. The engineers had reported that

the canal was practiciable, but the report of the Georgian Bay Canal Commission was

to be upon the question whether or not it would pay Canada to spend $125,000,000

upon this public work.

A reasonable judgment upon the economic feasibility of any proposition must be

based upon a careful study of facts and upon an equally careful estimate of tendencies

and possibilities of development. As many of the conditions which 'Cionstitute the

economic factors of a problem such as this have not previously been statistically studied

in Canada, and are not adequately set forth in any existing compilations, it was con-

sidered desirable to collect and arrange iciertain important classes of facts as preliminaiy

to the consideration of any conclusions by the commission, and even as preliminnrv

to the holding of public hearings. An arrangement was accordingly made by which

the chairman of the ic-iommission imdertook this preparatory statistical survey, and

this interim report, sets forth some of the facts so far ex'amined. It is not a report on

conclusions, but rather a general introductory statement of part of the case to be

argued, and t^kes the form of a summary statement, illustrated by diagrams, and an

appendix containing tables of figures. It is submitted at this sta'^e for constructive

criticism and for suggestions as to other essential matters to be taken into considera-

tion so that the case may be made complete. As soon as the most important funda-

mental facts are available and within the knowledge of those interested, argument

can profitably bq heard, and in due time, and after full public hearings, the Georgian

Bay Canal Commission will present its report.

Si'^ope of this report.—Great public works, such as railways and canals, may be

undertaken for pc)litical, militar:\', or economic reasons. The terms of Confederation

imposed on the Dominion Government a iwlitical obligation for certain works of

this kind. Military purposes have led to very large expenditures on transportation

9
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facilities in many countries, and perhaps neither military nor the higher political

reasons should be overlooked in conection with any public work. The present ques-

tion, however, is whether^there is an economic reason for a Georgian Bay canal.

A canal is constructed to carry traffic and from the national standpoint might have

economic justification :

—

(1) If exifeting traffic facilities are congested, or in danger of congiestion within

a period of time for which provision should now be considered, and if the proposed

canal offers adequate and satisfactory additional facilities.

(2) Even if actual congestion is not threatened, then if a sufficiently great volume
of traffiic: is likely to be affected by the building of the canal so that the decreased cost

or the increased convenience will bear a remunerative relation to the capital invested.

Cnder this heading there would be two inquiries :

—

(a) As to the volume of traffic that would probablj' use the canal itself;

(6) As to the volume of traffic likely to be affected by the competitive influence of

the canal, through the effecit of the new route on the rates and conveniences of other

routes.

(3) If its construction would probably promote the development of traffic to a

greater extent or at a more rapid rate than an alternative improvement in facilities,

and to a degree commensurate with the cost.

(4) If ini connection with its construction 'collateral assets or benefits might be

created, of which water-powers may be taken as one example, which, properly appraised,

might so supplement the traffic advantages as to make the total national return appear

profitable.

This interim report does not deal with possible collateral values created by the

building of the proposed Georgian Bay canal, whicih must later be inquired into, but

solely with the problem of traffic.

Again, this report does not deal with the important question) of local traffic, but
only with the problem of through traffic. A canal might enable the population along

its banks to receive and ship goods on better terms than at present and might lead to

a marked increase of population in that district and to the establishment of new
industries; and it might also further the development of such natural resources as

that district may contain. To the extent to which it is a net addition to the sum of

national well-being, and is not accompanied by a corresponding loss elsewhere or is not

only a transfer from one point to another, an economic adv^antage to a section of the

population or to a limited district may be counted a national advantage. But it must
not cost too mU'Cth and the burden of the cost must be properly placed. The natural

resources of the territory tributary to the proposed canal should be carefully investi-

gated, and an estimate made of all probable local gains. In this report, however, only

facts and conditions bearing on the general traffic problem of Canada are imder

examination.

The proposed Georgian Bay cianal would form a new channel in the St. Lawrence
and Great Lakes water-route from the Atlantic ocean to the heart of the North Ameri-

can continent. Over certain of the existing channels of this greatest of inland water-

ways there now passes an enormous volume of traffic. Some of this is Canadian traffic

and some United States traffic. Some of the vessels are of Canadian or British

registry, and some of United States registry. These vessels freely use all canals and
improvements in the waterways, without distinction because of the nationality of the

vessel or the national ownership of the canals or deepened channels, and, within the

restrictions of the coasting laws, some traffic of Canadian origin is carried in United

States vessels, and some traffic of United States origin is carried in Canadian vessels.

This great waterway is paralleled to the north and to the south throughout its whole

course by many railway lines, which also carry an enormous traffic of mixed national

origin and destination.
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Among- the materials i-ecessary as a basis for a reasonable judgment on the econ-

omic feasibility of the canal in its relation to general traiiic, there should be facta

covering the following points :

—

(1) The magnitude of the total traffic of both countries that now so moves and

that may in the future so move as to fall within the sphere of influence of such a canal.

Traffic of Canadian origin or destination, that is, traffic that enters into Canadian

trade, should be differentiated from United States traffic in order that it may be con-

sidered separately, for the national advantage to Canada of benefits conferred on Cana-

dian traffic would be much, more direct and would be calculated on broader gromids

than would the advantage to Canada that might be incidental to benefits conferred

on United States traffic.

(2) The routes now followed by traffic and the causes of the present distribution.

If necessary in order to discover these causes, the goods must be traced from their

point of origin right through to their ultimate destination, even if this involves a

study of transportation conditions on the ocean and of the method© and demands of

foreign markets.

(3) The classes of goods now constituting the traffic, and the possibilities of

increase in each of these classes and of the addition to the traffic of new classes of

goods.

{A) The present nature and probable tendencies of railway competition against

the water routes.

The traffic that would probably feel first and most directly the influence of a new
canal is the traffic that now passes by water between the East and the West in Xorth

America. This report represents the results of an investigation of this waterbome
traffic along the above general lines. Xo detailed study of the rail-borne traffic and of

railway competition has yet been made.
In the summary statement no attempt is made at exhaustive treatment, but rather

the facts of a single year or with respect to a single article are selected to illus-

ne general conditions found to exist, and diagrams are freely used. Indeed,

much of the report is but an explanation of the diagrams. In the appendix are given

tables of statistics, some compiled direct from original material and some taken from
various authoritative publications, which will in most cases provide material for a

much more extended study. The year 191.3 has been chosen for special attention, first

because the traffic movement was greater in that year than in any other, and second,

becatise 1913 was the latest complete year before the disturbances created by
the war, and witnessed the fullest manifestation of the tendencies of what may be

called normal times. Xormal conditions must be understood before the abnormal can

be rightly judged.

There is included in the appendix also a precis index of Hansard Debates of the

House of Commons and the Senate on the Georgian Bay Ship Canal, 1902-13.

As many other problems, beside that of the Georgian Bay canal, depend ujx^n the

.<jame fundamental facts, it is possible that the material herein presented may prove of

interest in more than the one practical direction.

In this report, the quantities, and not the values, of freight traffic are taken into

consideration, whenever these can be obtained, and less attention is paid to freight

rates than to the general conditions that underlie freight rates.

It is the weight, or the bulk, of freight traffic that chiefly creates a transportation

jiroblem, and not its value. Cargoes and carloads are measured by tons and not by
dollars. To illustrate: In the fiscal year 1912-13, Canada imported Unset diamonds
to the value of $3,846,350.^ If put into one package, these diamondo would probably

weigh about 44 pounds, and the whole package could be thrown into the corner of the

1 Report of the Department of Customs, Trade and Navigation, year ending March 31, 1913,
p. 354.
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small safe in one express car. Ini the same fiscal year, Canada imported large quantities

of soft coal, aggregating over five times the value of the diamonds. Taking for com-

parison the quantity of soft coal which at the entered price would give a value equal

to the diamonds, we have a freight tonnage of 1,923,175 tons. According to the report

of the Department of Eailways and Canals,^ there were in that year on all the railways

in Canada a total of 14,746 coal cars, with an average capacity of 38J tons. If all these

cars were assembled to carry the above amount of coal, each car would have a little

over 83 loads. Put in another way, if these cars were made up into trains of forty cars

each, and twelve such trains were despatched per day, it would take 104 days to move
the load. Here we have a big transportation problem, whereas the same value in dia-

monds offers no transportation problem at all, but only an insurance or police problem.

It may be much, more profitable for a country to produce or trade in goods that must

be weighed by ounces or pounds, but it is only tons, no matter what their value, that

can fill vessels or ears and that require new canals, deeper channels, more railway

lines and heavier rails and bridges.

Freight rates do not always explain traffic movements, and are sometimes symptoms

rather than causes. A relative cheapness of rates will not always divert traffic from

other routes; for traffic often seems to move upstream against higher rates. There

are many conditions which determine the routing of traffic, and it is impossible to

reach sound practical conclusions by studying freight tariffs alone. "What has been

sought in the present investigation is the causes of traffic movements, whether these

causes have manifested themselves in freight rates or not. There may be artificial

interferences with the operation of these fundamental causes, such as may arise from

the exercise of governmental regulation on the one side, or from conferences, affili-

ations, pools, or combinations on the other, but it has not been possible in the time to

trace the influence on the courses of traffic that may have been exerted by these means.

1 Railway Statistics, year ending June 30, ISia, p. 139.
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FREIGHT TRAFFIC TO AND FROM LAKE SUPERIOR.^

Ihc principal volume of wsittrborne traffic between the East and the West in Xorth

America passes back and forth through the Sault Ste. Marie canals, and it 'cui there

be conveniently measured and analysed owing to the admirable statistical reports'^

prepared imder the direction of Lt.-Col. Mason M. Patrick, Corps of Engineers, U.S.

Army, covering the traffic of both countries through all the canals, and of the Cana-

dian Department of Railways and Canals-* dealing specially with the traffic through

the Canadian canal.

In diagram 1 is represented in graphic tform the total freight traffic of Canada and

cf the United States combined, passing through the canals at Sault Ste. Marie, Onitario

and Michigan, during the season of navigation of the year 1913."

Fig. 1 shows th(i total freight traffic divided into eastbound and westbound traffic.

Of a total freight traffic of 79,718,344 short tons, there passed eastbound 59,205,853

tons, and westbound 20,512,491 tons. Among the points to be noted are:

—

(1) The magnitude of this traffic. In tons of cargo and in net registered tonnage

of vessels, the traffic through the Sault Ste. Marie canals during somewhat less than

eight months of open navigation greatly exceeded the twelve months' total of any other

leanal or of any single port in the world. Its figures, co far as narrow waterways are

concerned, are apparently surpassed only by those of the Detroit river,^ which, in addi-

tion .0 carrying over ST per cent of the traffic which aloo passes through the Sault

Ste. Marie canals, carries traffic to and from lake Michigan, lake Huron, and Georgian

bay and local traffic for Detroit river ports. A direct comparison in freight tons with

the traffic through the Suez canal is not practicable, but the net registered tonnage of

vessels passing through the Suez canal in the year 1913 was 20,033,884 tons, while

the net registered tonnage of vessels passing through the Sault Ste. Marie canals in the

navigation season of the same year was 57,989,715 tons.

(2) The distribution of traffic as between eastbound and westbound, the ratio

being 2.88 to 1.

(3) The growth of the traffic. In the appendix* are given detailed figures for

1911 to 1915. In 1890 the total freight traffic was 9,041,213 tons; in 1900, 25,643,073

tons, and in 1913, 79,718,344 tons.

Fig. 2 shows the origin of the traffic' No matter what the original national source

or the ownership of the goods may be, the traffic; originating at Canadian ports is, in

accordance with the commonly accepted definition, called Canadian traffic, and is

represented in solid black ; while the traffic originating at United States ports is called

United States traffi'O, and is represented by the hatched portions of the figures. Out
of a total eastbound traffic of 59,205,853 short tons there originated at Canadian ports

0,103,847 tons, or 10.30 per cent. Out of a total westbound traffic of 20,512,491 tons

there originated ^at Canadian ports 771,410 tons, or 3.27 per cent. Of the total east-

bo:und and westbound traffic combined, 6,875,257 tons, or 8.62 per cent, was of Cana-
dian origin.

1 Appendix Tables 1-17, pp. 87-102. Statistics. 1911-15.

2 Annual Statistical Reports of Lake Commerce, passing through canals at Sault Ste. Marie,
Ontario and Michigan, with a Supplementary Report of commerce passing through the Detroit
River.

3 Canal Statistics.

4 Appendix. Table 1, p. 87. Statistics. 1911-15.

5 Appendix. Table 2, p. 87, Statistics, 1911-15.
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Fig. 3 shows the destination of the traffic/ that is the freight shipped to Canadian
ports as compared with the freight shipped to United Staves ports. Of tl"ie total east-

bound freight, 6.11 per cent, or 3,619,630 tons, was destined to Canadian ports in the

east; while of the total westbound freight, no less than 29.02 per icent, or 5,954,388 tons.^

was destined to Canadian ports in the west.

It will be noted that there are marked differences in the relative proportions of

traffic in figures 2 and 3. It is evident, for exlample, that a much smaller amount of

freight arrived at Canadian ports in the east than was shipped from Canadian ports

in the west, the difference being 2,484,211 tons. This means that a large amount of

Canadian freight, eastbound, was shipped to United States ports, and that there was
not a corresponding amount of United States freight shipped to Canadian ports. The
heavy shipments of Canadian grain and flour to United States ports are not offset by
any correspondingly large movement of United States traffic, at least from the Lake
Superior district, to Canadian ports. On the other hand, nearly 7i times as much
freight arrived at Canadian ports in the west as was shipped from Canadian ports in

the east, the difference in this case being accounted for chieily Ly the large shipments
of United States coal to Canadian ports in the west.

Distribution of traffic Inj lake districts.—Leaving the St. Marys river the traffic

eastbound divides, one portion diverging to ports on lake Michigan, one to ports on

lake Huron and Georgian bay, a very large portion to lake Erie ports, while the bal-

ance goes to ports on lake Ontario and the St. Lawrence river. Westbound, streams

of traffic converge from all these districts. It has not so far been found practicable to

work out the traffic belonging to each individual port, but the material is available for

estimating the traffic of ports grouped aiccordiug to lake districts.

It is clearly important to understand how existing traffic by water is routed.

Traffic between lake Michigan and lake Superior will probably, for example, prove to

have little bearing on the problem of a Georgian Bay canal ; and again, the traffic now
received at and shipped from lake Erie ports must be examined with a view to determin-

ing to what extent this routing is due to the fact that the commodities constituting

the westbound traffic: originate in districts directly tributary to lake Erie, and to whpt

extent the eastbound traffic now received at those ports is influenced by fundamental

causes, such as consumption demand or the existence of through export facilities.

With regard to the traffic with lake Huron and Georgian bay and with lake Ontario,

it will be important also to inquire what proportion belongs to local districts that

could not be served by an alternative route through a Georgian Bay canal. At this

stage, however, only the general facts of distribution will be presented.

Total traffic hy the lake districts'—In diagram 2 is shown the total eastbound traffic

through the Sault Ste. Marie canals during the season of navigation of 1913, divided

according to the lake districts to which the freight was shipped, and the total west-

bound traffic divided according to the lake districts from which the freight was shipped.

Comparing the quantity shipped to lake Erie in the eastbound figure with the quantity

shipped from lake Erie in the westbound figure, the relation of outward to return) car-

goes with respect to that lake district is indicated; and so with each of the other lake

districts. The preponderance of the traffic with lake Erie ports is strikingly

apparent.

Of a total eastbound freight traffic of 59,205,853 tons, there was shipped to ports

n lake Erie, 49,427,101 tons, or 83.48 per cent; while of a total westbound traffic of

20,512,491 tons, there was shipped from ports on lake Erie. 19.297,105 tons, or 94.07 per

cent. Of the combined total of eastbound and westbound traffic of 79,718,344 tons, the

traffic between lake Erie and lake Superior amounted to 68,724,206 tons, or 86.2 per cent.

Traffic with lake Michigan ports comes second in total amount, although it is only

about one-twelfth a? grent as the traffic between lake Superior and lake Erie, the figures

1 Appendix, Table 3, p. 88, Statistics, 1911-15.

2 Appendix Table 4, pp. 88-90, Statistics, 1911-15.
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being 6,704,080 tons, or 8.40 per cent. Eastbound tbere was shipped to lake Michigan,
6,370,535 tons, or 10.77 per cent of the total, and from lake Michigan ports westbound
there was shipped 327,545 tons, or 1.59 per cent of the total westbound freight.

Of the combined total eastbound and westbound, the traffic between lake Huron
and Georgian bay and lake Superior amounted to 2,885,890 tons, or 3.62 per cent. To
lake Huron and Georgian bay ports there was shipped eastbound, 2,445,945 tons, or 4.14

per cent; and westbound from lake Huron and Georgian bay ports, 439,945 tons, or

2.14 per cent.

Of the combined total eastbound and westbound, the traffic between lake Ontario
and St. Lawrence river and lake Superior amounted to 1,404,168 tons, or 1.76 per cent.

To lake Ontario and St. Lawrence river ports there was shipped 956,272 tons, or 1.61

Diagram No. 2.

DISTRIBUTION BY LAKE DISTRICTS OF TOTAL TRAFFIC

THROUGH CANADIAN AND AMERICAN CANALS AT

SAULT STE. MARIE, NAVIGATION SEASON ISf3

per cent, and from lake Ontario and St. Lawrence river ports there was shipped west-
bound 447,896 tons, or 2,18 per cent.

Canadian traffic by lake distHcts.^—Of a total traffic of Canadian origin amount-
ing to 6,875,257 tons, 48-33 per cent, or 3,322,-534 tons was traffic to and from lake Erie
ports. Traffic with lake Huron and Georgian bay ports came second, with 2,361,375
tons, or 34.34 per cent. Traffic with lake Ontario and river St. Lawrence portsi

amounted to 1,107,317 tons, or 16.10 per cent. From Canadian ports on lake Superior
to ports on lake Michigan there was shipped '34,031 tons or 1.22 per cent of the total.

Tn this traffic with lake Erie nearly all the freight was eastbound, ver>' little freight
westbound having originated at the Canadian ports on that lake. Lake Ontario and
river St. Lawrence ports supplied a little over one-half of the westbovmd traffic, namely,
094.14S tons, or 51.09 i)er cent of the total Canadian westbound traffic. Lake Huron
and Georgian bay ports supplied 353,395 tons, or 45.81 per cent.

1 Appendix, Table 5, p. 91. Statistics. 1911-15.
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The particulars are as follows :

—

Total Canadian traffic by lake districts—Navigation season, 1913.

Direction.



18 INTERIM REPORT OF THE

6 GEORGE V, A. 1916

The particulars are as follows :

—

Caxadun traffic to United States ports by lake districts—Navigation season 1913.

Direction.
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The particulars are as follows:

—

UxiTED States traffic to Canadian ports by lake districts—^Navigation feeason 1913.

Direction.
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NUMBER, CAPACITY AND NATIONALITY OF VESSELS.

How many vessels were engaged in 1913 in the carrying of the enormous freight

tonnage which passed through the Sault Ste. Marie canals? Of what types and sizes

were these vessels, and how does the classification of 1913 compare with the classifica-

tions of earlier years ? How many were Canadian vessels and how many United .States

vessels, and how did they compare as to capacity and what proportions of the traffic

were carried by each? These and many other points must prove of practical interest

and perhaps of great importance.

The development in type of vessels employed in the lake Superior trade will indi-

cate the results of experience in economy and efficiency of transportation. The division

of the total traffic, or of the traffic on certain routes, between Canadian and United

States vessels will throw light on the nature and limits of national competition in the

carrying trade under the present coasting laws and the existing conditions of trade.

What is the present " load factor " of vessels in this trade, that is, how well filled are

they on the average, how does the load in one direction compare with the load in the

other, and on one route with another, and how is the load distributed in each direction

throughout the season ? How does the " load factor " of Canadian vessels compare

with that of United States vessels? Such matters must be understood before the rela-

tive development possible to the Canadian carrying trade can be estimated and before

the probable advantages or limitations of a new water route can be judged.

Development of Cnnadian carriers.—While by comparison with that of the United

States the Canadian mercantile fleet on the inland waters is small, it is yet of con-

siderable size and its capacity has been steadily growing.^ In diagram 3 (fig. 1) is

presented the comparative increase in gross tonnage of vessels of Canadian and British

register engaged in the carriage of passengers and freight on the Great Lakes and con-

necting waters, the river St. Lawrence between Kingst-ou and Montreal, the Rideau

canal, and the Ottawa river between Ottawa and Montreal; that is, on the inland waters

west of Montreal to the head of lake Superior.

In actual number of vessels there has been no great change in re- ent years, but the

type and size have improved. In the fiscal year 1899-1900 there were 242 vessels so

engaged; in 1905-06 the number was 270; and in 1913-14 the number was 265.

Tlie size of the vessels thus registered for service on the above inland waters, as

measured by the aggregate gross tonnage, was, in 1899-1900, 90,924 gross tons; in

1905-6, 157,625 gross tons; and in 1913-14, 310,176 gross tons. In 1913-14 there were

five fewer vessels engaged than in 3905-6, but the aggregate size of the vessels had

practically doubled. Larger vessels had been substituted for smaller vessels. The
chanse^ that have occurred in the aggregate f-ize of vessels in the different classes.

according to gross tonnage, are set forth in fig. 2 of diagram 3.

The great increase in capacity has been in the class of vessels of over 2,000 tons

gross re^ster (say, over 1,250 tons net register) and since 1908-9 the capacity of this

class of vessels has been greater than that of any other class. A marked inicrease has

also taken place in the a,ggregate capacity of vessels between 1,000 and 2,000 tons gros'=<

register. There has been an actual falling-off in the class of vessels between 500 and

1,000 tons gross register, while the capacity of vessels under 500 tons gross register has

remained fairly constant, but in this smallest class the number of vessels has greatly

decreased, showing that many of the very smallest vessels have l>een discarded and

somewhat larger vessels substituted.

1 ADOendix. TabJe 18, p. 103, Statistics. 1899-1914.
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Of the above Canadian mercantile fleet, consisting in 1913-14 of 265 vessels of

310,176 tons grost register, or 214,580 tons net register, there passed through the Sault

Ste. Marie canals in the navigation season of 1913,^ 144 vessels of 170,558 tons net

register; that is, 54 .34 per cent of the number and 79-48 per cent of the capacity', show-

ing that the larger vessels in the Canadian fleet were engaged in the Lake Superior

trade to a greater extent than in the shorter tradefe.

In 1913,1 708 vessels of United States register, having a capacity of 1,807,412 net

registered tons, passed through the Sault Ste. Marie canals. Compared with the Cana-
dian, they were 4-91 times as numerous; their value was 8-31 times as great; and they

had 10-59 times the capacity. On the average the United States vessels were thus very

much larger than the Canadian, and had a relatively greater carrying capacity in pro-

portion to capital invested. The United States vessels carried 15-17 times as much
freight as Canadian vessels, and were thus more heavily loaded or made a greater num-
ber of trips. It shovild be noted, however, that Canadian vessels carried 47,825 passen-

gers, while the United States vessels carried only 29,369 passengers. Relatively there

"Were more passenger boats in the Canadian fleet. The particulars are as follows :

—

Canadian Vessels.

Class.
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total eastbound and westboimd combined, amomiting to 6,875,257 tons, Canadian ves-

cels carried 3,927,1^5 tons, or 57-11 per cent.

With regard to traffic destined to Canadian ports, of the total of 3,619,636 tons east-

bound, Canadian vessels carried 3,256,109 tons, or 90-71 per cent; while of the total

westbound, amounting to 5,954,388 tons, Canadian vessels carried 1,515,437 tons, or

25-40 per cent. Out of the total eastbound and westbound combined, Canadian ves-

sels carried 4,798,546 tons, or 50-12 per cent.

Because of the coasting laws, Canadian vessels of course carried all the Canadian
traffic destined to Canadian ports, but of the eastbound traffic originating at Canadian

ports which was shipped to United States portfc, amounting to 3,041,98'S tons, Canadian
vessels carried only 103,751 tons, or 3-41 per cent. Of the westbound traffic of Canadian

origin destined to United States ports, amounting to 37,177 tons, Canadian vessels

carried 27,302 tons, or 73-43 per cent.

Of the traffic originating at United States ports and shipped eastbound to Canadian
ports, amounting to 557,777 tons, Canadian vessels carried 224,250 tons, or 40-2 per

cent. Of the large westbound traffic of United States origin destined to Canadian
ports, amounting to 5,220,155 tons, Canadian ves&els carried 778,204 tons, or 14-90 per

cent.

Distribution hy Nationality of Vessels According to LaTce Districts}—Traffic

between Lake Superior and Lake Ontario and River St. Lawrence ports is largely con-

trolled by Canadian carriers. Out of a total eastbound of 956,272 tons, Canadian

vessels carried 749,364 tons, or 78-36 per cent; and out of a westbound total of 447,896

tons, Canadian vessels carried 424,705 tons, oi* 94-08 per cent; or out of a combined
total of 1,404,168 tons, Canadian vessels carried 1,174,069 tons, or 83-61 per cent.

The traffic with Lake Huron and Georgian Bay ports is also largely controlled by

"Canadian vesfeels. Of the eastbound total of 2,445,945 tons, Canadian vessels carried

1,820,349 tons, or 74-42 per cent; of the westbound total of 439,945 tons, Canadian
vessels carried 345,854 tons, or 78-61 per cent; or of a combined total of 2,885,890 tons,

Canadian vessels carried 2,166,203 tons, or 75-07 per cent.

Of the enormous traffic with lake Erie ports, Canadian vessels carried a very

small portion ; of the total eastbound business, 1 • 62 per cent, and of the total westbound
business, 3-81 per cent, and of the combined total only 2-24 per cent. Nevertheless,

Canadian vessels carried more tons of freight to and from lake Erie ports than to and
from ports on lake Ontario and the St. Lawrence river.

With lake Michigan ports the traffic of Canadian vessels was relatively insignifi-

cant.

1 Appendix, Table 4, pp. 8S-90, Statistics, 1911-1915.
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The particulars of distribution by nationality of vessels by lake districts are as

follo-ws :
—

^

Total traffic and percentages carried by Canadian and United States vessels accord-

ing to lake districts—Navigation season 1913.

Direction.

From lake Superior/
eastbound to I

Total eastbound . .

.

To lake Superior/
westbound from. . . (.

Total westbound.

Combined east and (

westbound totals. . \

Grand total

.

National-
ity of

Vessels.

Canadian
U. S

Canadian
U. S

Canadian
U. S

Lake Ontario
and River

St. Lawrence.

Total
Tons.

749,364
206,908
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LOAD FACTOR.

Cost of transportation per unit of cargo, and therefore the- economic basis of

freight rat^s, must depend largely on the load factor obtaining for the carriers. If

a vessel has a full load each way on every trip it will operate at the maximum of

efficiency and at the lowest cost per unit of cargo. The load factor may fall short of

this ideal in two general ways; there may be enough freight in one direction to furnish

full loads, but not enough in the opposite direction to furnish more than partial loads,

or the freight may be offered so irregularly in either direction or in both directions

that the loads vary throughout the season. To meet the requirements of any parti-

cular "trade"' there must be vessels enough to carry the maximum amount of freight

offering for shipment at any particular time. If, then, the freight does not continue to be

regularly offered throughout the season, but if, for example, the amount in one period

of the year ic. very much less thnn the amount in some other period, then the shippiner

either will be uneconomically employed in the slack months, or vessels must be diverted

to other trades; and in either case average costs per unit of cargo will tend to be

increased. In the same way, if outward and return freights are unequal, the number
of vessels must be proportionate to the greater of these quantities, and the voyage in

the opposite direction will not be fully efficient, which likewise will increase average

costs per unit of cargo. Transportation costs per unit of cargo are therefore, other

things being equal, lowest in that trade offering the most favourable load factor.

Among the other general conditions determining costs are distance, or the comparative

length of the voyage, and time, which is not necessarily in exact proportion to the

number of miles to be travelled. We have thus three general factors affecting the

economic basis of freight rates and therefore the relative advantages of competitive

routes :

—

(1) Distance, or the length of one route as compared with another. Certain

costs are almost directly proportionate to distance travelled. In long-voyage trades the

vessel can make fewer round trips in a season than in short-vovage trades, and must

distribute its season's costs over a smaller number of cargoes. Put in another way,

it takes a larger number of vessels to move the same amount of freight in a season

over long routes than over short routes, and therefore the freight on the long route

must meet the costs of the larger number of vessels.

(2) Time, or the j)eriod necessary for a round trip. If navigation on one route

is rendered slower than on another because of obstructions, such as canals, or narrow

or shallow waterways, requiring slower speeds, the costs on that rout« as compared

with the more open route will be relatively higher. On the other hand, the length of

time a vessel must spend in port in a season in loading and unloading must be taken

into account. In short-voyage trades a vessel is in port more frequently than in long-

voyage trades, and a greater proiX)rtion of its time is spent in loading and unloading.

This will tend to modify the factor of distance in favour of the long-voyage trade. On
one route half as long as another route a vessel will not be able to make quite twice

as many voyages in a season because it will have to spend almost twice as much time in

loading and unloading.

(.3) Ix)ad factor, as discussed above.
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General load factor in the Lake Siipetior Trade}—Eafetbound, in 1913, there

passed through the Sault Ste. Marie canals, 29,067,251 net registered tons of shipping,

carrying 59,205,853 short tons of freight. There were thus 2-03 short tons of cargo

for every net registered ton of vessel capacity. A net registered ton equals 100 cubic

feet of space, and the average long ton of freight is assumed to occupy 40 cubic feet.

According to these accepted standards of measurement it may be assumed that a vessel

ran carry approximately 2i long tons of average freight per registered ton.^ There

are many passenger and package freight vessels in the Lake Superior trade in which

the freight capacity would fall mudh below the theoretical standard, and on many
occasions vessels of all classes must have sailed with comparatively light loads. In

view of these conditions, and even allowing for the difference between the short ton

and the long ton, an average record for a total season of 2-03 short tons of cargo

for every net registered ton that passed through the canals is remarkable. Such results

could occur probably only in a trade in which a large proportion of the freight con-

sisted of heavy bulk commodities such as iron ore, of which, upon occasion, more

than 2^ long tons could be loaded into each registered ton of space. In view of the

above figures it may fairly be said, fherefore, that the freight boats in the Lake

Superior trade went east with full loads, and to this extent approached the ideal of

econom.ic loading in that direction.

On the return trips westbound, however, only 20,512,491 short tons of freight

were carried, or only a little over one-third of the freight carried on eastbound trips.

The exact ratio was 2-88 eastbound to 1 westbound. In 1912 the ratio was 3-23 to 1,

and in 1911, 2-13 to 1. This disparity between eastbound and westbound traffic is a

departure from ideal conditions; but there are few trades in the world in which

freight is even approximately equal in both directions, and a ratio of 2 or 3 to 1

cannot be regarded as exceptionally unfavourable.

The second important condition of satisfactory traffic is the regularity with which

freight is offered throughout the season. A vessel might sail full on every trip it

made, but might not be able to make regular trips because freight was not available

at all times; or a greater quantity of freight might be offered in one month, necessi-

tating the employment of a large number of vessels, while in some other month, or

months, comparatively little freight might be offered, causing the laying-up of certain

vessels or their diversion to other trades. The vessels remaining in the trade might

continue to carry good loads, but the general load factor of that trade would become

unfavourable.

Monthly Distribution of E'asthound and Westbound Traffic}—In diagram 4 the

quantities of freight carried in each month of the navigation season are shown for the

years 1913, 1912, and 1911. The solid black columns represent the quantities of east-

bound freight, and the hatched columns the quantities of westbound freight. The full

months of open navigation on the Great Lakes are May to November, inclusive. Ordi-

narily navigation is open for a week or two at the end of April, and, at increased insur-

ance, the season is extended at least until the 10th of December. April and December

are thus short monthfe. Comparing the heights of the solid black columns it is seen

that the eastbound freight is offered with great regularity, November showing the

smallest quantity, due to the falling-off in iron ore shipments after the first heavy

frosts. Still more remarkable under the conditions, however, is the evenness of the

westbound shipments. With only about one-third of a load for the mercantile fleet in

that direction, the westbound freight is distributed throughout every month of the

navigation season. The fleet could carry all the westbound freight in less than three

1 Appendix, Table 16, p. 101. Statistics, 1911-1915.

- Buoyancy differs with types of con.struction and this theoretical standard could not often

be reached under actual loading conditions.
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months, but, instead, it receives about one-third of a load for each trip. The monthly
distribution of traffic in this trade therefore approximates the ideal, assuming that the

ratio of eastbound to westbound must be 2 or 3 to 1.

The detailed figures showing the tons of freight carried each month in relation to

the total net registered tonnage passing through the canals are as follows:—

Freight tons per registered ton by months—season of lOl'l.

EASTBOUND.

April
May.
June
July
AugUbt. . . .

September.
Occober
November
December

.

Month.
Net

Registered
Tonnage.

568,591
116,487
301.178
379,149
036,966
073,226
233,721
868,919
489,014

Freight Carried.

1,098,123

8,332,178
8,855,821.

9,107,569
8,263.273
8,348,801
8,675,590
5,574,135
950,363

Freight
Tons per Ton
Registered.

•93
•02

•05

07
04
04
04
•94

94

WESTBOUND.

April ....

May
June
July...
August . ,

September
Octobpr .

.

November.
December.

948,742
069,577
339,2f.4

317,853
996,387
051,030
300,612
641,354
257,645

807, 432
3,044,017

3,257,792
3,170,555
3,2:^6,169

2,561,564

2,243,684
1,871,042

.330, 23()

•85

74
•75

•73
80
•63

•52

•70
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The highly favourable general load factor in the lake Superior trade, due to the

satisfactory loading and to evenness of distribution throughout the season, must deter-

mine the economic basis of freight rates in this trade, and must to a large extent domi-
nate the whole problem of transportation on the Upper Lakes. If the routing of any
large proportion of the traffic in either direction were changed in such a way as to

alter the average load factor, then the economic basis of freight rates could not remain
what it was in 1913. The route with the more favourable load factor could at a certain

point successfully compete against the route with the less favourable load factor, even

against some decreased cost of navigation on the latter route. Again, if the load fac-

tor presented by traffic of Canadian origin happened to be less favourable than the load

factor presented by traffic of United States origin, then Canadian traffic would tend to

be subject to somewhat higher costs if handled exclusively by itself. If Canadian
vessels attempt to operate on a less favourable load factor than United States vessels

then they must be content to earn less profits, or at times perhaps even no profits at all.

Load Factor of Canadian Traffic.—Taking by itself the traffic originating at Can-
adian ports in 1913, we have 6,103,847 tons eastbound and 771,410 tons westbound, or

a ratio of 7-91 to 1. This may be compared with the general ratio for all traffic of both
Canadian and United States origin combined of 2-88 to 1. If the Canadian traffic had
been handled separately, the vessels which carried the eastbound load would on the
return trips have had only 12-64 per cent of their cargo space tilled, instead of the
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actual 34 To per cent which, on the average, fell to all vessels engaged in the combined
lake Superior trade that season.

With traffic of United States origin, the ratio of eastbound to westbound in 1913

was 2-69 to 1. If this traffic had been handled entirely by itself, the vessels which
carried the eastbound loads would on the return trip have had 37-17 per cent of their

space filled. Traffic of United States origin therefore presented from the transporta-

tion standpoint a much more favourable ratio than traffic of Canadian origin.

In 1911 the ratio with respect to traffic of Canadian origin was 4-09 eastbound

to 1 westbound; in 1912, 4-70 to 1; and in 1913, as we have seen, 7-91 to 1. During
these three years the ratio grew less favourable, due to the fact that the eastbound

shipments of Canadian grain increased to a much greater extent than the westbound

shipments of Canadian goods. With respect to United States traffic, the ratio in 1911

was 2-05 to 1; in 1912, 3-15 to 1; and in 1913, 2-69 to 1. In each of these years,

therefore, the ratio for United States traffic was more favourable than that for Cana-

dian traffic.

The second condition for a satisfactory load factor is evenness of distribution

throughout the season. It is not practicable with the material now available to

present separate diagrams of the monthly distribution of Canadian traffic and of

ifnited States traffic along the same linen as diagram 4, which represents the montlily

distribution of the total combined traffic, but it is possible to give in tons the monthly

shipments of grain from Fort William and Port Arthur, which in 1913 were as

follows :

—

Tons.

April 305,260

May 703.704

June 316,718

July 415,110
August 191,160
September 209.927
October 1,353,071
November 1,172,559

December 845.942

Total 5,513,451

As grain forms the greatest part of the Canadian eastbound traffic, the above

distribution may be accepted as approximately representing the distribution of east-

bound Canadian traffic as a whole. Diagram 5 presents, in the solid black line, this

monthly distribution worked out according to percentages, that is, the quantity

shipped in each month is reduced to a percentage of the total amount of Canadian

grain shipped in a season; and comparifeon is made with tlie distribution

in percentages, similarly worked out, of the total combined eastbound traffic, as

shown in the dotted line. Taking the months of May to October, for example, it

will be seen that only about 3-47 per cent of the total season's Canadian grain

load was carried in August, while 24-54 per cent was carried in October, and that

wide variations existed also in the other months. But with the total combined' traffic

the monthly percentages remained ^Tthin remarkably narrow limits, varying only

between 13-96 per cent and 1.5-,38 per cent. If we deduct Canadian grain from the

total eastbound traffic the range of the balance would be only between 13-64 per cent

and 16-19 per cent in the same months.

It is evident, therefore, that the load factor presented by Canadian traffic is

much less favourable than that presented by United States traffic.

In this examination of traffic movement in the lake Superior trade, only general

totals are taken into consideration. Any general conclusions indicated by the statistics

here presented must be re-examined in the light of further analysis of details. In

the matter of load factor, for example, the nature of the freight shipped must be

taken into account. Bulk commodities and package freight present somewb.at different
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problems. United States traffic offers large quantities of bulk freight in both direc-

tions, while the bulk freight of Canadian origin is practically all in one direction,

and consists of eastbound grain. This fact probably increases the unfavourable posi-

tion of the load factor in Canadian traffic.

Load Factor of Canadian Vessels}—Under the conditions prevailing- in the lake

Superior trade, actual and potential competition must exist between the mercantile

fleets of Canada and the United States. Operating side" by side in the same waters,

there would be a tendency towards the same standards of service and of profits even

if, by legislation, the spheres in which the respective fleets could operate were kept

entirely separate. As it is, however, the coasting laws of the two countries leave

DUGRAM No. 5.

GRA

EAST
• 25?
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or 9-11 per cent of the eastbound, and 805,506 tons, or 15-32 per cent of the west-

bound, or 12-79 per cent of the combined total. In proportion to the relative carry-

ing capacities of the two fleets, the Canadian fleet secured somewhat the larger share.

By adding competitive traffic in the above amounts to the traffic that exclusively

belonged to it as being billed from one Canadian port to another Canadian port, the

Canadian fleet changed an unfavourable load factor into one that was much more

favourable.

More important, perhnps, than the mere statistical examination of the facts of the

competitive division of traffic in the Great Lakes is the question of the extent to which

competition does or may determine the diversion of traffic. Canadian grain from Fort

"William and Port Arthur for Europe can, for example, follow Canadian routes to a

Canadian ocean port, it can go to certain United States lake ports and pass back from

them to Canadian routes and ocean ports, or it can move through Canadian lake ports

to United States ocean ports, or can directly take United States routes to United

States ocean ports. The same is true of United States export grain from Duluth and

Superior. Goods destined for lake Superior from the Eastern States have under cer-

tain conditions the choice between a Canadian lake port and a United States lake port.

These are but examples of the alternatives that enlarge the possibilities of competition.

How far do competitive conditions in lake shipping determine the routing of such

traffic ?

Goods are routed by the shipper, and either at his own discretion or on instructions

of the consignee. In the routing, for example, of so much Canadian export grain to

United States lake and ocean ports, is the decision of the shipper determined by ?uch

conditions a^ lower freight rates by United States vessels or to United States lake ports,

or by a shortage of suitable Canadian vessels, necessitating the engaging of United

States vessels which must sail to a United States lake port; or are the causes found,

not in the lake shipping conditions at all, but in facilities beyond the lakes, such as the

supply of ocean tonnage at the different ports of export?

In the general facts now under consideration, certain points may be noted having

a bearing on these questions. The Canadian fleet, as it existed in 1913, carried all the

Canadian grain and other goods actually routed from one Canadian port to another

Canadian port, and in addition was able to carry eastbound 103,751 tons from Canadian

to United States ports and 224,250 tons from United States ports to Canadian norts,

and westbound picked up more than half its total load at United States ports. Again,

the Canadian fleet eastbound carried on the average only 19-87 freight tons per regis-

tered ton of capacity, while the United States fleet carried 30-88 freight tons per regis-

tered ton. Even making allowance for the proportion of passenger and package freight

boats, it would appear that the Canadian fleet could have carried a larger amount of

freight than it aid carry, at least if the freight had been regularly offered. That on

the average for the season the Canadian fleet could have carried more Canadian traffic

to Canadian ports, if it had been so billed, does not, of course, mean that at times of

exceptionally heavy offerings of freight the Canadian fleet may not have been found

. inadequate.

That the Canadian fleet shares in the competitive traffic shows that it is able to

meet competitive freight rates, and indeed it is obvious from all the facts that freight

rates in the lake Superior trade must tend to be the same for like services with all

vessels. If Canadian vessels could not, on the whole, give as favourable rates as United

States vessels, they could not, with the various alternative routings possible, hold even

the proportion of the traffic they carried in 1913. Two questions arise here: How are

Canadian vessels able to meet the rates of United States vessels, and why is the Can-

adian fleet the size it is, that is, why is it not bigger or smaller? The load factor the

Canadian fleet can establish must largely determine these matters.

If the Canadian fleet had carried all the traffic originating at Canadian ports, the

ratio of its eastbound to its westbound load would have been 7-91 to 1. If it had been
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confined to the Canadian traffic routed to 'Canadian ports, the ratio would have been

4-17 to 1. Both these ratios would have been unfavourable as compared with the sren-

eral ratio in the lake Superior trade of 2-88 to 1. The Canadian fleet actually secured

a ratio of 2-20 to 1. This result was due to its carrying eastbound only 3,165,610 tons,

or 51-86 per cent, of the traffic originating at Canadian ports, and in addition, 224,250

tons originating at United States ports, and carrying westbound practically all the

traffic originating at Canadian ports in the east, or 761,535 tons, which was 98-71 per

cent of the total westbound Canadian traffic, and then adding 778,204 tons loaded at

United States ports. The Canadian fleet carried eastbound a little more than one-half

the Canadian eastboimd traffic, and carried westbound a little more than double the

amount of the Canadian M'cstbound traffic.

The amount of Canadian traffic carried by United States vessels, although a

large percentage of all Canadian traffic, was relatively less imix)rtant to the United

States fleet than was the United States traffic to the Canadian fleet. Eastbound the

United States fleet carried 2,938,237 tons, or 48-14 per cent of all the traffic origin-

ating at Canadian ports, but this amounted to only 5-26 per cent of the total east-

bound load of the United States fleet. Westbound the United States fleet carried

only 9,875 tons of Canadian traffic, or 0-05 per cent of its total westbound load. Its

participation in Canadian traffic did not improve the general load factor of the United

States fleet, for the ratio between the eastbound and westbound Canadian traffic carried

by it was 297-54 to 1, but the Canadian traffic was relatively so small that it could be

carried on occasional trips when other equally satisfactory cargoes did not happen

to be offering.

In comparing the ratio for the Canadian fleet of 2-20 to 1 with the ratio of the

United States fleet of 2-94 to 1, loading must be taken into account. Eastbound, as

we have seen, the Canadian fleet carried relatively lighter loads, and even westbound

it carried 9-03 freight tons per registered ton to 10-49 freight tons carried by the

United States fleet. On the other hand, it carried a bigger proportion than the United

States fleet of package freight, which is perhaps more profitable, and more passengers.

If the Canadian fleet had on the average a longer route than the United States fleet,

because more of its vessels made the long water trip to Montreal, this would modify

the appearance of the figures of loading, since the vessels on longer routes cannot

make so m-mv trips in the season, and t'^eret'ore r-mnot cirrv r) m-^v.v t!':i-^ of f'-ei<rht.

But it is doubtful if the route of the Canadian fleet is quite as long as that of the

United States fleet, for the Canadian fleet carried 53-69 per cent of its load on the

short route to lake Huron and Georgian bay, and only 22-10 per cent to lake Ontario

and the St. Lawrence Eiver ports, while the United States fleet carried 87-11 per

cent of its load to lake Erie.

In their trade with lake Huron and Georgian bay ports, the Canadian vessels

cfirried 1,820.349 tons eastbound and 345,854 tons westbound, aji unfavourable ratio

of 5 26 to 1. In their trade 'n'ith lake Erie port^, however, the Canadian vessels

carried 804,353 tons eastbound and 735.200 tons westbound, which gives the '-emark-

ably favourable ratio 1-09 to 1. In the trade with lake Ontario and River St..

Lawrence ports, Canadian vessels carried 749,364 tons eastbotmd and 424,705 tons

westbound, a ratio of 1-76 to 1. In the small trade with lake Michigan the Canadian

vessels carried eastbound 15,794 tons, and w<^stlx)nnd 33,98(1 tons, or a reversed ratio

of 1 to 2-15. Lake Erie therefore offered the best load factor for Canadian vessels,

at least for the bulk freighters. The second best load factor was found in the trade

with lake Ontario and St. Lawrence ports, the westbound freight including 36,195

tons picked up at United States ports, and probably chiefly hard coal. The lake

Ontario boats westbound could, of course, pick up soft coal at United States ports

on lake Erie, but the carriage of soft coal is largely left to the bulk freighters, which

cannot at present engage in the lake Ontario and St. Lawrence river trade. Grain

freight rates on the shorter Georgian bay route are generally the same as to lake

Erie ports, but the longer route presents a more favourable load factor.
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On account of its containiiig a larger proportion of small and medium-feized

vessels the Canadian fleet might appear to be at a comi)etitive disadvantage so far as

economy of handling is concerned. Vessels up to about 2,000 tons net register are.

however, able to compete in the open lake trade, because they are better adapted to

the package freight business, and they besides have the trade through the Welland
and St. Lawrence canals entirely to themselves.

Vessels Carrying Canadian Grain.—Two special statements were prepared from
the official records at Fort William and Port Arthur covering the seasons of 1911-

12-13, the one containing the name, nationality, and registered tonnage of each vessel

carrying grain from those ports with the details of its cargo, the date of clearance

and the port to which it sailed, and the other containing the name, nationality,

capacity, and amount of cargo of each vessel delivering coal to those ports, with the

date on which each cargo was entered for unloading. Compilations of details in

these two statements are interesting in connection with a study of the real nature of

the traffic in the lake Superior trade and of the competition between Canadian and
Fnited State? vessels/

The following table shows the tons of grain carried from Fort William and

Port Arthur in the season of 1913 by Canadian vessels and by United States vessels,

in each case classified according to net registered tonnage:

—

Vessels Carrying Grain from Fort William-Port Arthui

1913 (Classified).

-Season of Navigation,

Registered Tonnage
(Between).
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while many of the Canadian vessels were steadily employed in carrying grain through-
out the season, one Canadian vessel having taken as many as twenty-eight loads.

The number of loads per month taken by Canadian and United States vessels

is as follows:

—

Loads of Grain per Month from Fort William and Port Arthur.

Month.

April
May
•June
July
August
September

.

October . .

.

November.
December.

.

Totab

Canadian
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the ore trade falls off, there is a much more direct relationship between the two traffics.

Of the 637,640 tons of coal carried to Fort William and Port Arthur by Canadian

vessels, no less than 389,873 tons, or 64-11 per cent, was carried by vessels that imme-
diately loaded grain, or had returned with coal after carrying down a cargo of grain.

This means that the portion of the Canadan grain fleet, consisting of bulk freighters,

or at least such bulk freighters as were on, the route to lake Erie ports, pretty regu-

larly loaded coal back. The facts, particularly with regard to the United States-

vessels, tend to show that the movements of lake vessels are determined by general

conditions rather than by the traffic conditions peculiar to individual ports. Iron ore

and coal probably dominate the whole position, the remaining traffic being more or

less incidental, except with the smaller vessels. The participation of United States

bulk freighters in Canadian traffic, and their actual or potential competition in this

traffic, must largely be determined by conditions in the iron ore and coal traffic.

As nearly all the iron ore traffic falls to United States vessels under the coasting

laws, Canadian bulk freighters must so adjust their loads of grain and coal as to be,

able to meet the comp'etition of United States vessels on the basis of the standards

set in the iron ore and coal trades. In November about one-third of the United
States fleet is laid up or diverted to other trades, and so during that month and in

December plenty of United States tonnage has been available for the Canadian grain

traffic when rates have been made sufficientlv attractive.

19b—3i
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TOTAL TRAFFIC BY PRINCIPAL COMMODITIES.

In diagram 6, figures 1 and 4, there is presented graphically an analysis of the

total eastbound and the total westbound traffic through the Sault Ste, Marie canals,

DUGRAM No. 6.

DISTRIBUTION BY PRINCIPAL COMMODITIES OF TOTAL TRAFFIC

THROUGH CANADIAN AND AMERICAN CANALS AT

SAULT STE. MARIE. NAVIGATION SEASON 1913

FIG. 2

FIG. 3

I. IRON ORE

2. GRAIN & FLOUR

3. LUMBER.

4. CEN'L. WCH'DISE.

5. COPPER ORE

6. MISCELLANEOUS.

WESTBOUND
fj.j-

FIC.5

FIG. 6 ifi3
2

I. COAL

2. CENL. MCHDISE.

3. MANUFACTURED IRON.

4. SALT.

b. MISCELLANEOUS.

according to the commodities carried. The figures for the season of navigation of

1013 are as follows:—

^

1 Appendix, Table 17, p. 102, Statistics, 1911-14.
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Eastbound

—

Iron ore
Grains, including flour

Lumber
General merchandise
Copper
Building stone, sand, pig-iron, etc.

Total

Westbound

—

Coal
General merchandise.
Manufactured iron . .

Salt
Miscellaneous

Total

Tons.
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In the United States and shippei from Duluth-Superior is, unless with crops of more

than average size, nearly all milled in the United States, little being exported to

Europe in the form of wheat. The surplus of winter wheat shipped from Chicago is

thus rather more open to the competition of Canadian routes than is the wheat shipped

from Duluth-Superior. If, now, it be desired to compare the balance of the traffic

not subject to these doubts or limitations with the total traffic, fig. 3 (grain and flour

6,089,658 tons; general merchandise, 44,785 tons), in which the shaded ixjrtions of

fig. 2 are left out, may be compared with fig. 1.

Treating westboimd traffic in the same way, it is clear that the coal shipped in

1913 (fig. 4, No. 1), being Pennsylvania coal, would not have used a Georgian Biiy

canal. The salt (fig. 4, No. 4), in so far at least as it wafe Canadian traffic, was prob-

ably shipped from the Windsor district; and the miscellaneous (fig. 4, No. 5) was in

any case unimportant. The balance of the traffic consisted of general merchandise

and manufactured iron as in fig. 5, of which the shaded portions (general merchan-

dise, 834,982 tons; manufactured iron, 263,3-1:3 tons) were United States coasting

traffic. With the shaded portions left out, the comparative quantities (general mer-

chandise, 532,860 tons; manufactured iron, 116,809 tons) would appear as in fig. 6.

This treatment is, of course, merely suggestive, and the relative quantities in

the shaded and unshaded portions of figs. 2 and 5 are, with the details now available,

only very rough approximations. By the careful application of some such method it

should, however, be possible to arrive at reasonably accurate quantities of each class

of commodities that should appear in figs. 3 and 6; that is, it should be possible, in

respect to the traffic of any particular year, to segregate the quantities and classes of

freight for which a Georgian Bay canal, if in existence, might liave been able to

comi)ete. After excluding traffic necessarily controlled by United States routes, there

shoiild, in the second place, be excluded such traffic as would necessarily be controlled

by the present Canadian lake-and-rail routes, and the water route by lake Erie and

lake Ontario, because such traffic originated at or was destined to points which could

not be conveniently reached by the Georgian Bay Canal route. What would be left

after this second exclusion would be the traffic that could be competed for by the

Georgian Bay Canal route as against the existing Canadian routes, and in the case

of export or import traffic, as against the competition also of certain United States

routes and of the route through the west coast around by the Panama canal, and of

that by way of Hudson bay. A consensus of opinion might even be reached as to the

proportion of this competitive balance which might fall to the Georgian Bay canal,

and as to the extent to which such canal might affect the freight rates and facilities

on the other routes.



GEORGIAX BAT CAXAL COilillSSIOX

SESSIONAL PAPER No. 19b

39

TRAFFIC TO AND FROM LAKE MICHIGAN.

Lake Michigan carries a large traffic that does not in its course pass through the

Sault Ste. Marie canals, and has not therefore entered into the statistics just exam-

ined. A few general facts may here be presented to indicate broadly the character

of this traffic and the routes by which it moves. The traffic of the port of Chicago

forms the greater part of the traffic of lake Michigan, and may be taken as repre-

sentative.^

In the season of 1913 the total traffic of the port of Chicago, in and out, amounted

to 12,605,201 freight tons. For comparison with lake Superior ports it may be stated

that in that year the port of Duluth-Superior had a freight tonnage of 46,875,416 tons,

and Fort William-Port Arthur a little over 12,000.000 tons. The principal commodi-

ties received at and shipped from Chicago were:

—

Received

—

Short Tons.

Iron ore 5,583,SSI
Coal 2,018.610

Merchandise, unclassified 1,526,000

Shipped

—

Grain, flour and mill stuffs I,906,4fl7

Total .-. .. 11,034,898

The balance of 1,570,303 tons consisted of receipts of grain, lumber, salt, sugar,

manufactured iron, etc., and shipments of merchandise, manufactured iron, and other

classified articles. The ratio of total freight tons received to total freight tons

shipped was about 4 to 1. The iron ore was from lake Superior and from Escanaba
or otlier lake Michigan ports. In the trade between lake -uicnigan and eastern lake

districts the bulk commodities were grain eastbound and coal westbound, with some
general cargo in both directions. In this trade more tons moved westbound to

Chicago than eastbound from Cnie-.igo, but if an accurate analysis could be made the

difference in the total might be found comparatively small. Traffic, however, was less

evenly distributed throughout the season than in the lake Superior trade, the arrivals

and departures of vessels curving upward to a peak in July and August, and then
following the same curve downward.

Chicago has traffic with Canadian ports in grain eastbound and package freight

in both directions. In 1913, Chicago shipped grain and flour to Canadian ports as

follows :—

-

Lake Shipments to Canadian Ports, 1913.

From Chicago to
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The greater part of these shipments merely passed through Canada in transit to

the Eastern States; a part was exported from Canadian ocean ports; and a small

balance, particularly of corn, was retained in Canada for consumption. It is an

interesting fact that Canadian lake-and-rail lines compete directly with United States

lake-and-rail lines for traffic between the Eastern States and the North Central and
Western States. Canadian ports on Georgian bay thus under certain conditions

compete with Buffalo, even although some of the traffic may be carried by rail across

the border at Niagara Falls. Other portions of this in transit traffic cross the

border at such points at Prescott and points on the railway lines south of Montreal.

Of the above totals of grain the following amounts are reported as in transit ship-

ments which passed back again into the United States :
—

^

In Transit Shipments, 1913

—

Flour brl. 15,367
Wheat bush. 89,500
Com " 8,573,538
Oats "

3,076,636

Of the shipments from Chicago to Canadian lake ports which were destined for

export through Canadian ocean ports the principal item was wheat, 2,375,724 bushels,

an amount corresponding with the shipments to Port Colborne and to Montreal. In

certain years the shipments of grain from Chicago for export through Canadian

ocean ports are very much larger than they were in 1913. Reduced to tons the total

grain and flour shipped from Chicago to Canadian ports amounted in 1913 to 409,218

tons.

Package freight moves in both directions through Canadian lake ports in transit

between Chicago and the eastern states and between Chicago and Europe, but the

total is not large in tons.

From the statistics of the arrivals and departures of vessels engaged in foreign

trade, it is evident that Chicago ships much more to Canadian ports than it receives

from Canadian ports; and further that these shipments are heavier in certain months

than in others.

Vessels in Foreign Trade—Chicago District.*

Month.



Diagram No. 7,

GRAW SHIPMENTS FROM CHICAGO BY RAIL AND BY LAKE.

FIG. I YEARLY TOTALS OF ALL GRAINS 1900 TO 1913 .

FIG. 2 WEEKLY SHIPMENTS OF WHEAT ALONE 1912 AND 1913,
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the tonnage arriving. The vessels arriving averaged about 1,500 tons net register,
and if we assume that these same vessels cleared again for Canada, then the additional
vessels loaded for Canadian ports averaged about 3,000 tons net register. Bulk
freighters were added to carry the grain, while the regular package freight business
was done by the smaller boats. The bulk-freighters did not load back from Canadian
ports to Chicago.

While the Canadian lake-and-rail lines are competitors with the United States
lake-and-rail lines for Chicago business, the all-rail lines are the strongest competi-
tors of all. As compared with the quantities of grain shipped by rail from Chicago,
the shipments by lake have shown a marked relative decline in the past ten years. It

would appear that the railways now do the regular grain traffic business and the lake
carries the peak of the load.

In diagram 7, two figures are presented in illustration of this development. Fig.

1 shows the total movement from Chicago of all grains for fourteen years, divided
into rail shipments and lake shipments, the former with a marked tendency to

increase, and' the latter with a tendency to decline, until in 1913 about 3^ times
as much was shipped iu all directions by rail as was shipped by lake. In iigunj 2 the
shipments of wheat by the eastbound rail lines, alone, are compared for the years
1912 and 1913 with the shipments of wheat by lake. Most of the wheat shipped east-

bound by rail was destined to points that could be reached also by the lake-and-rail

lines, and the traffic in this figure is therefore largely competitive traffic. It will be
noted that the eastbound rail lines do a fairly steady business every week in the year,
while the lake shipments are crowded into a few weeks from the end of July to the
middle of September. The lake in those years was extensively used for only about
one-third of the navigation season. It may not be without significance that the peak
of the lake wheat load from Chicago corresponds with the slack period in grain ship-

ments from Fort William and Port Arthur. In 1913 the eastbound rail lines from
Chicago carried 27,933,000 bushels of wheat, while the lake carried only 16,173,690
bushels; in 1912, shipments by lake were a little larger than shipments by rail, the
quantities being: rail, 16,680,800 bushels; and lake, 17,523,384 bushels.

In every class of goods received and shipped by Chicago, even coal, and with the
one apparent exception of salt, the rail lines have succeeded in securin;>; the larger
share of the traffic. By lake Chicago received 1,212,687 barrels of salt hx 1913, and
by rail, 950,058 barrels.

What proportion of the traffic now passing between Chicago and Cai adian ports
might be diverted to a new route such as the proposed Georgian Bay canal I What are
the possibilities of increasing the trade between lake Michigan and Canadian ports?
On what basis should the value to Canada of the diversion of the merely in transit
traffic be measured? Canada at present supplies no return bulk traffic for lake Michi-
gan, coal westbonnd now dominating the lake Michigan trade. How could the propofeed
new route establish a competitive load factor?

Freight traffic in the lake Superior and the lake Michigan t-ades constitutes
nearly all the present waterborne traffic which might be affected by the building of a
Georgian Bay canal. There is, in addition, a certain amount of traffic to and from
ports on Georgian bay and lake Huron and the town of Sault Ste. Marie which might
be competed for by the proposed new canal, but in the total this traffic is not large.
The immediate purpose of this section of the present report is met by the setting
forth of the main features of the existing traffic by water.

Other interesting and important aspects of the problem remain for future exam-
ination. From the traffic returns of the Welland and St. Lawrence canals a great
deal of information can be gathered as to the nature and distribution of the traffic

now using the eastern section of the existing water route. There is local traffic on
this part of the route as well as through traffic. To what extent has the local traffic

developed? Railways across southern Ontario compete directly with this water route
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as they would with a Georgian Bay canal. What do the facts indicate as to the

ability of the railways to secure traffic under such competitive conditions? What
changes may reasonably be expected from the completion of the new Welland canal?
What is the theoretical traffic capacity of the present St. Lawrence canals? How
should costs by the Welland and St. Lawrence canals compare with costs from Buffalo
to New York by the new Erie canal and costs by the St. Lawrence canals with costs,

by canal, from Oswego to New York?
Before attempting a study of these matters of detail, relating particularly to the

mechanical ability of the railways and of other canals to compete with the pr>)posed

Georgian Bay canal, the general treatment of the subject will be continued,—first,

by raising the question of the probable development of traffic in the future; and second,

by following the present export traffic after it leaves the Great Lakes waterway to see

under what general conditions it becomes part of the great traffic of the ocean.
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FUTURE DEVELOPMENT OF TRAFFIC,

It is not possible to rest the case for the Georgian Bay canal after arguing alone

on the traffic conditions of the present. In the year 1913 was found the greatest

volume of traffic between the East and the West in North America which has yet been

recorded. If it should seem that Canada, had the Georgian Bay been then completed,

might have derived from the traffic of that year an additional benefit commensurate
with the cost of the canal, then an effective argument for inunediate construction

could be offered. Nevertheless, it would stiU be wise to consider the general causes

and tendencies that affect the development of traffic. If, on the other hand, Canada's

probable share of the traffic of 1913 might not seem to warrant a further large national

investment, it would be necessary to inquire whether there might not be reasonable

expectation that traffic would so increase year by year that the investment would

soon become profitable, and would accordingly be a sound business proposition.

With respect to each class of goods transported in 1913, there should, therefore,

be an inquiry with a view to determining the possibilities; first of the maintenance

of the present volume of traffic, and second, of the increase of this volume and parti-

cularly of such increase as might come within the competitive influence of a Georgian

Bay canal. Taking, for example, iron ore and copper ore eastboimd, the probabilities

of the continued shipment of the present immense tonnage should be considered,

because if this traffic were greatly reduced, either by failure of the supplies of raw

material or by the opening up of more favourable sources of supply for eastern

industrial plants, or were diverted by the establishment of a centre for the iron indus-

try at some point further west, then the whole economic structure of lake traffic would

be altered. If, again, new markets for this iron and copper ore could be opened up,

because of the construction of a new deep waterway to the sea or, at least, in such

districts as would render a Georgian Bay canal a competitive route, then this ore

traffic would become a factor in deciding the economic feasibility of the proposed

canal, and it would remain only to set a value in national advantage on the passage

of such traffic through Canadian channels.

The problem of coal traffic is perhaps even more important. If any large section

west of lake Superior is likely to continue dependent upon supplies of eastern coal,

and if the Pennsylvania coal fields can control that market, then lake Erie must

retain a strong attraction for shipping. If, on the other hand, it should appear

possible to develop a new source of coal supply for the west, such as the Nova Scotia

fields, for example, then Canadian routes might supply bulk traffic westbound and

greatly improve their competitive position. The traffic in general merchandise and

manufactured articles may be expected to increase in some relation to the increase in

population. It should also be inquired whether certain classes of goods not now
shipped by the lakes, such as meats, provisions, and packing-house products, of which

Chicago alone ships eastbound by rail over one million tons per year and some of it to

Montreal for export, might not under practicable conditions be made to contribute

tonnage to the new water route.

Wheat and Flour.—Because the movement of grain and flour is to-day Canada's

greatest traffic problem, and because these products form so large a part of the total

freight now apparently open to the competitive influence of a Georgian Bay canal, it

may be well first to study the possibilities of this traffic in some detail. For the sake of

simplicity of treatment, the present study will be confined to wheat, or wheat and flour

alone. Any principles discovered or methods evolved can then be applied to other

grains.
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How much wheat will western Canada be prepared to offer for shipment five,

ten, or twenty years hence? What general conditions will set the limits to the produc-

tion and shipment of wheat? "What proportion of the total wheat traffic will be

destined to districts or countries that could be reached on favourable terms by a route

through a Georgian Bay canal?

To give an estimate of the quantity of wheat there might be for shipment from
western Canada in any future year is to make a guess. Will it be 500,000,000 bushels I

Will it be 1,000,000,000 bushels ? Or will it not be any greater in ten or twenty years

than it was in 1913 ? It will depend upon conditions. Some of these conditions may
already be recognizable. If a large wheat traffic should be deemed necessary in order

to make a new canal economically feasible, it is clearly desirable to select such deter-

mining conditions as can be agreed ui)on and apply them as tests to the guesses that

may be made.

One general determining condition will be the number of acres of land in western

Canada capable of growing wheat ; but as there is more of such land than can, by any
stretch of probability, be turned to account within a generation or two, this condition

will not impose any practical limitations. Good wheat land need not grow wheat; it

may be used for other crops, or it may continue to grow prairie grasses.

A second general condition wiU be the extent of the world's demand for wheat,
and the price it is prepared to pay for it. Assuming an abundance of good land and
labour enough to cultivate it, the limitation upon the quantity of wheat actually raised

wiU probably be found in market conditions. What markets could be reached by way
of a Georgian Bay eanaU What will be the demand of these markets, and what will

be the tendencies affecting price?

From the standpoint of a Georgian Bay canal, the Orient may be excluded from
the markets to be considered, because what wheat and flour wectern Canada may ship

to the Orient will undoubtedly go out by the west coast. If the United States should
cease to produce enough wheat for its own needs, only a portion of such western Cana-
dian wheat as might be purchased by the New England states would take the long

eastern route to Montreal before crossing the border. On this continent a Georgian
Bay canal could compete for shipments to the markets of eastern Ontario, Quebec, the

Maritime Provinces, and the New England states, but these markets, while valuable,

would not call for the creation of new transportation facilities. The important
market, obviously, is Europe. In the past, out of every 7 bushels of wheat and
flour shipped by all exporting countries, Europe has absorbed a little over 6 bushels.

It is the only great market for breadstuSs, and in shipments to this market from
western Canada a Georgian Bay canal might prove a competitive factor.

If the European market for wheat and flour is thus likely to prove one of the con-
ditions mainly determining such future shipments of wheat as are of concern to the
problem of a Georgian Bay canal, then the probable capacity and the probable methods
and prices of this market should be applied as tests to the estimates of such shipments.
Before attempting to forecast future conditions in the European market, it will be
desirable to understand the present conditions. For this purpose the answers to four
questions, at least, should be clearly worked out:

—

(1) How much imported wheat and flour does Europe now buy?

(2) How does Europe now buy this wheat and flour, that is, how are its pur-

chases distributed throughout the year?

(3) Where does Europe now buy this wheat and flour?

(4) What price tendencies are now observable in connection with the
European market?

Shipments to Europe.—Diagram 8 graphically presents the answers to questions

1 and 2, and illustrates certain other interesting points as well. The auower to question
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3 is presented in diagram 9. For the purpose of these diagrams, Broomhall's statistics

of the weekly shipments of wheat and flour (included at its equivalent in bushels of

wheat) have been taken for the years 1905 to 1913, inclusive. The actual shipments

in the first week in each of the above nine years have been added together and divided,

by nine to arrive at the average first week's shipments during that period, and so with

each of the other weeks of the year. The drawings thus contain fifty-two ccdumns,

and represent the average movement of wheat and flour in each week of the year for

nine years.

^

The quantities of wheat and flour shipped by exporting countries are the quanti-

ties which are received by importing countries. These diagrams may, therefore, be

looked at from the point of view either of exports or of imports. The definite dates

given are the dates of shipment from the countries possessing surpluses, but the quan-

tities represent the needs and the purchases of importing countries more truly than

they do the surpluses of exporting countries.

In diagram 8, fig. 1, taken as a whole, can be seen the average quantities of wheat

and flour shipped from all exporting countries in the world to all importing countries

in the world, while from the base to the superimposed white line can be found the

quantities shipped weekly to Europe from all exporting countries. The importing

world purchased on the average in the above period 562,184,000 bushels of wheat and

flour per year, of which the importing, countries of Europe took 484,104,000 bushels,

or 86-11 per cent.

These latter figures, therefore, represent the capacity, before the war, of the Euro-

pean market for imported wheat and flour. It is interesting to note that during the

first year of the war, or from August 1, 1914, to July 31, 1915, there was shipped to

European countries, 477,344,000 bushels of wheat and flour, or a little less than the

average of the previous decade, the increased purchases of some countries being offset

by the partial embargo on imports by Germany and Austria.

The wheat grown in the world between 1905 and 1913 averaged about 3,400,000,000

bushels per year, so that only about 16 per cent entered into international commerce.

Europe, as a whole, grew four times as much as it imported, and even the countries

of Europe showing net imports grew twice as much as they imported. The following

table gives the production of wheat and the net imports of wheat and flour of the

principal importing countries of Europe for a representative year, 1912 :

—

Country.

Austria-Hungary
Belgium
Deninark

Germany
Holland
Italy
Norway
Portugal .

Spain
Sweden
Switzerland
United Kingdom

.

Totals.
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Figs. 2 and 3 in diagram 8 show the division of European imports into quantities

imported by the United Kingdom and quantities imported by the continental countries

of Europe. The United Kingdom is the largest single importing market in the world,

and during the period under review it imported 217,424,000 bushels of wheat and

flour per year, or 44-91 per cent of the total imports of Europe.

Coming now to the question of the distribution throughout the year of European

importations of wheat and flour, it is manifest from the diagram that there is a ten-

dency towards evenness of distribution. Breadstuffs are consumed day by day through-

out the year in approximately the same quantities, and the fxmdamental demand,

therefore, tends to be steady. For some reasons the importing world has not con-

sidered it practicable or profitable to import in one or two brief periods a total year's

requirements of wheat and flour, perhaps partly because to unnecessarily store

imported grain in Europe would be to unnecessarily pay interest on a sum equal to

all costs, charges and intermediate profits involved in the transfer of the grain to

Europe, whereas grain can be stored at the point of production for the interest on

farm costs alone; partly because the consequent congestion of traffic would throw an

ill-balanced load on the world's transportation systems, and make freight costs too

high; and partly because such a load would be as difficult to finance as to transport.

If the world's shipments had been absolutely even, the weekly quantity would have

been 10,811,000 bushels. The smallest week's average shipments, 8,040,000 bushels in

the week of July 16, was only 21-5 per cent below this general average; and the greatest

week's shipments, 13,136,000 bushels in the week of October 2, was only 25-63 per cent

above the general average. As the contingencies are innumerable, this is not, after

all a very great divergence from the straight line. When longer periods than a week

are considered, the relative differences become smaller. The following are the totak

when Ifhe year is divided into quarters and halves :

—

Average World's Shipments, 1905-13, Total 562,184,000 bushels

—

1st quarter vear 135,224,000 (bush.)

2nd " 142,048,000 1st half year 277,272.000

3rd " 131,752,000

4th
" 153,160,000 2nd " 284,912,000

Average Shipments to ex-European Countries, 1905-13, Total 78,080,000 bushels

—

1st quarter year 19,368,000 (bush.)

2nd " 19,224.000 1st half year 38,592,000

3rd " 18,528,000

4th " 20,960,000 2nd " 39,488,000

Average Shipments to Europe, 1905-13, Total 484,104,000 bushels

—

1st quarter vear 115,856.000 (bush.)

2nd " 122,824,000 1st half year 238,680,000

3rd " 113.224,000

4th " 132,200,000 2nd " 245,424,000

Average Shipments to Great Britain, 1905-13, Total 217,424,000 bushels

—

1st quarter year 59,040,000 (bush.)

2nd " 54,392.000 1st half year 113.432,000

3rd " 49,672.000

4th " 54,320,000 2nd " 103.992,000

Average Shipments to Continent of Europe. 1905-13. Total 269,616,000 bushels

—

1st quarter year 57.328.000 (bush.)

2nd " 68.568,000 1st half year 125,896.000

3rd " 65,152.000

4th " 78.568,000 2nd " 143,720,000

These figures confirm the substantial evenness of distribution visible to the eye

in the diagram. Shipments to ex-European countries were remarkably r^ular.

Shipments to the continental countries of Europe temporarily declined about the time

the new European crop was ready for the market, and the average was adjusted a

little later by exceptionally heavy purchases from the new crop of the exporting coun-
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tries of the northern hemisphere. This causes the irregularity in the diagram that is

most noticeable. The United Kingdom purchases most heavily in the first quarter

of the year, and the continent in the last quarter.

Sources of Supply.—Diagram 9 sets forth the average weekly contributions of

wheat and flour from the chief exporting countries to the totals which have just been

considered.^ In most cafees the statistics used in this diagram represents shipments to

all countries, but the shipments from India and from the Argentine are shipments to

Europe alone. As the shipments to ex-European countries are so even week by week,

it may for all practical purposes be said that this diagram shows how each of the

principal grain exporting countries sends supplies to Europe, that is, how Europe

buys from each of these countries.

Beginning at the bottom of the diagram with Australia (fig. 6), it will be noted

that shipments are heaviest in the first three months of the year, immediately follow-

ing the Australian harvest, but that a steady export of a moderate quantity is main-

tained throughout the year.

The Argentine (fig. 5), where the harvest is a little later than in Australia, ships

a very large proportion of its whole surplus in February, March, and April, the ship-

ments dwindling ofi towards the end of the year.

India (fig. 4) ships more heavily in the middle of the year, also just after its

harvest, but holds over a fair proportion of its surplus for regular export during the

balance. of the year.

The Balkan States (fig. 3) ship heavily, but on the whole regularly, during the

last four months of the year, but hold over a substantial quantity for shipment dur-

ing the next spring and summer.
Russia (fig. 2) also ships heavily after its harvest, but holds over a large propor-

tion until the new year. During January, February, and March, certain Russian

ports are closed by ice, but nevertheless a substantial and regular export takes place.

When navigation is re-opened the volume of export increases, but regularity tends to

be preserved. Considering climatic conditions, the export of the Russian surplus

would appear to have an exceptionally well-regnlatod distribution throutihoTit the year.

The United States and Canada (fig. 1) are treated together in commercial

statistics. From the two countries combined the heavy shipments begin in August

and extend on into the following January. In May a sharp peak is found following

the opening of navigation on the Great Lakes and the marketing of " May " wheat.

The sharpness of this May peak is in contrast wdth the broader movement which

follows the opening of navigation in Russia. A considerable proportion of this ]\Iay

peak consists of Canadian wheat, which also is largely represented in the shipments

during October, November, and December. The exports from the United States,

during certain years before the Canadian exportable surplus became large, have been

examined, and it would appear that in some years at least there was a greater regu-

larity of shipment than was found on the average between 1905 and 1913.

If diagram 9 be now examined in relation to diagram 8 it will be seen that the

importing world buys relatively heavily as soon as new crops are threshed, when wheat

is intrinsically cheapest or there is the greatest pressure to sell. Takincr the ship-

ments to the United Kingdom for special examination, it will be noted that the first

bulge in these shipments corresponds with the new crop marketings of Australia and

the Argentine; that the second bulse correspond^ with the marketing of May wheat

in Canada and the United States and with the re-opening of navigation in Russia

;

that there is a small bulge corresponding with the marketing of the early winter wheat

in the United States and in the Balkan states; and that the final bulge corresponds

with the spring wheat marketing of the United States, Canada, and Russia. It is at

these periods the United Kingdom buys a little more than its average consumption

1 Appendix, Table 24, p. 109, Statistics.
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requirements, probably because it has been found profitable to do so, but it buys in

any period only a little' more than it requires for consvunption, the only storage neces-

sary being such as would carry over the surplus for a few weeks.

If the law of the consuming market be evenness of distribution throughout the

year, then it is clear that this law must be recognized by producing countries and
must determine to a large extent the volume of production, the methods of marketing

and of transportation, and the system of finance of the country which aims to supply

any large proportion of the European demand. Any estimate of Canada's probable

shipments of wheat and flour to Europe in the future should be tested by the general

conditions in Europe and in other producing countries which are suggested by the

facts illustrated in these two diagrams.
PTAGT?A:\r Xo. 10.

MONTHTY RECEIPTS OF WHEAT
TERMINAL ELEVATORS. FT. WILLIAM & FORT ARTHUR.

Jan. 1909 to Aug. 1914. inclusive.
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pressure in primary markets exerted against the buying pressure from ultimate con-

sumers that the course of prices is chiefly determined, although this course may be

modified by many intermediate agencies.

Canada's great primary market-place for wheat is the terminal elevators at

Fort William and Port Arthur. It is there Western Canadian wheat is offered to

exporters and to the Eastern Canadian trade. Prices quoted on the Winnipeg Grain

Exchange are prices " in store Fort William-Port Arthur." The official records^ of

the receipts from the interior at these terminal elevators, month by month, show the

manner in which Western Canada places its wheat on this market.

In diagram 10 these monthly receipts are shown from January, 1909, to August,

1914.- The outstanding feature of these receipts is the extreme peak developed in the

la&t quarter of the year. A smaller peak in the month of May has also become clearly

Diagram Xo. 11.

WHEAT IN STORE
at

TEEMmAL ELEVATORS. FT. WILLIAM & PORT ARTHUR.
showing Maximum Amount in each Month, '

Jan.1909 to Aug. 1914. inclusive.
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of carrying it over the winter to ensure earnings on their investments in elevators.

What the elevator companies buy they immediately sell again for delivery in some

future month, because they desire only a safe investment showing a margin equal to

carrying charges for their elevators; and all other owners of wheat who have wished

to borrow against their holdings have " hedged," that is, entered into a definite con-

tract for delivery in some future month. Most of these future contracts are for May-

delivery. The result, therefore, is that, partly because of the close of navigation on

the lakes, but largely because of the trading, handling, and financing systems that

have developed, a decided market peak accumulates for the month of May, which peak

consists of the amount in store in the terminals in April plus the receipts from the

interior in May. The second and greater peak of the year consists of the receipts

during September, October, November, and December. It is therefore at these two

periods of the year. Western Canada offers important volumes of wheat to the world's

consumers.

What, now, is the relation between these Canadian market peaks and wheat

prices? If diagram 8 be again referred to, it will be perfectly clear that we are here

dealing with a method of marketing which is not at all in accordance with the general

law of consumption demand. The wheat prices used for this inquiry will be the prices

of contract grade wheat at Liverpool, and the prices of cash No. 1 Northern wheat on

the Winnipeg Grain Exchange. These latter prices, as explained, are the prices of

wheat in store in the terminal elevators at Fort William and Port Arthur, that is, the

cash prices, on the spot, of the very quantities under consideration. Liverpool prices

^are selected because Liverpool is, more nearly than any other, a world market, and

because in any case the United Kingdom was the purchaser, during the period under

review, of over 91 per cent of all the Canadian wheat exported, and therefore the con-

ditions at a representative market of the United Kingdom are the conditions to which'

the Canadian surplus actually stood in chief relationship. In the Liverpool market

for contract grade wheat the importer can sell under the form of a " future delivery

contract,'' the wheat he has just contracted by cable to buy from the Canadian

exporter, and which wheat may at the moment still be in the terminal elevators at Fort

William and Port Arthur, where its local market value is the Winnipeg cash price.

The two sets of prices selected are therefore more nearly corresponding prices than

any others that could be taken.

Before actually comparing quantities and prices, one or two points should be noted

in connection with the demand in the United Kingdom for imported wheat. The

United Kingdom is the leading importing market for higher grade wheat, and this

not only because of the very large quantities of wheat required, but also because the

merits of hard wheat are perhaps more generally recognized in the United Kingdom

than in other importing European countries. The millers of the United Kingdom^

however, do not make a flour of hard wheat alone. Hard wheats of various kinds are

mixed with soft wheats of various kinds to make a blended flour. By this means the

miller renders himself more independent than he otherwise would be of any one par-

ticular kind of wheat. If a special quality of wheat grown in only one country is

relatively scarce, or very strongly held, the miller may, from other wheats upon the

market, and by slightly altering his proportions, continue to produce a flour which

preserves all the main characteristics with which his customers have become familiar.

Imported flours can be blended as well as imported wheat. The advantages from the

standpoint of the purchaser, of the use of a blended product are obvious, and, whether

or not this system remains a permanent business policy, it is a fact that during the

years under review the United Kingdom met only a part of its requirements by pur-

chasing hard wheat and hard-wheat flours, and for the balance purchased soft wheat

from many parts of the world to supplement its own domestic soft-wheat supplies.

The relationship of Canadian primary marketings to the purchases of the United

Kingdom are shown in diagram 12. The solid black portion of this diagram is a repro-
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duction of diagram 10 and represents the amount of wheat received each month at

the terminal elevators at Fort William and Port Arthur. The hatched column in the

month of April, which should be measured from the base of the figure, represents the

maximum amount in store in those elevators in that month, being the peak of the

accumulations there for May delivery as shown in diagram 11. The dotted line repre-

sents the total shipments to the United Kingdom month by month of wheat and flour

from all the world, that is, roughly, the total monthly purchases of the United King-
dom from all countries.^ Taking any one month, and measuring from the base of the

figure to the dotted line, the total amount purchased for shipment to the U^nited

Kingdom in that month is shown.

Diagram 'No. 12.

COMPAEISOI^ BETWEEN
TOTAL SHIPMENTS 0?WHEAT AND FLOUR TO UNITKD KINGDOM newALL COUNTRIES.

AND

QUANTITIES of WHEAT MARKETED at FT WILLIAM & PORT ARTHUR.
DOTTED LINE represents world's shipments of IVH£Ar and fLOUff to United Hinfdom.

SOim R\.tk,Cy^ represents monrh// receipts of Wf/CAr at mVi/tiam and rbrt/lrtfiur.

HATCHED COLUMNS represent maximum amount of tyH£AT in store at Tt.lVilliam and Port 4rfhur inApril ofeaclt /ear
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bushels against 19,587,000 bushels. In these months there was delivered at Fort Wil-
liam and Port Arthur an absolutely greater amount than the United Kingdom would
purchase of hard and soft wheat combined, and of flour, for delivery from all countries.
If we add together the figures for the two months of October and November in each
of these years under review, the comparison is as follows :

—

^-anadian Marketings Total Purchases
Terminal Elevators. United Kingdom.

Bushels. Bushels.
1909—October 1

November., i
32,137,000 38,497.000

1910—October
)

November..) 31,944,000 41,097.000

1911—October )

November..) 39,261.000 39,515.000

''''-Novemb;;:
:

} ^-^^^-^'^ ^3,905.000

1913—October ) 68,492,000 35,993,000
November. . |

If it could be determined exactly how much of the purchases of the United King-
dom consisted of hard wheat, it would undoubtedly be found that the Canadian supply

exceeded the demand of that miarket in the above two-month periods in every one of

these years, and that in 1913 it was considerably more than twice the quantity required.

The May peak also, which should be constructed by placing the April storage column
on the top of the May receipts, was greater in three of the years than the total demand
for all kinds of wheat and flour in any one month, and very much greater than the

demand for hard wheat alone. And Canada is by no means the only source of supply

of hard wheat, even in the autumn months.

As over 61 per cent of the surplus product of Canadian mills during these years

was shipped to the United Kingdom as flour and was included in the above quantities

of total imports of that country, it is evident that even the very large purchases of

wheat by the Canadian millers, second only in importance to the purchases of the

United Kingdom, would only partially diminish the pressure of the Canadian peaks,

as shown, upon the market of the United Kingdom.
Bearing in mind this relationship of Canadian supply to the demand of the

United Kingdom, it will now be interesting to bring into juxtaposition the quantities

marketed at Fort William and Port Arthur and the prices of wheat at Liverpool and
at Winnipeg. For this purpose, diagram 13 is presented. In fig. 1 are the Canadian
quantities which have already appeared in diagram 12, although in this case turned

upside down as overhanging the market, the dotted line again representing world ship-

ments to the United Kingdom. In the centre of the diagram (fig. 2) are two price-

lines.' The black line represent? the price of contract grade wheat on the Liverpool

Corn Exchange, and shows the highest and lowest quotation on that exchange during

each month. The red line represents the high and low quotations during each month
on cash No. 1 Northern wheat on the Winnipeg Grain Exchange. At the bottom of

the diagram (fig. 3) are the monthly shipments, by lake and by rail combined, from

the terminal elevators at Fort William and Port Arthur, showing how the wheat moves
out into general con^umption.-

Taking first thb two price-lines with their fluctuations, it is evident that both Winni-

peg and Liverpool markets are subject to the same general conditions. In its general

trend it is obvious that the Winnipeg market either follows the Liverpool market or

moves with it under the same influences. A spread in price between the two exchanges

is necessary if business is to be done between them, the spread being at least sufficient

to cover all costs of the transfer of wheat from the elevators at Fort William and Port

Arthur to dockside Liverpool. The spread is actually slightly greater than appears in

1 Appendix, Table 28. pp. 113-114, Statistics. 1909-14.
2 Appendix, Table 25, pp. 110-111, Statistics, 1909-15.
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this diagram because No. 1 Northern Manitoba wheat, quoted at Winnipeg, is above
the standard on which the Liverpool quotations are based, and commands a small
premium, about li cents per bushel, when delivered on Liverpool contracts. Where
the two price-lines overlap, or are very close together, after allowing for the premium
as above, it is evident that no export business was being done by Canada or could be
done. The spread between the prices becomes extreme toward the end of 1912 and
toward the end of 1913.

Tracing the Liverpool price line alone, it will be noticed that there are three sharp
upward movements, in 1909, 1912, and 1914, and one sharp decline in 1910. In the
spring of 1909, Europe was in a nervous state following the annexation by Austria of
Bosnia and Hertzegovina. This was the period also of the Patten " corner " in Chicago.
In 1912 occurred the Balkan war, which not only had its effect on European sentiment,
but the closing of the Dardanelles by Turkey interfered with exports from the Black
Sea and shut up a considerable number of ocean vessels. The sharp upturn in 1914
marked the beginning of the present great war. The extreme drop i^;! 1910 apparently
had no great significance. At midsummer, as we have seen, Europe imports less wheat
than at any other period of the year ; the world's crop of 1909 had been the largest for

many years, and the prospects for the European crop of 1910 were for a still larger

local supply. Under these conditions, it is explained, some cargoes of grain from
Australia arrived at Liverpool on shipper's account, and the owners were finally forced
to sell at a big sacrifice, which temporarily became manifest in all market quotations.

These four extreme fluctuations occurred, therefore, under exceptional conditions, and
more ordinary causes must be looked to for the explanations of all other price varia-

tions shown.

The quantities in fig. 1 should now be closely examined in their relation to the
price-lines in fig. 2, attention being first confined to the Liverpool prices. Starting
at the right hand of the diagram and letting the eye follow down the direction of the

autumn peak of 1913, it will be seen that it fits into a marked depression in the
Liverpool price, the line having apparently sagged many cents per bushel. The same
thing is seen with the autumn peak of 1912, although not to so great an extent. There
are clearly defined depressions also corresponding to the autumn peaks in 1911, 1910,

iind 1909. In each one of these five years the heavy Canadian marketings at the end
,of the year have coincided with a depression in price. If we leave out of consider-

ation the sharp "squeeze" in 1910, it will "be seen that, with the exception of one
year (1911), the price that has met the Canadian peak is the lowest of the year. In
the first half of 1911, other countries, Eussia and Australia, dumped unusually heavy
loads on a market that was weak because there had been two large world's crops in
successive years. Canada dumped her crop, as usual, a few months later, but, although
it was the largest Canadian crop in volume up to that time, it was probably the poorest
in quality, only about 41 per cent being of contract grade. Its real weight could not,
therefore, be great in a market for contract grade wheat. It found a depression in
price, but not in this one case the lowest of the year.

If the eye now follows the smaller peaks in the month of May, which peaks con-
sist of the total in store in April plus the deliveries in May, the combined volume
hitting the market, in a slanting direction as it were, in May and June, it will be
observed that these peaks also, in every case except 1909, find a declining market.
In no case has any large volume of the Canadian crop met a relatively high price.
Other countries selling when Canada does are, of course, subject to the same price
basis, but a study of the peaks marketed by all other large exporting countries within
the above period shows that no other country has marketed so large a proportion of its

crop when prices are low as has Canada.
Is this correspondence between the Canadian peaks and price depressions a mere

coincidence, and chargeable to temporary bad luck, or is it in the nature of direct
cause and effect? Has Canada, on account of financial, or transportation, or other



JANUARY





GEORGIAX BAT CANAL COMMISSION 57

SESSIONAL PAPER No. 19b '

local conditions, merely happened to market a large part of its crop when the -world's

basis of price must necessarily be low ? It would not, perhaps, be surprising if prices

in the consuming markets of Europe were regularly lowest in September, October,

November, and December, because the greater part of the world's wheat is raised in

'the Northern Hemisphere and is intrinsically cheapest in those months, and, moreover,

Europe's position as a purchaser should at that time be strategically strongest, since

she is then secure of naany months' supplies, if need be, in her own newly harvested

domestic crop. But the records do not show any tendency to extreme weakness in

prices at that period of the year, at least in the last three months, previous to 1909.

An examination of Liverpool prices from 1909 back to 1898 fails to discover a single

year in which the low point was reached in October, in November, or in December.

The minimum price is found three times in September when the winter wheat sup-

plies of the Northern Hemisphere are most abundant; twice in January, twice in

March, twice in April, once in June, and once in July. On the other hand, the high

points during the eleven years previous to 1909 occur once in October, twice in Decem-

ber, once in January, twice in May, twice in June, twice in August, and once in

September.

"Western Canada, since 1909, has marketed an important quantity of contract

grade wheat in October, November, and December, and this is the only part of the

world which marketed a large exportable surplus of that grade of wheat in those

months, a quantity which was much greater than the current requirements of the United

Kingdom, and at times perhaps than the current requirements of all Europe for wheat

of that quality, unless at bargain prices, and Western Canada has, since 1909, found

a tendency to an extreme weakness in prices where weakness apparently did not

previously tend to show itself. These facts justify serious consideration of the hypo-

thesis of direct cause and effect. In the commercial world even a temporary over-

supply tends to break prices.

Returning to diagram 13, the eye should now follow the Winnipeg price-line.

It will be noted that the Winnipeg prices are never relatively high except when the

quantities on the market are small. As soon as volume appears at the terminals,

prices tend to go on an export basis, that is, a spread from the LiverjKJol price

appears sufficient to permit of export to Europe. Just this would be expected to be

the case. The only points calling for special explanation in the Winnipeg line are

the extreme spreads in the autumns of 1912 and 1913. These are the periods of the

greatest excess of Canadian marketings when compared with the current requirements

of the United Kingdom. Any excess must inevitably begin to feel strongly the

competition of inferior wheats, and, if it is to be sold, must tend to approach the price

level of these wheats until it becomes a bargain; or, if it is not to be sold, it must
decline to a point at which it can safely bear all carrying charges to some future

month. In Western Canada this future month is generally May, and the market

estimates the carrying charges at 4i cents to 5| cents. Further, a surplus always

tends to set the conditions for the total supply, and an excess at Fort William and

Port Arthur mvist tend to bring down the price of the whole quantity marketed at

the same time to the basis on which the excess can be negotiated.

If the figure at the base of the diagram (fig. 3) be now studied in connection

with the Winnipeg price-line, it will be seen how large a proportion of each year's

crop moves out of the elevators at the lowest price of the year. Take, for example,

the crop grown in 1913, which was shipped east in the twelve months beginning with

September, 1913, and ending with August. 1914. During the first four months of

this crop year, 71-55 per cent of the whole year's surplus was shipped east at the

lowest prices of the year. As a considerable part of the subsequent May shipment

peak was " hedged " during these months on the basis of current prices plus carry-

ing charges, this quantity should really be added to the autumn peak to represent

the full proportion of the crop which Western Canada let go on the depression which



58 rXTERlM REPORT OF THE

6 GEORGE V. A. 1916

coincided with, ®r was caused by, its excessive deliveries ou the primary market in

the last quarter of the year.

Conditions Ajfecting Cost.—Whether or not the system of marketing in one oi

two extreme peaks causes lower prices for wheat, it is certain that it tends in some'

respects to create higher costs. These higher costs may fall upon the producers of

wheat, or they may appear to be widely distributed, but any avoidable costs are unne-
cessary limitations.

Diagram 14 represents in freight cars the monthly quantities of wheat delivered

from the interior to the terminal elevators at Fort William and Port Arthur for the

crop year 1913-14. The very large equipment of rolling stock required to move the

October shipments, and the small demand during most of the rest of the year, are

strikingly evident. In October, 1913, there was delivered at the terminals, 37,546,215

bushels of wheat, and therefore rolling stock sufficient for that purpose was in exist-

ence, and a corresponding number of locomotives, and there were all the double tracks

and sidings and sorting yards necessary to handle traffic of that magnitude. These

things, being in existence, represent a capital investment that calls for twelve months'

interest every year. The last string of cars, marked "average," if steadily employed,

could have carried all of the wheat in the same twelve months. So far as wheat is

concerned, there was really required, under theoretically perfect transportation con-

ditions, a capital investment in railway facilities equal only to the " average " train,

which is less than one-third the size of the actual October train. If all grains were
taken instead of wheat alone, each of the train? would be bmger. but the proportions

would not greatly differ. In Canada there is no big load of other traffic with an

opposite seasonal distribution, and the " average " train could carry back from the

head of the lakes to Winnipeg and the west the maximum load of the present west-

bound traffic. There is no intention of suggesting perfectly e(iual monthly shipments

of grain as practicable, or even desirable, but there is no escaping the conclusion that

present methods create an extra cost in iixed charges which must somehow be met.

The irregularity of the employment of labour in connection with grain traffic is

another aspect of this same matter. Diagram 15 shows the maximum number of men
employed by the Canadian Pacific Railway Company each month of the above crop

year on grain traffic on the Alberta, Saskatchewan, and Manitoba divisions, the last

named embracing the lines to Fort William. The men counted were the engineers,

firemen, brakemen, and conductors engaged on grain trains, and the yardmen employed

because of grain traffic. Exactly the same conditions prevail on the other railways.

In the operating departments of the railways there is no compensating demand for

labour in the slack grain months. Employment of labour in this manner, apart from
its serious sociological bearing, must tend to add to costs.

One further point may be emphasized, in diagram 16, and that is the nature of

the demand under the present system for lake vessels to carry the wheat from Fort

William and Port Arthur. This part of the subject has already been dealt with from

a somewhat different point of view in discussing traffic conditions in the Lake
Superior trade. Shippers of wheat in October, 1913, chartered almost three times the

number of vessels that would have been required to move the whole year's load if it

had been evenly distributed over the same navigation months. In the inserted figure

in this diagram the inevitable consequence of such methods appears in freight rates.

From September the rates moved upward to a high point in December, the two weeks

of open navigation in which month gcnernlly witness the most active demand of the

season, and foil again toward the low point as traffic declined. The greater part of

the shipments bore the higher rates.

Tendencies toward excessive costs must be provided against as carefully as ten-

dencies toward inequitable depressions in price, if the production of, and therefore

the traffic in, wheat is to measure up to estimates based on the fertility of the soil

and the capacity of the world's consuming markets.
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Diagram No. 15.

LABOUR EMPLOYED IN GRAIN TRAFFIC
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THE ROUTING OF EXPORT WHEAT.

From Fort William and Port Arthur wheat for export to Europe is distributed

over many routes to the seaboard, and is shipped from some seven or eight different

ocean ports. A part of the wheat follows Canadian routes to Canadian ocean ports,

and part is diverted at some stage of its journey eastward to United States routes and

to United States ocean ports. It is clearly necessary to examine the distribution of

export shipments under normal conditions in order, if possible, to discover the deter-

mining causes. Unless the real causes, under present conditions, of the diversion of

so much Canadian wheat to United States ports are recognized, it cannot be confi-

dently asserted that any particular change in conditions will materially alter the

situation.

What, in the first place, are the facts concerning the present diversion and distri-

bution of export wheat shipments? In diagram 17 are presented the facts for the

calendar year 1913. In this diagram the movement of Canadian wheat from the head

of the Great Lakes to the seaboard is traced in solid black lines, drawn to a scale of

width in accordance with the number of bushels passing over each part of the route.

In the tables of fibres inserted in the diagram will be found the principal quantities.

Some Western Canadian wheat is forwarded each year by rail to Duluth-Superior for

shipment from that point. Passing down the lakes this comparatively narrow stream

joins the broad stream from Fort William and Port Arthur, and the combined total

flows eastward through the St. Marys river. A tiny rivulet then diverges to Chicago

and a little later a substantial stream moves toward Georgian bay and is divided up
among many ports. The main stream, however, continues so\ith through lake Huron,

losing a little to Goderich, a little to Port Huron, and a trifling amount to Detroit.

In its passage through lake Erie a very small quantity branches off to Toledo and

another to Port Stanley, and quantities of some importance to Fairport and Erie.

The chief body of the remaining stream flows straight to Buffalo, the balance swerving

northward to be divided between the Port Colborne elevators, from which it is later

transhipped, and the all water route to Kingston, Prescott, and Montreal. In the

diagram all receipts at Canadian lake ports as well as those at Port Huron are carried

through at full width to Montreal, and the export wheat which could be traced as having

been shipped all rail in that year is also indicated as arriving at Montreal. It will be

observed that the receipts thus shown for Montreal are greater than the wheat exports

that passed on through that point. The difference would represent the amount of

Western Canadian wheat which was retained in Ontario and in Quebec for milling

purposes, or remained in various public elevators. Of the United States ports ot

export, Portland is represented as being supplied through Montreal, and Boston, New
York, Philadelphia, and Baltimore through Buffalo, Erie, Fairport, and Toled

Boston at times receives Canadian grain by way of Montreal. The width of the lino

of receipts at Buffalo is a little greater than the line of shipments passing on through

Buffalo, for the reason that some Canadian wheat remained in winter storage in vessels

lying in Buffalo harbour, and did not pass on within the calendar year.

To arrive at the total proportion which went out through T'nitod States ocean ports,

the shipments to Portland must be added to the quantities which were diverted from

the head of the lakes to United States routes, and which are brought together into one

stream east of Buffalo in order that their comparative magnitude may be seen. I

round figures two-third> of the Canadian export wheat in the calendar year 1913 was
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shipped througli United States ocean ports, and one-third through the Canadian ocean

ports. Quantities and proportions differ in different years, but a considerable diversion

to United States routes appears to be the normal condition, although the normal pro-

portion so diverted could be determined only after further examination of the facts.

Yearly total figures, such as represented in the above diagram, do not often supply

sufficient material for a study of causes. To secure the necessary material there were

taken, from the original records at Fort William, Port Arthur, and Duluth, particulars

of every shipment of Canadian grain, and from the files of ships' manifests at

Montreal, St. John, and Halifax the name of every vessel loading Canadian grain,

distinguished as liner or tramp, with the date of loading, the quantity of each kind of

grain carried and the port to which it cleared ; and througTi the courtesy of the Depart-

ment of Commerce, Bureau of Foreign and Domestic Commerce, at Washington, a

competent statistician compiled, from the original records there, monthly details of the

movement of Canadian products, in bond, through the United States ocean ports.

This material covers the three calendar years 1911, 1912, and 1913.

Causes of Diversion.—Diversion may have been due to one or more of many
causes: the physical inability of Canadian routes to handle more traffic; the superior

speed or certainty of other routes; relative freight rates; financial, or other private

business considerations, or personal preferences on the part of the shippers ; conditions

of ocean transportation. It will, therefore, be important to examine in more detail

the movement of Canadian export wheat.

Diagram I'S, which contains three figures, represents the manner in which Cana-

dian export wheat leaves Canada month by month, by being shipi)ed from Cana-
dian ocean ports and being diverted to United States routes. The quantities shown

as diverted to the United States do not always pass through United States ocean ports

in the same months in which they are diverted from Canada; and this diagram, there-

fore, is not a direct comparison, by months, of ocean shipments, but only of shipments

from Canada.

Fig. 1 shows the total shipments from Canada, the solid black portions of the

monthly columns being the shipments from Canadian ocean ports, which are called
' direct exports," and the balance of the columns the quantities diverted to United
States routes, called " indirect exportsi." In figs. 2 and 3 these direct and indirect

exports are shown separately.-^

If fig. 2 is examined, it will be noted that it possesses some general regularity of

form. In the months of December, January, February, March, and Aipril the port

of Montreal is closed, and the exports during these months are through the ports of

St. John and Halifax, and are substantially equal in amount. In the month of May
export from Montreal begins and continues until the end of November. During
these months the exports are much greater in quantity; and if an imaginary line be

drawn from the tops of the May columns to those of the November columns the idea

is suggested that the almost rectangular figures thus formed represent in some way the

capacity, or the usefulnesis, of the Montreal route, under the conditions that prevailed

in each of the three years under review. Montreal does not export the same amount
each month, the most marked departure from substantial evenness being found in the

months of Seiptember and October in the years 1912 and 1913. That less wheat was
shipped in these months was not due to there being no Canadian wheat for export, as

appears from fig. 1. A study of Canada's total exports of all goods month by month
discloses the tendency to crowd all exports upon the last third of the year. In Sep-

tember, October, and November the vessels arriving at Montreal are offered more
cheese, apples and higher class goods than in the earlier months of the season, and the

irregularity in the shipments of whent may be due to the irregular offerings of

1 Appendix. Table 29, p. 115, Statistics, 1909-13.
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other freight, which carried somewhat higher rates and would be given the preference

accordingly. The increased shipments in the month of November, when large quantities

of other freight are still offering, may, perhaps, be explained by the higher freight

rates obtainable for wheat in that month, which may have made it profitable for

vessels to go to the expense of increasing their freight accommodation, which could

bo done in combination liners, for example, by fitting steerage quarters for package
freight, thus leaving more space in the holds for wheat. It is not intended at this

stage to assume any definite explanations, but only to point out the approach to regu-

larity of form in the direct exports of Canadian wheat, in order that the entirely dif-

ferent character of the indirect shipments (fig. 3) may be observed.

The only regularity about the traffic diversion to United States routes is the fact

that these routes carry the two peaks "Western Canada thrusts forward. The first sug-

gestion from this diagram, as a whole, is that the Canadian ports do a certain more or

less regular business, and the United States routes carry the peaks of the loads. It

is clear that the United States routes are not always competitors of the Canadian

rc'Utes with the same effectiveness. From the relative quantities in the month of

Xovember, 1913, as shown in fig. 1, it cannot, for example, be inferred that the United

States routes can always successfully compete with anything like the proportionate

results there shown, for in the month of Augus*t, 1913, Montreal took nearly all the

wheat offered, and in many other months it secured by far the larger quantities.

Montreal exported more Canadian wheat than any other single port, New York com-
ing second, Boston third, Philadelphia fourth, Baltimore fifth, Portland sixth, and
St. John seventh. _

The closing of navigation on the St. Lawrence in the winter months is a physical

limitation on the Canadian routes, which may well have some effect on total yearly

quantities shipped. During the period of open navigation, however, there is no climatic

Cause of diversion and shipments through Montreal may, therefore, be more particu-

larly studied. That Montreal's proportion of the total export shipments of Canadian

wheat in 1911, 1912, and 1913 was not larger cannot be satisfactorily accounted for.

cither by the physical shortcomingo of the routes to Montreal from the interior, or by

the inadequacy of the equipment on them. The St. Lawrence and Welland canals have

never carried more than a moderate fraction of the traffic that could be passed through

them; and, as we have seen, many Canadian vessels of "canal size" spend most of the

season in the open lake trade, ko that no continued shortage of vessels suitable for the

all-water route could have been experienced. With regard to the lake-and-rail routes

to Montreal, the capacity of the water section, could, of course, be limited only by the

number of vessels available. Canadian vessels in those years carried all the Canadian
coasting traffic in wheat, supplying Canadian millers as well as export requirements;

they were not, on the average, fully loaded eastbound, as has been shown ; and they were
left free to carry some cargoes to United States jwrts, that is, to participate in the

diversion. In October, 1913, there was loaded into Canadian vessels at Fort William
and Port Arthur 14,020,901 bushels of wheat, and in the following month 13,126,533

bushels of wheat: the greatest month's export of wheat through Canadian ports was
in the month of May, 1913, when the quantity was only 5,243,408 bushels; so that

Canadian vessels on the lakes have loaded in each of two consecutive months over 2^
times the quantity of Canadian wheat that Canadian ocean ports have ever shipped
in a month. Even if Canadian lake tonnage had been deficient, more Canadian wheat
might have been shipped in L^nited States vessels to such a point as Port Huron, from
which Canadian rail lines could have carried it to Montreal ; or to Buffalo, from which
Canadian, or United States, vessels could have carried it by water to Montreal; and
again more Canadian wheat might have been directed from the interior to Duluth-
Superior where it could have taken United States vessels to Canadian ports. No ques-

191^-5
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lion can be raised about the ability of the rail linec across southern Ontario to handle

in a season more ex-lake traffic than they have ever yet received.

Xor is any easy explanation found in freight rates. It would appear that the

Canadian wheat that was diverted to United States ocean ports paid higher rates to

the seaboard than did the wheat shipped to Montreal. An examination of regular and
special tariffs for several year© has failed to discover any period in which United

States routes to the seaboard for Canadian wheat were allowed to have an advantage
in freight rates over Canadian routes.

Montreal in 1914, with no corresponding increase in handling plant, exported 82

per cent more wheat than in 1913, or 38 per cent more of all grains, the greater part

being United States products. Montreal's mechanical equipment could have handled

more wheat than it did in 1911, 1912, and 1913, if more wheat had been offered.

Whatever may be the need of increased handling facilities at Montreal, of an

enlarged fleet on the lakes and of better service on the railways, it would appear that

present deficiencies in these respects do not completely explain why it was, for example,

that only one-third of Canadian export wheat in 1913 passed through Canadian ocean

ports.

Before attempting to estimate the diverting power of other posfeible causes, it may
be well to inquire first into the conditions of transportation on the ocean. The exporter

of wheat wishes to ship wheat to Europe. If he cannot ship right through to Europe

in time to fulfil a contract offered him and at a total cost for the whole journey that

will leave him a satisfactory net price, he will not chip at all. He may have prefer-

ences as to routes and ports, but he must at any given time choose the through route

and the combined through rate that will enable him to do business. If the explanation

of his routing of Canadian export wheat does not readily appear in local conditions

between Fort William and Port Arthur and the seaboard, the final ctage of the through

route must be examined.

As in the case of traffic on the lakes, there should be some understanding of the

types of vessels, of their distribution, of load factors, of freight rates, and perhaps of

various incidental costs and charges.

Liners and tramps.—In 1912, the overseas commerce of the world was conducted

by more than 25,000 steamers, of which 1,555 were " liners " and 23,500 " tramps."

Vessels engaged in regular-line service, that is, vessels upon a fixed route and with a

definite schedule of sailing dates, are kno^Ti as " liners." The " trami>s " are free

to sail anywhere in search of a profitable cargo, and to be chart-ered by the highest

bidders in the great shipping exchanges of the world. The 25,000 ocean carriers in

1912 were owned by approximately 4,200 different companies, firms, and individuals,

and the 1,555 liners by 108 different companies.^

The functions performed by these two general classes of ocean carriers differ in

many important respects. Tramps cannot perform as satisfactorily as liners many of

the services required in modem commerce, but with respect to such traffir- - *-.

the two classes are directly competitive.

1 Investigation of Shipping Combinations, evidence before the Committee of the Merchant
Marine and Fisheries, House of Representatives, 62nd Congress, Hearings, Volume 2, p. 1372.
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In diagram 19 the relative quantities of Canadian wheat carried by liners and
by tramps from Montreal in the years 1911, 1912, and 1913 are indicated. The
figures are as follows:

—

DUGRAM Xo. 19.
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It will be rioted that tramps carried no Canadian wheat from Montreal in the

year 1911; that they carried a little in May and June, l!^il2; and that in 1913 they

carried an appreciable quantity in several months of the season. Of the total wheat
exports for the three years, tramps carried 5-66 per cent. In 1913 the percentage was
13-63, and in the month of June in that year they carried 28-23 per cent of the

monthly total. It is evident that tramps proved in those years only a small and

irregular factor in the wheat trade.

In the same diagram there is indicated the range, from lowest to highest, of ocean

freight rates on wheat, month by month, from Montreal to Liverpool,-'^ which may be

taken as representative of freight rates to Europe. In 1911, freight rates were the

lowest of the period. In that year there were no tramps. In May and June, 1912,

the range had moved higher, and there were one or two tramps. In 1913 there was

a distinct and sustained elevation of rates for the greater part of the season, and there

were many tramps. In October and November, 1912, on the other hand, some rates

were very high and yet no tramp cargoes are reported. All that can be said, therefore,

from this examination of shipments in relation to freight rates, is that in 1911, 1912,

and 1913 no tramp vessel took from Montreal a cargo of Canadian wheat except when

freight rates were comparatively high, but that tramps were not attracted on every

occasion on which the rates were high.

Merely incidentally, there are also introduced in diagram 19, lines indicating

cargo insurance out of Montreal,^ drawn to the same scale as the freight rates. \Vheat

is assumed to have been worth $1 per bushel at the seaboard, and a rate of 25 cents

per $100, for example, to have been equivalent to a charge of one-quarter cent per

bushel. Whatever may be the effect of relative insurance rates on the diversion of

wheat traffic, it is perfectly clear that cargo insurance cannot be the immediate cause

of this diversion. There are big forces of some kind swinging freight rates up and

down, in comparicon with which cargo insurance is a very small factor.

The next question that may naturally arise is as to the part played by tramp

vessels in the grain traffic of those ISTorth Atlantic ports of the United States which

attract so much Canadian wheat. The following are the figures for the four years,

1910-13, of the tramp cargoes of grain of all kinds loaded at Boston, New York,

Philadelphia, and Baltimore:

—

Year.
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a small factor in the North Atlantic grain trade. The liners evidently dominate the

wheat exports.

lOicean Freight Rates on Wheat.—It will be desirable at this point to take a some-

what wider survey of the problem and inquire whether the changes in ocean freight

rates just noted in the Montreal-Liverpool route, and which would seem to have been

under the influence of powerful forces, are local in character, or peculiar to the Cana-

dian port or even to the North Atlantic trade. Material for this survey has been

obtained through the courtesy of Broomhall's Com Trade News, at Liverpool, and

Comtelburo's Daily Freight Eegister, at London. Mr. Broomhall was asked particu-

larly for rates to Liverpool, which is the leading port of the United Kingdom for

liners, the quotations to cover liner, or " berth," rates as well as tramp rates, and from

his records furnished current rates, not necessarily confined to Liverpool rates, quoted

on the first business day of each week, from January, 1909, until December, 1914,

from the following ports: from New York, in the United States; from Odessa, the

principal Black Sea port of Russia; from Karachi, the leading grain port of India;

from the River Plate, down River, in the Argentine; and from Australia. The Baltic

Exchange in London is the greatest charter market in the world for tramp vessels, and

quotations from the Daily Freight Register are exclusively tramp rates and are in the

form of high and low rates per month to the United Kingdonl from the same ports,

but including also tramp rates from Canadian Atlantic ports. The tramp rates from

New York, Philadelphia, and Baltimore are generally the same, or rather tramps are

generally chartered to load " Atlantic Range," that is, with the option to the shipper

to select any one of several ports on the North Atlantic coast of the United States

which have come by the custom of the trade to be placed upon the same basis, and

this has some interesting consequences. Tramp rates from the Daily Freight Register

are therefore " Atlantic Range " rates rather than New York rates.

These two tets of quotations have been charted in diagram 20} Ocean freight

rates are, of course, almost always quoted in shillings and pence and the unit of

weight is sometimes the quarter (eight bushels), and sometimes the ton, and there are

several different kinds of tons, according to the usage of each trade. For the purpose

of this diagram the quotations received as above have been reduced to the common
basis of cents per bushel of 60 pounds.

To fig. 1 have been added the freight rates from Montreal to Liverpool, which
were used in diagram 19. These Montreal rates are represented in their range from
high to low per month and therefore are in a difi^erent form from the other rate lines,

which are based on a single quotation per week, but if the general trend of the IMont-

real rates be followed, comparisons can be made without difficulty.

Points to be noted in this diagram are:

—

1. The remarkable parallelism of the main rate lines. By looking at the figures as

a whole this fact can be clearly seen, and the point should be carefully noted. If the

Argentine rate line be temporarily disregarded and attention fixed on the rate Ii'tk^c of

Australia, Karachi, Odessa, and New York, the tendency is clearly apparent for these

lines to maintain approximately the same proportionate distance from each other

throughout the whole period. Marked temporary fluctuations occur in the individual

lines, which may not instantly show themselves in the other lines, but there are few

cases in which an important upward or downward movement in any one line does not

stand in relation to a somewhat corresponding movement in the other lines within a

period of two or three months.

2. That the spaces separating these main rate lines seem to bear some relation to

tlio differences in distance from the United Kingdom. Odessa is 400 or 500 miles

1 Appendix, Tables 32-33, pp. 117 to 124, Statistics. 1909-14.
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more distant than New York; Karachi is almost twice as far from the United Kingdom
as is New York; and the shortes-t route from any important Australian port is about

three and a third times as long as the route from Xew York, though some routes from

Australia by way of the Cape are about four and. a, third times the length of the route

from New York.

3. That the New York and Montreal rates are, on the whole, the lowest rates to

the TjTiited Kingdom enjoyed by any of the ports, and, except at one or two period-

the range of the rates from Montreal does not differ widely from the ransre of rates

from New York. No exact comparison can be made between the Montreal line a'

the New York line because the former moves sharply between the highest and the

lowest rates in each month while the latter flows between specific rates taken once a

week. A study in detail of the relation between Montreal and New York rates would

require more material than is supplied in this diagram.

4. That on two or three occasions Montreal rates appear relatively high or

relatively low, but that Montreal rates are, on the whole, clearly subject to the same

general forces as operate on other rates. It was in the first half of the navigation

season of 1913 that Montreal rates were highest, relatively, being then higher than

Odessa rates and as high as some Argentine rates. It was in this period Montreal

had the greatest number of tramps shown in diagram 19. Montreal rates were not

relatively high in October and November, 1912, although actually higher than in 1913,

and there were no tramps. In the beginning of the season of 1912, when the range

was much lower, Montreal rates were relatively high when compared with New York

and Odessa and there were one or two tramps. It is possible, therefore, to amplify the

inference from diagram 19 by stating that in the period examined tramps entered the

Montreal wheat trade only when rates were relatively high.

5. That the tramp rates in fig. 2 tend to be higher than the rates in fig. 1.

This is the ease with every individual rate line. Some allowance must be made for

the difference in the way the rates are quoted for these two figures, but as it is not

understood that Liverpool regularly enjoys, under equal conditions, more favourable

rates than other leading ports of the United Kingdom, it is probable that the liner

rates included in figure 1 give to that figure a lower range than is found in the

exclusively tramp rates in fig. 2. In other words, it is probable that tramps enter

every wheat trade, as well as the Montreal trade, when rates are comparatively high.

Among the details that may be noted under this heading is that New York and

Montreal do not seem to have the lowest rates in fig. 2 as regularly as in fig. 1, the

advantage often resting with Odessa. New York and Montreal seem to have paid

relatively more for their tramps than for their liners. The merely occasional character

of tramp business with Montreal is shown by the scattered quotations. The New
York, or more correctly the " Atlantic Kange " tramp rate line is also very much
broken. It is suggested by fig. 2, therefore, that the tramp is a much more permanent

factor in all the other trades than it is in the North Atlantic trade.

The Argentine rates cover a wider range in the period than any other rates. At
the beginning of January, 1909, they held almost exactly their proper position in rela-

tion to distances, but for the following years they remained relatively low, while in

1912 and during parts of 1913 and 1914 they appear to have been unduly high. The
somewhat erratic character of the Argentine rate line need not necesslarily disturb

such inferences as seem indicated by the general relationship between the other rate

lines. One great trunk line of ocean travel from the United Kingdom and Northern
Europe sweeps across the North Atlantic to the United States and Canada, while the

other great trunk line sweeps through the Mediterranean, with branches to the innumer-

able i)orts there and on the Black Sea, and on through the Suez canal to the Indian

ocean where it divides, one branch going to India and the Far East and the other to

Australia. On account of the magnitude of the trade tributary to these two great

trunk line^ and to the variety of traffic and the number of ports, particularly on the
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Mediterranean and Far Eastern trunk line, it might be natural to expect that traffic

conditions, and therefore freight rates, would tend to be somewhat more stable than

ia the case of the minor traffic route through the South Atlantic ocean. Moreover,

Suez Canal tolls, which during this period averaged about $1.25 per registered ton

(Suez measurement), would prevent extreme reductions in rates from India and
Australia, for this fixed charge, being on vessel capacity, would become relatively

heavier as rates declined or vessels were let's fully loaded. When traffic increased and
vessels became relatively scarce, as they did in 1912, and when these world conditions

coincided with some relative decrease in imports by the Argentine, it might be expected

that rates in the South Atlantic trade would sharply rise. On the average for the

whole period, however, the Argentine rates preserved about their relative place on the

scale.

Competition on the ocean.—If it be asiteumed that the law of supply and demand
has almost free, and even uncompromising, play upon the ocean, then it would be

expected that there would be wide and sometimes rapid changes in rates; low rates

in dull times such as preceded 1912 ; high rates when the pressure of traffic increases,

and the supply of vessels becomes relatively or abttolutely reduced, both of which con-

ditions occurred in 1912. If, now, it be further assumed that there is effective com-

petition among the 2'3,500 tramps, and, in certain classes of goods and under certain

conditions, between the tramps and the 1,555 liners, and also more or less active com-
petition among the liners thems'elves, then it would be expected that any tendency in

rates would be quickly communicated to every ocean trade, and, whether rates were

high or low, that in every trade, as soon as the machinery of competition could operate^

rates would tend to be adjusted to a common basis of earning value to the vessels, that

is, so adjusted that vessels in one trade could not earn much more than vessels in any
of the other trades. This would mean an adjustment bearing some relation to distance,

but modified by time, load factor, and incidental costs.

Whatever may be the correct conclusions upon the general theory of ocean rates,

the facts regarding wheat rates for six yearsl are as set forth in diagram 20. It has

never been found practicable to effectively organize the 4,100 owners of tramp vessels

foi the fixing of rates. Comi)etitive bidding is provided for in tramp markets at

leading centers throughout the world and these centers are in constant cable com-

munication with each other. Wlieat is an entirely suitable cargo for tramps. It is

also highly desired by liners to sJupplement other frcisrht. Liners on the North Atlantic,

before the days of freight conferences, occasionally carried parcels of wheat for noth-

ing, and even purchased wheat when ballast was needed. Under conference conditions

a minimum rate of 3 cents per bushel has been agreed upon, but even then a liner is

free to carry upi to 96,000 bushels at a lower rate on any trip when more ballast is

required.

A combination liner, that is a vessel fitted to carry both passengers and freight,

is probably, when on a good trade route, the most successful type of ocean carrier.

Having some passengers, and some high-class freight, the combination liner, when it

wants wheat, can afford to carry it at a rate the tramp cannot meet. A large propor-

tion of the comparatively few combination liners in the world are in the North Atlantic

trade, which is pre-eminently the liner trade. These liners take what .wheat they want
before the tramps can get a chance at it. To do this they must, as a general rule, keep
their rates on wheat within the minimum fixed by the worldwide tramp competition,

and within that limit they may be expected to demand on every shipment as high a rate

a? possible. Competition among the liners themselves must also be a factor of some
importancft

Effects on Canadian Wheat Exports.—Keturning, now, to the distribution of Cana-
dian wheat exports as between Canadian and United States ocean ports, it may be
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suggested that the facts clearly indicate that the liners in the Montreal trade first take

what Canadian wheat they want ; that the liners at Boston, New York, Philadelphia, and

Baltimore have the second call on the business; and that when the liners are satisfied

the tramps enter the trade and they enter it first at Baltimore and Philadelphia, and

when the rates become relatively high they go to Montreal.

Pig. 2 of diagram 19, with its regularity of form, represents the capacity for wheat

of the liners in the Montreal trade during the summer, and those in the St. John and
Halifax trades in the winter. With liners, the capacity for wheat is, under ordinary

conditions, the amount of cargo spacer not engaged for higher class goods. In the

latter part of the season better-paying freight offers more freely and less space is left

for wheat, but if the rates on wheat go up sufficiently the liners may enlarge their

accommodation for freight. That the liners in the Montreal trade have the first call

on the business is indicated, not merely by the comparative regularity of their takings,

but by the fact that they sometimes take nearly all the wheat offering. So long as the

Montreal liners will carry wheat across the Atlantic at rates not exceeding those of the

liners from New York or other United States ports, the through Canadian route should

be cheaper than the through routes by way of the United States, because the rates on

Canadian wheat from the interior to Montreal are generally, if not always, lower than

to the United States ports. Whether costs per unit of cargo on the Montreal route

justify as favourable a rate as from New York may later be inquired into, as may also

the practical effects on rates of the provision inserted in the contracts between certain

liner companies and the Dominion Government in connection with the granting of sub-

sidies, to the effect that rates from Montreal must not exceed rates from New York. At
this point, however, it is sufficient to say that the Montreal liners seem to have the

first choice of Canadian export wheat. Their immediate competitors are the liners at

United States ports.

When the Canadian liners have no more space they care to devote to wheat at

current rates, the competition for the balance is between the liners along the United

States coast and the enormous fleet of tramps scattered throughout the world. If the

United States liners desire more cargo they can secure what they want of the Canadian

surplus wheat by making rates slightly below the basis fixed by general tramp compe-

tition. As Europe buys only so much wheat for delivery each month, there is not

always serious conflict between seaboard shipments of Canadian and United States

wheat, because if more Canadian wheat has been purchased for shipment in a certain

month it is probable that less United States wheat will be pressing for export at that

time. A glance back at the wheat lines running to Boston, New York, Philadelphia

and Baltimore, in diagram 18, suggests that these lines are in proportion to the liner

capacities at these various ports and do not represent any wild scramble for business.

After the liners along the North Atlantic have engaged to carry all the Canadian

wheat they are prepared to take within the rates fixed by tramp competition, what
remains over of the wheat must seek tramp vessels and offer rates to attract them.

Charter rates from Atlantic range ports are regularly lower than from Montreal or

from ports on the gulf of Mexico, and reasons could be advanced why they might be

expected to be somewhat lower. Whenever tramp rates from Atlantic Range ports

are lower than from other ports accessible to Canadian wheat, then the tramps will

probably first enter the trade at Baltimore and Philadelphia, for the reason that these

two ports, with the sanction of the Interstate Commerce Commission, enjoy a differ-

ential on ex-lake grain of three-tenths of a cent per bushel over New York and Boston,

and, if a shipper can engage a tramp at Baltimore or Philadelphia for the same rates

as from New York or Boston, he can save three-tenths of a cent per bushel by shipping

from the former ports. On all rail shipments from or through Chicago. Bnltimore
enjoys a slightly higher differential than Philadelphia, and it may be for this reason

Baltimore stands first in tramp shipments of grain. Tramp vessels may occasionally

be in such positions that they are willing to report at Montreal on favourable terms
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as compared with any other North Atlantic port, but as a general rule rates offered

for tramps from Montreal must be relatively high.

The above general interpretation of the facts adduced is offered only as a tentative

working hypothesis. Yery many more facts and conditions must be taken into con-

sideration. Liners sail from United States ports to many ports not reached by liners

from Canadian ports and sorae shipments may not be open to competition by Canadian
liners. Again, wheat merchants in the United States buy Canadian wheat on the

depressions in price accompanying extreme marketings and help to carry over the

excess. The peaks shown in diagram 18 as diverted to the United States, appear in

reduced form in the shipments from United States ocean ports, the balance being

spread over several months to meet the conditions of European demand. In so far

as individuals, whether merchants of the United States or of Canada, may choose to

finance and to hold this excess in the United States, there is brought into play a divert-

ing force of a different kind from those just considered. The whole appearance of the

facts so far assembled suggests, however, that general transportation conditions on the

ocean are among the fundamental causes of wheat diversion and that these other

influences and motives may be only modifying factors.

But why are there not more liners in the Canadian trade? If the large surplus

of Canadian wheat and other products which now seeks other ports of export could be

carried to Montreal at least as cheaply, and generally more cheaply, why have not

more vessels entered the regular trade^between Canada and Europe? The distance on

the Montreal route is rather shorter than on other routes and the time cannot be

longer; what, then, of the load factor?

Load factor on the North Atlantic.—The importance of load factor in the trans-

portation problem has already been discufesed (p. 25). Liners are vessels committed

to particular routes, and, in order that they may be able to command their share of

competitive traffic, they must so arrange their load factor that they can afford to meet

the rates of liners on alternative route*, and also the rates fixed by tramps on the basis

r.r world-wide supply and demand.

To satisfy the conditions in any trade there must be vessels enough available to

carry the peak of the loid, but it may not be possible to keep regularly on any route

liners enough for this purpose. With traffic irregularly offered the season's load factor

might be so unfavourable and costs per unit of cargo so high, that competitive rates

could not be met.

Canada's total exports to Europe of all elapses of goods increased, with irregular

monthly fluctuations, to a great peak in the autumn months, while the imports from

Europe are pretty regularly distributed throughout the whole year. Measured by
value, Canada, in the calendar year 1913, exported to Europe, in January, February,

March, and April, goods to the value of $43,146,701; in May. June, July, and August,

goods to the value of $69,838,920; and in September, October, November and

December, goods to the value of $124,894,678.^

On the other hand, Canada imported from the United Kingdom, from which the

greater part of its European imports come, in the first four months of the same year

goods to the value of $46,646,995; in the second four months, goods to the value of

$51,840,477; and in the last four months, goods to the value of $42,035,837.^ The

goods shipped to Europe are largely natural products of great bulk in proportion to

value, while the goods imported from Europe, being chiefly finished products, occupy

comparatively little cargo space. If the Canadian routes were to be supplied with liners

f'apable of handling Canada's total trade with Europe, these liners must be numerous

enough tc carry the maximum shipments in any month, and in that case would have

1 Compiled from records of the Customs Department.
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extremely light cargoes eastbound during most of the rest of the year and westbound

perhaps not enough cargo for ballast at any time. No account is here taken of the

passenger business and of mail or other suboidies, which must affect the ability of

liners to successfully handle somewhat irregular freight loads.

Under these conditions of Canadian trade with Europe, what load factor did the

vesfccls on the Montreal route work out in the season of 1913? There was unloaded at

Montreal in that season from all European countries T3'3,001 tons of freight, and there

was loaded at Montreal for Europe, in liners and in traipips, 1,647,145 tons of cargo,

giving a ratio of 2 -2.3 eastbound to 1 westbound.^

Facts are not accessible to show the exact load factor on each of the competing

United States routes. Although the quantity of freight to be moved inward, and the

quantity to be moved outward, must primarily determine the distribution of shipping,

statistics of tons in and tons out are obtainable for very few ocean ports in the world.

National revenues are collected on values and port dues on registered tonnage, and

there are records of the numbers and fcizes of vessels and how much their cargoes would

probably sell for, but little to show how full the vessels were, in or out. In the absence

of published statistics for the United States one or two statements from authoritative

sources may be cited. In his work on "The Ocean Carrier" (p. 41), Prof. J. Russell

Smith, of the University of Pennsylvania, a recognized authority on transportation,

says :

—

North America sends across the North Atlantic more than twice as many
tons of freight as Europe sends back.

In his evidence at Washington in January, 1913, before the Committee on tlie

Merchant Marine and Fisheries. (Investigation of Shipping Combinations, Hearings,

vol. 1, p. 610), Mr. Franklin, Vice-president of the International Mercantile Marine
Company, quoted figures with respect to the Atlantic Transport Line, running

between London and United States ports, showing cargo space not filled in the year

1912. These figures show that on the average the vessels of the Atlantic Transport

Line brought to the United States on each trip 5,100 tons of cargo, and took back to

London 10,784 tons, or a ratio of. 2-11 to 1. The following direct question and

answer are recorded:

—

Mr. Hardy.—So that you export somewhere between two and three times

what you import, is that the fact?

Mr. Franlvlin.—That is right.

These statements are in general accordance with the load factor existing in the

Montreal trade, and theoretically it might be exi^ected that substantially the same
load factor would be found at all principal North Atlantic ports. Sailing eastbound,

a vessel cannot carry more than a full load, or say a load of 100, and a large part of

the bulk freight from North America can move as easily through one port as another

and at only slight differences in cost. Large quantities of United States grain can

without any difficulty be brought to Montreal and Canadian grain to the Atlantic

Range ports of the United States. Under these conditions, why would a line company
keep a vessel on the Montreal route, or the New York route, or any one route, if it

could secure on that route an inward load of only a little less than 50, when an

inward load of perhaps 75, or even 60, could be obtained upon another route? The
vessel with the regular inward load of 75 could make sufficient concessions in ratqs

to attract to any North Atlantic ports all the cargo it could carry eastboiund. Under
free competition vessels would at once be diverted from the less profitable to the

more profitable route until an equilibrium was established; and no agreements or under-

standings could long prevent an adjustment in some manner. Conditions change

every season, and the whole subject is complicated by passenger traffic, subsidies, port
» —

1 Compiled from records of the Customs Department.
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differentials, general railway interests, and innumerable other matters. It is not im-

probable, however, that among the liners load factor tends to be equalized all along the

i^Torth Atlantic coast.

What inward cargo was feecured by the vessels on the Canadian routes ? In the

fiscal year ending March 31, 1914, Canada imported from Europe goods to the value

of $181,762,545. Of this total, goods to the value of $169,527,341 arrived at Canadian
ocean ports, and goods to -the value of $12,235,204 arrived in transit through the

United States.^ That is to say, 93-27 per cent of Canada's purchasefe in Europe
came directly to Canadian ocean ports. In the same year, Montreal received from all

countries goods to the value of $6,331,989 in transit to the United States on through
bills of lading, and Canada exported to the United States " goods not the produce ol

Canada," that is, goods imported from other countries but not on through bills oi

lading, to the value of $13,575,474.- It is hardly practicable to determine how
much of this freight, of a total value of $19,907,463, handled en route to United States

points, came from Europe, but making reasonable allowance it is evident that the

freight carried inward from Europe by vessels sailing to Canadian ports must have

been practically equal to all freight from Europe that was destined to Canada, and on

the Montreal route this gave an inward load of a little less than 50 in comparison with

the outward load of 100.

If Canadian ports receive practically all the freight belonging to Canada, and if

Montreal receives its full share, what would happen if vessels enough were intro-

duced into the Montreal trade to carry all the Canadian wheat exports? If in 1913

this has meant a doubling of the total numjDer of vessels between that port and Europe,

would each vessel have had an inward load of only 25 against its outward load of

100, or is there any way in which more intransit freight for other countries could

have been securedo If this latter had not been found practicable, then presumably

the vessels in the Boston, New York, Philadelphia, and Baltimore trades would have

retained an inward load of approximately 50. Could such a condition have been

maintained, and how wovild the cost have been distributed?

Canada has never yet been able to secure at Canadian ports enough vessels to

carry all the Canadian exports; that is, no measures so far taken to that end have

been sufficient to seriously disturb the simple economic balance of the load factor along

the North Atlantic coast. In so far as the proposed Georgian Bay canal would be

expected to very greatly increase the proportion of Canadian exports through Cana-

dian ocean jwrts, it will clearly be necessary to arrive at some estimate of the per-

manent counteracting force of the general load factor, or at least of the cost involved

in maintaining an ocean service on a less favourable economic basis than that pre-

vailing on competing routes.

Canada's position in relation to the problem of ocean transportation is different

from that of any other country at the present time, for no other country has access

to so many ports in a foreign country that can be reached almost as conveniently and

as cheaply as its own ports, and no other country, except the United States, is served

by an ocean trade in which there are so many liners, which, therefore, dominate its

export traffic.

1 Trade and Commerce Report, 1914-15, Part I, p. 46.

2 Report of the Department of Customs, Trade and Navig&tion, 1914.
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OCEAN FREIGHT RATES IN 1915.

It has not been found possible to complete for this report a comparative examin-

ation of the movements of traffic and the courses of prices and of freight rates under

the abnormal conditions of 191-4 and 1915. A few facts concerning ocean freight rates

on wheat in the last four months of 1915 may, however, be briefly considered by way
of supplement to the general survey of ocean rates for the six years immediately pre-

ceding the w:^.r.

In diagram 21 are shown the movements of wheat rates in the principal ocean

trades between September 19 and December 31, 1915.^ In fig. 1 rates on the first day

of each week have been furnished, as in the ease of diagram 20, by Broomhall's Corn

Trade News, and for fig. 2 the high and low tramp rates per week by Conitelburo's

Daily Freight Register. As Montreal rates seem to have kept within the limits of the

New York rates during all this period, only the latter are quoted.

It will be noted that the whole range of rates is extremely high. For the greater

part of the period liner rates in the New York trade were 40 cents, and at one time

touched 42 cents per bushel. Such rates were never before reached under modern
conditions. In 1910 the average wheat rate from New York was 3-18 cents per bushel,

and for the five years 1909 to 1913 the average was 4-83 cents per bushel.

Eates in the North Atlantic trade had witnessed a spectacular rise which cul-

minated in the week of September 26 in a final leap of 10 cents per bushel. In its

course the New York rate line had crossed the Karachi line, although the Karachi

route is twice as long, and about October 10 the New York rate was higher than the

Argentine rate, while the Australia rate was comparatively very little higher. At this

period North Atlantic rates were not only unprecedentedly high in themselves, but

were relatively higher, when compared with other rates, than kt any previous time.

The diagram shows by what stages the rates, thus thrown into confusion by the up-

heaval in the North Atlantic trade, began to readjust themselves. It will be observed

that this readjustment was by way of a rise in the other rates and not by a drop in

the New York rate, and that the readjustment was not quite accomplished up to the

end of December, chiefly because the Australia rate had not continued its rise. "Were
these developments in accordance with the laws and tendencies suggested as generaliz-

ations from the facts of normal times or to what extent had new forces been

introduced ?

During the progress of the war so many vessels had been requisitioned for military

purposes, and so many interned and destroyed, that the world's mercantile fleet of ocean
carriers had suffered a material reduction. Overseas trade had also at first been
seriously affected, but the war soon created a large trade of its own and with an
improvement in general commerce the demand for tonnage had become very insistent.

There followed an uncompromising application of the law of supply and demand.
In the autumn of 1915, the United States and Canada were the only important

sources of wheat supply for Europe. Southern Russia and Roumania were still blocked

at the Dardanelles, and Northern Russia could send out only very small quantities

through Archangel; the Government of India was in control of the supplies in that

country and was conserving the surplus; Australia, owing to the partial crop failure in

1914 and pending the harvesting of the new crop, had nothing to export; and the

Argentine had already disposed of the greater part of its 1914-15 surplus. Demand for

cargo space for wheat thus became extraordinarily active in the North Atlantic trade.

1 Appendix, Table 34, p. 125, Statistics.
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So much space had never before been needed in that trade, for North America was
called upon to furnish nearly all the import requirements of Europe. The first effects

on rates were therefore found in the North Atlantic trade. At the new high level of
rates the North Atlantic trade attracted vessels enough to continue to ship each week
ample supplies according to the estimated average weekly needs of importing countries,

but as rates did not weaken there was apparently no large sxirplus of vessels available.

India shipped no wheat at all during this period but made small shipments of

barley.' The Argentine shipped some wheat and a good deal of corn, and Austral

i

was waiting for the new crop. There was no pressure in these trades, at least for

prompt shipment. India's harvest was some months distant, but it soon became
necessary for Australia and the Argentine to engage tonnage for the movement of the

new wheat crop, which would be readv for market in December and January. In
Australia, in view of the alarming conditions in the freight market and in order to

eliminate the element of local competition, the Government assumed the exclusive

management of export shipments and it was reported that certain firms of ship brokers

had been commissioned to engage up to 1,800,000 tons of freight room for wheat. In

the Argentine the business was left in private hands.

In the regular line trade with the Argentine and with Australia were many vessels,

and other vessels would from time to time sail for the South Atlantic or for the Far
East with si)ecial outward cargoes, but the capacity of these vessels would not be

adequate to move the quantities for which shipment was desired, and to obtain

additional vessels meant offering rates equally profitable with those prevailing in the

North Atlantic trade. The United States and Canada had enormous surpluses, and
could continue to employ shipping. By the time its new crop was ready the Argentine

had bid fully the equivalent of the New York rates, but the Australian Government had

fijied an arbitrary limit of 95 shillings per ton (about 61 cents per bushel), beyond
which it would not authorize a contract. Under these conditions, Australia could not

expect to divert free tonnage from the other trades, but might secure such vessels as

had other business in the Far East.

In 1910, when the average New York-Liverpool "berth" rate on wheat was 3-18

cents, the average River Plate-Liverpool rate was 5-78 cents, or a ratio of 1 to 1-82.

If the New York rate of 40 cents per bushel be multiplied by l-82i, the result is 72-80

cents. Compared with the average New York rate for the whole five years, 1909-13, of

4-83 cents per bushel, the average Argentine rate was 8-60 cents, giving an average

ratio of 1 to 1-78. The distance is about 1 to 2, but modified by time and load factor.

The ratio between the ayerage New York and Australia rates for the same five years

was 1 to 3-46. the distance on the Australia route being dh to 4i times as great as on

the New York route, the shorter Australia routes being subject to Suez Canal tolls and

delays. The Karachi route is about twice as long as the New York route, but its

average rate for the five years was about 2-41 timesJ the New York rate, perhaps influ-

enced by the passage through the Suez canal. The Odessa route is only about 15 per

cent longer than the New York route, and its average rate was about 1-23 times the

New York rate. These calculations are based on the Liverpool quotations, and can be

accepted only as a rough and ready measure of comparative rates. The tramp rates

cannot be satisfactorily averaged because in stome trades quotations are so scattered,

but it would appear that on the whole the New York basis was relatively higher than

with liner rates, while, compared with the other trades, Odessa and Karachi had

relatively lower tramp rates than liner rates. Contrary to conditions before the war,

tramp rates in the New York trade in September, October, and November, 1915, were

rather lower than liner rates, but the ranks of the liners had been thinned by requisi-

tioning and interment, and in the enlarged trade they had become a much smaller

factor than formerly and, moreover, the great quantities of higher-classi freight offer-

ing made it less necessary to underbid the tramps for wheat.
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Estimating from the experience of the above five years, it would be necessary for

Australia to offer a rate of approximately $1.35 per bushel in order to attract vessels

that could find employment in the New York trade at 40 cents per bushel, or in the

Argentine trade at about 70 cents per bushel. Such a rate would, however, be absolutely

pi'ohibitive under competitive conditions'; and yet it would be relatively not as high a

rate as Australia paid in 1910, when the average rate was only 14-13 cents per bushel.

The conditions in 1915 thus bring out clearly one practical bearing of competitive

ocean freight rates on international trade, which might not strike the attention in

normal times. Rates tend to rise with the pressure of demand, and competition then

tends to adjust rates in every trade to the same basis of earning value to the vessiel,

but as rates go up the spread widens in direct ratio, and it is the spread which makes
the trading margin for one country as against another. When the jSTew York rate is

4 cents per bushel, the Argentine rate 7 cents per bushel and the Australian rate

13 cents per bushel, North American wheat at the seaboard has a spread of 3 cents per

bushel over Argentine wheat in the same position, and 9 cents per bushel over Australian

wheat; but when the basis for New York has moved to 40 cents per bushel the

spreads have become respectively 30 cents per bushel and 90 cents per bushel. Vessels

earn no more in the long-voyage trades than in the short route across the North
Atlantic, and there is no discriminaton, but North America has been established in an

almost impregnable trading position. If, under these conditions, Europe must have

wheat from these three countries. North America can sell its surplus at a handsome

profit before the Argentine can get cost and before Australia can export at all. The
laws of supply and demand and of competition operate in commerce as well as in

transportation. High ocean freight rates confer a temporary commercial advantage

on countries served by short-voyage trades, but ultimately the injurious' effects of exces-

sive rates must, of course, tend to react even on the countries at first benefited.

Western Canadian wheat fields are further from the ocean than the Argentine

wheat fields, and although interior transportation costs per mile in Canada are more
favourable, the Argentine is in a good competitive position when the spread in ocean

rates is only from 3 to 6 cent^ per bushel, but when the spread is 30 cents per bushel.

Western Canada can obtain a good price for its wheat, can absorb the costs of all-rail

transportation in the winter months and then can undersell Argentine wheat in Europe
even in the very months in which Argentine wheat is intrinsically cheapest. Aaistralian

wheat fields are much more convenient to the ocean than those of Western Canada,

and when ocean rates are only from 10 to 12 cents per bushel higher than the New
York rates, Australian hard wheat can compete with Canadian hard wheat in the

markets of the United Kingdom, but when very much greater spreads appear, this

becomes impracticable. Even the arbitrary maximum rate of 61 "cents per bushel fixed

by the Australian Government in October, 1915, left a spread of about 20 cents per

bushel, which is much greater than the difference in interior costs; and it will be

instructive to learn how much wheat could be exported from Australia at a rate not

half as profitable to the vessels as the rates* prevailing in other trades, and whether

compensation was obtained from rates on other goods inward or outward. Australia

might, of course, be relieved from the dilemma thus created by war conditions through

the extension of control by the governments of Europe over ocean traffic and shipping

during the continuance of the war.

It is evident that not only do the general conditions of ocean transportation

largely determine the distribution of international commerce, but that in the one par-

ticular of a change in the basis of freight rates, and even when there is no discrimina-

tion for or against any route, a factor exists of such varying power that it may seem

to produce different kinds of effects according to the degree to which rates are raised

or lowered.



80 INTERIM REPORT OF THE

6 GEORGE V, A. 1916

BANK RETURNS IN CANADA.

Trade and traffic must be financed, and therefore bank resources and methods,

rates of interest, and rates and facilities in connection with international exchange,

are fundamental conditions of production, commerce and transportation. Financial

conditions may assist or check development and influence the direction it takes, and
may be among the causes of the distribution and diversion of traffic. For these

reasons, financial facts should be examined together with all other underlying facts,

and with equal care. At this stage only a few of the main features of the resources

and business of the chartered banks of Canada will be presented.

To what extent do the Canadian chartered banks assist in the financing of ordinary

business in Canada? What proportion of their resources do they devote to this

purpose? How is the load they carry in this respect distributed throughout the year?

As safe and convenient depositories, banks gives service to the public, but their great

service to business is in the advances they make to facilitiate the turn-over of busi-

ness. Most of the advances for commercial business purposes appear in the accounts

as "Current loans and discounts in Canada." This class of loans only will be con-

sidered, in its relation to other important banking facts; although it should be borne

in mind that the banks also make other loans in Canada, such as loans to Govern-

ments, and "Call and short" loans on the security of stock, debentures and bonds,

which are not all in connection with Stock Exchange business, but are often the form in

which advances are made for commercial business. Call loans and loans to Govern-

ments are not relatively very large and the totals do not widely fluctuate.

In accordance with the Bank Act, the chartered banks submit to the Minister of

Finance statements covering the condition of their principal accounts at the end of

each month. These monthly returns contain all the main items of a balance t-heet

which are of direct concern to the public. The assets statement gives the measure of

the total resources of the banks and sets forth what they have done with these resoUi ^es,

whether they have loaned them to clients, invested them in securities or buildings, or

hold them in their vaults in the form of coin or Dominion notes. The liabilities state-

ment shows where the banks have obtained these resources, whether from shareholders,

from depositors, from their power to issue banks notes, or from miscellaneous sources.

In diagram 22, fig. 1, the important items of these monthly returns bearing on the

financing of general business in Canada are presented for the six years 1909 to 191 .

This diagram gives amounts in dollars, while diagram 23 gives the relations in per-

centage of these amounts to the total resources of the bankfe in each month.

^

Line, No. 1 in fig. 1, diagram 22, represents the total assets of the banks at the

end of each month, that is, the total resources of the banks. The ability of the banks

to give service must bear a direct relation to their total resources, varying as these

resources vary. From the beginning of 1909 to the middle of 1913, the total resources

of the Canadian chartered banks steadily increased, but in a slightly waving line,

indicating small relative expansions in resources about the months of May and June

and somewhat more marked expansions in October and November, the latter partly

accounted for by the exercise of the power to issue excess currency at that time.

Whether or not the increase in the resources of the banks kept pace with the increase

in general trade and therefore with the need for banking accommodation will not here

be inquired into; but it is clear that the resources actually in hand at any particular

time will set the limits within which service can be performed.

1 Appendix, Table 37-38, pp. 128-133, Statistics, 1909-15.
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Line No. 2 indicates total liabilities other than liabilities to shareholders. Line

No. 2, therefore, divides the total resources of the banks into two parts. From the

base of the figure to this line its the part of the total resources derived from depositors

and other creditors, and created by the exercise of the power to issue bank notes. This

is by far the greater part of the banks' resources. Between line No. 2 and line No. 1

i> the part supplied by the shareholdero in the form of paid-up capital, reserve accounts

and protit and loss balances. It is the irregularities in line No. 2 that cause the

irregularities in line No. 1 ; that is, it is the variations particularly in the deposits and
bank note circulation that occasion the fluctuations in the line of total resources, the

iiioounts belonging to shareholders remaining fairly constant but showing a steady

increase.

Certain particulars are given separately in the remaining lines. Starting at the

base of the figure, the red line, line No'. 8,^ gives the greatest amount of bank notes in

circulation at any time during each month. The power to iseue bank notes is limited

to the amount of paid-up capital, plus any amounts deposited in the Central Gold

lieserves, but provision is made in the Bank Act for the issue of additional bank notes

during the usual season of moving the crop to an amount not exceeding 15 per cent

of the combined unimpaired paid-up capital and rest fund& of the banks, and certain

further extensions of this power were granted as temporary war measures. Bank
notes are issued only as there is a demand for a circulating medium of this kind, and

it will be noted that, except in the autumn months, the demand has not led to the con-

tinuous full exercise of the powers of the banks in this respect.

Line No. 7, representing paid-up capital, is practically a straight line with a slight

steady rise. The paid-up capital forms only a small part of the total resources of the

banks. The "rest or reserve" funds of the banks have grown more rapidly than the

paid-up capital until they are almost equal to the latter in amount. The rest funds

added to the paid-up capital give the total fixed contribution of the shareholders to the

resources of the banks, and these combined rest funds and paid-up capital accounts

are indicated in line No. 6. It is the amounts represented by line No. 6, plus profit

aud los'? balances,, that make up the spread between line No. 1 and line No. 2.

Canadian chartered banks, do not confine their business to Canada, but participate

in the international operations of Canadian trade and Canadian finance, and through

their own branches or through agencies they receive deposits and make loans in other

countries. Loans and deposits elsewhere than in Canada are included in the totals of

the assets and liabilities, and will later be referred to, but in this diagram only deposits

in Canada and current loans in Canada are given.

Deposits by the public are of two kinds, those payable after notice or on a fixed

day, commonly called "savings department" deposits, and those payable on demand,
which ordinarily earn no interest but form the funds against which bank cheques are

issued. Banks must be prepared to meet instantly all demands upon them, and cannot,

therefore, loan out or invest for fixed terms all the funds held by them, but must keen

in cash and immediately realizable securities such amounts as may be necessary to

meet any probable demands. As a basis for making current loans, savings deposits

can be counted upon in a different way from demand deposits. For this reason savings

deposits in Canada are shown separately in the broken yellow line, line No. 5. It will

be noted that deposits of this kind increased throughout the period without any very

marked variations. If demand doposittt arc added to savings deposits, the result i«

shown in line No. 3, which gives the total deposits by the public in Canada.

Coming now to line No. 4, we have the amounts advanced each month in the form
of current loans and discounts in Canada. These amounts, as already pointed out, do

not include call loans in Canada or loans to Canadian Governments, and, of course,

do not include loans made elsewhere than in Canada. It will be noted:

19b—
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1. Tliat line Xo. 4 moves steadily upward from February, 1909, to September,

1913. The total of current loans increased year by year and almost, month by month.

Indeed, in the above lifty-five months there were only seven occasions on which the

current loans in any month were not greater than those of the preceding month. So

even an expansion of business is rather remarkable. It is clear that there is nothing

erratic in this part of the bankfe' business. So far as totals are concerned, there was no

withdrawing of resources from loans in one year or in one part of the year, and no

sudden expansions at any time. Total loans were not reduced in the summer months

to accumulate resources for the autumn, for summer loans were in each year greater

than the spring loans had been, and the loans each autumn were greater than the loans

in the summer, while the loans the following spring were greater than in the previous

autumn. Loans expanded as total resources increased, but obviously at a slightly

mbre rapid rate.

2. That current loans in Canada, which are made for fixed terms, were greater

than the deposits in Canada placed in the banks for fixed terms, or subject to notice,

and that the current loans increased faster than the savings deposits.

3. That after September, 1913, loans were actually reduced in amount, when the

reaction in business had set in, and that the trend of the line became downward.

Businesfc in Canada rapidly expanded from 1909 to midsummer. 1913, but varied

in activity and volume at different periods of the year. Bank loans had no important

seasonal variations. The service rendered by anything depends, however, iipon how
often it is used in a given time. If business in Canada were turned over only once a

year, and if bank loans were all for twelve month periodfe, then only one service in a

year would be performed by the resources devoted to bank loans; but if business were

ti:rned over twice a year and loans averaged six months, then the effectiveness of the

loans would be double, and use every three months would quadruple the feervice. While

no facts have beeji obtained to show the average time of turn-overs in general business

in Canada, nor the average term of current loans, there can he found in the records

of bank clearings evidence as to seasonal activity in the ute of such banking resources

as were at the disposal of individuals. Most business payments are made by cheques

drawn on demand deposit accounts, which accounts are partly at least the product of

bank loans. If a cheque passes from a client of one bank to another client of the same
bank the exchange is adjusted within that bank without any public record; but if the

exchange takes place between clients of different banks then the adjustment is made
through the clearing house and the totals so adjusted at the various clearing house

centres are regularly published. Clearing house returns are. therefore, the records of

the amounts that change banks from time to time.

In fig. 2 of diagram 22 the monthly totals of bank clearings in Canada are

shown,^ the solid black line giving the total clearings in each month for all Canada,
the dotted black line indicating the proiwrtion of the clearings in eastern Canada and
the broken line the proportion in western Canada, including Fort William after the

organization of the clearing house there in 1911. The lines of total deposits, demand
deposits and current loans in Canada are added to this figure so that comparisons of

amounts involved can be made. It will be noted that bank elearing6 show a wide range
of fluctuations, but that each year has the same characteristics, an increase in May
and July and a much greater increase in October and November. There are some
differences between eastern and western clearings. In the last quarter of the year,

from 1909 to 1913, bank clearings were more than double the amount of the demand
deposits. If it could be assumed that only cheques on demand deposit accounts, and
bank notes withdrawn from tuch aennunt?, wore cleared, then in the la=t three months

of the year all the amounts in all demand deposit accounts in Canada changed banks

1 Appendix. Table 39, p. 134, Statistics, 1909-15.
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every two weeks. On several occasions an amount equal, or almost equal, to the total

of current loans was exchanged between banks in a month. This is great activity; and

it takefe no account of the very large aggregate of adjustments made within individual

banks which do not appear in the clearings. There is evidently business pressure twice

a year Avhich is met by the frequency of the turn-over of the banking resources at the

disposal of individuals, but the total of the resources the banks afford to individuals

does not greatly vary. Perhaps so rapid a turn-over in the autumn is undesirable and

rmplies undue strain, or perhaps only at that time is the financial machinery working

to full efficiency.

Further interesting light is thrown on current loans in Canada when percentages

are examined. In diagram 22 the current loan line, line No. 4, is one of the most reg-

ular, but in diagram 23, where the various accounts are represented in percentagefe of the

total resources, it becomes the most irregular of all the lines. Bank deposits and other

funds fluctuated, but the loans were very steadily maintained and therefore the per-

centage relation showed marked changes. Then it is manifest that between 1909 and

September, 1913, the banks put out in current loans an increasing percentage of their

resources each year. Current loans in Canada expanded relatively faster than any

other items in the accounts. The contraction, after September, 1913, is very strik-

ing in the percentage line. But perhaps the most interesting of all the points

in connection with this line is that it plainly shows that the peak load is encountered

by the banks, not in the autumn, but in the spring months. In every year this is

true. "With the aid of a little greater bank note circulation, then required, with slightly

greater deposits and with greater activity in the turn-over, the banks can handle the

rush of the autumn business and the moving of the crops with a smaller relative dead

load than falls upon them when the activity of settlement declines after the turn of

the year and it becomes necessary to carry over for several months what was not

liquidated in the autumn. If, according to sound banking practice, there is only a

certain percentage of resources which can safely be devoted to current loans, then it is

clear that, as business io at present organized in Canada, a strain tends to fall upon

the banks between January and Alay. This is a very important fact.

If it should be decided, for example, that it would be in the interests of the country

that a larger proportion of the wheat should be held over so that excessive autumn

marketings could be avoided, the question would arise whether with the present bank-

ing resources it would be practicable to carry a much heavier load from January to

May, and this would lead to such other questions as to how banking resources could

be increased, or how the business system could be altered to better distribute the load

and to produce more frequent turn-overs and particularly in the spring months. How
far does pressure from the necessity of securing liquidation at least once within the

year account for the dumping in the autumn of many products, including wheat?

Do Canadian banks devote a proper proportion of their resources to current loans

in Canada? Could still further assistance be rendered in this way, consistently with

sound banking and the preservation of the absolute essentials of safety and of cash

and liquid reserves against every probable demand?

Could banking resources be increased out of local financial supplies? Banks

mobilize the financial resources of a country. Have Canadian chartered banks satis-

factorily performed this function, that is, are the banking resources as large as the

conditions in Canada make practicable? Individual banks can be judged only accord-

ing to their efforts to increase their own resources, and according to the use they make

of such resources as they have. If more resources are needed, a problem would exist

which might not involve special responsibility on the part of any individual bank,

nor would responsibility necessarily fall solely on the banks collectively. If present

banking resources are not adequate to the needs of Canadian business, would it be

wiser to seelc temporary additional resources to meet the times of pressure, op to

19b—6^



Diagram No. 24.
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increase the permanent resources which would then become a permanent annual charge

upon the country? Or to what extent should both means be adopted?

Or should a complete, or a partial, solution of any difficulty that may exist be

sought in changes in business methods and in the speeding up of the financial machin-

ery? If the business system of the coutry is such that long terms of credit are

granted and if, because of so much one-crop farming, many series of outstanding

credits can be liquidated only once a year, then the same total of financial resources

will accomplish much less than under a system of more frequent settlements. Again,

if settlements are evenly distributed throughout the year instead of being crowded on

midsummer and the autumn, the same amount of resources will do more work.

These questions are merely mentioned here as among the more obvious points sug-

gested for consideration by the facts submitted.

With regard to the other lines in diagram 23, a few observations may be made.

Line ^o. 1, total assets, or total resources, is, of course, a straight line at 100 per cent.

From the beginning of 1910 to the end of the first quarter of 1915, the total liabilities

line adhered closely to the level of 84 per cent. Whether or not the contributions of

shareholders are as large as they should be, it is evident that during this period they

increased proportionately as fast as the deposits and other resources of the banks.

In 1909, during the recovery from the depression of 1907-8, deposits increased fastei

than capital and rest accomits, and again in 1915 the growing accumulations of

public money in the banks, gave to the line showing liabilities to the public an upward

turn.

Total deposits in Canada, line Xo. 3, varied only a little in percentage during the

whole period, but formed a bigger percentage of the banks' resources in 1911 and

1912 than in other years. Lines I'Tos. 5 and 6 show separately savings deposit; and

demand deposits. It will be noticed that these two lines tend to approach each other

from 1909 to the end of 1913. Savings deposits did not hold the same rate of increast

as other bank funds, while demand deposits improved their i)ercentage. Relatively

more funds were kept in the open active accounts during 1911, 1912, and 1913. With
the contraction of business in the second half of 1913, savings deposits began to show

a relative increase until the revival of business in the second half of 1915. It will

be observed that the fluctuations in these lines occur at different times of the year,

increases in demand deposits occurring at those periods which, as indicated by the

bank clearings, are the periods of greatest activity in making settlements. Savings

deposits stand relatively highest at the beginning of each year. Has this any connec-

tion with the fact that the banks are able, or are willing, at that time to place a some-

what larger proportion of their funds in current loans?

Line Xo. 7 gives the maximum bank note circulation in percentage of the total

resources. Apparently from 6i per cent to 8 per cent of the resources of the banks is

required to be in the form of a circulating medium.
Diagram 24 is added to show in its relative proportions the ordinary banking

business done abroad by Canadian chartered banks. Call loans and current loans are

placed and deposits are accepted by Canadian banks " elsewhere than in Canada."

In diagram 24 these accounts are represented in their percentage relation to the total

resources of the banks. Obviously the business done abroad is comparatively small.

Canadian banks derived about G per cent of their total resources from deposits, and

placed about 3 per cent of their resources in current loans, elsewhere than in Canada.

But the banks also placed call loans abroad varj'ing from almost 12 per cent to less

than 5 per cent of their total resources. The net amount of resources employed

abroad, subtracting the deposits from the call and current loans, therefore varied

from almost 9 per cent to less than 2 i)er cent. Different banks engage in this busi-

ness in widely differing degrees, but only totals can here bo considered. " Call loans

abroad show the highest percentages in 1909 and 1910, when business in Canada had

not fully recovered from a general depression. The percentage increased again in
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the early part of 1914 during another general depression. Larger percentages were

carried abroad in the middle of the year than in either the spring or the autumn.

Funds were evidently withdrawn from abroad in preparation for the moving of the

crop, but it is interesting to note that the extreme withdrawals are in most years in

the month of January, in preparation, apparently, for the peak load of current loans

in Canada. After the outbreak of the war in 1914 these loans were sharply reduced.

Banks explain call loans abroad as a desirable investment for funds that must be

kept as immediately realizable reserves.

A study of the principles and the policy of banking cannot be undertaken as

being within the scope of the special problems referred to the Georgian Bay Canal

Commission, and this outline sketch of certain banking conditions has been intro-

duced principally to suggest that, in connection with these special problems, discus-

sion should recognize that there are elementary facts in finance, and that the problem

of finance is inseparable from the problems of development and of distribution.
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APPENDIX.

Table iSo. ].

FREIGHT TRAFFIC TO A^B FROM LAKE SUPERIORS

Sault Ste. Marie Canals.—Total Freight Traffic.

T

Direction.
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Sault Ste. Marie Canals.—Destination of Freight Traffic.

To Canadian Ports.

Table No. 3.
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From Lake Superior Eastbouxd to— Concluded.

Freight Carried
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Eastbound and "Westbound totals combined.

Freight Carried



GEORGIAN BAY CAXAL COMMISSION 91

SESSIONAL PAPER No. 19b

Sault Ste Marie Canals.—Freight Traffic of Canadian Origin.

BY Lake Districts.

Table No. 5.

Direction.
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Sault Ste. Marie Canals.—'Canadian Freiglit traffic to Canadian Ports.

Bt Lake Districts.

Table No. 6.

Direction

.
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Sault Ste. Mabie Canals.—Canadian Traffic to United States Ports.

93

By lake districts.

Table No. 7.

Direction

.
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Sault Ste. Marie Canals.—Freight Traffic of United States Origin.

•Bt Lake Districts.

Table No. 8.

Direction.
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Sault Ste. Marie Canals.—United States Freiglit Traffic to Canadian Ports.

By lake districts.

Table No. 9.

Direction.
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Sault Ste. Marie Canals.—TJnited States Freight Traffic to United States Ports.

BT Lake districts.

Table No. 10.

Direction

.
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Sault Ste Marie Canals.—Classification and valuation of Vessels

Canadian Vessels.
Table No. 11.

Class.
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Canadian Vessels.
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Sault Ste Marie Canals.—Freight Traffic of Canadian Destination, by JTationalit>

of Vessels.

Canadian Vessels Caeried.
Table No. 13.

Direction.
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Sault Ste. Marie Canals.—Freight Traffic of United States Destination—By
Nationality of Vessels.

Canadian Vessels Cauried.

Table No. 15.

Direction.
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Sault Ste. Marie Canals.—Freight Tons Carried per Registered Ton,

Table Xo. Ifi.

Month.

April
May
June
July
August . . .

.

September

.

October. .

.

November

.

December.

1911.

Total.

April.
May
June
July
August . . .

.

September.
October ,

.

November

.

December

.

1912.

Total.

April

.

May
June . . .

.

JiUy . . ,

August
September
October ...

November .

December

.

1913.

Total

.

1914.

April
May
June
July
August. .

September . . .

.

October
November ...

December

Total

.

April.
May.

1915

June
July
August
September.
October
November

.

December..

Total

.

Eastbound.

Net
Registered
Tonnage

of Vessels.

Freight
Carried

Short Tons.

216,018
2,408,625
2,914,976
3,262,949
3,382,151
3,120,495

3,062,995
2,152,552
258,290

20,779,051

55,860
3,758,720
4,247,134
4.091,320

4,073,468
4,151,534
4,294,946

3,182,738
442,840

28,298,560

.568,.59l

4,116,487

4,301,178
4,379,149
4,036,966
4,073,226

4,233,721
2,868,919
489,014

29,067,251

226,114
2,789,627
3,213,291
3,333,918
3,426,486
3.209,040

2,940,072
1,476,520
215,945

20,831,013

561,18fi

2,918,587
3,262,900
3,8.59,021

4,1.58,002

4,394,749
4,562,819

3,075,081
923,869

28,316,208

.370,325

4,161,108
5,092,098

5,675,619
5,800,836

5,529,610
5,600,512
3,762,116
436,575

36,429,399

97,094
7,031,058
8,201,233

7,936,644
8,049,598
8,287,804
8,641,087
6,260,820
862,349

55,377,687

1,098,123
8,332,178
8,855,821
9,107.569

8,263,273
8,348,801
8,675,590
5,574,135
950,363

59,205,853

406,003
5,099,15'

6,091,146
6,343,379
6,360,4.54

6,368,408
5,730,018
2,677,685
394,413

39,470,663

1,090,077

5,67.5,537

6,240,518

7, 466, .597

8,249,237

9,017,771
9,399,436

7,418,067
1,812,002

56,309,242
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Sault Ste. Marie Canals.—Classification of Commodities.

Eastbound.
Table No. 17.

Commodity.

Iron ore. . . . .

,

Wheat
Grain (including

flour)

Lumber
Gen e r a 1 ni e r -

chandise
Copper
Building stone,
pig iron, etc. .

.

Total

Coal, soft

Coal, hard
Gen e r a 1 m e r -

chandise
Manf. iron. .....

Salt
Iron ore, etc ....

Total

1911.

Tons

30,715,477
2,911,257

1,557,145
907,428

157,174
132,481

45,437

36,429,399

Per
cent.

84
rr

I

4
2

31

99

27
49

43
36

•12

1912.

Tons.
Per

cent.

46,293,423
5,222,594

2, .365,606
1,112,131

238,865
116,954

28,114

35,377,687

83
9

4
2

59
43

27
01

43
21

•05

1913.

Tons.

48,076,977
6,144,645

3,488,147
978,697

403,068

85,378

28,941

59,205,853

Per
cent.

1914.

Tons.

81
10

5
1

20

37

89
65

69
14

•04

31,410,069
4,508,524

2,440,861

754,882

246,184
91,764

18,379

39,470,663

Per
cent

.

1915.

Tons.

79
11

6

1

5.

42

18
90

62
23

•04

45.212,104

7,664,447

2,197,015
' 789,476

332,164
156,436

17,600

56,369,242

Per
cent.

80 21
13-60

390
140

59
27

•03

Wkstbound.

13,272,667

2,060,209

1,228,744
372,174
98,229
15,794

77-85
12 08

721
218
•57
•09
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Statement Showing the Quantity of Coal Delivered at Fort William and Port Arthur
by Months, Navigation Seasons 1911-13.

Table No. 19.

Month.
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Statement Showing Monthly Quantities of Coal Carried into Fort "William and Port
Arthur, by Vessels which took Grain as Immediate Return Cargo, or

Carried Coal as Immediate Return Cargo to Grain.

Table No. 20.

Month.
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Traffic to and from Lake Michigan.

Chicago Lake Shipments of Flour and Grain, to Canadian Ports, 1911-14, Inclusive.

Table No. 21.

From Chicago to
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Shipments by Lake from Chicago, which Passed Tlu-ough Canada in Transit to United
States Points.

Table No. 22.

Year. ,
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Future Development of Traffic.—^Wheat and Flour.

Statement Showing the average Weekly Sliipments of World's Wheat and Flour

Averaged for Nine Years, 1905-13.

Table No. 23. (000 omitted.

)

Jan. 1

M ^ 8
„ 15.

„ 22.

„ 29.

Feb. 5.

„ 12.

„ 19.

„ 26

Mar. 5.

„ 12.

„ 19.

„ 2(5.

Apr. 2.

„ 9
„ 16.

„ 23
u 30.

May 7

„ 14.

„ 21

„ 28.

June 4

„ 11.

M 18.

„ 2£.

July 2.

„ 9.

M 16.

„ 23.

„ 30.

Aug. 6
M 13.

M 20.

„ 27.

Sept. 3.

M 10.

M 17.

M 24.

Oct. 1.

8
15.

22
29.

Mov. 5.

.. 12.

.. 19.

., 20.

Dec. 3.

u 10
-, 17.

M 24.

Week of
To all

Destinations.

Bush,
8,600

8,608
8,728
9,200

10,944

11,416
11,296
11,232
10,976

11,544
11,128
10,664

10,888

10,736
11,296
10,328
10,536
10,112

10.608

11,384
11,952

11,624

•11,528

11,648
10,400
9,896

10,032
9,616

8,040
8,248

8,528

9,648
9,192
9,816

11,168

11,312
11,640
12,264

12,248

13,136
13,016
12,504
12,360
11,944

13,000
12,984

11,936
11,440

10,920
10,688
9,544
9,688

To Europe.

Bush.
7,240
7,384

7,592
7,840
9,464

9,800
9,840
9,696
9,536

9,944
9,696
9,072
9,280

9,248
9,712
8,976
9,168

8,648

9,112
9,992
9,800
10,368

10,296
10,144
9,080
8,656

8,616
8,128

6,760
7,024

7,456

8,280
7,896
8,784
9,856

9,856
10,424
11.128

10,688

11,560
11,392
11,008

10,920
11,702

11,048
11,472
10,3.S()

10,112

9,408
9,160
8,040
8,088

To
United

Kingdom.

Bush.
3,648
3,640
4,096
4,248
4,864

4,912
4,840
4,920

4,896

5,168
4,760
4,-592

4,456

4,384
4,178
3,656

4,072
3,400

3,738

4,376
4,440
4,944

4,888
4,584

3,824
3,880

4, .304

3,856
3,264

3,720
3,920

4,192

3,552
3,672

4,104

3,784
3,208
4,128

3,968

4,096
4,576
4,120

4,160
4,416

4,616
4,448
4,280
4,208

3,816
3,936
3,8.32

3,816

To
Continent
of Europe.

Bush.
3,592
3,744
3,598
3,590
4,500

4,888
5,000
4,768

4,632

4,768
4,936
4,480
4,8.32

*,864
5,536
4,432
5,096
5,248

5,384
5,616
6,072
5,336

5,408
5,552
5,256

4,768

4,312
4,272
.3,496

.3,272

.^,536

4,080
4,352
5,112

5,752

6,064
7,192
6,992
6,720

7,464
6,896
6,792
6,760
5,984

6,432
7,008
6,040
5,904

5,592
5,240
4,200

4,256

C< mpiled from Broomhall's Corn Trade Year Book.
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Statement Showing Weekly Shipments of Wheat and Flour Averaged for Nine Years,
1905-13, from Chief Exporting Countries.

Table No. 24. (000 omitted.)

Week of

Jan.
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Monthly Quantities of Wlieat Received at and Shipped from Fort William and Port

Arthur, January, 1909, to August, 1915, inclusive.

Table No. 25.

January .

.

February

.

March . .

.

April ....

May
June
July.. ..

August . . .

.

Septerabf.r.

October .

.

November.
December

.

Januarj'. .

.

February .

.

March
April
iSlay

June ......

•July

August . . .

.

September

.

October ...

November

.

Deceiiiber

.

January .

.

February .

.

March ....

April
May
June . .

.

Jaily ... .

August . .

September

,

October . .

.

November.
December

.

January . .

.

February .

.

March ... ,

April
May
June
July
August . . .

.

September

.

October . . .

,

November

.

December

.

Month.

1909.

Total

.

1910.

Total.

1911.

Total

1912.

Total

.
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Monthly Quantities of Wheat Keceived at and Shipped from Fort "William and Port
Arthur, January, 1909, to August, 1915, inclusive

—

Continued.

Table No. 25.—Con.

January . .

.

February .

.

March ....

Apri'
May
June
July
August . . .

.

September

,

October . .

.

November
December

.

January . .

.

February.

.

March
April
May
June
July
August . . .

.

September

.

October . . .

.

November

.

December

.

January.

.

February.
March
April
May
June .....

.lul-ily.

August.

Month.

1913.

Total

.

1914.

Total.

1915.

Total (for 8 mos.) /

Receipts.

Bush.

12,105,146
4,064,093
2,370,233
2,690,930

10,199,180
5,545,303
4,346,576
1,281,579

18,075,473
37,546,215
30,946,217
17,883,688

147,057,633

3,309,258
1,184,374

2,895,669
5,011,.571
5,937,263
5,021,318
5,515,187
1,410,972

26,392,140
11,608,678
8,888,394
4,168,141

81,342,965

1,641,914
2,544,505
4,565,436

6,215,271
4,381,037
2,496,906

2,086,084
727,100

24,658,253

Shipments
by Lake and
by Rail.

Bush.

7,909,881
4,774,861
1,795,625

2,076,689
16,660,981
6,342,116
8,154,907
3,049,662

5,838,776
38,406,180
30,274,(i91

20,614,092

145,898,461

2,726,860

1,347,792
1,019,284
3,315.251

14,609,449
5,717,509
6,920,366
2,166,322

12,526,733
17,432.578
16,514,023
2,436,194

86,732,361

1,049,868
2,649,504
915,699

8.855,004
7,597,505
3,152,508

2,767,164
2,022,622

29,009,874

Compiled from the Reports of the Department of Trade and Commerce.
Statistics.

Part V, Grain
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Maximum Quantity of Wheat in store, monthly, at Teruiinal Elevators, Fort

William and Port Arthur, 1909-15.

Table No. 26.

Month.
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Prices of Contract Grade "\Mieat—Liverpool Corn Exchange and Cash Iso. 1 Northern

Winnipeg Grain Exchange.

High axd Low per month January, 1.909, to August, 1914 (in cents per bushel).

Table No. 28.

January . .

.

February

.

March . . .

.

April
May
June . .

July
August . .

.

September

.

October ...

November

.

]>ecember.

January . .

.

February .

March
April
May
June
July
August. . .

.

September.
October .

.

November

.

December

January . .

.

February .

.

March . . .

.

April
May
June
July
August
September

.

October . .

,

November.
December

.

January
February . .

.

March
April
May
June
July
August
September . . .

.

October
November . . .

.

December. . .

.

19b—

8

Month.

1909.

1910.

1911.

1912.

Liverpool.

High.

Ill
lis
119
132
133
134
138
120
112
114
117
119

3
8

Si
9

4
6

3
2

Ah

2h

Low.

108
111
115
121
126
128
134
109
108
108
111
116

4i
6'

3i
5

4

1

9^
3"

9

4i
2S

121 -94
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Prices of Contract Grade Wheat—Liverpool Corn Exchange and Cash. No. 1 Northern

Winnipeg Grain Exchange

—

Continued.

Table No. 2S— Con.

Month.
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The Routing of Export Traffic and Ocean Freight Rates.

Statement showing Direct and Indirect Exports of Canadian Wheat, by months,
1911-13.

Table No. 29.

Month.

19U.

January
Februaiy
March
April .....

May
June
July
AugTist
September
October ,

November
December

Total ...,

191-2.

January
February
March
April
May
June
July
August
SeptembfT
October
November
December

Total

1913.

January
February
March
April
May
June
July
August
September
October
November
December

Total

Direct.

Exported
direct from
Canadian

North Atlantic
Portg. 1

Bush.

065,

074,

566,

048,

770,

928,

879,

365,

16

341,

070,

199,

922
8S1
219
761
723
485
246
266
843
751
363
894

22,479,354

1,638,810
1,326,324

1,325,371
1,617,692
3,892,351
4,001,137
2,850,194

3,601,416
1,983,463
2,284,683

4,352,707
1,382,327

30,256,475

1,607,374
1,614,626
1,325,224
985,927

5,243,408
5,235,482
4,133,389
4,343,468
1,94.3,270

3,502,308

4,678,607
1,443,000

36,056,083

IXDIBKCT.

Diverted to United States
export routes from '

Pt. Arthur and
Ft. William.

Bush.

2,298,063
4,507,533
537,851

1.010,616

1,185,387
956,983

8,615,020
11,175,554

3,477,797

33,764,804

12,240,757

3,108,951
1,688,906
666,615
345,231

6,321,953

13,679,262
6,201,135

44,252,810

8,074,767
4,990,261

1,196,475
451,664
31,073

5,767,537
18,068,521
22,013,586

7,997,726

68,591,610

Duluth

Bush.

Exported from
Portland, Me.s

32,IK)0

80,000
106,066

292,743
971,255
56,000

1,628,064

3,134,863
3,151,457
179,209
190,504
148,713
57,000

304,903
181,104
108,447

7,456,200

1,186,068
1,883,971
280,948
309,347
14,168

199,737
159,748
178,000

4,211,9.87

Bush.

351,910
478,843
,052.708

773,882

80,noo

702,851

3,440,194

828,170
950,239

1,213,285
1,162,120
238,094

40,0* K)

1,331,380

5,763,288

1,074,865
1,137,760
1,197,134
1,164,198

463, .837

71,851

590,490
970,lU

1,553,214

8,223,463

Total.

Bush.

1,417,832
1. .553, 724
2,618,927
4,120,706

7,310,256
2,546,336
3,08.5,928

3,5.50,653

3,417,569
11,928,026
14,381,917
15,380,542

61,312,416

2,466,980
2,276,563
2,538,656
5,914,675

19,522,659
7,289,297
4,729,604
4,416,744
2,385,694
8,911,539

18,253,073
9,023,289

87,728,773

2,682,239
2,752,386
2.522,358

11,410,960
12.581,477

6,784,756
4,894,400
4,388,709
7,910,544

22.321,067

27,840,307
10,993,940

117,083,143

1 Compiled direct from the ships' manifests.

' Compiled direct from official records at the lake ports.

' Compiled from United States records, through the courtesy of the Bureau of Foreign and Domestic
Commerce, Department of Commerce, Washington.

19h—8J
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Ocean Freight Rates on Heavy Grain Between Montreal and Liverpool.

Table No. 30. (Cents per bushel.

)

Month.
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OcEAX Freight Eates on Wheat from Ports Named to United Kingdom, 1909-14.

Tablk No. 32.

Week

1909.

1st..

2nd.
3rd.,
4th..
5th.
6th..

7th..
8th..
9th..
10th .

11th..

12ih
13th .

,

14th..
15th .

16th .

,

17th..
18th .

.

19th..
20th..
21st..

22nd.
23rd..
24th .

.

25th..
26th .

27th .

,

2Sth..
29th
30th.
31st .

32nd.
33rd ,

34th..
35th .

.

36th .

37th

.

38th.,
39th..
40th..
41st..

42nd.
43rd.
44th .

.

45th .

.

46th ,

.

47th .

48th .

.

49th .

50th..
51st..

52nd.

New York.

Cents.

15
15
63
•63

15
15
15
15
15
15

15
15
15
•15

•15

•15

15
15
15
]5
15
15
15
•15

15
15
15
15
15
15
•15

15
15
15

15
15
15
15
15
•15

•11

11

11

65
65
13
13
•13

92
11
n
11

Odessa.

Cents.

37
69
69
85
85
01
01
01
01

17
17

85
85
85
85
43
85
85
01
17

85
01
85
85
69
69
85
17
17
13
77
77
13
97
81
13
13
13
29
29
29
45
13

17
85
.33

81

81
49

13
45
45

Karachi

.

Cents.

8
8
8

8
8

8

8
8

8
8

8
8
8
8
8

8
8
8
8
8

10
10
10
10
10
10
9
8
8

8
8

02
02
74
74
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
33
33
33
33
16
16
63

87
87
87
87

8 87
8 87
887
8 87
8
8
8

11
11

11

11
11
11
11

10
10
10
10
10
11

87
87
87
06
42
42
u6
06
06
06
70
70
70
70
70
06

River Plate
down River.

Cents.

Sailer
Australia.

8
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Ocean Freight Rates on Wheat from Ports ITamed to United Kingdom, 1909-14

—

Con.^

Table No. 32. Con.

Week
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Ocean Freight Eates on Wheat from Ports I*^amed to United Kingdom, 1909-14

—

Con.

Table No. 32— Co»i,.

Week.

1911.

1st...

2nd..
3rd..
4th .

.

5th .

6th..,
7th .

.

8th ..

,

9th .

.

10th . .

,

11th . .

,

12th..,
18th..
14th...
15th..,
16th .

.

17th..,
18th...
19th ..

20th . .

.

21st ..

22nd..
23rd..,
24th...
25th . .

.

26th . .

.

27th . .

.

28th...
29th ..

30th. .

31st...

32nd .

.

33rd...
34th...
35th . .

.

36th...
37th...
.^8th . .

.

39th...
40th...
41st ...

42nd .

.

43rd . .

.

44th . .

,

45th .

46th. .

47th . .

.

48th . .

.

49th ..

50th . .

.

51st .

.

52nd .

.

N^ew York.
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Ocean Freight Rates. on Wheat from Ports Named to United Kingdom, 1909-14

—

Con.

Table N J. 32- Con.

Week.
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OcEAX Freight Rates on Wheat from Ports Xamed to United Kingdom, 1909-14

—

Con.

Table No. 32—Con.

Week.
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Ocean Freight Kates on Wheat from Ports Named to United Kingdom, 1909-14
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Table No. 32—Con.

Week.
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Tramp Charter Rates on Wheat from Ports named to United Kingdom, high and low,

per month, 1909-14, as reported at London.

Table No. 33.

Month.

1909.

January
February . .

March
April
May
June
July
August
September..
October . . .

November .

December .

,

1910.

Janiiary.. .

.

February .

March
April
May
June. ....

July. .. .

August . . .

,

September.
October. .

.

November
December

.

1911.

January.. .

February ..

March
April
May
June
July
August
September

.

October . .

.

November .

December.

.

Montreal

.

506-4-87

4-87
6-00

6-37

4 -87^ -68

1913.

January . .

.

February .

.

March
April
May
June
July . ...

August . . .

.

September.,
October . .

November ,

December .

New York
and

Philadel-
phia.

3-75

5 •25

5-25
5-25- 4-87

6-00- 5-62
6-37- 6-00

7-31
7-12- 6-37

7-12

6-18
6-37- 6-00

5-62

6-37
6-75

9-00-8-62

8-25- 8-06

9-00- 8-G2
9-75- 9-37

8-62
8-25

9-00- 7-87
900

9-7S- 8-25
12 -00-10 -50

12-7.^11-25
12-00-10-87
10-50- 9-00

San
Lorenzo.

10-62-
10-G2-
10-08-
11-52-

n-52-
10-98-
10-17-
7-92-
9-72-
9-54-
10-40-
11-07-

8-64-
8-28-
8-10-
6-84-
7-54-
7-54-
10-08-
10-44-
9-99-
9-99-

10 -Os-
lo -08-

9-35
8-46

20
•82

8-64
8-82

00
88
48

76
7-20
8-46

7-92
5-88
5-58
5-88
5-04
6-48
6-48
7-56
7-56
7-38

7 -65

8-64

-36- 6
-20- 6
56- 6-48
74-
92-
•56-

9-36-
10-44-
10-44-
11-52-10
11-16-lfl

65
74
29
12
02
02
•7

62
•17

12 96-11 -52

14-76-12-24
20 -16-13 -50

22-32-17
23-76-15

-28

12
19 08-12 -96
15-12-11.
15-44-14.

23 .58-16-20
21-60-17-28
19-08-15-12
16-92-12-28

Odessa.

3-92-3-75
4-65-3-92
4-08-3-92

4-08

5-71-4-73
5-1

5-55

4-57
5-22-4^82

5-71-5-06
5-06-4-73
5-55-4-57
5-55-5-39
5-55-3-92

4-08
-22-4-41
37-4 -90

51-6-20
51-7-18
04-5-22
04-5-39

5-88-5-55
5-55-5-22
5-55-4-90
5-96-5-22
5-88-5-55

4-41
6-20-5-55
6-53-5-55

04-5 55
86-6-20
59-6-53
35-6 -86

6-

7-51- 6-53
8-00- 6-37

8-49
8-49
-20

53
•18

6-53- 6

6
7-84- 7

11 •59-11- 43
15-02-12-41
9-80- 6-53
6-69- 6-53

Karachi.

10-00

11 -40-10 SO
11-80-11-20
11-80-10-40
11-20-10-80

12-00
12-60-12-20
12-10-11-60
12-80-11 80

13 20-12-40
12-80-12-00
12-00-11
12-60-11
11-60-10-80
9-20- 7

12-00- 8
12-40- 10-80
14-00-12
13-60-12
12-90-12
13-20-12-40

13-20-12-80
1200-12-30
12-40-12-00
13-20-12-60
14-50-12-40
12-80-11-20
13-40-12-80

13-60
13-60-12-80
14-40-13-00
14-30-13
14-60-13

80
80

16 20-14 -80

16 00-15 -40
16 • 00-14 40
19 00-16 SO
17 613- 15^60
16 -20-14 ^20
17 20-15-80
17 20-16 OO
19-0O-16-40
20 OO 18-30
18-80- 15^20
15 20-13-20

Australia

.

17-64
17-28

17-64-16-56

18-54-18-36
19-80-18-36
19 80-19^40
19-62-18-72

19-44-18^72
16 74-15- 30
16-20-14-76
16- 20-15 84

17

16^20
28-15-30

18-00-16-56
17-64-16-56
19-

18-

19-44

19 -44-19 OS
20 07-18^00
19 44-17 • 82

17-28
19-08-17-28
18^72-1 6 .56

17-62
19 44-18-36
20 -16-18 -72

19-26-1908
21 -60-20 70

23-04-22-32
24 -30-22 68
22 50-21 60

21 60-20 70
23 40-20 70

28-80
33-3'}-28 80
.31 14-30-60
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Tramp Charter Rates on Wheat from Ports named to United Kingdom, high and low,

per month, 1909-14, as reported at London.

—

Continued.

Table No. 33

—

Con.

Month.
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Ocean Freight Hates on Wheat from Ports Named, to United Kingdom, September to

December, 1915. (In cents per bushel.)

Table No. 34



126 INTERIM REPORT OF THE

6 GEORGE V, A. 1916

Tramp Charter Rates on Wheat from Ports named to United Gingdom, high and
low per month, September to December, 1915. (In cents per bushel.)

Table No. 35.

Week.
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Number of Full Grain Cargoes Loaded at Philadelphia, Baltimore, Boston and
New York.

Table No. 36.

Year.

1878
1879
1880
1881
1882
18.83

1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901...
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915 to March 31st.

Philadelphia. Baltimore.

13
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Bank Returns in Canada.

Statement Showing Total Assets, Current Loans in Canada, Current Loans Elsewhere

than in Canada, Call and Short Loans Elsewhere than in Canada, With
Percentage of Same as to Assets.

Table No. 37.

Month.

1909.

January . .

.

February.

.

March
April ....
May
June
July
August
September.

,

October. . .

.

November.
December. .

1910.

January . .

.

February. .

,

March .

April
May
June ......

July..
August
September.
October. . .

.

November .

December.

1911.

.lanuary . .

.

February.

.

March. ...

April
May
June.. , .

July
August
September.
October . .

.

November .

December.

1912.

January . .

.

February.

.

March
April
May
June
July
August
September.
October
November .

December

.

Assets.

Total.

$

982,

990,

1.018,

1,025,

1,044,

1,053,

1,055,

1,079,

1,107,

1,133,

1,155,

1,157,

870,066
340,614
390,211
015,613
02(»,533

271,919
889,054
284,640
371,570
986,560
865,400
783,629

1,149,

1,148,

1,185,

1,182,

1,205,

1,230,

1,210,

1,223
1,2.56,

1,260,

1,253,

1,229,

364,437
314,380
370,171
850,969
991,218
825,305
854,680
449,771
059,591

755,709
801,121

790,859

1,211

1,221,

1,243,

1,246,

1,270,

1,302,

1,316,

1,322,

1,342,

1,381,

1,389,

1,390,

259,062
704,694
233,782
746,415
914,407
131,886
101,042
162,028
917,913
280,989
053,388
069,518

1,363,

1,383,

1,414,

1,439,

1,474,

1,490,

1,496.

1,501,

1,.509,

1,521,

1,519,

1,526,

535,778
835.613
858,991
42.5,966

715,460
443,071
623,543
817,795
2.55,749

105,096

087, 51 (i

081,158

Current Loans in

Canada.

Total.

s

511,.363,250

507,349,748
520,109,936
524,168,988
528,313,141
535,212,269
539,821,041
543,154.663
560,206,621
579,837,956
590,291,944
592,741,812

590,984,344
602,454,539
624,550,051
638,247,238
643,246,518
649,145,920
653,008,336
657,81.3,770

668,976,522
679,820,039
677,617,478
677,064,829

682, .506, 695
689,234,781
710,604,072
712,032,758
708,093,67"

717,869,386
723,765,358
734,683,962
749,007,607
768,492,008
770,356,419
774,909,172

Percent-
age.

775,972,243
793,853.547
815,948,308
833,242,621
837, 282, .5.50

848,940,089
8.52,256,651

852,045,624
859,341.193
879,676,655
874,721,693
881,331,981

52 02
51-22

51 07

51 13
50 -60
50-81

51 12
50-32
£0 58
51- 13
51-07
51-10

51-41
52-46
52-70
54-00
53-33
52-74
53-92
53-76
53-25
53-88
54 04
55 05

56-34
56-41

.57 06
57 14

55 71
55 -13
54-99
55 - 5t)

55-78
55-63
55-45

55 74

56-90
57-:

57-74
57-88
56-77
56-95

56 94
56-73
56-93
57-83
57-51
57-75

Current Loans Else-

where than in

Canada

.

Total.

30,586,081

35,055,266
34.915,132
35,874,530
34,487,649
33,403,171
32,753,385
30,661,437
32,981,183
37,311,103
35,358.214

40,072,793

37,865,549
42,403,784
40,719,679
38,636,636
38,014.462
38,171,443
40,267,390
38,609,568
40,190,240
41,269,126
42,396,585
40,400,839

38,362,549
37,699,221
35,512,495
33,783,963
33,918,314
33,557,617
32,890,114

33,689,196
35,587,127
36,962,543
38,991,698
37,970,839

Percent-
age.

37,118,081
35,946,475
34,209,383
31,469,847
33,478,564
34,2,54,568

35,741,998
37,846,222
39,440,472
41, .•500,588

40,925,744
40,990.126

3-11
3-53
3-43
3-50
3 -.30

317
310
2-84
2-98
3-30

3 06
3 46

3-29
3-70
3-43
3-27

3 15

3 10

3 33
315
3-20
3-27
3-38
3-26

17

09
86
71

67
58
50
55
65

2-67
2-81
2-73

2-72
2-60
2-41

215
2 27
2-30

2 39
2-52
2-61
2-71

2 69
2-68

Call and Short Loans
Elsewheie Than in

Can.ada.

Total.

92,532,507
101,443,902
117,850,005
114,493,570
124,877,955
115,254,868
114,685,537
120,6.59,509

131,634,-384

129,964,353
1.34,836,591

138,-505,379

127,934,880

120,374,681
130,194,540
122,359,531
125,480,266
130,173,902
102,436,037
100,447,288
103,534,884
103,279.774
96,404,136
90,710,437

83,796,665

85,420,046
85,2.50,789

84,53.5,658

88,745,080
97,865,400
104,009,030
101,71.3,820

93,517,076
88,722,640
87,489,665
92,106,695

Percent-
age.

80,871,118
88,589,472
94,667,027

103,558,392
11.5,832,736

120,569,812
117,961,4.37

114,847,864
112,767,0,36

101,186,983
101,812,85}<

105,952,101

9 42
10-24
11-55

1115
11-95
10-95

10 86
1115
11

11

88
46

11-67
11-96

1112
10-78

10 98
10 34
10-41

10 56
8-26

8 21
8-24
8-20
7-69

738

6
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Statement Showing Total Assets, Current Loans in Canada, Current Loans Elsewhere

than in Canada, Call and Short Loans Elsewhere than in Canada, With
Percentage of Same as to Assets

—

Con.
Table No. 37 (Con.)

Month.

1913.

January . .

.

February. .

.

March
April
May
June
July
August
September.

,

October. . .

.

November .

December. ,

]914.

January . .

,

February. .

March . .

.

April. ...

May
June
July
August. . .

.

September.
October. . .

.

November ,

December.

1915.

January . .

.

February. .

March . . .

.

April. . .

.

May
June
July... .

August. .

.

September.
October. .

.

November .

December

.

Assets.

Total.

1,485,457,458
1,491,553,448
1,514,512,523
1,-527,088,246

1,.521,841,373

1,.521, 354,957

1,.519,517,013

1,52b, 196,397

1,554,082,031

1, ,575, 550, 980
1,572,706,191
1,551,263,432

1,499,

1,535,

1,546,

1,557,

1,51.5,

1,575,

1,-568,

1,-566,

1,577

1,577,

1,561,

1,55.5^

392,966
980,490
622,640
828,425
890,003
307,596
174,983
058,430
927,202
919,069
458,119
5.56,815

521,

525,

545,

-561,

56«,

574,

558
585
616
657,

702,

737,

319,168
052,0S5
723,564
10.3,718

792,400
210,941

870,279
338,230
241,728
2.56,962

194,396

992,244

Current Loans in

Canada.

Total

.

874,705.616
882,112,726
890,513,446
898,964,181

898,959,650
899,260,009
901,550,453
899,132,894
903,717,013
900,159,736
8^.5,888,832

852,906,-548

840,883,750
842,084,073
855,381,265
865,873,876
872,152,263
875,536,999
876,570,959
876,238,633
870,853,494
863,939,928
836,975,275
824,291,32.

806,071,716
810,073,111
810,366,332
805,963.211

804,579,549
800,823,970
802,378,963
804,363.465
81-5,01.5,088

826,467,984
818,227,113
806,39-5,075

Percent-
age.

58
59
58
58
59
59
.59

58
58
57
55
55

56
54
55
55
56
55
55
55
55
54
53
52

52-98
53 11
.52-42

51 -52
.51-28

51.25
51-47
.50 73
50-42
49 -86

48-09
46 39

Current Loan.s Else-
where Than in

Canada.

Total.

40,098,146

37,673,798
38,277.672
36,310,033
37,691,786
.36,81:4,681

42,960,513
46,3.39,928

46,402,913
58,171,884
5-5,819,280

58,305,388

56,051,465
56,052,8.37

53,279,411

54,362,513
51,815,875
46,186.854
48,013,052
47,314,832
41,347,231

42,040,710
42,966,275
4.3,413,760

Percent-
age.

70
-53

•53

-38

48
42
83
-04

•99

•69

55
•76

Call and Short Loans
Elsewhere Than in

Canada.

"43,987,270
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Statement showing Total Liabilities to the Public, Demand Deposits, Xotice Deposits,

with Percentage of same as to Assets, also Capital paid-up, and

Table No. 38.

Month.

Liabilities, other than
to Shareholdeis.

Total.

•1909.

January
February
March .'.

April
May...
June
July
August
September . . .

,

October
November
December. ...

1910.

Janiiary
February
March
April ,

.

May
June
July
August
September. .. .

October
November
December

1911.

January
February ,

March
April
May
June
July
August
September. .

.

October
November. . .

.

December

1912.

January
February ,

March
April .

.

May
•Tune
July
August
September
October
November. . .

.

December . . .

.

802,163,124
810,G14,0a(;

833,461,485
841,095,530
861,029,144
870,192,322
872,752,042
893,718,708
920,677,323
945,899,101
968,603,603
970,976,1.57

Percent-
age of

Resources.

962,

959,

995,

993,

015,

010,

017,

029,

OCO,

063,

057.

036

026,

197,

789,

105,

631,

324,

868,

291,

372
182,

264,

075,

478
201

704
845
890
464
152
389
949
955
492
636

1,015,674,786
1,024,214,806

1,043,363,178

1,046,506,776
1,070,651,050
1,101,875,234
1,111,465,564

1,1 13, .599, 921

1,132,237,607
1,104,586,063

1,173,438,290

1,174,323,431

1,14.3,668,

1,160,51(),

1,188,720,

1,211,160,

1,247,300,

1,262,041,

1,264,.541,

1,266,9,50,

1,272,617,

1,283,211,

1,287,699,

1,292,451,

583
994

177
889
724
3.53

837
0(10

50."

402
051

137

81-61
81-85
81-84

82 05
82 47
82-61
82-65
82 71
83-14

83 41
83-79
83 -86

83 -70
83 -.53

84 -17
83-95
84-21
84-52
84-06
84 -13
84-42
84-32
84-32
84-24

83-85
83-83
83-91

Deposits (Canada.

Total.

83
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Total Deposits in Canada, Deposits Elsewhere than in Canada, Notes in Circulation,

amount of Eest or Keserved Fund, 1909 to 1915.

Deposits
Payable on Notice

in Canada.
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Statement showing Total Liabilities to the Public, Demand Deposits, Notice Deposits,

with Percentage of same as to assets, also Capital paid-up and

Table No. 38 -Con.

Month.

191.3.

January
February
March .

April
May
June
July
August
September
October . . . .

November
December

1914.

January
February
March
April
May
June
July
August
September
October
November ....
December

1915.

January
February
March
April
May
June
J'lly

August
September . . .

.

October
November
December.. .

Liabilities.

Total.

Percent-
age of

Resources.

1,247,586,414

1,252,269,981
1,272,238,689
1,285,071.059

1,281,729,097
1,280,170,221

1,275,297,267
1,279,611,-609

1,306,715,560
1,.S28.497,371

1,330,526,282

1,308,756,866

1,255, 440, .559

1.289,216,072

1,299,017,586
1,311,668,638
1,301,012,035
1,330,488,767
1,323,252,4.52

1,317,169,146
1,328,2.55,074

1,328,854,020
1,320,307,465

1,314,646,254

1,278,492,520
1,281,079,445

1,300,863,637
1,321,638,.542

1,327,453, .565

1,332,.S98,402

1,316,311,503
1,340,101,608

1,369,362,811
1,413,362,832
1,463,200,922

1,499,283,690

iio

83
84
84
84
84
83
83
84
84
84

98
95
00
15
22
14
92

77
08
31
60

Deposits (Canada.)

84 36

83-72
83-93
83-99
8419
84 15
84-45
84-31

84 10

84 17
84-21

84 42
84-51

84 -03

84 00
84 15
84-49
84-61
84-63
84-44
84-53
84 72
85-28
85 95
86-26

Total.
Percent-
age of

Resources.

989,519,020
980,129,348
988.191,367:

996,500,282
994,915,245
985,698,897
977,932,584
977,351,772

1,002,987,098
1,011,367,714
1,010,289,196

1,006,067.835

974, 947, 2 14

978,443,725
991,7.34,246

1,004,195,216
1,004,694,241

1,018,6.56,459

1,018,068,176
998, 38.?, 569

1,006,685,707

1,008,539,512
1,016,879,005

1,012,739,990

996,877,212
1,0(»2,.503,792

1,01(1,390,076

1,033,401,061

1,0.39,237,406

1,032,818,783
1,032,681,934
1,026,602,800
1,052,6.55,131

1,093,-379,043

1,120,954,457
1,144,680.651

66
65
65
65
65
64

64
64
64
64
61
64

65
63
64
64
65
64

64
63
63
63
65
65

61

71
24
11

37
79
32
03
53
19
23
88

•02

-65

05
•46

00
66
•96

•75

-79

•91

12
10

65-52
65 73
65 • 75
66-06

66 24
65 60
66 24
64 75
65 -12
65-98
65-85
65-86

DeiK)sits
Payable on Demand

in Canada.
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Total Deposits in Canada, Deposits Elsewhere than in Canada, Notes in Circulation,

amount of Eest or Reserved Fund, 1909 to 1915

—

Continued.

Deposits
Payable on Notice

in Canada.
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Eastern and Western Bank Clearings with totals. Monthly, 1909-1914:.

Table No. 39.

January .

.

February .

.

March ....

April
May
June
July
August. . .

.

September.
October . . .

.

November.
December.

.

January. .

.

February.

.

March
April
May . . . .

June
July
August . . .

.

September
October . . .

,

November

.

December

January .

.

February .

.

March
April
May
June ...

July ,

August
September.
October . . .

November
December .

,

January . .

.

February .

.

March
April
May
June
July •

. .

,

August
September.
October
November.
December.

Month.

1909.

Total

.

1910.

Total.

1911.

Total.

1912.

Total.

Eastern.

239,

2.59,

289,

293,

309,

343,

349,

298,

30?,

373
391,

394,

$

(506,342

753,562
951,960
443,439
958,662
319,204
<)26.110

763,506
399,643
277,342
546,831
266,656

3,910,913,287

363,6.18,646

303,515,224
352,281,034
352,753,090
340,981,682
300,519,902
385,619,367
343,372,614
357,222,421
382,828,641
407,158,793
392,106,004

4,342,0)7,418

377

337

401,

381

437,

415,

430,

401,

375,

437,

501,

459,

573
572,

883.

001,

800,

747.

725
164,

801,

309,

413,

.501,

;74

293
033
669
429
349
854
613
.529

128

874
575

4,957,494,720

454,316,984
397,646,030
419,131,<'27

466,234,690
531,959,082
.5( Hi, 752, 06

1

5.50, 128,979
495,813,807
458,089,177
562,489,293
.527,676,001

510,259,.503

5,889, 4%,634

Western.

81,512,373
71,098,H26

86,340.911

90,427,717
92,715,975
90,535,254

92,178,175
90,243,636

108.274,360
1.53.471,420

179.143,595
158,099,724

1.294,042,066

124,627,291
104,53-.»,814

121,929,385
139.424,845
137,214,852
140,642,031
151,488,523
143,241,669
1.52,102,127

182,668,334
222,295,039
192,497,259

1,812,664,169

155,686,098
140,849.180
175,269,849
174,686,406
205,485,478
189,171,071
195,428,724
197.964,.30&

192,316,146
24.5,114,502

298,078,438
263,793,286

2,433,873,487

2.30,638,523

217,16;5,784

2;36,277,773

248,484,.560

287,57<\.5.52

262,767,151
256,728,804
254,354,262
2:50,009,323

316.428,931
373.270,404
330,006,C63

3.263,702,130

Total.

3.S1, 118,715
330,852,488
376,292,871
383,871,1.56

402,674,637
43.3,851.458

441,804,315
389,007,142
415,674,003
526,748,762
570,690,426
552,366,380

.-,20^.95.5,3.53

488.285,937
408,048,0"38

474,210,419
492.177,935
4:8.196,534

£01,161,933
537,107,890
486,614,283
5< 19, 324,548
56.5,496,975

629,453,832
584,603,263

6,154, 681, .587

533,2.5<t.472

478,421,473
577.152,882
555,688,075
643,285,907
60 ,918,420
626,154,578
599,128,022
568.147.675
682,423,630
799,492,.312

723,294,861

7,391.368,207

684.955,507
614,811,814
655,408,800
714,719,2.50

819,529,634
769.519.212
806.8.57.783

7.50,168,069
70><.098,500

878.918,224
900, 96, 405
840,265,566

9,144,198,764
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Eastern* and Western Bank Clearings with totals, ATonthly, 1909-1914

—

Con.

Tablb No. 39- Cor,

Month.

1913.

January
February .

.

March
April
May
June
July
August . .

.

September.
October . . .

,

November

.

December

.

Total

.

1914.

January
February
March
April
May
June
July
August
September
October
November

,

Deuember

Total

Eastern.

43D,

442.

494,

510,

489,

500,

459,
484
547,

504,

531,

463,601
771,068
471,124
439,344
480,620
890,202
949,016
060,464
720,425
317,112
153,162
323,326

5,923,039,464

479,841,159
432,560,521
444,78.5,233

475,784,670
481,478,220
487,919,461
544,017,293
402,101.973
416,456,742
462,470,392
418,818,249
424,219,1^5

5,473,453,088

Western.

281,901,550
239,131,746
231.600,270
262,239,392
290,054,322
257,432,455
261,749,660
226,327,898
256,586,153
345,327,235
359,126,147
317,682,997

3,329,159,825

232,559,837
17.5,410,386

199,793,884
208,952,437
230,630,412
226,777,166
223,949,051
181,841,139
218,224,358
260,7.50,788

238,355,709
199,455,600

2,596,700,767

Total.

804,36.5,151

674,902,814
674,071,394
7.56,678,736

800,534,942
747,322,657
762,698,676
685,388,362
741,306,-578

892,644,347
863,279,309
849,006,323

9,2.52,199,289

712,400,996
607,970,907
644,579,117
684,737,107
71.5,108,632

714,696,627
767,966,344
583,943,112
634,681,100
72.3,221,180

657,173,958
623,674,775

8,070,153,855

Compiled from the Clearing House returns.
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PRECIS INDEX OF HANSARD DEBATES OF THE HOUSE OF COMMONS AND
THE SENATE ON THE GEORGIAN BAY SHIP CANAL, 1902-13.

HOUSE OF COMMONS, "HANSAED DEBATES."

(Compiled for the Georgian Bay Canal Commission, hy Henri Roy, Librarian of the

Department of the Secretary of State.)

1912-13.

Question by Mr. Murphy.—P. 1154, Dec. 16, 1912.

Bill 45, Mr. Whije (Kenfrew).—P. 1266, Dec. 17, 1912; 2nd reading, p. 1448, Jan. 14,

1913.

Bill 45, Debates on 3rd reading.—The amendment is to increase the bonding power

from $100,000,000 to $175,000,000, p. 2591, February 3, 1913.

Eesolution by E. B. Devlix.—P. 2622, Feb. 3, 1913; p. 3074, Feb. 11, 1913; Senate

amendments.—P. 3741, Feb. 20, 1913.

1911-12.

Question by Mr. Lemieux.—P. 544, Nov. 29, 1911.

Bill 30, Mr. White (Eenfrew).—1st reading, p. 795, Dec. 5, 1911; 2nd reading, p. 1122,

Jan. 12, 1912; 3rd reading, p. 4699, March 8, 1912.

Questions by Mr. Devlin on Goverament Policy.—P. 3060, Feb. 14, 1912; p. 1970, Jan.

26, 1912; p. 6785, April 1, 1912.

Question by Mr. Murphy, French Eiver, vote of $100,000.—See p. 6657, March 29, 1912.

Question by Mr. Devlin.—P. 6729, March 30, 1912.

1910-11.

Mr. German (Welland).—Beads part of a Ghhe article, asks if $3,000,000 is to be

placed in the estimates, p. 2261.

Hon. G. P. Graham.—Would not be disappointed to see both the Georgian Bay and

Welland canals started, p. 2261.

Enquiry by G. V. White.—Calls attention to an item in the Montreal Star and Ottawa

Citizen; reads it, p. 2004-5.

Question by Hon. F. D. Monk.—If Americans will be entitled to its use, and answered

by Hon. Aylesworth, p. 7804.

1909-10.

Bill 58, Mr. McGivERX.—1st reading, p. 1099; 2nd reading, p. 1333; Srd readings and
committee, p. 2258.

Mr. White.—Debates re construction, and giving statistics of water development of

waterways in Europe, etc., etc.

Mr. White.—Inquiries, p. 6616, re Return.

Mr. Pugsley.—Laid on table Return to an order dated Feb. 14, 1910; moved by Mr.
White, p. 8734.

1909.

Final Report, with plans, estimates of cost, and fifty-six plates.

Statement of Mr. Graham re Enlargements of Welland canal, p. 6415.

Inquiries as to government knowledge of a round-robin promulgated by lobbyists

for a guarantee of the company's bonds, page 6415.
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1907-8.

Bill 47, Mr. Stewart.—1st reading, p. S91 ; 2nd reading, p. 1059 ; committee, pp. 3622,

3794, 4230; 3rd reading, p. 4230.

Graham^ Geo. P.—Beads clause in Bill safeguarding the rights of the Government,
p. 3802.

Haggart, John.—Provisions for safeguarding the Government, pp. 3S03-4. Personnel

of the company promoting their charter, p. 3804. Canals built by companies,

p. 3805.

LA^CASTER E. A.—Should have full information as to cost of work done by company
before granting a renewal of charter, p. 3802. Not sure it would be the best

thing in the interest of the country, p. 5239. Splendid system of canals in

operation, except in depth and size of locks, p, 5240. Eeads a memorandum
from the St. Catharines Board of Trade, p. 5241. Not in favour of involving

the country in such enormous expenditures, p. 5242.

LennoXj H.—Inquiries as to the amount expended by company up to the present time,

p. 3794.

MoxK, p. D.—A gigantic work; should be no further delay, p. 3794. Sooner or later

this work must be undertaken by the Government, p. 3798 Failure of the

Government to declare their policy should not interfere with extension of a

charter of a private company, p. 3799.

Eeid, J. D.—For amount expended, Government should have all necessary informa-

tion, p. 3798. Deepen Welland canal, p. 3801.

Sproule, T. S.—Only partial report presented to Parliament, p. 3794. Too important
an undertaking to be in hands of a private corporation. Experience with the

Chignecto Ship Canal Company, p. 3795. Not business-like for both the

Government and the Company to be doing practically the same work, p. 3799.

Stewart, E.—Has no further information, p. 3794.

Wright, A. A. (South Eenfrew).—Company and Government schemes entirely

different propositions, p. 3795. Canada first in regard to natural waterways.

Great canals now under construction, p. 5228. The rapid increase in traffic

through canals, p. 5229, Freight through the St. Lawrence, and our sources

of freight, but only one grand system of through canals, p. 5231. Fort

William 800 miles nearer Liverpool than by the Erie canal, p. 5232. Eesults

of Dr. Haanel's experiments. Process in use at Welland, p. 5233. Quotes

Mr. Butler on the Georgian Bay canal. Eeads a letter from Mr. Eeford, pp.

5234-5-6-7. Eesume of the advantages and benefits of the work, p. 5238.

Hope the report will justify the Government in commencing operations at

an early day, p. 5239.

Motion by C. A. McCool.—For copy of all plans and reports in the possession of the

Government in connection with the building of the Georgian Bay canal, p.

1941.

Brabazon, G. B.—The scheme has been mooted for fifty years, and never any great

objection to it, p. 1997. We want the cheapest and shortest waterway, and

this we have at our very door, p. 1998. Evidence before the British Chamber
of Commerce. Quotes J. F. Hill, p, 1999. The Ottawa valley possesses

under wealth. The Ottawa river pre-eminently one of the water-powers, p.

2000. The British Iron Mines, the Calumet Island Galena deposits and the

Temiskaming district, p. 2001. Pulpwood alone should furnish an immense
quantity of traffic, p. 2002. Nova Scotia coal vessels could ascend this water-

way, p. 2003. Hopes to hear a declaration of policy from the Government,

p. 2004. Hopes the Government will undertake it in its entirety, and not

do it by piecemeal, p. 2005,
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Caron, J. B. T.—The effect of canal transportation on freight rates, p. 2CHJ5. When-

ever canals have come into competition with railroads they have proved

better controllers of rates, p. 2006. The estimates cost a little under

$100,000,000, p. 2007. A comparison of distances. Hon. Mr. Stevens on

the New York project, p. 2008. Has shown the Americans are averse to

allowing the Canadian Government to build this canal, p. 2009. President

Eoosevelt's address to the Waterways Commission, p. 2010. Let us approach

it as a work for the general advantage of Canada, p. 2011. Canada must
have adequate waterways for harbours and commodious terminals, p. 2012.

Devlin^ E. B. (Wright).—More done in the last few hours to urge the construction

of the canal than since he has been in the House, p. 2012. The Government

has done, and will do, more to provide transportation facilities in Canada, p.

2013. It will benefit the whole Dominion because it will facilitate and

cheapen the transport of grain, p. 2014. Quotes the report of the Royal

Commission on Transportation, p. 2015, The movement of grain and flour

in the season of 1906, p. 2016. The question of rail and water rates, p.

2017. Urges the immediate construction of the canal, p. 2018.

Logan, H. J.—The question of transjwrtation goes to the very root of our national

• life, p. 1992. Sir Wm. Van Home, Walter Stanley, and Curtis Clarke

quoted, p. 1993. A number of reasons why this great work should be under-

taken, p. 1994. Would extend to Ontario the chance of using Nova Scotia

coal, p.' 1995. A comparison of rat^s, would not have to break bulk, p. 1996.

Is in favour of the project if it can be completed for a reasonable amount,

p. 1997.

McCooL, C. A.—Importance of proceeding with both the Ottawa and French River

waters. Champlain route, p. 1941. History of canal worko on the route,

p. 1942. Recent surveys by Fraser, Wisner, and the Government. Opinions

of eminent men, p. 1943. Quotes the Glohe and the Toronto Neivs, p. 1944.

Quotes J. J. Hill. Nature goodness to Canada, p. 1945. Distances on the

canal the question of time, p. 1946. Calculations based on a 22-foot water-

way, p. 1947. The watershed entirely within Canadian territory, p. 1948.

Address of the Preeident of the Grain Produce Exchange of Winnipeg, p.

1949. Settlement of the country as facilities are provided, p. 1950. Quotes

Mr. Bosworth before the Railway Commission, p. 1951. The history of the

lake trade from Chicago shows a tendency to cheapen the rates, p. 1952.

Quotes J. F. Hanrahan at the Memphis Deep Waterways Convention, p.

1953. Jas. E. Walsh on the transportation problem, p. 1954. A very strong

argument in favour of this project, p. 1955. Shipments of wheat and

receipts in 1906 at Montreal, p. 1956. Increase in railway mileage and

equipment since 1903, p. 1957. The building up of the American North-

west very largely the result of water transportation, p. 1953. The immense
"water-power lying dormant along the route. What they could produce,

p. 1959. Electrical smelting, "A Review of Cobalt Shipments," p. 1960.

Impetus to mining industries by transportation justifying the development

of <?heap electrical power, p. 1961. Quotes " Industrial Canada," p. 1911-2-

3-4-5. A despatch to the Glohe from Montreal, p. 1966. Thiol is an addi-

tional argument in favour of building this waterway, p. 1067. An appeal

to the House to lose no more time in starting this great work. p. 1968. The
entire scheme will be ready before the close of the session, p. 1969. Trusts

that immediate action will be taken to start this great work. p. 1970.

Watson, R. J.—Politics should not be considered in the discussion of this great

waterway, p. 19^2. The question not one of local but of national import-
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ance, p. 19^4. Quotes Alexander Mackenzie and Sir John A. IMacdonald

p. 1985. J. J. Hill called it the greatest boon from a commercial standpoint

that could be conferred, p. 19S6. The canal will cheapen the freight on

wheat. Trade will see the shortest and cheapest route, p. 19S7. The dis-

trict rich in mineral and forest wealth. The construction an enormous
benefit to Canada, p. 1988. If the whole work cannot be undertaken, make
a start in the upper end, p. 1989. Description of the route and drstanee, p.

1990. Xot very familiar with the lower end of the country, p. 1991. It is

the necessary link to complete the cheapest and nearest possible highway,

p. 1992.

White, G. X.—Last year presented some reasons why the great work sho'uld be

undertaken, p. 1970. Expenditure, revenue, and traffic to Canadian canals,

p. 1971-2. Traffic through St. Mary's Falls canal and the Canadian Sault.

p. 1973-1. One of the greatest national projects propDsed for many years,

p. 1975. Some advantages of thijo route shown by the engineers, p! 1976.

The length of the season of navigation, p. 1977. Quotes a letter of Tarte to

the Premier on the French Eiver route, p. 1978-9-30. Quotes Laurier on

the motion of Thomas Miirray in 1903, p. 1980-1. Regrettable such delay has

occurred in the preparation of the final report, p. 1982.

Pl'GSley, Hox. Wm.—Presents a report of estimated expenses prepared by A. St.

Laurent, p. 12053.

Bergerox, J. G. H.—Asks that report be printed and copies distributed—large

demand, p. 12836.

PuGSLEY, Hon. Wm.—Will take six weeks to print report, p. 12836-7.

Haggart, Hox. John.—Ask^s when surveys will be brought down, that French Eiver

section come at once, p. 1740.

PuGSLEY, Hox. Wir.—French River practically complete, p. 1710.

1906-07.

'No debates.

1906.

'No debates.

Transportation Commission Report, see year 1906, p. 203S.

1905.

No debates.

1904.

No debates.

1903.

Mr. Tho.s. Murray (Pontiac).—Motion for copies of engineers' reports, plans, esti-

mates, etc., survey made on French river and lake Xipissing. p. 1299.

Sir Wilfrid Laurier.—P. 1303.

Charltox, Johx.—P. 1305.

Wright, A. A.—P. 1306.

Tarte, Hon. J. I.—P. 1309.

Haggart, Hox. John.—P. 1311.

Sproule, T. S.—p. 1314.

Belcourt, X. A.—P. 1318.

Mackie, Tiios.—p. 1321.
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Traksportatiox Facilities (Government Policy).

Mr. EoRDEN.—P. 3432, moved for Committee of Supply.

Debates.

Sir Wilfrid Laurier.—P. 3438.

Sproule, Mr.—p. 3442.

Haggart, Hon. J.—P. 3444.

Tarte, Hon. J. I.—P. 3451.

Hughes, Mr. (Victoria).—P. 3456.

Charlton, Mr.—P. 3459.

Deputy Speaker.—Irregularity of debates, pp. 3470, 3499.

Casgrain, Mr.—p. 3471.

Olfv-er, Mr.—p. 3479.

Bickerdike, Mr.—P. 3483.

Kemp, Mr.—P. 3486.

Osler, Mr.-p. 3490.

Pringle, Mr.-p. 3493.

Bell, Mr.—P. 3497.

Clare, Mr.—P. 3505.

''Transportation."—Port Colborne, p. 3024; St. Lawrence, p. 3365; Northwest Terri-

tories, p. 2424.

Policy (re Speech from Throne), p. 6404.

1906.

Debates on "Eoyal Com:\[ission on Transportation."'

(Commission dppoirited 19th May, 1903. Reported in 1906.)

Bi'iNNETT, "\V. H. (East Simcoe).—Motion. Question has been before the country for

past twenty years; is of great importance, p. 2038. Embraces movement of

grain from west, quotes receipts of grain at Buffalo by decades from 1846 to

1896. American system of railroading has been successful in promoting trade

from west to east, p. 2039. While progressing in matter of railways, the

people of Canada have not failed to also emulate the United States in develop-

ment of rail transportation, p. 2040. There is a great handicap upon Cana-

dian vessels in competing with those owned by Americans, p. 2041. Govern-

ment have not taken hold of problem in manner which they should; a purely

Canadian policy would have been the best policy in interests of Dominion,

p. 2042. Canadian Pacific Railway have to-day practically in course of con-

struction a line from Victoria Harbour to Peterborough. Quotes evidence

of Sir Thomas Shaughnessy before Railway Commission, p. 2043. Also

C. M. Hays, pp. 2044-5. Also opinion expressed by commission as to making
a national port of Midland, p. 2045. Canada Atlantic railway was never built

as a first-class railway system. Grand Trunk Company propose concentrating

business of Grand Trunk Pacific at Midland, p. 2046. If Government owned
lake-front property, all railroads could come to Midland and have benefit of

conditions prevailing, p. 2047. Means a great deal to Toronto to hava

national port at Midland, p. 2048. Export grain trade at Montreal has dimin-

ished nearly 10,000,000 bushels from years 1901 to 1904, despite expenditure of

millions on port. Quotes report of Ottawa Journal, April 21 re "Wolvin
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Line," p. 20i9. Proper way to carry grain is by largest vessels on Great Lakes,

and thus get advantage of water competition with railway system; question

is : shall grain go by way of BuflFalo or by way of Canada, p. 2050.—Distance

from any point west of Great Lakes to Buffalo is a slower and longer running

distance than distance to port of Midland; out of vast expenditure each year

not a dollar is spent on work that will be available in future development of

transportation system, p. 2051. Quotes report of Governor Simcoe made in

year 1794 to Lords of Trade, p. 2052. Government should bring down a broad

comprehensive plan at earliest possible moment, and concentrate efforts at

some point on Georgian bay; Canada should make grasp for American trade

on Great Lakes, p. 2053.

Devxin, E. B.—The transportation question is of such vital importance that it demands
non-partisan treatment. Canada is today making greater progress than the

United States. "When the three great transcontinental railways are com-
pleted, Canadian trade will demand, as a necessity, additional channels of

transportation, p. 3309. Mr. Schell (Glengarry) should have stated all the

facts in connection with Georgian Bay canal. Quotes Mr. Sharley's report of

the Ottawa and French River Navigation project. Canada has today a guar-

antee of immense and hitherto unthought of commercial prosperity, which
justifies us in expending money on works which will prove a rich asset to the

nation, p. 3310. Quotes rates on wheat via the Canadian Pacific railway dur-

ing 1905 from principal wheat-shipping stations in the AVest to Port William;
rate by. water is much less than that by rail, p. 3311. Quotes number of

bushels that went forward from Fort William from 1899 to 1905. Quotes
report made to Bureau of Statistics by Mr. Geo. G. Tunell, of Chicago, on
Lake Commerce, dated February 3, 1898, p. 3312. Reads a report taken from
Engineering News of New York, published March 5, 1903, pp. 3313-4. Will
excel any j30untry in matter of transportation, p. 3314.

Hall^ R. R.—Quotes statement of Transportation Commission on pages 22 and 19 of

report, p. 2053. Quotes Hon. R. L. Borden's speech at Peterborough, October

4, 1904, wishes to impress the importance of Trent Canal Waterway System,

p. 2054. Quotes Deputy Minister of Railways and Canals, p. 2055. Whole
Trent Canal Waterway system is very near completion, p. 2056. Many local

advantages which could be derived from construction of canal, county of

Peterborough would save, in coal alone, about $90,000 a year, p. 2057. Mid-
land is the point where grain might be economically brought with view to tak-

ing it to the ocean ports, and Trent waterway affords cheap barge transporta-

tion between Midland and Montreal, p. 2058. Quotes statement prepared by
L. Richards, traffic manager of American Cereal Company, p. 2059. Rates

made by Grand Trunk Railway and Canadian Pacific Railway from Midland
to Montreal are made to compete as far as possible with carriage of grain

from Buffalo to New York, p. 2060. Cost of Trent canal per mile when com-
pleted will be about $47,169. Cost of keeping canal in repair is nothing com-
pared with cost of maintaining and operating a railway line, p. 2061. Com-
pares American freight rates with Canadian, p. 2062. If canal were built the

milling industry along Trent canal would be stimulated, and water-powers

will be developed, p. 2063. Of utmost importance to Canada that raw material

which is produced should as far as possible be sent out to foreign markets in

its manufactured state, pp. 2064-5. Rates charged by ocean vessels on flour

do not handicap Canadian mills in favour of English mills as much as is sup-

posed, p. 2006. Li 1905 there was shipped from Canada only $5,890,258 worth
of flour to Great Britain, Africa, West Indies, Xcwfoundland, Australia, and
different countries of Europe. The Government of the state of New York
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are exf)ending upwards $100,000,000 in improving and deepening the Erie

canal, p. 3279. Quotes Canadian freight information furnished by H. W.
Richardson, of Kingston, grain dealer; also S. A. Thompson, of Duluth. Minn.,
furnished to Committee on Rivers and Harbours at Washington on April 11,

189S, pp. 3280-1. "A ship canal through Canadian territory -would destroy

American supremacy upon the Great Lakes." Xo canals can be built in the

United States to compete with canals which may b£ constructed on Canadian
territory, p. 3282. It is because the Germans have been so thoroughly £jlive

to the importance of canal navigation and the improvement of their water-

ways that they have been able to make such an excellent showing in the

financial and commercial world. There is no investment that this country

could make better than to expend a large amount in improvement of water-

ways, p. 3282. If the United States could stand the enormous drains on her

resources of forty-five years ago, we in Canada, who propose to make this

century the centurj' of Canada, could well afford to increase the national debt

by upwards of $100,000,000 or $200,000,000, p. 3284.

Hughes, S.—Compliments Mr. Hall for facts and figures on transportation. Explains

Opposition leader's absence during discussion, p. 3285. Quotes citation from
speech of leader of Opposition. . Xot one Liberal in that whole region was
committed to Trent canal prior to 1896, and not one of them has been com-
mitted to it for some time, p. 3286. ^Mr. Hall who ought to know something

aboixt route, knew personally so little about construction of work that he had
to quote from report of the Deputy Minister in order to place the facts before

the House, p. 3287. Endorse the proposition of Mr. Clements (West Kent) for

the construction of a waterway to connect lake St. Clair with lake Erie in

order to facilitate transport of grain by that route; will endorse any reason-

able proposition for development of other waterways, p. 3288.

Hymax, Hon. Chas.—Asks Mr. Bennett if he speaks by book when he says that Cana-

dian Pacific Railway have in course of construction a line from Victoria Har-
bour to Peterborough, p. 2043.

Paterson_, Hon. Wm.—Asks distance from Midland to Port Hope, p. 2046.

ScHELL, J. T. (Glengarry).—The question most concerned in the method of trans-

porting the produce of the western part of the country to the sea-board. The

reason of the appointment of the Transportation Commission was to dis-

cover by which route our produce could reach tide-water the cheapest, and

v.hether we can take it there cheaper than it can be taken through American

ports, p. 3294. Traces development of railroads from 1873. It has taken

over twenty years to wear out the old rolling stock, to relay the rails, to

build new rolling stock and to put the roads in a position to handle freight

so as to compete with the canal system. The St. Lawrence and Erie canals

are practically put out of business by railroads, p. 3295. It is a question

as to the amount of money we shall spend in developing our water routes

as against railroad carriage, p. 3296. Quotes ra*es on wheat prevalent on

certain railroads, p. 3297. Quotes rates on wheat prevalent on lakes. Shall

it be the Trent Yalley canal or the railways or the Georgian Bay canal that

shall carry our produce from Georgian bay to tide-water, p. 3298. Are we
going to build the Georgian Bay canal at a cost of from $100,000,000 to

$120,000,000, p. 3299. If the Government propose to expend that large

amount on the Georgian Bay catial. I say, halt! give it as a bonus to the

railways until our system is a little better developed. Quotes statement

from Trade and Commerce Department dealing with year 1904-5. Exports

of wheat from the United States are growing less each year; quotes exports

of domestic wheat from the United States through port of New York from
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1902 to 1905. Quotes exports of wheat from all other ports of United

States, p. 3300. Quotes amount of foreign wheat exported from the port

of Xew York from 19(32 to 1905. We must equip. Port Colboriie to make
it equal to Buffalo. Whenever a small vessel going through the St. Law-

rence canals takes its load from the Upper Lakes the freight is costiag con-

siderably more than it should if the grain were carried on a large vessel to

Port Colborne and then transhipped into vessels of proper size on the

Welland canal, p. 3301. Within recent years there have been as much as

10,000.000 bushels of American corn carried out through Canadian ports to

Montreal. If the port of Port Colborne elevators are properly constructed

and Montreal harbour properly equipped, that will be the largest corn-

carrying route this continent has seen, p. 3302. We ought not to build the

Georgian Bay canal; good railway rates more effective and more important

p. 3303. Believes the Grand Trunk Pacific will carry grain all through the

winter and deliver it at a profitable rate at the port of St. John. Hopes
Halifax in the not distant future will be port for Northwest; has not a word
to say against building of Trent Valley canal, p. 3304. Bail carriage has

to-day entirely superseded any canal traffic that there is on the continent

of America. Comparison of Canadian railways and canals with German
railways and canals is absurd. In this country and in the United States,

scientific minds have devoted themselves in lowering the freight rates on

railways, p. 3305. With heavier equipment on railways, present rates will

be cut nearly in two ; railroad authorities state that difference between cost

of hauling on a 1 per cent grade or three-ten or four-ten per cent grade is

equal to forty per cent. This country would not be warranted in building

Georgian Bay canal because of what lies in the future, p. 3306. Jim Hill

wants canal because it will benefit Jim Hill, p. 3307. The more prosperous

the West is, and the cheaper the western farmers can get their products to

the markets of the world, the more prosperous and progressive will be the

commercial life of Canada generally, p. 3308.

Watsox, B. J. (Parry Sound).—There should be no arguments at all on question of

transportation, p. 3288. Depot Harbour is one of the best harbours on Georgian

bay, and the railway line going out of Depot Harbour is not sufiicient to

afford accommodation necessary for a large grain traffic. Does not think

House ought to adopt report of Transportation Commission in its entirety, p.

3289. Quotes twelve ports chosen by commission as national ports. Points

out some details of programme recommended by Transportation Commission.

Would accomplish purpose of House much better to consider question in a

smaller committee, p. 3290. The relative failure of the St. Lawrence canal

route is due to the fact that the ocean terminus of that route—Montreal

harbour—has never been adapted to handle a large traffic coming to it from
the Upper Lakes. Is it not a fact that during the summer a large quantity

of freight destined for Europe passes through Montreal and reaches its desti-

natioiL by way of Boston and Portland, p. 3291. The Transportation Com-
I mission has virtually submitted for the consideration of the Government (4)

four Canadian routes by which the products of the West can reach ocean

navigation, p. 3292. The Government deserves great credit for the steps they

have taken in having a complete and thorough survey made for the great

project of the Georgian Bay canal; refers to the three great railways of

Canada, p. 3293.

1902.

Transportation facilities in Committee of Supply, p. 579.

Pointe au Baril route in Committee of Supply, p. 4040.
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Fish Hatcheries in Committee of Supply, p. 4959.

Georgian Bay surveys, etc.. Committee of Supply, p. 4293.

, .
1901 and 1900.

No debates.

THE SENATE '• DEBATES."

1900, 1901, 1902.

No Debates. ^

1903.

Lakdry, Hon.—Inquiry, p. 234.

ScoTT^ Hon.—Answer, p. 234. New Dominion Syndicate of London, Eng., for

Government aid at a depth of 14 feet. Government guarantee interest of

2i per cent on $25,000,000 of the company's bonds for twenty-five years.

1904.

No Debates.

1905.

Re Survey, p. 19. No Debates.

1906.

No Debates.

1906-07.

Georgian Bay Exploration Commission Report of Inquiry, Mr. Bernier, p. 587.

Reply, Mr. Scott, p. 583.

1907-08.

Inquiry by Mr. Bernier, p. HI. Reply, Mr. S'cott. p. 62.

Hon. Mr. Casgraix.—Motion re importance to Canada of the early construction of

the Georgian Bay canal, p. 247.

Hon. Mr. Belcourt.—P. 430.

Hon. Mr. Sullh^an.—P. 483.

Hon. Mr. Power.—P. 495.

Hon. Mr. Owens.—P. 497.

Hon. Mr. Bernier.—P. 680.

Hon. Mr. Ross (Halifax).—P. 631.

Hon. Mr. Wood.—P. 725.

Hon. Mr. McMullen.—P. 782.

Hon. Mr. Cloran.—P. 819.

Hon. Mr. Edwards.—P. 865.

Hon. Mr. Beiqle.—P. 869.

Hon. Mr. deBoucherville.—P. 870.

Hon. Mr. Casgrain.—P. 871.

1909.

Hon. deBoucherville.—Inquiry. Reply, Sir R. Cartwright, p. 665.

1909-10, 1910-11. 1911-12. 1912-13.

No Debates.
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